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EDITORIAL

Mili &itatelia,

¢asopis Zdravotnictvo a socidlna praca (Health aodabWork) z&al vychadzé v roku 2006 na Fakulte
zdravotnictva a socialnej prace blaho-slavenéh®. Eojdéa v PreSove Vysokej Skoly zdravotnictva a socialnej
prace sv. Alzbety, n.o., v Bratislave. V roku 2048héadzal v poradi 13. &nik ¢asopisu.

Z odbornéhaiasopisu sa na zaklade kvality prispevkitatelov postupne vypracoval na vedecdlgsopis.
Od roku 2009 sa stal nielen vedeckyasopisom ale aj medzinarodnyasopisom. Vychadza v Slovenskej aj
Ceskej republike. Od roku 2011 vychadzesopis, na Slovensku aj3echach, nielen v printovej forme ale aj v
internetovej forme. V snahe umo#miristup kéasopisu aj Studentom je elektronicka foréaaopisu dostupna
bezplatne na internetovej adrese www.zdravotnicoo@alnapraca.sk a na adrese
www.zdravotnictviasocialniprace.czéasopis je nepredajny. Na druhej strane sa mus&tipi’ k zavedeniu
poplatkov za uverejnenigankov.

Od ¢isla 3/2014 sa rozSirilo tématické zameraf@sopisu tak, Ze pokryva jednak zdravotnicke odbaky,
sU Verejné zdravotnictvo, OSetrovi&iwo, Laboratorne vySetrovacie metddy (LVM) v zdrmictve, jednak
dalSie poméahajuce profesie ako suU Socialna praceedadegika. Pristipilo sa ku spolupraci s Fakultou
zdravotnictva a socialnej prace Trnavskej univgrzitrnave.

Casopis vydava Vysokéa $kola zdravotnictva a sogi@réee sv. Alzbety, n.o., v Bratislav@asopis vydava
aj Supplementum, do ktorého sa zéugl Struktirované abstrakty z medzinarodnej komfeiee organizovanej
Vysokou Skolou zdravotnictva a socialnej praceAskbety, n.o., v Bratislave.

V zaujme zvySovania kvalitgasopisu, v stasnosti uz musia ndarukopisy prispevkov zaslané redakcii
Struktirovany abstrakt. To znamena, Ze s vynimkeet’pdovych ¢lankov (review) uz redakcia nebude
akceptova pdvodné (originalne) prace, ktoré autori posliestruktirovanymi abstraktmi a tieto budu autorom
vracané na prepracovanie. Tomu predchadzala zmétrakcii pre spracovanie rukopisov prispevkov aui@
prechod na harvardsky systém citovania literatlmyedené v roku 2016 s €mn priblizt sa Standardu
obvyklému v medzinarodnychtasopisoch vydavanych v anglickom jazyku z oblastirazotnictva a
pomahajucich profesii. Poknagjeme v zardovani prispevkov v anglickom jazyku. NaSou dihodobknahou je,
aby sa Zasopisu stal postupriasopis stredoeurépskeho vyznamu a bol zaradenyedainarodnych databaz.

V roku 2018 sa nam podarilo dosiakinzaradeniecasopisu do databazy Central and Eastern European
Online Library — CEEOL. V stasnosti jecasopis je indexovany v medzinarodnej databdze CEEOL
v slovenskej narodnej databaze Bibliographia Me@tavaca (BMS) a tiez indexovany v slovenskej &g
databaze CiBaMed.

Prof. MUDr. Miron Sramka, DrSc.
Séfredaktor

% ok %k ok %k ok %k ok %k ok %k ok %k sk sk ko

Zdravotnictvo a socialna praca, Vol. 14, No 3, 2019
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ASPEKTE DES SYSTEMS DES ARZTLICHEN NOTDIENSTES

IN DEUTSCHLAND

ASPECTS OF THE SYSTEM FOR THE MEDICAL EMERGENCY S¥RE

IN GERMANY

Fabian RENGER;? Monika CZIRFUSZOVA! MarianaMRAZOVA,*

Attila CZIRFUSZ?!

! St. Elizabeth University of Health and Social Scies Bratislava, Slovakia

?Medical Care Centre, Heidenheim, Germany

Contact address:Dr. Fabian Renger, PhD., Medical Care Centre, M\iZtdpartnerschaft Dr. Renger / Dr.
Becker, Schmelzofenvorstadt 33, 89520 Heidenheiengany, e-mail: Fabian.Renger@live.de

ABSTRACT

ABSTRACT

Einleitung: Der arztliche Notdienst in Deutschland ist zunehdhesich andernden
Herausforderungen ausgesetzt. Zum einen durch uliatine der Falle und zum anderen
auch durch die Flichtlingsproblematik mit einem Zghs an divergierenden und medizi-
nischen Problemstellungen.

Ziele: Ziel dieses Artikels ist es, aufzuzeigen wie deatlishe Notdienst in Deutschland
organisiert ist und dieses Wissen fir die Praxiraad der dargestellten Studien zu
verfestigen.

Methodik: Es werden drei Studien aus dem Bereich des aretlittotdienstes dargestellt
und mittels Tabellenform auf die Gesamtorganisagimgegangen.

Ergebnisse:Im Grunde ist der arztliche Notdienst in DeutscHldrotz der Unterschiede
auf Landerebene sehr gut organisiert.

Schluffolgerung: Der Notdienst in Deutschland hat eine effektive diedible Struktur,
die gut geeignet ist, den sich andernden und zueetlen Herausforderungen
entgegenzutreten und damit medizinische Akut-Hilfeealisieren.

Schliisselworter:  Arztlicher Notdienst, Landerebene, divergierende diziaische
Problemstellungen, Flichtlingsproblematik

Introduction: The emergency medical services in Germany inanghsiface changing
challenges. First, because of the increase in casés second, also because of the refugee
issues with an increase in divergent medical proble

Objectives: The objective of this paper is to highlight hove thmergency medical services
in Germany are organised and to solidify this kremlgle for practical applications on the
basis of the studies presented.

Methodology: Three studies from the area of emergency medmaices are presented
and the overall organisation is examined in a t&irieat.

Outcome: Fundamentally, the emergency medical services énnfany are very well
organised despite the differences at federal kst

Conclusion: The emergency services in Germany have an efteetid flexible structure
that is well suited to respond to the changing emutleasing challenges and thus realise
acute medical care.

To cite this article: Zdravot. Soc. Praca 20141): 109-115



Fabian Renger, Monika Czirfuszova, Mariana Mrazéiéila Czirfusz

Key words: emergency medical services, federal state lewsdrgent medical problems,
refugee issues

1 EINLETUNG 16 Uhr beginnen. Am Wochenende und an
gesetzlichen Feiertagen sowie am 24. Dezember und
1.1 Teilnahme am Notfalldienst am 31. Dezember dauert der Dienst in der Regel von

8 Uhr bis 8 Uhr des Folgetages.

Die ambulante &arztliche Versorgung aller Biirger Fur die nicht durch den organisierten Notfalldienst
sicherzustellen ist eine der wichtigsten gesetelich abgedeckten sprechstundenfreien Zeiten (zum Beéispie
Aufgaben der KVBW (kassendrztliche Vereinigundgreier Nachmittag, Urlaub, Fortbildung) organisiere
Baden-Wirttemberg). Dazu gehdrt auch diSie eine kollegiale Vertretung (O.V. 2019, Dienst-
Sicherstellung in dringenden Fallen auerhalb deflicht und Organisation, in: KVBW).
Sprechstundenzeiten mit einem  organisierten
Notfalldienst. Die  Rahmenbedingungen  ded.4 Dienstbefreiung
Notfalldienstes sind in der Notfalldienstordnung
(NFD-O) und dem dazugehorigen Statut geregelt. Arzte kénnen vom Notfalldienst befreit werden,

(O.V. 2019, Dienstpflicht und Organisation, in:wenn gesundheitliche oder vergleichbar

KVBW) schwerwiegende Grinde zu einer deutlichen
Einschrankung der vertragsarztlichen Tatigkeit éhr

1.2 Dienstpflicht Lebensalter, belegarztliche oder berufspolitische
Tatigkeit gehoren nicht dazu. Arztinnen koénnen

Kurzinfomation: wahrend der Schwangerschaft und bis zu acht Wochen

Heute wird der arztliche Notdienst Uber dienach der Entbindung befreit werden. Darliber hinaus
regionalen KVen (Kassenarztliche Vereinigungen)kann die Versorgung eines Kindes bis zu 36 Monate
z.B. KVBW fur Nordwirttemberg (Stuttgart) geregelt.nach dessen Geburt fir eine Befreiung in Betracht
Friiher wurde die Organisation vor Ort iiber di&kommen. Neben Arztinnen kénnen auch Arzte, sofern
Kreisarzteschaft (der Landesarztekammesie nicht vollzeitig den Tagesdienst in der Praxis
untergliedert) organisiert. ableisten, auf Antrag ganz oder teilweise bis zum

Grundsatzlich ist jeder niedergelassene Arzt zudritten Geburtstag des Kindes vom arztlichen
Teilnahme am é&rztlichen Notfalldienst verpflichtetNotfalldienst  befreit werden. (O.V. 2019,
Am allgemeinen &rztlichen Notfalldienst beteiligids Dienstpflicht und Organisation, in: KVBW)
grundsatzlich Arzte aller Fachrichtungen. Auch
Medizinischen Versorgungszentren (MVZs) sind 2 BERTELSMANN-STUDIE
abhangig von ihren Arbeitsstunden pro Woche — zur
Teilnahme am Notfalldienst verpflichtet. Angestellt Patienten in Deutschland kénnten einer Studie des

Arzte erhohen die Teilnahmeverpflichtung amnBerliner Instituts far Gesundheits- und
arztlichen Notfalldienst des Anstellenden. (0.V120 Sozialforschung zufolge mit weniger als der Hadfés
Dienstpflicht und Organisation, in: KVBW). Krankenhduser deutlich besser versorgt werden. Die
Zahl der Kliniken soll von aktuell knapp 1.400 auf
1.3 Dienstzeiten weniger als 600 sinken, heit es in dieser

Untersuchung im Auftrag der Bertelsmann Stiftung.

In den sprechstundenfreien Zeiten ist eiDie verbleibenden Hauser kbénnten dann mehr
allgemeiner Notfalldienst eingerichtet. Darliberahia Personal und eine bessere Ausstattung erhalten
gibt es in einigen Bereichen spezifische gebietgBertelsmann Stiftung: Studie 2019).
arztliche Notfalldienste. Der organisierte arztich  Die Wissenschaftler haben folgende These
Notfalldienst dauert von Montag bis Freitag in deerarbeitet: "Nur Kliniken mit gréReren
Regel von 18 Uhr bis zum Folgetag 8 Uhr; mittwoch&achabteilungen und mehr Patienten haben geniigend
kann der Dienst bereits um 13 Uhr und freitags urarfahrung fur eine sichere Behandlung". Viele
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Komplikationen und Todesfalle lieRen sich durcheeinFeuerwehrwehr-Prinzip  der  Krankenhauser im
Biindelung von Arzten und Pflegepersonal sowiKatastrophenfall gerecht werden." (Bertelsmann
Geraten in weniger Krankenhdusern vermeide Stiftung: Studie 2019)
Kleine Kliniken verfligten haufig nicht Uber die it Das Gesundheitsministerium reagierte
Ausstattung und Erfahrung, um lebensbedrohlict zuriickhaltend auf die Ergebnisse der Studie. "Wir
Notfalle wie einen Herzinfarkt oder einen Schlagdinf haben diese Studie zur Kenntnis genommen und
angemessen behandeln zu kdénnen (Bertelsmeschauen uns die genauer an", sagte eine Sprecherin.
Stiftung: Studie 2019). Gesundheitsminister Jens Spahn (CDU) hatte zuletzt
Nur in ausreichend groBen Krankenhduselgesagt, dass Krankenhduser vor Ort "fUr viele Burge
kénnten Facharztstellen rund um die Uhr besetein Stiick Heimat" seien. Gerade in gesundheitlichen
werden, heilt es in der Studie weiter. Auc/Notlagen brauche es eine schnell erreichbare
Computertomografen und andere wichtige GeraVersorgung. Kliniken in landlichen Regionen werden
kénnten dann in allen Kliniken bereitstehen. Vovon den Krankenkassen kinftig unterstitzt. Ab dem
allem die Qualitdit der Notfallversorgung unckommenden Jahr sollen 120 Hauser jeweils 400.000
planbarer Operationen lasse sich so verbesseEuro erhalten (Bertelsmann Stiftung: Studie 2019).
Zudem kodnnte der Mangel an Pflegekraften geminde
werden. Derzeit gebe es zu wenig medizinischi2.2 Prekare Lage vieler Krankenhauser

Personal, um die Klinikzahl aufrechtzuerhaltel
(Bertelsmann Stiftung: Studie 2019). In der Studie der Bertelsmann-Stiftung heif3t es

dagegen, die schnelle Erreichbarkeit eines kleinen

2.1 Das mag wissenschaftlich begriindet sein WareKrankenhauses sei nur ein vermeintlicher Vorteil.
fir die Menschen aber verheerend(Eugen Wenn dort kein Facharzt verfugbar sei, habe die

Brysch, Vorstand der Deutschen stiftundKlinik einen gravierenden Qualitatsnachteil. Eine
Patientenschutz) ‘Fallstudie fiir die Region Kéln/Leverkusen und den
angrenzenden landlichen Raum habe gezeigt, dass
Patienten- und Arztevertreter kritisierten di¢Patienten dort bei einer Verringerung der Zahl der
Forderung. Eugen Brysch, Vorstand der DeutschiKliniken von 38 auf 14 im Durchschnitt keine viel
Stiftung  Patientenschutz, sprach  von einerl@ngeren Fahrzeiten in  Kauf nehmen missten
"Kahlschlag". "Das mag wissenschaftiich begriind¢(Bertelsmann Stiftung: Studie 2019). ) _
sein, wére fir die Menschen aber verheerend.” Au  Die finanzielle Lage vieler Krankenhduser in

Patientinnen und Patienten, die keine Maximalthierag Peutschland st prekar.  Aktuellen  Zahlen  der
bendtigten, miissten in einem Krankenhaus gDeutschen Krankenhausgesellschaft zufolge hat jede

behandelt werden kénnen (Bertelsmann stiftun dritte Klinik 2017 Verluste gemacht. Die sogenannte
Studie 2019). ‘Rationalisierungsreserven seien mittlerweile

Auch die Bundesarztekammer reagierte ablehne 2Usgeschopft, hatte die Krankenhausgesellschaft

auf die Ergebnisse der von der Bertelsmann-Stiftur Mitgeteilt.
in Auftrag gegebenen Studie. Angesichts de Die Autoren der Bertelsmann-Studie schlagen
Kommission fur gleichwertige Lebensverhaltnisse, diéinen  zweistufigen  Aufbau  einer  neuen

die Bundesregierung erst kiirzlich eingesetzt habe, Krankenhausstruktur  vor.  Neben Versorgungs-
es "mehr als befremdlich. wenn die Berte|smamkrankenhausern mit durchschnittlich 600 Betten soll

Stiftung jetzt pauschal die SchlieRung von 80€S etwa 50 Unikliniken und andere Versorger mit je

Krankenhdusern fordert", sagte Klaus Reinhardt, d1-300 Betten geben. Aktuell hat ein Drittel der
Prasident der Arztekammer. SchlieRlich habe ddeutschen Krankenhauser weniger als 100 Betten. Die

Kommission die Bedeutung einer gut erreichbare DurchschnittsgréRe der Kliniken liege bei unter 300

wohnortnahen Gesundheitsinfrastruktur herausgeste Bétten (Bertelsmann Stiftung: Studie 2019).
"Wer auch immer mit welchen Ideen der Nach Ansicht der Wissenschaftlerinnen und

Krankenhaussektor verandern will muss deiWissenschaftler kommen in Deutschland zu viele

grundgesetzlichen Auftrag der Daseinsvorsorge, gMenschen ins Krankenhaus. Etwa finf Millionen
Gleichheit der Lebensverhiltnisse und derPatientinnen und Patienten pro Jahr kdnnten genauso
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gut ambulant behandelt oder operiert werden. Dierfolgen. Weitere Einzelheiten der Verpflichtungrzu
Zahl der Krankenhausfélle lie3e sich so bis 2030 adNotdienst sind in den Notdienstordnungen der Landes
14 Millionen im Jahr senken. Das Forschertearérztekammern oder der Kassendrztlichen
verwies darauf, dass die Zahl der sogenanntérereinigungen (KVen) geregelt (Bahner 2009).
Bettentage pro Einwohner in Deutschland um 70
Prozent Uber dem Durchschnitt der vergleichbare#d STUDIE VON RAU, MENSING UND BRAND
EU-Lander liege (Bertelsmann Stiftung: Studie 2019)
4.1 Hintergrund
Aufgrund steigender Einsatzzahlen bei
Notarztwagen sowie einer wachsenden
Niedergelassene Arzte haben am NotdienInanspruchnahme von Klinikambulanzen im Kreis
teilzunehmen. Diese Verpflichtung gilt werktags voiWesel befasste sich die Kommunale
19 Uhr abends bis acht Uhr morgens sowie ¢Gesundheitskonferenz mit dem Thema ,Medizinische
Wochenenden und Feiertagen rund um die Uhr. Kat Notfalldienste* (Rau, Mensing, Brand 2006). Der
ein Arzt rei8t sich um diesen Notdiensteinsatz,hau(Beitrag von Rau, Mensing und Brand zu diesem
wenn er nur alle zwei bis drei Wochen zu absolviere Thema ist als grundlegend zu betrachten.
ist. Die zeitliche und korperliche Belastung is
immens. Hinzu kommt, dass die Ausnahmesituatic4.2 Ziel
im Notdienst  besondere Kenntnisse un. Mit der im Jahr 2002 durchgefihrten
Vorsichtsmalinahmen erfordert (Bahner 2009). Bevolkerungsbefragung sollten reprasentative Daten
Die Pflicht zur Teilnahme am &rztlichen Notdiensgewonnen werden zu
besteht fir alle Vertragsarzte. Dabei spielt eséei« Verhalten bei  Krankheit auRerhalb der
Rolle, ob diese haus- oder fachéarztlich tatig siniSprechstundenzeiten der niedergelassenen Arzte,
Auch ein Pathologe ist beispielsweise zum Notdiene Wissen Uber arztlichen Bereitschaftsdienst,
verpflichtet; selbst dann, wenn er mehr als 30 elahRettungsdienst, Krankentransportdienst und deren
keinen Notdienst mehr geleistet hat. Dies hat diErreichbarkeit (Rau, Mensing, Brand 2006).
Bundessozialgericht erst im Februar 2008 in eine
Urteil bestétigt (Az.: B 6 KA 13/06 R): Die Pflicaur 4.3 Material und Methodik
Teilnahme am arztlichen Notdienst ergebe sich a  Studienpopulation war die Bevdlkerung zwischen
dem Zulassungsstatus der Arzte als Vertragsarzte 18 und 87 Jahren (rund 385 000 Einwohner). Die
Rahmen der gesetzlichen KrankenversicherunStichprobe umfasste 1 089 Personen/Haushalte, die
Dieser Status erfordere es, auch auBerhalb cdurch  Zufallsauswahl (Gabler-Hader-Methode)
Ublichen Sprechstunden fir die vertragsarztlickgezogen wurden. Die Befragung wurde vom CATI-
Versorgung zur Verfiigung zu stehen. Eine AusnahnLabor (Computer-Assistierte Telefon-Interviews) des
gilt nur fiir angestellte Arzte, sofern diese niofthr  Landesinstituts far den Offentlichen
als zehn Stunden in der Woche beschaftigt sirGesundheitsdienst NRW (I6gd) vom 18. 2. bis 28. 3.
(Bahner 2009). 2002 durchgefuhrt (Rau, Mensing, Brand 2006).
Die Pflicht zum Notdienst gilt gleichermalRen fii
jeden Partner einer Berufsausiibungsgemeinschaft \4.4 Ergebnisse
fur Angestellte einer Arztpraxis oder eines
Medizinischen Versorgungszentrums. Auch Arzte, dil.
nur mit einem halftigen Versorgungsauftrag zu

