Systém monitorovani zdravotniho stavu obyvatelstva
Ceské republiky ve vztahu k Zivotnimu prostredi

Environmental Health Monitoring System
in the Czech Republic

Souhrnna zprava za rok 2013
Summary Report, 2013

C..

Statni zdravotni ustav
National Institute of Public Health

Praha, srpen 2014
Prague, August 2014






Systém monitorovani zdravotniho stavu obyvatelstva
Ceské republiky ve vztahu k Zivotnimu prostiedi

Environmental Health Monitoring System
in the Czech Republic

Souhrnna zprava za rok 2013
Summary Report, 2013

Statni zdravotni Ustav
National Institute of Public Health

Praha, srpen 2014
Prague, August 2014



Ustredi Systému
monitorovani zdravotniho stavu obyvatelstva
ve vztahu k Zivotnimu prostiredi

Headquarters of the Environmental Health Monitoring System

Statni zdravotni tstav, Srobarova 48, Praha 10, 100 42
National Institute of Public Health, Srobdrova 48, Prague 10, 100 42

Reditelka vistavu / Director of the Institute: Ing. Jitka Sosnovcova
Reditelka Systému monitorovani / Director of the Monitoring system: MUDr. RiiZena Kubinova

Garanti subsystému / Heads of subsystems: MUDr. Helena Kazmarova, MUDr. Frantisek KozZisek, CSc.,
MUDir. Jana Kraténov4, Mgr. Andrea Krskovd, Ph.D., Prof. MVDr. Jiti Ruprich, CSc., MUDr. Zdeiika Vandasova,
MUDr. Michael Vit, Ph.D., MUDr. Magdalena Zimova

Autori [ Authors:

2, kapitola / Chapter: MUDr. Helena Kazmarova, RNDr. Bohumil Kotlik, Ph.D.,
Ing. Mirka MikeSov4, MUDr. Helena Velicka, Ing. Véra Vrbikova

3. kapitola / Chapter: Ing. Daniel Weyessa Gari, Ph.D., Ing. Martina Chvétalova,
MUDir. FrantiSek Kozisek, CSc., Mgr. Petr Pumann

4. kapitola / Chapter: Ing. Ondiej Dobisik, MUDr. Zderika Vandasovd, Mgr. Ondiej Vencalek

5. kapitola / Chapter: Mgr. Marcela Dofkova, MVDr. Renata Karpiskova, MVDr. Vladimir Ostry, CSc.,
Prof. MVDir. Jifi Ruprich, CSc., RNDr. Irena Rehtitkova, Ph.D.

6. kapitola / Chapter: Prof. MUDr. Milena Cerna, DrSc., Bc. Anna Grafnetterova,
Mgr. Andrea Krskova, Ph.D., RNDr. Vladimira Puklova

7. kapitola / Chapter: MUDr. Jana Kraténova, MUDr. Kristyna Zejglicova

8. kapitola / Chapter: Ludmila Be¢vaiov4, Bc. Michaela Cerstva, MUDr. Zdenka Fenclov4, CSc.,
Dana Havlova, Doc. MUDr. Pavel Urban, CSc., Mgr. Ondfej Vencélek,
MUDr. Michael Vit, Ph.D.

9. kapitola / Chapter: Ing. Anna Cidlinova, Miloslava Jezova, Mgr. Tereza Kfizova,
Ing. Zdena Podolska, MUDr. Magdalena Zimova

Spolupracujici organizace: zdravotni tstavy a krajské hygienické stanice CR
Co-operating organizations: Regional Public Health Institutes and Public Health Authorities

Redakce / Editor: RNDr. Vladimira Puklova

1. vydani / I*' edition

Zprava je zpracovana na zakladg usneseni vlady CR &. 369/1991 Sb. a &. 810/1998 Sb.
This Report was compiled according to the Government Resolutions Nos. 369/1991 and 810/1998.

Plny text Souhrnné zprivy je prezentovan na internetové adrese Statniho zdravotniho tGstavu v Praze
http://www.szu.cz/publikace/monitoring-zdravi-a-zivotniho-prostredi.

Full text of this Summary Report is available on the NIPH website
http://www.szu.cz/topics/environmental-health/environmental-health-monitoring.



2. ZDRAVOTNI DUSLEDKY

A RIZIKA ZNECISTENI OVZDUSI . . ..

2.1 Incidence oSetfenych akutnich
respira¢nich onemocnéni . . . . . . . ..

2.2 Znecisténi ovzdusi mést

v v

2.3 Vliv znecisténého ovzdusi na zdravi . .

3. ZDRAVOTNI DUSLEDKY A
RIZIKA ZNECISTENI PITNE
A REKREACNI VODY

3.1
32

Kvalitapitné vody . . . . .. ... ...
Expozice kontaminantim

zpitnévody . . . .. ...
33

34

Karcinogenni riziko z pitné vody . . . . .

Jakost vody ve vefejnych a komeréné
vyuZzivanych studnich

3.5 Ukazatele poskozeni zdravi

zpitnévody . . . .. ...
3.6 Monitoring kvality rekreacnich vod

ve volné prirodé

4. ZDRAVOTNI DUSLEDKY
A RUSIVE UCINKY HLUKU

4.1 Metody
4.2 Vysledky

5. ZDRAVOTNI DUSLEDKY
ZATEZE LIDSKEHO ORGANISMU
CIZORODYMI LATKAMI
Z POTRAVINOVYCH RETEZCU,
DIETARNIEXPOZICE . . . . .......

5.1 Systém vzorkovéani potravin
reprezentujicich obvyklou dietu
populace v CR

5.2 Vyskyt potravin na bazi geneticky
modifikovanych organismi na trhu v CR .
5.3 Dietérni expozice vybranym
chemickym latkam

6. BIOLOGICKY MONITORING

6.1 Bromované zpomalovace hofeni
a perfluorované latky
v matetském mléku
6.2 Metabolity ftalata a

polyaromatickych uhlovodika
a bisfenol A v moci

......

10

.21

34
34

37
38

39

39

40

45
45
47

55

56

6. HUMAN BIOMONITORING

CONTENTS

1. INTRODUCTION

2. AIRBORNE POLLUTION AND
ASSOCIATED HEALTH RISKS
2.1 Incidence of treated acute

respiratory diseases

2.2 Urban airborne pollution . . . . . . . ..
2.3 Health effects of airborne pollution

3. HEALTH CONSEQUENCES
AND RISKS FROM DRINKING AND
BATHING WATER POLLUTION . . . . ..

3.1 Drinking water quality

3.2 Exposure to contaminants
from drinking water

3.3 Cancer risk from drinking water

3.4 Water quality in public
and commercial wells

3.5 Drinking water related human

health impairment
3.6 Monitoring of the bathing

water quality . . . . . . . ... ... ...

4. COMMUNITY NOISE

AND HEALTH
4.1 Methods . . . . ... ... ... .....
4.2 Results

5. HEALTH EFFECTS

AND RISKS OF HUMAN
DIETARY EXPOSURE
TO CHEMICALS
FROM FOOD CHAINS
5.1 Food sampling system based
on dietary patterns of the Czech
population

5.2 Food derived from genetically
modified organisms on the CR market

5.3 Dietary exposure to selected
chemicals

........

6.1 Brominated flame retardants
and perfluorinated compounds
in breast milk

6.2 Urine metabolites of phthalates,
polycyclic aromatic hydrocarbons,
and bisphenol A . . . . . .. .. ... ..



7. ZDRAVOTNI STAV OBYVATEL A VYBRANE

UKAZATELE DEMOGRAFICKE

A ZDRAVOTNI STATISTIKY . . . . . .. 81
7.1 Zivotni styl vybranych skupin populace
(vysledky III. etapy studie HELEN) . . . 81
7.2 Vyskyt alergii v détské populaci . . . . . 87
. ZDRAVOTNI RIZIKA
PRACOVNICH PODMINEK
AJEJICHDUSLEDKY ........... 97

8.1 Monitorovani expozice na zakladé udajh
z kategorizace praci a pracovist
8.2 Registr profesionalnich expozic
karcinogenim REGEX . . . . . ... .. 99
8.3 Monitorovani zdravotnich G¢inkl —
Narodni zdravotni registr nemoci
zpovolani . . . ... ... ... ... 102

9. ZDRAVOTNI RIZIKA

KONTAMINACE PUDY

MESTSKYCH AGLOMERACI . . .. .. 109

9.1 Metody . . .. ... ... ....... 109

92 Vysledky . . ... ........... 110
10. ZAVERY . . . o v i e e e e e ee 114

7. HEALTH STATUS

9.

AND HEALTH

STATISTICS . . ... ............ 81

7.1 Lifestyles of selected population groups
(results of phase III HELEN study) . . . . 81

7.2 Incidence of childhood allergic diseases . 87

OCCUPATIONAL HEALTH
HAZARDS AND THEIR
CONSEQUENCES . . ... ... ...... 97
8.1 Exposure monitoring based on data from
work and workplace categorization . . . 97
8.2 Register of occupational exposure
to carcinogens (REGEX) . . . . . . . .. 99
8.3 Monitoring of health effects —
National Register of Occupational

Diseases . . . . .. ... ... ..... 102
HEALTH RISKS OF UPPER
SOIL POLLUTION
IN AGGLOMERATIONS . . ... ..... 109
9.1 Methods . . . ... ........... 109
9.2 Results . . . .. ... ... ....... 110

10. CONCLUSIONS . . ... ... ...... 114



Uvod
Introduction

1. UvOoD

Systém monitorovani zdravotniho stavu obyvatel-
stva Ceské republiky ve vztahu k Zivotnimu pro-
stiedi (dale Systém monitorovani) je koordino-
vanym systémem sbéru udaji o kvalité slozek
Zivotniho prostfedi, které predstavuji pfimé cesty
expozice Clovéka Skodlivindm, a hodnoceni jejich
vlivu na zdravotni stav ¢eské populace. Cilem je
vytvofit validni informace pro rozhodovani statni
spravy a samospravy v oblasti politiky vefejného
zdravi a také v ramci fizeni a kontroly zdravot-
nich rizik. Systém monitorovani je realizovan od
roku 1994, rok 2013 tedy predstavuje dvacéty rok
pravidelnych aktivit. Takova Casova fada umoz-
fiuje hodnoceni trendil ve vyvoji nékterych dlouho-
dobé sledovanych ukazateld kvality Zivotniho
prostiedi i zdravotniho stavu obyvatel.

Systém monitorovani byl v roce 2013 realizovan
v osmi subsystémech:

* zdravotni dasledky a rizika znecisténi ovzdusi
(subsystém I),

e zdravotni dasledky a rizika zneciSténi pitné
a rekreacni vody (subsystém II),

e zdravotni dusledky a rusivé ucinky hluku (sub-
systém III),

 zdravotni disledky zatéze lidského organismu
cizorodymi latkami z potravinovych fetézct,
dietarni expozice (subsystém 1V),

e zdravotni disledky expozice lidského orga-
nismu toxickym latkdm ze zevniho prostiedi,
biologicky monitoring (subsystém V),

e zdravotni stav obyvatel a vybrané ukazatele
zdravotni statistiky (subsystém VI),

e zdravotni rizika pracovnich podminek a jejich
diasledky (subsystém VII),

 zdravotni rizika kontaminace pidy méstskych
aglomeraci (subsystém VIII).

Systém monitorovani v predchozich letech pro-
bihal v souboru vybranych sidlech, kterymi byla
krajska a byvala okresni mésta. V poslednich le-
tech jsou aktivity v nékterych subsystémech roz-
§ifovany na dal$i sidla. V ptipadé subsystému I
byly do zpracovani dat o kvalité¢ venkovniho
ovzdusi zahrnuty ddaje z fady dalSich méstskych
stanic a nékolika venkovskych pozadovych stanic
provozovanych Ceskym hydrometeorologickym
ustavem. V subsystému IV jsou mista odbéra

1. INTRODUCTION

The Environmental Health Monitoring System
(hereafter Monitoring System) is a comprehensive
system of data collection on the quality of environ-
mental components that constitute a direct route of
human exposure to contaminants, and the assess-
ment of effects on population health in the Czech
Republic. The aim of the Monitoring System is to
provide high quality background data for decision
making in the fields of public health protection,
health risk management and control. The system
has been run routinely since 1994, so the year 2013
was the twentieth year of the monitoring activities
allowing evaluation of the environmental and health
indicators development.

In 2013, the Monitoring System involved eight
subsystems as follows:

e Airborne pollution and associated health risks
(Subsystem I);

e Health consequences and risks from drinking
and bathing water pollution (Subsystem II);

o Community noise and health (Subsystem II1);

* Health effects and risks of human dietary exposure
to contaminants from food chains (Subsystem IV);

e Human biomonitoring (Subsystem V);

* Health status and health statistics (Subsystem VI);

e Occupational hazards and their consequences
(Subsystem VII);

* Health risks of upper soil pollution in agglome-
rations (Subsystem VIII).

In the previous years the Monitoring System was
conducted in the core set of the municipalities
among which were regional and former district
towns. Recently, the activities in several subsystems
have been enlarged. In subsystem I the data from
a number of additional urban as well as some rural
background measuring stations were involved
which are supervised by the Czech Hydrometeoro-
logical Institute. In case of subsystem IV the food
sampling is made so that permuting municipalities
are proportionally represented by the population
number. In two subsystems (Il and VII) monitoring
continued nationwide. Other subsystems were
realized in the same localities as yet; these are
named in the relevant chapters.

SZU Praha, Ustiedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System
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vzorkll potravin z trzni sit¢ obméinovana tak, aby
byla proporcionalné zastoupena rtizna sidla podle
poctu obyvatel. Ve dvou subsystémech (II a VII)
pokracovalo monitorovani na celostatni drovni.
Ostatni subsystémy probihaly ve stejnych oblas-
tech jako dosud; ty jsou uvedeny v prislusnych
kapitolach.

Systém monitorovani je realizovan na zakladg
Usneseni vlady Ceské republiky ¢. 369/1991 Sb.,
je obsazen v zdkoné o ochrané vetfejného zdravi
¢. 258/2000 Sb. v platném znéni, a je jednou
z priorit Akéniho planu zdravi a Zivotniho pro-
stiedi Ceské republiky, ktery byl schvilen Usne-
senim vlady ¢. 810/1998 Sb. Vysledky slouZzi
jako srovnévaci udaje o trovni znecisténi ,,béz-
ného pozadi, primérného ptfivodu kontaminantt
z ovzdusi, pitné vody ¢i potravin, pfi feSeni lokal-
nich problémtl, pii posuzovani zdravotnich dopada
planovanych aktivit nebo pfi vytvafeni zdravot-
nich planti mést. K tomu mohou pfispét také re-
feren¢ni hodnoty obsahu chemickych latek v bio-
logickém materidlu Ceské populace anebo tdaje
o prevalenci ¢i incidenci s prostfedim souviseji-
cich onemocnéni, jako jsou alergie nebo onemoc-
néni dychacich cest. Ukolem systému monitoro-
vani je téZ vytvaret Casové fady indikatord, které
dokumentuji tspéSnost ¢i nedostatky v plnéni
programi ochrany vefejného zdravi a Zivotniho
prostiedi. Poskytuje rovnéz informace o napliio-
vani Strategického ramce udrzitelného rozvoje
Ceské republiky, pfijatého vladnim usnesenim
v roce 2010, jehoZ jednim z cild je snizovat zdra-
votni rizika souvisejici s negativnimi faktory Zivot-
niho prostiedi a s bezpecnosti potravin.

Po vstupu CR do Evropské unie se Systém mo-
nitorovani zapojil do celoevropskych informac-
nich siti a databazi, a jeho innosti se staly sou-
¢asti plnéni mezinarodnich imluv nebo pozadavka
Evropské komise. N&které projekty slouzi jako
vzorové pro ostatni zemé, napriklad projekt die-
tarniho piivodu cizorodych latek a nutrientt, ktery
je pod vedenim CR implementovan v n&kterych
zapadoevropskych zemich. I dalsi projekty mo-
nitoringu se aktivné zapojuji do snah o tcelnou
harmonizaci monitorovacich ¢innosti v Evropé.

Zabezpeceni a fizeni jakosti (QA/QC) prace analy-
tickych laboratofi, které jsou ucastniky Systému
monitorovani, je soucasti programi prace samot-

The Monitoring System was set out by the Govern-
ment Resolution from 1991, it is incorporated in
the Act on public health protection. The System
represents one of the priorities of the National
Environmental Health Action Plan in the Czech
Republic approved in the Government Resolution
from 1998. The results have also been used as
comparative data on “common background envi-
ronment” pollutant levels as well as average
contaminant intakes from air, drinking water or
foods in solving local problems, in health impact
assessment or municipality health plans develop-
ment. The reference levels of chemicals from
human biomonitoring or prevalence/incidence
data on environmental health related diseases
(e.g. allergies, respiratory diseases) can also con-
tribute. Further task of the Monitoring System is
development of indicator time series documenting
progress of public health programs. It will also
provide information on performing the Strategic
Framework for Sustainable Development which was
adopted by the Government Resolution in 2010;
one of its objectives is reducing the health risks
associated with negative environmental factors
and food safety.

After CR accession to the European Union Moni-
toring System joined the European information
networks and databases, and its activities have
become a part of international conventions imple-
mentation or fulfilling the EC requirements. Certain
projects serve as exemplary models, e.g. that of
dietary intake of contaminants and nutrients which
has been implemented under the leadership of
CR in some western European countries. Also
other monitoring projects are actively involved
in efforts for effective harmonization of the moni-
toring activities in Europe.

Quality assurance and control (QA/QC) in the
analytical laboratories participating in the Moni-
toring System have been included in the activities
of the laboratories under assistance of the relevant
institutions — the regional public health institutes,
other organizations and private labs. The QA system
for analyses in the Monitoring System laboratories
is based on the accreditation procedure steps.
Most collaborating Public Health Service labo-
ratories use accredited methods according to
CSN EN ISO/ICE 17025.

6
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nych laboratofi za podpory organizaci, kterym
prislusi. Jedna se o laboratofe zdravotnich tstavil,
jinych instituci ¢i laboratofe soukromé. Hlavnimi
¢astmi systému zabezpeceni jakosti analyz u la-
boratofi v Systému monitorovani zlstavaji prvky
procesu akreditace i autorizace. VétSina spolupra-
cujicich laboratofi ma akreditované metody podle
CSN EN ISO/ICE 17025.

Podrobné vysledky monitorovani z jednotlivych
subsystémd jsou uvedeny v Odbornych zpravach,
které jsou spolu se Souhrnnou zpravou a dalSimi
informacemi o Systému monitorovani uvedeny
na internetové adrese Stitniho zdravotniho ustavu
www.szu.cz/publikace/monitoring-zdravi-a-
zivotniho-prostredi.

The results have been presented in more detail in
the subsystem’s Technical Reports (in Czech) that
are available together with the Summary Report
(in both Czech and English) on the websites of the
National Institute of Public Health www.szu.cz/
publikace/monitoring-zdravi-a-zivotniho-prostredi
and www.szu.cz/topics/environmental-health/
environmental-health-monitoring.

SZU Praha, Ustiedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System
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2. ZDRAVOTNI DUSLEDKY
A RIZIKA ZNECISTENI OVZDUSI

Subsystém I zahrnuje sledovani vybranych ukaza-
teltl zdravotniho stavu obyvatelstva a kvality ven-
kovniho a vnitiniho ovzdusi. Informace o zdravot-
nim stavu obyvatelstva pochazeji od praktickych
1ékara pro dospélé a praktickych 1ékaiti pro déti
a dorost v ambulantnich zdravotnickych zafizenich.
Po roce 2010 byla tato ¢ast subsystému postupné
omezovana aZz na soucasna 3 meésta (Ostrava, Brno
a Karvina). V téch bylo v roce 2013 zapojeno do
sbéru dat o akutnich respira¢nich onemocnénich
14 détskych a 6 praktickych 1ékard, ktefi méli ve
své péci celkem 23 174 pacientll. Data jsou zpra-
covavana po jednotlivych mésicich, pfi¢emz zapo-
¢itdvany jsou pouze udaje od 1ékart, ktefi v daném
meésici ordinovali nejméné 10 dni.

Vysledky méteni koncentraci znecistujicich latek
ve venkovnim ovzdusi jsou ziskdvany ze sit¢ méfi-
cich stanic, které provozuji zdravotni dstavy v mo-
nitorovanych méstech a z méficich stanic spra-
vovanych Ceskym hydrometeorologickym usta-
vem (CHMU), jejichZ umisténi a rozsah méfenych
latek vyhovuje pozadavkiim Systému monitorovani.
Ze sité automatizovaného imisniho monitoringu
(AIM) provozované CHMU tak byla v roce 2013
do zpracovéni zahrnuta data o zdkladnich Skodli-
vinach, tézkych kovech, PAU a VOC z celkem
100 méstskych stanic v 52 sidlech a v 8 prazskych
¢astech. Pro srovnani byly do vyhodnoceni zahr-
nuty i tdaje o trovni venkovského pozadi ziskané
v rdmci pfislusnych méficich programi na dvou
stanicich EMEP provozovanych CHMU (Co-ope-
rative programme for the monitoring and evalua-
tion of the long range transmission of air pollutants
in Europe) v Koseticich a na Bilém Kiizi, déle
tfi pozadové stanice regionalniho vyznamu (Jese-
nik, Svratouch a Rudolice v Horach) a dopravné
extrémné zatizené stanice (,,hot spot™) v Praze,
Brné&, Usti nad Labem a v Ostravé.

2.1 Incidence oSetrenych akutnich
respiracnich onemocnéni

Akutni respira¢ni onemocnéni (ARO) se podileji
vyznamnou mérou na celkové nemocnosti popu-
lace a jsou nejcastéj$i skupinou onemocnéni
détského véku. Incidence ARO ma proto dilezi-
tou roli v popisu zdravotniho stavu obyvatelstva.

2. AIRBORNE POLLUTION AND
ASSOCIATED HEALTH RISKS

Subsystem 1 comprises monitoring of selected popu-
lation health markers as well as indoor and out-
door air quality. Population health data are sourced
from general practitioners for adults and children
in out-patient health-care facilities. After 2010,
this part of the subsystem was gradually limited
to 3 cities (Ostrava, Brno and Karvind) in which,
since 2013, 14 paediatric and 6 general practi-
tioners, covering a total of 23,174 patients, have
been involved in collecting data on acute respi-
ratory diseases. Data are categorised by months
and only data from GPs who worked at least
10 days in a given month were included.

Concentrations of airborne pollutants are recorded
by a network of measuring stations operated by
health institutes in the monitored cities and by
measuring stations supervised by the Czech Hydro-
meteorological Institute (CHMI). The sites of these
stations and the spectrum of measured substances
fulfil the requirements of the monitoring system.
In 2013, data on basic pollutants, heavy metals,
PAHs, and VOCs from 100 urban measuring
stations in 52 locations and Prague districts
was incorporated from the Automated Immission
Monitoring (AIM) network operated by CHMI
For comparison, the evaluation included also
data on rural background levels acquired from
measurement programmes at two EMEP stations
(Co-operative programme for the monitoring and
evaluation of the long-range transmission of air
pollutants in Europe) operated by CHMI in KoSe-
tice and Bily K7iZ, data from three background
stations with regional significance in Jesenik,
Svratouch, and Rudolice v Hordch as well as data
from traffic ‘hot-spots’ in Prague, Brno, Usti nad
Labem, and Ostrava.

2.1 Incidence of treated acute respiratory
diseases

Acute respiratory diseases (ARD) significantly
participate in overall population morbidity and
comprise the most frequent disease group in child-
hood. Therefore, ARD incidence plays an important
role in the characterization of population health.

8
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Zdravotni disledky a rizika znecisténi ovzdusi
Airborne pollution and associated health risks

Respiracni nemocnost je primarné ovlivnéna epide-
miologickou situaci v populaci a individudlnimi
faktory; jako spoluptlisobici vliv se uplatiiuje troven
znecisténi ovzdusi a klimatické podminky. Pri hod-
noceni vyslednych incidenci je tfeba mit na paméti,
Ze nejde o celkovou nemocnost, ale pouze o osetie-
nou, a to praktickym lékafem. Zahrnuje tedy roz-
hodnuti pacienta jit k 1€kati a subjektivitu hodno-
ceni lékare, déle je oproti celkové oSetfené nemoc-
nosti snizena o vSechny piipady oSetfené v jinych
zdravotnickych zafizenich, napt. nemocni¢niho typu.

Zdrojem informaci jsou zdznamy o prvnim ose-
tfeni pacienta s akutnim respiraénim onemocnénim
u praktického 1ékate pro déti, resp. pro dospélé.
Data jsou ukladana do systémové databidze mo-
nitorovani oSetfenych ARO. Jedna se o uceleny
systém kontinudlniho sbéru, zpracovéani a hodno-
ceni informaci o vyskytu respira¢nich onemoc-
néni, pficemz redundantni ¢i chybné zidznamy
jsou v centrdlni databazi pribézné validovany a
opravovany. Zakladni troven zpracovani predsta-
vuji absolutni poCty novych onemocnéni pro vy-
brané skupiny diagn6z u sledované populace a in-
cidence téchto onemocnéni v jednotlivych véko-
vych skupinach, tedy pocet novych onemocnéni
na 1 000 osob sledované populacni skupiny. Pri-
mérné hodnoty za jednotlivé kalendarni roky jsou
vypocteny z mési¢nich hodnot incidenci.

Meésicni incidence ARO kolisaly v roce 2013 od
jednotek po stovky pfipad na 1 000 osob dané
vékové skupiny v zavislosti na ronim obdobi
a aktudlni epidemiologické situaci. Pocty novych
piipadii osetfenych ARO jsou v poslednich deseti
letech ve srovnani s celym sledovanym obdobim
1995-2013 relativné nizké, nicméné v roce 2013
pozorujeme nardst akutni respiracni nemocnosti ve
vékové skupiné 1-5 let oproti roku 2012 (i pres
tento nartst je vSak nemocnost ARO v této vékové
skupiné stdle nizsi nez je jeji primérna hodnota
v ramci celého sledovaného obdobi). Zatimco
u starSich déti a u mladistvych doslo k dal§imu
mirnému poklesu nemocnosti ARO, ¢imZ se jesté
prohloubilo v roce 2012 dosazené dlouholeté mini-
mum nemocnosti ARO ve vékové skupiné 6-14 let,
novée bylo dosaZeno historického minima v nemoc-
nosti ARO také ve vékové skupiné 15-18 let.

Vyvoj primérné mésicni incidence oSetfenych ARO
v jednotlivych méstech ve vé€kové skupiné 1-5 let,
kde je nemocnost tradi¢né nejvyssi a ktera se v uply-

Respiratory morbidity is primarily influenced by
population epidemiological status and individual
factors, whilst air-pollution levels and climatic
conditions have joint influence. It should be borne
in mind that final levels of incidence do not reflect
overall morbidity but only those cases treated by
general practitioners: numerical outcomes there-
fore involve a patient’s decision to seek treat-
ment, the physicians’ subjective assessment and
are decreased by the numbers of cases treated
in other facilities such as hospitals.

Sources of information are GPs’ records of the
initial treatment of each patient with an acute
respiratory complaint (children and adults). Data
are submitted into a database of treated ARD
cases. This system involves continuous collection,
evaluation and processing of respiratory disease
incidence: redundant or erroneous reports are
continuously validated and revised in the central
database. The basic level of processing is presented
in absolute numbers of new cases in selected
diagnostic groups in the population under follow-up
and the incidence of those diseases in each age
group (the number of new cases per 1,000 of the
population group under follow-up). Mean values
for separate calendar years are derived from the
monthly incidence rates.

The monthly ARD incidence rates in 2013 fluctuated
in terms of hundreds of cases per 1,000 persons
in a given age group, dependent on season and
epidemiological situation. The numbers of newly
treated ARD cases have been relatively low in the
last decade compared to the whole 1995-2013
monitoring period although in 2013 we have
observed a rise in ARD rates against 2012 in the
1-5 years age-group (nevertheless, ARD in this
age-group remains at a lower rate than the mean
average for the entire monitored period). Whilst
there was a mild decrease in ARD morbidity
amongst children and adolescents, further deepening
the long-term minimum recorded in 2012 among
6-14 year-olds, a new historical minimum of ARD
was registered in the 15—18 years age-group.

Fig. 2.1a shows the trend in mean monthly incidence
of treated ARD cases from individual cities in
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nulém roce oproti pfedchozimu roku zvysila, je
zobrazen na obr. 2.1a. Incidence onemocnéni dol-
nich cest dychacich (DDC) dosahovala ve sledova-
nych méstech hodnot 21-34 ptipadd/1 000 déti této
vékové skupiny. Mezi onemocnéni DDC jsou zahr-
nuty jak akutni zanéty prudusek, které tvoii vétSinu
onemocnéni DDC osetfenych u praktického Iékare,
tak zanéty plic (incidence 1-2 piipady/1 000).

V réamci celé populace méla na celkové akutni
respirani nemocnosti v roce 2013 nejvétsi podil
skupina diagn6z onemocnéni hornich cest dycha-
cich s roénim primérnym zastoupenim 75,7 %
(ze vsech sidel i vékovych kategorii). Druhou nej-
vice zastoupenou skupinou diagnéz byla chiipka
(11,4 %) a treti diagnostickou skupinou v poradi
byly akutni zanéty pradusek (11,2 %). Ctvrté misto
zaujima skupina diagnéz ,,zanéty stfedniho ucha,
vedlejSich nosnich dutin a bradavkového vybézku*
(0,9 %), na patém misté byly zanéty plic (0,6 %).
Na poslednim misté bylo astma s 0,2 %. Rozlo-
Zeni diagnéz v ramci oSetfené akutni respiracni
nemocnosti celé sledované populace, viz obr. 2.1b,
pfiblizné odpovid4 podiliim diagnéz u jednotlivych
veékovych skupin. U malych déti je vSak vyssi za-
stoupeni akutnich zanéta pradusek (18,5 % u déti
do 1 roku, resp. 14,1 % u déti véku 1-5 let), naopak
pro nemocnost Skolnich déti je charakteristicky
vyS$Si podil chiipek (15,4 % ve vékové skupiné
6-14 let, resp. 16,0 % ve vékové skupin€ 15-18 let).

2.2 Znecisténi ovzdusi mést

Ve velkych méstech a v méstskych aglomeracich
jsou dlouhodobé hlavnimi zdroji zneci$téni ovzdusi
doprava a procesy s ni spojené (primarni spalo-
vaci a nespalovaci emise — resuspenze, otéry, ko-
roze atd.) a emise z malych zdroji. Doprava je
majoritnim zdrojem oxidd dusiku, aerosolovych
Castic frakci PMg a PMy 5, jemnych castic (PM; o
a dalsi frakce ultra-jemnych Castic), chromu a
niklu, olova (resuspenze), t€kavych organickych
latek — VOC (zazehové motory), polycyklickych
aromatickych uhlovodikii — PAU (vznétové mo-
tory) a ve svém souctu velmi vyznamné emise
sklenikovych plynt oxidu uhelnatého a oxidu
uhligitého (cca 107 az 10° g COy/1 km/vozidlo).
Malé/lokalné vyznamné zdroje spalovani pevnych
a fosilnich paliv pak jsou/mohou byt nezanedba-
telnym zdrojem oxidd dusiku, oxidu uhelnatého,
PAU a c¢astic.

the 1-5 years age group in which morbidity is tradi-
tionally the highest and which increased in 2013
against the previous year. The incidence of lower
respiratory tract (LRT) disease in the monitored
cities reached 21-34 cases per 1,000 children in
this age group. LRT cases include acute bronchitis
which accounts for most GP-treated LRT cases,
and pneumonia (1-2 cases/1,000).

For the whole population in 2013, upper respira-
tory tract diseases constituted the greatest part
of overall respiratory morbidity, with an annual
mean of 75.7%, from all locations and age groups.
Influenza was the second most frequent diagnostic
group (11.4%), the third being acute bronchitis
(11.2%). In fourth place these diagnoses were
followed by otitis media, sinusitis, and mastoiditis
(0.9%), pneumonia (0.6%), and asthma (0.3%).
The distribution of diagnoses associated with
treated acute respiratory morbidity in the moni-
tored population (Fig. 2.1b) is largely comparable
across age groups. Young children have elevated
rates of bronchitis (18.5% in the < 1 year age
group, 14.1% in the 1-5 age group). In contrast,
schoolchildren have higher influenza morbidity
rates of 15.4% in the 6—14 age group and 16.0%
in the 15—18 age group.

2.2 Urban airborne poliution

In large cities and urban agglomerations, the major
long-term sources of airborne pollution are traffic
and its associated processes (primary combustion
and non-combustion emissions — re-suspension,
abrasion, corrosion, etc.) and emissions from small
sources. Traffic is a major source of nitrogen oxide,
aerosol PM o, PM; 5 and fine particulate matter
(PM; g and other fractions of sub-micrometric
particles), chrome, nickel, lead (resuspended),
volatile organic substances — VOCs (petrol engines),
polycyclic aromatic hydrocarbons — PAHs (diesel
engines) and, of high importance when considered
as a sum, greenhouse gases carbon monoxide and
carbon dioxide (approx. 1 0*-10° g co’i km/vehicle).
Small/locally significant sources of solid and fossil
fuel combustion are or may be non-negligible
sources of nitrogen oxide, carbon monoxide, PAHs
and particulate matter.
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Samostatnou kapitolu predstavuje okoli velkych
prumyslovych a energetickych zdroji nebo oblasti
vyznamné zatiZené dalkovym prenosem, kam patii
napiiklad ostravsko-karvinska a severoceska aglo-
merace, a problematika sekundarnich Skodlivin
véetné ozonu vznikajiciho v ovzdusi z emitova-
nych prekursord (VOC).

Tato fakta koresponduji s hodnocenim vyse Cerpani
imisniho limitu primérnych ro¢nich koncentraci
Skodlivin v zdkladnich typech méstskych lokalit
(pozadovéd, dopravni a primyslovd), (obr. 2.10).

Z vétsiny sidel jsou za rok 2013 z méficich siti pro-
vozovanych CHMU a zdravotnimi dstavy k dispo-
zici udaje o hmotnostnich koncentracich zékladnich
méfenych latek (oxid dusicity — 74 stanic a aeroso-
lové castice frakce PMjy — 105 stanic) a o hmot-
nostnich koncentracich vybranych kovi ve frakci
PM;( aerosolovych &astic (arzen, chrom, kadmium,
mangan, nikl a olovo — 50 stanic). Podle osazeni
méficich stanic zahrnutych do zpracovéani jsou tato
data variabilné doplnéna méfenim oxidu sifici-
tého, oxidu dusnatého, sumy oxidl dusiku, oz6nu,
oxidu uhelnatého, dalSich kovu (Co, Zn, Cu, Se,
Hg, V, Fe, Be, Hg), suspendovanych ¢astic frakce
PM; 5 a vystupy z rutinniho monitoringu t€kavych
organickych latek (benzen, toluen) a polycyklic-
kych aromatickych uhlovodika.

Imisni charakteristiky jsou zpracoviny ve dvou
urovnich. Prvni ¢ast je zaméfena na hodnoceni ve
vztahu ke stanovenym ro¢nim imisnim limitim
a referen¢nim koncentracim stanovenym SZU.
Pro hodnoceni byly pouzity imisni limity (IL) sta-
novené pfilohou ¢. 1 zdkona o ochrané ovzdusi
¢. 201/2012 Sb. a referen¢ni koncentrace (RfK)
vydané SZU v kvétnu 2003 — aktudlni zmocnéni
je v § 27 odst. 5 zédkona €. 201/2012 Sb. Ve druhé
urovni byla kvalita ovzdusi hodnocena v defino-
vanych typech (kategoriich) méstskych lokalit
(tab. 2.2.1). Kritériem byla nejenom intenzita okolni
dopravy, ale i podil jednotlivych typl zdroji vy-
tapéni, pfipadné zat€Z vyznamnym primyslovym
zdrojem. Udaje o kvalité ovzdusi byly pro jed-
notlivé typy lokalit vyhodnoceny pro vybrané Skod-
liviny (NO», PM;, As, Cd, Ni, Pb, benzen a BaP).
Pro populaci Zijici v sidlech byl zpracovan odhad
urovné zatéZze méstského pozadi pro jednotlivé
Skodliviny definované jako stfedni hodnota vy-
poctend z méstskych stanic spadajicich do kate-
gorii 2 az 5, mimo Moravskoslezsky kraj.

A separate issue is presented by the environs of
large-scale industrial and power sources or areas
with significant long-distance transfer load such
as the Ostrava-Karvind and northern Bohemia
agglomeration and the load from secondary
pollutants including ozone from emitted pre-
cursors (VOCs).

These data correspond to the evaluated extent
of complying with the limits of the mean annual
concentrations in basic urban types of locality
(background, traffic and industrial), (Fig. 2.10).

For 2013, the measuring networks operated by
CHMI and public health institutes yielded data
on mass concentrations of core pollutants from
the majority of monitored sites: nitrogen dioxide
74 stations, aerosol PMjo 105 stations and mass
concentrations of selected heavy metals 50 stations
(arsenic, chromium, cadmium, manganese, nickel,
and lead in aerosol PMj fractions). Depending
on the location of the measuring stations, these
data were variously supplemented with measure-
ments of sulphur dioxide, nitric oxide, the sum of
nitrogen oxides, ozone, carbon monoxide, other
heavy metals (Co, Zn, Cu, Se, Hg, V, Fe, Be, Hg),
suspended particulate matter PM;, s and with
results of the routine monitoring of VOCs (benzene,
toluene) and PAHs.

Emission characteristics are processed on two
levels. The first level was aimed at the evaluation
as related to the annual emission limits (IL) as
stipulated in annex no.l of Act no. 201/2012 on
air protection, and to the reference concentra-
tions (RfK) issued by the NIPH in May 2003, as
amended in Article 27 para. 5., Act no. 201/2012 Coll.
The second level was aimed at air quality assess-
ment in defined types (categories) of urban areas
(Tab. 2.2.1). The assessment criterion included
not only the intensity of surrounding traffic, but
also the relative proportions of different types of
heating systems and, if applicable, the load from
significant industrial sources. The air quality data
were analyzed, according to the type of area, for
selected pollutants (NO,, PMjg, As, Cd, Ni, Pb,
benzene, and BaP). The urban background pollu-
tion level was estimated for individual pollutants
defined as the mean calculated from the values
from urban stations classified into categories 2-5,
except the Moravian-Silesian Region.
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Tab. 2.2.1 Kategorie (typy) méstskych méricich stanic podle charakteru zatéze
Tab. 2.2.1 Categories (types) of urban measurement stations by the source pattern

Kategorie Charakterizace
Category Description
1 Méstska pozadova bez vyznamnych zdroju (intravilan — parky, sportovisté apod.)
Urban background without major sources (parks, sport grounds, etc.)
2 Méstska obytna s lokalnimi zdroji REZZO 3 (vilové Ctvrti, satelity — doprava do 2 tis. vozidel/24 hod.)
Urban residential with local sources REZZO 3, traffic up to 2 thous. vehicles/24h
3 Méstska obytna bez lokalnich zdroji, CZT a REZZO II, dalkové vytapéni
(komer¢ni, administrativni a obytne objekty — sidlisté, doprava do 2 tis. vozidel/24 hod.
Urban residential without local sources, district heating, traffic up to 2 thous. vehicles/24h
4 Méstskéa obytna s lokalnim i dalkovym vytapénim, doprava 2-5 tis. vozidel/24 hod.
Urban residential with both local and district heating, traffic 2—5 thous. vehicles/24h
5 Méstska obytna s lokalnim i dalkovym vytapénim, doprava 5-10 tis. vozidel/24 hod.
Urban residential with both local and district heating, traffic 5-10 thous. vehicles/24h
6 Méstskéa obytna s lokalnim i dalkovym vytapénim (okoli tranzitnich komunikaci,
doprava nad 10 tis. vozidel/24 hod.)
Urban residential with both local and district heating, traffic over 10 thous. vehicles/24h
7 Méstskéa obytna s vice nez 10 tis. vozidel/24 hod. (tranzitni komunikace — hot spots)
Urban residential with more than 10 thous. vehicles/24h, transit roads (hot spots)
8 Méstska prdmyslova s vy$Sim vyznamem vlivu technologii nez dopravy (do 10 tis. vozidel/24 hod.)
Urban industrial with significant effect of industry, traffic up to 10 thous. vehicles/24h
9 Méstska pramyslova s vy$Sim vyznamem vlivu dopravy nez technologii (1025 tis. vozidel/24 hod.)
Urban industrial with significant effect of traffic (10-25 thous. vehicles/24h)
10 Méstska pramyslova s velmi vyraznym vlivem dopravy (nad 25 tis. vozidel/24 hod.)
Urban industrial with highly significant effect of traffic (over 25 thous. vehicles/24h)
11 Venkovska pozadova — lesy, parky (mimo intravilan), pastviny, neobdélavana puda, vodni plochy,
louky apod.
Rural background — forests, parks (out of intravilan), grasslands, uncultivated grounds, water areas,
meadows, efc.
12 Venkovska zemédélska — vliv zemédeélského zdroje — obdélavana zemédélska plida
Rural agricultural — impact of agricultural source — cultivated grounds
13 Venkovska priimyslova — prevazuijici vliv pramyslu nad dopravou
Rural industrial — influence of industry outweigh the effect of traffic
14 Venkovska primyslova s dopravni zatézi — pfevazuijici vliv dopravy nad vlivem primyslu
Rural industrial with traffic load — influence of traffic outweighing industry
15 Venkovska obytna s nizkou urovni dopravy (do 2 tis.vozidel/24 hod.)
Rural residential with low-level effect of traffic (up to 2 thous. vehicles/24 h)
16 Venkovska obytna se stfedni urovni dopravy (2 az 10 tis. vozidel/24 hod.)
Rural residential with medium traffic load (2—10 thous. vehicles/24h)
17 Venkovska obytna s vysokou urovni dopravy (> 10 tis. vozidel/24 hod.)
Rural residential with high traffic load (> 10 thous. vehicles/24h)
18 Venkovska dopravni zatéz (> 10 tis. vozidel/24 hod.) bez obytné zastavby

Rural non residential with traffic load (> 10 thous. vehicles/24h), no residential buildings

Poznamky: / Notes:

1. U prdmyslové zény se zde primarné nehodnoti typ primyslu. A to pfesto, Ze z hlediska znecisténi ovzdusi ma v radé pripadl
podstatnéjsi roli typ primyslu nez doprava — pfikladem technologii s riznym vlivem mohou byt metalurgické procesy,

lehké montazni haly, lakovny, pivovar (bez vlastniho zdroje tepla), vyznam ma také ,vyska komin0“, fugitivni emise atd.