3 PFLICHT ZUR NOTDIENSTTEILNAHME

Verhalten bei Erkrankung auferhalb der
Sprechzeiten niedergelassener Arzte: 52,6 % der

vertragsarztlichen Tatigkeit zugelassen sind, miiss Befragten nannten mindestens eine richtige
Notfalldienst leisten. Wer in einer Uberortlicher Antwort; insgesamt waren 48,6 % aller
Berufsausiibungsgemeinschaft an weiteren Standor  abgegebenen Nennungen Jfichtige”

Sprechstunden anbietet, ist auch dort zur Teilnahr
am Notdienst verpflichtet. Soweit ein gebietsachiir

Notdienst eingerichtet ist, kann eine Vertretung nt
durch einen Arzt mit der gleichen Gebietsbezeiclgnut

112

(Bereitschaftsdienst der niedergelassenen Arzte),
die restlichen waren ,falsche* Antworten: z. B.

ins Krankenhaus fahren (24,3 %), Notruf 112
(13 %).
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2. Rund 80% der Befragten gaben an, deatwas haufiger in Anspruch als Patienten deutscher
Bereitschaftsdienst der niedergelassenen Arzte Herkunft. In  Bezug auf Wohnsituation und
kennen. Bildungsstand wurde die Mehrheit der Patientenién d
3. 95,6 % der Befragten gaben an, den Notruf détategorien ,mittlere Wohnlage* und ,mittlerer
Feuerwehr zu kennen; 86 % dieser Befragten konnt&ildungsstand” eingeordnet (Staffa 2007).
die korrekte Rufnummer 112 nennen. Die haufigste Inanspruchnahme betraf die Infekte
4. Die bundesweit einheitliche Rufnummer firder oberen Luftwege, gefolgt von den Erkrankungen
Krankentransporte 19222 kannten 4 % der Befragteauys dem orthopéadischen Formenkreis, hier als
58 % dieser Befragten konnten die richtigehaufigste
Rufnummer nennen (Rau, Mensing, Brand 2006). Einzeldiagnose die Lumbalgie. Nur 57 % der
Anforderungen hatten als Hintergrund eine akute
Erkrankung. Der Schmerz als Anforderungsgrund
: . « tand nur bei vier Prozent der Patienten im
Es sollte auf eine ,adaquate Nut;ung .de ordergrund. Nur 58 % der in der Erhebung
abgestuften Notfallhllfe—Ang_ebote h'ngew'rktgenannten Patienten konnten sich auf eine
werden, z. B. durch: Information der Bevolkerungyerlassige soziale Unterstiitzung in der Notsitnat
dariiber, dass ein arztlicher Notfalldienst ,rund unverlassen. Acht Prozent hatten keinerlei
die Uhr" existiert: Unterstutzung. Nach Auflistung dieser Ergebnisse

Die Mehrzahl der Erkrankungsfalle wird durch der#€igt sich, dass ab dem 40. Lebensjahr der Aneeil d

niedergelassenen ,Notfallarzt“ behandelt und bei de”atienten zunimmt, die nur eine unzureichende oder
. fehlende soziale Unterstitzung aufweisen (Staffa
schweren Erkrankungen erfolgt eine rasche 07)
fachgerechte Krankenhauseinweisung. _ Dariiber hinaus zeigte sich bei vielen Patienten
Darber hinaus werden mit der direkteneine mangelhafte Selbsthilfekompetenz. So hat@n z.
Inanspruchnahme  der  Klinikambulanzen  und1 % der Untersuchungsklientel vor dem Eintreffen
Rettungsdienste die Ressourcen fiir echte Notfalger Arztin nichts zur Linderung der Beschwerden
verringert oder blockiert. unternommen, obwohl es sich z.T. um banale Infekte
{landelte oder erforderliche Medikamente sogar n de
i

4.5 Schlussfolgerung

Dies geschieht vor allem durch die mannlich
Jausapotheke vorhanden waren.

B?vdlkerung, jungere Menschen und Pe_rsonen MY Bei 15 % der Patienten kam es zu einer kleineren
héherem Schulabschluss (Rau, Mensing, Brangjer auch groReren Diskrepanz in Bezug auf

2006). vorgeschlagene Medikation oder das weitere
Procedere, z.B. bei der Frage Krankenhauseinweisung

5 STUDIE VON STAFEA ja oder nein. Allerdings konnte dieser Dissens im
weiteren Verlauf in den meisten Fallen geklart

Die vorliegende Studie untersuchte diewerden. L

| hnahme des k srztlichen Notfalldi Das Anforderungsverhalten kann in einen psycho-
_nanspruc nahme des assenarz_t|c en Notfalldienstg,  iajen Kontext gestellt werden: Mit 16 % nehmen
in Hamburg vom August 1996 bis zum August 1997gie neurologisch-psychiatrischen Diagnosen den 3.
Die Autorin entwickelte einen Erhebungsbogen, deRang in den Diagnosehaufigkeiten ein. Der KV-
jeweils direkt nach dem Einsatz bei dem PatienteNotfallarzt kann, insbesondere wenn es um
ausgefilllt wurde. Der Auswertung liegen 53gosychiatrische Notsituationen geht, nicht ausreidhe

Fragebogen zu Grunde (Staffa 2007). Die Studie vdfpmpetent Einfluss nehmen. Allerdings gibt es in de
; . . . . Zeit des Notfalldienstes meistens keine andere
Staffa im Rahmen ihrer Dissertation ist

: . alﬁnstitution, an die die Patienten sich wenden kénne
richtungsweisend zu sehen. (Staffa 2007).

Die Auswertung ergibt eine Ubereinstimmung der Es gibt einen nicht unerheblichen Anteil an
Stichprobe mit den demographischen DateRehlinanspruchnahme des Notfalldienstes. Dazu
vergleichbarer ~ Studien. Ebenso wie in degehoren Patienten, die sehr bequem sind und ein

stem des KV-Notfalldienstes in Hamburg scheint

Sprechstundenzeiten zeigt sich in der Studie eir&-y : :
haufte | hnah des Notfalldienstes d Dienstleistungs-Abrufmentalitat mancher
gehautte Inanspruchnahme des Notlalidienstes dUrBienten zu bedienen. Diese Faktoren begunstigen

kleine Kinder, Frauen und altere Menschen. Paifentgjen Missbrauch des Notdienstes. Dies bekraftigt die
mit Migrationshintergrund nahmen den Notfalldienst
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Autorin Staffa ausfihrlich in ihrer Dissertationt§8a  zumutbarer Entfernung vorschlagen. Die Wartezeit
2007). auf den Termin darf dabei 4 Wochen nicht
) Uberschreiten. Es gibt keinen Anspruch auf einen
6 DIE ORGANISATION DES ARZTLICHEN bestimmten Arzt. Details der Regelung werden in
NOTDIENSTES IN DEUTSCHLAND einem Bundesmantelvertrag fir die Vertragsarzte
geregelt. (O.V. 2019, in: Bundesministerium fiir
Folgende Tabelle zeigt die Organisation degesyndheit, Terminservicestellen).
arztlichen Notdienstes in Deutschland — nach 3 Anderungen fiir das nicht-arztliches Personal
Bundeslandern differenziert - (s. Tab.1).

Kurzinformation
7 AMBULANTER BEREITSCHAFTSDIENST IN

DEN KV'EN / TERMIN-SERVICE-AGENTUR/ Anderung der Bezeichnungen:
INFORMATION ENTWICKLUNG NICHT-
ARZTLICHES PERSONAL Friher Krankenschwester — heute Gesundheits-

pflegerin/ Fachgesundheitspflegerin
7.1 Ambulanter Bereitschaftsdienst in den KVen z.B. fur die Dialyse / Intensivmedizin / Anastesie
Friher Arzthelferin — heute medizinische
Notfallpraxen am Bsp. Baden-Wirttemberg Fachangestellte/ mit Fachwirt moglich
(Zusatzausbildung 2 Jahre)

Wenn man nachts, am Wochenende oder apERAH (Versorgungsassistentin in der
Feiertagen einen Arzt braucht und nicht bis zuHausarztpraxis)

nachsten Sprechstunde warten kann, ist der amtlicfFA (Medizinische Fachangestellte) +
Bereitschaftsdienst fiir die Patienten da. Innerkali Zusatzausb”dung fur den hausarztlichen Bereieh, si
20 bis 30 Autominuten erreicht man von jedem Ort iRgnnen dann Hausbesuche machen
Baden-Wirttemberg eine Notfallpraxis, die der Rtie EFA (Entlastungsfachangestellte)

wahrend der Offnungszeiten ohne  vorheriggntlastungsfachangestellte im Selektivvertragswesen
Anmeldung direkt aufsuchen kann. z.B. AOK-Vertrag, sie konnen Sprechstunden

Inden  meisten  Fallen  sind  die machen, z.B. bei Herzinsuffizienz oder Diabetes
Bereitschaftsdienstpraxen direkt an Krankenhausern

angesiedelt. Sie kimmern sich darum, dass PatientgnFaz|T

in dringenden medizinischen Féllen auch aufRerhalb

der regularen Sprechzeiten ambulant behandelt Der &rztliche Notdienst in Deutschland ist sehr gut
werden. organisiert und auf die Anforderungen gut eingéistel
Als Patient kann man frei wahlen, welcheauch wenn die Bereitschaft von vielen
Notfallpraxis der Umgebung in Anspruch genommemiedergelassenen moglicherweise als lastige Pflicht

werden soll. (O.V. 2019, Notfallpraxen) angesehen wird, ist die Organisation mit
professionellem Rettungspersonal und dem Arzt, der
7.2 Termin-Service-Agentur Dienst hat, sowie dann dem entsprechenden Facharzt

sehr effektiv und flexibel. Ein Problem stellt die
Nach dem GKV-Versorgungsstarkungsgesetz singhanzielle Situation vieler Krankenh&user dar. Die
die Kassenarztlichen Vereinigungen verpflichtetdarf nach Ansicht der Autoren nicht zu einer
Terminservicestellen einzurichten. Die Gefahrdung des &rztlichen Notdienstes fihren.
Terminservicestellen  sollen den  Versicherten
innerhalb einer Woche einen Facharzttermin i
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Tab. 1: Organisation des arztlichen Notdienstes in Delésch

Ambulanter Bereitschaftsdienst in den KVen

Baden- Bayerms Berin Brandenburg Bremen
Wirttemberg

Es gibt mehr als | Seit 2003 ver- Zentral organi- Mit der Not- Der Notfalldienst
400 haus- und mitteln zundchst | sierter Arztiicher | diensireform von | findet in sechs
fachérztliche drei, jatzt rwei Bereitschafts- 2004 wurde die | Zentralen {darun-
MNotfalldienstbe- | Beratungszenira-| dienst u. a. mit Zahl der Bereit- | ter drei kinder-
Zirke, 7. T. mit len bayermaeit Fahrdignst und schaftsdienst- drztlichen) statt,
KV-eigenen oder | den Bereit- kinderdrztlichen | bezirkevon 176 | die In oder bei
von Arzten be- schafts- und Bereitschafts- auf 72 gesenkt. | Krankenhausem
friebenen Wotfall-| kollegialenVer- | dienst; eigener angesiedelt sind.
praxen; letrte tretungsdienst. Fuhrpark seit

Reform 2008. 2001.

Hamburg Hessen Mecklenburg- | Niedersachsen
iy | M
2008 umstrukiu- | Seit 2002 teilt Seit 2007 gibtes | Bis Ende 2010
riert, oeganisiert | sich der Bereit- | 62 allgemeine sollen zenfrale
ein zentraler schaftsdienst jo | Moldiensthersiche |  Anlaufstellen
Notfalldienst die | nach Regionin | und sighen PA- | eingerichtet und
Besuchsbehand- | kollegiale Vertre- | diatrienotdienste, | die Bezirke so
lung. Dazu gehd- | tungen und in die vor Ort orga- | geschnitten sein,
ren Notfalipraxis | Bereitschafis- nisiert werdean, dass kein Azt
und kinderdrzt- | dienstzentralen. | dagu zwei Not- | mehr als vier
licher Notdienst. dienstpraxen. Dienste im Quar-
tal lzisten muss.

Die Zahi der Bereiche

Es gibt 82 Notfall- Bis 2013 sollen Derzeit werden Die Bezirksstellan Es gibt 90 Bezirke | Seit 2007 gibt es Seit Juli 2010 gibt

dienstpraxen, landesweit 50 Bereitschafisdienst- | regeln die konkrete | fiir den allgemeinen| 30 Anlaufpraxen, es 27 Notdiensibe- | wird 2011 von 178

darunter 19 padia- | Zentralen den praxen eingerichtet. | Ausgestaltung des | Notdienst, in den die sich in der Re- | reiche mit je einer | auf 32 gesenia, hin-

trische und gine Bereitschattsdienst| Wo es noch keine Bereitschaftsdiens- | Stadten zudem gelan Krankenhau- | Zentrale, dazu ed- | 2u kommen zentrale
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ABSTRAKT  Uvod: O mikrobialnom zloZenérevného traktu sa dozvedame stale nové informétieé
poukazuju aj na to, Ze jeho zmeny mozu ovplyaaly organizmus. Prispevok mikrobiému
v patogenéze jednotlivych ochoreni sa pomaly preujka Okrem toho sa v psychiatrickej
praxi a inStitucionalizovanej starostlivosti objavupripady koprofagie a pojedania
nevyzivnych latok. Aj to, v slvislosti s objavenési crevo-mozog, mdze naztava’ to, ze
mikrobidm vyznamne ovplyiwje duSevné pochody.

Jadro: V Ulohe jeho pozitivneho modulatora sa vasnosti vyzdvihuje fekalna
mikrobialna transplantacia (FMT). Jej prvé histkéi@okusy o pouzitie ukazali, Zze uz vtedy
dokazala pomd@t zvlada gastrointestinalnetazkosti. Metdédy a techniky spracovania,
skladovania a podavania FMT su pomerne jednoduchsétale im chyba ucelena norma. To
isté plati pri vybere darcov, ale aj prijemcov. #asnosti je totiz primarne podavana pri
recidivujucej klostridiovej enterokolitide, ale iliacie jej budiceho pouZitia su diee
SirSie.

Zaver: V minulosti bolo na mikroorganizmy prihliadané laeko na nebezgaé patogény.
TerajSi poliad sa zmenil, a prizera sa na ne aj ako na vyznamkgmenzalov dblezitych
pre zdraviecloveka. Aj Waka tomu jed’alSi vyskum a pouzitie tejto terapeutickej metédy
v klinickej praxi otvoreny a jef’alSie modifikacie a vylepSenia zrejme prinesu poaé
vysledky.

Krucové slova:fekalna mikrobialna transplantacia, enterokolitidaprofagia, mikrobiom,
stolicové banky

ABSTRACT Introduction: Knowledge about microbial constitution of gastrestinal tract is still being
expanded, showing that its changes can influenadendrganism. Microbiome contribution
in pathogenesis of various diseases is being pradeen Moreover, many cases of
coprophagy and consumption of other non-nutritivestances are appearing in psychiatric
practice and institutionalized care. That, alonthwdiscovery of gut-to-brain axis, suggests
influence of microbiome on our mental status.

Core: Fecal microbial therapy (FMT) is currently shownrble of positive microbiome
modulator. First historical uses of this method I=ubwn, that it helped in alleviating
gastrointestinal symptoms even in those times. btthand processing, storing and
application techniques of FMT are relatively easyt there is still lack of standardization.
That concerns donors and recipients too. In theemtg its primary indication is recurrent
Clostridium difficileenterocolitis, but implications of its future use much wider.
Conclusion: In the past, microorganisms were thought of asgdeous pathogens. Our
current opinion has changed and microorganismsausidered to be crucial comensals in
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hosts health. Thanks to this, the next researcluaaaf this therapeutical method in clinical
practice is open and its further modifications angrovements will probably bring positive
results.

Key words: fecal microbial transplantation, enterocolitispoaphagy, microbiome, stool
banks

1. UVOD Microbiome Project (HMP) v USA. Aj napriek
komplexnosti a interindividualnej variabilite sa ped

V klinickej praxi sa v poslednych rokoch, po analyze kompletného zloZenia a jeho funkciopalit
znovuobjavenim niektorych poznatkov a intenzivnynpostupne  pristigi ku skdmaniu, ako rdzne
vyskumom zloZenia a funkcie mikrobiémtloveka, patologické stavy ovplywju zloZenie mikrobidému
za&ina presadzova  fekalna mikrobidlna a naopak, ako je patologicky stav modifikovany maSi
transplantacia. Ta predstavuje prenos stolice adikrobiomom (Lozupone et al., 2012). Pomocou
zdravého darcu chorému prijemcovi. Jej Ulohou jmetagenomickej sekvenécie zistili Qin et al. (20%@)
nastoli’ eubiézu v gastrointestinalnom trakte prijemci99,1 % vSetkych génov v naSom tele je bakterialneho
avylietit tak ochorenie, ktoré z mikrobialnej pévodu, menSigag’ tvoria gény archeénov a iba 0,1
dysbiézy vyplyva. Pofad na to, aky vyznam ma % génov je kddovanych eukaryotickymiu@iskymi)
ludska stolica v medicine aaky osoh prinaSa launkami avirusmi. Tento poznatok vedie aj
prinesie v terapeutickom procese, sa Vv odborngjuvaham,¢i mikrobiom so svojim (meta)gendémom
spolanosti drasticky zmenil. V médiach, ale hlavne wwemé& na l'udsky gendém silnejsi vplyv, ako sa
odbornej literatire sa v poslednokase objavilo predpokladalo.
mnoZstvo vyskumov hodnotiacich efektivitu tejto  Vac&Siu ¢as’ z celkového zloZenia tvoria baktérie,
metody v ligbe predovsetkym ochoreni traviacehgri¢com zaznamenanych bolo priblizne 1100 druhov.
traktu. Jej efekt je \eni dobre opisany hlavne Medzi najpéetnejSie  kmene patria  kmene
v pripade recidivujicej postantibiotickej infekcii Bacteroidetes (hlavne rodacteroides Prevotella

Clostridium difficile (Ramai et al., 2016; Vindigni a aXylanibacte}, Firmicutes (hlavne rody
Surawicz, 2017). Ruminococcus Clostridium Lactobacillus
Faecalibacteriuma i.) a Proteobacteri&$cherichiaa
2. GASTROINTESTINALNY MIKROBIOM Desulfovibrio —  sulfat-redukujice  baktérie).
A JEHO ULOHY V menSom  mnoZstve sa  vyskytuji  kmene

Actinobacteria  (obsahujice  probiotické  rody

Mikrobidom gastrointestindlneho traktu sa vytvaraBifidobacteriun), Proteobacteria a Verrucomicrobia
tesne po narodeni adas zivota sa meni v zavislostia minoritne aj kmene Cyanobacteria, Fusobacteria,
od anatomickych a fugkych zmien, stravovacich Lentisphaerae a spirochéty (Tremaroli a Backhed,

navykov, enviromentéalnych, socialnych,2012). TaktieZ existuju snahy rozdedrevné baktérie
farmakologickych ainych faktorov. Medzi hlavnédo tzv. enterotypov. To sa definuje ako koobjavajlc
zlozky ¢revného mikrobiomu patria baktérie,sa a kooperujuce mikroorganizmy lokalne

kvasinky, huby, archeény avirusy. Hmotfiosorganizované okolo hlavného bakterialneho kae
¢revného mikrobiomu je pribliZzne 1000 g¢o Pozname enterotyp 1 (ET B), ktorého hlavnym
predstavuje 2/3 z celkovej odhadovanej hmotnoskimeniom je Bacteroides; enterotyp 2 (ET P) s kom
mikrobiému celého tela a mnoZstvo buniek tvoriacicfPrevotella a enterotyp 3 (ET F) predstavujuci fme
toto zoskupenie je v odhadoch 100 trilionovFirmicutes ako hlavny. V tychto enterotypoch existu
(Scarpelliniet al, 2015). optimalne podmienky na symbiotické spolunazivanie
Na lepSie pochopenie symbiotickéhad’aau medzi baktérii daného knig a s nimi spriaznenych baktérii.
mikrobiomom a’udskym telom s zameranélé Prevaha enterotypov sa meni v zavislosti od stravy,
Stadie: European Metagenomics of the Humagkologickych a funénych podmienok. Prikladom je
Intestinal Tract (MetaHIT) v Eurépe a Humanprevaha ET P udi stravujdcich sa stravou bohatou
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na vlakninu. Naopak ET B prevazuje 'udi pred patogénmi (napr. kompetitivnou véazbou na
stravujucich sa prevazne masitou potravou (Costeareceptory, vyuZzivanim nutimych zdrojov
al., 2018). a produkciou antimikrobialnych latok) (Thursby

Ludsky intestinalny virom sa skladd na 90 % Juge, 2017). Nové Stldie poukazuju na to, Ze
z bakteriofagov. Medzi d’alSie skupiny patria existuje tzv. osérevo-mozog, ktora sa #astiuje
patogénne virusy (Rotavirus, Astrovirus, Norovirustegulacie spravania, odpovede na holesstresové
Calicivirus a i.) a virusy prijimané rastlinnou motou  situacie, chtiové preferencie a metabolické resp.
(Maize chlorotic mottle virus, tobamovirusy — naprneurotransmiterové modulacie v mozgu. Mikrobiém je
virus tabakove] mozaiky, Pepper mild mottle viruy stalej komunikacii s mozgom cez produkciu molekdl
a mnohé iné). Bakteriofagy a niektoré virusySCFAs, neuroaktivne molekuly, quorum-sensing
umoziuji  komunikaciu a predavanie genetickemolekuly ai.), ktoré ovplyiuju gastrointestinalny
informacie za d&elom antibiotickej rezistencie trakt cez rézne signalne drahy. Takéto zmeny sa
a modifikdcie metabolickych pochodov baktérii.prenaSaj0 do mozgu chemickou cestou, napr.
Prikladom su rastlinou prijimané virusy, ktoré awdj cytokinmi, ale aj priamo metabolitmi baktérii
génovymi  produktmi  modifikuji  metabolizmus (kyselina y-aminomaslovd, serotonin, prekurzory
baktérii, ako napr. syntézu, degradaciu alebo pams tryptofanu a katecholaminov, SCFAs) a neurokrinnou
sacharidov a proteinov. Plati vsak, Zeestou  (vagové  amiechové  aferenty). Na
interindividualne rozdiely virému su obrovské atpre spatnovazobnu komunikaciu mozgu sldzi autonémny
je u kazdého jedinca takmer unikatny (Minot et alnervovy systém aos  hypotalamus-hypofyza-
2013; Scarpellinet al, 2015). Mykobiom je zlozkou nadobléky (Mayer et al, 2015). Dlhodobé zmeny
mikrobiomu, ktor( vytvaraju kvasinky a huby. StudiazloZenia mikrobiému pravdepodobne vedu
Nashaet al. (2017) ukazala, Ze diverzita mykobiomuk neuroplastickym zmendm v mozgu s viacerymi
je nizSia v porovnani s bakteridlnou zlozkou. Najvi popisanymi  patologickymi  stavmi:  syndrém
zastupené su druhyMalassezia Sacharomycces drazdivéhocéreva (IBS), depresia, tizba po alkohole,
aCandida Menej péetnymi su druhyPenicillium ~ Parkinsonova choroba, sclerosis multiplex, autizmus
Cladosporium Debaromycesa Aspergillus Okrem a mnohé iné. Taktiez boli opisané aj iné ochorenia
toho sa v analyzach objavovali aj prechodné kmeneasocidcii  srevnou  dysmikrébiou: hepatalna
ktoré boli ziskane z potravy. Prikladom je naprencefalopatia klostridiova enterokolitida, idiopké
Cyberlindnera jadinii pouzivand ako aditivum do zpaly ¢reva (IBD), diabetes mellitus 2. typu,
potravin alebdJstilago maydisako patogén kukurice. metabolicky syndrém, ateroskleréza, nealkoholicka
Tak ako aj u viromu, aj v pripade mykobiému plad, steatohepatitida a idiopatickd trombocytopenicka
existuju véké interindividualne rozdiely a zmeny sapurpura (Bezinaet al, 2016; Mayeeet al.,2015).
deju aj v priebehdasu (Huseyiret al.,2017).

Medzi zékladné ulohy mikrobiému’udského 3. HISTORICKY POH L2AD NA
gastrointestindlneho traktu patri udrziavanie intgg TRANSPLANTACIU STOLICE
sliznicnej bariéry, homeostazy epitelu a produkcia
dolezitych molekdl: vitaminu B12, vitaminu K, Fekalna mikrobialna transplantacia (FMT alebo
tiaminu, biotinu, riboflavinu, pyridoxinu, kyseliny fekalna transplantacia/transplantacia stolice/fekal
pantoténovej a niacinovej. Okrem toho baktéribakterioterapia) je terapeuticky postup, pri ktorom
fermentaciou polysacharidov  produkuji mastnélochadza k prenosu stolice zo zdravého darcu
kyseliny s kratkym réazcom (SCFA), ktoré reguluju pacientovi. Hlavnou uGlohou tohto prenosu je obtiovi
lipidovy aglukbzovy metabolizmus v ¢eni. mikrobidlnu homeostazu dreve s ciéom ovplyvni’
Lokalnou stimulaciou tvorby interleukinu 18 (IL-18) spominané ochorenia. FMT patri spolu s prebiotickou
pomaha v regeneracii a génovej expresii enterocytodiétou, probiotikami a antibiotickou intervenciou
Mikrobiém zohrava Ulohu aj v modulacii odpovedemedzi metédy modulécie ¢revnej mikroflory.
imunitného  systému: udrziavanim a expanzio@iransplantacia stolice sa v klinickej praxi objavuj
populacie  CD4+  T-lymfocytov, maturaciou ako nova metdda, ale je zrejme lepSie 6hju za
lymfatického tkaniva v stenetreva a stimulaciou ,novoobjavend“. Historické a kultdry presahujice
efektorovych imunitnych buniek spolu s ochranoypouzitie tejto metddy len podporuje poznatky toe,

Zdravotnictvo a socialna praca / Zdravotnictvoei&ini prace Vol. 14, No 3, 2019
118 Available online: www.zdiotnictvoasocialnapraca.sk/www.zdravotnictviasiogiace.cz



Martin Urda, Peter Juris

mikrobidm c¢loveka patri medzi esencialne organyzeminy vedie ku zniZeniu priepustnosti slizniceva
ludského tela. K&Ze mikroorganizmy nasho pre toxiny a patogény a zardvieh priamo vyvazuje.
mikrobidbmu v priebehu evollcie a vlastnejTretou hypotézou je, Ze ludi, ktori su dlho bez jedla
ontogenézytloveka kooperuju s naSimi bunkami, dddochadza ku zmenaméinnosti mozgovych enzymov
sa povedd Ze su tieto bunky ,nase“. Aj preto sa tatoa transmiterov, ktoré reguluju chuao jedla a taktiez
forma terapie ozriaje ako transplantacia. Jej pouzitiesenzorickym  zmenam s konzuméciou  tychto
sa Vv Eurdpskej medicinskej Skole traduje uz odubstancii za delom zmiernenia hladu (Miaet al,
Starovekého Grécka, kde bola stolica prijimana n2015; Younget al, 2011).
liecebné dely per os Taktiez ju opisuji niektoré Dalej je znamym faktom aj to, Ze v zvieracej ridi sa
medicinske a veterinarne texty 16. a l1l7. sfero uplatiuje tzv. zoofarmakognézia, teda intuitivha
V novodobych dejinach mediciny bolo ako prvéschopnog samoligby  nadenym  spdsobom
popisana rektalna administracia fekalnej masy v USfouzivanie antiparazitickych rastliniek u Simparzo
doktorom I. O. Wilsonom v roku 1910 po objaveni salebo cez adaptivne mechanizmy bez potreby vysSej
faktov, Ze funkné ochoreni@&reva spdsobuji zavazne mentalnejcinnosti (napr. koprofagia u zajacov a goril
zmeny mikrobiému tychto pacientov (Moore et al.za (€elom doplnenia tiaminu). Aj ki sa koprofagia
2018). VCinskej medicinskej 3kole sa fekalnauludi opisuje ako priznak psychiatrickych ochoreni
transplantacia pouzivala od dynastie Don-jin (3-4mentélna retardacia, demencia, schizofrénia, $eaua
storaiie n.l.), kedy doktor Ge Hong ako prvy opisaldelikvencia alebo obsedantne-kompulzivna choroba),
oralne podavanieludskej stolice zo zmiernenim ¢asto sa vyskytuje aj bez tychto ochoreni ato
hnatkovitych stavov a otrav. V 16. stdfiov dynastii  predovSetkym v institucionalizovanej  dlhodobej
Ming pouzival doktor Li Shizhen fermentovanu,starostlivosti. Strava podavana v tychto zariadgnia
vysuSenu alebo novorodeneckl stolicu natblie centrdch obsahuje nizke hodnoty fermentdirgteh
dyspepsie a konstipacie (Zhaepd., 2012). Eiseman oligo- a polysacharidov. Zaroirge u tychto klientov
et al (1958) koncom Sédesiatych rokov minulého nizky alebo Ziaden kontakt so zvieratami a prirodou
storaiia vydali prvy odbornglanok o pouziti FMT vo spolu stastou dezinfekciou a upratovanim v zariadeni.
forme klystyru s vyliégenim  stafylokokovej To vSetko vedie ku ochudobneniu ich mikrobiému. Je
pseudomembranoznej kolitidy. To nasledne spustiloredpokladom, Ze Giudi funguje taktiez ista forma
d’alSi vyskum a terapeutické Uspechy. farmakognozie a takto inStitucionalizovany jedisei
koprofagiou intuitivne snazia dopfni chybajicu
3.1 Fekalna transplantacia a behavioralistické mikrofléru véreve (Alison, 2018). Potencialnym
zaklady vyskumom do budicna je zodpovedanie otazky,
mézu dlhodobé zmeny mikrobidmu ovphowra®
V psychiatrickej praxi sa stretivame s pikgriamo alebo nepriamo vznik pika syndromu resp.
syndrbmom, ¢o predstavuje patologicki tGzbu koprofagie cez o&revo-mozog a nak#o je tento stav
a pojedanie nevyzivnych predmetov trvajlcu viac ake jednotlivych pripadoch patologicky  alebo
1 mesiac. Zafiha napr. pojedanie zeminy (geofégia),sebaterapeuticky".
surového Skrobu (amylofagia)ladu (pagofagia) ) )
ainych. Do rovnakej klasifikmej skupiny zaradzuje 4. METODOLOGIA FEKALNEJ
10. revizia Medzinarodnej klasifikacie choréb aj TRANSPLANTACIE
pojedanie cudzej alebo vlastnej stolice (koprofagiu
Hypotézy  a fyziologické  mechanizmy, ktoré Dotaznikova Stidia Zeitzzt al.(2016) u pacientov
vysvefuji pojedanie tychto predmetov s viaceréS IBD preukazala, ze iba 60,1 % pacientov by
Prvou je nutdny deficit stopovych prvkov (hlavne podstupilo FMT, pdom najviac akceptovanou by pre
7eleza azinku) a makromineralu kalcia (hlavn@ich bola kolonoskopicka forma aplikacie. 38,3 %
pojedanim omietky). Bolo pozorované, Zastejsi opytanych preferuje darcovstvo odlena svojej
vyskyt geofagie je Wudi sanémiou, zafiaco rodiny. V porovnani s novou alternativnou terapiou
u primatov bola geofagia asociovana s deficitorRola tato metdda preferovana najmenej (31,5 %). Aj
sodika. Druhou hypotézou je protektivnginok. Ten tieto vysledky nazraiju, ze FMT je eSte stale novou
je hlavne v pripade geofagie, kedy konzumécia relativne stigmatizovanou terapeutickou
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alternativou. Pred podavanim fekalnej transplaatacdetailoch. Vo vSeobecnosti, po ziskani stolice od
je potrebné stolicu ziskaod darcov. Pacienti si mézu darcu, dochadza k procesu spracovania stolice.yTo b
vybr&® medzi pribuznymi  alebo  cudzimi sa malo uskutnit’ v biologickom bezp&ostnom
(nepribuznymi) darcami. V minulosti medzi cudzichkabinete v anaerébnom prostredi a s odsavanim za
darcov patrili hlavne ini hospitalizovani pacientiiéelom eliminacie rizika vdychnutia aerosolov. Po
Studenti mediciny alebo doktori. VyhodamizmieSani a rozmixovani stolice &&nou s
pribuznych darcov je, Zze genetickd podolinmedzi fyziologickym roztokom alebo destilovanou vodou
nimi, zdid’ana domacna'sresp. prostredie a rovnakav pomere 1:4 alebo 1:5, sa vzniknuta zmes prelege ¢
strava upravuju mikrobiom tak, Ze je Z’kej ¢asti ¢istu gazu, ktor4 nasiakne supernatant (thstice,
podobny. Okrem toho sa tymto sp6sobom redukujdakninu ai.).
percento prenosu infékého agens na pacienta. Medzi  Filtrat by mal by hnedej farby a v celom svojom
hlavna vyhodu FMT od cudzich darcov patri vyhnutisbjeme homogénnyCas’ supernatantu, ale aj filtratu
sa neprijemného rozhovoru s pribuznymilatom by mali by’ pred podanim transplantatu uchované
tejto metddy a poziadavky na nich (Rameti al, vchladnych podmienkach (24 hodin pri 2-8°C
2019). Daldou vékou vyhodou ziskavania stolice odalebo mesiac pri -20°C) av pripade potrieb znova
cudzich darcov je, Ze sa postupne zakladaju tzvySetrené (Perezt al, 2016). Takto pripraveny
stolicové banky, ktoré vopred vySetruju, pripravujthomogénny filtrat sa mdze poddveerstvy do 6 hodin
a uskladuju zmrazenu stolicu od darcov a st schopngo defekéacii. Aj ké' sa momentalne pripté podanie
ju rychlo dodd. Stale vSak existuju legislativne minimalne 30 g stolice v jednej davke, preukazalp s
nezrovnalosti ako sa v krajinach Eurdpskej Unige FMT castejsie zlyhava, ak sa pouZije menej nez 50
nazera na tento akt. Niektoré krajiny povazuju FR&T g stolice (Cammarotet al, 2017; Gouglet al, 2011).
liekovi formu anie za transplantaciu a aj pret¥ pripade, Ze je filtrat v banke, je ku nemu prigd0
vznikaju skladovacie ainé technické problémy% glycerol, ktory ochnguje bakteridlnu stenu pred
V roku 2017 existovalo oficialne 9 stolicovych banknizkymi teplotami. Nasledne sa vzorka zmrazuje na -
pricom najblizSie ku Slovensku je banka v GrazB0°C, kedy je zastavena kazda enzymatickd reakcia.
v Rakusku (Terveer et al, 2017). Tréou, V pripade pouZitia sa rozmrazuje vteplom (37°C)
alternativnou, metddou je autolégna transplantacimdnom kipeli (Cammarott al, 2017).
s odobratim stolice &ase remisie pacientovho Jeden alebo dva dni pred podanim FMT je
ochorenia (Ramadt al, 2019). potrebné vysadi antibiotickl lig€bu. Existuji 3
VSetci darcovia musia Iy vySetreny, no spbsoby podavania: (1) ordlnou cestou pomocou
pravidla ich vyberu nie si stale presne definované@azogastrickej, nzoduodenalnej, alebo nazojejupalne
Hlavnymi obavami s prenos infakych ochoreni na sondy alebo vo forme kapsuly; (2) kolonoskopicky zo
prijemcu a nedostatod odpoved FMT v dbsledku zavedenim aZ doolon ascendengesp. terminalneho
nevhodného mikrobiému. Prvotny skrining #igh ilea a (3) vysokou reténou klyzmou. Po aplikacii
dotaznik zdravia, ktory je ¥mi podobny dotazniku FMT kolonoskopicky alebo klyzmou je pacient
pre darcov krvi. Dalsim doleZitym krokom je v pokoji apolohovany na posteli za lkien
laboratorny skrining krvi a stolice. Ten by maltby rovnomerného rozliatia sa transplantatu. Po aplikac
urobeny aspo 4 tyzdne pred darovanim stolice.sa podava aj loperamid za knen zabrarti nahlemu
Kompletné vySetrenia st zobrazené v Tab 1. Bnakovitému vypudeniu transplantatu. Zelatinové
rozvojom technologickych moZnosti sa do rozSirenéhapsuly musia b§ uchovavané pri teplote pod -20°C
skriningu v buddcnosti méze dostaaj detekcia a podané do 90 mindt od ich vybratia. Po priblizne
vankomycin a karbapeném rezistentnycli15 mindtach od podania sa kapsula otvam,
enterobaktérii (VREB a CREB), index diverzity apredstavuje das¢asu na prejdenie kyslym prostredim
onkogénny potencial mikrobibmu darcov, nov&aliudka (Vindigni a Surawicz, 2017). Po FMT
parazity ahuby v mikrobiome, ale aj skriningdochadza k postupnej kolonizéacii  ¢riev
metabolickych ochoreni (Woodworéh al., 2017). mikroorganizmami a nastiva koexistencia medzi
Technika FMT nie je zatfadplne Standardizovana mikrobiomom darcu a prijemcu po dobu priblizne
apreto aj vrdznych Stadiach existuju rozdielroch mesiacov. Rozsah atrvanie tejto pozitivnej
v mnozstve stolice, spOsobe, ¢ aplikéacii a inych koexistencie alebo nahradenie metabolicky
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vykonnejSimi kmemi zavisi od kompatibility danych personalizovaného pristupu v procese FMT (Li et al.
mikrobiémov ado budicna otvara otazkuw2016).