In industrial zones the type of industry is not evaluated. However, in many cases the type of industry plays a more important
role than traffic — metallurgical, assembly shops, painting halls, breweries (without separate heat source); important is also

chimney heights, fugitive emissions, etc.

U kategorii definovanych ucelem vyuziti je kladen diraz vzdy na majoritni zdroje zne€isténi ovzdusi (tj. vzdy jeden ze tfi —

doprava, priimysl, vytapéni).

In categories defined by function the emphasis is always on the major source of airborne pollution (i.e. one of three options —

traffic, industry or heating).

Definice ,Venkovska zéna“ je vymezena pro sidla do 2 tis. obyvatel a extravilany vSech sidel.

A rural zone is defined by habitats of up to 2,000 inhabitants.

. Pfifazeni do kategorii se bere v Uvahu dlouhodoba zatéz lokality.

Long-term load is taken into account for classification in various categories.
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2.2.1 Zakladni mérené latky

PrestoZe se proti roku 2012 ve vétsing sledovanych
parametri kvality venkovniho ovzdusi situace
v roce 2013 mirné zhorsila, naméfené hodnoty ne-
vybocuji z dlouhodobého trendu. Kvalita ovzdusi
v monitorovanych sidlech je vyznamnéji ovliviio-
vana meteorologickymi podminkami, které lze
charakterizovat vyssi Cetnosti excestt a rychlych
zmén pocasi zahrnujicich dlouhodobéjsi sucha
obdobi vysokych teplot, kratkd obdobi intenziv-
nich srazek ¢i zimni inverzni situace aZ plo$ného
charakteru. Navic je moZno zimu (topnou sezénu)
2013-2014 povazovat v kontextu dlouhodobého
vyvoje za velmi mirnou. ZneciSténi ovzdusi mést
a méstskych aglomeraci stale ovliviiuje zejména
doprava, kterd je zde dominantnim a v podstaté
jiz plos$né pisobicim zdrojem znecisténi ovzdusi.
Dalsi spolupisobici zdroje (teplarny, domaéci vy-
tapéni, primysl) maji vice lokalni vyznam. Spe-
cifickou oblasti je Moravskoslezsky kraj (MSK)
s dlouhodobé zvySenymi hodnotami Skodlivin
ve venkovnim ovzdusi, kde maji zdsadni vyznam
emise z velkych primyslovych zdroji a dalkovy
transport Skodlivin. To potvrzuji ro¢ni imisni cha-
rakteristiky oxidu dusicitého, suspendovanych ¢astic
frakce PMjo a PM; s, které nejenom v méstskych
dopravné exponovanych lokalitich, ale i v pri-
myslem zatiZzenych oblastech MSK piekracuji jak
doporucené hodnoty Svétové zdravotnické orga-
nizace (WHO), tak i imisni limity. Naproti tomu
meéfené hodnoty oxidu uhelnatého a oxidu sifici-
tého na stanicich ve méstech jen vyjimecné pie-
krocily drovent 5 % stanovenych kratkodobych
imisnich limitl, nevyznamné zvySené koncentrace
oxidu sific¢itého lze pozorovat na nékterych stani-
cich v Moravskoslezském kraji.

Rocni aritmetické priméry oxidu dusicitého na po-
zadovych stanicich EMEP nepiekrodily 10 pg/m3,
ve méstech se v zdvislosti na intenzité okolni do-
pravy pohybovaly v rozsahu od 17 pg/m3 v pfimo
emisné nezatiZzenych meéstskych lokalitach, pres
20 az 30 pg/m3 u dopravné stfedné zatiZenych
stanic az k 43 ug/m3 ro¢niho priméru v dopravné
silné zatizenych lokalitich. Dlouhodobé nejvyssi
hodnoty jsou méfeny na dopravnich ,hot spot*
stanicich (v Praze, Ostravé, Brné a Usti nad La-
bem), kde mohou ro¢ni stfedni hodnoty piesahnout
50 pg/m3 (> 125 % stanoveného imisniho limitu
40 pg/m3). V méstskych celcich se na vysledném

2.2.1 Primary measured substances

Although most of the 2013 ambient air quality
parameters under follow-up are slightly worse when
compared to 2012, they show no real deviation in
terms of long-term trends. Ambient air quality
in the residential areas under monitoring is to
a greater degree influenced by meteorological con-
ditions which may be characterised by a higher rate
of extreme and rapid weather changes including
more long-term periods of dry weather with high
temperatures, short periods of intense precipitation
or almost nationwide atmospheric inversions in
winter. Furthermore, the 2013-2014 winter heating
season was very mild in terms of long-term trends.
Airborne pollution in cities and urban agglome-
rations is primarily caused by traffic as a major
and effectively non-point source. Other sources
(heating plants, domestic heating and industry)
have a more localised significance. A specific area
is the Moravian-Silesian Region (MSR) with long-
term elevated values of pollutants in ambient air
from major industrial sources and long-distance
pollution transport. That is confirmed by annual
emission characteristics of nitrogen dioxide and
PM ;o and PM> 5 suspended fractions which exceed
recommended WHO values and emission limits
in urban traffic-burdened localities and industrial
areas in the Moravian-Silesian Region. On the
other hand, recorded values of carbon monoxide
and sulphur dioxide at urban measuring stations
only rarely exceeded the 5% short-term emission
limit. Slightly elevated concentrations of sulphur
dioxide were detected at some measuring stations
in the Moravian-Silesian Region.

Annual arithmetic means of nitrogen dioxide did
not exceed 10 ,ug/m3 at EMEP background sta-
tions; the mean annual value in cities, depending
on the intensity of surrounding traffic, ranged from
17 ,ug/m3 in by pollution sources directly no-load
areas, over 20-30 ,ug/m3 in medium load areas and
up to an annual mean of 43 ,ug/mj in areas heavily
burdened by traffic. In the long-term, the highest
values are recorded in ‘hot-spots’ (in Prague,
Ostrava, Brno and Usti nad Labem) where mean
annual values may exceed 50 ,ug/m3 (> 125% of
the set emission limit of 40 ,ug/m3 ). Final nitrogen
dioxide pollution values in urban areas are asso-
ciated with traffic, heating plants, domestic heating
and namely in the Ostrava-Karvind area also large
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znecisténi oxidem dusicitym kromé dopravy po-
dili teplarny, vytopny, domaci topenisté a zejména
v ostravsko-karvinské oblasti i velké primyslové
zdroje. Situace se dlouhodobé neméni.

ZvySena dlouhodoba expozice hodnotdm suspen-
dovanych castic frakce PMyy ve méstech ma
plo$ny charakter a lze odhadovat, Ze témér 40 %
ze 4,2 miliénu obyvatel do zpracovani zahrnutych
sidel Zije v mistech, kde je naplnéno alesporii
jedno z kritérii prekroceni imisniho limitu. Vice
nez 35 prekroceni kratkodobého 24hod. imisniho
limitu (50 pg/m3/24 hodin) bylo v roce 2013 na-
meéfeno na 41 stanicich (42 % méficich stanic z cel-
kového poctu 98 hodnocenych), ro¢ni imisni limit
40 pg/m3/r0k) byl pfekrocen na 11 méficich stani-
cich, vétSinou v Moravskoslezském kraji (MSK).
Nejvyssi méstskd hodnota ro¢niho aritmetického
pruméru byla v roce 2013 zaznamenana na stanici
v Ostravé - Bartovicich (52 ug/m3). Vys8i zatéz
Casticemi frakce PM ;o v MSK doklada i rozdil
az 15 ;Jg/m3 rocniho priméru mezi odhady rocni
stfedni hodnoty v sidlech (39,3 pg/mS/rok pro sidla
v MSK a 25,3 pg/m3/r0k pro ostatni sidla v CR).

V jednotlivych typech méstskych lokalit, v zavis-
losti na intenzité okolni dopravy, se ro¢ni stfedni
hodnota PM o pohybovala:

* v rozsahu od 24,0-25,2 pg/m3 (34,6-41,6 ug/m3
v MSK) v dopravou nezatiZzenych lokalitich
(kategorie 2 a 3),

« pres 26,5-29,3 ug/m’ (44,2 pg/m’> v MSK)
rocniho priméru v dopravné exponovanych
mistech (kategorie 4 az 6),

* a7 po 24,8-36,8 pg/m> (43,1-44,2 pg/m> v MSK)
ro¢niho priméru v primyslem silné exponova-
nych lokalitach (kategorie 8 az 10).

Z tohoto srovnani (viz obr. 2.2) je ziejma zavislost
meétfenych hodnot PM jak na intenzité dopravy,
kdy se emise z liniového zdroje/zdroji pricitaji
k méstskému pozadi, tak na vlivu lokalnich malych
zdrojii — topenist. Specifickym piipadem pak je
ostravsko-karvinska aglomerace, kde je obvykla
kombinace zdrojii (doprava a lokalné plsobici
zdroje) doplnéna o vliv vyznamnych primyslovych
zdroji a nezanedbatelny vyznam zde ma i dalkovy
transport. Nasvédcuje tomu stiedni rocni hodnota
na trovni 50 pg/m3/rok dlouhodobé méfena na ven-

N4

kovské stanici Vérnovice lezici na spojnici ostrav-

industrial sources. The situation remains stable
on a long-term basis.

Exposure to elevated values of PMjy suspended
aerosol fractions in cities is of a non-point character
and an estimated 40% of the 4.2 million inhabitants
of the residential areas under study live in locations
where at least one of the criteria of exceeded limits
is confirmed. In 2013, over 35 cases of exceedance
of the short-term 24h emission limit (50 ,ug/m3/24h )
were detected at 41 stations (42% of measuring
stations from a total of 98 evaluations). The annual
limit (40 yg/mj/year) was exceeded at 11 stations,
mainly in the Moravian-Silesian Region. The highest
urban value of the annual arithmetical mean in 2013
was recorded in Ostrava - Bartovice (52 ,ug/m3).
Increased load from PM g aerosol fractions in the
M-S Region is highlighted by a difference of up to
15 ,ug/m3 of the annual mean between estimates of
median annual values (39.3 yg/m3/year for MSR,
and 25.3 ,ug/m3 for other residential locations in
the Czech Republic).

In individual types of urban areas, depending on
the intensity of local traffic, the PM ;9 mean annual
value ranged:

e from 24,0 to 25.2 ug/m’ (34.6-41.6 ug/m’ in
M-SR) in localities with no traffic load (cate-
gories 2 and 3);

e from 26.5 to 29.3 ,ug/m3 (44.2 ,ug/m3 in M-SR)
of the annual mean in traffic exposure areas
(categories 4 and 6);

o up to 24.8-36.8 ug/m’ (43.1 to 44.2 ug/m’ in
M-SR) of the annual mean in localities heavily
exposed to industry (categories 8 to 10).

This comparison (see Fig. 2.2) clearly illustrates
the connexion of the measured PM gy values with
traffic intensity where pollution from line sources
is attributed to the urban background as well as
to the influence of small local sources (furnaces).
A specific case in point is the Ostrava-Karvind
agglomeration where the usual combination of
sources (traffic and local sources) is complemented
by significant industrial sources and probably
also by long-range air pollution transport. That is
supported by the median value of 50 ,ug/mj/year
recorded on a long-term basis at the rural measuring
station in Vériiovice which is situated on the cusp of
the Ostrava agglomeration and the Polish industrial
border zone in the Jastrebsko-Rybnickd region.
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ské aglomerace a polskych primyslovych pohra-
ni¢nich oblasti v Jastfebsko-Rybnické oblasti.

Dlouhodobé pozorovany vyvoj — sniZovani méfe-
nych hodnot v nékterych zatiZzenych oblastech —
je ¢asto kompenzovan pozvolnym ,,zhorSovanim*
situace v malo zatiZzenych lokalitich. Pocet mést-
skych méricich stanic, na kterych byla v roce 2013
piekrocena stfedni hodnota 20 pg/m3/r0k (dopo-
rucend jako mezni Svétovou zdravotnickou orga-
nizaci WHO), ¢inil 91 z 98 (93 %) hodnocenych
meéficich stanic (v roce 2012 to bylo = 90 %). Zatéz
prostiedi aerosolovymi casticemi frakce PMj
meziro¢n€ mirné narostla, ale v kontextu dlouho-
dobé¢jsiho vyvoje mé v sidlech charakter spiSe se-
trvalého stavu (obr. 2.3). Hodnoty ro¢niho aritme-
tického priméru na republikovych a regionalnich
emisné pifimo nezatiZzenych pozadovych stani-
cich CHMU (Kosetice, Rudolice v Horach a Jese-
nik) se pohybovaly v rozmezi 15 az 19 pg/m3/rok
(aritmeticky pramér 17,9 pg/m3), coZ je spolec¢né
s 3—17 prekro¢enimi 24hod. koncentrace 50 pg/m3
(14 prekroceni v roce 2012) jiz srovnatelné s hod-
notami méfenymi v dopravou nezatizenych mést-
skych lokalitich. Rozdéleni Cetnosti méstskych
meéficich stanic podle poctu dnt, ve kterych byla
naméfena denni koncentrace PM vyS$§i neZ limit
50 ug/m3, je na obr. 2.3.

Do zpracovani hodnot suspendovanych ¢astic
frakce PM, 5 bylo v roce 2013 zahrnuto 34 mést-
skych stanic — Sest stanic v Praze a v Plzni, ¢tyfi
stanice v Brné, dvé v Ostravé a po jedné stanici
v dalsich 16 sidlech. Ro¢ni imisni limit (25 pg/m3)
byl pfekrocen na 6 méstskych stanicich (z toho
dvé dopravni stanice byly v Brné a ostatni v pra-
myslovych lokalitich MSK). Hodnota 10 pg/m3
ro¢niho priméru, doporu¢ovana WHO jako mezni,
byla pfekrocena na vSech méficich stanicich
véetné republikové pozadové stanice v KoSeticich
(15,3 pg/m3/rok). Podil suspendovanych castic
frakce PM; 5 ve frakci PM( se pohyboval od 46 %
(stanice v Berouné), po 86 % na stanici v Liberci.
V obdobi 2007 az 2013 se hodnota podilu po-
hybovala mezi 72 azZ 76 % (76 % v roce 2013).
Dlouhodoby pribéh odhadu stfednich hodnot
v sidlech (od roku 2004) je prezentovan na obr. 2.4.
Primérné ro¢ni koncentrace PM, 5 v roce 2013
a podil frakce PM; 5 ve frakci PMjo na méficich
stanicich je zobrazen na obr. 2.5.

In the long-term, the decline of measured values in
certain high-load regions is balanced by a gradual
deterioration in low-load areas. In 2013, the
WHO-recommended limit value of 20 yg/mj/year
was exceeded in 98 (93%) of evaluated measuring
stations, as compared to 90% of stations in 2012.
Environmental load caused by PM ;o aerosol frac-
tions has increased moderately but has a tendency
to be stable in the long-term (Fig. 2.3). The annual
arithmetic mean at nationwide and regional back-
ground CHMI stations (KoSetice, Rudolice v Ho-
rdch and Jesenik) ranged from 15 to 19 yg/mj/year
(arithmetical mean 17.9 ,ug/m3) which, alongside
3-17 instances of exceeded 24h 50 yg/m3 con-
centrations (14 cases of exceedance in 2012), is
comparable to values recorded in urban localities
with no traffic load. The distribution of urban
measuring stations according to the number of days
when the daily concentration of PM;y measured
exceeded the 50 ,ug/m3 limit is presented in Fig. 2.3.

Evaluation of PM, 5 suspended fraction values
in 2013 involved 34 urban stations: 6 in Prague
and Pilsen, 4 in Brno, 2 in Ostrava and 1 each in
a further 16 residential localities. The annual limit
(25 /.1g/m3) was exceeded at 6 urban stations
(of these 2 were traffic loaded sites in Brno and
the rest were in industrial localities in M-SR).
The WHO recommended mean annual limit of
10 ,ug/m3 was exceeded at all the measuring sta-
tions including the national background station
in Kosetice (15.3 ,ug/m3 ). The mean ratio of PM; s
suspended fractions in the PMj¢ fraction varied
from 46% (Beroun) to 86% at the station in
Liberec. During the 2007-2013 period the mean
value of this ratio was around 72%—76% (76%
in 2012). The long-term course of the mean PM> s
value estimate in residential areas (since 2004)
is presented in Fig. 2.4. Recorded mean annual
concentrations of PM; s in 2013 and the ratio
of PM> s in the PMj fraction at the measuring
stations are shown in Fig. 2.5.

2.2.2 Heavy metals in PM9 suspended
fractions

The levels of airborne pollution by heavy metals
were without significant fluctuation in the majority
of the monitored urban localities. Good correla-
tion of annual arithmetical and geometrical
means in most areas denotes a relative stability
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2.2.2 Kovy v suspendovanych c¢asticich
frakce PM1qo

Uroveil znecisténi ovzdusi sledovanymi t&zkymi
kovy je ve vétsiné hodnocenych méstskych lokalit
dlouhodobé bez vyznamnéjSich vykyva. Dobra
shoda hodnot ro¢niho aritmetického a geometric-
kého priméru ve vétSiné oblasti svéd¢i o relativni
stabilit¢ a homogenité méfenych imisnich hodnot
ve méstech bez velkych sezonnich, klimatickych
¢i jinych vykyvu (obr. 2.6).

Pole koncentraci As, Cd, Ni a Pb v sidlech je ve
srovnani s hodnotami pfirozeného republikového
pozadi, méfenym na stanicich EMEP v Koseti-
cich a na Bilém KiizZi, vétSinou mirné zvysené
(pfiblizné 2 az 4krat). Vyjimku tvoii Cetnéjsi vyssi
hodnoty arzenu nebo i piekroceni jeho imisniho
limitu, které Ize nalézt predevsim v okoli vyznam-
nych primyslovych zdroji na stanicich v Ostravé
(metalurgie) a v lokalitdich s majoritnim zastou-
penim spalovani tuhych fosilnich paliv (naptiklad
hodnoty As v Kladn&-Svermové nebo v Praze 5 -
Reporyjich). Vys&i koncentrace ostatnich kovii
maji vétSinou lokalné ohraniceny vyskyt i vyznam;
pramyslem zatiZzené oblasti na Ostravsku jsou cha-
rakterizovany zvySenymi hodnotami Ni, Mn, Cd
a Pb, imisni limit pro Cd byl piekrocen na stanici
v Tanvaldu — Skolka a staré zitéZe identifikuji
napiiklad vyssi hodnoty Pb a Ni v Pfibrami nebo
Cr a Ni v Kladné.

2.2.3 Polycyklické aromatické uhlovodiky

Mezi 8kodliviny organické povahy sledované ve
vybranych sidlech v ovzdusi patii latky se zavaz-
nymi zdravotnimi U¢inky — polycyklické aroma-
tické uhlovodiky (PAU). Jejich vySemolekularni
frakce je sice vazana na jemné aerosolové Castice
(frakce PM; 5 a menSi), ale mohou se vyskytovat
i ve formé& par. Rada z nich patii mezi mutageny,
respektive karcinogeny. Vyvoj odhadu roc¢nich
stfednich hodnot v sidlech za obdobi 1997 az 2013
ma charakter spiSe setrvalého stavu (obr. 2.6).
Hodnoceni méfenych hodnot PAU v monitorova-
nych sidlech v roce 2013 vychazi z méfeni na
29 stanicich provozovanych zdravotnimi ustavy
(SZU/ZU) a CHMU, 3 stanice — Kogetice, Cervena
a Kucharovice lze klasifikovat jako pozadové.

Z porovnani imisnich charakteristik PAU stanic
umisténych v jednotlivych typech méstskych loka-
lit vyplyvé, Ze se jedna vzdy o kombinaci vlivu
dvou hlavnich typt zdroji emisi PAU (domaéci to-

and homogeneity of the emission values measured
in cities without great seasonal, climactic or other
variations (Fig. 2.6).

Concentrations of As, Cd, Ni and Pb in residential
areas are mostly moderately (about 2—4 fold) higher
than natural rural background values recorded
at the EMEP stations in KoSetice and Bily Kriz.
An exception is seen in more frequent elevated
As values or even exceedance of its emission limit
which occurs near major industrial sources at the
measuring stations in Ostrava (metallurgic plants)
and localities prone to large-scale combustion
of solid fossil fuels (for instance, the As values
in Kladno-Svermov and Prague 5 - Reporyje).
Elevated concentrations of other heavy metals
usually are of restricted local incidence and signi-
ficance, whilst industrial heavy-load localities in
the Ostrava region are characterised by higher
levels of Ni, Mn, Cd and Pb: the emission limit for
Cd was exceeded at the Tanvald — kindergarten
measuring station, and areas with an old toxic load
are identified by elevated Pb and Ni in Pribram,
and Cr and Ni in Kladno.

2.2.3 Polycyclic aromatic hydrocarbons

Amongst the organic pollutants monitored in
selected localities were compounds having serious
health effects — polycyclic aromatic hydrocarbons
(PAHs). Although their high-molecular fractions
are bound to fine aerosol particles (PM> 5 and
smaller fractions) they may also occur as vapour.
A number of them are classified as mutagens
and carcinogens. The trend in estimates of mean
annual values in residential areas over the period
1997-2013 is of a rather stable character (Fig. 2.6).
The evaluation of measured values of PAHs in
the sites under monitoring in 2013 was carried
out at 29 measuring stations operated by public
health institutes and CHMI, of which the stations
in Kosetice, Cervend and Kucharovice may be
classified as background.

Comparison of PAH emission characteristics
collected by measuring stations in different types of
urban localities reveals the ongoing combination
of effects from two major types of sources of PAHs
(household heating and traffic) where emission
from line sources is added to that of the urban back-
ground as locally affected by small local sources.
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penisté a doprava), kdy se emise z liniovych zdroja
sCitaji s méstskym pozadim mistné ovliviiovanym
lokalné pusobicimi malymi zdroji. Specifickym
ptipadem je primyslem a starou zat€Zi exponovana
ostravsko-karvinska aglomerace, kde se k obvyk-
Iym zdrojim pridavaji jak emise z velkych pri-
myslovych celkt, tak vyznamny prispévek dalko-
vého transportu.

V roce 2013 byla hodnota imisniho limitu pro
benzo[a]pyren (BaP) prekrocena na 21 z 29 do
zpracovani zahrnutych stanic. Imisni limit byl, mimo
zcela specifickou venkovskou — pfiméstskou stanici
v Kladn&-Svermové, ¢tyf a vicendsobn& piekro-
¢en na Ctyfech stanicich v Moravskoslezském kraji
(3 stanice piimo v Ostravé, jedna stanice v Ceském
Te&sin€). Na ostatnich méstskych stanicich byla hod-
nota limitu prekrocena maximaln€ o 75 %. NejniZsi
hodnoty, naméfené v sidlech (v Sokolové a ve Zdaru
nad Sazavou - 0,7 ng/ms/rok), jsou dva az trikrat
vy$8i nez hodnoty naméfené na pozadovych stani-
cich (0,24 ng/m’/rok), kde Ize vyznamné sniZeni
proti roku 2012 pfipsat velmi mirné zimé (obr. 2.7).
Hodnoty rocnich stfednich primért BaP, obecné
pouzivaného jako indikatoru zatéZe ovzdusi PAU,
se v méstskych lokalitich nezatizenych priimyslo-
vymi zdroji a dopravou pohybovaly v rozpéti mezi
0,68 az 2,95 ng/m’, se stiedni hodnotou 1,34 ng/m”.
V dopravné zatiZzenych lokalitdch se hodnoty v let-
nim obdobi pohybovaly pod hranici 0,1 ng/m”, ro¢ni
stfedni hodnota pro tento typ lokalit byla 1,30 ng/m3 .
V primyslové exponovanych oblastech (chemicky
prumysl, metalurgie atp.), pfedevs§im v Ostravsko-
karvinské panvi, byly ro¢ni stfedni hodnoty néko-
likandsobné vyssi (2,9 az 9,4 ng/m3). Navic jsou zde
doprovazeny zimnimi 24hod. maximy v fadu desi-
tek ng/m3, v letnim obdobi se zde mérené hodnoty
nejcastéji pohybovaly od 0,1 do 5 ng/m3; stiedni
ro¢ni hodnota pro tuto kategorii méstskych lokalit
pak byla v roce 2013 odhadnuta na 4,4 ng/m3.

Smés PAU tvofi rada latek, z nichZ nékteré jsou
klasifikovany jako pravdépodobné karcinogeny,
které se lisi vyznamnosti zdravotnich t¢inka. Odhad
celkového karcinogenniho potencidlu smési PAU
v ovzdusi vychazi z porovnani potencialnich karci-
nogennich ucinki sledovanych latek se zavaZnosti
jednoho z nejtoxictéjSich a nejlépe popsanych
zastupci — benzo[a]pyrenu. Vyjadiuje se proto jako
toxicky ekvivalent benzo[a]pyrenu (TEQ BaP)
a jeho vypocet je dan souctem soucinti toxickych
ekvivalentovych faktort (TEF) stanovenych US EPA
(tab. 2.2.3.1) a méfenych koncentraci.

A case in point is the Ostrava-Karvind agglomera-
tion which suffers from exposure to industry and
the old pollution load; here the usual sources are
compounded by emissions from large industrial
complexes and by the significant effects of long-
range air pollution.

In 2013, the limit value for benzo[a]pyrene (BaP)
was exceeded in 21 of the 29 measuring stations
the results of which were included in the present
analysis. Except for one wholly specific rural sub-
urban station in Kladno-Svermov, the limit was
exceeded 4 or more times in four stations in the
M-S region (3 stations in Ostrava and 1 in Cesky
Tesin) and exceeded by a maximum of 75% in the
other urban stations. The lowest values obtained
in residential areas (0.7 ng/m3/year) in Sokolov
and Zddr nad Sdzavou are 3 times higher than
concentrations detected at background stations
(0.24 ng/mj/year) in which the marked decrease
against values in 2012 is attributable to a very
mild winter (Fig. 2.7). The annual range of BaP
used as an indicator of the PAH airborne load was
0.68-2.95 ng/mj, with a mean of 1.34 ng/m3, in
urban localities not burdened by industrial sources
and traffic. In the summer months, the values
ranged under 0.1 ng/m3 in localities burdened with
traffic load, whilst the mean annual values for this
type of locality were 1.30 ng/mj. In areas with
industrial load (chemicals, metallurgy) such as the
Ostrava-Karvind basin the mean annual values
are several times higher (2.9-9.4 ng/mj) accom-
panied by 24h maximum winter values in terms
of tens of ng/mj; in the summer months the values
measured varied usually from 0.1 to 5 ng/m3, with
an annual mean for such type of urban locality
estimated at 4.4 ng/m’ in 2013.

PAH compounds comprise a number of substances
of which some are classified as probable carcino-
gens with health effects of diverse impact. Estimates
of the overall carcinogenic potential of airborne PAH
compounds are based on comparison of potential
carcinogenic effects of monitored substances with
that of the most toxic and best known repre-
sentative — benzo[a[pyrene (BaP). The estimate
is therefore expressed as the toxic equivalent of
benzolalpyrene (TEQ BaP) and is calculated as
the sum of products of toxic equivalent factors
(TEF), as determined by US EPA (Tab. 2.2.3.1)
and the concentrations measured.
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Tab. 2.2.3.1 Toxické ekvivalentové faktory (TEF) pro karcinogenni polycyklické aromatické

uhlovodiky
Tab. 2.2.3.1 Toxic equivalent factors (TEF) for carcinogenic polycyclic aromatic hydrocarbons

TEF [IEG TEF

Benzo[a]pyren 1 Benzo[blfluoranthen 0.1 Dibenz[ah]anthracen 1

Benzo[a]pyrene Benzo[bjfluoranthene Dibenz[ah]anthracene

Benzo[K]fluoranthen 0.01 Benzo[a]anthracen 0.1 Indeno[1,2,3-c,d]pyren 0.1

Benzolk]fluoranthene Benzo[a]anthracene Indeno[1,2,3-c,d]pyrene

Chrysen 0.01 | Benzo[jlfluoranthen 0.1

Chrysene Benzolj]fluoranthene

Hodnoty TEQ BaP vypoctené pro stanice, kde byl
v roce 2013 sledovan potfebny rozsah smési PAU,
vykazuji velké rozdily mezi méfenim pokrytymi
oblastmi. Hodnoty nad 10 ng/m3 (13,3ng TEQ/m3 /rok
v roce 2013) jsou dlouhodobé nalézany na stanici
¢. 1713 (Bartovice) v Ostravé, reprezentujici okoli
vyznamného primyslového zdroje. RovnéZ na dal-
Sich primyslem ovlivnénych stanicich v Ostravé a
Moravskoslezském kraji (¢. 1410 — Pfivoz, 1939 —
Poruba, 1066 — Cesky Té&Sin, 1926 — Valasské
hodnoty (> 5 ng/m3/rok TEQ BaP) neZ na ostat-
nich méstskych stanicich, kde se ro¢ni hodnoty
TEQ BaP, nezavisle na drovni zatéze z dopravy,
pohybovaly od 1,2 do 1,9 ng/m3 . O zvySené zatézi,
a to 1 emisné pfimo nezatiZenych pozadovych
lokalit v CR, svéd&i hodnoty ro¢niho aritmetic-
kého priméru TEQ BaP spoctené pro pozadové
stanice (Kosetice, Kuchatovice, Cervend) — 1,15 aZ
1,49 ng/m3 v roce 2013. Vyvoj hodnot toxického
ekvivalentu na vybranych méstskych stanicich a
na pozadové stanici EMEP v KoSeticich v letech
2001 az 2013 ukazuje obr. 2.8.

2.2.4 Tékavé organické latky

Do zpracovani za rok 2013 byly zahrnuty hodnoty
koncentraci tékavych organickych latek (VOC)
z celkem 13 stanic provozovanych CHMU v ramci
statni imisni sit€¢ AIM. Na stanicich byly sledovany
koncentrace benzenu a toluenu.

Pro benzen je stanoven ro¢ni imisni limit 5 pg/mS.
Dostupna data potvrzuji zdsadni vyznam priamyslu
a dopravy jako nejvétsich zdroju t€kavych organic-
kych latek a zvlasté benzenu do ovzdusi. Vyznam
jednotlivych skupin zdroji je zfejmy ze srovnani
ro¢nich hodnot benzenu na méstskych stanicich
a stanicich zatiZenych primyslem. Doprava, pies
vyznamné sniZeni obsahu benzenu v motorovych

BaP TEQ values calculated for measuring stations
which in 2013 monitored the requisite range of PAHs
reveal great differences between the areas covered.
Values exceeding 10 ng/m3 (13.3 ng TEQ/m3/year
in 2013) have a long-term incidence at measuring
station no. 1713 (Bartovice) in Ostrava and repre-
sent the vicinity of a large-scale industrial source.
Likewise, other industrially burdened stations in
Ostrava and the M-S region (no. 1410 — Privoz,
1939 — Poruba, 1066 — C’esky Tésin, 1926 — Valas-
ské Mezirici) detected several times higher values
(>5 ng/m3/year TEQ BaP) than at the other urban
measuring stations where annual BaP TEQ values
ranged from 1.2 to 2.9 ng/mj, irrespective of traffic
load. That the load has also increased in the Czech
Republic in background localities is supported by
the annual TEQ BaP arithmetical mean calculated
for background stations in KoSetice, Kucharovice
and Cervend — 1.15 to 1.49 ng/m3 in 2013. The
trend in toxic equivalent values detected at selected
urban stations and at the background EMEP sta-
tion in Kosetice in the 2001-2013 period is pre-
sented in Fig. 2.8.

2.2.4 Volatile organic substances

In 2013, the airborne values of volatile organic
compounds (VOCs) were analysed from 13 stations
operated by CHMI, as part of the AIM national
network. Concentrations of benzene and toluene
were monitored.

The annual limit for benzene has been set at the
level of 5 yg/mj. Available data have confirmed the
Sfundamental role of industry and traffic as being
the greatest sources of volatile organic substances,
airborne benzene in particular. The significance of
individual groups of sources is evident from com-
parison of annual benzene values in urban and
industrial stations. Despite the marked reduction
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benzinech, ziistava hlavnim zdrojem benzenu v mést-
ském ovzdusi. Rozpéti mérenych hodnot i odhad
ro¢ni stfedni koncentrace benzenu v sidlech na
trovni 1,3 pg/m3 ale svéd¢i o tom, Ze pres vyso-
kou hustotu komunikaci a intenzitu dopravni za-
téZe nejsou ani na dopravné exponovanych mistech
méfeny vyznamné zvySené hodnoty ani prekroceni
IL — imisniho limitu.

V méstskych dopravou zatiZzenych i nezatiZenych
lokalitach se ro¢ni stfedni hodnoty pohybovaly od
0,9do 1,6 pg/m3 /rok. Ro¢ni stfedni hodnoty v pri-
myslem zatiZenych oblastech (Ostrava) ale byly
v rozsahu od 3.4 do 4,0 pg/m3. Nejvyssi roéni pra-
mérnd hodnota 4 pg/m3 byla zjisténa v ostravské
ctvrti Pfivoz na stanici ¢. 1410 a proti minulym
letim zde nebyl prekrocen imisni limit.

Roc¢ni koncentrace toluenu ve venkovnim ovzdusi

Y o 3 .. L « .
neprekrocily 4 ug/m’, tj. 4 % stanovené referencni
koncentrace.

2.2.5 Komplexni hodnoceni kvality ovzdusi

Komplexni hodnoceni kvality ovzdusi bylo v roce
2013 provedeno pro zakladni identifikované typy
méstskych lokalit (tab. 2.2.1). Kritérii rozdéleni
kategorii byla intenzita okolni dopravy, podil jed-
notlivych typt zdrojii vytapéni a zat€Z vyznamnym
primyslovym zdrojem. VSechny hodnocené typy
méstskych lokalit vSak nejsou vZdy pokryty v ce-
Iém potfebném spektru zdjmovych latek. V pii-
padé, Ze v daném typu méstské lokality bez pri-
myslové zatéZe nebyla v roce 2013 urcita speci-
fick4 latka nebo typ latek sledovany (jednalo se vy-
hradn€ o BaP, benzen), byla tato kategorie lokalit
hodnocena podle odhadu stfedni zatéze v mést-
skych lokalitach (kategorie 2 az 5, tab. 2.2.1).

Vypocet indexu kvality ovzdusi IKO! vychézi ze
stanovenych limitnich koncentraci. Do jeho zpra-
covani byly zahrnuty ro¢ni hodnoty aritmetického
priméru oxidu dusicitého, suspendovanych castic
frakce PMjo a PM; 5, arzenu, kadmia, niklu, olova,
benzenu a benzo[a]pyrenu. Rocni stfedni hod-
noty IKOgr pomérné vérné interpretuji rozdilnosti
v lokdlnim zastoupeni a vyznamnosti spoluptisobi-
cich typt zdrojii a jejich vlivu na kvalitu ovzdusi.
V oblastech s vlivem lokalné ptsobicich malych

of benzene content in engine fuels, traffic remains
the major source of benzene in urban air. The
range of values and estimates of mean annual
benzene concentrations in habitations equalling
1.3 /,lg/m3 show that despite the high density of
roads and traffic load, limits are not exceeded
at highly exposed sites.

In urban locations with variable traffic load
the annual mean benzene value ranged from
0.9-1.6 ,ug/m3/year. However, mean annual values
in industrially burdened regions (Ostrava) ranged
Jfrom 3.44.0 ,ug/m3. The highest mean annual value
of 4 ,ug/m3 was detected in the Privoz district of
Ostrava in station no. 1410 where the limit was not
exceeded, in contrast to previous years.

Annual concentrations of toluene the ambient air
did not exceed 4 ,ug/m3 and are at 4% of the set
reference concentration.

2.2.5 Comprehensive evaluation of air quality

In 2013, air quality was thoroughly evaluated for
basic urban locality types (Tab. 2.2.1). Criteria
for the various types of locality were based on
local traffic intensity, individual heating source
types and load from significant industrial sources.
However, not all evaluated types of urban locality
are always covered for the required spectrum of
substances. In the event that specific substances or
substance types were not monitored (specifically
BaP and benzene in 2013) in urban locality cate-
gories without industrial load these categories
of urban localities were evaluated by estimation of
median load (categories 2-5, Tab. 2.2.1).

The air quality index (AQI)" is based on stipulated
limit concentrations which include annual arithmetic
means of nitrogen dioxide, PM o and PM 5 arsenic,
cadmium, nickel, lead, benzene and benzo[a[pyrene.
Annual mean AQI values relatively closely reflect
local differences and the significance of synergistic
types of source along with their effects on air
quality. As in 2011-2012, areas with locally acting
solid-fuel small sources registered an AQIy value
of 1.30-1.41 (class Il air quality). Lower mean

1 Postup vypoctu IKO je mozno nalézt na http:/www.szu.cz/
uploads/documents/chzp/ovzdusi/organizace_mzso/
index_kvality_ovzdusi.pdf).

" AQI calculation procedure can be found at (In Czech)
http://www.szu.cz/uploads/documents/chzp/ovzdusi/
organizace_mzso/index_kvality_ovzdusi.pdf).

SZU Praha, Ustiedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System

19



Souhrnna zprava za rok 2013
Summary Report, 2013

Tab. 2.2.5.1 Nejvyssi hodnoty podilu stiredni roc¢ni hodnoty a imisniho limitu pro sledované Skodliviny
Tab. 2.2.5.1 The highest values of the quotient of annual mean and limit value for monitored pollutants

. Podil stfedni roéni hodnoty . Podil stfedni roéni hodnoty
Skodlivina a imisniho limitu Skodlivina a imisniho limitu
Pollutant Quotient of annual mean Pollutant Quotient of annual mean
and limit value and limit value
PM1o 129.8 NO» 133.5
PMa 5 164.8 As 111.5
BaP 939.0 Benzen / Benzene 80.0

zdrojt na tuhd paliva dosdhla hodnota IKOg po-
dobné s lety 2011 az 2012 druhé tfidy kvality
ovzdusi (1,30 az 1,41). Nizsi stfedni hodnoty IKOgr
v méstskych lokalitach, rozdélenych v zavislosti na
intenzité¢ dopravy (< 1,5), potvrzuji vyznamnost
vlivu spalovani tuhych paliv v domécich topeniStich
jako zdroje znecisténi méstského ovzdusi. Vlivu
a dopadu emisi primyslovych zdroji v ostravsko-
karvinské oblasti pak odpovidaji jak vypoctené
stfedni ro¢ni hodnoty IKOg > 3 (klasifikace 4. tfida
IKO — znedisténé ovzdusi), tak maximalni hod-
nota IKOg — 3,65.

Nejvyssi mira Cerpani imisniho limitu byla ziskana
pro benzo[a]pyren (BaP), u n¢hoz primérna ro¢ni
koncentrace v zddném typu méstské lokality ne-
klesla pod hodnotu ro¢niho imisniho limitu (roz-
mezi 150 % v méstskych pozadovych — dopravou
a primyslem nezatiZenych lokalitach az 477 %
v méstskych primyslovych lokalitdch). Primérna
ro¢ni koncentrace ¢astic PM( Cerpa imisni limit
v nejnizsi mife v méstskych pozadovych, nejvice
pak v méstskych primyslovych lokalitach; totéz
plati pro oxid dusicity. U Castic PM; 5 se méstské
pozadové a dopravni lokality neliSily. V pramyslo-
vych lokalitach je zfejma i zvySend zatéZ ovzdusi
arzenem a benzenem. Vyse Cerpani imisnich limita
v zékladnich méstskych lokalitach spolu s hodno-
tami pro pozadi CR je uvedena na obr. 2.9. Pro po-
dobny popis situace v malych sidlech sice stéile
neni dost podkladu, ale zde lze za nejvyznamnéjsi
povazovat suspendované Céstice (PMjg a PM; s),
BaP a arzen, jejichz zdrojem jsou prevazné malé
lokélni zdroje.