Tab. 1 Zakladné parametre vySetrenia krvi a stolice dammed transplantaciou stolice. *VRE — vankomycin
rezistentné enterokoky; MRSA — meticilin rezistgn8taphylococcus aureu§€ REB — karbapeném rezistentné
enterobaktérie. Udaje prevzaté z Cammaeotal (2017).

Tab. 1 Basic parameters of donor blood and stool sampde8ng before stool transplantation. *VRE —
vancomycin resistant enterococci; MRSA — methitillesistantStaphylococcus aureu€REB — carbapenem
resistanEnterobacteriaceaeData taken from Cammarataal (2017).

Laboratérne vysetrenie krvi Vysetrenie stolice
Vieobecné V Specifickych pripadoch Vieobecné V Specifickych pripadoch
Cytomegalovirus, ; . Vibrio cholerae a Listeria
vt i € ) Strongyloides stercoralis jfAntigény a toxiny CI. difficile
Epstein-Barr virus monocytogenes

Detekcia bakterialnych

Antigény a/alebo
Virusy hepatitidy (A, |protilatky proti HTLV-1 a jpatogénov: Salmonella, Shigella, Bt

farbenie na detekciu

B, C, E) HTLV-2 Campylobacter, Yersinia, E. coli i L
Isospora a Microsporidia

(0157:H7)

Syphilis VRE, MRSA, CREB Rotavirus

HIV-1a HIV-2 Norovirus Kalprotektin
Antigény a/alebo farbenie -

Entamoeba ) g_ el ) Fekalny antigén

i ) Giardia lamblia a i .

histolytica . Helicobacter pylori
Cryptosporidium parvum

Diferencialny krvny Prvoky (aj Blastocystis hominis) a

obraz cervy

Albumin Okultné krvacanie

CRP a sedimentacna

rychlost

Kreatinin, elektrolyty
Aminotransferazy,
bilirubin, GMT, ALP

Medzi nezavazné védjSie &inky po FMT patri pomocou laktul6zového dychového testu mdze
zvySena teplota, prechodne zvySené CRP, bBolepomda’ v prevencii rozvoja SIBO u prijemcov.
brucha, kée, meteorizmus, flatulencia, zvracanie,
konstipacia alebo naopalasta stolica popr. hika 5. INDIKACIE
s hlienom. Tieta’azkosti su mierne a samolimitujlce.
V 9,2 % zaznamenanych pripadoch boli pozorované aj Z mnohych Stadii vyplyva, ze vyuzitie FMT
zavazné komplikacie asociované so sedaciouterapeutickej praxi v budicnosti mozet bgiroké.
(aspiracia fekalnej hmoty) a endoskopickym vykonorKedze FMT zvySuje diverzitu, vnasa do prostredia
(perforaciagreva). Dalej boli opisané vzplanutia IBD, ¢riev mikroorganizmy s pozmenenymi metabolickymi
infekcie (CMV, Rotavirus, Norovirus), sepsa a rézneschopnogami, brani kolonizacii ainvazii novych
iné (periférna neuropatia, @&jrenov syndrom, patogénov a redukuje lokalny a systémovy zapal, jej
reumatoidna artritida) (Waref al, 2016). V pripade, Perspektivne vyuZzitie je Siroké. Z tohto potenciio
e je nazojejunalnou sondou alebo kolonoskopick§iPektra ochoreni sd prinasané vysledky hlavne u
zavedend FMT do termindlneho ilea, hrozi tzvochoreni gastrointestinalneho traktu. Prikladom je
syndrém bakterialneho prerastanigreva (SIBO) Pouchitida po kolektomii, kde viaceré Studie powkiaz
spojeny s deficitom vitaminov A, B12 a Pazkymi redukciu zapalu po FMT. Okrem toho bola FMT
gastrointestinalnymi priznakmi a stratou hmotnostSkiSana aj u pacientov s metabolickym syndrémom,

Allegretti et al (2018) naznili, Ze skrining darcov kedy po terapii doSlo ku zvySeniu inzulinovej
senzitivity a zvySeniu produkcie SCFAs (Cohen
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a Maharshak, 2017). Pozorovacie Studie pacientge v budlcnosti potrebal’alSieho vyskumu efektu
s Crohnovou chorobou (CD) preukazali, ze 45 9%MT v komplexe tohto ochorenia (Evrensel a Ceylan,
pacientov po FMT dosiahlo remisiu. V §tadii2016). Okrem toho existujd prace popisujlce
pacientov s ulcer6znou kolitidou (UC) sa dosiahlgozitivny efekt FMT pri autoimunitne indukovanej
remisia u 27 % pacientov. V porovnani tychto dvockrombocytopénii, akutnej chorobe graft verzus host
skupin pacientov s IBD sa mozna miera odpovede aisepse (Cohen a Maharshak, 2017).

pacientov s CD pohybovala na 61 % a u pacientov NajéastejSou a najlepSie preskimanou indikéaciou
s UC na 22 % (Malikowslet al.,2017). Okrem dvoch na  fekalnu  mikrobidlnu  transplantaciu  je
registrovanych klinickych skusok na odhalenie vplyv postantibioticka enterokolitida. Jej incidencia stéle
transplantacie stolice na hepatalnu encefalopataelosvetovo stipa a rajstejSim vyvolavatem (75

a cirh6zu pé&ene, bolo uz viacero snah preukdza%) je grampozitivha sporulujica bakté@G#ostridium
pozitivny efekt FMT na periové ochorenia. Zhoet difficile produkujica exotoxin A a B. Priblizne 90-100
al. (2017) dokazali, ze wuobéznych mysi €6 enterokolitid vyvolanych C. difficile je
nealkoholickou steatohepatitidou (NAFLD) bol popseudomembranéznych. Okolo 20 % kwme
podani FMT pozorovany vyrazny pokles vahyprodukuje aj treti tzv. binarny toxin zodpovedajzai
zniZzenie hladin sérovych transaminaz a histologickiazsi priebeh infekcie (Alyousef, 2018). Po
verifikovana nizSia zapalova aktivita vgemi s nizS§im antibiotickej terapii tejto infekcie ma 10 az 30 %
skore nealkoholickej steatohepatitidy. Klinickéds&l pacientov recidivu infekcie a riziko tretej recidisa
hodnotiace efekt transplantacie stolice na NAFLDlizi az ku 60 %,c¢o v klinickych podmienkach
momentalne prebiehaju. Snaha preukaefekt FMT predstavuje znmU vyzvu (Kao et al, 2017)

je aj v pripade chronickej virusovej hepatitidyuyp. Systematicky prdlad a metaanalyza Quraishibbal.

U pacientov s pozitivnym HBe antigénom (HBeAg) j§2017) na tato tému prinaSa informacie, Ze efefdivi
terapeuticka snaha patlé prave hladiny HBeAg, FMT v terapii tohto ochorenia sa pohybuje v rozpati
ktoré zngia aktivhu replikaciu virusu. Po jeho 82-94 %. Okrem toho opisujl, Ze neexistuje zasadny
potla&teni dochadza k nasitvu bez progresie do rozdiel medzicerstvou a mrazenou fekdlnou masou a
cirhézy a hepatocelularneho karcindmu. V Stadii 18ktiez nebol pozorovany ziaden signifikantny retdi
pacientov s perzistujucimi  vysokymi hladinamimedzi podavanim cez horni alebo dolas
HBeAg bolo v podskupine 5 pacientov, ktory spoldraviaceho traktu. Opakované aplikacie u pacientov
s chronickou antivirusovou terapiu dostavali aj EMTneodpovedajdcich na antibioticku terapiu
zaznamenany vyrazny pokles titra HBeAg oproti 1% analyzovanych Stadiach viedli ku lepSej klinickej
pacientom bez FMT. Dvaja pacienti z tejtoodpovedi v porovnani s jedinou davkou FMT. Tato
podskupiny sa dokonca po viacerych fekalnycimetéda sa preukazala ako beage aj u
transplantaciach stali HBeAg negativny, atedanunokompromitovanych pacientov. Friedman-Korn
nosiémi (Renet al, 2017). Implikacia pouzitia FMT je et al. (2018) poukazali na efektivitu FMT v skupine
aj uneuropsychiatrickych  ochoreni. Efektivita34 pacientov s vySSim vekom (priemerny vek 82
nieka’komes#&nej remisie ochorenia u pacientovrokov). U skupiny pacientov podstupujucich FMT sa u
s IBS po transplantacii stolice sa pohybuje od 86 d32 % klinicky vyrazne zlepSil stav po trochiath

89 %. Niekdkorotné zlepSenie resp. Uplneoproti 39 % u kontrolnej skupiny. V detskej populaci
vymiznutie priznakov bolo pozorované aj u pacientoje pseudomembranézna kolitida vzacna vo veku pod 2
s chronickym Unavovym syndromom. Efekt FMT bokoky. To je v ddsledku vyskytu preformovanych
popisany aj wuchorbb z autistického spektrgrotilatok od matky a nepritomnosti toxin-viazdcich
myoklonickej  dystonie  aroztrisenej sklerézyreceptorov v traviacom trakte tychto deti. Zo 45
Podavanie a efekt fekalnej transplantacieverejnenych pripadov deti s recidivujicou
u Parkinsonovej choroby nebol dopdsmopisany, ale enterokolitidou bola klinickd odpodepo FMT u 89

v premotorickom S§tadiu, priblizne 10 rokov pred%. Okrem toho boli v tejto skupine pozorované aj
nastupom motorickychtazkosti, sa pacienttasto predtasne narodené deti, ktorym sa po FMT zlepSilo
stazuj  na  zapchu. Okrem toho  novéprospievanie. Udeti, ktoré mali d&sne
etiopatogenetické poznatky nazopl, Ze toto diagnostikovanuIBD, na nieRKko mesiacov po
ochorenie z&na v gastrointestinalnom trakte. Aj pretovylie¢eni pseudomembrandznej enterokolitidy ustupili
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aj priznaky vyskytujlice sa pri idiopaticky¢hrevnych  microbiome are still unknown. Apart from that, ther
zapaloch (Chemt al, 2017). V pripade recidivujicej is also requirement for future standardisation arfiat
pseudomembrandznej enterokolitidy sa skiSala FMScreening, stool preparation, application techniayue
aj preventivne v podobe Zelatinovych kapsul po dokather details. Research of FMT should also include
12 tyzdiov. Aj napriek tomu, Ze dany typ kapsul nebohew ways of transplantation, i. e. discovery of eew
rezistentny na kyslé prostredie v Zzaludku, efeipte cleaner and more comfortable application modes
aplikanej formy bol porovnat&y s kolonoskopickou along with individualisation of FMT.
aplikaciou (Kacet al, 2017). Patient population questionnaries and surveys
had shown, that public knowledge of this method is
poor and further education and enlightenment is
required. This, along with positive opinion and
Aj ked je fekalna mikrobialna transplantaciaacceptance of this therapeutical method, can alag b
fektivna terapeuticka alternativa v pripadexpansion of stool banks network. There are also ne
recidivujucej klostridiovej enterokolitidy, je stal directions, in which FMT could go: there are alnead
potrebny jej dalsi vyskum aj v pripade inych efforts in creating synthetic stool formulas andost
patolégii. Neexistuji dbkazy otom, Ze u pacientopurification while conserving its  microbial
vzna&ne] miere vznikaju vkratkej dobe pocomposition. It seems, that FMT is first step oe th
transplantacii vyznamné neZiaducecinky, ale long road of exploration of ideal therapeutical
dihodoby dopad FMT na pacienta a jeho mikrobiom jenodification, that will contain optimal compositiaf
vSak stale neznamy. Okrem toho je potrebngut microorganisms, with the purpose of fast arfd sa
Standardizacia skriningu darcov, spracovania stplictreatment of wide spectrum of diseases.
techniky aplikacie a inych detailov. Vyskum FMT by
mal zalina aj nové spdsoby transplantécie, t.jKonflikt zaujmov
objavenie novsich, cistejich a prijemnejsich ~ Autori deklarujd,
aplikasnych sposobov a taktieZ individualizaciu FMT. Konfliktu zaujmov.
Z dotaznikov a prieskumov v pacientske;j populéci&
vyplyva, Ze verejnasvie o tejto metéde VYeni malo
a aj preto je potrebndialSia osveta a vzdelavanie. To |ITERATURA
okrem pozitivneho n&hdu a prijatia tejto terapie
moZe prinies aj rozSirenie siete stolicovych bankl.
Existuji aj nové smery, akymi by sa mohla FMT
vybra’: objavuji sa snahy o vytvorenie syntetickych
formdl stolice a purifikaciu stolice zo zachovanitma
jej mikrobialnej zlozky. Aj preto sa zda, ze FMT j@'
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ABSTRACT

ABSTRAKT

Introduction: Soil-transmitted helminthiases are a group of ptacadiseases caused by
intestinal nematodes and the hookworms. They arst mpeevalent in the areas with
inadequate sanitation and water supply. The impotighrisk group are children. The aim
of this study was to monitor the occurrence of gmnsmitted helminth infections in
hospitalized children at whom an additional patdsgical examinations were performed.
Methods: Totally, 513 stool samples were processed by fbnma ethyl acetate

sedimentation and microscopically examined.

Results: The helminth eggs were detected in 12.67 % of emadhchildren, at which only

Ascarislumbricoides(12.47 %) andTrichuris trichiura (1.36 %) eggs were found. Soil-
transmitted helminths were not seen in childremgjvout of Roma settlements. Helminth

ova were present in 21.03 % of stool samples froildrem living in Roma settlements.
Conclusion: Soil-transmitted helminths infections still repgas an actual health threat,
especially for children.

Key words: soil transmitted helminths, infection, hospitatizehildren, Slovakia

Uvod: Podou prenosné helminty (nematddy a machovce)obpfis zavazné parazitarne
ochorenia. NajastejSie sa vyskytuju v oblastiach s nedogtada hygienou a zasobovanim

vodou a postihuju najrizikovejSiu skupinu — detielom prace bolo sledovaryskyt tychto

ochoreni u hospitalizovanych deti, ktorym bolo adpené parazitologické vySetrenie.
Metddy: Celkovo bolo sedimentaou metddou (ethylacetat — formalin) vySetrenycB 51

vzoriek stolice hospitalizovanych deti.
Vysledky: Vajicka helmintov boli detegované u 12,67 % vySetrenyeti. d/ stolici boli

pritomné len vajka Ascaris lumbricoideg12,47%) aTrichuris trichiura (1,36%). U deti
Zijacich mimo rémskych osad neboli v stolici pritoén vajtka pddou prenosnych
helmintov. Tieto boli zaznamenané u 21,30% detiéiyu v romskych osadéach.

Zaver: Ochorenia spdsobené pddou prenosnymi helmintmé stéedstavujua skutmi

hrozbu pre zdravie deti.

Krucové slova:pébdou prenosné helminty, ochorenia, hospitalizé\deti, Slovensko

To cite this article: Zdravot. Soc. Praca 20143): 126-131



Julia Bystrianska, Ingrid Papajova, Peter Juri§oKEralinsky, Oleksandr Dobrovanov

INTRODUCTION

Soil-transmitted helminthiases are a group of

METHODS

In total, 513 paediatric hospitalized patients aged

parasitic diseases caused by intestinal nematodes between 0-18 years (average age 7 years) were

(Ascaris lumbricoidesTrichuris trichiura) and the
hookworms QAncylostoma duodenaland Necator
americanuy They are transmitted to humans by
faecally-contaminated soil and are included in the
World Health Organization list of Neglected
Tropical Diseases (Ha#t al, 2008; Brooker, 2010;
Weaveret al.,2010; WHO, 2013; Saft al, 2019).
Soil-transmitted helminthiases collectively cause t
highest global burden of parasitic disease after
malaria and are most prevalent in the poorest
communities and in areas where sanitation is
inadequate and water supply is unsafe (Stetral,
2014; safiet al, 2019). The impact that these
infections have on health varies depending on the
intensity of infection and the species, but soil-

examined coprologically during one year study. This
study was performed in three counties: KoSice (297
children), PreSov (160 children) and Banska Byatric
(56 children). Hospitalized children were also
divided according to the environment in which thay
live — inside and out of Roma settlements. For the
analysis of the helminth infections children were
examined according the environment in which thay
live. Morning stool was collected by hospital steff
the plastic containers (about 10-15g) after an
informed consent was signed by parents and legal
guardians. Containers were stored without any
conservation in refrigerator and transferred to
the laboratory at the Institute of Parasitologyv@lo
Academy of Sciences in KoSice (IP SAS) for

transmitted helminthiases are regarded as the most a diagnostics which was performed within 24-48 h.

important cause of physical and intellectual growth
impairment (Bethonyet al, 2006). School-age
children are an important highrisk group for soil-
transmittel helminth infections. Soil-transmitted
helminth impede physical growth and cognitive
development of children. For this reason, school
attendance and performance are affecting (Ahated
al., 2012; Liuet al.,2015; Pasaribet al, 2019; Safi

et al, 2019).

The prevalence of soil-transmittel helminth
infections is due to its geographical location and
good hygiene conditions relatively low in Slovakia.
However, it may be easily dispensable in socially
disadvantaged groups of people. Primarily these
diseases occur in the population of marginalised
communities, which as consequence of various
factors are distinct by complete social exclusion.
Slovakia, according to the performed studies and

governmentally released strategy papers, the group Similarly, Konigova et

most at risk and living in poverty which is socyall
excluded and discriminated is represented by the
Roma people. This is a very specific and the most
numerous marginalised group in  Slovakia
(Filadelfiovaet al, 2007).

The aim of this study was to monitor the
occurrence of the most important helminth
infections in children hospitalized in hospitals at
whom an additional parasitological examinations
were performed.

Copyright © 2019 Zdravotnictvo a socialna prac&NSL336-9326 print; e-ISSN 2644-5433

Samples were processed by formalin — ethyl acetate
sedimentation using a commercially available kit

(Paraprep L, Mondial, France) with subsequent

microscopy. Significance of differences between

groups of children were determined using Student t-
test at the levels of significance 0.05 (Statis€ida).

RESULTS AND DISCUSSION

Totally 513 stool samples of hospitalized
children were examined for the helminth eggs
presence. The overall prevalence of soil-transthitte
helminths was 12.67 %. Onlkscaris lumbricoides
(12.47 %) andTrichuris trichiura (1.36 %) eggs
were found in the stool. The overall infection
prevalence in hospitalized children was as follows:
14.81% in KoSice County, 6.88% in PreSov County
and 17.86% in Banska Bystrica County (Table 1).
al (2010) examined
hospitalized children by ovoscopic analyses and
confirmed the occurrence discaris lumbricoides
and Trichuris trichiurain 46 patients (2.55 %). The
autors refer that the most common clinical
symptoms in hospitalized children were anaemia,
bronchopneumonia, colitis and gastritis. Jw@isal.
(2014) provided faeces examination of hospitalised
paediatric patients with respiratory diseases
(recurrent and chronic bronchitis, bronchial asthma
contact with TBC, active TBC, rhi-nopharyngitis,
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bronchitis, pneumonia, cystic fibrosis, fluidothera

pleuropneumonia. The total prevalence of
endoparasites of 19.85 %, out of which the
prevalence of helminth was 7.35 %A.(

lumbricoides, T. trichiura, Hymenolepispp.). In
contrast to our study the prevalence @
lumbricoideswas only 4.41%.