Maximalni hodnota Cerpani imisniho limitu byla
nalezena pro BaP (939 %). Dalsi v poradi nejvyssi
hodnoty podilu ro¢ni stfedni koncentrace a imis-
niho limitu dosahuji hodnoty PM;o a PM; 5 v MSK
(130 respektive 165 %), oxidu dusicitého v do-
pravné exponovanych lokalitach (az 135 %), arzenu

AQIy values in urban localities, classified on the
basis of traffic intensity (< 1.5) confirm the role of
domestic fuel as a source of urban air pollution.
The effects and significance of industrial sources
in the Ostrava-Karvind region are reflected by
the calculated annual mean value of AQly > 3
(classification: class 4 AQI — polluted air) and
the maximum values of AQI4 — 3.65.

The highest non-complying with the limit values
were detected for benzo[a]pyrene (BaP), for which
the mean annual concentration in any urban
locality did not fall below the mean annual limit
(ranging between 150% of the limit in urban
background to 477% in urban industrial localities).
The mean annual concentration of PM ¢ reaches
the lowest possible non-complying with the limit
values in urban backgrounds, and the highest
in urban industrial localities; the same applies
to NOs. In urban background and traffic localities
there was no difference in PM> s counts, whilst
in industrial zones there is an evident increase in
airborne load by arsenic and benzene. The non-
complying with the limit values in % of the limit
is shown in Fig. 2.9. There is insufficient data
for a detailed analysis of the situation in small
municipalities, but the most significant pollutants
comprise PM;y9 and PM; s fractions, BaP and
arsenic largely from small local sources.

The next highest quotients of annual mean con-
centration and limits are PM ;o and PM, 5 in M-S
region (130 or 165%), nitrogen dioxide in areas
exposed to traffic (up to 135%), arsenic in areas
with a high concentration of local heating sources
(up to 110%) and benzene in the vicinity of
major industrial sources (80%). Significantly
lower annual mean values were detected for lead,
nickel and cadmium (10-20%) although elevated
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v oblastech s vyznamnym zastoupenim lokdlnich
topenist (aZ 110 %) a benzenu v okoli velkych pri-
myslovych zdrojit (80 %). Vyznamné& niZsi hod-
noty podilu ro¢ni stfedni hodnoty k imisnimu li-
mitu u olova, niklu a kadmia (10 az 20 %) narusuji
pouze zvySené hodnoty kadmia v pramyslovych
lokalitdch (Tanvald, Radvanice, Marianské Hory)

a niklu na stanici v Jihlavé (= 50 %).

2.3 Vliv znecisténého ovzdusi na zdravi

Uplatnéni vlivi zneciStujicich latek z ovzdusi na
zdravi je zavislé na jejich koncentraci v ovzdusi
a dobé, po kterou jsou lidé t€mto latkdm vystaveni.
Skutecna expozice v prubéhu roku a v priubéhu
Zivota jednotlivce znacné kolisé a li8i se v zavis-
losti na povolani, Zivotnim stylu, resp. na kon-
centracich latek v riznych lokalitach a prostiedich.

2.3.1 Odhad potencialni expozice
monitorované populace

Odhad pramérné dlouhodobé zatéze znecistujicimi
latkami z venkovniho ovzdus$i muze byt vyja-
dfen jako potencialni expozice obyvatel primérné
koncentra¢ni hladiné jako ,nabidka“ za urcity
casovy interval.

Mezi zdravotn€ nejvyznamnéjsi znecistujici latky
v ovzdu$i, mimo latek s bezprahovym ucinkem
(BaP, As, Ni, benzen), které ale nejsou méfeny
ve vSech sledovanych sidlech, patii v prvé fadé
aerosol (suspendované Castice v ovzdusi) a v lo-
kalitdich vyznamné zatiZenych emisemi z dopravy
1 oxid dusicity.

Odhad potencidlni expozice béZnym latkdm proto
zahrnuje oxid dusicity, ktery indikuje spalovaci
procesy — zejména energetické zdroje (vytapéni)
a zatéz z dopravy a suspendované Castice frakce
PM jako zdravotn€ nejvyznamnéjsi plosné sle-
dovand latka. Hodnocen byl podil obyvatel mo-
nitorovanych mést Zijici v prostfedi charakteri-
zovaném primérnou rocni koncentraci uvedenych
Skodlivin v ur¢itém intervalu limitni koncentrace.

Potencialni expozice oxidim dusiku, zastoupenym
oxidem dusicitym (NO,), zGstdva vyznamnou v lo-
kalitach velkych mést silné zatizenych dopravou,
kde byl imisni limit pfekrocen na 5 z 27 hodno-
cenych stanic. (Praha — 2 stanice z 15, Brno 2/8
a Ostrava 1/4), Podil obyvatel monitorovanych

cadmium values were recorded in industrial areas
(Tanvald, Radvanice, Marianské Hory) and nickel
at the Jihlava station.

2.3 Health effects of airborne pollution

The effects of pollutants in ambient air on health
depend on their air concentrations and the period
of human exposure to them. Actual exposure
during the year and lifetime fluctuates widely
according to job, lifestyle and concentrations of
substances in various localities and environments.

2.3.1 Estimation of potential population
exposure

Estimation of mean long-term load by pollutants
in outdoor air can be expressed as potential popu-
lation exposure to a mean concentration level —
as a ‘supply’ — for a given time interval.

Amongst the most significant pollutants acting
on health, apart from substances with no-limit
effects, which are not measured in all observed
habitations, are aerosols (suspended particles
in ambient air) and nitrogen dioxide in heavy
traffic areas.

Therefore, assessment of potential exposure also
included nitrogen dioxide which is indicative of
combustion processes such as energy sources
(heating), traffic burden and PMq fractions as the
most significant monitored substances in terms of
health impact. The population count in monitored
cities characterised by a mean annual concentra-
tion of given pollutants at specific concentration
intervals was evaluated.

Potential exposure to nitrogen oxides, represented
by nitrogen dioxide (NO») remains a significant
factor in areas with heavy traffic load where the air
pollution limit was exceeded in 5 of 27 measuring
stations (Prague, 2 of 15 stations, Brno, 2/8 and
Ostrava 1/4). The population quotient in the moni-
tored cities with estimated nitrogen dioxide concent-
ration in outdoor air ranging 27 yg/m3—40 ,ug/m3
(> 2/3 IL) stabilised at a level of 48% following
a period of gradual increase in 2008-201 1.
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meést, pro které byla odhadovani zatéZ koncen-
tracemi oxidu dusi¢itého ve venkovnim ovzdusi
mezi 27 pg/m’ az 40 pg/m’ (> 2/3 IL) se po obdobi
pozvolného nardstu (2008 az 2011) stabilizoval
na drovni 48 %.

Zdravotné vyznamné je i nadale znecisténi ovzdusi
suspendovanymi casticemi frakce PMy. Odhad
sttedni hodnoty ve méstech CR (89 stanic) je
26,6 pg/m3 ; doporucend hodnota WHO 20 pg/m3
byla v roce 2013 tedy opét prekrocena/prekra-
¢ovana; odhad stfedni hodnoty pro Moravskoslez-
sky kraj (16 stanic) byl vice nez dvakrat vyssi
(42,3 pg/m3). Odhadovana zatéZ koncentracemi
suspendovanych Castic frakce PMj ve venkovnim
ovzdusi monitorovanych mést byla v roce 2013
pro 27 % obyvatel do 27 pg/m3 (18 % v roce 2012).
Alesponi jedno kritérium piekroceni rocniho imis-
niho limitu stanoveného pro frakci PMjq bylo
pravdépodobné naplnéno u 68 % (v roce 2011
u 46 %) obyvatel monitorovanych mést. Odhad
podilu poctu obyvatel monitorovanych mést Ziji-
cich v prostfedi charakterizovaném urcitym
intervalem hmotnostnich koncentraci” od roku
2000 je zobrazen na obr. 2.10.

2.3.2 Zdravotni rizika zakladnich
sledovanych latek

Znecisténi ovzdusi oxidem uhelnatym a oxidem
sifi¢itym nepredstavuje v méfenych sidlech zdra-
votni riziko, i kdyz v pfipadé oxidu sifi¢itého prah
ucinku pro 24hod. koncentraci nebyl zjistén. Na né-
kterych mistech se mohou vyskytovat koncentrace
vys§i, nez jsou velmi nizké hodnoty, povazované
podle poslednich vysledkti vyzkumu za bezproblé-
mové. ZneciSténi ovzdusi ozénem nedosahuje hod-
not akutné ovliviiujicich zdravi, vyjimkou mohou
byt za urcitych okolnosti situace v teplém obdobi
roku pferastajici do tzv. letniho smogu. Z tézkych
kovi stanovovanych ve vzorcich aerosolu je olovo
od plosného zavedeni bezolovnatého benzinu zdra-
votné téméf nevyznamnou latkou. Stejné tak meé-
fené koncentrace manganu a kadmia ve vétSiné
oblasti nepredstavuji zdravotni riziko. ZneciSténi

Air pollution by PM ;¢ fraction of suspended par-
ticles continues to be a health factor. Estima-
tion of median values in CR cities (89 stations)
is 26.6 ,ug/mj; the recommended WHO value of
20 ,ug/m3 was therefore again exceeded in 2013.
Estimates of median values for M-S region (16 sta-
tions) are more than twice higher (42.3 ,ug/m3).
In 2013, the estimated burden of concentrations
of the PM ¢ fraction in outdoor air of monitored
cities for 27% of the population was 27 ,ug/m3
(18% in 2012). At least one criterion for excee-
dance of the annual emission limit for PMg
was probably fulfilled in 68% of the urban popu-
lation in the monitored cities (46% in 2011).
The estimated distribution of the population
from monitored cities living in an environment
characterised by a specific interval of mass con-
centrations’ since 2000 is presented in Fig. 2.10.

2.3.2 Health risks of the main monitored
pollutants

Air pollution by nitrogen dioxide and sulphur
dioxide does not represent any health risk in the
monitored residential locations. The threshold
effect of 24h concentrations has not been deter-
mined for sulphur dioxide which may at some
locations have concentrations that are higher
than very low values, considered to be harmless
according to latest research. Ozone pollution in
ambient air does not reach values acutely affecting
health; exception may under certain circumstances
be situations in the warm part of the year re-
sulting in so-called summer smog. Since the
nationwide introduction of tetraethyl lead-free
gasoline lead has become an almost insignificant
health factor. Likewise, detected concentrations
of manganese and cadmium pose no health risk
in most localities. Chromium air pollution is
difficult to assess quantitatively due to the impos-
sibility of quantifying compounds of tri- and
hexavalent chromium.

2 Zmeény v poctu obyvatel exponovanych jednotlivym kon-

centraénim hladinam meziro¢né nejvice ovliviiuje prazska
aglomerace, kde sice maximalni hodnota ro¢niho priméru
v roce 2013 neprekrocila 35 pg/ms, ale na 5 stanicich
(ze 17 celkem) bylo naplnéno alespon jedno kritérium
prekroCeni imisniho limitu; odhad stfedni hodnoty pro
Prahu pak ma, shodné s rokem 2012 hodnotu 27 ug/ms.

2 Changes in population exposed to different concentration
levels are highly influenced by the Prague agglomera-
tion, where, although the maximum value of the annual
average in 2013 did not exceed 35 pg/ms, but 5 sta-
tions (of 17 total) comply with at least one criterion of
exceedances; estimate of the mean value in Prague then
was 27 pg/m3 asin 2012.
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ovzdusi chrémem je kvantitativné obtizné hodno-
titelné vzhledem k nemozZnosti kvantifikovat za-
stoupeni Sesti a trojmocného chrému.

Pisobeni oxidu dusicitého je obtizné oddélit od
ucinkt dalSich soucasné puasobicich latek, zejména
aerosolu. Nejvice jsou oxidu dusic¢itému vystaveni
obyvatelé velkych méstskych aglomeraci vyznamné
ovlivnénych tranzitni a cilovou dopravou. Z hodnot
zjisténych ro¢nich primért vyplyva, Ze v dopravou
zatizenych castech prazské aglomerace 1ze u oby-
vatel ocekavat sniZeni plicnich funkci, zvySeni vy-
skytu respiracnich onemocnéni, zvySeny vyskyt
astmatickych obtiZi a alergii, a to u déti i dospélych.

Kratkodobé zvyseni dennich koncentraci suspen-
dovanych castic frakce PM;( se podili na nariistu
celkové nemocnosti i imrtnosti, zejména na one-
mocnéni srdce a cév, na zvyseni poctu osob hospi-
talizovanych pro onemocnéni dychaciho ustroji,
zvyseni kojenecké imrtnosti, zvyseni vyskytu kasle
a ztizeného dychani — zejména u astmatikil, a na
zménéch plicnich funkci pfi spirometrickém vyse-
tfeni. Dlouhodobé zvySené koncentrace mohou mit
za nasledek sniZeni plicnich funkei u déti i dospé-
lych, zvySeni nemocnosti na onemocnéni dycha-
ciho ustroji, vyskytu symptomil chronického z4a-
nétu priduSek a zkraceni délky Zivota zejména
z diivodu vyssi imrtnosti na choroby srdce a cév
u starych a nemocnych osob, a pravdépodobné i na
rakovinu plic. Tyto G¢inky byvaji uvadény i u pri-
mérnych rocnich koncentraci nizsich nez 30 ;Jg/m3 .
Pro chronickou expozici jemnym suspendovanym
Casticim frakce PM 5 se redukce oCekavané délky
Zivota zacina projevovat jiz od primérnych roc-
nich koncentraci 10 pg/m3. Pro plisobeni suspen-
dovanych castic v ovzdus$i nebyla zatim zjiSténa
bezpeénd prahovéd koncentrace. Podle Svétové
zdravotnické organizace se sice pfi primérné rocni
koncentraci frakce PM g do 20 ug/m3 nezvysSuje
celkovd umrtnost s vice nez 95% mirou spoleh-
livosti, ale ani tato hodnota neznamend plnou
ochranu veSkeré populace ptfed nepfiznivymi
ucinky suspendovanych castic.

Rozpéti koncentraci charakterizujici miru zne-
¢isténi ovzdusi sidel suspendovanymi Casticemi
frakce PM( a oxidem dusi¢itym (NO,) popisuje
tabulka 2.3.2.1. Z udaji o znecisténi ovzdusi pro
ruzné typy lokalit v roce 2013 vyplyvé, Ze jen Cast
emisné pfimo nezatizenych — pozadovych lokalit
v CR a méstskych lokalit neovlivnénych dopra-

The effects of nitrogen dioxide are difficult to
separate from those of other simultaneously acting
substances, particularly aerosols. The greatest rates
of exposure to nitrogen dioxide are encountered
by inhabitants of large urban agglomerations with
heavy transit and local traffic load. Values of
annual means suggest that the child and adult
population in areas with traffic load in the Prague
agglomeration is likely to suffer from decreased
pulmonary function, increased incidence of respi-
ratory diseases, increased incidence of asthmatic
symptoms and allergies.

Short-term increases in daily concentrations of
PM ¢ fractions play a role in increased overall
morbidity and mortality, particularly cardio-
vascular disease, in an increase of hospitalisations
for respiratory tract diseases, increased infant
mortality, increased incidence of coughs and
respiratory obstruction (particularly in asthmatic
patients) and in alterations of pulmonary function
measured by spirometry. Long-term increased
concentrations can cause decreased pulmonary
function in children as well as adults, increased
pulmonary tract morbidity, increased incidence
of chronic bronchitis symptoms, and decreased
life-span due to increased cardiovascular morta-
lity, especially in the elderly and sick, and probably
lung cancer. These effects are registered even at
average annual concentrations lower than 30 ,ug/mj.
In chronic exposure to PM, 5 fine particulate matter
reduced life-span is noted at mean annual con-
centrations of 10 ,ug/mj. No safe threshold concent-
ration has been found for the effects of suspended
particulate matter in ambient air. According to
WHO overall morbidity is not increased at mean
annual concentration of PMjy below 20 ,ug/m3
(95% confidence level). However, not even this
value guarantees full protection of the whole
population against the unfavourable effects of
suspended particulate matter.

The range of concentrations characterising the
degree of ambient air pollution by PM ;g fractions
and NO; in residential localities is illustrated in
Tab. 2.3.2.1. From data on ambient air pollution
in different types of localities in 2013 it follows
that only parts of the background and urban
localities not influenced by road traffic are in turn
not burdened to the extent of posing a significant
health risk.
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Tab. 2.3.2.1 Rozpéti primérnych rocnich koncentraci NO, a PMy zjisténych na méricich stanicich, 2013

3
(v pg/m’)
Tab. 2.3.2.1 Range of NO, and PM;y annual mean concentrations at the monitoring stations, 2013
(in pg/m’)
. Méstské tredi ] t
Skodlivina Venkovské pozadi — eSISKe pro§ revd : /IUrban enwronrr_renl .
Pollutant Rural background | Minimalni hodnota | Prdmérna hodnota | Maximalini hodnota
Minimum value Mean value Maximum value
Oxid dusicity (NO2) 8.0 6.8 241 53.4
Nitrogen dioxide (NO>)
Aerosolové ¢astice frakce PMqg 17.7 15.3 29.0 51.9
Aerosol particles PM1o

vou neni zatiZzena do miry, kterd znamend pod-
statné zdravotni riziko.

Pro odhad pravdépodobnych dopadi dlouhodobé
expozice suspendovanym casticim byly pouZity
zavéry americké studie American Cancer Society,
resp. dodatku z roku 2005, aktualizujiciho Smérnici
pro kvalitu ovzdusi v Evropé [1], podle kterych na-
vySeni ro¢ni koncentrace suspendovanych Castic
frakce PM g o kazdych 10 pg/m3 nad 20 pg/m3,
pii 50 % zastoupeni frakce PM; s, zvySuje celko-
vou umrtnost exponované populace o 3 %.

ProtoZe ale lze predpokladat, Ze vyS$si zastoupeni
Castic frakce PM; 5 tento odhad zdravotnich tucinki
podhodnocuje, bylo na zdkladé odhadu primérného
zastoupeni frakce PMj 5 ve frakci PM( (75 % v CR,
v roce 2011) doporuceni WHO pro CR konkretizo-
vano a zpracovani rozsiteno o vystupy i pro 75% za-
stoupeni frakce PM; 5 ve frakci PMj, podle kterych
navySeni ro¢ni koncentrace suspendovanych ¢astic
frakce PM( o kazdych 10 pg/m>, nad 13,3 pg/m’,
pii 75 % zastoupeni frakce PM; s, zvySuje celko-
vou umrtnost exponované populace o 4,5 %.

Pro odhad dalSich moznych vlivi byla pouzita
metodika zpracovand v programu CAFE (Clean
Air For Europe) [2]. Odvozuje vztah mezi davkou
a ucinkem pro ukazatel pfijmy do nemocnic z di-
vodu akutnich stavi srde¢nich a dychacich one-
mocnéni, ktery vyjadifuje po¢tem atributivnich
piipadil za rok vztaZenych k primérné ro¢ni kon-
centraci suspendovanych ¢astic a k poctu expo-
novanych obyvatel urcité vékové skupiny.

Na zakladé odhadu primérné koncentrace suspen-
dovanych castic frakce PMy, zjisténé v roce 2013
pro méstské prostredi (25,3 pg/m3), 1ze zhruba
odhadnout, ze v dasledku znecisténi ovzdusi touto
Skodlivinou byla bazélni celkova umrtnost navy-
Sena v priméru o 1,59 %, respektive o 5,4 % pti

To estimate the probable impact of long-term
exposure to suspended particulate matter we used
the conclusions of the American Cancer Society,
2005 supplement, updating the Directive for
Ambient Air Quality in Europe [1], according to
which annual concentrations of the PM fraction
increased by 10 ,ug/m3 above 20 ,ug/m3 with 50%
PM> s will increase overall mortality in the exposed
population by 3%.

Because it may be assumed that higher counts of
PM, s fractions will have even more extreme effects,
an estimate of mean PMj s fraction counts in
PM;jy fraction (75% in the CR, 2011) was used
to delineate a WHO recommendation for the CR to
accommodate 75% presence of these fractions
and recognise that a 10 ,ug/m3 increase of PM g
fraction above 13.3 ,ug/m3 at 75% content of PM s
will elevate overall morbidity of the exposed popu-
lation by 4.5%.

CAFE (Clean Air for Europe) methodology [2] was
used for evaluation of further potential influences.
This derives the relationship between dose and
effect for indicators of hospital admission caused by
acute cardiac or pulmonary disease, as expressed
by the number of attributive cases per year related
to mean annual concentrations of suspended
particles and number of exposed subjects in
a certain age-group.

On the basis of estimates of average concentration
of suspended PM fractions found in 2013 in the
urban environment (25.3 ,ug/m3) it can be roughly
estimated that these air pollutants increased over-
all mortality by 1.59% (or 5.4% when including the
75% PM5 s fraction content). In view of the range
of mean annual concentrations of these pollutants
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akceptovéni 75% zastoupeni frakce PM, 5. Vzhle-
dem k rozmezi primérnych ro¢nich koncentraci
této Skodliviny na stanicich v rdznych typech
lokalit, které se pohybovaly od 8,52 pg/m3 do
52 pg/m3, se odhad podilu predCasné zemielych
v dusledku znecisténi ovzdusi PM na celkovém
poctu zemfielych pohybuje od méné nez 1 %
v méstskych lokalitich bez dopravni zatéZe az
po 9,6 % v nejvice primyslové a dopravou zatize-
nych lokalitach, respektive od méné nez 1 % az
17,4 % pfti predpokladaném primérném 75% za-
stoupeni frakce PM; 5 ve frakci PMj.

Celkovy pocet zemfelych v CR v roce 2013 ¢inil
podle CSU 109 160. Na z4kladé tdajt za rok 2012
Ize odhadnout, Ze i v roce 2013 ¢inil podil zemie-
lych mladSich 30 let zhruba 1,21 % a cca 4,82 % je
konzervativni odhad podilu zemfelych nad 30 let
na vnéjsi priciny. Pocet zemfelych nad 30 let po
vylouceni zemfelych na vnéjsi pfic¢iny byl v roce
2013 102 523. Z uvedenych dat lze odhadnout, Ze
v roce 2013 se pocet predcasnych umrti, na kte-
rych se podilela expozice suspendovanym Casticim
frakce PM g pohyboval na trovni 1 605 (= 1 600)
osob, respektive 5 253 (= 5 200) osob pii zohled-
néni 75% podilu frakce PM; 5 ve frakci PMyj.

NP

Podobné lze odhadnout, Ze zneliSténi ovzdusi
touto $kodlivinou v roce 2013 pfispélo v celé CR
k piijeti do nemocnic u ptiblizné 720 pacientl
s akutnimi srdecnimi obtiZzemi a u 1 175 pacientil
pro akutni respiracni obtiZe.

Odhad pro rozmezi praimérnych ro¢nich koncen-
traci této Skodliviny jsou 2 akutni pfijmy do ne-
mocnic pro akutni srdecni obtiZe a 3 pro akutni
respira¢ni obtiZe na 100 000 obyvatel Zijicich v pro-
stfedi s nejnizsi drovni znecisténi (13,9 pg/m3) a
az 19 pfijatych pacienti do nemocnic s akutnimi
srdec¢nimi obtiZzemi a 30 s akutnimi respiracnimi
obtizemi na 100 000 obyvatel v nejvice primyslem
a dopravou zatiZzenych lokalitach (52 pg/m3).

2.3.3 Hodnoceni zdravotnich rizik
karcinogennich latek

Odhad teoretického zvySeni pravdépodobnosti
vzniku nddorovych onemocnéni v disledku dlouho-
dobé expozice Skodlivindm z venkovniho ovzdusi
byl proveden pro arzen, nikl, benzo[a]pyren a
benzen. Odhad vychédzi z teorie bezprahového
pusobeni karcinogennich latek a uvazuje linearni
vztah mezi davkou a tc¢inkem.

recorded in stations from different types of locality
(ranging from 8.52 ,ug/m3—52 ,ug/m3) the ratio of
premature deaths due to PM ;o pollution of ambient
air fluctuates from less than 1% in urban localities
lacking traffic load to 9.6% in localities most
burdened by industry and road traffic, and from
less than 1% to 17.4% with an expected mean
75% PM5 s fraction content in the PM ;¢ fraction.

In 2013, the mortality count in the CR was 109,160
persons. Of these, approximately 1.21% of cases
were aged less than 30 years and 4.82% is
a conservative estimate of mortality for external
causes at age 30+. Deaths excluding external
mortality and above age 30 totalled 102,523
in 2013. The given data reveals that in 2013 the
number of premature deaths associated with expo-
sure to PM o was in the range of 1,605 (= 1,600)
persons and 5,253 (= 5,200) persons, respectively,
when including the 75% PM,; s fraction con-
tent in PM .

Similarly, it can be estimated that this airborne
pollutant is responsible for nationwide hospital
admissions in 2013 of about 720 patients with acute
cardiac complaints and 1,175 patients with acute
respiratory problems.

The estimate for the range of mean annual con-
centrations of this pollutant ranges from 2 hospital
admissions due to acute cardiac problems and
3 due to respiratory complaints per 100,000 inha-
bitants living in areas with the lowest levels of
pollution (13.9 ,ug/mj) to 19 acute cardiac cases
and 30 acute respiratory patients per 100,000 inha-
bitants in areas with maximum industrial and
traffic load (52 ,ug/m3 ).

2.3.3 Evaluation of health risks
from carcinogens

An estimate of the theoretical increase of cancer
risk caused by long-term exposure to pollutants
Jfrom outdoor air was carried out for arsenic,
nickel, BaP and benzene. The estimate is based on
the theory of non-threshold effect of carcinogens
and takes into account the linear relationship of
dose and effect.
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Pro vypocet byly pouzity hodnoty jednotkového
rizika (UCR), coz je velikost rizika zvyseni pravde-
podobnosti nadorového onemocnéni pii celoZivotni
expozici 1 pg/m3 karcinogenni latky z ovzdusi.

Hodnoty jednotkového rizika pro hodnoceni
karcinogennich latek (tab. 2.3.3.1) byly pfevzaty
z materiald Svétové zdravotnické organizace
(napf. Air quality guidelines for Europe a Air
quality guidelines, Global update 2005, Particulate
matter, ozone, nitrogen dioxide and sulfur dioxide)
a z dal$ich zdroji (US EPA, HEAST).

For the calculation, unit cancer risk values (UCR)
were used, these being the magnitude of the risk
of increased probability of oncological disease at
a life-long exposure to 1 ,ug/m3 of the carcinogens
in ambient air.

The UCR values for the assessment of carcinogens
(Tab. 2.3.3.1) were taken from WHO materials
(Air Quality Guidelines for Europe, Air Quality
Guidelines, Global Update 2005 — Particulate
Matter, Ozone, Nitrogen Dioxide and Sulphur
Dioxide and other sources (US EPA, HEAST).

Tab. 2.3.3.1 Hodnoty UCR pro sledované latky s karcinogennim ticinkem
Tab. 2.3.3.1 Unit cancer risk values for the monitored carcinogens

Skodlivina Arzen Nikl Benzen Benzo[a]pyren
Pollutant Arsenic Nickel Benzene Benzo[a]pyrene
Jednotka rizika 1.5E-03 3.8E-04 6.0E-06 8.7E-02
UCR
Skodlivina Benzo[a]anthracen Benzo[b]fluoranthen Benzo[K]fluoranthen Benzo[ghi]lperlen
Pollutant Benzo[a]anthracene | Benzo[b]fluoranthene | Benzo[k]fluoranthene Benzo[ghiJperylene
Jednotka rizika 1.0E-04 1.0E-04 1.0E-05 1.0E-06
UCR
Skodlivina Dibenz[ah]anthracen Chrysen Indeno[ 7,2,3-cd]pyren
Pollutant Dibenz[ah]anthracene Chrysene Indeno[1,2,3-cd]pyrene
Jednotka rizika 1.0E-03 1.0E-06 1.0E-04
UCR

Pro obyvatele jednotlivych typi méstskych loka-
lit byla uvaZovana celozivotni expozice sledo-
vanym latkdm na trovni ro¢nich aritmetickych
pruméri za rok 2013 a byla vypoctena mira indi-
vidudlniho rizika.

Vysledky shrnuje tab. 2.3.3.2, ve které je pro hod-
nocené Skodliviny uvedena vySe individualniho
rizika ziskana na zakladé koncentraci na republi-
kovych emisné pifimo nezatiZenych pozadovych
stanicich, dale minimalni hodnota zdravotniho
rizika pro obyvatele nejméné zatiZzeného typu
meéstskych lokalit a maximélni hodnota pro oby-
vatele nejvice zatiZzeného typu méstskych lokalit.
Primérna hodnota individualniho rizika byla vy-
pocCtena na zakladé koncentraci karcinogennich
latek ve vSech monitorovanych sidlech.

Teoretické zvySeni rizika nadorového onemocnéni
v dasledku expozice zneciStujicim latkam z ven-
kovniho ovzdusi se jiz nékolik let v podstaté ne-
méni a pohybuje se pro jednotlivé karcinogenni
latky v fadu 10”7 az 10 (riziko vzniku nadorového
onemocnéni o jeden piipad na 10 miliénti az 1 tisic
obyvatel). Nejvétsi prispévek dlouhodobé pred-

For inhabitants of individual types of urban locali-
ties, lifelong exposure to monitored substances was
considered and expressed as annual arithmetic
means for 2013, allowing calculation of the extent
of individual risk.

Tab. 2.3.3.2 presents the extent of individual risk
for evaluated toxins based on recorded concentra-
tions from rural background stations; further-
more, minimum values of health risk for inhabi-
tants of urban localities with minimal load and
maximum values for inhabitants of maximum load
urban areas. Mean values of individual risk were
calculated on the basis of carcinogen concentra-
tions in all monitored localities.

The theoretical increase of cancer risk caused
by exposure to pollutants from the outdoor envi-
ronment has not essentially changed for several
vears and is in the range of 107-107 for the
different carcinogens (one incremental cancer
case per 10 million to 1 thousand inhabitants). The
greatest long-term contribution is from exposure
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Tab. 2.3.3.2 Odhad individualniho rizika expozice karcinogennim latkam ve venkovnim ovzdusi, 2013
Tab. 2.3.3.2 Estimate of the individual risk from exposure to airborne carcinogens, 2013

. . 5 , Méstské prostredi / Urban environment

Skodlivina Venkovské pozadi — P TR

Pollutant Rural background Minimalni hodnota Primérna hodnota | Maximalni hodnota

Minimum value Mean value Maximum value

Arzen 1.25E-06 6.00E-07 2.69E-06 1.00E-05
Arsenic
Nikl 1.44E-07 7.98E-08 3.27E-07 3.75E-06
Nickel
Benzo[a]pyren 6.79E-05 5.74E-05 1.75E-04 8.17E-04
Benzo[a]pyrene
Benzen 3.60E-06 3.60E-06 1.20E-05 2.40E-05
Benzene

stavuje expozice karcinogennim polycyklickym
aromatickym uhlovodikim: v nejvice zatiZenych
pramyslovych méstskych lokalitich bylo dosa-
Zeno hodnot, které predstavuji zvySeni celoZivot-
niho rizika vzniku nddorového onemocnéni témér
o jeden pfipad na tisic obyvatel.
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to carcinogenic polycyclic aromatic hydrocarbons
(PAHSs): in the most burdened industrial urban
areas the values attained represent an incre-
mental lifelong cancer risk by almost one case
per 1,000 of the population.
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Obr. 2.1a Vyvoj incidence oSetienych akutnich respiracnich onemocnéni bez chripky,
déti 1-5 let, 1995-2013
Fig. 2.1a Trend in incidence of the treated acute respiratory diseases excluding influenza,
children 1-5 years, 1995-2013
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Obr. 2.1b Podil jednotlivych skupin diagn6z na celkové oSetifené akutni
respiracni nemocnosti, 2013
Fig. 2.1b Proportion of particular diagnose groups on the total treated acute
respiratory morbidity, 2013
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Obr. 2.2 Prumérné ro¢ni koncentrace ¢astic frakce PM1¢ podle typu lokalit, 2013
Fig. 2.2 Annual mean levels of particulate matter PM1o by type of the locality, 2013
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Kategorie méstskych lokalit (viz tab. 2.2.1)
Category of urban locality (see Tab. 2.2.1)

D Méstské nezatizené lokality (mimo MSK) D Méstské lokality s primyslem a dopravou (mimo MSK)
Unburdened urban localities (except MSK) Urban industrial and traffic localities (except MSK)

D Méstské dopravné zatizené lokality (mimo MSK) D Republikové pozadové stanice
Urban localities burdened by traffic (except MSK) National background stations

D Dopravni hot spots (mimo MSK) D Vesnické a predméstské stanice
Traffic hot-spots (except MSK) Rural and suburban stations

D Rozdil u stanic v MSK v danych kategoriich (pokud existuji)
Difference at the MSK stations in given categories (if available)

MSK — Moravskoslezsky kraj / Moravian-Silesian region

Obr. 2.3 Rozdéleni ¢etnosti stanic podle poc¢tu dnti v roce s prekro¢enim denniho
imisniho limitu PM;,, 2013 (hodnoceno 100 méricich stanic v 52 sidlech)

Fig. 2.3 Frequency distribution of stations by number of days exceeding the daily
PMjo limit value, 2013 (covered 100 measuring stations in 52 municipalities)
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7 S\
Obr. 2.4 Odhad stiedni ro¢ni koncentrace ¢astic PMyg a PM2 5 pro méstské pozadi* CR
(mimo Moravskoslezského kraje), 1997-2013
Fig. 2.4 Estimation of the mean annual levels of PM19 and PM3 5 for the Czech urban
background* (except Moravian-Silesian Region), 1997-2013
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* spocteno pro méstské obytné lokality kategorie 2 az 5 na zakladé kategorizace méficich stanic (viz tab. 2.2.1)
* calculated for urban residential locations in the categories 2—5 based on measurement stations categorization (see Tab. 2.2.1)
Obr. 2.5 Primérné roéni koncentrace ¢astic frakce PM2,5 na méstskych stanicich, 2013
Fig. 2.5 Annual mean concentrations of PMz2.5 on the urban monitoring stations, 2013
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“
Obr. 2.6 Odhad stfedni ro€ni koncentrace benzo[a]pyrenu, arzenu a niklu
pro méstské pozadi* CR (mimo Moravskoslezského kraje), 1997-2013
Fig. 2.6 Estimation of the mean annual levels of benzo[a]pyrene, arsenic and nickel
for the Czech urban background* (except the Moravian-Silesian Region), 1997-2013
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* spocteno pro méstské obytné lokality kategorie 2 az 5 na zakladé kategorizace méficich stanic (viz tab. 2.2.1)
* calculated for urban residential locations in the categories 2—-5 based on measurement stations categorization (see Tab. 2.2.1)

Obr. 2.7 Pramérné ro¢ni koncentrace polycyklickych aromatickych uhlovodiku, 2013
porovnani s odhadem stredni hodnoty pro méstské pozadi

Fig. 2.7 Annual mean concentrations of polycyclic aromatic hydrocarbons, 2013
comparison with a mean value estimate for urban background
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Obr. 2.8 Toxicky ekvivalent benzo[a]pyrenu na vybranych stanicich, 2001-2013
Fig. 2.8 Benzo[a]pyrene Toxic Equivalent TEQ, selected stations, 20017-2013
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Obr. 2.9 Podil primérnych roénich koncentraci $kodlivin v zakladnich typech méstskych
lokalit a pFislusnych limitnich hodnot, 2013, v procentech limitni hodnoty
Fig. 2.9 The percentage of average annual pollutant levels in the basic types of urban
localities and the limit values, 2013
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Obr. 2.10 Rozdéleni obyvatel monitorovanych mést podle imisni zatéze, 2001-2013
(v intervalech roénich limitnich hodnot)
Fig. 2.10 Distribution of the population by the air pollution levels, 2001-2013

(at annual limit intervals)
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3. ZDRAVOTNI DUSLEDKY A
RIZIKA ZNECISTENI PITNE
A REKREACNIi VODY

Pitnou vodou z verejnych vodovodt bylo v roce 2013
zasobovano 93 % obyvatel CR. Udaje o kvalité
pitné vody jsou od roku 2004 centrilné ziska-
vany pomoci informaéniho systému spravova-
ného Ministerstvem zdravotnictvi, ktery zahrnuje
vSechny vodovody a dal$i zpisoby vetejného za-
sobovani pitnou vodou v CR. Zdrojem dat jsou
ve vétsiné rozbory zajiStované provozovateli, je-
jichZ provedeni v predepsané Cetnosti a rozsahu
je uloZeno platnou legislativou; pouze maléd ¢ést
dat byla pofizena hygienickou sluzbou v ramci
statniho zdravotniho dozoru. Do systému mohou
byt vkladany pouze vysledky analyz provedenych
v laboratofich s platnym osvéd¢enim o akreditaci,
autorizaci nebo o spravné Cinnosti laboratore.

V roce 2013 bylo monitorovano celkem 4 032 vodo-
vodt'. Pfevazna vétiina vodovodi (3 762) pattila
k tzv. mens$im, z nichZ je zdsobovdno méné nez
5 000 obyvatel. Pouze 270 vodovodi patfilo do
kategorie tzv. vétSich, na néZ je napojeno vzdy
vice nez 5 000 obyvatel; takové vodovody vsak
zasobuji 80 % vsech obyvatel CR zisobovanych
vodou z vefejného vodovodu. Celkem 41 % oby-
vatel je zdsobovino pitnou vodou vyrobenou
z podzemnich zdrojd, 39 % z povrchovych zdroja
a 20 % ze zdroji smiSenych. Celkovy pomér pod-
zemnich a povrchovych zdroji je asi 1:1.

3.1 Kvalita pitné vody

V roce 2013 bylo provedeno pfes 33 tisic odbéri
pitné vody, pii kterych bylo ziskano témér 845 tisic
hodnot jednotlivych ukazateli jakosti vody. Limity
zdravotné vyznamnych ukazatelii (limitovanych
nejvyssi mezni hodnotou’, NMH) byly prekro-

1 Zakladni jednotky pro posuzovani kvality pitné vody podle

vyhlagky Ministerstva zdravotnictvi CR 252/2004 Sb.
v platném znéni, jsou zasobované oblasti, coz je prak-
ticky totozny pojem jako verejny vodovod. LiSi se pouze
v pfipadé, kdy je jeden vodovod zasobovan z vice zdroju,
které se od sebe svou kvalitou vyrazné odliSuji a pfed
vstupem do spotrebisté se nemichaji.

Nejvy§Si mezni hodnota je limitni hodnotou obsahu zdra-
votné vyznamnych ukazatel(l v pitné vodé (NMH). Pre-
kroceni takového limitu vylu¢uje vodu z pouziti jako vody
pitné, neurci-li organ ochrany vefejného zdravi jinak.

3. HEALTH CONSEQUENCES
AND RISKS FROM DRINKING AND
BATHING WATER POLLUTION

In 2013, drinking water from the public water
supply systems was available to 93% of the Czech
population. Data on drinking water quality has
been obtained since 2004 within the information
system maintained by the Ministry of Health
including all public water supplies and other ways
of supply by drinking water in the Czech Republic.
The largest data source are the analyses performed
by the operators, which frequency and scope are
laid down by the law, while the minority of the data
is obtained within the public health surveillance.
The results of analyses can only be entered into
the information system if obtained by an accre-
dited, authorized, or good laboratory practice
certified laboratory.

In 2013, a total of 4,032 water mains’ were moni-
tored. The overwhelming majority of the water
mains (3,762) were smaller, i.e. serving less than
5,000 population. Only 270 water mains were
classified as larger but served 80% of the popula-
tion of the Czech Republic connected to the public
water supply system. As many as 41%, 39%, and
20% of the population were supplied with drinking
water produced from underground, surface, and
mixed sources, respectively. The rate of under-
ground and surface sources is approximately 1:1.

3.1 Drinking water quality

In 2013, more than 33 thousand drinking water
samples were analyzed and more than 845,000
pieces of data on drinking water quality indicators
were obtained. The maximum limit values® (MLVs)
for the indicators with significance for health were

" The basic unit used in the assessment of drinking water
quality from the public water supply system as defined
by the Decree 252/2004 Coll. as amended is the supply
zone. A supply zone is virtually the same term as a public
water supply; it differs only in case of more drinking water
sources of markedly different quality and the water is not
blended before entering the consumer place.

The maximum limit value (MLV) limits the content of the
respective indicator with significance for health in drinking
water. When MLV is exceeded, the water is unsuitable for
use as drinking water unless the public health authority
decides otherwise.