Hospitalized children live inside and out of
Roma settlements. Many of these settlements have
the same characteristics - polluted environment, lo
standard of personal and communal hygiene, lack of
sanitation, waste pits or landfills, and remainivgr
occupancy in a small area where residents share
their household with pets (Juri§ and Papajova, 012
Pipikova et al. (2017b) studied the occurrence of
parasitic infections among the children, dogs asd i
association with soil contamination in two villages
with different hygiene level standards. Infections
were present in both examined localities, but & th
village with higher living standard, a better perab
and communal hygiene level and better dogs care a
lower occurrence of parasitic germs in soil was
detected. High prevalence of protozoa and helminths
was observed not only within canine population but
also in children throughout the year in the village
with lower hygiene and socio-economic standard.
The soil samples collected near dwellings were
highly contaminated. Similarly Rudohradské al.
(2012) reported that the faecal pollution of the
environment represents for children patients a
significant health risk.

In our study, no children living out of Roma
settlements were found to be positive for the
presence of soil-transmitted helminths. The intacti
prevalence among children from the Roma
settlements was 21.03%. This difference was
significant at the level 0.001 (Table 2). In those
children, the most prevalent helminths wefe
lumbricoides Ascarid eggs were found in 13.92% of
the stool samples from children hospitalized in
KoSice County, 3.56% of samples from PreSov
County and 3.24% of samples from Banska Bystrica
County. T. trichiura eggs were observed less often
(2.26%). Our results corresponded with those of
Pipikovaet al. (2017a) which studied the occurrence
of intestinal helminth infections among the chilire
living two Eastern Slovakia Counties (KoSice and
PreSov). The overall infection prevalence was
16.90% and the most prevalent species Mssaris

lumbricoides (14.32%). This was followed by
Trichuris trichiura (3.76%), Hymenolepis nana
(0.94%) andHymenolepisdiminuta (0.23%). They
detected also large number oEnterobius
vermicularis eggs in the stool samples. Helminth
infections caused blnterobius vermicularifave a
cosmopolitan character and most often affect the
paediatric pre-school and school age population.
Dudlovaet al. (2018) determined the prevalence of
E. vermicularisin children in the Eastern Slovakia.
The analyzed set consisted of 218 girls and 172
boys, divided by age into three groups — aged fiom
months to 2 years, aged from 3 to 6 years, and aged
from 7 to 15 years. Investigation of perianal shotc
tapes of children for the presencekofvermicularis
eggs revealed the prevalenceEofvermiculariswas
3.59 %. Depending on the incidence @.
vermicularisinfection, they detected no statistically
significant difference. The prevalence OE.
vermicularisin boys was 4.07 %, and in girls 3.21
%. The highest prevalence & vermiculariswas
recorded in the group of children aged from 3 to 6
years (5.03 %).

In our hospitalized children the prevalence of
helminths was high. It can be due to the weakened
immune system because helminths often belong
among the opportune pathogens that attack the
organisms of patients with serious respiratory
disease (Shujet al, 2006). Kaluet al. (2013) and
Juris et al. (2014) reported that children suffering
from various respiratory diseases connected with
immunodeficient status are often positive to some
opportune helminth infections. Larval stages of
tissue helminthoses of the generscaris and
Toxocara after migration through the pulmonary
tissue within entero-hepato-pulmonary migration
can cause so-called eosinophilic pneumonitis. The
clinical picture of the acute phase is accompanied
with fever, asthmatic attacks of cough. In 30 % of
infected patients, there are pulmonary infiltrates,
slight hepatopathy, lymphadenopathy and urticaria.
In the blood picture there is leucocytosis,
eosinophilia ranges from 10 to 90 %; as well,
immunoglobulins above all, of the class IgE and 1gG
could be elevated (Bene$ al, 2009). According to
Kin¢ekova et al. (2008) we can state that the
increased levels of reference values of IgE, Eanly
CRP could also direct attention to the diagnostics
some species of tissue helminthoses (e.g.
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Ancylostoma, Necator, Strongyloigem pulmonary
tissue at their entero-hepato-pulmonary migration.
Several studies have dealt with the serum
concentration of IgE in the patients infected with
helminths or protozoa. The increased concentration
of IgE antibodies was found especially in the
patients with helminth infections (Perlmaen al,
1994). Occasionally, there are increased levels of
IgE also at some protozoal infections (giardiosis).
The levels of total serum IgE could be increased in
case of atopic diseases, tumorous diseases,
immunodeficient states, viral infections (JugiSal,
2014). Kennedy (2000) confirmed thah the value of
total IgE in the serum of children infected with
intestinalis and E. vermicularis was significantly
higher compared to the control group of healthy
children.

Dudlova et al (2016) monitored the stool

samples for the presence of pathogenic
endoparasites (e.gAscaris lumbricoides, Trichuris
trichiura, Enterobius  vermicularis, Giardia

intestinalig. Individual species of non-pathogenic
protozoa found in the human population examined
were also identified separately in co-infectionhwit
other species of protozo8lastocystis hominis with
Entamoeba colipr Endolimax nanpand coinfection
with helminths Ascaris lumbricoidesand Trichuris
trichiura). The protozoa of Entamoeba coli
Blastocystis hominisand Endolimax nanawere
observedmost frequently in combination with
helminthic infection of Ascaris lumbricoides
Endolimax nanawas in one case co-infection with
Giardia intestinalis

Table 1 Number of samples with the occurrence of soil-tnaitted helminths in hospitalized children

County Positive Total Prevalence (%)

KoSice 44 297 14.81

PreSov 11 160 6.88
Banska Bystrica 10 56 17.86

Table 2 Number of samples with the occurrence of soildmaitted helminths in hospitalized
children according to environment

Roma settlement Positive Total Prevalence (%)
Inside 65 309 21.03*
Out of settlement 0 204 0

* Significance at the level P<0.001

CONCLUSION

Based on our results we can conclude that the soil-

transmitted helminth infections still represent an
actual health threat, especially for children, dnds

eradication and public health programmes addressing
hygiene standards need to be implemented by local

governmental authorities
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ZDRAVOTNA STAROSTLIVOS T A EDUKACIA PACIENTOV SO ZLOMENINAMI
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ABSTRAKT

ABSTRACT

Uvod: Poranenia chrbtice tvoria priblizne 3% v3etkychzara (WHO). OS3etrovatiska
starostlivog a oSetrovafiska rehabilithcia ma vplyv na celkovy stav hosptalanych
pacientov po zlomeninach chrbtice, prispieva k zn@aiu nasledkov, k zabraneniu vzniku
trvalychtazkosti.

Ciel: Cielom bolo zisti: do akej miery k zlepSeniu zdravotného stavu etsjinformovanas
pacientov zo strany oSetrovBského personalu; do akej miery k zlepSeniu prispastny
zaujem pacienta o kkebny proces; do akej miery k zlepSeniu prispelatrogatd’ska
starostlivog

Material a metodika: Vyskum bol realizovany dotaznikovou metédou (amony dotaznik s
20 otazkmi). Do Studie bolo zapojenych 64 pacientderi absolvovali kip&i liecbu v
SLSK. a.s. Pig&ny od 25.10.2010 do 1.10.2012. Pre Statistickacsmanie vysledkov bol
pouzity Mann- Whitneyho U test a Spearmanov koefitrho.

Vysledky: Miera pogenia o vhodnych pohybovych aktivitach a cvikoch alabticu bola
vySSia u operovanych pacientov v porovnani s pauielie¢enymi konzervativnou metédou.
Miera zrozumiténosti poskytovanych informacii rovnak@im intenzivnejsia bola komplexna
oSetrovatéska starostlivag tym intenzivnejsia bola aktivna starostli¥@scienta o seb&im
intenzivnejSia bola poskytnuta komplexna oSetrdghte starostlivay tym lepSie bolo aj
subjektivne hodnotenie zdravotného stavu paciertomtenzivnejSia starostlivoso seba.
Zistili sme vyznamne vysSiu proporciu Zien, ktondedli, Ze neboli potené o vhodnych
pohybovych aktivitach.

Zaver: Vyskum potvrdil, Ze komplexna oSetrovigka starostlivas ma na zdravotny stav
pacientov vyznamny pozitivny efekt.

KPuéové slova: zlomeniny chrbtice, edukécia pacienta, oSetrdglte starostlivas
rehabilitacia, zdravotny stav.

Introduction: Spinal injuries represent approximately 3% ofigliries (WHO). Nursing care
and nursing rehabilitation affects the overall dtinod of hospitalized patients after spine
fractures, contributes to alleviating the consegaesnand preventing the occurrence of
permanent problems.

Objective: The aim of this study was to find out: the extemtwhich patient awareness by
nursing staff contributed to the improvement ofltieao what extent the patient's self-interest
in the treatment process has contributed to thedugment; to what extent nursing care has
contributed to the improvement
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Material and methods: The research was carried out by a questionnaithadganonymous
questionnaire with 20 questions). The study invdl6d patients who received spa treatment
in SLSK. SpA Piefany from 25.10.2010 to 1.10.2012. The Mann-Whithkyest and the
Spearman coefficient rho were used for statispicatessing of the results.

Results: The level of education on appropriate physicaivdiEs and exercises on the spine
was higher in the operated patients compared top#ients treated with the conservative
method. The level of clarity of the information pided was the same. When more intensive
the complex nursing care was provided, then maenge the patient's active care was found.
When more intensive comprehensive nursing care pwagided, then better the subjective
health assessment of patients and the more inters#lf-care was found. We found a
significantly higher proportion of women who statédt they had not been advised about
appropriate physical activities.

Conclusion: Out research confirmed that comprehensive nursiage has a significant
positive effect on patients' health.

Keywords: spine fractures, patient education, nursing aatebilitation, health condition.

UvoD pridruzuju aj poranenia kéatin. Chrbtica moze Ity
poranena priamym nasilim padotazkého predmetu

S&asny svet je plny vydobytkov, s ktorymi zijemea tito oblad Tu sa zvéSa vyskytnu zlomeniny
a pokrok nas Zenie rychle vpred. Ale v tomttiiovych vybeZzkov a oblikov. Niekedy sa k tomu
.pozitive" je skrytd aj jeho tienista stranka. TigA mOZe pridruzi aj poranenie tela stavca spdsobené
preto, Ze takmer kazdy Uraz je vysledkdodského flekénym mechanizmom. Hyperexi@ré poranenia sa
konania a jeho nepozornosti. SU toi@mejSie Urazy, vyskytuju len zriedka.
nevynimajuc ztoho ani Urazy chrbtice. Takéto Principy ligby zlomenin chrbtice vypracoval uz
chvirkové zavahania mozu ma Zivotec&loveka neraz Hippokrates. Tahom cez kladkovy mechanizmus
privysoku cenu. distrahoval miesto  zlomeniny, pacienti  boli

Driekova chrbtica je po knej chrbtici druhym pravdepodobne dlhodobo pripdtani na 16Zko. Zaklady
najpohyblivejSim Usekom chrbtice. Na driekové stavenodernej, tzvfunkenej liecby, poloZil Magnus v roku
pbésobi zn&na vaha hornefasti tela, ktorej tlak sa1929. Tieto odmietali akyRwek pokus o repoziciu
znasobuje v predklone. Vytvara prechod medzi m&goacientov ponechéavali 6 tyxl na 16zku. Neskor
pohyblivou a relativne pevnou hrudnou chrbticoo. [xakladaté svetovej traumatoldégie Lorenz Bohler
prechodnej oblasti Thll - L2 sa prendSaju sitpzpracovalaktivnu konzervativnu lidou. Zakladom
pbsobiace na hornd polovicu tela. Preto j@astejSim jeho Wwenia je predpoklad, Zze u zlomenin chrbtice
miestom poraneni chrbtice. Driekova chrbtica, ktopatia rovnaké zékonitosti ako u ostatnych zlomgenin
kaudalne prechadza do najmenej pohyblivého Usedlu repozicia, imobilizacia a rehabilitdcia. V¢a8nej
chrbtice sakralnej synostézy, svojou lordézodobe sa v désledku technického rozvoja ako aj
vyrovnava prirodzeny uhol anteverzie panvy. Pevnoshirurgickych technik dostdva do popredia opeéa
neporuSenej medzi-stavcove] pléky driekovej rieSenie zlomenin (Kolejak, 2014iRehabilitacia s jej
chrbtice je vaéSia nez pevnds skeletu. NavySe je jednotlivymi  prisluSnymi  pohybovymi  prvkami,
driekova chrbtica istena mohutnym vazivovym spojeni s oSetrovdigkou starostliva®u, ukuje
aparatom a korzetom chrbtovych svalov. koneiny efekt ligby (Qaseen et al., 2017).

Pre poSkodenie driekovych stavcov je &@ipe Rehabilitacia s jej jednotlivymi stidpmi a
nutnd véka sila. Pri padoch z vySky na dolnérislusnymi  pohybovymi  prvkami  spolu s
koncatiny posobi na driekovu chrbticu vaha celéhaSetrovatiskou starostliva®u ukuje kon€ny efekt
tela. KelZze trup v@Sinou pri tom prechadza ddiec¢by. Sestra dokdze motivatia podpor pacienta k
predklonu, tieto poranenia su flaiého charakteru. aktivnym pohybom v rdmci dennych samoobsluznych
Rovnako je to aj pri dopravnych nehodach, kde &mnosti, ale aj v dychovej a cievnej gymnastike a
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privie ho k samostatnym pohybovym aktivitdAm w rokoch 2010 — 2012, po zlomenine chrbtice bez
prevencii svalovej atrofie a imobilizaého syndrému. neurologickych lézii.

OSetrovanie predstavuje komplex schopnosti k Vyskumny subor tvorilo 29 muZzov a 35 Zien vo

vykonavaniu oSetrovatekych cinnosti. Sestra jeveku od 19 do 80 rokov. Najviac muzov sa
schopna diagnostikova planovd, reali-zovd a vyskytovalo vo vekovej skupine od 41 do 50 rok8v (

vyhodnocové tieto c¢innosti na zaklade potriebmuzov, 27,6 %). U Zien bola situacia posunuta do
pacienta s deficitom starostlivosti o sebatafz sestry nizSich vekovych skupin. Najviac respondentiek sa
k pacientovi je vyznamny, nakko s nim travi vea vyskytlo vo vekovej skupine od 51 do 60 rokov (10
¢asu vpriamom kontakte. Je to osobitny druhien, 28,6 %).

medzl'udského veahu. Pre zber déat bola zvolena dotaznikova metdda.
Dotaznik vlastnej konStrukcie obsahoval 20
CIELE VYSKUMU polytomickych otazok. €ag’ respondentov v Studii

bola dobrovéina. Zber Uudajov bol anonymny
Cielom prace bolo zistivplyv vybranych aspektov a reSpektoval platné etické a legislativne poZikgav
zdravotnickej (oSetrovatskej) starostlivosti na o ochrane osobnych udajov v SR.
celkovy stav pacientov. Zamerali sme sa na to,kdp a Na Statistické spracovanie dat sme vyuzili metody
miery sa na zlepSeni zdravotného stavu a upevndeskriptivnej  Statistiky  (aritmetické  priemery,
zdravia podita informovano$ pacientov zo strany smerodajne odchylky a petnosti). Pre Statistické
oSetrovatiského persondlu, proces zaujmu pacierzabezp&enie bol pouzity Mann-Whitneyho U Test
o lietebny proces ajeho aktivna Uloha - sebaoptéZaakova et al., 2003).
v procese dosiahnuti najlepSej starostlivosti o svoje  Pre  hodnotenie  komplexnej oSetroVates]
zdravie a dosiahnutie zdravého  Zivotného  Stylstarostlivog sme Statisticky hodnotili pomocou zvolili
informovanog, sebaopatera na stav pacienta. P$@earmanov koeficient rho. Ne-parametricky test bol
dosiahnutie hlavného di@ sme si vyt§ili tri ciastkové zvoleny z dévodu ordinalneho charakteru ziskanych
ciele. dat.
Prvym &iastkovym ci€om vyskumu bolo zistenie
Uspesnosti poskytovania informécii pacientom. Ziste VYSLEDKY
vplyvu Grovne informacii, ktoré suU pacientom
poskytované oSetrovdgkym persondlom a do akej Pomer pacientov, ktori absolvovali konzervativnu
miery ich akceptuju a reSpektu;ja. a chirurgicku je uvedeny v Tatke 1. Konzervativnu
Druhy ¢iastkovy ci¢ sa zameral na  pristupterapiu absolvovalo 74,4 % pacientov (65,5 % muzov)
pacienta k terapii a nadvazoval na p¥gstkovy ci¢. a chirurgickd terapiu absolvovalo 26,6 % pacientov
ISlo nAm o zistenie, do akej miery sa na zlepSov4R#,5 % muzov) (p < 0,05).
a upeviovani zdravia podi@ proces zaujmu pacienta
s jeho aktivnou Ulohou (sebaopatera, rehabilitheia Tabulka 1: Rozdelenie respondentov gadpohlavia
Geasti oSetrovallského persondlu) pri zlepSena zvoleného terapeutického postupu
zdravotného stavu. Table 1: Distribution of respondents according to sex
Treti siastkovy cié si kladol za zamer &it Grovei and selected therapeutic approach
kvality zdravia naSich pacientov, analyzévg !erapeuticky .. y
L . , . postup Muzi Zeny Spolu
subjektivne hodnotenie zdravotného stavu pacierkonzervativna
Zistit, ako sa zmenil zdravotny stav pacienta, do al terapia 19 (65,5%)| 28 (80%) | 47 (73,4%)
miery k zlepSeniu prispela o3etrovistied starostlivas | Chirurgicka
Pozornog sme venovali aj hodnoteniu rozdielot!rapia 10 (34,5%) 7(20%) | 17 (26,6%)
vzhradom k pohlaviu pacientov.

Miera spokojnosti pacientov s informaciami
o liecebnych postupoch poskytovanych zo strany
oSetrovatiského personalu a zrozunites’

Do vyskumu bol zahruty stbor 64 pacientov!nformacu o ligbe su uvedené v Tatkach 2 a 3.

ktori absolvovali kapgnu liecbu v SLK a.s. Pig&ny

MATERIAL A METODIKA
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TabuPka 2 Hodnotenie spokojnosti pacientovTabulka 5 Pouwenie oSetrovatskym perso-nalom
s poskytovanim informacii o kebnych postupoch zo o vhodnych pohybovych aktivitach a vhodnych
strany oSetrovatského personalu cvikoch vzitadom k zdravotnému stavu pacienta
Table 2: Assessment of patient satisfaction with th  Table 5 Instructing nursing staff about appropriate
provision of information on treatment procedures by physical activities and appropriate exercises liatien

nursing staff to the patient's health

Miera spokojnosti Muzi Zeny Spolu Odpoved’ MuZi | Zeny Spolu
Ano 20 19 | 39 (61%) - -
Dostat@ne uspokojivé 5 5 10 (15%) ,?\no 4 6 10 (15,6%)
Uspokojivé 3 7 10 (16%) Ciastatne &no 4 4 8 (12,5%)
Neuspokojivé 1 4 S (8%) Neviem 18 18 | 36 (56,25%)
Nepytal(a) som sa 0 0 0 o
Spolu 59 35 64 Nedostaténe 2 2 4 (6,25%)

Nie 1 5 6 (9,4%)
Hodnotenie miery paienia personalom o potrebe | Spolu 29 35 64

cvicenia, vhodnych cvikoch na chrbticu, vhodnych
pohybovych aktivitach a vedomostiach pacientov gabulka 6 Vyhodnotenie odpovedi na otazku 19.
Skole chrbta je uvedené v Tdkéch 4, 5 a 6. »Hovori Vam nigo vyraz Skola chrbta?”

Aktivna sebaopatera - starostlivgsacienta o seba Table 6 Evaluation of the answers to question no. 19.
samého, priemernt {iku rehabilitacie pias Does the word back school mean anything to you?"

hospitalizacie v nemocttiom zariadeni s oSetrovéite Odpoved Muzi | Zeny Spolu
skym persondlom alebo bez neho demie |Ano 3 4 7 (10,9%)
v domacom prostredi su uvedené v Tikadgh 7 - 13. Posul(a) som o tom 4 4 8 (12,5%)
Chcem o tom nigo vedi@’ 5 18 | 23 (35,9%)
Taburka 3 Hodnotenie zrozumitmosti infor-macii | nje 17 9 | 26 (40,6%)
poskytovanych pacientom v priebehuchg zo strany Spolu 29 35 64

oSetrujuceho personalu?*
Table 3 Evaluation of the clarity of information

¢ . ) | Taburka 7 Zapamatanie si informacii podanych
rovided to patients during treatment by nursirdfat

= acientom péas ligb
Odpoved’ MuZi | Zeny | Spolu P b .y . . . .
Rozumel/a som 20 25 45 (70,3%) Table 7 Remembering information given to patients
Va&SSinou ano 6 6 12 (18,75%) during treatment
Obcas 3 L 4 (6,25%) Odpoved’ Muzi Zeny Spolu
Nerozumel/a 0 3 3 (4,7%) - .
Nepytal(a) somsa |0 0 0 Ano 25 23 48 (75%)
Spolu 64 64 64 Mozno 0 7 7 (10,9%)
Ciastatne 3 3 6 (9,4%)
Neviem 1 3 3 (4,7%)
Taburka 4 Pouwenie oSetrovatskym personalom | njie . . 0
0 potrebe cvienia a vhodnych cvikoch pre chrbticu? Spolu 29 35 64
Table 4 Instructing by nursing staff about the need for
exercise and appropriate spine exercises? ” Tabulka 8 Vedomosti pacientov, ktory chrbtovy
Odpoved’ Muzi | Zeny Spolu stavec mali zlomeny?
Ano 6 6 12 (18,8%) Table 8 Patient's knowledge of which vertebral
Ciastaine ano 13 19 32 (50%) vertebrae had broken? _ ]
Neviem 3 3 6 (9,4%) Odpoved’ Muzi Zeny Spolu
: A 24 29 53 (82,8%
Nedostatone 3 7 10 (15,6%) no (82,8%)
Nie 4 0 4 (6,3%) Nie som si isty/a 3 4 7 (10,9%)
,970
Spolu 29 35 64 Nie neviem 2 2 4 (6,25%)
Spolu 29 35 64
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TabulPka 9 Cvi¢enie dolnymi konatinami pdas
pobytu v nemocnici ako prevencia vzniku trombézy?liecbu po prepusteni do domaceho prostredia?
Table 9 Exercise with lower limbs during hospital
stay to prevent thrombosis? ”

Odpoved Muzi Zeny Spolu
Ano 25 31 56 (87,5%)
Casto 2 2 4 (6,3%)
Ohcas 1 1 2 (3,1%)
Malokedy 1 1 2 (3,1%)
Nie - - 0
Spolu 29 35 64

Tabulka 10 Priemerna itka dennej rehabilitacie
s oSetrovatiskym personalom @as hospitalizacie v

nemocnénom zariadeni
Table 10Average length of daily rehabilitation with
nursing staff during hospitalization in hospital

Odpoved’ MuZi | Zeny Spolu

10 mindt 8 4 12 (18,75%)
15 mindt 17 21 38 (59,4%)
20 minGt 11 (17,2%)
30 minat 0

Viac 3 (4,7%)
Spolu 29 35 64

Tabulka 11 Priemerna i¥ka rehabiliticie peas

hospitalizacie
sam/sama

Table 11 The average length of rehabilitation during

VvV nemoc¥nom

zariadeni

hospitalization in a hospital per day alone

Odpoved’ MuZi | Zeny Spolu
Nerehabilitoval(a) son] 17 23 40 (62, 5%)
Pol hodinu 6 14 (21,9%)
1 hodinu 6 (9,4%)
2 hodiny 1 (1,6%)
Viac 3 (4,7%)
Spolu 29 35 64

136

Tabulka 12

denne

Table 12Length of rehabilitation for outpatient
treatment after being released to the home

environment?

Dizka rehabiliticie na ambulantnt

Odpoved Muzi | Zeny Spolu
Nerehabilitoval(a)
som 7 11 18 (28,1%)
1 mesiac 19 21 40 (62,5%)
2 mesiace 3 (4,7%)
3 mesiace 0
Dihsie 2 1 3 (4,7%)
Spolu 29 35 64

TabuPka 13 Cvicenie aj po ukogeni lietby, v
domacom prostredi

Table 13 Exercise even after treatment, at home

Odpoved’ Muzi Zeny Spolu
Intenzivne 0 1(2%)
Denne 3 4 (6 %)
Pravidelne 11 18 (28 %)
Obgas 11 10 21 (33 %)
Nie necvEim 9 11 20 (31 %)
Spolu 29 35 64

Subjektivne  hodnotenie  zdravotného

stavu

pacientmi samotnymi je uvedené v Tékach 14 - 16.

TabuPka 14 Poctovanie bolesti v oblasti chrbtice pri

stiasnej pracovnej aktivite.
Table 14 Feeling pain in the spine while working.

Odpoved’ Muzi Zeny Spolu
Nie 15 10 25 (39%)
Mierne 10 5 15 (23,4%)
Stredné 3 18 21 (32,8%)
Silné 3 (4,7%)
Velmi silné 0
Spolu 29 35 64
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Taburka 15 Hodnotenie zdravotného stavu po Uraze Muzi Zeny
chrbtice v siasnosti Subkategoria (n=29) | (n=39)
Table 15Assessment of health status following spinat n (%) n (%)
e 9 SPING™"p 5skytnuté
injuries i ACi
J _ Jriormacie ano | 20(69.0) 19 (54,3
Odpoved’ MuZi Zeny Spolu ecebny:
; - postupoch
Vyborny 2 5 7 (10,9%) Porozumenie
Uspokojivy 14 8 22 (34,4%) informaciam ano 26 (89,7)] 31 (88,6
Dobry 9 15 24 (37.5%) F:/orzérfnk?sr:)upl:itr)gbe
Nie dobry 4 5 9 (14,1%) cvicenia a cvikoch ano 19(65,5) 25(714
velmi z1y 0 0 0 Pouenie ano | 8(276)| 10(286
Spolu 29 35 64 F‘)’o‘;‘y‘k’)or\‘%’,/‘éh
akivitach nie 3(10,3) | 7 (20,0)
Patulfa sorm ano 7(41)| 8(22,9)
" - . . .
Tablljl kq 16 Yplw .osetrovatﬁslfej st?\rosthvostl n,a o &kole chrbia Hie 17 (58,6) 9 (25.7)
odburanie obav pacienta z trvalych nasledkov pedira _ _
Table 16 The impact of nursing care on alleviating the '”fo”lri‘:‘?t')i pdas pa”;iatam 25(86.2)| 53 (65,7)
. . L ¢
patient's fears of lasting consequences afterjaryin ihrbtovy stavsc, Viem 24 (82.8)| 29 (82.9
p i 7 tory som mal/a
(?dpoved Muzi Zeny Spolu ;llomeny neviem 5(17.2) 6 (17.1)
Ano 14 21 35 (55 %) = —
— Cvicenie dolnymi
Ciastane 8 7 15 (23 %) koncatinami v ano 27 (93,1)] 33 (94,3
Mozno 9 (14 %) nemocnici
. Priemerny denny 25 (86,2)
Neviem 2 1 3 (5 %) <as rehabilitacie | 1015 \ 25 (71,4)
Nie 2 (3%) (min.) s
. 20 3(10,3 8 (22,
Spolu 29 35 64 personalom (103) | 829
Priemerny denny
¢as rehabilitacie 0 17(586)| 23(657
. ) . (min.) bez 10 (28,6
Analyzou intersexuélnych  rozdielov  vin- personalu 30-60 1(34) (28.6)
formovanosti a spokojnosti pacientov s rehaldititau Priemernyas 0 7 (24.1) 11 (31,4)
lie¢bou a subjektivnym hodnotenim zdravotného sta Jlﬁehab”'éa‘f'e Em‘?s- ’
sme v niektorych subkategdriach zistili disproporci v arnegbin nel 1-2 20 (69,0)| 23 (65,7
medzi Zenami amuZmi vrdznej Statistickg] Cvicenie denne 1(3,4) 3 (8,6)
vyznamnosti. v domacom pravidelne| 7 (24,1)| 11 (31,4
prostredi ohcas 11 (37,9)] 10 (28,6
nie 15 (51,7)| 10(28,6)
Bolesti chrbtice pri|  migme | 10 349)| 5 (143
praci _
St(edne 4(13.8) 20 £§7,1)
silne
vyborne 2(6,9) | 5149
o ) _ Subjektivne | uspokojive| 14 83| g 229
TabuPka 17 Analyza intersexualnych rozdielov V| znodnotenie zdrav
informovanosti a spokojnosti pacientov $ stavu po Uraze dobré 9 (31,0 15 (42.9)
rehabilit&nou liecbou a subjektivnym hodnotenim nedobré | 4 (13,8)] 5 (143
zdravotného stavu_ (n—64)_ _ _ Vplyv oge. 4no 14 (48,3) 21 (60,0)
Table 17 Analysis of intersexual differences in giar0stiivosti na
: : : . . Ciastane 8 (27,6) 7 (20,0)
awareness and satisfaction of patients with obavy z trvalych 2(13.9)
rehabilitation ~ treatment and  subjective  health nasledkov nie ! 1(29)
assessment (n = 64) "p<0,05: p<0,01;" p<0,001
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Napr. zistili sme vyznamne vySSiu proporciu zienproduktivitu. Predkladané stanovisko je pragmatické
ktoré uviedli, Zze neboli p@ené o vhodnych Ponuka dobry priklad pfinnych suvislosti pre
pohybovych aktivitach (20,0 % vs. 10,3 %; p < 0,05pochopenie a akceptovanie zodpovednosti za vlastné
napriek tomu, Ze Zeny sa ¢&ehiu vdomacom zdravie a progresiu stavu. Zdravotna vychova pégien

prostredi venovali viac ako muzi (Tdtka 17). edukuje v zaujme starostlivosti o zdravie, zdrayotn
persondl sa priamo pod&e na tvorbe pocitu
DISKUSIA zodpovednosti u pacienta a nasledne ho motivuje

k reSpektovaniu terapeutickych pokynov. Personal by

Prvym giastkovym ci&om vyskumu bolo zistenie preto mal poskytowa adekvatnu psychickd oporu
UspeSnosti  odovzdavania informacii medza citivo vnima potreby pacienta. V liebno-
oSetrovatBskym personalom a pacientami. Zistenigoreventivnom procese sa uprediaf@ rovnocenny
vplyvu drovne Urovne informacii, ktoré su pacientonvztah zaloZzeny na kooperacii. Ten predpoklada
poskytované oSetrovd®kym personalom a do akejaktivny pristup pacienta ajeho zaujem o zlepSenie
miery ich akceptuji. Vychadzali sme z predpokladwlastného zdravotného stavu. Inicidlnu fazu procesu
Ze upacientov po openej liecbe je angazovania pacienta do terapie vidime v ethiga
miera poskytovania  zrozumit@osti informacii praci persondlu. Vtomto smere sme na zaklade
o liecbe v porovnani s pacientmi po konzervativneyyskumu zaznamenali prijdted Urove.
liecbe rovnakd. Tento predpoklad sme overovali Vyznam rehabilitanych ¢innosti v nemociinom
Mann-Whitneyho U testom — neparametrickym testormariadeni po Grazoch chrbtice je nepopidrate Ma
pre zigovanie rozdielov medzi dvomi nezavislymizasadny vplyv na progresiu zdravotného stavu
vybermi (neparametricky test bol zvoleny z dévodypacienta, jeho edukaciu, aby bol schopnyéenia
ordinalneho charakteru déat). N&S predpoklad sakonava samostatne. Rehabilitacia musicaa uz
potvrdil. Medzi skupinami pacientov po opémaj vakdtnom Stadiu apoktava® tiez pdas
a konzervativnej lighe nebol zisteny Statisticky nemocnénej starostlivosti. Po  prepusteni zo
vyznamny rozdiel v miere poskytovania zrozuriite zdravotnickeho zariadenia sa realizuje
nosti informacii o liébe (Sig. > 0,05). Miera péania v rehabilit@#nych zariadeniach.Cas, ktory stravil
personadlom o vhodnych cvikoch na chrbticurehabilitaciou pacient samostatne, si ¢g®
vhodnych pohybovych aktivitAich a vedomostiacthospitalizacie pacient manazoval sam. Bolo na jeho
pacientov o Skole chrbta bola u operovanych vySSidastnom uvazeni, K&o ¢asu bude venovacviceniu
ako u konzervativne rieSenych pacientov. aci bude reSpektovaodpor@ania personalu. Ziskané

Vyskum nam poskytol konkrétnejSi fd@d na informécie  preukazali, ze V8ina, 62,5%
miesta, kde komunikacia zlyhava. ldedlny stav @, k respondentov pgas pobytu v nemocnici sami
kazdy pacient vie dévod a vyznam zvolenej tergpje, nerehabilituju, 22 % pacientov sa rehabilitacii jenu
¢asovy harmonogram. Odchéadzajici pacient by malol hodinu, asi 10 % pacientov sad@aiu venuje viac
disponova vedomosgami, ktoré zartia akceptovanie ako hodinu. Dévodov, pte pacienti poas
dblezitosti pokréovania v terapii a do buddcna hohospitalizacie cwienia vynechavaju, je viacero.
zbavia chronickychtazkosti (Mikwakova, Kociova, NajmarkantnejSim ddévodom je bofes strach

IStéiova, 2008). z poSkodenia, nevedombs spravneho cvenia,
Pri druhom¢iastkovom cieli nam islo o zistenie, pohodInos, at’.
do akej miery sa na zlepSovani a ugmsani zdravia Je predpoklad, Ze ak pacient nenadobudne zvyk

podida proces zaujmu pacienta sjeho aktivnoavicenia pd&as hospitalizacie, po prepusteni do
Glohou pri zlepSeni zdravotného stavu. Druhymbulantnej lieby bude tato stranku terapie
Ciastkovy cid priamo nadvéazoval na prvy. Rozoberalzanedbav eSte viac. Proces rekonvalescencie po
pristup pacienta k terapii. K zbddneniu Uraze torakolumbdlnej chrbtice je dlhodoby
zodpovednosti pacienta za stav vlastného zdravotnéa vyzaduje  davku  trpezlivosti  na  vSetkych
stavu je v stasnosticoraz viac diskutovanou témou. z&astnenych stranach. Je vSak alarmujice, Ze viac
Prolongovana zdravotna starostlivge nakladna pre ako tretina pacientov po prepusteni nerehabilituje
zdravotnictvo a aj samotného jednotlivca, ktorywdbec. Po prepusteni do domacej opatery by v iégaln
nasledkom choroby ma znizeni ekonomick&ituacii mal pacient odchadzarybaveny kvalitnym
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suborom informacii a pokynov & najefektivnejSie informovani o naslednej starostlivosti o zdravastey
db& o svoj zmeneny zdravotny stav. Z vysledkov j@o Uraze.
zrejmé, Ze majoritn&as’ pacientov, az 45% sa  Hodnota tykajlica sa informovanosti pacientov
cvieniu a pohybovym aktivithm nevenuje¢o o spravnom c¥eni je nizka, 18,75 %. Takmer 15 %
povaZzujeme za negativny fakt aza rizikovy faktopacientov udalo nulovd Uroke poskytnutia
skorSieho nastupu limitacie &innostiach. Az 40 % informacii. OSetrovatsky personal by mal pripravi
pacientov uvadza nepravidelné &mie, ¢o pacienta na Zivot po prepusteni z nemocnice, kedy
nepovazujeme za dostaéi®. Denne a pravidelne dostane manazment starostlivosti o svoje zdravie do
doma cwi len 14 % pacientov. Aktivna ¢ag vlastnych rak. Tyka sa to vo Flkej miere informacii o
pacienta na koordinovani tiey je v sw@asnosti moznostiach fyzickych aktivit v obdobi po Uraze. Ak
nevyhnutnd. Znalas principov aktivnej spolwiasti pacientom nie si poskytnuté relevantné informacie
pacienta na terapii a vyznam jeho obozn&dmenia zonie je im zd6razneny vyznam pohybu pre udrzanie
zakonitogami Urazu a ligby je vdneSnej dobe azlepSovanie funkcie pohybového aparatu, méze sa
pomerne rozSiren4 ale aplikdcia v praxi nie jeta’, Ze pacient sa sprava fadvlastného uvazenia.
dostat@ne rozvinuta. Zvysledkov vidime, Ze 56 % respondentov
Nas predpoklad sa potvrdil’im je intenzivnejsia nedisponovalo informéciou o vhodnych pohybovych
komplexna oSetrovafeka starostlivay tym je aktivitach, ktoré su prispésobené ich zdravotnému
intenzivnejSia aktivha starostlivbacienta o seba. stavu.
Statistické hodnotenie poukazovalo na stredne silny Treti ciastkovy cié¢ v nasej Studii bastanoveny so
vztah r = 0,372, na hladine vyznamnosti sig.< 0,0%amerom ufit Uroveil kvality zdravia naSich
tzn., Ze v¥ah je Statisticky vyznamny. pacientov a mieru limitacie, aka sa prisudzuje
Cim je lepSia komplexna starostlitpstym je nasledkom Grazu. Pacientom sme v dotazniku poloZili
lepSie subjektivne hodnotenie zdravotného stavaptazku, ako sami hodnotia ich zdravotny stav.
pacientom Najvyssie percento (37,5 %) respondentov sa rozhodlo
NaSe predpoklady vychadzali z vSeobecne pre odpoved kvalita zdravotného stavu na Urovni
prijimaného a uznavaneho poznatku, Ze ak paciemobry”. 34 % malo poth ich nézoru uspokojiva
dostaténe porozumie lisebno-preventivnemu kvalitu, 14 % sinou nebolo spokojnych. Ideéalny stav
procesu, vyznamne to prispeje ku compliancaivadza len 11 % pacientov. Odpovede su vikeje
Poziadavky sU kladené na komuriké& schopnosti miere skreslené suvisiacimi faktormi, ktoré sice
personalu. VyZaduje sa disponovanie komuiikani  priamo zdravie neovplyuja, ale vo vékej ¢asti ho
zriknoami ako pouzivanie adekvatnych nastrojowleterminuju.
a foriem verbalnej a neverbalnej komunikacie, viéodn  Prevazna wBina respondentov (39 %)
nastavenie Urovne komunikécie fadkognitivnej nepociovala bolesti,éo mozno pripisa k efektom
schopnosti pacienta. terapie. Viac ako polovica pacientov udavala bolest
Pri analyze kvality informovanosti nas zaujima ajniernej az strednej intenzity. Na ich eliminaciu by
zrozumiténog’ podavanych informacii pre pacienta.bolo potrebné zidtiich etiologiu a spravne indikova
Ako sme sa dozvedeli, 70,3% pacientov povazovalpostupy eliminacie bolesti (Rlleova, Ondreikova,
podavané informacie za zrozuniité, pre priblizne 2019). Silné bolesti malo priblizne 5 % opytanych
10% pacientov boli informacie nepochopité avd'mi silné bolesti neopisoval ani jeden pacient.
a neporozumené. Buchybala pozitivna motivacia na Pod’a nadSho nézoru, kauzalna gmé tohoto stavu
strane pacienta alebo pacient zo strany persondkvie v nedostaténej informovanosti a edukacii
nezaznamenal moznbs ziskania dodatmych pacienta, k nutnosti pohybovej aktivity v zmysl@ik
vysvetleni. chrbta, ateda minimalizacii neziaducich obtiazi po
Pozorno§ by mala by zamerand na zlomeninach chrbtice. Z vysledkov nasho vyskumu
informovanos$ pacientov o fyzickej aktivite, ktord je vyplyva, Zze na zlepSovanie zdravotného stavu ma
potrebnd pre rehabilitAciu a udrZiavanie spravneyvicenie doma vyrazny efekt. VSeobecne je zname, ze
funkcie pohybového aparatu. Ako sme videli ngohybovymi  aktivitami sa daju  ovplyuhi
vysledkoch, pacienti sa sice citilitbgboznameni, ale vertebrogénnéazkosti.
klesla hodnota pacientov, ktori boli dostate
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Vznik Urazov nemoZno zo Zzivota vifl Je nevyHadal sam, jeho pohybové aktivity prospesné
potrebné  vSak zodpovedne rozhodid o jeho stavu boli na nedostétej Grovni. Z vyskumu
najvhodnejSom spdsobe rieSenia. Tak ako je dbleziweislo, Zze zrozumittnog’ podavanych informacii pre
rozhodnutie o ligebnom postupe u pacientov sopacienta je tesne v nadpoldnej vasine. Mnohokrat
zlomeninami chrbtice, tak ibacasnad a komplexna nedostatokéasu spdsobi neuplné informécie dkea
liecba prinesie skorSiu rekonvalescenciu pacienta aSetrujici personal uspokoji s faktom, Ze bola
dosiahnutie lepSieho lkebného vysledku (K6S, pacientovi sprava komunikovana, bezrladu na
Wendscheet al, 2012). Ak chceme u pacientalspeSnasprenosu informacii.
dosiahnti maximalnu moznu Udrowve efektivity Na zéklade vsledkov ziskanych v ramci druhého
terapie, jednou z hlavnych podmienok Uspechu jédastkového cita sme dospeli k zaveru, Zeclgina
spolupraca pacienta ¢{as ligby (Baidrova, respondentov gias pobytu v nemochici samostatne
Petrikova-Rosinova et al, 2016). Ak pacient nerehabilituje. Je vSak alarmujice, Ze az tretina
dostat@ne porozumie lisebno-preventivnému pacientov po prepusteni nerehabilituje vébec. Z
procesu, vyznamne to prispeje kjeho complianceysledkov je zrejmé, Ze Vk4 cas’ pacientov sa
Spokojno$ pacientov s poskytovanymi informaciamicvi¢eniu a pohybovym aktivitim nevenuje¢o
bola vyznamna avSak informovamiospacientov povazujeme za negativny fakt a za rizikovy faktor
o spravnom c¥ieni nedosiahla ideédlny stupeAk skorSieho néstupu limitacie &nnostiach. Denne a
pacientom nie sU poskytnuté relevantné informécie @avidelne doma cvilo len 14 % pacientov.
nie je im dostattne zd6razneny vyznam pohybu pre Na z&klade vysledkov ziskanych v ramci tretieho
udrzanie a zlepSenie funkcie pohybového aparattiastkového cita mbézeme konStatova Ze kvalita
mbze sa st Ze sa pacient sprava pgadvlastného zdravia posudzovana subjektivne pacientmi bola
uvaZzenia ¢o vedakrat znamend obmedzovanieznizena, pacienti udavali bolesti a obmedzenia. Vo
pohybovych aktivit. Nedostatny pohybovy rezim, véagSine pripadov sa jednalo o balgktora je spravne
jednostranné zazenie svalstva najma dlhodobymizvolenou terapiou odstranftgd. Pacienti po
strnulymi  pohybmi, v ktorych nedostavaju svalov&lomenine chrbtice mdzu dosiahhuaj rovnakd,
skupiny potrebné pohybové podnety k udrzaniu svoj@ripadne vysSiu kvalitu zdravia ako intaktny jedine
¢innosti, zdatnosti a vykonnosti, atiez nadmernde teda otdzne, kde su kritické body, ktoré spggobu
zaazovanie svalstva pri dvihani a noseni, vznika tzenizovanie kvality pocitu zdravia.
svalova nerovnovaha (Guth, 2006). V analyze intersexualnych rozdielov %