34

SZU Praha, Ustfedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System



Zdravotni disledky a rizika znecisténi pitné a rekreac¢ni vody

Health consequences and risks from drinking and bathing water pollution

Ceny v 1383 pripadech. Mezni hodnoty3 (MH)
ukazateli jakosti, charakterizujicich predevsim
organoleptické vlastnosti pitné vody, nebyly dodr-
zeny v 9 501 pfipadech. Ve vétSich vodovodech
bylo z celkového poctu stanoveni piislusného typu
limitni hodnoty zji$téno prekro¢eni NMH v 0,05 %
a MH v 0,6 % stanoveni. Podobn& v menSich vodo-
vodech prekrocilo NMH 0,7 % stanoveni, MH 2,3 %
stanoveni. Vyvoj jakosti pitné vody dodavané ve-
fejnymi vodovody, respektive vyvoj Cetnosti pie-
kroceni limitnich hodnot ve velkych a malych
vodovodech v letech 2005-2013, je zndzornén
na obr. 3.1. Z udajt ziskanych v rdmci monitoringu
vyplyva, Ze dochazi k postupnému mirnému zlep-
Sovani jakosti pitné vody distribuované vetejnymi
vodovody. To plati pro celorepublikové zpraco-
vani vysledki a nevylucuje, Ze v nékterych vodo-
vodech nemohlo dojit k vyraznému zhorSeni nebo
(spiSe) zlepSeni stavu.

NejcCastéji jsou prekracovany limitni hodnoty pro
Zelezo a mangan, v menSich oblastech také pro
hodnotu pH. Cetnost nedodrZeni limitnich hodnot
vzrusta se zmensujici se velikosti vodovodu (s kle-
sajicim poctem zasobovanych obyvatel). Ve vét-
Sich vodovodech je oproti vodovodim menSim
zjiStovano cetnéjsi prekracovani limitni hodnoty
pouze pro chloroform. Divodem je skutecnost, Ze
chloroform vznika jako vedlejsi produkt chloro-
vani vody a jeho obsah je proto zavisly mimo jiné
na dobé zdrzeni vody v potrubi, kterd je u vét-
Sich vodovodu delsi. Velké vodovody také Castéji
vyuZzivaji k ipravé povrchovou vodu s pfirozené
vys$8§im obsahem pfirodnich organickych latek, ze
kterych chloroform vznikd, nez vody podzemni.
V menSich vodovodech jsou naopak Castéji pre-
kra¢ovany limitni hodnoty pro dusi¢nany a ostatni
ukazatele. Cetnost prekroceni limitnich hodnot
pro mikrobiologické ukazatele je znazornéna na
obr. 3.2 a pro zdravotné vyznamné chemické uka-
zatele na obr. 3.3.

Celkem témér 83 % obyvatel (8,1 miliénu) bylo
v roce 2013 zasobovano pitnou vodou z distribuc-
nich siti, v nichZ nebylo nalezeno Zadné ptekroceni
limitu ani u jednoho ze zdravotné vyznamnych
ukazatelii. Naproti tomu v 122 pfevazné nejmen-

3 Mezni hodnota (MH) je limitni hodnotou pro ukazatele
uréujici zejména organoleptické vlastnosti vody. Jeji pre-
kro€eni obvykle nepredstavuje akutni zdravotni riziko.

exceeded in 1,383 samples analysed. Failure to
comply with the limit values® (LVs) for the drinking
water quality indicators relevant to the sensory
properties was reported in 9,501 samples analysed.
In larger water supplies, MLV or LV was exceeded
in 0.05% and 0.6%, respectively, of the totals of
the corresponding type of the limit value analyses.
Similarly, in smaller water mains, the respective
rates were 0.7% and 2.3%. The trend in the
drinking water quality from the public supply
system in 2005-2013 is shown in Fig. 3.1. The data
obtained within monitoring show that there is
a gradual moderate improvement in the quality of
drinking water distributed by public water supply
systems. This applies to the nationwide results pro-
cessing and does not exclude that in some water
mains could be a significant deterioration or
(more likely) improvement.

The most commonly exceeded limits are those for
iron and manganese and in smaller water mains
also for the pH. The rate of failures to comply with
the limits increases with the decreasing water main
size (decreasing population supplied). The limit in
larger water mains is more often exceeded only
for chloroform. This is due to the fact that the
chloroform is a by-product of chlorination and
its contents is thus dependent inter alia on the
residence time of water in the pipe, which is longer
for larger water main. Large water mains also
frequently use surface water for treatment with
naturally higher content of natural organic matter
Jfrom which chloroform is produced than ground-
water. In the smaller ones non-compliance with the
limits for nitrates and all the other indicators is
more frequently found. Non-compliance with the
microbiological indicators is represented in Fig. 3.2
and non-compliance with the limits for chemical
indicators with significance for health in Fig. 3.3.

In 2013, 83% (8.1 million) of the population were
supplied with water from the distribution systems
in which no exceedance of any limit was recorded
for any indicator with significance for health.
On the other hand, at least one of the maximum
limit values for any indicator with significance

3 The limit value (LV) applies to the content of the respective
indicator relevant to the sensory quality of the drinking
water. Non-compliance with LV usually does not pose
an acute health risk. Non-compliance with LV usually
does not pose an acute health risk.
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Sich vodovodech, zasobujicich zhruba 28 tis. oby-
vatel, bylo nejméné u jednoho zdravotn€ vyznam-
ného ukazatele nalezeno piekroceni limitni hod-
noty ve vSech provedenych stanovenich.

Z hlediska zdravotniho rizika jsou nejproblema-
ti¢téj$imi kontaminanty pitné vody dusi¢nany a
chloroform. Pfekroceni limitni hodnoty dusi¢nanti
(50 mg/l) bylo zjisténo celkem v 2,5 % pripada.
Ve 118 vodovodech (43,6 tisic zdsobovanych oby-
vatel) dosdhla ¢i ptevysila stfedni ro¢ni koncen-
trace limitni hodnotu pro obsah dusi¢nant (roz-
mezi 50,05-135,5 mg/l); 61 z téchto vodovodu
ma platnou vyjimku. Obsah chloroformu nad
limitni hodnotou (30 pg/l) byl zjistén v 1,1 %
pfipadi. Ve 14 vodovodech zasobujicich celkem
8 803 obyvatel dosahla ¢i prevysila stfedni rocni
koncentrace chloroformu limitni hodnotu.

Zdravotni vyznam optimalniho obsahu vapniku
a hor¢iku v pitné vodé€ je nesporny. Z monito-
ringu vyplyva, Ze jen 24 % obyvatel je zasobo-
vano pitnou vodou s doporucenou optimalni kon-
centraci vapniku (40-80 mg/l), pouhd 5 % obyva-
tel hotciku (20-30 mg/l, obr. 3.4). Vodou s opti-
malni tvrdosti (2-3,5 mmol/l) je zasobovéana pouha
¢tvrtina obyvatel. Proto je sniZovani obsahu téchto
prvkt doméci dpravou vody v naprosté vétSiné
piipadii neZadouci.

Ozareni z pitné vody je plisobeno prevazné pfi-
tomnosti radonu, pfispévek ostatnich radionuklidd
(izotopy radia, uranu) k ozéfeni z pitné vody je
velmi nizky. Smérna hodnota pro objemovou akti-
vitu radonu (50 Bg/l) byla v roce 2013 piekro-
Cena zhruba v 11 % pripadi. Mezni hodnota
(300 Bg/l) byla piekrocena pouze u jednoho vodo-
vodu, ze kterého bylo v pribéhu roku odebrano
celkem 7 vzorkd, nejvyssi zjiSténd hodnota do-
séhla 699 Bg/l; u tohoto vodovodu se jiZ projed-
nava instalace odradonovaciho zafizeni. Primérné
ozafeni z vody v disledku pfitomnosti Rn-222
(efektivni davka z ingesce i inhalace) je moZno
odhadnout na 0,05 mSv/rok, coZ je asi stokrat
nizsi nez z radonu pronikajiciho do budov pfimo
ze zemé. Celkové zplsobi obsah radionuklidi
pfitomnych v pitné vodé (radon, izotopy uranu,
radia a olova) efektivni davku v priméru asi
0,07 mSv/rok. Pfijmem pitné vody je tedy cer-
pano asi 5 % obecného limitu (1 mSv/rok) daného
vyhlaskou Statniho uradu pro jadernou bezpecnost
¢. 307/2002 Sb., o radiacni ochrané.

for health was exceeded in all analyzed samples
in 122 mostly smallest supply systems serving
altogether nearly 28 thousand population.

Nitrates and chloroform appear to be the most
problematic contaminants of drinking water. The
limit value (50 mg/L) for nitrates was exceeded in
2.5% of the analysed samples. In 118 water mains
serving a total of 43.6 thousand population, the
annual mean concentration of nitrates was equal
to or higher than the limit value (with a range of
50.05-135.5 mg/L). Sixty-one of these water mains
had an exemption granted for the content of nitrates.
The limit value for chloroform (30 ug/L) was exceeded
in 1.1% of the analysed samples. In 14 water mains
serving a total of 8.8 thousand population, the
annual mean concentration of chloroform was
equal to or higher than the limit value.

There is an increasing body of evidence on the health
significance of the optimal calcium and magnesium
content of drinking water. The monitoring has shown
that only 24% of the population are supplied with
water with the recommended calcium concentra-
tion (40-80 mg/L) and only 5% of the population
are supplied with water with the recommended
magnesium concentration (20-30 mg/L, Fig. 3.4).
Twenty-seven percent of the population are supplied
with water with optimal hardness (2—3.5 mmol/L).
Therefore, in most cases, it is undesirable to modify
the content of these elements in households.

Radiation in drinking water is usually due to the
presence of radon; the contribution of other radio-
nuclides (radium and uranium isotopes) is very low.
In 2013, the reference level of radon activity was
exceeded in about 11% of the samples analyzed.
The limit value (300 Bg/L) was exceeded only in one
water main from which there was collected a total
of 7 samples in 2013. The highest recorded value
reached 699 Bq/L; in this water supply it has been
discussed installation of relevant equipment. Both
the ingested and inhaled intake of radon (Rn-222)
from drinking water results in an estimated effective
dose of 0.05 mSv/year on average, which is around
one hundred times lower than that from radon
entering buildings directly from the ground. The over-
all intake of radionuclides from drinking water results
in an estimated effective dose of 0.07 mSv/year on
average, i.e. in about 5% of the general limit of
1 mSv/year laid down by the State Olffice for Nuclear
Safety in Regulation 307/2002 on radiation protection.
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Schvalené vyjimky

Pro 142 vodovodl platila v roce 2013 vyjimka
schvalena organem ochrany vetfejného zdravi.
Mirngjsi hygienicky limit, neZ stanovi vyhlaSka
¢. 252/2004 Sb., byl nejcasteji povolen pro dusic-
nany (98 vodovodi zasobujici celkem 61,6 tisic
obyvatel). Povolena limitni hodnota se pohybo-
vala v rozmezi od 55 do 93 mg/l. Z dalSich zdra-
votné vyznamnych ukazateld byla vyjimka udélena
napfiklad pro uran (15 vodovodd, 20,7 tisic obyva-
tel), pro desethylatrazin (10 vodovodi, 1,5 tisic oby-
vatel) nebo pesticidni latky (2 vodovody, 202 tisic
obyvatel). Pro zdravotné vyznamné ukazatele 1ze
udélit vyjimku na maximalné tfikrat tii roky, pfi-
¢emz posledni (tfeti) obdobi musi schvélit Evrop-
ska komise. Podle udaji v databazi IS PiVo platil
v 33 vodovodech (7,9 tisic obyvatel) alespoii po
¢ast roku 2013 uplny ¢i omezeny zékaz uzivani
vody z vodovodu jako vody pitné.

3.2 Expozice kontaminantiim z pitné vody

Ze vsech kontaminantd v pitné vode je privod
dusi¢nanil nejvyssi; pitim pitné vody z verejnych
vodovodu je prﬁmérné4 cerpano 6-8 % celko-
vého denniho pfijatelného pfrivodu5 dusi¢nanil
(pfi denni konzumaci 1 litru). U chloroformu byl
zjistén pramérny privod z pitné vody predstavujici
zhruba jedno procento denniho tolerovatelného
privodu. Koncentrace ostatnich hodnocenych kon-
taminantd v pitné vodé Casto nepresahuji mez sta-
novitelnosti pouZité analytické metody, a proto
expozici témto latkdm nelze kvantifikovat. S jisto-
tou lze vSak fici, Ze primérna expozice je mensi
nez 1 % prislusného expozi¢niho limitu.

Ackoliv primérny piivod dusi¢nand pitnou vodou
predstavuje pro obyvatele CR 6-8 % celkového
denniho pfijatelného piivodu, zhruba 88 tisic oby-
vatel zadsobovanych vefejnym vodovodem pfijme

Granted exemptions

In 2013, 142 water mains had exemptions granted
by the public health protection authority. Less
stringent public health limits than those set in
Regulation 252/2004 applied most often to nitrates
(98 water mains serving a total of 61.6 thousand
population). The tolerated limit values ranged from
55 to 93 mg/L. Other indicators significant for
health with the granted exemptions were e.g. uranium
(15 water mains, 20.7 thousand population), desethyl-
atrazine (10 water mains, 1.5 thousand population),
or pesticides (2 water mains, 202 thousand popula-
tion). For the contaminants significant for health
an exemption can be granted for a maximum of
three years but not more than three consecutive
times and the last, third time has to be approved by
the European Commission. Based on the Informa-
tion System (IS PiVo) data, the supplied water was
either prohibited or restricted for use as drinking
water at least for a part of 2013 in 33 water mains
serving 7.9 thousand population.

3.2 Exposure to contaminants
from drinking water

As for the intake of contaminants from drinking water,
exposure to nitrates clearly predominates, reaching
about 6-8% on average4 of the overall acceptable
daily intake’ of nitrates (for a daily consumption of
1 litre of tap water per person). The average daily
intake of chloroform from drinking water was nearly
1% of the tolerable daily intake. As the concentra-
tions of the other contaminants in drinking water
often do not reach the detection limits of the respective
analytical methods used, it is not possible to quantify
exposure to these substances. However, it can be
said with certainty that, on an average, it is lower
than 1% of the respective exposure limit.

The mean intake of nitrates from drinking water
in the Czech Republic accounts for about 6-8% of
the overall acceptable daily intake; nevertheless,

Velikost expozice kontaminantt v CR byla ziskana po-
moci stfedni koncentrace (medianu) koncentraci ve vodo-
vodech ziskanych rozbory vzorkl vody béhem roku. Prd-
meérna expozice za vSechny vodovody pak byla zvazena
poétem zasobovanych obyvatel, s vysledkem zhruba
6 % denniho pfijatelného pfivodu. PFi pouziti 90% kvantilu
koncentraci dusi¢nant jde o hodnotu ve vysi 8 %.

Celkovy pfijatelny/tolerovatelny denni pfivod kontaminantu
je takovy pfivod potravinami, vodou, prachem apod.,
ktery podle soucasnych poznatk(l nepredstavuje zdra-
votni riziko, ani pfi celozivotni expozici.

The magnitude of exposure to contaminants in the Czech
Republic was obtained as the median of concentrations
reported in the supply zones during the year. The mean
exposure for all supply zones was weighted by the
number of population. For the 90% quantile of concentra-
tions, the exposure to nitrates was 8% of the acceptable
daily intake.

The overall tolerable daily intake of a contaminant is its
total intake from food, drinking water, dust, etc. that,
according to the latest knowledge, does not pose a health
risk, even if considered on a lifelong basis.
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denné vice dusi¢nanti vodou, nez je 20 % celko-
vého pfijatelného privodu. Jestlize by byl obsah
dusi¢nanti na drovni limitni hodnoty (50 mg/l),
prispivala by takova pitna voda pfi spotiebe 1 I/den
u dospélého clovéka k celkovému prijatelnému
privodu dusi¢nantt 21 %, pii spotiebé 2 1/den
pak 42 %. Rozdéleni obyvatel podle velikosti
expozice kontaminantiim z pitné vody v roce 2013
je uvedeno na obr. 3.5.

Z hodnoceni velikosti expozice cizorodym latkdm
z pitné vody, pro které je stanoven expozi¢ni limit
(arzen, chlorethen, dusitany, dusi¢nany, hlinik,
kadmium, mangan, méd, nikl, olovo, rtut, selen,
chloroform) nevyplyvéa pravdépodobnost posko-
zeni zdravi z hlediska nekarcinogennich ucinki.
Je v§ak moZné, Ze v pripadé, Ze musi byt udélena
vyjimka, je organem ochrany zdravi urena sku-
pina spotiebitelil jako ohrozena (obvykle kojenci
a malé déti nebo t€hotné Zeny), a pak je tato skupina
ze zasobovani vyloucena nebo piijem takové vody
omezen, aby nemohlo dojit k poSkozeni zdravi.

3.3 Karcinogenni riziko z pitné vody

Pro vypocet predpovédi teoretického zvySeni
pravdépodobnosti vzniku nadorovych onemoc-
néni v ddsledku chronické expozice organickym
latkam (1,2-dichlorethan, benzen, benzo[a]pyren,
benzo[b]fluoranthen, benzo[k][fluoranthen, bromdi-
chlormethan, bromoform, chlorethen (vinylchlorid),
dibromchlormethan, indeno[/,2,3-cd]pyren, tetra-
chlorethen, trichlorethen) z pfivodu pitné vody byl
pouzit linearni bezprahovy model podle metody
hodnoceni zdravotniho rizika. Smérnice rakovin-
ného rizika byly prevzaty z materidlu US EPA [1].
Pro vypocet ro¢niho piispévku odhadu zvySeni
rizika byla pouZita hodnota primérné hmotnosti
Clovéka 64 kg, stiedni délka Zivota 72 roki a
celozivotni expozice (pfepoctena na rocni expo-
zici a riziko) a stfedni hodnota spotieby pitné vody
1 litr denné. Podle vypoctu teoretického zvyseni
pravdépodobnosti vzniku nddorovych onemocnéni
v dusledku chronické expozice karcinogennim
latkdm, provedeného s¢itanim tc¢inkt jednotlivych
latek podle doporuceni agentury US EPA, miiZe
konzumace pitné vody z vetfejného vodovodu
teoreticky prispét k ro¢nimu zvySeni pravdépodob-
nosti vzniku nddorovych onemocnéni ptiblizné
dvéma ptipady na 10 miliéna obyvatel.

about 88 thousand population of the Czech Republic
are supplied with drinking water that accounts for
more than 20% of the acceptable daily intake of
nitrates. If the nitrate content was as high as the limit
value (50 mg/L), such drinking water would con-
tributed with consumption of 1 L/day for an adult to
an overall acceptable intake by 21%, with a con-
sumption of 2 L/day by 42%. The distribution of the
population by magnitude of exposure to contaminants
from drinking water in 2013 is shown in Fig. 3.5.

From the assessment of exposure to contaminants
in drinking water, for which the exposure limit was
set (arsenic, chloroethene, nitrites, nitrates, aluminum,
cadmium, manganese, copper, nickel, lead, mercury,
selenium, chloroform) it does not result the likelihood
of health complaints in terms of non-carcinogenic
effects. It is possible, however, that in the event
that it should be granted an exemption, the public
health authority designates a vulnerable group of
consumers (usually infants and young children or
pregnant women), and then this group is excluded
from the supply or consumption of such water
is limited to prevent damage to health.

3.3 Cancer risk from drinking water

To estimate incremental cancer risk from chronic
exposure to organic compounds (1,2-dichloroethane,
benzene, benzo[a]pyrene, benzo[b]fluoranthene,
benzo[k]fluoranthene, bromodichloromethane,
bromoform, chloroethene (vinyl chloride), dibromo-
chloromethane, indenol 1,2,3-cd[pyrene, tetrachloro-
ethene, and trichloroethene) from drinking water
intake, the linear no-threshold model was used in
accordance with the health risk assessment method.
The US EPA guidelines for carcinogen risk assessment
were followed [1]. For the calculation of the annual
contribution to the estimated incremental cancer risk,
an average body weight of 64 kg, mean life expectancy
of 72 years, lifelong exposure (converted to annual
exposure and risk), and a mean daily intake of 1 L of
tap water per person were considered. The theoretical
incremental cancer risk from chronic exposure to
carcinogens from the public water supply system was
computed as the sum of the effects of all compounds
according to the US EPA recommendations. From
this calculation, it follows that the drinking water
intake might theoretically result in 2 incremental
cancer cases per 10 million population per year.
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Vypocty expozice a rizika byly provedeny podle
standardniho postupu, nicméné pouZité expozicni
faktory jsou vZdy zatiZeny urcitou mirou nejistoty,
jako napriklad omezené spektrum sledovanych
zdravotné vyznamnych latek, individualni velikost
konzumace pitné vody z vodovodu, rtiznid mira
vstfebani sledovanych latek v organismu apod.
To mohlo vést k nad- i podhodnoceni situace.
Inhalacni a dermélni expozice, které jsou u né-
kterych kontaminantli podobné vyznamné jako
konzumace, nebyly uvaZovany, protoZe chybi
specifické udaje o chovani ceské populace pfii
vyuzivani vody v domdcnosti.

3.4 Jakost vody ve verejnych a komeréné
vyuzivanych studnach

V ramci celostdtniho monitoringu jsou informac-
nim systémem MZ sbirdny také udaje o jakosti
pitné vody pochézejici z vefejnych studni a indi-
vidualnich zdroji vyuzivanych k podnikatelské
¢innosti, pro jejiz vykon musi byt pouzivana pitna
voda (komer¢ni studny). V roce 2013 bylo ode-
brano 6 044 vzorkt z 320 vefejnych a 2 352 ko-
mercnich studni. Z celkového poctu t€méf 144 tisic
stanovenych hodnot ukazateld jakosti pitné vody
bylo zaznamenéano 4 689 piipadd nedodrZeni li-
mitnich hodnot ukazateli, z toho limity zdravotné
vyznamnych ukazateli byly piekroceny v 646 pfi-
padech. Tento pocet nedodrZzeni limitu vztazen
k poctu stanoveni tohoto typu limitni hodnoty zna-
mena nedodrzeni NMH v 1,1 % stanoveni. Rela-
tivné Cetné byly nilezy nedodrzeni limitnich hod-
not vSech mikrobiologickych ukazatelt jakosti pitné
vody, napt. Clostridium perfringens (1,8 %), entero-
koky (4,4 %), Escherichia coli (2,9 %), koliformni
bakterie (11,4 %). Z dalSich ukazatelli byly nejcastéji
nedodrZeny limitni hodnoty pH (16,4 %), manganu
(10,3 %), zeleza (10,3 %) a dusi¢nanii (5,7 %).

3.5 Ukazatele poskozeni zdravi z pitné vody

Pokud jde o akutni poSkozeni zdravi po konzumaci
pitné vody (otrava, infekéni onemocnéni), infor-
mace o pfipadném poskozeni zdravi pitnou vodou
vychézi z ptfimého hlaseni pracovnik odboru ko-
munalni hygieny krajskych hygienickych stanic
o zaznamenanych ndkazich, otravich ¢i jinych
onemocnénich, ke kterym dosSlo v souvislosti
s jakosti a uzivanim pitné vody ze sledovanych

The calculations of exposure and risk were carried
out according to a standard procedure. Never-
theless, the considered exposure factors always
imply a certain level of uncertainty, e.g., due to the
limited spectrum of the monitored substances with
significance for health, interindividual variation
in tap water consumption and absorption of the
monitored substances in the body, etc. They might
result in risk underestimation or overestimation.
Inhalation and dermal exposure that are similarly
significant as the ingestion of some contaminants
were not taken into account, as specific data is
missing on the use of water in Czech households.

3.4 Water quality in public and commercial
wells

The monitoring data on drinking water quality
Jfrom public and commercial wells has also been
entered in the Information System. In 2013,
6,044 samples were collected from 320 public
and 2,352 commercial wells. Of a total of almost
144 thousand obtained results, 4,689 did not
comply with the limit values for the drinking water
quality indicators. Of that, the limits (MLVs) for
the indicators with significance for health were
exceeded in 646 of the analysed samples which
mean 1.1% of analyses relevant for this limit type.
Failures to comply with the limits for microbial
indicators of drinking water quality, e.g. Clostridium
perfringens (1.8%), enterococci (4.4%), Escherichia
coli (2.9%), coliforms (11.4%), etc., were relatively
common. Failures to comply with the limits for
other indicators were most frequently observed
e.g. for pH (16.4%), manganese (10.3%), iron
(10.3%), and nitrates (5.7%).

3.5 Drinking water related human health
impairment

In the case of acute injury after consumption of
drinking water (poisoning, infectious diseases),
information on the potential harm of drinking water
is based on direct reporting of the Department of
communal hygiene in regional health authorities
of recorded infections, poisoning, or other illnesses
that occurred in relation to the quality and the
use of drinking water from a public water supply
monitored and public (or used for public water supply)
wells. In 2013 there was recorded and reported
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vodovodil a vefejnych (popf. pro zasobovani ve-
fejnosti pouzivanych) studni. V roce 2013 byla
v JihoCeském a Zlinském kraji zaznamendna a
hlasena vZdy jedna epidemie infekéniho onemoc-
néni, v obou piipadech zfejmé zplisobena vodou
z komer¢né vyuZivané studny.

3.6 Monitoring kvality rekrea€nich vod
ve volné prirodé

Zdravotni rizika z rekreac¢nich vod, pokud po-
mineme utonuti a Urazy, jsou spojena piedevSim
s kontaminaci patogennimi mikroorganismy,
rozvojem sinic a fas a na nékterych mistech také
s cerkariovou dermatitidou (projevuje se intenziv-
nim svédénim). Masovy vyskyt sinic a fas a vy-
znamné zneCisténi prirodniho i antropogenniho
puvodu miiZe také negativné ovlivnit atraktivitu
rekreacnich vod pro koupajici se osoby. Systema-
ticky se monitoruje vyskyt indikatord fekalniho
zneCisténi (E. coli a intestinalni enterokoky), sinic
a fas a pfirodniho znecisténi a znecis$téni od-
pady. Vysledky monitorovani se hodnoti prevazné
na zékladé posledniho odbéru kromé indikatort
fekélniho znecisténi, u kterych se provadi po kazdé
koupaci sezoné tzv. klasifikace z dat za predchozi
Ctyfi roky.

Od roku 2004 je v provozu systém celostitniho
monitoringu kvality vod (IS PiVo, spravovany MZ),
ktery vedle pitné vody zahrnuje i vody ke kou-
pani. Béhem koupaci sezény jsou do informac-
niho systému zasilana data o kvalité vody pro kou-
pani. Organy ochrany vefejného zdravi data pravi-
delné provadi souhrnné hodnoceni podle vyhlasky
¢. 238/2011 Sb. a pfislusnych metodickych do-
poruceni a oznacuji kvalitu koupaci vody pomoci
pétibodové stupnice. Aktualni kvalita koupa-
cich vod je pfistupna vefejnosti na webovych
strankach krajskych hygienickych stanic, na stran-
kach Narodniho geoportalu INSPIRE spravova-
ném agenturou CENIA (http://geoportal.gov.cz/
koupaci_vody) a na webové strance Koupaci vody
(www .koupacivody.cz). Vyvoj kvality koupacich
vod v letech 2004 aZ 2013 je uveden na obr. 3.6, na
némz je kazda lokalita charakterizovana nejhorSim
hodnocenim béhem koupaci sezény. Hodnocenych
koupacich vod je priblizn€ 260 (v roce 2011 — 263;
2012 — 261; 2013 — 258). Nejvétsim problémem
tuzemskych pfirodnich vod nadéle zstava masovy

one each epidemics of infectious diseases in South
Bohemia and Zlin regions, in both cases probably
caused by water from commercially used wells.

3.6 Monitoring of the bathing water quality

Health risks of recreational waters leaving aside
the drowning and injuries are mainly associated
with contamination by pathogenic microorganisms,
development of algae and in some places also with
cercarial dermatitis (manifested by intense itching).
Mass occurrence of cyanobacteria and algae, and
significant pollution of natural and anthropogenic
origin may also negatively affect the attractiveness
of recreational waters for bathers. Systematically
monitored is the occurrence of indicators of fecal
contamination (E. coli and intestinal enterococci),
cyanobacteria and algae, natural pollution and
pollution by wastes. Monitoring results are evaluated
mainly on the basis of the last sampling with
exception of fecal pollution indicators, at which
the classification of data for the previous four years
after each bathing season has been performed.

The national system of drinking and bathing water
quality monitoring (PiVo Information System
maintained by the Ministry of Health of the Czech
Republic) has been in operation since 2004.
Recreational water quality data are entered in
the Information System throughout the bathing
season. The public health protection authorities
evaluate the data on a regular basis according to
the Regulation 238/2011 and relevant guidelines
rating the areas on a scale from I to 5. The most
recent recreational water quality data are accessible
by the public at the websites of the regional public
health agencies, National Geoportal INSPIRE
maintained by the CENIA agency (http://geoportal.
gov.cz/koupaci_vody), and Bathing water portal
(www.koupacivody.cz). Development of the bathing
water quality in the years 2004-2013 is shown in
Fig. 3.6, where each site is characterized by the
worst assessment during the bathing season. Rated
bathing water is approximately 260 (in 2011 — 263,
2012 — 261, 2013 — 258). The most serious
problem of recreational waters remains a mass
occurrence of cyanobacteria forming water blooms,
especially during the summer months and early
fall. Deteriorated rating due to indicators of
fecal contamination is less often. Since 2006,
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vyskyt sinic tvoficich vodni kvéty, a to zejména
béhem letnich mésicii a zacatkem podzimu. Zhor-
Sené hodnoceni kvili nalezim indikatort fekal-
niho znecisténi je méné Casté. Od roku 2006 byl
na péti lokalitich zaznamenan epidemicky vyskyt
cerkariové dermatitidy.

Ze ziskanych dat je také kazdy rok zpracovana
zprava podle pozadavki EU a zaslana Evropské
komisi. Tato zprava, do které jsou zahrnuty pouze
vyznamnéjsi koupaci vody ve volné prirodé (podle
smérnice 2006/7/ES se na nich koupe velky pocet
lidi), je zaloZena pfedev§im na vysledcich sle-
dovani indikatorti fekalniho znecisténi. Kvalitu
rekrea¢nich vod v CR je podle kritérii EU moZno
hodnotit jako pomérné dobrou. Zpocitku moni-
torovani byl podil vyhovujicich koupacich vod
nizky vzhledem ke znacnému poctu vod s nedo-
stateCnym vzorkovanim. Postupné stoupal pocet
koupacich vod, které vyhovély limitnim poza-
davkiim EU. Zatimco v roce 2004 vyhovélo po-
Zadavkim 49 % z celkového poctu sledovanych
koupali§t, v roce 2011 to bylo jiz 87 %. Pocet
hlasenych koupacich vod do EU, kde je kvality
vody sledovéna, klesl ze 176 v roce 2004 na 157
v roce 2013. Od roku 2012 Evropské komise hod-
noti a klasifikuje koupaci vody v EU podle novych
pravidel uvedenych ve smérnici 2006/7/ES (viz § 9
vyhlasky &. 238/2011 Sb.). I presto v roce 2013
vyhovéla novym limitnim poZadavkim EU (byla
zafazena alesponi do kategorie pfijatelnd jakost
vody) vétsina koupacich vod v CR — 144 z cel-
kovych 157, tj. 91,7 %.

Citace:

[1] Risk-Based Concentration Table, May 2014
Update, United States Environmental Protection
Agency, Philadelphia 2014.

the five localities recorded epidemic occurrence
of cercarial dermatitis.

From the data obtained, reports are produced in
accordance with the EU requirements and sub-
mitted to the European Commission. This report, in
which are included only significant bathing waters
in open air (under Directive 2006/7/EC there
bathe a large number of people) is based primarily
on the results of monitoring indicators of fecal
contamination. The recreational water quality in
the Czech Republic can be rated as relatively
good. At the very beginning, the proportion of
the compliant recreational water areas was low
because of the low sampling frequency in many
of them. In 2004, the compliance rate was 49%
in comparison with 87% in 2011. The number of
bathing water quality monitoring points, the data
Jfrom which have been reported to the EU, dropped
from 176 in 2004 to 157 in 2013. Since 2012 the
European Commission evaluates and classifies
the EU bathing waters according to the new
regulations published in the Directive 2006/7/ES
(in the Decree 238/2011 Coll. — § 9). Nevertheless,
the new EU limits were met, i.e. the bathing water
quality was rated at least as acceptable, in most,
i.e. in 144 (91.7%) of 157 outdoor bathing areas.

References:

[1] Risk-Based Concentration Table, May 2014
Update, United States Environmental Protection
Agency, Philadelphia 2014.
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Obr. 3.1 Cetnost nedodrzeni limitnich hodnot podle velikosti zasobované oblasti,
2005-2013
Fig. 3.1 Exceedance of the DW quality limit values by size of the supply zone, 2005-2013
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Obr. 3.2 Cetnost nedodrzeni limitni hodnoty pro mikrobiologické a biologické
ukazatele, 2013
Fig. 3.2 Exceedance of the limit values for microbiological and biological
indicators, 2013
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Obr. 3.3 Cetnost nedodrzeni nejvy$$i mezni hodnoty pro chemické latky, 2013
Fig. 3.3 Exceedance of the maximum limit value for chemicals, 2013
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Obr. 3.4 Rozdéleni obyvatel podle obsahu hoiéiku a vapniku v dodavané pitné vodé, 2013
Fig. 3.4 Distribution of the population by magnesium and calcium content in tap water, 2013
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Obr. 3.5 Rozdéleni obyvatel podle expozice chemickym latkam z pitné vody, 2013
Fig. 3.5 Distribution of the population by exposure to chemicals from drinking

water, 2013
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Obr. 3.6 Vyvoj kvality koupacich vod podle souhrnného hodnoceni CR, procentualni
zastoupeni kategorii, 2004-2013
Fig. 3.6 Trend in bathing water quality by summary national evaluation, percentage
of categories, 2004-2013
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4. ZDRAVOTNI DUSLEDKY
A RUSIVE UCINKY HLUKU

Subsystém III zahrnuje monitorovéani hluku 24ho-
dinovym méfenim v méficich mistech a sledovéani
jeho vyvoje. Méfeni probiha v periodickych inter-
valech 2-3 roky. Platnost vysledkli méfeni pro
celou rozlohu lokality je ovéfovana akustickymi
studiemi, které jsou zhotovovany postupné v jed-
notlivych lokalitdch. Soucasti subsystému je pra-
videlné se opakujici dotaznikové Setfeni ,,Hluk
a zdravi®. Vysledky popsané v této zpravée se tykaji
Setfeni v roce 2013, jehoZ cilem bylo sledovani
odezvy na zmény hluku u obyvatel monitorova-
nych lokalit.

4.1 Metody

Pro dotaznikové Setfeni byly vybrany ty lokality,
ve kterych byla na zakladé méfeni hluku v pred-
chozich letech zjiSténa zména trovné hlucnosti
(tab. 4.1.1). Hodnoceni dotaznikového Setfeni 2013
bylo zaméfeno na porovnéni ukazateld vnimani
hlu¢nosti, miry obtéZovani a ruseni spanku s pred-
chozim Setfenim v roce 2007.

Osloveni byli titiZ obyvatelé vybranych lokalit,
ktefi byli osloveni v roce 2007, celkem 2 118 osob.
Bylo ziskano celkem 762 dotaznikd, pocet respon-
dentl v lokalitich se pohyboval od 111 do 160 osob,
respondence Cinila 36 %. VEk respondentll se po-
hyboval mezi 36 a 81 lety, 40 % tvorily Zeny a
60 % muzi. Celkem 28 % respondentl dotazni-
kového Setfeni v roce 2013 se tcastnilo i Setfeni
v roce 2007. Metodika a priabéh dotaznikovych
Setfeni v roce 2007 a 2013 je podrobné popsin
v Odborné zpravé subsystému III za rok 2007
resp. za rok 2013 [1], [3].

Otazky v dotazniku pro Setfeni ,,Hluk a zdravi®
v roce 2013 byly shodné s dotaznikem pouZi-
tym v predchozim Setfeni, dotaznik obsahoval
navic otazku ,,Zménila se hlu¢nost Vaseho byd-
list€ v poslednich 5 letech? Setieni probihalo
posStovni formou, respondent vyplnil dotaznik
samostatn¢ podle prilozenych instrukeci.

Zpracovani vysledkti dotaznikového Setieni se
zaméfilo na zjiStovani zmén postojii a vnimani
hluku v misté bydlist¢ a zmén celkového hod-
noceni Zivotniho prostiedi v okoli bydlisté. Jako

4. COMMUNITY NOISE
AND HEALTH

Subsystem Ill comprises the monitoring of noise
through 24-hour measuring at measuring sites
and the follow-up of its trends. Measuring is
carried out periodically every 2-3 years. Validity
of results pertinent to the whole area covered is
verified by acoustic studies which are completed
in succession for each individual locality. The
subsystem also includes a regularly repeated
questionnaire survey entitled ‘Noise and Health’'.
The results presented in this report are from the
2013 survey which was aimed at monitoring
responses to noise level variations in the popula-
tion of the monitored localities.

4.1 Methods

The questionnaire survey was conducted in loca-
lities that had in previous years been subject to
measured changes in noise levels (Tab. 4.1.1). The
2013 questionnaire survey compared new results
of noise perception, extent of annoyance and sleep
disturbance with those from the 2007 survey.

A total of 2,118 of the original inhabitants addressed
in the 2007 survey were addressed, yielding 762
returned questionnaires. The number of respon-
dents varied from 111 to 160 according to loca-
lity, at a response rate of 36%. Respondents
were aged from 36 to 81 years, 40% males and
60% females. Overall, 28% of respondents in
the 2013 questionnaire survey had participated
in the 2007 survey. The methodology of both
surveys is described at length in the technical
report on subsystem Il for these years [1], [3].

Questions in the 2013 ‘Noise and Health’ question-
naire were identical to those in the previous
survey, with the addition of a new question: ‘Have
noise levels changed in your domicile over the
past 5 years?’. The questionnaire was posted and
then completed by the respondent according to
included instructions.

Results were processed with a view to identifying
changes in attitude and perception of noise in
individual domiciles, as well as changes in overall
appraisal of the environment in the immediate
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ukazatele odezvy obyvatelstva na zmény hluku
byly hodnoceny odpovédi na tyto otazky:

* Povazujete svoje nynéjsi bydlisté (byt) za hlu¢né?
* Citite se doma obtéZovani hlukem béhem dne?
* Je Vas spanek rusen hlukem?

e Uzivate 1éky na spani z diivodil hluku?

Tyto ukazatele odezvy na hluk byly hodnoceny
pouze u respondentii majicich okna smérovana
do ulice.

Pro obtéZovani a ruseni rGznymi zdroji hluku byly
otazky sumarizovany do skére. Skoére pro hluk
z dopravy je vytvofeno z otdzek na obtéZovani
hlukem osobnich automobilii, ndkladnich auto-
mobilli, motocykld, autobusi, letecké a zelez-
ni¢ni dopravy. Skére pro sousedsky hluk bylo
ziskano z obtéZovani sousedskym hlukem, hlu-
kem z okolnich restauraci, zasobovani obchodu
a restauraci a obté¢Zovani hlukem technického za-
fizeni v domé.

Déle byla porovnidna mira obtéZovani problémy
Zivotniho prostfedi v okoli bydlisté (znecisténi
vefejnych prostranstvi, znecisténi ovzdusi, hluc¢-
nost ve dne a v noci, prasnost, zdpach, automobi-
lova doprava).

Vysledky pro kategorické proménné jsou vyjadieny
ve formé relativnich Cetnosti. Hypotéza o shodé
procentudlniho zastoupeni jednotlivych kategorii
byla testovdna pomoci chi-kvadrat testu nezavis-
losti, testy byly provadény na hladin€ vyznamnosti
p = 0,05. Vysledky pro spojité proménné (véetné
proménnych s Sestibodovou skalou) jsou uvadény
ve formé¢ aritmetickych primért, hypotéza o shodé
primérnych hodnot byla posuzovéna porovnanim
95% konfidencnich intervali.

Do dotaznikového Setieni v roce 2013 byly zara-
zeny dvé hluéné lokality s no¢nim hlukem vys$Sim
nez 50 dB (ulice Foerstrova, Olomouc a ulice
Jilemnického, Usti nad Orlici), dvé stfedné hluéné
lokality s no¢nim hlukem vys$§im nez 45 dB (ulice
I. P. Pavlova, Olomouc a ulice BoZzeny Némcové,
Jablonec nad Nisou) a dvé tiché lokality s no¢nim
hlukem niZ§im nez 45 dB (ulice Pod lipami, Praha 3
a Msenskd, Jablonec nad Nisou). Statisticky vy-
znamné zmény (vétsi neZ ndhodné kolisdni hod-
not) byly zjistény v letech 2006, 2009 nebo 2011
ve vSech uvedenych lokalitich s vyjimkou Jilem-

nického, Usti nad Orlici, ktera byla zarazena jako

vicinity. Answers to the following questions were
used as markers of response to noise variations:

e Do you regard your present home as noisy?

* Do you feel annoyed by daytime noise at home?
* Is your sleep disturbed by noise?

* Do you take sleep medication because of noise?

These markers of response to noise were evaluated
only for respondents with street-facing windows.

Annoyance and disturbance from noise were sum-
marised in the form of a final score. The score
for traffic noise is calculated from questions con-
cerning noise caused by automobiles, lorries,
motorcycles, buses, airplanes and railway traffic.
Scores for neighbouring noise involved noise caused
by neighbours, local restaurants, restaurant and
store deliveries, and noise from technical sources
in the home.

In addition, comparisons were made for the degree
of disturbance from living environment problems
in the immediate vicinity (litter, airborne pollution,
daytime and nighttime noise, degree of dustiness,
bad smells, traffic).

Results for categorical variables are expressed
as relative frequency. The hypothesis of percent-
age representation of individual categories was
subjected to a chi-square test at a significance
level of p = 0.05. Results for continuous variables
(including variables with a six-point scale) are pre-
sented as arithmetic means, the hypothesis of mean
value correlation was evaluated by comparing
95% confidence intervals.

The 2013 survey included two noisy localities
with nighttime noise levels in excess of 50 dB
(Foerstrova St. in Olomouc, and Jilemnického St.
in Usti nad Orlici), two medium noise localities
with nighttime noise in excess of 45 dB (1. P. Pav-
lova St. in Olomouc, and BoZeny Némcové St. in
Jablonec nad Nisou) as well as two quiet locali-
ties with nighttime noise levels of less than 45 dB
(Pod lipami St. in Prague 3 district, and Msen-
skd St. in Jablonec nad Nisou). Statistically signifi-
cant changes, other than random fluctuations,
were detected in 2006, 2009 and 2011 in all of
the above localities with the exception of Jilem-
nického St. in Usti nad Orlici which served as
a control. Analysis of noise trends and evaluation

46

SZU Praha, Ustfedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System



Zdravotni disledky a rusivé tuc¢inky hluku
Community noise and health

kontrolni. Analyza trendl vyvoje hluku a vyhod-
noceni statistické vyznamnosti zmén je v Odborné
zpravé subsystému III ,,Zdravotni dasledky a ru-
$ivé ucinky hluku* za rok 2011 [2].

Velikost zmén hluku je vyjadiena srovnanim hlu-
kovych ukazateli pro den (Lg), pro vecer (Ly),
pro noc (L) a pro den-vecer-noc (Lgyn) [4] V le-
tech 2006 a 2011, jde o roky méfeni nejbliZe
predchazejici dotaznikovym Setfenim. Ke zméné
hlukového ukazatele L4y, vétsi nez 2 dB doslo
ve viech lokalitich kromé Jilemnického, Usti nad
Orlici (viz tab. 4.1.1).

of the statistical significance of changes is pre-
sented in the technical report on subsystem III
‘Consequences to Health and the Disturbing
Effects of Noise’ for 2011 [2].

The magnitude of changes in noise levels is
expressed by comparing the noise descriptors
for daytime (L;), evening (L,), nightime (L,) and
day-evening-night (Ly.,) [4] in 2006 and 2011,
the years immediately prior to the questionnaire
survey. A change in Lg,, exceeding 2 dB was
recorded in all localities except Jilemnického St.
in Usti nad Orlici (see Tab. 4.1.1).

Tab. 4.1.1 Vyvoj hlukovych ukazatelii v roce 2011 ve srovnani s rokem 2006
Tab. 4.1.1 Trend in noise descriptors in 2011 as compared to 2006

Hlukovy ukazatel / Noise descriptor
Ly Lv/Le Ln Lavn / Lden
B. Némcové, Jablonec nad Nisou -3.1 -0.9 -2.8 2.2
MsSenska, Jablonec nad Nisou -2.1 -5.9 -4.4 —41
Foerstrova, Olomouc —-6.5 -8.6 -8.8 -8.1
|. P. Pavlova, Olomouc 2.1 1.8 4.4 2.8
Pod lipami, Praha 3 -7.2 -3.4 -7.6 -6.8
Jilemnického, Usti nad Orlici -1.0 -1.3 1.6 0.5

Pozn.: kladné ¢&islo = narlst, zaporné Cislo = pokles hlukového ukazatele v roce 2011 oproti roku 2006
Note: positive numbers = increase, negative numbers = decrease of noise descriptor values in 2011 against 2006

4.2 Vysledky

Bozeny Némcové, Jablonec nad Nisou — pokles
Lgvn 0 2,2 dB, stifedné hluc¢na lokalita

V roce 2013 pfi zpétném hodnoceni zmény hluc-
nosti bydlisté témér polovina (48 %) respondentt
uvedla zvySeni hlu¢nosti bydlisté, 27 % respon-
dentl udava pokles hlucnosti a 25 % nezménény
stav. Nicméné pfi srovnani vysledki ziskanych
v roce 2007 a 2013 statisticky vyznamné po-
klesl pocet téch, ktefi povaZuji sviij byt za hlu¢ny
(z 66 % na 32 %) a vyznamné poklesla praimérna
hodnota obtéZovani, primérné hodnoty skére pro
obtéZovani hlukem z dopravy i sousedskym hlu-
kem a také skore pro ruSeni spanku sousedskym
hlukem (tab. 4.2.1).

Msenska, Jablonec nad Nisou — pokles Lgyp
o 4,1 dB, ticha lokalita

Vétsina respondentt v této lokalité (63 %) se dom-
niva, Ze se hlucnost jejich bydlist€ nezménila,
29 % uvedlo, Ze vzrostla a pouze 8 % respondent
se domniv4, Ze hlu¢nost poklesla. Z hodnocenych

4.2 Results

BozZeny Némcové St., Jablonec nad Nisou — Ly,
decreased by 2.2 dB, medium noise locality

In 2013, backward evaluation of noise level changes
revealed that almost one half (48%) of respondents
reported increased noise levels in their domiciles,
27% reported decreased noise and 25% reported
no change. However, comparison of results from
2007 and 2013 showed a statistically significant
drop in the number of respondents that regard their
domicile as noisy (from 66% to 32%) and a marked
decrease in mean values for annoyance, mean
score values for disturbance by traffic noise and
neighbouring sources and the score for sleep
disturbance from neighbouring noise (Tab. 4.2.1).

MSenskd St., Jablonec nad Nisou — L, decreased
by 4.1 dB, quiet locality

The majority of respondents in this locality (63%)
claimed that noise levels in their domiciles were
unchanged, 29% reported an increase and only
8% reported decreased noise. No statistically
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Tab. 4.2.1 Hodnoceni vysledki Setieni v letech 2007 a 2013
Tab. 4.2.1 Evaluation of results from 2007 and 2013

JN
B. Némcové

JN
MsSenska

OL
Foerstrova

OL
|. P. Pavlova

P3

Jilemnického

Pod lipami

- l

Povazuji bydlisté za hlu¢né
Regard domicile as noisy

2 - - l

** \L

Obtézovani
Disturbance

A - \: -

Skore obtézovani dopravnim | ** 1
hlukem
Score for disturbance

from traffic noise

Skore obtézovani * d
sousedskym hlukem
Score for disturbance

from neighbouring noise

Obtézovani stavebnim hlukem -
Disturbance from

construction work
* %k

RusSeni spanku -
Sleep disturbance

Skore ruseni spanku > -
dopravnim hlukem

Score for sleep disturbance
from traffic noise

Skére ruseni spanku ** l
sousedskym hlukem

Score for sleep disturbance

from neighbouring noise
*k

Ruseni spanku stavebnim -
hlukem

Score for sleep disturbance
from construction work

Léky na spani z diivodu hluku -
Sleep medication to counter
noise

*

porovnani vyskytu ukazatele (p-hodnota) / comparison of marker incidence (p-value)

** porovnani primérnych hodnot pfi vyjadieni ukazatele skalou 1-6 (95% ClI)
comparison of mean values when expressing marker on a 1—6 scale (95% CI)

| statisticky vyznamny pokles ukazatele mezi $etfenimi 2007 a 2013
statistically significant decrease of marker between surveys 2007 and 2013

— nebyla prokdzana statisticky vyznamna zména ukazatele / no statistically significant change in marker

ukazateli odezvy obyvatelstva na hluk nedoslo ke
statisticky vyznamné zméné u Zadného ukazatele.

Foerstrova, Olomouc — pokles L4y, 0 8,1 dB
(dostavba méstského okruhu), hlu¢na lokalita

VétSina respondentll v této lokalité (64 %) se
domniva, Ze hlu¢nost jejich bydlisté poklesla,
24 % se domniva, ze se nezménila a 12 % se
domniva, Ze vzrostla. Statisticky vyznamné po-
klesl pocet téch, ktefi povazuji svij byt za hlucny
(z 98 % na 72 %).

Primérna hodnota obtéZovani hlukem v roce 2007
dosahovala hodnoty 5,6 (na Skéle 1-6), v roce 2013
hodnoty 3,7, coZ znamena statisticky vyznamny

significant changes were recorded for any of
the markers.

Foerstrova St., Olomouc — Ly, decreased by 8.1 dB
(completion of city circuit route), noisy locality

The majority of inhabitants in this locality (64%)
claimed that noise levels have decreased in their
locality, 24% reported no change and 12% reported
increased noise. There was a statistically significant
decrease of respondents that regard their domicile
as noisy (from 98% to 72%).

The mean value for noise disturbance in 2007
reached 5.6 (on a scale of 1-6), and 3.7 in 2013,
constituting a statistically significant decrease.
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pokles. Pri hodnoceni jednotlivych zdrojd hluku
byl logicky zjistén statisticky vyznamny pokles
pramérné hodnoty skoére pro obtéZovani hlukem
z dopravy. Na hranici statistické vyznamnosti je
pokles primérné hodnoty obtéZovani hlukem ze
stavebni Cinnosti. U sousedského hluku nebyly
zjiStény statisticky vyznamné zmény. Primérna
hodnota ruSeni spanku poklesla mezi lety 2007
a 2013 statisticky vyznamné z 4,9 na 2,9 diky
poklesu ruSeni spanku hlukem z dopravy. U sou-
sedského hluku a hluku ze stavebni ¢innosti ne-
byly zjistény statisticky vyznamné zmény. Pokles
ruSeni spanku hlukem se projevil i ve sniZeni
vyskytu uzivani 1ékt na spani z dtvodu hluku,
zména je statisticky vyznamnd. Pokles ruSeni
spanku lze povaZovat za dilezity zdravotni dopad
uspésSného sniZzeni hlucnosti v této lokalité.

1. P. Pavlova, Olomouc — narust Lgy, 2,8 o dB,
stiedné hlu¢na lokalita

Priblizné polovina respondentd v této lokalité
(51 %) se domniva, Ze se hlu¢nost jejich bydlisté
zvysila, 47 % se domnivé, Ze se nezménila a 2 %
respondentli se domniva, Ze hluénost poklesla.
Z hodnocenych ukazatelt odezvy obyvatelstva na
hluk nedoslo ke statisticky vyznamné zméné mezi
prvnim a druhym Setfenim u Zadného ukazatele.

Pod Lipami, Praha 3 - kratkodobé zvySeni
hlucnosti v roce 2006 (stavebni ¢innost) a na-
sledny pokles L4y, 0 6,8 dB, ticha lokalita

V roce 2013 pfi zpétném hodnoceni se vétSina
respondentil (80 %) domnivé, Ze se hlucnost jejich
bydlisté nezménila, 12 % se domniva, Ze vzrostla,
a jen 7 % respondentli se domniva, Ze hlu¢nost
poklesla. Toto hodnoceni odpovida skute¢nému
vyvoji hluku, pokud situaci v roce 2013 porovname
s dlouhodobou hlu¢nost, nikoliv s rokem 2006.
V roce 2013 a doslo ke statisticky vyznamnému
poklesu primérné hodnoty obtéZovani hlukem,
obtéZovani stavebnim hlukem a ruSeni spanku
ve srovnani s rokem 2007 (tab. 4.2.1).

Jilemnického, Usti nad Orlici — bez zmény,
hlucna lokalita

Priblizné polovina respondentd v této lokalité
(49 %) se domniva, ze se hlu¢nost jejich bydlisté
nezménila, 27 % se domnivd, Ze poklesla a 24 %
se domniva, Ze se zvysila. Pfi porovnani vysledka
ziskanych pfi prvnim a druhém Setfeni doslo ke sta-
tisticky vyznamnému poklesu respondentd, ktefi

Evaluation of individual noise sources logically
revealed a statistically significant decrease in mean
score values for disturbance by traffic noise. The
decrease of mean values for disturbance from
construction work is on the boundary of statistical
significance. No statistically significant changes were
detected in neighbouring noise values. The means
for sleep disturbance decreased between 2007 and
2013 with statistical significance from 4.9 to 2.9,
due to decreased sleep disturbance from traffic.
No statistically significant changes were detected
for neighbouring noise and noise from construction
work. Decreased values for sleep disturbance were
reflected in decreased consumption of sleep medica-
tion to counter noise, this change is statistically
significant. The decrease of sleep disturbances may
be considered an important health-related result
of decreased noise levels in this locality.

L. P. Pavlova, Olomouc — Lg,, increased by 2.8 dB,
medium noise locality

Roughly one half of respondents (51%) claimed
that noise levels in their domiciles have increased,
47% report no change and 2% report decreased
noise. No statistically significant changes occurred
between the first and second surveys for any of
the markers.

Pod Lipami St., Prague 3 district — short-term
increase of noise levels in 2006 (construction
work) and subsequent Lg,, decrease by 6.8 dB,
quiet locality

In 2013, backward evaluation of noise level changes
revealed that the majority (80%) of respondents
reported no change in noise levels in their domiciles,
12% reported increased noise and only 7% reported
a decrease. These figures from 2013 reflect actual
development of noise levels when compared to
long-term trends, not simply to 2006. Comparison
of results from 2013 and 2007 shows a statistic-
ally significant decrease of mean disturbance
values, disturbance by construction work and sleep
disturbance (Tab. 4.2.1).

Jilemnického St., Usti nad Orlici — no changes,
noisy locality

Approximately one half of respondents (49%)
claim that noise levels remain unchanged, 27%
report decreased noise levels and 24% report
increased noise. Comparison of results from the
first and second surveys revealed a statistically
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povazuji sviij byt za hlu¢ny. Z dalSich hodnocenych
ukazateli odezvy obyvatelstva na hluk nedoslo ke
statisticky vyznamné zméné u Zadného ukazatele.

Sledovani reakce na zmény hluku je mozné dvéma
zpusoby. Za prvé, respondenti hodnotili v roce 2013
zpétné zménu hlu¢nosti svého bydlisté za posled-
nich 5 let. Nejvétsi zjisStény pokles hluku v loka-
lit¢ Foerstrova, Olomouc okolo 8 dB zpétné hod-
noti jako pokles hluc¢nosti bydlist¢ 64 % respon-
dentii. Mensi zmény hluku (2—4 dB) zaznamenali
respondenti pouze v nékterych lokalitach, napt. v lo-
kalité I. P. Pavlova, Olomouc, kde zménu hodnoti
jako nartist 51 % respondentd. V jinych lokalitach,
napt. v obou lokalitdch v Jablonci nad Nisou (JN),
respondenti obdobné velké zmény pii zpétném hod-
noceni spiSe nezaznamenali. Jako pokles hodnoti
zménu hluénosti bydlist¢ 27 % respondentd v JN B.
Némcové a jen 8 % v JN MsSenska. Pro srov-
nani, i v lokalit& Jilemnického v Usti nad Orlici,
kde nedoSlo ke zméné hluénosti, pfibliZné polo-
vina respondent hodnoti situaci jako nezméné-
nou, ¢tvrtina jako zhorSeni a ¢tvrtina jako zlepSeni
hlu¢nosti bydlisté. Zajimava je situace v lokalité
Pod lipami, Praha 3, kde doSlo v roce 2006 ke
kratkodobému vykyvu hlu¢nosti v souvislosti se
stavebni Cinnosti, po kterém ndasledoval pokles
zpét na dlouhodobé stabilni hodnoty. VétSina
respondentil zde povazuje hlucnost svého bydlisté
za nezménénou.

Druhym zplsobem sledovéani reakce na zmény
hlu¢nosti je srovnani aktudlni odezvy na hlu¢nost
v roce 2007 s odezvou na hluc¢nost v roce 2013.
Timto zptisobem bylo sledovano nékolik ukaza-
teltl (tabulka 4.2.1). Zmény ve vyskytu obtéZovani
je mozné vysvétlit nejlépe pomoci zmén hluku
béhem dne (ukazatel Ly) a ruSeni spanku pomoci
zmeén noc¢niho hluku (ukazatel L,). ObtéZovani
pokleslo statisticky vyznamné v lokalitach s pokle-
sem Lg 0 7,2 dB (Pod Lipami, Praha 3), 0 6,5 dB
(Foerstrova, Olomouc) a o 3,1 dB (Jablonec nad
Nisou, Bozeny Némcové). Ve zbyvajicich lokali-
tach se denni hluk zménil o 1,0 az 2,1 dB, zmény
v obtéZovani v téchto lokalitich nebyly neproka-
zany. Zmény v mife ruseni spanku byly prokazany
v lokalitdch s poklesem L, o 8,8 dB (Foerstrova,
Olomouc) a 0 7,6 dB (Pod Lipami, Praha 3). V ostat-
nich lokalitach, kde se zmény noc¢ni hlucnosti
pohybovaly od 1,6 do 4,4 dB, nebyly zmény v ru-
Seni spanku prokdzany. Zménu v mife uzivani léka

significant decrease of respondents who evaluated
their domicile as noisy. No statistically significant
changes were recorded for any of the markers.

Monitoring reactions to noise level changes can
be conducted in two different ways: in the first,
respondents in 2013 evaluated noise levels in their
domiciles over the past 5 years. The greatest detected
decrease of about 8 dB was in the Foerstrova St.
locality in Olomouc, where a decline reported
64% of respondents. Smaller changes (2—4 dB)
were noticed only in some localities such as
L. P. Pavilova St. in Olomouc where 51% of respon-
dents claimed increased levels. Respondents in
other localities such as Jablonec nad Nisou did not
report changes of this extent. In JN B. Némcové St.
and JN MSenskd St. decreased levels were reported
by 27% and 8% of respondents, respectively. For
comparison, in Jilemnického St., Usti nad Orlici,
where there was no change in noise levels, approxi-
mately one half of respondents reported no change,
one quarter reported worse noise and one quarter
improved noise levels in their domiciles. An inte-
resting situation occurred in the Pod lipami St.
locality in Prague 3 district where a short term
rise in noise levels occurred, associated with con-
struction work, and subsequently dropped to stable
long-term values. The majority of respondents
there consider the noise levels in their domiciles
to be unchanged.

The second method of monitoring reactions to
changes in noise levels is to compare responses
from 2013 with responses in 2007. Several markers
were followed up using this method (Tab. 4.2.1).
Changes in the incidence of disturbance can be best
explained with changes in daytime noise (L;) and
sleep disturbances caused by nighttime noise (Lj).
Disturbance decreased at statistically significant
levels in localities with a 7.2 dB decrease in L,
(Pod Lipami St., Prague 3 district), 6.5 dB (Foerst-
rova St., Olomouc) and 3.1 dB (BoZeny Némcové St.,
Jablonec nad Nisou). In the remaining localities
daytime noise levels changed by 1.0 dB to 2.1 dB;
changes in disturbance were not demonstrated.
Changes in sleep disturbance were shown in locali-
ties with an L, decrease of 8.8 dB (Foerstrova St.,
Olomouc) and 7.6 dB (Pod Lipami St., Prague 3
district). In other localities where changes in nigh-
time noise varied from 1.6 dB to 4.4 dB were
detected no changes in sleep disturbance. Changes
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na spani se podafilo prokdzat pouze pii poklesu
noc¢niho hluku o 8,8 dB.

Soucasti dotaznikového Setfeni bylo také sledo-
vani postojii respondentd k problémiim Zivotniho
prostiedi v okoli bydlist¢ a vyhodnoceni zmén
lit¢ Olomouc Foerstrova (obr 4.1), kde doslo
k vyraznému poklesu hluku diky dostavbé mést-
ského okruhu. Pfi srovndni prvniho a druhého
Setfeni byl zjiStén statisticky vyznamny pokles
prumérné miry obtéZovani zneciSténym ovzduSim,
hlu¢nosti ve dne i v noci, prasnosti, zdpachem
a automobilovou dopravou. Vsechny tyto faktory
prostfedi souviseji s poklesem automobilové do-
pravy. Naopak se neprokazaly zmény ve fakto-
rech prostiedi, které s automobilovou dopravou
nesouviseji, jako je znecisténi vefejnych prostran-
stvi a kriminalita.

V lokalité ulice B. Némcové v Jablonci nad Nisou
s mirnym poklesem hlu¢nosti ve sledovaném ob-
dobi statisticky vyznamné poklesl pocet téch, ktefi
povazuji sviij byt za hluény a vyznamné poklesla
jak primérnd hodnota obtéZovani, tak primérné
hodnoty skére pro obtéZovani hlukem z dopravy.
I tam byl zjistén pokles primérné miry obtéZovani
faktory Zivotniho prostiedi (obr. 4.2), byt nikoliv
v takové mifte, jako v lokalité predchozi.

Odezva na malé zmény hluku miZe byt nepro-
kazatelnd pro nizky pocet respondentti v lokali-
tach. Dlvodem je relativné maly rozsah tzemi,
pro které jsou platné hodnoty hluku méficiho mista
a také nizsi respondence Setfeni. Srovnani odpo-
védi respondentt z let 2007 a 2013 je kompliko-
vano také tim, Ze respondenti v roce 2013 jsou
star$i, nebot byla oslovena stejnd skupina osob
o Sest let pozdéji. Respondenti se déle liSili vzdé-
lanim, ekonomickou aktivitou a délkou pobytu
v byté béhem dne. Zkoumani vliva téchto rozdili
bude pfedmétem dalSich analyz.

V kazdé ze sledovanych lokalit nastava indivi-
dudlni situace tvorena predchozim vyvojem hluc-
nosti, jejim soucasnym stavem a dal§imi okol-
nostmi, které mohou vnimani zmén ovlivnit. Pocet
sledovanych situaci se zménou hlucnosti a zazna-
menanou odezvou na tuto zménu je zatim maly,
proto je nezbytné povazovat zavéry tohoto Setfeni
za predbézné. PrestoZe zmény v ruSeni spanku
byly prokéazany az pri relativné velkych zménéach

in use of sleep medication occurred only with
an 8.8 dB decrease of nighttime noise.

A part of the questionnaire survey covers respon-
dents’ attitudes to living environment problems
in the vicinity of their domiciles and involves
evaluation of changes in these attitudes. The most
interesting changes are seen in the Foerstrova St.
locality in Olomouc (Fig. 4.1), where completion of
the city traffic circuit resulted in a marked decline
of noise levels. Comparisons between the first and
second surveys showed a statistically significant
decrease of mean values for disturbance by air-
borne pollution, day and nighttime noise, dust
levels, bad smells and automobile traffic. All of
these environmental factors are associated with
decreased automobile traffic. Conversely, environ-
mental factors not associated with automobile
traffic, such as litter, remained unchanged.

In the locality B. Nemcové St. in Jablonec nad Nisou,
with slight decline of noise levels, significantly lower
number of respondents evaluated their domicile as
noisy in 2013. There was also significant decrease
of the mean value of noise annoyance as well as
mean score value of traffic noise annoyance. There
was also found decline of mean annoyance value
for environmental factors (Fig. 4.2) although not
to the extent as in the previous one.

Response to small changes in noise may be
unverifiable due to the low number of respondents
in localities. The reasons are the relatively small
area in which measuring site noise values are
valid, as well as a lower rate. Moreover, markers
of response to noise changes were evaluated solely
for those respondents with street-facing windows.
Comparison of questionnaire answers from 2007
and 2013 is further complicated by the fact that the
respondents are older: the same group of respon-
dents was addressed six years later. Respondents
have differing education, employment and time
spent at home. The effects of these differences will
be the subject of further analyses.

Each of the monitored localities represents a diffe-
rent situation based on prior development of noise
levels, their current state, and other conditions
which may alter perception of changes. The number
of monitored situations that involve changes in
noise levels and recorded responses to such changes
is at present small; hence it is necessary to consider
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no¢ni hlucnosti, rozhodné bychom neméli malé
zmény hluku v noci podcetiovat. Dotaznikovym
Setfenim muzZe byt sledovano pouze subjektivné
vnimané ruseni spinku, dal§i zndmky poruchy
spanku jako je nevédomé probuzeni, zvySena
pohyblivost béhem spanku a EEG zmény si po-
stizend osoba neuvédomuje. NaruSeni spanku vy-
volané hlukem je samo o sobé poruchou zdravi
a navic vede k dalSim nésledkiim pro zdravi a Zi-
votni pohodu [5].

Citace:

[1] Systém monitorovani zdravotniho stavu obyvatel-
stva ve vztahu k Zivotnimu prostiedi, subsystém 3
»~Zdravotni dasledky a rusSivé ucinky hluku® —
odborna zprava za rok 2007. SZU Praha 2008.
Dostupné na internetu: http://www.szu.cz/tema/
zivotni-prostredi/odborne-zpravy.

[2] Systém monitorovani zdravotniho stavu obyvatel-
stva ve vztahu k Zivotnimu prostiedi, subsystém 3
»Zdravotni dusledky a rusivé ucinky hluku* —
odborna zpriva za rok 2011. SZU Praha 2012.
Dostupné na internetu: http://www.szu.cz/tema/
zivotni-prostredi/odborne-zpravy.

[3] Systém monitorovani zdravotniho stavu obyvatel-
stva ve vztahu k Zivotnimu prostiedi, subsystém 3
»Zdravotni disledky a rusivé acinky hluku® —
odborna zprava za rok 2013. SZU Praha 2014.
Dostupné na internetu: http://www.szu.cz/tema/
zivotni-prostredi/odborne-zpravy.

[4] Vyhlaska, kterou se stanovi mezni hodnoty hlu-
kovych ukazatell, jejich vypocet, zakladni poza-
davky na obsah strategickych hlukovych map
a ak¢nich plant a podminky ucasti vefejnosti
na jejich pripravé (vyhlaska o hlukovém mapo-
vani). Sbirka zdkonit 523/2006. Praha: Tiskarna
Ministerstva vnitra 2006. ISSN 1211-1244.

[5] Night Noise Guidelines for Europe (NNGL). WHO,
Regional Office for Europe Coppengagen 2009.
Dostupné na internetu: http://www.euro.who.int/
data/assets/pdf_file/0017/43316/E92845.pdf.

the conclusions of this survey as preliminary.
Although changes in sleep disturbance were
demonstrated at relatively high levels of nightime
noise level changes we should by no means under-
estimate small nighttime changes. The questionnaire
survey format can only reflect subjectively perceived
sleep disturbance, whereas respondents are unaware
of other symptoms of sleep dysfunction such as
unconscious waking, elevated mobility during sleep
and EEG changes. Sleep disturbance caused by noise
is, as such, a medical condition that leads to other
consequences affecting health and well-being [5].
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Foerstrova ulice, 2007 a 2013

Foerstrova street, 2007 and 2013

Primérné obtéZovani na Skale 1-6
Mean annoyance on a scale 1-6

Obr. 4.1 Obtézovani faktory zivotniho prostiedi, Olomouc,

Fig. 4.1 Annoyance by the environmental factors, Olomouc,
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5. ZDRAVOTNI DUSLEDKY
ZATEZE LIDSKEHO ORGANISMU
CIZORODYMI LATKAMI
Z POTRAVINOVYCH RETEZCU,
DIETARNI EXPOZICE

Subsystém se v monitorovacim obdobi roku 2013
skladal tradi¢né z nékolika projektovych ¢asti. Vedle
¢asti zahrnujicich laboratorni analyzy probihala i ¢4st
zaméfend na vzorkovani potravin v souladu s meto-
dickymi pozZadavky hodnoceni dietirni expozice.

Prvni ¢ast projektu, systém vzorkovani potravin re-
prezentujici ,,obvyklou ¢eskou dietu®, je prubézné
modifikovan tak, aby bylo dosaZzeno pomérného
pokryti regionti CR pfi odbéru vzorkil potravin.

Druha c&ast projektu byla vénovdna monitoringu
vyskytu potravin na bazi geneticky modifikovanych
(GM) organismii na trhu v CR. Svym zplisobem jde
nejen o ,,zdravotné-preventivni kontrolu* (pfitom-
nost nékterych neschvalenych, tedy zdravotné
netestovanych GM produktil), ale také o kontrolu
kvality ve smyslu klamani spotiebitele, protoZe
pfitomnost GMO musi byt znacena. Tato ¢4st tak
reaguje na pozadavky EK, nevladnich organizaci,
ale predevsim Siroké spotiebitelské verejnosti,
které neni lhostejny vztah mezi potravinami, vy-
Zivou a zdravim.

Tteti ¢ast subsystému, monitoring dietarni expo-
zice populace vybranym Skodlivym chemickym
latkdm, je casti legislativné pevné zakotvenou
v fadé predpistt EU i CR. VyuZziva metodického
designu znamého jako ,,Total Diet Study®, ktery je
vhodny pro sledovani chronické expozice. Od bézné
kontroly potravin se li§i pfedevSim tim, Ze zahr-
nuje cely model chovani spotiebitele (véetné kuli-
narni Upravy potravin) a pracuje s celou paletou
obvykle konzumovanych potravin (nikoli pouze
rizikovych skupin), coz je jediny zptsob, jak pro-
vadét presnéjsi charakterizaci zdravotnich rizik.
V roce 2013 probihal druhy rok z dvouleté periody
vzorkovani a analyz (2013-2014).

Ctvrta ¢ast byla zaméfena na hodnoceni pfivodu
nutrientd. Tato ¢ast prinasi nové informace z hle-
diska vyZivy populace. Zamétuje se na charakteri-
zaci zdravotnich rizik spojenych s nedostate¢nym
piivodem vybranych nutrienti. V roce 2013 pro-
bihal sbér a hodnoceni dat, kterd budou publiko-
véna v roce 2015.

5. HEALTH EFFECTS
AND RISKS OF HUMAN
DIETARY EXPOSURE
TO CHEMICALS
FROM FOOD CHAINS

In 2013 monitoring season, the subsystem was
composed of several project parts. The parts
include laboratory analyses as well as dietary
exposure assessment methods and food sampling.

The first part food sampling system (based on
dietary patterns of the Czech population) was
continuously modified in order to cover all CR
regions.

The second part monitored the incidence of gene-
tically modified (GM) organisms on the Czech
market. This preventive health control (the iden-
tification of untested GM products) and quality
control (GMO should be labelled) was conducted
primarily to satisfy the latest requirements of the
European Commission as well as non-govern-
mental organizations and public demand for
healthy food.

The third part of the subsystem covered by the
EU and CR legislation deals with monitoring of
dietary exposure of the population to selected
harmful chemical substances. It employs the Total
Diet Study (TDS) methodology which, unlike
regular food controls, includes model of consumer
behaviour and full spectrum of food (including
food processing and cooking) to perform health
risks assessment. A two year sampling and
analysing period continued in 2013, the second
year of the period.

The fourth part of the project focused on nutrient
intake. It provided new information on nutrition
for the population and analysed health risk asso-
ciated with insufficient nutrient intake. The data
collected and analysed in 2013 will be published
in 2015.
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5.1 Systém vzorkovani potravin
reprezentujicich obvyklou dietu
populace v CR

Odbéry vzorkl potravin byly v obdobi 2012/2013
realizovany v 32 kvétné vybranych sidlech re-
publiky (tab. 5.1.1), s ohledem na pocet obyvatel
(tab. 5.1.2), rozd€lenych do 4 tzemnich regionil
(kvadrant®). V kazdém vybraném sidle byl odbér
vzorkd provadén ve tfech rdznych prodejnach po-
travin tak, aby bylo dodrZzeno pomérné zastoupeni
velikosti prodejen podle skutecnych preferenci
spotfebitelll. Pocet vzorkovacich mist vychazi
z kapacitnich/finan¢nich moznosti tak, aby nava-
zoval na pfedchozi systém vzorkovéani a byl re-
prezentativni z hlediska Gzemi republiky. Béhem
dvouletého monitorovaciho cyklu byly vzorky
odebirany v 96 rtznych prodejnach, v 8 casovych
obdobich tak, aby byl zahrnut ofekdvany vliv
sezonnich zmén v zdsobovani potravinami.

5.1 Food sampling system based
on dietary patterns of the Czech
population

In 2012 and 2013, collection of food samples
was carried out in 32 selected locations in the
Czech Republic (Tab. 5.1.1) based on the number
of inhabitants (Tab. 5.1.2), divided into 4 regions
(quadrants). Samples were collected in each loca-
tion in three shops to reflect the size of outlets
in line with consumer preferences. The number
of sampling sites depends on financial and capa-
city options and the system follows the previous
sampling covering all regions nationwide. In two-
year monitoring cycle, samples were collected
from 96 different outlets over 8 periods of time
in order to reflect seasonal changes in food supply.

Tab. 5.1.1 Mista odbéru vzorki potravin v trzni siti 2012/2013
Tab. 5.1.1 Sampling localities in the market network 2012/2013

Termin |/ Term |

Termin Il / Term Il

Termin lll / Term 11l

Termin IV / Term IV

17.1.-28. 2. 2012 20. 3.-9. 5. 2012 29.5.-18.9.2012 9.10.—20. 11. 2012
15.1.-26. 2. 2013 19. 3.-14. 5. 2013 4.6.-17.9.2013 8.10.-19. 11. 2013
Pfibram Klatovy Ceské Budé&jovice Destna a okoli
Litomé&fice Kralupy n. Vitavou Kladruby n. L. a okoli Praha
Ostrava Sobotin a okoli Opava Hranice na Moravée
Nedvédice a okoli Brno Breclav Kroméfiz
JindfichGiv Hradec Plzen Oparany a okoli Benesov
Habry a okoli Louny Mladéa Boleslav Praha
Svitavy Karvina Hradec Kralové Radslavice a okoli
Brno Buchlovice a okoli Hodonin Trebi¢

Tab. 5.1.2 Vybér niakupnich mist a pocet nakupt potravin podle velikosti obce (EHIS CR, 2009)
Tab. 5.1.2 Selection of shopping localities and no. of purchases according to size of municipality

(EHIS CR, 2009)
Obec % obyvatelstva Pocet nakupnich mist Pocet nakupt
Municipality % population No. of outlets No. of purchases
Nad / Over 100 000 obyv. / pop. 22 6 18
50 000-99 999 obyv. / pop. 11 4 12
20 000-49 999 obyv. / pop. 12 4 12
10 000—-19 999 obyv. / pop. 9 2 6
5 000-9 999 obyv. / pop. 10 4 12
2 000—4 999 obyv. / pop. 11 4 12
Do/ To 1 999 obyv. / pop. 25 8* 24
Celkem / Total 100 32 96

* Téchto 8 nakupnich mist podle poctu obyvatel je ve skuteénosti reprezentovano 24 obcemi, protoZze v kazdé z nich se
predpoklada pouze 1 dostupné prodejna potravin (u vétSich sidel se prfedpokladaji 3 prodejny) pro pofizeni vzorku.

* These 8 outlets cover 24 municipalities (according to number of inhabitants) because in each of them is expected only
1 shop (in bigger municipalities 3 shops) to obtain samples.
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5.2 Vyskyt potravin na bazi geneticky
modifikovanych organismi na trhu v CR

Jiz dvanactym rokem pokracovala studie zaméfena
na sledovani vybranych potravin v obchodni siti,
zda nejsou vyrobeny ¢i neobsahuji piimési gene-
ticky modifikovanych organismu (dile GMO).
Podobné jako v predchozich letech byly v obchodni
siti na 12 mistech v CR, ve &tyfech odbé&rovych
terminech, odebrany vzorky 4 druht potravin.
Jednalo se o s6jové boby, s6jové vyrobky, kukufic-
nou mouku a ryzi. Celkem bylo odebrano a ana-
lyzovéano 192 vzorkd, tj. 48 vzorkd z kazdé ko-
modity. K detekci GMO a potravin na jejich bazi
byla vyuzita screeningova a identifikacni metoda
polymerazové retézové reakce (dale PCR).

Pomoci kvalitativni PCR bylo v roce 2013 vyhod-
noceno jako GMO pozitivnich 7 vzorka kukufi¢né
mouky, 6 vzorki ryZe a 2 vzorky s6jovych bobd.
Ve vzorcich kukufi¢cné mouky byla prokazana
identifika¢ni metodou PCR pritomnost geneticky
modifikované kukufice linie MONS810 (ve 3 vzor-
cich). U ostatnich 4 vzorkl kukufi¢né mouky se
nepodafilo identifikovat typ genetické modifikace.
U pozitivnich vzorkd ryZe nebyla provadéna iden-
tifikace modifikace. Ve dvou vzorcich s6jovych
bobil byla prokazana pfitomnost geneticky modi-
fikované Roundup Ready s6ji.

Ziskané vysledky (tab. 5.2.1) dokazuji, Ze v trzni
siti v CR se b&Zné vyskytuji potraviny vyrobené
nebo obsahujici pfimési geneticky modifikované
kukufice, ryZe, a s6jovych bobil. Trend v zachytu
pozitivnich vzorkll potravin na pfitomnost GMO
znazoriiuje obr. 5.1. V pribéhu roku 2013 nebyly
publikovany Zadné nové aktudlni védecké udaje,
které by signalizovaly moZné zdravotni rizika pro
clovéka spojené s konzumaci potravin na bazi GMO.

Vzhledem k vyssimu zéchytu GM ryze v poslednich
letech, bude v roce 2014 studie zaméfena pouze
na detekci a identifikaci GM ryZe. Zadnd GM ryZe
totiZ neni v EU povolena pro uvadéni na trh.

5.2 Food derived from genetically
modified organisms on the CR market

Monitoring of selected foods on the market to
identify products derived from genetically modi-
fied organisms (GMO) has continued for twelfth
consecutive year. As in previous years, samples
of four kinds of food (soya beans, soya products,
cornflour, and rice) were collected at 12 diffe-
rent shopping sites, on four occasions. A total
of 192 samples (i.e. 48 samples for each com-
modity) was collected and analysed. Screening
and polymerase chain reaction method (PCR) was
used for detection of GMO and products derived
from GMO.

In 2013, qualitative PCR revealed 7 samples of
cornflour, 6 samples of rice and 2 samples of soya
beans as GMO positive. In 3 positive samples of
cornflour MONS810 line was detected. It was not
able to identify the type of genetic modification
in 4 cornflour samples. In positive samples of rice
identification was not performed. In 2 soya beans
samples genetically modified Roundup Ready Soya
was detected.

The results (Tab. 5.2.1) show that GM food or
food containing GM corn, rice or soya beans
are commonly found on the market in CR. Trend
in the GMO positive samples is shown in Fig. 5.1.
In 2013, no scientific data revealed possible health
risks for people consuming products derived
Jrom GMO.

In the previous years, higher amounts of gene-
tically modified rice were identified. Since no
GM rice is authorised for the EU market, the 2014
study will be focused to identify GM rice.

Tab. 5.2.1 Vysledky vySetieni vzorki potravin na obsah GMO v roce 2013
Tab. 5.2.1 Results of food samples testing for GMO content in 2013

Material Pocet vzorkl Pozitivni nalezy (%) Negativni nalezy (%)

Material Sample size Positive findings (%) Negative findings (%)
Sojoveé boby / Soya beans 48 2(4.2) 46 (95.8)
Sojové vyrobky / Soya products 48 0 (0.0) 48 (100.0)
Ryze / Rice 48 6 (12.5) 42 (87.5)
Kukufiéna mouka / Cornflour 48 7 (14.6) 41 (85.4)
Celkem / Total 192 15 (7.8) 177 (92.2)
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5.3 Dietarni expozice vybranym
chemickym latkam

Cilem dlouhodobého monitorovaciho programu je
bodovy odhad primémé expozice populace CR,
pripadné specifickych populacnich skupin, vybra-
nym chemickym latkdm ze skupiny kontaminanti,
nutrientd a mikronutrientd. Vysledky jsou ram-
cové srovnavany za delsi obdobi, jako trend vyvoje
chronické expozi¢ni davky. Ziskand data slouzi
k charakterizaci zdravotnich rizik spojenych s vy-
zivovymi zvyklostmi obyvatelstva CR. Ziskané
udaje slouzi rovnéZ k modelovani chronickych
expozicnich davek, s vyuZzitim pravdépodobnost-
niho modelovani nejistot. V takovém piipadé se
obvykle vychézi z dat za delSi Casovy interval
4-8 let. Obsah kontaminujicich chemickych latek
v potravinich muZe predstavovat zdravotni riziko
nenddorovych nebo nadorovych onemocnéni.

Reprezentativni sada vzorkil potravin je soustie-
déna na jedno misto v republice, kde jsou stan-
dardné kulinarné upraveny a ihned analyzovéany na
obsah vybranych chemickych latek. Od roku 2004
je monitoring dietarni expozice realizovan ve dvou-
letych intervalech. Systém vzorkovéni potravin repre-
zentuje redlnou dietu populace v CR (vybér poctu
druhti potravin zahrnuje pres 95 % hmotnosti pri-
mérné Ceské diety). Pocet odebranych vzorki je re-
prezentativni pro celou republiku, nedostacuje vSak
pro srovnani regiondlnich rozdili; rozsah vzorkovani
je limitovan dostupnymi finan¢nimi prostiedky.

V monitorovacim obdobi let 2012/2013 byly pro
odhad obvyklych expozi¢nich davek pouZzity dvé
hodnoty ocekdvané spotfeby potravin: ,,skutecna
hodnota spotieby potravin“ u respondenti narodni
epidemiologické studie (SISP04), kterd posky-
tuje hodnoty individudlniho i primérného piivodu
potravin na osobu v CR v obdobi 2003/2004 a
pro hodnoceni trendu obvyklé expozice pak ,,mo-
delova hodnota spotreby potravin“ vychazejici
z doporucenych davek potravin pro CR (tzv. potra-
vinova pyramida).