Vyznam rehabilitdnych ¢innosti po drazoch informovanosti a spokojnosti pacientov S
chrbtice je nepopierdipy. OSetrovatisky personal rehabilit&nou lietbou a subjektivnym hodnotenim
ma priamu mozna’s ovplyvnit spravanie pacienta zdravotného stavu sme zistili pritomnd disproporciu
potas hospitalizacie, nepriamo aj jeho spravanie pordznej Statistickej vyznamnosti.
prepusteni do ambulantnej d®y (FarkaSovéet al Zdravotna starostlive’sje v dnesSnej dobeéoraz
2005). Prinosom by boli podujatia pre zdravotnyiac individualizovana a zamerana néoveka.
personal s tematikou o dodrziavani Skoly chrbtaako Subjektivne hodnotenie kvality zdravia méa vysoky
dalSich rehabilittnych ~ technik v prevencii informasny potenciél, lebo len v pripade pocitu
vertebrogénnyctrazkosti. RozSirenie informovanostizdravia je mozné naplno vyuzivapotencidl a
by prispelo k lepSiemu prenosu informécii, a tynkaj fungova® v nezmenenom reZime. Pre pacienta je

edukacii pacientov (Mat&ova, 2006). najcennejSou hodnotou terapie jgjinbk, ktory na
sebe pozoruje. V pripade zaznamenania pozitivneho

ZAVER efektu terapie je predpoklad vy$Sej miery spolupréc
dovery.

Na zéklade vysledkov ziskanych v ramci prvého VSeobecne je zndme, Ze pohybovymi aktivitami sa
Ciastkového cita sme dospeli kzaveru, Zedaju ovplyvni’ vertebrogénne tazkosti. Potha
nadpolovéna v&Sina respondentov nedisponovalavysledkov vyskumu, kauzalna pida tohto stavu
informaciou o vhodnych pohybovych aktivitach, ktorékvie v nedostattnej informovanosti a edukéacii
by boli prispdsobené ich stavu. Je teda mozngacienta, k nutnosti pohybovej aktivity v zmysl®§k
predpokladg, Ze ak si informacie pacient aktivne
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chrbta, a teda minimalizacii neZiaducit@zkosti po 4.
zlomeninach chrbtice.

Vzhladom na ziskané informéacie, mobZeme
deklarova platnos naSich tvrdeni. 5.
Zaklad UspeSnej leebnej stratégie zlomenin

chrbtice je vlastna aktivita pacienta ako ¢asfl
komplexu celkovej  Zivotospravy.  Vytvorenie 6.
optimalneho ergonomického prostredia, optimalny
Zivotny Styl, optimalna aktivita a z toho rezultcgiaj
trvalé mentalne zdravie. Je nutné dociegfirijatie
zodpovednosti za svoj zdravotny stav, ovplyvni7.
priority a Zivotné hodnoty.

Na zéklade poznatkov z vyskumu pre skvalitnenie
zdravotnej starostlivosti odpat@ime rozSirova
vedomosti rehabilittnych lekarov a fyzioterapeutov
o novych metodikach opemaych vykonov aich 8.
naslednej rehabilithci. Vhodné je zabedge
pacientov po opetaych vykonoch dokumentom
stypom pouzitého implantatu, kde by boli9.
zaznamenavané kontrolné vysSetrenia s vyjadrenim
moznosti zéaze, pohybu chrbtice vo flexii, extenzii,
lateroflexii a rotacii. Odporame prikladd do

dokumentacie RTG nalez formou CD alebo vdo.

vytlaéenej forme. Zaradi do seminarov informécie
o pohybovych aktivitach na prevenciu

vertebrogénnych obtiazi ako aj zasady ,Skoly cHrbta 11.

,Odpoved’ na otazkugi to, ¢o s pacientom robime je
spravne, je odpovk pacienta na to,¢o snim
robime.“(Bobath)

12.

Konflikt  zaujmov:
konfliktu zaujmov.
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ABSTRACT

ABSTRAKT

Introduction: Clearly clean water with a good well of well doest always have to be safe
and safe to drink.

Objective: To Determine water quality from selected individahinking water sources
(wells). This paper describes an extraordinary tooimig of drinking water quality due to
illegal non-specific landfill in Vrakun (Bratislay&lovakia).

Materials and Methods: Water sampling was performed in four city dissicf Bratislava
(Vrakuna, R&a, Dubravka and Petrzalka) in spring and autumnthsofMarch and September
2017) Samples were taken from selected sourcesirtinly water from individual wells of
individuals. Results of analysis were comparedetostandards according to the Decree of the
Ministry of Health of the Slovak Republic No. 2431 Coll. The analysis was focused on
three chemical indicators (Lead, Total Organic ©arb- TOC, Copper) and three
microbiological indicatorsEscherichia cal Coliform bacteria, Cultivable microorganisms) of
water quality.

Results: A summary analysis showed that chemical indicatwese always significantly
higher in March 2017 in comparison to Septembef7201

Conclusion: The results of analyzes of samples from individiratking water supplies from
selected Bratislava and surrounding city distrieis a result of suddenly discovered
unauthorized landfill did not confirm that the linvialues were exceeded to an extent posing a
serious risk to health.

Key words: Well, drinking water, chemical indicators, microlaigical indicators.

ABSTRAKT

Uvod: Priezrane ¢ista voda s dobrou cliou zo studne nemusi Hyzdy pitna a zdravotne
bezpeéna.

CieP prace: Zistit' kvality vody z vybranych individualnych zdrojovtpej vody (studne).
V praci opisujeme mimoriadne monitorovanie kvaliytnej vody v désledku nelegalnej
skladky neSpecifického typu vo Vrakuni.

Material a metodika: Odber vzoriek vody bol realizovany v Styroch megtskcastiach

To cite this article: Zdravot. Soc. Praca 20143): 142--151
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Bratislavy (Vrakuia, R&a, Dubravka a Petrzalka) v jarnych a jesennych awesh (marec a
september 2017) Vzorky boli odobrané zvybranychrojpd pitnej vody =z
individualnych studni fyzickych osdb vysledky armhjporovnavané so stanovenymi normami
pod’a vyhlaSky MZ SR¢. 247/2017 Z. z.. Analyza bola zamerana na tri dbkénukazovatele
(Olovo, Celkovy organicky uhlik - TOC, M8 a tri mikrobiologické ukazovatel&§cherichia
coli, Koliformné baktérie, Kultivovaimé mikroorganizmy) kvality vody .

Vysledky: Suhrnna analyza ukézala, Zze chemické ukazovatdievbdy vyrazne vysSie
v mesiaci marec 2017 v porovnani sledovanému sac@si september 2017.

Zaver: Vysledky analyz vzoriek z individualneho zasobadwmapitnou vodou z vybranych
bratislavskych a okolitych mestsky¢hsti v désledku nahle sa objavenej nepovolenapg&ll
odpadu nepotvrdili prektenie limitnych hodndt v miere predstavujicej zaéaiiziko pre
zdravie.

Kracové slova:Studia, pitna voda, chemické ukazovatele, mikrobiolkgiokazovatele.

INTRODUCTION parameters are determined after cooling the satople
room temperature, as prescribed by the relevant STN
The major part of the utilized amount ofto determine these indicators. General principled a
groundwater, up to 78 %, is transported in the fofm guidelines on the design of sampling programs and
public water mains. Only a very small amount isampling techniques for all water samples are éckat
drawn from the rivers. Quality groundwater is arand described ilSTN EN ISO 5667-1 Water quality.
important prerequisite for clean drinking watertHé  Sampling. Part 1: Guidance on the design of sargplin
groundwater level drops drastically, it could englem programs and sampling techniquesThe above-
humanity's drinking water supply. Disinfectants éav mentioned regime of generally applicable legal and
been added to drinking water for over 60 years.irThetechnical standards of the Slovak Republic hadeto b
application leads to changes in the chemical ptaser applied once in the spring (and repeatedly in the
of water. Chlorine-based disinfectants are mostutumn 2017 as part of the inspection of drinking
commonly used. Chlorine alone, when applied twater samples) when “toxic” water from the landfill
drinking water, can form halogenated by-productgyenetrated wells of individuals.
trihalogenmethanes and others that can cause cancer
with other natural organic compounds, althougMATERIAL AND METHODOOGY
chlorine alone is not carcinogenic (sodium
hypochlorite — preparat Savo). A more recent method The city of Bratislava is divided into 5 districad
is the use of chlorine dioxide (ClO2). At thethose in 17 districts. In terms of area, the largéy
mechanical water treatment stage, solids are sgglaradistrict is Podunajské Biskupice with a share gb%
by sedimentation and filtration. Act no. 355/2007and the smallest district is Latheith a share of 1,8%
Coll. defines the concept of domestic hot water iof the total area of the city. Prevention of drimki
connection with drinking water in such a way that water diseases consists in selecting appropriate
domestic water must meet the limits of drinkingewat sources, with groundwater being preferred; it also
quality indicators according to generally bindingconsists in appropriate water treatment and
legal regulation.” The requirements for its quality aredisinfection. In order to determine the chemicatl an
determined by Slovak Technical Standard - STN 8Biological quality of water from wells, we are eggd
0616 DHW quality. The temperature must not falin sampling and evaluation of water samples from
below 48C and must not exceed %®Dat the heating individual water sources (wells) around the city of
point. For biological indicators, the same requieaits  Bratislava, taken in 2017 in spring and autumn ment
apply as for drinking water. Chemical indicatorssinu (March and September) and comparing them for 2017
also meet the quality of drinking water, or theifNs according to selected indicators based on the Becre
83 0616, even if modified accordingly. Individual
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of the Ministry of Health of the Slovak Republic No  Focused on the occurrence of three chemical and
247/2017 Coll. three microbiological indicators within the Bratigh
The research methodology is the part of theegion. Regarding the detection and evaluatiorhef t
research activity in which we deal with the subjett presence of microbiological indicators in the cotiel
research, ie. j. in this case, we analyze and at@alu water, in this part the research is carried outyonl
the collected water samples from wells in selecteplartially, due to the low number of water samples
four city districts of Bratislava in March 2017 afat taken by UVZ SR. Up to the level of simple
comparison again in September 2017. The researcbmparison without processing of final statistical
goal can be achieved by a simple comparison of tlealculations that could not be done (KnoSketaal.
data as well as analytical and deductive. In a agtw 2018).
of measured data and information on water samples, As far as the criminal law level is concerned, our
the research objective cannot be achieved withouttask is not to find out the perpetrator of thishaior
clear graphical comparison and tables containethe composition of the unwanted waste of the ldindfi
Therefore, we are focused on the examined quality but the potential threat to human health from tlaew
water samples from wells around the city of Bratial from the wells.
and their comparison in terms of selected indicator
based on the Decree of the Ministry of Health & thRESULTS
Slovak Republic No. 247/2017 Coll., Which includes:
. sampling, their subsequent analysis, evaluatidread, TOC, Copper
and assessment of water quality according to the
cited decree from an individual source (wells) Based on our observations, we find that Lead,
. Comparison of water samples (changes ihOC and Copper are significantly higher in March
analyzes) will be performed with the passage 2017 compared to the reference period in September
time (spring and autumn of 2017) on individua017 (p <0,05). We say that the highest medianeglu
peripheral parts of Bratislava. We take threg¢both median) in March 2017 - 1.28 mg / | and in
samples from each city district of Bratislava -September 2017 - 0,87 mg / | are measured when
Vrakuia, Ra&a, Dubravka, Petrzalka from measuring the TOC indicator (see Table 1).
individual sources (wells). Samples in the
territories are chosen also because of the

. . , ead indicator analysis
imbalance and segmentation of the terrain around

Bratislava. In the lead indicator, we find that statistically
significantly higher Copper values are recorded in

Analyzes of water samples are performed iMarch 2017 compared to September of the same year
chemical indicators: Lead, TOC, Copper andn all monitored city districts. The highest median
microbiological  indicators:  Escherichia  coli, Value = _5'32 HY /.l in the cgnducted research is
Coliforms, Cultivable microorganisms at 37°C (bod)[ecorded in the district of quha in March 2017, but
temperature). The actual sampling, processing atd Sgptember 20%7 .the h'gheft mean value was
analysis of water samples are processed in tigentified in the district of Petrzalka (p <0,05% a
accredited laboratory of UVZ SR in the time periochown in T_able 2. _
spring - March 2017 and with the interval of time Regarding the data found, the highest mean lead
autumn - September 2017 on individual peripherdalue is recorded on Hrobarska Street in Bratislava
parts of Bratislava. Water is taken in parts ofetrzalka (median = 9,50 ug /). High median (7,64
Bratislava Vrakiia, Ra&a, Dubravka - Lama M9 / 1) also recorded on Amarelkova Street in
Petrzalka - Jarovce. The research is carried otiign Bratislava - Vrakua. In all city districts, there were
form of an analysis of water samples taken frorstatistically significant differences in the dibuition
selected sources of drinking water of individuallsie ©f measured Ieaq values between the monitoredistree
of natural persons and their comparison with séP <0.05) according to Table 3.
standards according to the Decree of the Minisfry o
Health of the Slovak Republic No. 247/2017 Coll.
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Table 1: Comparison of measured values of individual indicsin the period under review, Bratislava, 2017,

Eliska Knoskové, Michal Tulek, Monika Knoskové, dslava Drgovéa

=360
Indicator March 2017 _ September 201_7 p-value
Average Median Average Median
Lead (ug/l) 4,92 4,31 3,68 2,58 p<0,05(p=0,000)
TOC (mg/l) 1,50 1,28 0,87 0,62 p<0,05(p=0,000)
Copper (mg/l) 1,16 1,08 0,72 0,69 p<0,05(p=0,000)

Source: Authors' own research

Table 2: Comparison of lead values measured by city distithe reporting period, Bratislava, 2017, n ©36

Value Lead (ug/l)
City Distric March 2017 September 2017 p-value
Average Median Average Median
Vraku ha 5,70 5,32 3,88 2,96 p<0,05(p=0,001)
Raca 2,96 2,41 1,84 1,68 p<0,05(p=0,000)
Dubravka 5,17 5,21 3,66 3,08 p<0,05(p=0,000)
Petrzalka 5,85 4,51 5,36 4,05 p=NS (p=0,778)

Source: Authors' own research

Table 3: Comparison of Lead values measured on individinaéts of city districts, Bratislava, 2017, n = 360