5.3.1 Vybér vzorki potravin pro chemické
analyzy

Sadu vzorkil potravin dodavanych k chemické
analyze tvofilo v pribéhu dvouleté periody celkem
205 raznych druht potravin, pofizenych svozem
z 32 rznych nakupnich mist v republice (viz vyse).

5.3 Dietary exposure to selected
chemicals

The aim of this long-term monitoring programme
is a point assessment of mean exposure of popu-
lation or exposure of specific population groups in
CR to selected chemicals (contaminants, nutrients
and micronutrients). The comparison of data
collected over a longer period shows chronic
exposure trend and reveals health risks associated
with dietary patterns of the Czech population.
Modeling the chronic exposure doses and proba-
bility assessment based on the obtained data are
carried out in 4-8 year intervals. Chemical con-
taminants in food pose a risk of oncological or
other diseases.

Collected food samples are gathered at a faci-
lity and subjected to standard processing and
cooking procedures and subsequently analysed
for selected chemical substances. Since 2004, the
monitoring of dietary exposure has been per-
formed in two-year intervals. The sampling system
is sufficient to represent dietary patterns of the
Czech population (selected food types represent
over 95% of the average Czech diet mass). The
number of collected samples is nationwide repre-
sentative and does not cover regional differences
since the sampling system is limited by available
financial resources.

In the 2012/2013 monitoring period, two values
of expected food consumption were used in order
to estimate usual exposure doses: “real con-
sumption” — data acquired from the national
epidemiological study (SISP0O4) providing data
on individual intake as well as average food
intake per person in CR in the 2003/2004 period;
and “a model food consumption” based on
recommended food intake doses for CR (so-called
food pyramid) which was used to evaluate usual
exposure trends.

5.3.1 Food sampling for chemical
analyses

Food samples subjected to chemical analysis
included 205 different types of food collected in
32 shopping sites (see 5.1 section above). A total
of 3,696 food samples (some types of food of
different brands were collected repeatedly) were
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Celkovy pocet odebranych vzorki potravin (n¢které
druhy jsou odebirany opakované a ve vice obchod-
nich znackdach) ¢inil 3 696/republiku/2 roky. Z eko-
nomickych divoda jsou vzorky potravin kombi-
novany do tzv. kompozitnich vzorkd podle regionli
(kvadrantti CR). Vzorky zastupujici kazdy region
byly standardné kulinarné upraveny a pak michany
do 143 jednotlivych typti kompozitnich vzorkd,
individudlné pro kazdy ze Ctyf regionti republiky.
Nekteré vzorky/kompozity jsou pfipravovany opa-
kované (vys$si pocet vzhledem k vysoké spotiebé),
takZe celkovy pocet za jeden region ¢ini 220 kom-
pozitnich vzorkd za celé dvouleté obdobi sledo-
vani. K analyze na obsah chemickych latek bylo
za sledované obdobi a republiku dodano celkem
880 kompozitnich vzorkl. Nékterd specidlni ana-
Iytické stanoveni (napf. dusitany, dusi¢nany) po-
uzivaji odliSny, specificky zdivodnény vybér ¢i
kombinaci vzorkd potravin.

5.3.2 Chemické analyzy a vypocet
expozicnich davek

Ve vzorcich potravin bylo kvantifikovano celkem
56 individudlnich chemickych latek, Casto tvofi-
cich skupiny pribuznych latek s podobnym zdra-
votnim efektem. ZjiSténé koncentrace chemickych
latek byly pouZity pro vypocet primérnych expo-
zi¢nich davek pro populaci CR v letech 2012/2013.
Pro dlouhodobé srovnani expozi¢nich diavek od
roku 1994 byl pouZzit model doporuc¢enych davek
potravin pro CR, ktery je propocten pro 5 typickych
skupin populace (déti, muZi, Zeny, t€hotné/kojici
Zeny, starSi osoby). Model umoziiuje urcitou stan-
dardizaci vysledkd tak, aby bylo mozné dlouho-
dobé sledovani trendu zmén koncentraci chemic-
kych latek ve skupinich potravin, do ur¢ité miry
nezédvisle na proménach ve spotiebé potravin.
Reflektuje tak situaci, kterou lze ofekavat v pii-
padé dodrZeni zdravotnickych doporuceni pro
spotfebu. Naopak, moznd odliSnd spotieba neni
modelem spolehlivé popsana. Pro tyto situace je
vhodné pouZzit hodnoceni distribuce obvyklych
individualnich expozic, s vyuZitim pravdépodob-
nostniho modelovani nejistot.

5.3.3 Expozice latkam organické povahy

Primérna chronickd expozi¢ni davka populace
z potravin sledovanym organickym latkam ze sku-
piny tzv. perzistentnich organickych polutanti,

collected within a two-year period. Due to limited
financial resources the pooling method was used,
i.e. foods were combined to form composite samples
for each of four regions (quadrants). Samples
from particular region were (after processing
and preparation procedures) mixed to produce
143 particular composite samples for each region.
Some of the composite samples were prepared
repeatedly (higher amount of samples due to
higher consumption), therefore, 220 composite
samples per region were produced within a two-
yvear sampling period. In the Czech Republic,
880 composite samples were subjected to chemical
analysis within two years. Different sampling
mode as regard selection or combination of food
samples was used in order to identify specific
substances (e.g. nitrites, nitrates).

5.3.2 Chemical analyses and determination
of exposure

Fifty-six chemical substances (often belonging
to the same chemical related group with similar
health effects) were identified in the food samples.
The concentration of chemicals was determined
in order to estimate average exposure doses in
the Czech population in 2012/2013. A model
for long-term comparison of exposure doses
(since 1994) was based on recommended food
intake for five particular population groups
(children, men, women, pregnant and breast-
feeding women, elderly people). The model allows
some standardization of the results in order
to monitor the long-term trend changes in the
levels of chemicals in food groups, to some extent
independently of changes in food consumption.
It reflects a situation that can be expected in
case of compliance with medical recommenda-
tions for consumption. On the other hand, pos-
sible different consumption pattern is not reliably
defined by the model. For these situations it is
advisable to use assessment of usual individual
exposure distribution using probabilistic modeling
of uncertainties.

5.3.3 Exposure to organic compounds

Chronic exposure to monitored organic compounds
i.e. persistent organic pollutants (as defined by
the Stockholm Convention in 2001) includes
polychlorinated biphenyls (PCBs), aldrin, endrin,
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definovanych Stockholmskou dmluvou (2001),
zahrnujici polychlorované bifenyly (PCB), aldrin,
endrin, dieldrin, methoxychlor, endosulfan, hepta-
chlor epoxid, hexachlorbenzen (HCB), alfa-, beta-,
delta-, gama- (lindan) izomer hexachlorcyklo-
hexanu (HCH), izomery DDT, DDD, DDE, alfa-,
gama-, oxy- chlordan a mirex nedosahla v obdobi
let 2012/2013 hodnot, které jsou spojovany s vy-
znamnym zvySenim pravdépodobnosti poskozeni
zdravi (pro nekarcinogenni ucinky) konzumenta.
Mira expozice odhadovanéd podle skutecné spo-
tteby potravin (SISP04) dosdhla nejvyssi trovné
u PCB. Expozice sumé sedmi indikatorovych kon-
generd PCB (tzv. non dioxin-like, NDL-PCB) do-
sahla primérné drovné 2,2 % tolerovatelného den-
niho pfivodu (CZ-TDI). Tato hodnota odpovida
expozici pozorované i v pfedchozich obdobich.

Vysoky pocet analytickych zachyti (nad mezi sta-
novitelnosti) byl jiz tradicné pozorovan pro me-
tabolit pesticidu DDT — p,p'DDE (48 %). Vyssi
pocet analytickych zachytt byl dile zaznamenan
rovnéz u delta HCH, heptachloru a lindanu (44 %,
32 9% a 31 %). Kolisani poc¢tu zachyta v jednotli-
vych letech souvisi s nizkymi méfenymi hodno-
tami koncentraci a z toho plynoucimi nizkymi
expozi¢nimi davkami (napf. < 0,1 % tolerovatel-
ného pfivodu PTDI pro sumu DDT, 0,9 % PTDI
pro heptachlor, < 0,1 % limitu ADI pro lindan).
Vysledky potvrzuji pretrvavajici ploSnou konta-
minaci témito perzistentnimi organickymi polu-
tanty, ale na urovni velmi nizkych koncentraci,
které podle soucasnych znalosti nepfedstavuji vy-
znamné zdravotni riziko, pokud jsou hodnoceny
jako individudlni chemické latky.

Odhad expozi¢ni davky latkdm s tzv. dioxinovym
ucinkem (toxicky ekvivalent 2,3,7.8 tetrachloro-
dibenzodioxinu (TEQ 2,3,7,8-TCDD) pro sumu
29 dioxin-like (DL) kongenertt PCB, dioxina
a dibenzofurant) nebyl v letech 2012/2013 pro-
vadén, vzhledem k omezenému rozpoctu.

Expozi¢ni davky odhadované podle modelovych
hodnot spotieby potravin dosahuji nejvyssich hod-
not pro kategorii déti ve véku 4-6 let. Primérna
expozice sumé sedmi indikatorovych kongenera
NDL-PCB byla u déti 10,2 % TDI. Expozi¢ni
davky polychlorovanych bifenyla jsou v soucasné
dobé nizsi ve srovnani s hodnotami pozorovanymi
v 90. letech (obr. 5.2).

dieldrin, methoxychlor, endosulfan, heptachlor
epoxide, hexachlorobenzene (HCB), alpha-, beta-,
delta-, gamma- (lindane) hexachlorocyclohexane
isomer (HCH), isomers DDT, DDD, DDE, alpha-,
gamma-, oxy- chlordane and mirex. In the
2012/2013 period, the average dose did not reach
values harmful to health (non-carcinogenic effects).
Estimated exposure based on the food consump-
tion data (SISP04) reached the highest values
in PCB. Exposure to seven indicator PCB con-
geners (NDL-PCB) reached on average 2.2%
of tolerable daily intake (CZ-TDI) — the value
monitored also in the previous periods.

The high number of positive findings (above the
limit of quantification) was traditionally observed
for the DDT metabolite — p,p'DDE (48%) as well
as delta HCH, heptachlor and lindane (44%,
32% and 31%, respectively). Variation between
measurements in particular years is due to low
concentrations and thus low exposure, e.g., < 0.1%
of tolerable daily intake (PTDI) of DDT, 0.9%
PTDI of heptachlor and < 0.1% of acceptable
daily intake (ADI) of lindane. The results confirm
the current areal contamination with persistent
organic pollutants; nevertheless, in low levels
which according to current knowledge do not
pose a health risk in view of individual chemicals
assessment.

In 201272013, the exposure dose to dioxins and
dioxin-like compounds (toxic equivalent 2,3,7,8 tetra-
chlorodibenzodioxin (TEQ 2,3,7,8-TCDD) of
29 dioxin-like (DL) PCB congeners, dioxins and
dibenzofurans) was not estimated due to limited
financial resources.

The highest exposure dose estimates based on
a food consumption model were for children
4-6 years old. Average exposure to seven indicator
PCB congeners (NDL-PCBs) of children was
10.2% of tolerable daily intake. Current exposure
doses of polychlorinated biphenyls are lower than
in the 1990s (see Fig. 5.2).

5.3.4 Exposure to inorganic compounds
and ions

This part is focused solely on the evaluation of
toxic doses of inorganic and ionic compounds.
It does not provide the nutritional assessment
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5.3.4 Expozice latkam anorganické povahy
a ionttiim

Tato ¢4st je zaméfena pouze na hodnoceni toxic-
kych davek anorganickych latek a iontd. Nezabyva
se otazkami nutri¢ni adekvatnosti pfivodu mineral-
nich latek, v pripadé, Ze jde o nutrienty ¢i mikro-
nutrienty. Primérna chronické expozi¢ni davka pro
populaci, stanovena na zdkladé skute¢né hodnoty
spotfeby potravin (SISP04), pro dusi¢nany, dusitany,
kadmium, olovo, rtuf, arzen, selen, méd, zinek,
mangan, chrém, nikl, hlinik, Zelezo, jod, cin a
molybden) nevedla k prekracovéani expozi¢nich
limith pro nekarcinogenni efekt. Expozice dusi¢na-
nim Cinila 22 % prijatelného denniho ptivodu ADI
a dusitanim 21 %. Zat€Z kadmiem byla na trovni
48 % tolerovatelného tydenniho ptivodu TWI (EU).
V piipadé olova se zménil zplsob toxikologic-
kého hodnoceni, které je nyni mnohem piisnéjsi.
Zjisténa expozice pro prumérnou osobu v popu-
laci Cinila 0,15 pg/kg t.hm./den. Z pohledu toxi-
city pro kardiovaskuldrni systém pak srovndni
S BMDL011 dava MOE? = 9.9, coz je povazovano
jesté za prijatelné. Z pohledu nefrotoxicity olova
pak MOE = 4,2, cozZ je opét jeSté povaZovano za
pfijatelné. Z hlediska vyvojové neurotoxicity u déti,
podle modelu expozice déti ve véku 4-6 roki, vSak
¢ini davka 0,60 pg/kg t.hm./den, coz predstavuje
MOE = 0,84. Negativni ucinek tak nelze vyloudit
(obr. 5.3). Podle distribuce obvyklych, skutecnych
individualnich expozic u déti ve véku 4-6 roku [1],
Ize pocet déti s rizikem nadmérné expozice, tedy
1 zdravotniho efektu, odhadovat na 5-10 % (CI 95%,
OIM metoda). Expozice celkové rtuti z potravin ¢i-
nila asi 1,8 % TWI (EU). Odhad expozice tzv. ,toxic-
kému arzenu* (odhad sumé anorganickych slouce-
nin As) pro populaci dosahl 0,08 pg/kg t.hm./den,
coZ pti srovnani s nejniz§im BMDL; pro efekt
karcinom plic odpovidda MOE = 4,4-9.0. Vysle-
dek si zasluhuje nasSi pozornost, i kdyZ je zatiZen
nejistotou stanoveni. U selenu byla pozorovana
srovnatelnd expozice jako v pfedchozim obdobi,
tj. cca 15 % RfD. Pramérny piivod manganu cinil
38 % RfD. Privod médi a zinku mé z toxikolo-
gického hlediska setrvale nizkou hodnotu 2,8 %

Benchmark dose lower confidence limit — spodni hranice
konfidenéniho intervalu CI95 nejnizsi Skodlivé davky
pro zvySeni rizika UCinku o 1 % (nahrazuje NOAEL).

Margin of exposure — nastroj pro hodnoceni zdravotniho
rizika dietarniho pfivodu genotoxickych a karcinogennich
latek. Jde o pomér expoziéni davky vyvolavajici maly,
ale jiz patrny Uginek a zjisténé davky v dieté.

in terms of adequate intake in case of nutrients
and micronutrients. The average chronic popula-
tion exposure dose based on the real food consump-
tion data (SISPO4) for nitrates, nitrites, cadmium,
lead, mercury, arsenic, selenium, copper, zinc,
manganese, chromium, nickel, aluminium, iron,
iodine, tin, and molybdenum did not exceed
exposure limits set for non-carcinogenic health
effects. Exposure to nitrates and nitrites reached
22% and 21% of acceptable daily intake (ADI),
respectively. Exposure to cadmium reached 48%
of tolerable weekly intake (TWI) EU. Methods
for toxicity assessment of lead have changed;
the rating is now stricter. The exposure of average
person to lead was 0.15 ug/kg body weight per day.
In terms of cardiovascular toxicity, comparing
with BMDLy," vields in MOE* = 9.9 which is
considered acceptable as well as MOE = 4.2 for
lead nephrotoxicity. In terms of developmental
neurotoxicity in children, the exposure dose in
4-6 years old children was 0.60 ug/kg bw/day,
resulting MOE = 0.84 may have a negative effect
on health (Fig. 5.3). Based on the distribution
of usual real individual exposures in 4-6 years
old children [1] the number of children in risk
of excessive exposure and thus health risk is
5—-10% (CI 95%, OIM method). Exposure to total
mercury from foods was 1.8% of TWI (EU).
Estimated exposure to “toxic arsenic” (sum of
inorganic arsenic compounds) in the population
was 0.08 ug/kg bw/d, i.e. compared with the
lowest BMDLy; for lung carcinoma risk results
in MOE = 4.4-9.0. We should pay attention to the
results, despite determination uncertainties. Expo-
sure dose to selenium was similar to the previous
period, i.e. 15% of the reference dose (RfD).
Average intake of manganese reached 38% of RfD.
Intake of copper and zinc was low — 2.8% and
14% of PMTDI, respectively. Estimated exposure
dose of nickel and chromium — 8% and 21% of
RfD, respectively, has varied slightly over the
years. Estimated exposure dose of aluminium 16%
of PTWI and iron 15% of PMTDI in the population
did not pose a health risk except for approx. 1%

" Lower confidence limit on the benchmark dose —
1% increase in the risk for health effect.

2 Margin of exposure — a tool to determine health risk
of exposure to genotoxic and carcinogenic substances.
It is a ratio of the toxicity effect level to the estimated
exposure dose.
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a 14 % PMTDI. Odhad expozi¢ni davky niklu a
chromu je 8 % a 21 % RfD, meziro¢né¢ mirné
kolisa. Odhad expozice hliniku 16 % PTWI a Ze-
leza 15 % PMTDI pro populaci obecné nepredsta-
voval riziko poskozeni zdravi konzumentd, opét
s vyjimkou cca 1 % déti s nejvySsimi privody. Pra-
mérny piivod jodu €inil 13 % PMTDI. Cin byl sta-
novovan pouze v 8 relevantnich druzich potravin
(konzervy masné, pastiky konzervy, rybi konzervy,
zelenina sterilovana, protlaky zeleninové, kompoty,
dzemy a marmelady, vyZiva détskd ovocnd) a jeho
expozice dosdhla 0,7 % PTWI. Odhad expozice
molybdenu byl na drovni 36 % RfD.

Expozi¢ni davka odhadovana podle modelu do-
porucenych davek potravin obecné dosahuje nej-
vysSich hodnot pro kategorii déti ve véku 4—6 rokd.
Odhad expozice dusi¢nantim cinil asi 99 % ADI,
vcetné prispévku ze zeleniny (obr. 5.4). Skutecna
expozice (viz vySe) je ale niz§i, protoZe spotieba
ovoce a zeleniny nedosahuje vyzivovych dopo-
ruceni. Napft. u déti pochézi prakticky cela davka
pravé z brambor, ovoce a zeleniny a je ve sku-
tecnosti ze 100 % pod hranici ADI. U dospélych
a starSich osob je skutecny piivod pouze asi z 5 %
z masnych vyrobki a syri, zbytek pochazi z fady
potravin, mezi kterymi vynikaji brambory a pivo.
Prakticky 100 % populace je ale ve skutecnosti
pod hodnotou ADI. Odhad expozice celkovému
manganu byl u déti 149 % RfD (obr. 5.5). Tento
vysledek je obtiZzn€ zdravotné interpretovatelny,
protoZe neni ur¢ena chemicka forma manganu, 1ze
jej vsak predbézné hodnotit jako ,,vysoky*. Distri-
buce obvyklych individudlnich expozic u déti ve
veéku 4-6 rokt [1] naznacuje, Ze pocet déti s ri-
zikem nadmérné expozice, tedy i mozného zdra-
votniho efektu, 1ze odhadovat na 17 % (CI 95%,
LNN metoda) a zasluhuje tak pozornost dal§iho
vyzkumu. Priblizné 50 % této expozi¢ni davky po-
chazi z potravin na bazi ceredlii. Stale zajimavy je
vyvoj expozice selenu podle modelu doporucenych
déavek (obr. 5.6), protoZe jeho privod ve vSech po-
pulac¢nich skupinach ziejmé stile mirné roste.
Hlavnim zdrojem jsou potraviny Zivoc¢isného pu-
vodu, coZ miZe byt spojeno s vyuzivanim dopliki
krmiv pro hospodarska zvifata s obsahem selenu.

Citace:

[1] RUPRICH, J. et al. TDS Implementation — Pilot
studies: Stakeholder’s meeting 2014, Brussels
5. 2. 2014. Dostupné na http://www.tds-exposure.eu/
sites/default/files/WP11/Meetings/10-JR.pdf.

children exposed to the highest doses. Average
intake of iodine was 13% of PMTDI. The presence
of tin was monitored in 8 relevant foods (canned
meat, canned paté, canned fish, pickled vegetable,
vegetable purees, canned fruit, jams and marma-
lades, baby food — fruit purees) and it reached
0.7% of PTWI. Estimated exposure to molybdenum
was 36% of RfD.

The highest exposure dose estimates based on
a recommended food intake model were for children
4-6 years old. Estimated exposure to nitrates
reached approximately 99% of ADI (including
vegetable) (Fig. 5.4). However, real exposure
levels among children are lower, since vegetable
and fruit consumption is lower than recommended
intake. In children the main sources of dietary
nitrates are potatoes, fruit and vegetable and the
exposure is actually under the ADI level in 100%.
In adults and the elderly, the sources of dietary
nitrates are namely potatoes and beer, followed
by other food, meat products and cheese reaching
only 5% of nitrate intake. Nitrate intake in almost
100% of population does not exceed the ADI level.
Estimated exposure to total manganese among
children was 149% of RfD (Fig. 5.5). Since the
chemical properties of manganese have not been
determined, it is difficult to evaluate health impact;
nevertheless it is considered as high. The distribu-
tion of usual individual exposures in 4—6 years
old children [1] suggests that the number of
children in risk of excessive exposure and therefore
health risk amount to 17% (CI 95%, LNN method).
Therefore, further research should be conducted.
Approximately 50% of this dose is from cereal
foods. Estimated exposure to selenium based on
a recommended food intake model is probably
increasing in all population groups (Fig. 5.6).
The main sources of dietary selenium are foods
on animal origin, probably because of animal feed
supplements containing selenium.

References:

[1] RUPRICH, J. et al. TDS Implementation — Pilot
studies: Stakeholder’s meeting 2014, Brussels
5. 2. 2014. Available at http://www.tds-exposure.ew/
sites/default/files/WP11/Meetings/10-JR.pdf.
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Obr. 5.1 Pozitivni nalezy GMO v potravinach, 2002-2013
Fig. 5.1 Positive findings of GMO in food, 2002—-2013
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Obr. 5.2 Expozice sumé kongeneri PCB* z pfijmu potravin, 1996-2012/2013
(model podle doporuéenych davek potravin)
Fig. 5.2 Exposure doses: Sum of PCB*, 1996-2012/2013
(models according to the food guide pyramide)
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Obr. 5.3 Expozice olovu z pfijmu potravin, 1994-2012/2013
(model podle doporuéenych davek potravin)

Fig. 5.3 Exposure doses: Lead, 1994-2012/2013
(models according to the food guide pyramide)
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Obr. 5.4 Expozice dusi¢nanim z pfijmu potravin, 1994-2012/2013
(model podle doporuéenych davek potravin)

Fig. 5.4 Exposure doses: Nitrates, 1994-2012/2013
(models according to the food guide pyramide)
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Obr. 5.5 Expozice manganu z pfijmu potravin, 1994-2012/2013
(model podle doporuéenych davek potravin)
Fig. 5.5 Exposure doses: Manganese, 1994-2012/2013
(models according to the food guide pyramide)
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Obr. 5.6 Expozice selenu z pfijmu potravin, 1994-2012/2013
(model podle doporuéenych davek potravin)
Fig. 5.6 Exposure doses: Selenium, 1994-2012/2013
(models according to the food guide pyramide)
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6. BIOLOGICKY MONITORING

6.1 Bromované zpomalovace horeni
a perfluorované latky v materském miéku

Analyzy matefského mléka se v rdmci Systému
monitorovani doposud zamétovaly na obsah poly-
chlorovanych bifenylii a organochlorovanych pesti-
cidi. V roce 2013 byla pozornost zaméfena na
nové, u nas dosud témér nesledované skupiny toxi-
kologicky vyznamnych xenobiotik, které mohou
byt rovnéZz v matefském mléce pfitomny. Jedna se
o bromované zpomalovace hoteni a perfluorované
latky (PFOA, PFOS). Informace o zatéZzi cCeské
populace témito xenobiotiky jsou dosud velmi
omezené nebo zcela chybi. Pritom jsou tyto latky
fazeny mezi endokrinni modulatory vyznamné
z hlediska vetejného zdravi. Jde o persistentni bio-
akumulativni organické latky, u nichz existuje pod-
loZené podezieni na vyvojovou, reprodukcni a
systémovou toxicitu, mozné karcinogenni ucinky
a na poskozovani hormondlni rovnovahy se za-
vaznymi nasledky. Do prostiedi, kde jsou Siroce
rozSifené podobné jako polychlorované bifenyly,
se dostavaji pfi jejich vyrobé, béhem pouZivani
predmétl, které je obsahuji, a také pii likvidaci
téchto predméth jako odpadu. V nékterych zemich
Evropy, jako je Némecko ¢i Francie, byly tyto latky
zatazeny do narodniho biomonitoringu.

6.1.1 Metody

Ve vybranych archivovanych vzorcich matefského
mléka, ziskanych v rdmci Systému monitorovani
v letech 2006 a 2010/2011, byl ve spolupraci
s Ustavem analyzy potravin a vyZivy VSCHT v Praze
analyzovan obsah bromovanych retardéri hoteni
a perfluorovanych latek. Matetské mléko prvoro-
dicek bylo sbirdno 2-8 tydnd po porodu (vét§inou
frakcionovany nékolikadenni sbér) a poté zamra-
Zeno pii teploté —20 °C. Sbér vzorki probihal v lo-
kalitach biologického monitoringu II. etapy, kterymi
jsou Praha, Liberec, Ostrava, KroméfiZ a Uherské
Hradiste, v roce 2006 také v Brné (tab. 6.1.1.1).
Pro analyzy byla pouZita vysokotiinnd kapali-
nova chromatografie (UHPLC) ve spojeni s tan-
demovym hmotnostnim spektrometrem (MS/MS),
a kapilarni plynovd chromatografie (GC) s vy-
uzitim hmotnostné selektivniho detektoru. Vice
k obéma metodam v praci [1]. Pfi zpracovani sta-
tistickych charakteristik byly nalezené koncentrace

6. HUMAN BIOMONITORING

6.1 Brominated flame retardants and
perfluorinated compounds in breast milk

Before 2013, breast milk analyses within the Moni-
toring System were focused on the detection of
polychlorinated biphenyls (PCBs) and organo-
chlorine pesticides. In 2013, attention was drawn
to newly monitored, toxicologically relevant groups
of xenobiotics that may also occur in breast milk.
Among these are brominated flame retardants and
perfluorinated compounds such as perfluoroocta-
noic acid (PFOA) and perfluorooctane sulfonate
(PFOS). Data on the burden of the population
to these xenobiotics in the Czech Republic is still
limited or is completely missing. However, these
chemicals are classified as endocrine disruptors
known to be of public health significance. They are
persistent bioaccumulative organic pollutants, with
suspected developmental, reproductive, and systemic
toxicity, carcinogenic potential, and shifting of
the hormone balance with serious consequences.
Similarly to polychlorinated biphenyls, they are
widespread in the environment where they accumu-
late as a result of their production and the use
and disposal of items containing these compounds.
In some European countries, e.g. Germany or
France, they were included in the national bio-
monitoring systems.

6.1.1 Methods

Selected archived breast milk samples collected
within the Monitoring System in 2006 and 2010/2011
were analyzed, in collaboration with the Department
for Food Analysis and Nutrition of the Institute of
Chemical Technology, Prague, for the presence
of brominated flame retardants and perfluorinated
compounds. Primipara breast milk samples were
collected 2—-8 weeks after delivery, mostly in
a fractionated manner, over several days, and then
frozen at —20 °C. Breast milk samples were collected
in the following localities of phase Il biological moni-
toring: Prague, Liberec, Ostrava, Kromériz, and
Uherské Hradiste, plus Brno in 2006 (Tab. 6.1.1.1).
The analyses were performed using ultra high
performance liquid chromatography (UHPLC)
along with tandem mass spectrometry (MS/MS),
and capillary gas chromatography (GC) with
a mass selective detector. For more detail, see [1].
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latek pod mezi stanovitelnosti (MS) metod pova-
zovany za !/2 MS. V pripadé, Ze pocet vzorkul
pod mezi stanovitelnosti dané metody presahoval
50 % celkového poctu vzorkl, nebyly koncen-
trace této latky kvantifikovany a byly hodnoceny
pouze slovné.

For the purposes of statistical analyses, the con-
centrations below the limit of quantification (LOQ)
were considered as 1/2 LOQ. When more than 50%
of the total of samples were below the limit of quanti-
fication, the concentrations of the respective com-
pound were not quantified, but evaluated verbally.

Tab. 6.1.1.1 Udaje o sbéru vzorkii mateiského mléka

Tab. 6.1.1.1 Breast milk sample data

Rok odbéru Vzorky z lokality Pocet vzorkd | Primérny vék matek (rozpéti), roky
Year of collection Sampling locality No. of samples | Mean maternal age (range), years
2006 Praha, Brno, Liberec, Ostrava, Kroméfiz, 59 26.6 (19-30)

Uherské Hradisté
2010 Praha, Liberec, Ostrava, Uherské Hradisté 149 28.8 (17-37)
2011 Ostrava, Uherské Hradisté 34 29.4 (19-38)
2010 + 2011 183 28.9 (17-38)

6.1.2 Bromované zpomalovace horeni

K nejpouzivanéjSim zpomalovaciim hoteni patii
polybromované difenylethery (PBDE) spolu s hexa-
bromcyklododekanem (HBCDD) a tetrabrombis-
fenolem A (TBBPA).

Jejich vyroba se rozvijela v poslednich dekadach
minulého stoleti. Vzhledem ke svym samozhaSe-
cim vlastnostem diky obsahu atomu bromu se
pouzivaly ¢i pouZzivaji jako zpomalovace hotfeni
napf. pfi vyrobé pocitaci vcetné klavesnic, televi-
zorl, elektrospotiebicl, v polyuretanové péné pfi
vyrobé calounéného nabytku, na vnitini potahy
matraci nebo na sedadla v automobilech, v textil-
nich vyrobcich, plastech, podlahovych krytinach
nebo stavebnich materidlech. PfevaZzna ¢ast vyro-
beného HBCDD se pouziva jako retardér hoteni
ve vyrobcich z polystyrentl, pouZivanych zejména
na zateplovani ve stavebnictvi. Mezi nejpravdé-
podobnéjsi cesty expozice bézné populace patii
inhalace s prachem ve vnitinim prostiedi a konzu-
mace potravin zejména Zivocisného ptivodu (ryby,
maso, mlécné vyrobky). Sledované latky procha-
zeji placentou a dostavaji se tak z matefského orga-
nismu do vyvijejiciho se plodu. Na rozdil od PCB
jejich obsah v organismu nenartista se zvySujicim
se vékem, ale naopak, nejvyssi obsah v téle maji
kojenci vzhledem k piivodu krvi matky pfed naro-
zenim a nasledné matefskym mlékem, a batolata
v dasledku zvyseného piivodu domacim prachem.

Studiemi na zvifatech bylo prokazéno, Ze tyto latky
jsou tzv. endokrinnimi moduldtory (disruptors),
tzn. poskozuji hormonalni systém. Psobi zmény

6.1.2 Brominated flame retardants

Polybrominated diphenyl ethers (PBDE), hexa-
bromocyclododecane (HBCDD), and tetrabromo-
bisphenol A (TBBPA) are among the most often
used flame retardants.

Their production was on the rise in the last decades
of the 20" h century. Because of their flame retardant
properties based on the presence of a bromine
atom in their structure, they were or have been
used in the production of personal computers,
keyboards, television sets, electrical appliances,
polyurethane foam upholstery for bedding, furni-
ture, car seats, etc., fabrics, plastics, floorings, or
construction materials. HBCDD is most often used
as a flame retardant for polystyrene items intended
for heat insulation of construction materials.
The most likely routes of exposure in the general
population are through inhalation with house dust
and ingestion with food, in particular of animal
origin (fish, meat, or dairy products). The com-
pounds monitored can cross the placenta and thus
may cause damage to the developing foetus. Unlike
PCBs, they do not accumulate with increasing
age, but are present in the highest amounts
in infants to whom they are passed from the
maternal blood before birth and later from breast
milk and in toddlers as a result of exposure to
indoor house dust.

Studies on animals have found that these com-
pounds are endocrine disruptors known to cause
damage to the hormone system. They alter the
sex hormone levels. Exposure to these disruptors
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hladin pohlavnich hormont v téle. V dusledku
expozice béhem vyvoje plodu jsou pak v dospé-
1ém véku sniZeny pocty spermii nebo je poskozen
vyvoj ovaridlnich folikuld. Narusuji ¢innost Stitné
Zlazy, nebot interferuji s hormonem thyroxinem.
Hormony S§titné Zlazy hraji vyznamnou roli ve
vyvoji mozku plodu. Nejvétsi obavy proto vzbu-
zuje vyvojova neurotoxicita, nebot pii studiich
na zvitatech byly u mladat exponovanych pied
a po narozeni zjiStény zmény chovani, zejména
v oblasti motorické aktivity a kognitivnich funkci,
vcetné hyperaktivity.

Pouzivani bromovanych retardérii hofeni ve spo-
tfebnich pfedmétech bylo v poslednich letech
v rdmci zemi EU legislativné limitovano. Hexa-,
hepta-, tetra- a pentabromdifenylethery jsou od
roku 2009 na seznamu perzistentnich organic-
kych latek regulovanych Stockholmskou umluvou.
HBCDD byl v roce 2008 oznafena Evropskou
agenturou pro chemické latky (ECHA) za latku
vzbuzujici mimotfddné obavy a v roce 2010 byl
zafazen na autorizacni list REACH.

V matetfském mléku z let 2006 a 2010/2011 z cel-
kem 16 analyzovanych kongenerd PBDE byly
u 13 kongenert zjistény hodnoty pod mezi stano-
vitelnosti (MS) ve vice nez v 50 % vzorki a nebyly
proto kvantifikovany. Nadpolovi¢ni pocet vzorkl
nad MS byl nalezen u tfi kongenert — tetra-BDE
(BDE47) a penta-BDE (BDE99 a BDE100), které
patii mezi nejcastéji nachazené zistupce PBDE
v lidském organismu (byly jednou z hlavnich slo-
Zek diive bézné€ pouzivanych technickych smési).
Hodnoty obsahu kongenerd BDE v obou obdo-
bich sbéru vzorki jsou uvedeny v tab. 6.1.3.1 a na
obr. 6.1, kde jsou pro srovnani zobrazeny spolu
s vysledky studie Ustavu analyzy potravin a vy-
zivy VSCHT v Praze, kterd prob&hla v roce 2003
u 103 Zen z Olomouckého kraje [1].

Vysledky obsahu PBDE ve vzorcich materského
mléka analyzovanych v ramci monitoringu v CR
odpovidaji hodnotim zjiSt€énym v jinych zemich
Evropy. Jsou vyss$i napriklad ve srovnani s vy-
sledky z venkovskych oblasti Vlamska, na druhou
stranu jsou niZ$i neZ obsah v matefském mléku
Zzen v Norsku ¢i Spojeném Kralovstvi. Vyrazng
vy$8i hodnoty nez v Evropé jsou zjiStovéany ze-
jména ve Spojenych stitech. Porovnani vysledki
obsahu PBDE se zahrani¢nimi studiemi ukazuji
nazorné obr. 6.2a—c.

during the development of the foetus results in
reduced numbers of sperm and altered develop-
ment of ovarian follicles at the adult age. They
affect the activity of the thyroid gland by inter-
fering with the hormone thyroxin. The thyroid
hormones play an important role in the develop-
ment of the foetal brain. Therefore, the greatest
concern is about developmental neurotoxicity, as
in studies on animals, the young exposed before
and after birth have shown behavioural changes
affecting motor activity and cognitive function,
including hyperactivity.

The use of brominated flame retardants in con-
sumer products has recently been restricted by EU
regulations. Since 2009, hexa-, hepta-, tetra-, and
pentabromodiphenyl ethers have been added to
the list of the Stockholm Convention on Persistent
Organic Pollutants. In 2008, HBCDD was included
by the European Chemicals Agency (ECHA) in
the Candidate List of Substances of Very High
Concern for Authorisation and in 2010 it was
added to the REACH Authorisation List.

In more than 50% of breast milk samples from 2006
and 201072011, 13 of 16 PBDE congeners analyzed
were detected in amounts below the LOQ and,
as such, were not quantified. Three congeners —
tetra-BDE (BDE47) and penta-BDE (BDE99 and
BDEI00) that are among the most commonly
found PBDEs in the human body (they used to be
major ingredients of commonly used technical
mixtures) were detected in over half breast milk
samples. The BDE congener levels from both
sampling periods are presented in Tab. 6.1.3.1 and
Fig. 6.1, where, for comparison, they are shown
along with the results of the study of the Department
for Food Analysis and Nutrition of the Institute
of Chemical Technology, Prague, conducted in
103 women from the Olomouc region in 2003 [1].

The monitoring data on PBDE detection in breast
milk samples from the Czech Republic are in line
with the reports from other European countries.
The PBDE levels revealed in the Czech popula-
tion were higher than those reported from rural
areas in Flanders, but lower in comparison with
the Norwegian or UK data. Considerably higher
PBDE levels than those in Europe have been
reported particularly in the USA. The comparison
of PBDE data from different studies is illustrated
in Fig. 6.2a—c.
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U Zadného vzorku matefského mléka neprevySo-
valy hodnoty &tyf sledovanych hydroxylovanych
metabolitt BDE (6-OH-BDE-47, 4'-OH-BDE-49,
2'-OH-BDE-68 a 6'-OH-BDE-99) meze stanovi-
telnosti pouZzité metody.

Komeréné vyrabéné produkty obsahuji smés o, B
a y izomert hexabromcyklododekanu (HBCDD)
které se relativné snadno uvoliuji z vyrobkd do
prostiedi. Nalezy vSech tii izomerd HBCDD byly
ve vSech 242 vzorcich matefského mléka nega-
tivni, tzn. pod mezi detekce i stanovitelnosti po-
uzité metody.

Obsah tetrabrombisfenolu A (TBBPA) nad mezi
stanovitelnosti (0,050 ng/ml) byl zji$tén pouze
u 4 z 242 vzorkd (2 %), a to v rozmezi od
0,312 ng/ml do 24,964 ng/ml.

Jako alternativa zpomalovact horeni regulovanych
legislativou jsou do pouziti zavadény tzv. nové
zpomalovace hotfeni. Vyznamnymi zastupci této
skupiny jsou dekabromdifenylethan (DBDPE)
nebo bis(tribromfenoxy)ethan (BTBPE). U &asti
téchto latek jsou jiZ dnes prokdzany bioakumula-
tivni, toxické a potencialné karcinogenni G¢inky.
U celkem 9 analyzovanych novych zpomalovaci
hoteni byla z celkového poctu vzorkd materského
mléka (242 vzorkid) nalezena koncentrace presa-
hujici mez stanovitelnosti ve 4 pripadech (0,2 %).

6.1.3 Perfluorované latky

Perfluorované latky je spole¢ny nazev pro skupinu
syntetickych fluorovanych sloucenin, jejichz nej-
vyznamnéjSimi zastupci jsou kyselina perfluoro-
oktanova (PFOA) a perfluorooktansulfonat (PFOS).
Pouzivaji se k tpraveé povrchli napt. koberct, kiiZe,
textilu, papiru, ¢alounéného nabytku, potravino-
vych obalii nebo v Cisticich pfipravcich a naté-
rovych hmotach. Perfluorooktanova kyselina se
pouZzivé jako emulgétor pfi vyrobé polytetrafluor-
ethylenu, znamého pod nazvy Teflon, Gore-Tex
nebo Scotchgard. Cestami expozice je vdechovani
a polykani domaciho prachu, pitné vody a potravy.
Do potravin mohou tyto latky prejit také z obalt
béhem skladovéni. Kyselina perfluoroktansulfonova
a jeji soli (PFOS) byly zafazeny na seznam latek
regulovanych Stockholmskou umluvou v roce 2009
a jejich pouziti v zemich EU je omezeno. V orga-
nismu se neukladaji v tuku, jako napt. PBDE
nebo PCB, ale vazi se na proteinovou slozku tkani.

In none of the breast milk samples, the levels of the
four monitored hydroxylated BDE metabolites
(6-OH-BDE-47, 4'-OH-BDE-49, 2'-OH-BDE-68,
and 6'-OH-BDE-99) reached the LOQ.

Some commercial products contain a mixture of o, f3,
and Y hexabromocyclododecane (HBCDD) isomers
that are relatively easily released from such products
into the environment. All 242 breast milk samples
analyzed were negative for any of the three HBCDD
isomers, the levels of which remained under both
the LOD and LOQ of the methods used.

Tetrabromobisphenol A (TBBPA) at levels above
the LOQ (0.050 ng/ml) was only detected in four

(2%) of 242 breast milk samples, ranging from
0.312 ng/ml to 24.964 ng/ml.

New flame retardants have been introduced as
an alternative to the brominated flame retardants
that were restricted by EU regulations. Important
representatives of this type of flame retardants are
decabromodiphenyl ethane (DBDPE) or bis(tri-
bromophenoxy)ethane (BTBPE). Some of these
compounds have been found to have bioaccumu-
lative, toxic, and potentially carcinogenic effects.
In nine new flame retardants 4 samples (0.2%) of
242 breast milk samples analyzed, were detected
at levels above the LOQ.

6.1.3 Perfluorinated compounds

Perfluorinated compounds is a common label for
a family of synthetic fluorine-containing chemicals,
the most important representatives of which are
perfluorooctanoic acid (PFOA) and perfluorooctane
sulfonate (PFOS). They are used as finishes or
coatings e.g. on carpeting, leather, apparel, paper,
upholstery, and food contact packaging or in
cleaning products, paints, etc. PFOA is used as
an emulsifier in the production of polytetrafluoro-
ethylene, better known under the brand names Teflon,
Gore-Tex, or Scotchgard. The exposure routes are
through house dust inhalation and ingestion and
through ingestion of water and food. These com-
pounds can be released to foods from their packaging
during storage. In 2009, perfluorooctane sulfonic
acid and its salts (PFOS) were added to the list of
the Stockholm Convention on Persistent Organic
Pollutants and as such are restricted for use in EU
countries. Unlike PBDE or PCB, PFOS do not
accumulate in fatty tissues, but are bound to tissue
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Jsou pevné vazany na krevni proteiny a jen Cas-
teCné prechézeji z krve matky do mléka [15]; kon-
centrace v krvi byvaji proto vys$i, neZ v matef-
ském mléku.

7 18 analyzovanych zastupcti perfluorovanych
sloucenin (vetné 3 prekursord PFOS a PFOA)
byly u 16 z nich pozitivni nalezy pouze ojedinéle:
u 49 vzorkd koncentrace prekroCily mez stano-
vitelnosti (MS). Nejvice frekventovanou byla ky-
selina perfluorheptanova (PFHpA), u niZ bylo
nad MS (0,050 ng/ml) nalezeno 27 z celkového
poctu 242 vzorkd (11 % stanoveni). Pouze u PFOS
a PFOA bylo mozno vysledky kvantifikovat; hod-
noty jsou uvedeny v tab. 6.1.3.1 a na obr. 6.2,
kde jsou pro srovnani zobrazeny spolu s vysledky
studie Ustavu analyzy potravin a vyZzivy VSCHT
v Praze, ktera probéhla v roce 2010 u 50 Zen
z Olomouckého kraje [2].

Nalezeny obsah perfluorooktansulfonatu (PFOS)
je relativné nizsi, nez jsou vysledky studii z jinych
zemi, napf. z Némecka, Spanélska nebo Francie.
Pokud jde o kyselinu perfluorooktanovou (PFOA),
obsah v matefském mléku Ceskych Zen je srov-
natelny s hodnotami zjiSténymi ve Francii nebo
ve Svédsku; naopak v Némecku byly nalézany hla-
diny ve vét§iné piipadi pod mezi stanovitelnosti.
Porovnéani obsahu PFOS a PFOA s vysledky v za-
hrani¢nich studiich ukazuje obr. 6.4.

proteins. They bind tightly to proteins circulating
in the blood and only a part of them are transferred
from maternal blood to breast milk [15]; therefore,
higher PFOS concentrations are detected in blood
than in breast milk.

Of 18 perfluorinated compounds analyzed (including
three precursors to PFOS and PFOA), 16 were
detected only in isolated breast milk samples, more
precisely they were present at levels above the LOQ
in 49 samples. The most often detected compound
was perfluoroheptanoic acid (PFHpA), with 27 (11%)
of 242 breast milk samples containing it at levels
above the LOQ of 0.050 ng/ml. Only the results for
PFOS and PFOA were quantifiable; see Tab. 6.1.3.1
and Fig. 6.2, where, for comparison, they are shown
along with the results of the study of the Department
for Food Analysis and Nutrition of the Institute
of Chemical Technology, Prague, conducted in
50 women from the Olomouc region in 2010 [2].

In the Czech population, PFOS was detected at
relatively lower levels in comparison with the data
reported from other countries such as Germany,
Spain, or France. Czech women had comparable
levels of PFOA in breast milk to those found in
France or Sweden while Germany has generally
reported their detection below the LOQ. The compa-
rison of the Czech data on PFOS and PFOA with the
reports from other countries is shown in Figure 6.4.

Tab. 6.1.3.1 Charakteristiky obsahu PBDE a PFOS/PFOA v matei'ském mléku v CR v letech 2006

a2010/2011
Tab. 6.1.3.1 Characteristics of PBDE and PFOS/PFOA content in breast milk in the Czech Republic
in 2006 and 2010/2011)
e 2006, N =59 2010/2011, N =183
Median Min-Max |nad MS/>LOQ | Median Min—Max | nad MS/>LOQ | MS/ LOQ
BDE 47 0.54 < MS-21.47 76 % 0.54 < MS-8.71 85 % 0.1
BDE 99 0.18 <MS-15.52 54 % 0.44 <MS-9.95 78 % 0.1
BDE 100 0.05 <MS-3.13 47 % 0.15 <MS-2.34 70 % 0.1
ng/ml
PFOA 0.075 0.028-0.230 100 % 0.059 < MS-0.159 97 % 0.01
Br-PFOS 0.016 < MS-0.086 86 % 0.012 < MS-0.092 61 % 0.01

6.1.4 Hodnoceni

Zasadnim problémem biomonitoringu je vzdy in-
terpretace vysledkd pro posouzeni zdravotniho
rizika. Mezni hodnoty obsahu chemickych latek
v organismu z hlediska zdravotniho ucinku bylo

6.1.4 Evaluation

A crucial point of the biomonitoring is always
the interpretation of the results in the health risk
assessment. The limit values, from the health risk
perspective, could only be set for a few chemicals
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mozno dosud stanovit vzhledem k nedostatku
epidemiologickych studii jen pro nékolik latek.
Podle novéjsiho konceptu je mozné ziskat mezni
hodnoty obsahu sledované latky pfevedenim tole-
rovatelného/pftijatelného piivodu latky potravou
do odpovidajici koncentrace v organismu za po-
moci farmakokinetickych modelid. Obsah latky
v téle, odpovidajici prijatelnym ¢i tolerovatelnym
hodnotam piivodu latky do organismu, se nazyva
biomonitoringovy ekvivalent (BE). Z porovnani
v monitoringu zji§téného obsahu kvantifikovatel-
nych bromovanych retardérti hofeni v matetfském
mléku s ekvivalenty zpracovanymi pro BDE-99 —
520 ng/g tuku [16] a HBCDD - 20 000 ng/g tuku [17]
Ize usuzovat, Ze vysledky studie vychazeji rela-
tivné pfiznivé. Nicméné je tfeba mit na paméti,
Ze obyvatelstvo je exponovéano celé radé latek
s hormonalné disruptivnimi ucinky, vcetné né-
kterych modernich pesticidl, bisfenolu A, ftalatt
a dalsich.

Vysledky studii perfluorovanych latek v matei-
ském mléku jsou obvykle vyuZivany k odhadu
zatéze kojence, nebot z krve matky prechdzeji do
matefského mléka pouze Castecné. Na zaklade dat
z provedené studie by denni piivod perfluorova-
nych latek pro kojence vaZiciho primérné 5 kg
a pijiciho denné¢ 800 ml matetského mléka ¢inil
9,4 ng/kg t.hm./den PFOA a 2,6 ng/kg t.hm./den
PFOS. Pro maximalni zjisténé hladiny perfluoro-
vanych latek v mléku by denni privod dosahoval
25,4 ng/kg t.hm./den PFOA a 17,3 ng/kg t.hm./den
PFOS. Z porovnani téchto hodnot s tolerovatel-
nym piivodem doporucenym Evropskou agenturou
pro bezpecnost potravin [18] ve vysi 1 500 ng/kg
t.hm./den pro PFOA a 150 ng/kg t.hm./den pro
PFOS vychazeji vysledky studie relativné priz-
nivé. Je vSak nutné vzit v uvahu jiZ prenatalni
expozici kojence perfluorovanymi latkami, a také
expozici smési dal§ich podobné plisobicich $kod-
livin, viz vyse.

Vzhledem k nedostatku udaji o Zivotnim stylu
a zvycich ucastnic studie a k Sirokému spektru
pouziti sledovanych latek je hlavni zdroje expo-
zice matek obtizné identifikovat. Prezentované
vysledky naznacuji, Ze ma smysl se expozici a za-
téZi zminénymi latkami zabyvat v rdmci biomoni-
toringu i nadéle s cilem objasnit trendy a upfesnit
mozné expozicni zdroje populace.

in the human body because of the lack of epidemio-
logical studies. According to a newer approach, it
is possible to derive the limit value for a chemical
in the human body by using pharmacokinetic
models to calculate it from its tolerable/acceptable
dietary intake. The concentration of a chemical
in the body corresponding to the acceptable or
tolerable dietary intake is called the biomoni-
toring equivalent (BE). From the comparison of
the quantifiable levels of brominated flame retar-
dants in breast milk samples with the equivalents
determined for BDE-99 — 520 ng/g fat [16] and
HBCDD - 20,000 ng/g fat [17], it can be con-
cluded that our results turn out to be rather
favourable. However, it should be reminded that
the population is also exposed to a range of
other hormone disruptors such as some modern
pesticides, bisphenol A, phthalates, etc.

The results of studies of perfluorinated compounds
in breast milk are often used for estimating the
burden of theses chemicals in infants, as only
a part of them is transferred from the maternal
blood to breast milk. Based on our recent data,
the daily PFOA and PFOS intake of an infant with
an average weight of 5 kg and an average daily
breast milk intake of 800 ml was 9.4 ng/kg body
weight (bw) and 2.6 ng/kg BW, respectively. Given
the peak levels of perfluorinated compounds found
in breast milk, the daily intake rates would be
25.4 ng/kg bw for PFOA and 17.3 ng/kg bw for
PFOS. When compared with the tolerable daily
intake rates recommended by the European Agency
for Food Safety [18] of 1,500 ng/kg bw for PFOA
and 150 ng/kg bw for PFOS, the study results turn
out to be rather favourable. However, it should be
taken into account that infants are prenatally
exposed not only to perfluorinated compounds but
also to a mixture of other pollutants with similar
effects, see above.

Given the lack of data on lifestyles and habits of
the study subjects and the widespread use of the
compounds monitored, the main sources of maternal
exposure are difficult to identify. The data pre-
sented suggest that the biomonitoring needs to
be continued and attention should be paid to
these compounds in order to better understand
the exposure and its trends and to identify possible
exposure sources for the population.
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6.2 Metabolity ftalati a polyaromatickych
uhlovodikt a bisfenol A v mog¢i

Subsystém V se v roce 2013 zaméfil také na uka-
zatele expozice dal§im nikoliv béZn& monitorova-
nym latkam, které se Siroce nachdzeji v prostredi
a jejichz ulinky prokdzané ve studiich na zvita-
tech vyvoldvaji obavy. Obdobné jako v pripadé
bromovanych zpomalovact hofeni a perfluorova-
nych latek je proto nékteré evropské staty zaradily
do narodniho biomonitoringu.

6.2.1 Metody

Vybranou popula¢ni skupinou pro tuto studii byli
mladi dospéli ve véku 20 az 29 let. Studie se
zucastnili studenti vysokych Skol v Praze a Ostrave,
predevsim studenti 3. 1ékat'ské fakulty UK v Praze
a Lékarské fakulty OU v Ostravé. V Praze bylo
osloveno zhruba 600 osob, v Ostravé 400 osob.
Nabor ucastnikli probihal v obdobi fijen az listo-
pad 2013. Do studie bylo zahrnuto 50 osob z Prahy
(25 muzi a 25 Zen), a 45 osob z Ostravy (19 muza
a 26 Zen). Kritériem vybéru bylo soucasné neku-
factvi. Analyzovdna byla ranni mo¢ na obsah
metaboliti dietylhexylftalatu (DEHP): 5-hydroxy-
monoethylhexylftalatu (SOH-MEHP), 5-oxo-
monoethylhexylftalatu (Soxo-MEHP), bisfenolu A,
metabolith polycyklickych aromatickych uhlo-
vodikit: 1-hydroxypyrenu, 3-hydroxy-benzo[a]pyrenu,
a také na obsah kreatininu. Analyty byly ve vzor-
cich moce stanovovany metodou kapalinové chro-
matografie s tandemovou hmotnostné-spektrome-
trickou detekci typu trojity kvadrupdl (LC-MS/MS).
Kreatinin byl stanoven metodou vysokoucinné
kapalinové chromatografie (HPLC).

Soucasti studie byl dotaznik, tykajici se Zivotniho
stylu a moznych expozi¢nich zdroji.

6.2.2 Ukazatele expozice ftalatiim

Ftalaty se v poslednich dekadéch Siroce rozsifily
v Zivotnim prostfedi vzhledem k jejich vSestran-
nému a hojnému pouZzivani. Podle studii na zvi-
fatech jde o latky toxické pro reprodukci, maji
karcinogenni, teratogenni Gcinky, ptisobi jako hor-
mondlni modulétory, zplsobuji poskozeni jater
a ledvin. VétSina vyrobenych ftalath je pouZivana
jako plastifikator pfi vyrobé mékceného PVC,
z néhoz se relativné snadno uvoliuji. Ftalaty se
déle pouzivaji pri vyrobé kosmetickych prostiedkd,

6.2 Urine metabolites of phthalates,
polycyclic aromatic hydrocarbons,
and bisphenol A

In 2013, Subsystem V also focused on additional
chemicals that are widespread in the environ-
ment and which negative effects were revealed
in studies on animals. Similarly to brominated
flame retardants and perfluorinated compounds,
they were included in the national biomonitoring
by some European countries.

6.2.1 Methods

The target group for this study were young adults
aged between 20 and 29 years. The study partici-
pants were university students from Prague and
Ostrava, more precisely students of the Third Faculty
of Medicine, Charles University, Prague, and of the
Faculty of Medicine, Ostrava University. Around
600 students in Prague and 400 students in Ostrava
were addressed between October and November 2013.
Fifty subjects (25 males and 25 females) from Prague
and 45 subjects (19 males and 26 females) from
Ostrava were enrolled in the study. The selection
criterion was non-smoker status. Early morning urine
samples were screened for dietylhexyl phthalate
(DEHP) metabolites, 5-hydroxy-monoethylhexyl
phthalate (SOH-MEHP) and 5-oxo-monoethylhexyl
phthalate (50x0-MEHP), bisphenol A, metabolites
of polycyclic aromatic hydrocarbons, 1-hydroxypyrene
and 3-hydroxy-benzo[a]pyrene, and creatinine.
The analytes in urine samples were determined
by liquid chromatography with triple quadrupole
tandem mass spectrometry detection (LC-MS/MS).
Creatinine was determined by high performance
liquid chromatography (HPLC).

A questionnaire survey concerning the lifestyle and
possible sources of exposure was part of the study.

6.2.2 Phthalate exposure indicators

Being in universal and widespread use, phthalates
have become common in the environment over the
last decades. As studies on animals have shown,
these chemicals are reproductive toxicants, have
carcinogenic and teratogenic effects, act as hormone
modulators, and cause damage to the liver and
kidney. Most phthalates produced are used as
plasticisers to soften PVC from which they are
relatively easily released. Moreover, phthalates
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zdravotnickych potieb, jako jsou krevni a difuzni
saCky, nachdzeji se v koupelnovych zdvésech,
ubrusech, botach, sportovnim nacini, tésnicich
materidlech, podlahovych krytinach, tapetach atd.
V tuvahu pfichazi nejen dietarni expozice, ale
i expozice z ovzdusi; protoze ftalaty nejsou v PVC
pevné vazany, pomalu se vyparuji, nebo se uvol-
fuji do ovzdusi abrazi Castecek. Vyrazné toxicky
DEHP (di (2-ethylhexyl) ftalat), dfive nejvice po-
uZivany, je postupné nahrazovén; dnes nejcastéji
pouZzivanymi ftalaty jsou DIDP (di-isodecyl ftalét)
a DINP (di-isonony] ftalat).

VSechny analyzované vzorky moce (N = 95) obsa-
hovaly metabolity ftalatl nad mezi stanovitelnosti
(MS 50H-MEHP 0,7 pg/l, 5oxo-MEHP 0,5 pg/l).
Stfedni hodnota (median) koncentrace SOH-MEHP
v moci Cinila 9,3 pg/l (rozpéti 3,1-62,0 ug/l),
Soxo-MEHP 13,0 pg/l (rozpéti 4,3-113,0 pg/l).
Popisnou statistiku vysledkt ukazuje tab. 6.2.2.1.

are used in the production of cosmetics, medical
products such as blood and IV bags, and a wide
range of other items such as shower curtains, plastic
tablecloths, shoes, sport equipment, seal products,
flooring, wallpaper, etc. Not only dietary exposure
but also airborne exposure is to be considered, since
phthalates, which are not strongly bound in PVC,
readily evaporate or are released into the air
as a result of abrasion. The highly toxic DEHP
(di (2-ethylhexyl) phthalate), previously the most
widely used phthalate, is progressively replaced
by other compounds; now, the most widespread
in use are DIDP (di-isodecyl phthalate) and DINP
(di-isononyl phthalate).

Phthalate metabolites above the LOQ (0.7 ug/L for
50OH-MEHP and 0.5 ug/L for 50xo-MEHP) were
detected in all urine samples analyzed (N = 95).
The median concentration of urine SOH-MEHP was
9.3 ug/L (range 3.1-62.0 ug/L) and that of urine

Tab. 6.2.2.1 Koncentrace 5-hydroxy-monoethylhexylftalatu (5-OH-MEHP)

a 5-oxo-monoethylhexylftalatu (5-oxo-MEHP) [ug/l] v mo¢i mladych dospélych, 2013
Tab. 6.2.2.1 Levels of 5-hydroxy-monoethylhexylftalate (5-OH-MEHP)

and 5-oxo-monoethylhexylftalate (5-oxo-MEHP) [ug/L] in urine of young adults, 2013

H 5-OH-MEHP | 5-0x0-MEHP | ¥ 5-OH-MEHP, 5-ox0-MEHP
Celkem
N 95 95 95
Xa 13.7 194 33.1
Me 9.3 13.0 21.9
Kvg.g 30.0 42.0 73.2
Kvo.es 416 56.9 100.3
Alrees 62.0 113.0 175.0
Hmin 3.1 4.3 7.4
Praha
N 50 50 50
Xa 11.6 17.3 28.9
Me 8.3 12.0 21.0
Kvo.9 20.5 31.8 52.3
Kvo.os 31.7 49.6 81.1
Al 62.0 113.0 175.0
Al 3.1 4.3 7.4
Ostrava
N 45 45 45
Xa 16.0 21.8 37.8
Me 12.0 16.0 27.0
Kvoso 38.2 50.6 91.2
Kvo.05 42,6 62.2 103.2
Hmax 55.0 70.0 125.0
Henin 3.3 43 7.6

N — pocet vzorku; X, — aritmeticky primeér; Me — median; Kvg g — 90% kvantil; Kvg g5 — 95% kvantil
N — number of samples; X, — arithmetic mean; Me — median value; Kvy g — 90" percentile; Kvy g5 — 95" percentile
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Zjisténé vysledky lze porovnat s referen¢ni (srovna-
vaci) hodnotou' stanovenou némeckou Komisi pro
biomonitoring pro souc¢et SOH-MEHP+50x0-MEHP;
pro dospélé ve stejném vékovém rozmezi z let 2006
a 2008 ¢ini 50 pg/l [19]. Hodnota 95% kvantilu
zjisSténych koncentraci souctu obou metabolitd
100,3 pg/l predstavuje dvojnasobek této referencni
hodnoty pro némeckou populaci. Porovnani je téz
mozné s HBM hodnotou némecké Komise pro
biomonitoring, kterd predstavuje zdravotné vy-
znamnou mezni hodnotu; pro soucet sledovanych
metaboliti ¢ini pro Zeny v reprodukénim véku
300 pg/l, pro ostatni dospélou populaci 750 pg/l.
Tato mez nebyla prekrocena ani v jednom pii-
padé, maximdlni hodnota obsahu souctu meta-
bolitd dosahla 175 pg/l moce.

6.2.3 Bisfenol A

Bisfenol A je hormonédlnim moduldtorem, posko-
zujicim reprodukci a vyvoj plodu z neurotoxic-
kého hlediska. Ptidavéa se do umélych hmot zva-
nych polykarbonaty, ze kterych se vyrabi mimo
jiné nadoby na potraviny a ndpoje, kojenecké
lahve, nddobi do mikrovinnych trub, dialyzacni
aparatury a tfada dalSich pfedmét. Z téchto ma-
teridltl se mohou mald mnoZstvi uvoliovat. Celo-
svétove stale probihaji diskuse o velikosti expo-
zice a vyznamu bisfenolu A pro vefejné zdravi.
Vysledky studii na zvitatech zkoumajicich G¢inky
dlouhodobé expozice nizkym davkam nejsou jedno-
znac¢né. Nékteré staty EU dodrzuji princip pred-
béZné opatrnosti, a prestoZe nelze legislativu upra-
vovat v této oblasti samostatné, prijimaji ,,provi-
zorni, do¢asnd* opatieni. Napf. Dansko v roce 2010
zakézalo jeho pouZiti do nadob na jidlo a détské
lahve, podobné snahy probéhly ve Francii.

Evropska agentura pro bezpec¢nost potravin EFSA
ve svém odborném stanovisku konstatuje, Ze z hle-
diska vyvojové neurotoxicity ani jinych ucinka
nepredstavuje bisfenol A riziko pro lidské zdravi
pri dodrZeni denni expozice do vyse 50 ug/kg
t.hm./den [20]. Na zaklad¢ této hodnoty byl také
vypocten biomonitoringovy ekvivalent (BE) pro
bisfenol A v moci 2 000 pg/l [21]. Pfi hodnoceni
je tieba vzit v tivahu, Ze se jednd o aktudlni expo-

Soxo-MEHP was 13.0 ug/L (range 4.3—113.0 ug/L).
The descriptive statistics of results are shown
in Tab. 6.2.2.1. The results obtained can be com-
pared with the reference value' set by the German
Human Biomonitoring Commission for the sum
50H-MEHP+50x0-MEHP, i.e. 50 ug/L for adults
of the same age range in 2006 and 2008 [19]. The
reported 95% quantile of the sum concentrations of
the two metabolites of 100.3 ug/L is twice as high as
the reference value for the German population. Other
comparative values from the German Human Bio-
monitoring Commission are the important public
health limits, more precisely 300 ug/L of the sum of the
two metabolites for women in the childbearing age and
750 ug/L for the remaining adult population. These
limits were not exceeded in a single case, with the
peak sum of the two metabolites reaching 175 ug/L.

6.2.3 Bisphenol A

Bisphenol A is a neurotoxic hormone disruptor
altering reproductive health and foetal development.
It has been added to plastics called polycarbonates
which are used, among others, in the production of
food contact containers, baby bottles, microwave
cookware, dialysis sets and accessories, and a range
of other products. From these items, small amounts
of bisphenol A can be released. Worldwide, the
health risk from exposure to bisphenol A continues
to be discussed. The results of the studies on
animals focused on the effects of long-term expo-
sure to low doses of bisphenol A are ambiguous.
Some EU states adhere to the precautionary
principle and, accordingly, despite the fact that
no isolated regulatory activities can be performed
in this area, take temporary measures. E.g. in 2010,
Denmark banned the use of bisphenol A in the
production of food containers and baby bottles
and similar attempts were made in France.

In a position paper, the European Food Safety
Authority (EFSA) has concluded that bisphenol A
does not pose any developmental neurotoxicity
or other risk to human health if the daily expo-
sure is below 50 ug/kg bw [20]. From this value,
the biomonitoring equivalent (BE) of 2,000 ug/L
was calculated for bisphenol A in urine [21].

! Referenéni hodnota vychazi z 95% intervalu spolehli-

vosti 95% kvantilu koncentraci zjisténych v referenéni
(zde némecké) populaci a predstavuje srovnavaci hod-
notu pro jiné studie.

" The reference value is based on the 95% confidence
interval for the 95% quantile of the concentrations detected
in a reference population, here the German population,
and is used for the comparison with other studies.
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zici, nebot bisfenol A se z organismu vylucuje
relativné rychle, fddové v hodinach. Z celko-
vého poctu 95 vzorkii moce byla koncentrace
bisfenolu A v poloviné z nich (53 %) pod mezi
stanovitelnosti (MS 1,8 pg/l). Rozpéti hodnot se
pohybovalo od < MS do 29 pg/l moce.

6.2.4 Ukazatele expozice polyaromatickym
uhlovodikim

Polycyklické aromatické uhlovodiky (PAU) jsou
skupinou organickych latek tvofenych dvéma
a vice benzenovymi jadry. Jde o zdravotné vy-
znamné Skodliviny, které jsou pfitomny ve vSech
slozkéach Zivotniho prostfedi. Vznikaji zejména pfi
nedokonalém spalovani organické hmoty a také
pfi nékterych primyslovych vyrobach, napt. koksa-
renstvi. Rada z t&chto latek jsou prokdzanymi &i
potencidlnimi mutageny a karcinogeny. Za nej-
vyznamnéjsi cestu expozice je povazovano vde-
chovani zneciSténého volného ¢i vnitintho ovzdusi,
a cigaretového koute. Vyznamny je také piivod
dietarni; potraviny mohou byt kontaminoviny PAU
depozici z ovzdusi, absorpci z pidy nebo vody.
PAU vznikaji rovnéz pti nékterych nevhodnych
upravach pokrmd.

Sledovana latka 1-hydroxypyren je metabolit nekar-
cinogenniho pyrenu, ktery se vyskytuje ve vyso-
kych koncentracich, a proto je vhodnym biomarke-
rem expozice. Metabolit 3-hydroxy benzo[a]pyren
se vzhledem k vysokému karcinogennimu poten-
cidlu pouzZiva jako indikator expozice pro celé
spektrum PAU.

V 91 % z celkového poctu 95 vzorki ranni moce
byly koncentrace 1-hydroxypyrenu pod mezi
stanovitelnosti pouZité metody (MS 0,7 pg/l),
hodnoty se pohybovaly v rozmezi MS do 1,0 pg/l
moce. V piipadé 3-hydroxy benzo[a]pyrenu byly
koncentrace pod mezi stanovitelnosti (MS 9,3 pg/l)
ve vSech vzorcich.
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In the risk assessment it should be taken into
account that this is a real-time exposure as bis-
phenol A is relatively rapidly, i.e. within hours,
released from the body. The bisphenol A con-
centration was below the LOQ (1.8 ug/L) in half
(53%) of the 95 urine samples and ranged from
< LOQ to 29 ug/L.

6.2.4 Indicators of exposure to polycyclic
aromatic hydrocarbons

Polycyclic aromatic hydrocarbons (PAHs) are
a family of organic compounds consisting of two
or more benzene rings. These significant pollu-
tants are found in all components of the environ-
ment. They are generated as a result of incomplete
combustion of organic matter and also in some
industrial plants such as coking plants. Many of
these compounds are known or potential mutagens
and/or carcinogens. The major route of exposure
is through inhalation of polluted indoor and out-
door air or cigarette smoke. Dietary intake is also
important; foods can be contaminated by PAHs
settled from the air or absorbed from the soil
or water. PAHs can also arise from improperly
prepared foods.

1-hydroxypyrene is a metabolite of non-carcino-
genic pyrene which is found in high concentra-
tions and thus is a suitable marker of exposure.
Due to its high carcinogenic potential, the metabolite
3-hydroxy benzo[a]pyrene is used as an indicator
of exposure to a range of PAHs.

In 91% of the 95 early morning urine samples,
the concentrations of 1-hydroxypyrene were below
the LOQ (0.7 ug/L) of the method used, ranging
from < LOQ to 1.0 ug/L of urine. The con-
centrations of 3-hydroxy benzo[a]pyrene were
below the LOQ (9.3 ug/L) in all these early morning
urine samples.
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Obr. 6.1 Obsah bromovanych difenyletheri (BDE) v matefském miéku v CR
v letech 2003*, 2006 a 2010/2011, median hodnot
Fig. 6.1 Levels of brominated diphenyl ethers in human milk, CR,
2003*, 2006 and 2010/2011, median values
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Obr. 6.2a Obsah BDE-47 v mateiském mléku v evropskych zemich, median hodnot
Fig. 6.2a Levels of BDE-47 in human milk in European countries, median values
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Obr. 6.2b Obsah BDE-99 v mateiském mléku v evropskych zemich, median hodnot
Fig. 6.2b Levels of BDE-99 in human milk in European countries, median values
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Obr. 6.2c Obsah BDE-100 v matefském mléku v evropskych zemich, median hodnot
Fig. 6.2c Levels of BDE-100 in human milk in European countries, median values
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Obr. 6.3 Obsah perfluorovanych latek (PFOA, PFOS) v matefském mléku v CR
v letech 2006, 2010* a 2010/2011, median hodnot
Fig. 6.3 Levels of perfluorinated compounds in human milk, CR,
2006, 2010* and 2010/2011, median values
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Obr. 6.4 Obsah PFOS v matefském mléku v evropskych zemich, median hodnot
Fig. 6.4 Levels of PFOS in human milk in European countries, median values
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Health status and health statistics

7. ZDRAVOTNI STAV OBYVATEL
A VYBRANE UKAZATELE
DEMOGRAFICKE A ZDRAVOTNI
STATISTIKY

7.1 Zivotni styl vybranych skupin populace
(vysledky lll. etapy studie HELEN)

Zdravotni stav dospélé populace CR je v ramci
subsystému VI Systému monitorovani zdravot-
niho stavu obyvatelstva ve vztahu k Zivotnimu
prostfedi hodnocen na zdkladé vysledkl studie
HELEN. Cilem studie je ziskat informace o zdra-
votnim stavu meéstské populace stiedniho véku
(45-54 let). Sledovany jsou celkové ukazatele
zdravi jako napt. subjektivni hodnoceni zdravi
nebo dlouhodobé zdravotni obtiZe a prevalence
vybranych neinfekcnich onemocnéni. Dale jsou
hodnoceny faktory, které zdravotni stav ovliviiuji
(socioekonomické a psychosocialni charakteristiky,
ukazatele Zivotniho stylu, rodinnd anamnéza atd.)
a postoje respondentli k problematice Zivotniho
stylu a zdravi.

Studie HELEN je opakujici se prifezové dotaz-
nikové Setfeni, realizované ve vybranych méstech
CR. Prvni etapa probéhla v letech 1998 az 2002
v 27 méstech, druha v letech 2004 a 2005 v 25 més-
tech. Tteti etapa studie se uskutecnila v letech
2009 a 2010 v 19 méstech. Kompletni vysledky I.,
II. a III. etapy jsou uvedeny v Odbornych zpra-
vach Subsystému 6 monitoringu dostupnych na
http://www.szu.cz/publikace/studie-helen.

7.1.1 Metodika

Metodika studie je podrobné popsana v odborné
zpravé Subsystému VI za rok 2005 (http://www.
szu.cz/uploads/documents/chzp/odborne_zpravy/
0Z_05/Helen_05.pdf).

Tato zprava se zabyva popisem vyskytu kardio-
vaskuldrnich onemocnéni (KVO) a vybranych rizi-
kovych faktord KVO (hypertenze, cukrovka, vy-
soky cholesterol), popisu Zivotniho stylu osob s té-
mito onemocnénimi a jeho srovnani s Zivotnim
stylem zdravych osob. Zpracované udaje pocha-
zeji z II1. etapy studie HELEN. V této etapé bylo
ziskédno 5 103 dotaznik, respondence byla 41,6 %.
Cilem bylo zjistit, do jaké miry dodrzuji osoby,
které uvedly lékafem diagnostikované kardio-

7. HEALTH STATUS AND HEALTH
STATISTICS

7.1 Lifestyles of selected population groups
(results of phase Ill HELEN study)

The health status of the adult population in the
Czech Republic has been monitored within Sub-
system VI using a questionnaire survey called the
HELEN (HEalth, Lifestyle, and the ENvironment)
study. The HELEN objective is to obtain data on
the health status of the urban mid-age population
(aged 45-54 years). The monitoring is focused
on general health indicators such as self-rated
health or long-term health complaints and the pre-
valence of selected non-communicable diseases.
In addition, health-modifying factors (i.e. socio-
economic and psychosocial characteristics, life-
style indicators, family history, etc.) and attitudes
towards lifestyle and health are also assessed.

The HELEN study is a repeated cross-sectional
questionnaire survey conducted in selected cities
of the Czech Republic. Phase I was completed in
27 cities from 1998 to 2002, Phase Il in 25 cities
from 2004 to 2005, and Phase Il in 19 cities from
2009 to 2010. Comprehensive results of Phases I,
II, and Il are presented in the Subsystem VI
Report available in Czech at http://'www.szu.cz/
publikace/studie-helen.

7.1.1 Methods

The methods used are described in detail in
the 2005 Environmental Health Monitoring Sub-
system VI Report available in Czech at http://www.
szu.cz/uploads/documents/chzp/odborne_zpravy/
0Z_05/Helen_05.pdf.

This report provides data on the prevalence of
cardiovascular diseases (CVD) and selected risk
factors for CVD (hypertension, diabetes mellitus,
and high blood pressure) and lifestyle characte-
ristics associated with CVD in comparison with
good health obtained in Phase Il of the HELEN
study. In phase 1V, 5,103 questionnaires were
returned and the response rate was 41.6%.
The objective was to find out to what extent
the respondents with physician-diagnosed CVD,
hypertension, diabetes mellitus, or high blood
cholesterol, i.e. those aware of their disorders,
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vaskuldrni onemocnéni, hypertenzi, cukrovku anebo
zvySenou hladinu cholesterolu, a které jsou si tudiz
védomy svého onemocnéni, zasady zdravého Zivot-
niho stylu ve srovnani s osobami bez onemocnéni.

Vysledky analyz jsou popsany pomoci absolutnich
a relativnich Cetnosti. Hypotéza o shodé procen-
tualniho zastoupeni hodnocenych kategorii v kon-
tingen¢ni tabulce byla testovana pomoci x2-testu
nezdavislosti. Testy byly provadény na 5% hla-
diné vyznamnosti, hodnota p < 0,05 tedy znamena
statisticky vyznamny rozdil v rozloZeni sledova-
ného jevu mezi skupinou zdravych respondentii
a respondenti s danym onemocnénim nebo ri-
zikovym faktorem. Data byla zpracovana zvlast
pro muze a pro zZeny.

Zarazeni respondentu do skupin

Respondenti byli zarazeni do skupin na zakladé
otazky, zda jim bylo onemocnéni zjiSté€no Iékarem:

* osoby s KVO,

¢ s cukrovkou,

e pouze s hypertenzi (bez KVO, cukrovky a zvy-
Seného cholesterolu),

e pouze se zvySenym cholesterolem (bez KVO,
cukrovky a hypertenze),

e respondenti s kombinaci hypertenze a zvyse-
ného cholesterolu (bez KVO a cukrovky).

Za zdravé byly povazovany osoby, které neuvedly
Zadné z nasledujicich onemocnéni: KVO, hyper-
tenze, vysokd hladina cholesterolu, cukrovka, one-
mocnéni §titné Zlazy, nddorova onemocnéni, astma,
sennd ryma, nenadorové onemocnéni Zlu¢niku,
chronickd uzkost a deprese, chronické onemoc-
néni ledvin, viedova choroba zaludku a dvanact-
niku, sennd ryma, ekzémy a chronickd onemoc-
néni kiize, onemocnéni patefe a kloubd, nemoc
z povolani.

Hodnocené ukazatele Zivotniho stylu

* Podle kurackych zvyklosti byli respondenti roz-
déleni na soucasné kuiédky, byvalé kutaky a celo-
Zivotni nekuraky.

* Stravovaci navyky respondentii byly hodnoceny
na zdkladé odpovédi na deset otazek. ZjiStovana
byla frekvence konzumace osmi druhfl potravin
(mlé¢né vyrobky, dribezi maso, ryby, zelenina,

adhere to the healthy lifestyle recommendations
in comparison with their healthy counterparts.

The results of the analyses are expressed as absolute
and relative frequencies. The congruence hypothesis
on the representation of categories in the contingency
table was tested by the chi-square independence test.
Statistical tests were performed at a five percent
significance level and therefore p < 0.05 means
a statistically significant difference in the distribu-
tion of the phenomenon studied between healthy
respondents and those with a particular disease
or risk factor. The data were processed separately
for males and females.

Respondent assignment to groups

Based on the response to the question whether
or not he/she was physician diagnosed with the
given disorder, the respondents were assigned
to the following groups:

e CVD;

e diabetes mellitus;

* hypertension (without CVD, diabetes mellitus,
or high blood cholesterol);

* high blood cholesterol alone (without CVD,
diabetes mellitus, or hypertension);

* hypertension along with high blood cholesterol
(without CVD or diabetes mellitus).

Healthy respondents were those who did not report
any of the following disorders: CVD, hypertension,
high blood cholesterol, diabetes mellitus, thyroid
disease, cancer, asthma, pollinosis, benign gall-
bladder disease, chronic anxiety and depression,
chronic kidney disease, gastric and duodenal peptic
ulcer, pollinosis, eczema and chronic skin disease,
spine and joint disease, and occupational disease.

Lifestyle indicators

* According to the smoking status, the respondents
were divided into the following three groups:
smokers, ex-smokers, and never smokers.

* According to the attitude towards healthy eating
expressed as the eating habits score that was
calculated from a 10-item questionnaire to
determine the frequency of the consumption of
eight types of foods (dairy products, poultry,
fish, vegetables, fruits, whole grain bread, fried
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ovoce, celozrnné pecivo, smazené a fritované
pokrmy, dorty a jiné cukrovinky) a preference
nizkotu¢nych mléénych vyrobki a neslazenych
napojl. Z odpovédi na vSech deset otazek bylo
stanoveno skore, které vyjadfuje celkovy pii-
stup respondentl ke zdravé vyzivé. Na zakladé
dosazeného skore byli respondenti rozdéleni do
tfi skupin: stravovaci navyky dobré, primérné
a Spatné.

* Nizka fyzicka aktivita byla definovéana jako
chovani jedince charakteristické nizkym obje-
mem bazalnich pohybovych aktivit a absenci
strukturovanych pohybovych aktivit. Za osoby
s nedostateCnou fyzickou aktivitou byli pova-
Zovéani respondenti, ktefi vykonavali fyzicky
naro¢né aktivity maximalné 3x za mésic nebo
fyzicky stfedné ndro¢né maximalné 3x tydné.

7.1.2 Vysledky

Prevalence KVO a vybranych rizikovych
faktorua KVO

Kardiovaskularni onemocnéni (infarkt myokardu,
ischemicka choroba srdecni nebo cévni mozkové
onemocnéni) uvedla 4 % respondentt (199 osob),
muzi vyznamné Castéji nez Zeny. Dvé tfetiny respon-
denti s KVO (66 %, 132 osob) mély soucasné
hypertenzi a vice neZ polovina z nich (55 %,
108 osob) zvysenou hladinu cholesterolu.

Lékarem zjiSténou hypertenzi méla tfetina ze viech
respondentd (32 %, 1 602 osob), muZi vyznamné
castéji nez Zeny. Pouze hypertenzi, bez soucas-
ného vyskytu cukrovky, KVO nebo zvySeného
cholesterolu méla neceld polovina hypertoniki,
respektive 15 % osob z celého souboru.

Lékarem zjisténou zvysSenou hladinu cholesterolu
uvedla tfetina osob (34 %, 1 731 osob). ZvySeny
cholesterol bez soucasného vyskytu cukrovky,
KVO nebo vysokého krevniho tlaku z nich mélo
55 % zen a 45 % muzl (to je 17 % z celého
souboru).

Kombinaci zvySeného krevniho tlaku a choleste-
rolu mélo zjisténo 11,8 % respondentl, Kombinaci
vsech tif rizikovych faktord — KVO + hypertenze +
zvySeného cholesterolu mélo 77 osob (39 % respon-
denti s KVO).

Lékafem zjiSténou cukrovku mély 4,4 % respondentd.

and deep fried foods, and cakes and other
treats) and preference for low-fat dairy products
and no sugar drinks, the respondents were assigned
to the following three groups: good eating habits,
average eating habits, and poor eating habits.

* According to the level of physical activity, the respon-
dents were divided into the following three groups:
low physical activity, moderate physical activity,
and high physical activity. Low physical activity
was defined as a low level of basic physical activi-
ties and absence of structured physical activities,
i.e. engaging in high physical activities less than
three times monthly or in moderate physical
activities less than three times weekly.

7.1.2 Results

The prevalence of CVD and selected risk factors
Jor CVD

A cardiovascular disease (CVD), i.e. myocardial
infarction, coronary heart disease (CHD), or cere-
brovascular disease was self-reported by 4% of
respondents (199 subjects), significantly more
often by males than by females. Two thirds of
respondents with CVD (66%, 132 subjects) also
had hypertension and more than half of them (55 %,
108 subjects) had elevated blood cholesterol.

Physician diagnosed hypertension was reported
by a third of all respondents (32%, 1,602 subjects),
significantly more often by males than by females.
Hypertension alone, i.e. without concomitant dia-
betes mellitus, CVD, or high blood cholesterol, was
reported by nearly half of hypertensive respondents,
i.e. by 15% of the whole cohort of respondents.