. . Value of Lead /l
City Distric Streets Average (ul\%ezjién p-value
Dvojkrizna* 4,44 4,27
Vraku iia Na piesku* 2,17 1,98 p<0,05(p=0,000)
Amarelkova* 7,76 7,64
Rostovska* 2,02 2,13
Racda Zarnovicka* 4,11 4,25 p<0,05(p=0,000)
Pri Vinohradoch* 1,07 1,05
: Lediny* 6,32 6,33
plloriic Na vratkach* 2,77 2.61 0<0,05(p=0,000)
(Lamac) :
Jadranska* 4,16 4,22
Hrobarska* 11,09 9,50
Petrzalka Handlovska* 1,10 1,00 p<0,05(p=0,000)
Jantarova* 4,62 5,08
Source: Authors' own research
Table 4: Comparison of TOC values measured in each cityiclist
Value TOC (mg/l)
City District March 2017 September 2017 p-value
Average Median Average Median
Vraku ha 1,51 1,37 0,75 0,41 p<0,05(p=0,000)
Raca 0,91 1,01 0,44 0,17 p<0,05(p=0,000)
Dubravka (Lamac) 1,62 1,35 0,99 0,89 p<0,05(p=0,000)
Petrzalka 1,95 1,36 1,33 1,09 p=NS (p=0,170)

Source: Authors' own research

Statistically the highest mean TOC value ighe districts of Dibravka and Lathave record very
recorded on Amarelkova street in Vraku(median = similar mean values on individual streets (Adriatic
1.68 mg / |, p <0,05). Statistically significantstdts Street - 1,29 mg / I, Na Vrata Street - 1,22 mand
are also recorded on the basis of measured TQ@diny - 0,99 mg / I); they do not confirm statistily
values in the parts of Ra and Petrzalka (p <0,05). In significant results (p = NS) - Table 5.
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Copper analysis (median = 1,65 mg / 1) is recorded on Amarelkova
Street, and based on our testing, we find thasit i
We note that higher copper values are measureddgatistically significantly more than Double Cross
March 2017 in both reporting periods. (median =11,0Street and Na piesku Street (p <0,05).
mg / I) and Raca (median = 0,92 mg / I) at all ¢hre  |n the district of R&a, the median for Copper is
comparisons p <0,05. Higher median value for thetatistically higher on Zarnovicka Street (1,20 hiyy
indicator Copper in March 2017 is also recordethé but there are generally statistically significant
city district of PetrZzalka, but this result is notdifferences in the measured values Copper (p <0,05)
statistically significantly confirmed - p = NS (seepetween individual streets.
Table 6).
We find that in the district of Vrakia the
statistically significant highest value of Copper

Table 5: Comparison of TOC values measured on individuakss of urban areas, Bratislava, 2017, n = 360

City District Streets Aver\;zlge 15[ (mg/IM)e 3ian p-value
Dvojkrizna 0,81 0,81
Vraku nia Na piesku 0,85 0,98 p<0,05(p=0,000)
Amarelkova* 1,73 1,68
Rostovska* 0,20 0,14
Rata Zarnovicka 1,03 1,05 p<0,05 (p=0,000)
Pri Vinohradoch 0,78 0,85
. Lediny 1,00 0,99 _
(DLl;l?Tzz\él)(a Na vrétkaf:h 1,37 1,22 (pQB,%S?e)
Jadranska 1,53 1,29
Hrobarska 2,18 2,18
Petrzalka Handlovska* 0,49 0,34 p<0,05(p=0,000)
Jantarova 2,24 2,08

Source: Authors' own research

Table 6: Comparison of copper values measured in eachdistyict in the reporting period, Bratislava, 2047,
=360

Value of Copper (mg/l)
City District March 2017 September 2017 p-value
Average Median Average Median
Vraku fia 1,47 1,62 0,94 0,87 p<0,05(p=0,000)
Raca 0,90 0,92 0,54 0,59 p<0,05(p=0,002)
Dubravka (Lamac) 1,25 1,01 0,79 0,74 p<0,05(p=0,036)
Petrzalka 1,02 0,81 0,63 0,36 p=NS (p=0,168)

Source: Authors' own research

Within the Ddubravka - Lanta districts, the Escherichia coli, Coliform bacteria and Cultivable

statistically significantly highest Medi value (ni@d microorganisms

= 1,25 mg / 1) is recorded on Na vratch street &snd

also statistically significantly higher comparedoimth By observing and comparing, we observe that the

other streets (p <0,05). In Petrzalka the highesamm limits of indicators in Vrakun in September 201¢ ar

value of Copper is recorded on Hrobarska Streetconsiderably improved compared to March 2017 in

median = 1,34 mg / |. Similarly as in the previmity terms of water quality (decreased values of

districts, we also report statistically significaesults indicators), as in the summer months water

- p <0,05 (Table 7). consumption is higher (eg watering, construction of
various  constructions) and increased water
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consumption. It is clear from the above that théewa consumption), this is due to less water consumption
in R&a is good after the winter months (even if thés part of the measures, water from the wells rbest
limit is exceeded twice), because in winter theawat pumped and treated with chlorine. The risk in thk o
stagnates more than in the later months of the year part of the Petrzalka area is mainly the regulad an
September of the same year 2017, the water samplesg-term consumption of fruit and vegetables from
taken from the same local wells compared to thewatfamily gardens (gardening area) watered with
samples taken in March 2017 are exceeded only onceontaminated drinking water from their own wellse t

The microbiological indicators of the Dubravkarisk dose is different for each substance. A coispar
district in September 2017 show that drinking wateof all microbiological values is given in Table B¢
samples taken during the summer months have higdble in white represents living microorganisms as
microbiological values and even exceed the lintite; opposed to the gray tables highlighting chemical
figures are slightly higher than in March. indicators).

As the water in Petrzalka wells has been stagnating
for a long time (less winter and summer water

Table 7: Comparison of mean copper values measured onidugilvstreets city districts, Bratislava, 2017, n =
360

. . Value of Copper (mg/l)
City District Streets Average Median p-value
Dvojkrizna 1,14 1,11
Vraku nia Na piesku 0,92 0,89 p<0,05(p=0,000)
Amarelkova* 1,56 1,65
Rostovské* 0,30 0,20
Rata Zarnovicka* 1,20 1,20 p<0,05(p=0,000)
Pri Vinohradoch* 0,66 0,61
‘bravk Lediny 0,61 0,58
(DL‘;TZZ‘Q) a Na vratkach® 1,53 1,05 p<0,05(p=0,000)
Jadranskéa 0,92 0,79
Hrobarska* 1,66 1,34
Petrzalka Handlovska* 0,68 0,36 p<0,05(p=0,000)
Jantarova* 0,14 0,00

Source: Authors' own research

Table 8: Comparison of values - Escherichia coli, Coliforam&l Cultivable; Microorganisms in spring (March)
and autumn months (September) 2017

P.¢. Place INDICATOR
of collection / March 2017 - september 2017
City District Escherichia coli Coliforms bacteria | Cultivable MO pri 37°C
1. | Vrakuna 6 -2 KTJ/ml 3-0KTJ/ml 92 - 22 KTJ/ml
2. | Vrakuna 0-0KTJ/ml 0-0KTJ/ml 25 - 48 KTJ/ml
3. | Vrakuna 11 -9 KTJ/ml 6 - 3 KTJ/ml 12,3.16°103 KTJ/ml
4, | Rada 0-0KTJ/ml 0-0KTJ/ml 12 - 48 KTJ/m
5. | Rada 0-0KTJ/ml 0-0KTJ/ml 125 - 29 KTJ/m
6. | Rada 3-1KTJ/ml 0-0KTJ/ml 100 - 40 KTJ/m
7. Dubravka - Lama¢ 21 -10 KTJ/ml 2 -5KTJ/ml 85 - 132 KTJ/ml
8. Dubravka - Lama¢ 3-1KTJ/ml 0-0KTJ/ml 35 - 45 KTJ/ml
9. Dubravka - Lama¢ 0-0KTJ/ml 0-0KTJ/ml 89 - 62 KTJ/ml
10. | Petrzalka - Jarovce 22 - 20 KTJ/ml 2 -2 KTJ/ml 225 - 200 KTJ/ml
11. | Petrzalka - Jarovce 0-0KTJ/ml 0-0KTJ/ml 20 - 9 KTJ/ml
12. | Petrzalka - Jarovce 7 -3 KTJ/ml 3-0KTJ/ml 108 - 99 KTJ/ml

Source: Authors' own research
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DISCUSSION assessment, remains limited. The aim of this stady
to detect heavy metal contamination of drinkingewat

First of all, the authors of the article point ¢t in Pasir Mas; determine the concentration of heavy
the information on the landfill of unknown origimé metals (aluminum, chromium, copper, iron, nickel,
composition is not unnecessarily negativelyead, zinc and cadmium) in drinking water in Pasir
interpreted in the media after its discovery, as thMas and estimate the health risks (non-carcinogenic
Central Office of the Slovak Republic with itsand carcinogenic) caused by exposure to heavy snetal
registered office in Bratislava immediately intames. using drinking water lifetime (Ab Razad al, 2016).

On the basis of the sanitary measures adopted, the “The population of Pasir Mas has a good
inhabitants of the above-mentioned districts haviknowledge (80%), a less positive attitude (93%) and
drinking water available to them by importing ciste good practice (81%) against heavy metal
until they have been identified, ev. health harmégls contamination of drinking water. The heavy metal
of drinking water, in some cases from clogged wellsoncentrations analyzed in this study were founbeto
by mud deposits, or penetrated by cloudy groundelow the permissible limits for drinking water &gt
water into wells. the Malaysian Ministry of Health and the World

No studies are carried out in the territory of theédealth Organization. By examining drinking water
Slovak Republic in such exceptional cases of tereatjuality, the results of this study will provide
to the health of the population. Only appropriat@authorities with the knowledge and resources to
measures are taken to eliminate the adverse effeatgprove drinking water quality management in the
and the case is historically recorded. future ” (Ab Razaket al.,2016).

It is undeniable that abroad in similar cases “Winter poses a higher risk of water change than
behaves approximately the same as Slovakia. Tl summer.” This is stated in a study by Turkey in
authors report that studies of illegal landfills2018. The presence of undesirable microbiological
endangering the source of drinking water are eith@ements in water (E-coli) means low salinity aighh
not being created or are kept silent in the wovlte  hardness. These results point to the need to imeprov
have found only a few indirect evidence in conratti the disinfection of drinking water sources (Di Maot
with drinking water, water mains and heavy metalet al., 2018). In another study, Turkey examines
For example Peng and Mayorga publish a documewhether the various water resources distributed to
in the United States of America (USA) proposing aetworks such as drinking water in the Van center a
new statistical approach for mixing source watéo in fit for consumption according to physical, chemical
the public water system to improve water quality byand microbiological analyzes (Caveisal, 2017).
minimizing the release of heavy metals. One harmful 'Turbidity, electrical conductivity, temperature,
consequence of mixing the water source is the seleadissolved oxygen and pH are measured in the mains
of heavy metals, including lead, copper and iromater. Biological oxygen demand, chemical oxygen
However, the study does not describe whether this demand, calcium, magnesium, total hardness, total
an emergency or a planned improvement of the gqualitlkalinity, chloride, carbonate, bicarbonate, ni#s,
of drinking water from a source (Peng - Mayorganitrates, ammonia, phosphorus, zinc, copper, njckel
2018). A similar case in the Slovak Republic is theobalt, manganese, molybdenum and microbiological
Visiové tunnel in the Zilina region, where theanalyzes are tested in laboratory conditions. The
disruption of the subsoil during the tunnel excarat results are generally considered to be appropriate
significantly deteriorated the quality of the diingg the values given in our country's drinking water
water source, which requires a multiple increase iregulations'(Cavuset al., 2017).
chlorine water disinfection for the city of Zilin&his The developing country of Pakistan has poor
negative fact is generally unknown to the publiclyo sanitary conditions that cause numerous human
information about the length and multiple overprgi diseases. Therefore, the current work of stateiaf
of this work is available. is focused on assessing the physicochemical and

Information on the quality of drinking water in microbial contamination of drinking water in urban
Malaysia, together with an analysis of knowledgeareas of the three techsils (Vehari, Mailsi and
attitudes and practice, as well as health risk
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Burewala) of Vehari County, based on the incidence which it was installed. However, 31% of the
of drinking waterborne diseases (Khadidal, 2018).  samples in which the pH was reported had a pH <6.5,

Pakistan has poor sanitary conditions that causeiggesting system maintenance problem@rider et
numerous human diseases. Currently, the work & stal., 2016).
officials is focused on assessing the physicochagimic A study from Germany evaluates the basis for 15
and microbial contamination of drinking water inchemical elements - aluminum, chloride, paint,
urban areas of the three techsils (Vehari, Maifgl a copper, corrosivity, fluoride, foaming, iron,
Burewala) of Vehari County, based on the prevalenseanganese, odor, pH, silver, sulfate, total dissblv
of waterborne diseases. solids, zinc. (Dietriclet al, 2015).

“Forty-one water samples (6 from the local water As current water sources contain chemical spills,
supply and 35 from the electric pump) were coli@ctealgae fermentation, increased salinity and organticle
for physico-chemical and microbial analysis. Thesubstances that negatively affect consumer
purpose is also to assess the impact of the puwnlic confidence, the negative perception of drinkingerat
water quality, its treatment, hygiene practices dinel by the population is constantly increasing. Thamsfo
possible causes of waterborne diseases. The redultsadherence to drinking water quality standards &p h
the survey showed that 48.6% of respondenteaintain “production” of tasty water together with
disagreed that drinking water in their area was doo consumer confidence in water providers (Dietrath
The analysis showed that respondents from differeat., 2015).
sexes (65.3%), marital status (65.3%) and family type “The output for aluminum, paint, pH, silver,
(65.3%) did not use drinking water before use. Peopkulfate, total dissolved solids and zinc are sigtati
who were not satisfied with drinking water qualitypresent values and are in accordance with the
reported more disease incidence (45.8%) compared literature of sensory sciences. Recent advances in
those who were satisfied (11.1%) with drinking watesensory and medical sciences show that they are too

quality” (Khalid et al.,2018). high for chloride, copper, fluoride, iron and
The UK focuses on measuring water from 49Tanganese "(Dietricht al, 2015).
properties (Cornwall) using private water suppfigs One harmful consequence of mixing the water

metal mineralization and arsenic, in terms of theource is the release of heavy metals, includiag,le
extent to which chemical drinking water qualitycopper and iron, as monitored by the Switzerland
standards are adhered to and how it affects dotnesstudy in 2018. Most studies focus on the predictibn
water management decisions. The state focusesymaiabverse effects through accurate and complex non-
on water quality in its composition suitable forlinear equations. The method employs statistical
children. The study shows the following results: multiple target optimization, namely the Multiple
"The proportion of analyzes exceeding the wateé8ource Waters Blending Optimization (MSWBO)
quality standards is high, with 65% of the tap watemethod, which allows to find optimal mixing ratio
samples exceeding one or more chemical standardsurce water to minimize unwanted impurities in the
The highest exceedances for health standards wemater system (Pengt al, 2018). Another Swiss study
nitrate (11%) and arsenic (5%). Arsenic had aon the detection of copper in water finds that high
maximum observed concentration of 440/ |. They water stagnation promotes leaching of copper (and
also exceeded for pH values (47%), manganese (12%hc) from the pipeline. Microbial counts and viti
and aluminum (7%), for which standards are sein stagnant water depend on the fresh water
mainly for aesthetic reasons. Significant reducsigm temperature. Increased microbial numbers and
aluminum, cadmium, copper, lead and / or nickeliability occur when the fresh water temperature is
concentrations were found in tap water wherdower than the observation point and vice versa
households were successfully treated with low pkZlatanovt, et al.2018).
groundwater and similar random results were found It is not known that contaminated drinking water is
for arsenic and nickel where iron and / or removal major cause of many health problems in various
was treated Manganese and successful treatmemtgions of the world and is responsible for serious
specifically to reduce arsenic concentrations imdiseases of nervous system damage, kidney faihde a
drinking water were observed with the two propertiealso causes stomach cancer. At present, heavyametal
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are removed from the water in a variety of way$Vater from wells was in good condition in September
where many of these methods are economically andhe indicators reached and did not exceed thé lim
financially demanding. This issue of drinking watewalues according to the Decree of the Ministry of
pollution by sludge and the elimination of heavyHealth of the Slovak Republic no. 247/2017 Coll. As
metals from it is currently addressed by the Czedhe water in some parts of Bratislava stagnateithén
author when he writes: wells for a long time (smaller summer and winter
“In this article we deal with the problem of copperwater abstraction), this was mainly due to loweterva
and zinc removal by sorption on water treatmenabstraction and unused wells. After the analysi$ an
sludge. Based on the results of the experimengs, thositive microbiological limits exceeded, the water
main components of the sludge are Fe203 and SiO2om the wells must be drained and treated with
No heavy metals are released from the sludge heo tchlorine, then filled and sent for analysis. A riegu
water. The adsorption capacity of the aqueous gtuddong-term consumption of, for example, vegetables
is 5.53, 2.39, 3.25 and 3.40 mg g-1 for CuSO 4, Guatered with polluted water from wells would be
(NO 3) 2, ZnSO 4 and Zn (NO 3) 2. the use of sludgisky, but the risk dose is different for each sahse.
is economically advantageous because the sludge is As a precautionary measure, it is advisable to
waste material."(Bachelor, 2017). check the water in the wells, or eventually disinfe
“Short-term or long-term use of drinking waterthem after every intervention into the well, whiciay
must not endanger the health of the consumearites cause contamination (also applies to newly built
the Public Health Authority of the Slovak Republicwells), but disinfection is of major importancetife
(UVZ SR). According to hygienists, water analyzesinalysis actually shows microbiological defect. fEhe
should be done once or twice a year (at diffenemts are basically two ways to disinfect water: physeadi
of the year). If the water quality in the well hast chemical. The benefit was the finding that the wate
changed for at least three years, the water exdimma from the wells was in good condition in September -
interval can be several times extended. the indicators reached and did not exceed the limit
“It is advisable to carry out extraordinary values according to the Decree of the Ministry of
analyzes, for example, after floods and after repai Health of the Slovak Republic No. 247/2017 Coll. As
and cleaning of wells,’advises other hygienists from the water in some parts of Bratislava stagnatetthén
regional public health authorities. Various actestof wells for a long time (smaller summer and winter
the Central Office of the Slovak Republic on thewater abstraction), this was mainly due to lowetena
occasion of the World Water Day are also taking@la abstraction and unused wells. A regular long-term
at the RUVZ. Information can be found on theirconsumption of, for example, vegetables wateret wit
respective websites and on uvzsr.sk. For the nekdspolluted water from wells would be risky, but thgkr
the public, UVZ SR also provides the publicatiordose is different for each substance.

Healthy Drinking Water from its own well. Mom's analysis of drinking water samples from
individual sources can only be compared marginally
CONCLUSION with findings in foreign studies, in terms of the

occurrence of identical chemical elements. Our

The collected and analyzed results of samples froemalysis of drinking water samples was not caroied
individual drinking water supplies from selectedas planned, nor in the interest of prognostic figdi
Bratislava city districts and surrounding areas thue for the coming years, but one-off, by the emergenfce
the suddenly discovered unauthorized, possiblg sudden emergency situation, in order to takentrge
"toxic" landfill, do not confirm to a large extethe measures before spreading possible threats to human
exceedance of the limit values. Exceeded limithealth.
exceeded very rarely and in small quantities.

A total of 24 water samples were taken from well€onflict of interests
of the Bratislava districts (Vrakia, R&a, Dubravka - Act no. 18/2018 Coll. on the protection of personal
Lama, Petrzalka - Jarovce). Water was taken frordata.
individual sources in March and September 2017.
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