Physician diagnosed elevated blood cholesterol
was reported by a third of respondents (34%,
1,731 subjects). Elevated blood cholesterol without
concomitant diabetes mellitus, CVD, or hyperten-
sion was reported by 55% of females and 45%
of males (i.e. 17% of the whole study cohort).

Hypertension in combination with high blood
cholesterol was diagnosed in 11.8% of respondents
and 77 subjects (39% of respondents with CVD)
had three risk factors: CVD + hypertension +
elevated blood cholesterol.

Physician diagnosed diabetes mellitus was self-
reported by 4.4% of respondents.
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Podil zdravych respondentid hodnocenych podle
vySe uvedenych kritérii byl 17,3 %. Prevalence
sledovanych onemocnéni u muzi a Zen, respektive
pocty respondentl v jednotlivych skupinach) je
uvedena v tab. 7.1.2.1.

The proportion of healthy respondents, according
to the above-mentioned criteria, was 17.3%. The
prevalence rates of the diseases monitored in males
and females and numbers of respondents in groups
are givenin Tab. 7.1.2.1.

Tab. 7.1.2.1 Rozdéleni respondentti podle vybranych onemocnéni a skupin onemocnéni
Tab. 7.1.2.1 Distribution of respondents by disease/combination of diseases

Muzi Zeny p-hodnota rozdilu
Skupina/onemocnéni Males Females mezi muzi a zenami
Group/disease o N p-value of the difference
% N % N between males and females

KVO / CVD 5.7 123 2.6 76 < 0.001
Cukrovka / Diabetes mellitus 51 111 3.9 114 0.003
Hypertenze / Hypertension 35.8 771 28.5 831 < 0.001

pouze hypertenze* / hypertension alone* 15.2 329 14.0 413 0.24
Zvyseny cholesterol 37.1 800 31.8 931 < 0.001
Elevated blood cholesterol

pouze zvyseny cholesterol** 16.8 364 17.6 519 0.448

elevated blood cholesterol alone™*
Hypertenze + zvySeny cholesterol*** 13.7 296 10.5 309 0.001
Hypertension + elevated blood cholesterol***
Bez onemocnéni/zdravi 18.7 404 16.3 478 0.023
No disease/healthy

* bez KVO, cukrovky a cholesterolu / without CVD, diabetes mellitus, or high blood cholesterol
** bez KVO, cukrovky a hypertenze / without CVD, diabetes mellitus, or hypertension

*** bez KVO a cukrovky / without CVD or diabetes mellitus

Porovnani zivotniho stylu skupin respondenti

Podil soucasnych kurdkd-muza byl ve vSech sku-
pinéch pfiblizné 30 %, podil soucasnych kuracek
se pohyboval v rozmezi 21-29 %; ve vSech skupi-
nach koufili muzi Castéji nez Zeny. Nejvice celo-
Zivotnich nekufdkll bylo u muZi i u Zen mezi zdra-
vymi respondenty, nejméné naopak mezi osobami
s jiz prokdzanym KVO. Mezi respondenty s KVO
bylo zjisténo také nejvice byvalych kutakd. Tretina
muZzl a pétina Zen s diagnézou KVO ziistava aktiv-
nimi kuraky.

Popsané rozdily mezi kurackymi zvyklostmi zdra-
vych a nemocnych respondentii byly statisticky
vyznamné (s vyjimkou skupiny muZzd i Zen s hyper-
tenzi). Rozdily byly dany pfedevsim riznym po-
dilem celoZivotnich nekuraka. Kuracké zvyklosti
vybranych skupin respondentt ukazuje obr. 7.1.

Zasady zdravé vyZivy dodrzovaly ve vSech skupi-
nach lépe Zeny neZ muZi. Nejlepsi skore stravova-
cich zvyklosti bylo zjiSt€éno u nemocnych cukrov-
kou, kde nejméné osob mélo Spatné a nejvice osob
dobré stravovaci zvyklosti. Nejvice osob se Spat-

Comparison of lifestyles between respondent groups

In all groups, the rates of male smokers was
about 30%, the rates of female smokers ranged
between 21% and 29%, and males were more often
smokers than females. The highest rates of male
and female never smokers were among healthy
respondents while the lowest rates of never smokers
were among respondents previously diagnosed with
CVD. The highest rates of ex-smokers were identi-
fied among respondents diagnosed with CVD.
A third of males and a fifth of females diagnosed
with CVD remain active smokers.

The differences in the smoking habits between
healthy and ill respondents were statistically
significant (except for hypertensive males and
females). The differences were associated with
different rates of never smokers. The distribution of
respondents by smoking status is shown in Fig. 7.1.

In all groups, females showed better adherence to
the healthy eating recommendations than males.
The best eating habits score was obtained in respon-
dents with diabetes mellitus exhibiting the highest
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nymi stravovacimi zvyklostmi bylo mezi zdravymi
muzi. U Zen na tom byly nejhiife Zeny s KVO.
Zatimco u muzl byly rozdily ve stravovacich
zvyklostech statisticky vyznamné mezi zdravymi
a nemocnymi, u Zen nikoli. Stravovaci zvyklosti
vybranych skupin respondentt ukazuje obr. 7.2.

Pfi hodnoceni konzumace jednotlivych druht po-
travin bylo zji§téno, Ze v porovnani se zdravymi
Zenami jedi Zeny s hypertenzi a KVO vyznamné
méné Casto zeleninu a ovoce. Naopak muzi s KVO
a cukrovkou castéji konzumuji ryby a méné Casto
smazené nebo fritované potraviny nez zdravi muZi.

Fyzicka aktivita respondentd byla hodnocena na
zakladé odpovédi na dvé otazky — zda se vénuji
pravidelné sportovnim aktivitim a jakou vyko-
navaji béznou fyzickou aktivitu béhem tydne.
Zatimco muzZi ve vSech skupinich respondentii
Castéji neZ Zeny aktivné sportovali, Zeny mély
vys$§i celkovou fyzickou aktivitu danou kazdo-
dennimi ¢innostmi. Sportu se viibec nevénovala
vice neZ polovina respondentd s KVO a s cukrov-
kou, mezi zdravymi to byla necela tfetina, tyto
rozdily byly u muZa i Zen statisticky vyznamné,
viz obr. 7.3. Nedostatecné fyzicky aktivni byli nej-
castéji muzi s KVO (47 %), s cukrovkou a muzi
s kombinaci vysokého tlaku a cholesterolu (42 %).
Statisticky vyznamny byl rozdil pouze mezi zdra-
vymi muzi a muzi s KVO. Také v pripadé€ Zen byla
nejcastéji nalezena nedostatecna fyzicka aktivita
u skupiny Zen s KVO, u ostatnich skupin byl podil
Zen s nedostatecnou fyzickou aktivitou srovnatelny
(30-32 %), rozdily mezi zdravymi a nemocnymi
nebyly u Zen statisticky vyznamné.

Zdravy Zivotni styl nemd vyznam pouze v primarni
prevenci KVO a rizikovych faktord KVO, ale hraje
dilezitou roli i v 16¢bé jiz vzniklych onemocnéni [1].
Klinické studie ukazuji, Ze zlepSeni Zivotniho stylu
u pacientll s hypertenzi mize vést k oddaleni nut-
nosti zahdjit farmakoterapii. MZe také prispét ke
snizeni krevniho tlaku jiz 1éCenych pacientd, coZ
umoziuje sniZeni poctu a davky léki. Zmény Zi-
votniho stylu mohou pfispét ke kontrole dalSich
rizikovych faktorli kardiovaskuldrnich onemoc-
néni, véetné hypoglykemického ucinku.

Lidé s kardiovaskularnim onemocnénim anebo
se zjisténymi rizikovymi faktory KVO by méli byt
Iékati informovani o vyznamu zdravého Zivotniho
stylu a méli by byt motivovani k jeho dodrzovani.

rate of good eating habits and the lowest rate of
poor eating habits. The highest rate of respondents
with poor eating habits was found among healthy
males. The lowest rate of good eating habits among
females was found in those with CVD. While
statistically significant differences in eating habits
were found between healthy and ill males, it was
not true of females. The distribution of respondents
by eating habits is shown in Fig. 7.2.

When comparing the consumption of different types
of foods, females with hypertension and CVD turned
out to eat vegetables and fruits significantly less often
than healthy females. On the other hand, males with
CVD and diabetes mellitus eat more often fish and
less often fried or deep fried foods than healthy males.

Physical activity was rated from responses to two
questions: whether they regularly engage in sports
activities and what type of common physical activity
they engage in during the week. While males in any
group of respondents actively engaged in sports more
often than females, females had higher levels of
general physical activity because of their every day
activities. No sports activities were self-reported by
more than half of respondents with CVD and/or
diabetes mellitus but by less than a third of healthy
respondents and these differences were statistically
significant in both males and females, see Figure 7.3.
Insufficient physical activity was self-reported most
often by males with CVD (47%) and/or diabetes
mellitus and hypertensive males with high blood
cholesterol (42%). A statistically significant difference
was only found between healthy males and those with
CVD. Among females, insufficient physical activity
was seen most often in those with CVD, while in other
groups, the proportions of females with insufficient
physical activity were comparable (30-32%); the
differences between healthy and diseased female
respondents were not statistically significant.

A healthy lifestyle plays an important role not only
in primary prevention of CVD but also in the ma-
nagement of the already diagnosed conditions [1].
Clinical studies have shown that lifestyle improvement
in patients with hypertension can delay the need for
pharmacotherapy. Lifestyle changes can contribute to
blood pressure lowering also in hypertensive patients
already on drug therapy and thus to dosage reduction
of antihypertensive drugs. Lifestyle changes may
also have a positive effect on the control of other risk
factors for CVD, including the hypoglycaemic effect.
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Vzhledem k priifezovému charakteru studie HELEN
nelze presné urcit, zda u respondentii doslo po
stanoveni diagnézy nékterého ze sledovanych one-
mocnéni ke zméné Zivotniho stylu. Vysledky vSak
ukazuji, Ze Zivotni styl lidi nemocnych KVO ¢i
s prokazanymi rizikovymi faktory KVO neni dobry.
Aktivni kuféactvi je srovnatelné s osobami zdra-
vymi a pouze mala ¢ast téchto osob se zdrave stra-
vuje a je dostatecné pohybové aktivni.

NejucinnéjSim opatfenim Zivotniho stylu v pre-
venci KVO je zanechéni koufeni [1]. U jiZ roz-
vinuté ischemické choroby srde¢ni znamend sni-
Zeni rizika amrti 0 30 % v porovnani s témi, ktefi
koufit neprestali. Po 5-10 letech nekoufeni se ri-
ziko KVO u byvalych kurakil sniZuje na polovinu
v porovnani s kufdky [2]. Vysoky podil byvalych
kutédkt mezi respondenty s KVO a cukrovkou je
pravdépodobné zpisoben tim, Ze Cast pacientil po
stanoveni diagnézami zanechd koufeni, nicméné
tfetina muza a pétina aZ Ctvrtina Zen s diagn6zou
KVO stale koufi.

Zakladem dietnich doporuceni pro pacienty s KVO
nebo hypertenzi je pestra strava a takovy energe-
ticky pfijem, aby byla dosaZena optimalni télesna
hmotnost [3]. Doporuc¢ovano je sniZit pfijem soli,
regulovat prijem tukl, konzumovat dostatecné
ovoce a zeleniny, vlakniny a ryb, a omezit alkohol.
V hodnoceném souboru nejlépe dodrzovali zasady
zdravé vyZzivy nemocni cukrovkou, kde pravdé-
podobné Iépe funguje osvéta provadénd diabeto-
logem. PfestoZe muZi méli v porovnéni se Zenami
horsi celkové i dil¢i stravovaci navyky, Cast jich
po stanoveni diagnézy upravila své stravovani
(nejhiife jedi zdravi muzi). Naopak mezi Zenami
dodrzuji nejcastéji zdravé stravovani zdravé Zeny,
nejméné Casto pacientky s KVO.

Sedavy Zivotni styl je jednim z hlavnich rizikovych
faktord KVO. Pravidelna aerobni fyzicka aktivita
sniZzuje riziko koronarni piihody u zdravych je-
dinct, osob s rizikovymi faktory KVO i u kardio-
logickych pacientt [1, 4]. Pravidelnd aerobni fy-
zicka aktivita je prospéSnd jak pro prevenci, tak
pro lécbu hypertenze a vede ke sniZeni rizika
rozvoje KVO. Pacienti s hypertenzi by méli byt
pouceni, aby vénovali alesponi 30 minut stfedné in-
tenzivni dynamické aerobni fyzické aktivité (rychla
chtize, jogging, jizda na kole ¢i plavani) po 5-7 dnti
v tydnu. Pacientim s prodélanym KVO ma byt

Individuals with CVD or risk factors for CVD
should be informed by physicians about the impor-
tance of healthy lifestyle and should be encouraged
to engage in healthy lifestyle practices. Given the
cross-sectional nature of the HELEN study, it is
difficult to tell whether some lifestyle changes were
adopted by the respondents after being diagnosed
with one of the conditions monitored. However, the
results have shown that the individuals with CVD or
risk factors for CVD do not engage in healthy life-
style practices. The proportions of active smokers are
comparable among CVD patients and healthy controls
and only a small percentage of CVD patients engage
in healthy eating and adequate physical activity.

The most effective lifestyle modification for the
prevention of CVD is smoking cessation [1]. In those
who have already developed coronary heart disease,
smoking cessation reduces death risk by 30% in
comparison with smokers. After 5—10 years from
smoking cessation, the CVD risk declines by half in
ex-smokers in comparison with smokers [2]. The
high proportion of ex-smokers among the respon-
dents with CVD and/or diabetes mellitus can be
explained by smoking cessation after being diagnosed
with CVD but a third of males and about a fifth to
a fourth of females with CVD continue smoking.

The healthy eating recommendations for patients
with CVD or hypertension emphasize the importance
of a balanced and varied diet and an energy intake
that maintains an optimal body weight [3]. It is
recommended to reduce salt intake, to control
fat intake, to eat sufficient amounts of fruits and
vegetables, dietary fibre, and fish and to reduce
alcohol intake. In the study cohort, the highest level
of adherence to healthy eating was observed in
patients with diabetes mellitus, probably as a result
of their education. Despite the fact that males in
comparison with females had poorer general and
specific eating habits, they were able to modify their
eating habits when diagnosed with their condition
(healthy males had the worst eating habits). On the
other hand, healthy females exhibit the highest
level of adherence to healthy diet and the female
patients with CVD have the worst eating habits.

Sedentary lifestyle is one of the major risk factors
for CVD. Regular aerobic physical activity reduces
cardiovascular event risk in healthy individuals,
those with risk factors for CVD, and cardiac
patients [1, 4]. Regular aerobic physical activity is
beneficial for hypertension prevention and control
and reduces risk for CVD. Hypertensive patients
should be instructed to engage in moderate-intensity
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doporuceno cviceni v intenzité¢ odpovidajici vaz-
nosti jejich onemocnéni.

Zatimco u koutfeni a dietnich opatfeni se Ize
domnivat, Ze alespoil ¢ast osob upravila sviij Zi-
votni styl, v pfipadé fyzické aktivity vysledky nic
podobného nenaznacuji. Cilena i kaZdodenni b&Zna
pohybova aktivita respondenti studie HELEN
s hypertenzi se neliSila v pozitivnim sméru od
pohybové aktivity zdravych osob. Naopak, mezi
respondenty s KVO a cukrovkou byl vyrazné vyssi
podil viibec nesportujicich a osob s nedostate¢nou
fyzickou aktivitou, predev§im muZa.

Tyto zavéry odpovidaji vysledkiim zahrani¢nich
studii, které podobné nenachazeji u nemocnych
s KVO tendenci ke zdravému Zivotnimu stylu.
Americka narodni studie National Health and Nutri-
tion Examination Survey (NHANES 2007-2010)
zjistila mezi pacienty s KVO 27 % kuréaka, 83 %
nedosdhlo doporuceného stupné fyzické aktivity
a 93 % doporuceného prijmu soli [5]. Studie
EUROASPIRE, ktera probiha ve 22 evropskych
zemich véetné Ceska (III etapa 2006-2007) zjis-
tila, Ze 17 % pacientli s KVO koufi a 35 % z nich
je obéznich [6]. Podle studie PURE (2003-2009)
pouze 5 % osob s KVO v zemich severni Ameriky
a Evropy dodrZovalo vSechny tfi sledované zéasady
zdravého Zivotniho stylu (nekoufeni, dostatek po-
hybu a zdravé strava), naopak 15 % nedodrZovalo
ani jednu [7].

7.2 Vyskyt alergii v détské populaci
7.2.1 Metody

V letech 2011/2012 probéhlo jiz po ctvrté (od
roku 1996) prifezové prevalencni Setieni alergic-
kych onemocnéni u déti v 18 méstech CR. V jeho
ramci byla stejnou metodou vySetiena ¢ast klien-
tely 59 praktickych détskych 1ékart (vzdy 120 déti)
ve véku 5,9, 13 a 17 let. Zdrojem dat byla 1ékar-
ska dokumentace (Iékai'sky dotaznik) a rodiCovsky
dotaznik, ktery byl vyplnén v ramci preventivni
prohlidky. Sledovany soubor 6 503 déti tvofilo
51 % chlapci a 49 % divek.

Vysledky Setfeni byly popsany pomoci absolut-
nich a relativnich cetnosti. Hypotéza o shodé
procentudlniho zastoupeni hodnocenych kategorii
v kontingencni tabulce byla testovdna pomoci

dynamic aerobic physical activity (walking, jogging,
cycling, or swimming) for at least 30 minutes five to
seven days per week. CVD patients should be recom-
mended to exercise with an intensity corresponding
to the severity of their condition.

It can be assumed that at least a part of respondents
modified their lifestyle in terms of smoking cessa-
tion and adherence to healthy eating habits but
no such trend was observed for physical activity.
Targeted and every day physical activity of hyper-
tensive respondents in the HELEN study was not
superior to that of healthy controls. In contrast,
respondents with CVD and/or diabetes mellitus,
and males in particular, self-reported more often
no to insufficient physical activity.

These conclusions are in line with the results
from other countries that, similarly, have reported
no tendency towards a healthy lifestyle in CVD
patients. A U.S. national study, the National
Health and Nutrition Examination Survey (NHANES
2007-2010), has found that of CVD patients,
27% are smokers, 83% do not achieve the recom-
mended level of physical activity, and 93% fail
to adhere to the recommended salt intake [5].
The EUROASPIRE (European Action on Secondary
Prevention through Intervention to Reduce Events)
survey conducted in 22 European countries including
the Czech Republic (EUROASPIRE 111, 2006-2007)
has found that 17% of CVD patients are smokers and
35% of them are obese [6]. The PURE (Prospective
Urban Rural Epidemiology) study (2003-2009) has
reported that 5% only of CVD patients in North
American and European countries adhere to all three
healthy lifestyle principles (smoking cessation, adequate
physical activity, and healthy eating) while 15% of
them fail to adhere to any of these principles [7].

7.2 Incidence of childhood allergic diseases

7.2.1 Methods

In 2011/2012, the fourth cross-sectional prevalence
survey of childhood allergic diseases since 1996
was conducted in 18 cities of the Czech Republic.
In this survey, the same method was used to
investigate 120 children aged 5, 9, 13, and 17 years
and registered with any of 59 pediatric general
practitioners. The data sources were medical records
(medical questionnaire) and a parental question-
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Pearsonova %2 testu nezavislosti. Silu vazby mezi
expozici ur¢itému vlivu a nasledkem (onemocné-
nim) charakterizuje pomér Sanci (Odds Ratio, OR),
ktery vyjadfuje pomér rizika onemocnéni ve sku-
piné exponované k riziku skupiny neexponované.
Pfi vypoétu OR v modelu logistické regrese byl
zohlednén vliv pohlavi, véku a pfitomnosti alergic-
kého onemocnéni v rodiné na onemocnéni ditéte.
Pro testovani trendil v case byl pouzit Armitagetiv
test. Testy byly provadény na hladiné vyznam-
nosti 0,05 (p < 0,05).

7.2.2 Vysledky
Vyskyt alergii u déti

Détskym lékafem diagnostikované alergické one-
mocnéni kdykoli v pribéhu Zivota se v letech
2011/2012 vyskytlo celkem u 30 % déti. Nej-
cetnéjsi diagndzou byla alergickd pylova ryma
(12 % déti) a atopicky ekzém (11 %); obé diagndzy
tvotily polovinu vsech alergickych onemocnéni.
Astma bylo diagnostikovano u 10 % déti. Tyto
hodnoty predstavuji primérny vyskyt alergii u dét-
ské populace. Vyznamné rozdily vSak existuji mezi
vékovymi skupinami, mezi jednotlivymi mésty
i mezi jednotlivymi lékafi, resp. obvody v jednom
mésté. Uplatiiuji se zde rozdilné diagnostické
pristupy, odbornost 1ékafd apod.

Ne vsechny alergické déti mély v posledni dobé
alergické obtize (projevy alergického onemoc-
néni). V uplynulych 12 mésicich se obtize pro-
jevily u 63 % alergikd. Nicméné dvé tretiny aler-
gikil bez projevll onemocnéni byly 1éCeny, tudiz

Vv

absenci obtiZi je mozné pricist pravé medikaci.

Astma

Vyskyt diagnostikovaného astmatu byl nejnizsi
u pétiletych déti — 7 %, nejvyssi prevalence byla
u tfinactiletych déti (12 %), u 17letych byla 10 %
(bez vyznamného rozdilu v porovnani s 13letymi).
Astma v kombinaci s pylovou rymou méla 3 %
vsech déti, dalsi 3 % pak astma s atopickym ekzé-
mem; vSechny tfi diagn6zy mélo 1 % déti. V aler-
gologické ambulanci se 1éCilo 97 % pétiletych ast-
matikl s pediatrem uvedenou diagnézou, u sedm-
néctiletych to bylo o 10 % méné. VySetiena specia-
listou alergologem nebyla 3 % z celkového poctu
627 déti s astmatem. Astmatické déti vice trpély
castymi respiracnimi nemocemi (32 %) ve srov-

naire administered when the child presented for
a preventive check-up. The survey cohort included
6,503 children, 51% of males and 49% of females.

The survey results were expressed as absolute and
relative frequencies. The congruence hypothesis on
the representation of categories in the contingency
table was tested by Pearson’s chi-square indepen-
dence test. The strength of the link between expo-
sure to a factor and its consequence (disease) is
characterized by the odds ratio (OR) that expresses
the ratio of the odds of the event occurring in the
exposed group to the odds of the event occurring in
the unexposed group. The calculation of the OR
in the logistic regression model was adjusted for
sex, age, and a family history of allergic disease.
Armitage’s test for trend was used in the analysis.
Statistical tests were performed at a significance
level of 0.05 (p < 0.05).

7.2.2 Results

Prevalence of childhood allergic diseases

In 201172012, allergic disease diagnosed any time
during childhood was reported in 30% of children.
The most common diagnosis was pollinosis (12% of
children), followed by atopic eczema (11%); both
diagnoses accounted for half of all allergic diseases.
Asthma was diagnosed in 10% of children. These
values are the mean prevalence rates of childhood
allergic diseases. However, significant differences
were found between age groups, cities, physicians,
and catchment areas in a city. The factors to be con-
sidered are the variation in diagnostic approaches
and specializations of physicians, etc.

Not all children with allergic diseases recently
had allergy symptoms. Over the last twelve months,
allergy symptoms emerged in 63% of allergic
children. However, two thirds of allergic children
without allergy symptoms were treated and, there-
fore, the absence of allergy symptoms can be
explained by the drug therapy.

Asthma

The prevalence of physician diagnosed asthma was
the lowest in five-year-olds (7%), the highest
in 13-year-olds (12%), and the respective rate in
17-year-olds was 10%, with no significant diffe-
rence between 17-year o-olds and 13-year-olds.
Asthma in combination with pollinosis was reported
in 3% of the survey children, asthma in combina-
tion with atopic eczema also in 3% of the survey
children; 1% of the survey children had all three
diseases. Ninety-seven percent of five-year-old patients
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nani s détmi bez astmatu (10 %), a tato onemoc-
néni probihala u astmatiki Castéji jako infekty
s t€Z$im pribéhem.

Uroveti kontroly nad astmatem, resp. jeho tiZi, lze
zhodnotit pomoci Testu kontroly astmatu, coz je
pisemny, mezindrodné standardizovany test pro
astmatiky ve véku od 12 let, ktery obsahuje pét
otazek se Skdlou 1-5 bodi. DosaZeni vysledku
25 bodli znamend uUplnou kontrolu onemocnéni,
hodnoty 20 aZ 24 znamenaji dobrou kontrolu,
hodnoty 19 a nizsi svédci pro astma, které neni
pod kontrolou. Test vyplnilo 224 astmatikd, 125
ve véku 13 let a 99 ve véku 17 let. Uplna kon-
trola astmatu byla zjiSt€na u poloviny astmatikt
(52 %), lepsi vysledky mély starsi déti (56 %) ve
srovnani s mlad$imi (49 %). Naopak nedostatecna
kontrola (stfedni az t€zké pretrvavajici astma) byla
zjisténa u 17 % astmatiki, Castéji u mladsich
(18 %) nez starsSich (15 %). Chlapci méli lepsi vy-
sledky ve srovnani s divkami (obr. 7.4). Déti ro-
di¢d se stfednim a vysSim stupném vzdélani mély
astma lépe kontrolované ve srovnani s détmi méné
vzdélanych rodi¢i. Pfitomnost zvifete v byté ne-
méla vliv na kontrolu astmatu, naopak vyznamny
vliv mél vyskyt plisné v bytech, kde byl zjistén
dvojnédsobny pocet déti s nedostatecnou kontro-
lou astmatu.

Vyznamnym ukazatelem, jehoZ pfitomnost muze
indikovat astmatické onemocnéni, jsou piskoty
pfi dychani. Rodi¢e uvedli u celkem 12 % déti
piskoty pfi nachlazeni a u 4 % déti piskoty po
namaze nebo mimo nachlazeni ditéte. Vice nez
polovina téchto déti ma diagnostikovdno astma
(60 %). Déti s piskoty bez diagnostikovaného
astmatu maji Castéji jiné alergické onemocnéni
(OR = 3,2; p < 0,001), Castéjsi respiracni one-
mocnéni (OR = 3,3; p < 0,001) a Cast&ji prode-
laly pneumonii (OR = 2,1; p < 0,001) ve srovnani
s détmi, které piskoty nemaji.

Alergeny

U alergickych déti byly zhodnoceny lékafem uve-
dené vysledky koznich testil na stanoveni relevant-
nich alergenii. NejCastéji byla prokazana alergie
na pyly trav a dalSich rostlin a dfevin, dile na
roztoCe, zviteci alergeny (kocka, pes) a plisné, po-
drobnéji viz obr. 7.5. U astmatikll byla nejcastéji
prokazana alergie na roztoce (30 %) a pyly trav

with physician diagnosed asthma were treated by
an allergist in comparison with a 10% lower rate
in 17-year-olds. Three percent of 627 children with
physician diagnosed asthma were examined by
a specialist allergist. Asthma patients suffered more
often from respiratory diseases (32%) than other
children (10%) and these respiratory diseases gener-
ally had a more severe course in asthma patients.

Asthma control or asthma severity can be assessed
using the asthma control test (ACT), a written inter-
nationally standardized test for asthma patients aged
12 years or more, consisting of five questions to be
rated on a five point scale. The ACT scores are inter-
preted as follows: 25 points indicate full asthma
control, 20 to 24 points good asthma control, and
below 19 points poor asthma control. The test was
completed by 224 asthma patients, 125 aged 13 years
and 99 aged 17 years. Full asthma control was
achieved by half of respondents (52%) and better
asthma control was reported by older respondents
(56%) in comparison to the younger ones (49%).
In contrast, poor asthma control (persistent mode-
rate to severe asthma) was achieved by 17% of
respondents, more often by the younger ones (18%)
in comparison with the older ones (15%). Males
achieved higher ACT scores than females (Fig. 7.4).
Children of parents with secondary or tertiary
education achieved better asthma control than
those whose parents had a lower education level.
The presence of a pet at home has no effect on
asthma control, but moulds at home had a signifi-
cant effect on asthma control, with the number
of children with poorly controlled asthma being
twice as high in houses with moulds.

An important asthma indicator may be wheezing
while breathing. Parents reported wheezing while
having a cold in 12% of children and post-exercise
wheezing or wheezing non-associated with a cold in
4% of children. More than half (60%) of these children
have been diagnosed with asthma. Children with
wheezing while breathing not diagnosed with asthma
more often had another allergic disease (OR = 3.2;
p < 0.001), frequent respiratory diseases (OR = 3.3;
p < 0.001), or pneumonia (OR = 2.1; p < 0.001)
in comparison with children without wheezing.

Allergens

In allergic children, physician reported skin prick
test results were assessed. The leading allergy
triggers were the pollen of plants, shrubs, and trees,
mites, allergens of animal (cat, dog) origin, and
moulds; for more detail, see Fig. 7.5. Asthma patients
were most often allergic to mites (30%) and plant
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(23 %). Alergie na zviteci alergeny (kocka, pes)
byla prokdzana u 11 % astmatiku.

Casta respiraéni nemocnost

Jednou z dileZitych charakteristik zdravotniho stavu
déti je respiratni nemocnost; ¢astou respiracni ne-
mocnosti se rozumi vice neZ pét onemocnéni ditéte
za rok. Takto Castd nemocnost se vyskytla celkem
u 12 % déti, nejvice v nejmladsi vékové skupiné,
tedy u Sletych déti, nejméné u 17letych. Ve vSech
vékovych skupinidch mély respiracni onemocnéni
nejcastéji déti s astmatem, déle alergici bez ast-
matu a nejméné Casto se tato onemocnéni vysky-
tovala u déti bez alergie. U alergickych déti je
pravdépodobnost opakovanych respiracnich one-
mocnéni ve srovndni se zdravymi détmi témér
¢tyfnasobna (OR = 3,7; p < 0,001). Stejné tak nej-
Castéj$i u astmatikil a Castéjsi u ostatnich alergikli
ve srovndni s détmi bez alergie je pribéh one-
mocnéni s komplikacemi, s horeckou, a vyZadu-
jici 1écbu antibiotiky. U astmatikd, na rozdil od déti
bez astmatu, neklesd vyskyt opakovanych respi-
racnich infekci s vékem.

Mistni podminky bydliSté a vyskyt alergie

Pouzivani fosilnich paliv a velky objem silni¢ni
dopravy ve méstech pfispiva k senzitivizaci po-
pulace. Rada zahrani¢nich studii podporuje pii-
¢innou souvislost mezi expozici zneCist€énému
ovzdusi a vyskytem nebo zhorSenim alergickych
obtizi [8, 9].

Pravdépodobnost respiracni formy alergického one-
mocnéni u déti byla vyssi tam, kde rodice uvedli
existenci vét§si dopravni komunikace u bydlisté
ditéte (OR = 1,2; p < 0,006), nez v oblasti bez
tohoto zdroje. Podil alergickych déti Zijicich dle
tdajl rodici v lokalit€ s primyslovym zdrojem a
v lokalité bez zdroje byl srovnatelny (32 % a 29 %
alergickych déti), nicméné pravdépodobnost one-
mocnéni astmatem v lokalité ovlivnéné pramyslem
byla vyssi (OR = 1,3; p < 0,016). Také opako-
vanou respiraéni nemocnost vyznamné ovlivnila
pfitomnost mistniho zdroje zneciSténi (kotelna,
teplarna, primyslovy podnik atd.) v okoli bydlisté
ditéte (OR = 1,3; p < 0,009). V takovych oblastech
trpélo opakované respiraénim onemocnénim vy-
znamné vice déti (29 %), neZ v nezatizené (24 %,
p < 0,004). Na hranici vyznamnosti byl rozdil

pollen (23%). Reactivity to animal (cat, dog) allergens
was diagnosed in 11% of asthma patients.

Frequent respiratory tract infections

One of the important characteristics of childhood
health status is the incidence of respiratory tract
infections. Frequent respiratory tract infections mean
more than five respiratory tract infection episodes
per year. Frequent respiratory tract infections were
reported in 12% of children, with the five-year-olds
being the most affected and the 17-year-olds being the
least affected. In all age groups, respiratory tract
infections were the most common in asthma patients,
Jollowed by allergic children without asthma, and the
least common in children with no allergy. Allergic
children are nearly four times more likely to have
frequent respiratory tract infections than healthy
children (OR = 3.7; p < 0.001). Similarly, asthma
patients, followed by children with other allergies,
tend to have more severe course of the disease, to
develop more complications, and to need antibiotics
more often than children with no allergy. Unlike
children without asthma, asthma patients did not
show a downward trend in the incidence of respira-
tory tract infections with increasing age.

Local conditions and allergy

The use of fossil fuels and heavy road traffic in the
cities increase the susceptibility of the population.
Multiple studies from other countries support a causal
link between exposure to polluted air and prevalence
or exacerbation of allergic diseases [8, 9].

Respiratory allergic diseases were more likely to
occur in children whose parents reported to reside
near a heavy traffic road (OR = 1.2; p < 0.006)
in comparison with areas without such a pollution
source. In the industrially polluted area, the pro-
portion of children with allergic diseases was com-
parable to that in an area without industry, 32%
and 29%, respectively; however, children in the
industrially polluted area were more likely to develop
asthma (OR = 1.3; p < 0.016). The presence of
a local source of pollution (boiler house, heating
plant, industrial company, etc.) near the child’s home
also had a significant effect on the frequency of
respiratory tract infections (OR = 1.3; p < 0.009).
In industrially polluted areas, childhood respiratory
tract infections were significantly more common
(29%) than in non-polluted areas (24%) (p < 0.004).
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ve vyskytu opakovanych respiraci v dopravné za-
tizenych oblastech (vyskyt vét§i dopravni komu-
nikace v misté bydlist¢) — 42 % déti oproti neza-
tizenym — 38 % (p < 0,045).

Respiracni obtiZe, jako jsou piskoty pii dychani,
kasel, ptiznaky podrazdéni sliznic oci a nosu a také
vyskyt opakovanych zanétli nosohltanu a Castych
zanéth pradusek jsou citlivéj§im indikitorem zne-
¢iSténi ovzdusi neZ diagnoza alergického onemoc-
néni, kde se uplatiiuje fada jinych vlivii. Naprosta
vétSina jmenovanych obtizi byla uvidéna rodici
vyznamneé Castéji u déti Zijicich v prostredi s mist-
nim primyslovym nebo vétSim liniovym zdrojem
zneCisténi ovzdusi (viz tab. 7.2.2.1).

The difference in the incidence of childhood respi-
ratory tract infections between heavy traffic areas
(a heavy traffic road located near the place of
residence) (42%) and non-polluted areas (38%)
was at the limit of significance (p < 0.045).

Respiratory symptoms such as wheezing while
breathing, cough, eye and nasal mucous membrane
irritation as well as recurrent nasopharyngeal and
bronchial inflammation are more sensitive indicators
of air pollution than physician diagnosed allergic
diseases where a number of other factors may play
a role. The vast majority of the above-mentioned
symptoms and diseases in children were reported
significantly more often by parents from areas
with a local industrial or a larger line source of air
pollution (see Tab. 7.2.2.1).

Tab. 7.2.2.1 Pravdépodobnost vyskytu priznaki respira¢nich onemocnéni v lokalité se zdrojem
znecisténi ve srovnani s lokalitou nezatiZenou, kde hodnota OR =1

(idaje podle rodicovského dotazniku)

Tab. 7.2.2.1 Odds Ratio of prevalence of respiratory disease symptoms in the location with source
of pollution in comparison with the location unloaded (OR = 1)

(input data from parent’s questionnaire)

Doprava* Bodovy zdroj**
Typ obtizi Traffic* Point source™*
Health complaints oo p-hodnota oo p-hodnota
OR p-value OR p-value
Piskoty pfi nachlazeni / Wheezing when cold 1.23 p =0.008 1.41 p < 0.001
Piskoty mimo nachlazeni / Wheezing without being cold 1.29 p =0.071 1.68 p < 0.001
Piskoty po namaze / Wheezing after exertion 1.20 p=0.179 1.47 p = 0.009
Kasel no¢ni mimo nachlazeni 1.72 p < 0.001 1.65 p < 0.001
Night cough without being cold
Kasel denni mimo nachlazeni 1.51 p < 0.001 1.58 p < 0.001
Daytime cough without being cold
Ucpany nos, vodnata ryma / Stuffy, runny nose 1.45 p < 0.001 1.43 p < 0.001
Svédéni odi / Itchy eyes 1.42 p < 0.001 1.29 p = 0.002
Casté zanéty nosohltanu (vice nez 5x za rok) 1.57 p < 0.001 1.44 p < 0.001
Frequent nasopharyngitis (more than 5 times per year)
Casté akutni zanéty pradusek (vice nez 3x za rok) 1.81 p < 0.001 1.57 p < 0.001
Frequent acute bronchitis (more than 3 times per year)

* Vétsi dopravni komunikace v misté bydlisté

Residence in the neighbourhood of the larger transport communication

** Mistni zdroj znecisténi v okoli bydlisté-teplarna, pramysl

Residence in the neighbourhood of the local pollution source-heating plant, industry
*** OR = Odds Ratio (pomér Sanci). PFi vypoctu byl zohlednén vliv véku, pohlavi a alergického onemocnéni v rodiné

Controlled for age, gender and allergic diseases in the family

Socio-ekonomické podminky a vyskyt alergie

vV,

Déti matek s vyS$im vzdélanim (vysokoskolskym
nebo stfedoSkolskym) mély castéji pylovou rymu
nebo atopicky ekzém ve srovnini s matkami se
zékladnim vzdélanim nebo uciovskym oborem,
(OR =1,2; p< 0,021 aOR = 1,3; p < 0,008). Stejny

Socio-economic conditions and allergy

Children of mothers with higher (secondary or
tertiary) education suffered more often from
pollinosis or atopic eczema than those of mothers
with lower (primary or apprenticeship) education
(OR =1.2; p <0.021 and OR = 1.3; p < 0.008).
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vztah platil mezi alergickym onemocnénim déti
a vzdélanim otce. To miiZe souviset s intenzivngj$i
péci o dité a vySSim Cerpdnim zdravotni péce.
U astmatu se vliv vzdélani rodici neprojevil.

Podle nékterych studii je vySsi pocet sourozencii
v rodiné spojen s niZ§im vyskytem alergie, coZ je
vysvétlovano tzv. hygienickou hypotézou. V po-
pisovaném Setieni se tento vztah potvrdil. Pro tfi
a vice déti v rodiné byla zjiSténa vyznamné mensi
pravdépodobnost onemocnéni alergii v porovnani
s jednim ditétem v rodiné (OR = 0,7; p < 0,001).
Také druhorozené a dalsi déti v poradi mély nizsi
pravdépodobnost respiracni formy alergie (OR = 0,8;
p = 0,008) nez dité prvorozené.

Vyskyt alergii mezi lety 1996 a 2012

Béhem patnécti let realizace ¢eského monitoringu
v obdobi 1996 az 2012 vyskyt alergickych onemoc-
néni u déti linearné vyznamné naristal (p < 0,001).
Ctvrta etapa Setieni ale ukazala zastaveni tohoto
naristu; mezi lety 2006 a 2012 doslo k poklesu
vyskytu alergii z 32 % na 30 % (p-hodnota roz-
dilu: 0,007). Tento jev zpomalovani narlistu a
tendence k poklesu se odehral v nékterych rozvi-

v pribéhu 90. let.

V roce 2011/2012 nebyl zjistén vyznamny rozdil
ve vyskytu pylové rymy (p-hodnota rozdilu: 0,061)
oproti roku 2006. Ve vyskytu atopického ekzému
doslo dokonce k poklesu (p = 0,009). Naproti tomu
vyskyt astmatu u déti pokracoval ristem i mezi
lety 2006 a 2011/2012 (p-hodnota rozdilu: 0,004).
Zatimco vyskyt lékafem diagnostikovaného ast-
matu rostl, vyskyt piskotii (obtiZe, které mohou
signalizovat astma), se dlouhodob& vyznamné
neménil, coZ lze vysvétlit zvySenou diagnostic-
kou aktivitou lékard. Trendy ve vyskytu alergic-
kych onemocnéni jsou nejcastéji vysvétlovany
zménami environmentalnich faktori a zménami
v epidemiologické situaci v disledku ménici se
senzitivity populace [10]. Mohou také odrazet
zmény v povédomi a vnimani alergickych one-
mocnéni a diagnostickych praktik béhem casu.

The same relationship was found between child-
hood allergy and paternal education. This may
result from more attention paid to the child and
higher use of health care by the former. No link
between asthma and parental education was found.

Some studies have found a higher number of
children in a family to be associated with a lower
prevalence of allergy as is explained by the
so-called hygienic hypothesis. This association
was confirmed in the survey presented. In families
with three or more children, childhood allergy
was significantly less likely to occur than in
Sfamilies with an only child (OR = 0.7; p < 0.001).
Second-born and younger children were also less
likely to have a respiratory allergic disease than
the first-born ones (OR = 0.8; p = 0.008).

Allergy prevalence in 1996-2012

Over 15 years of the completion of the Czech moni-
toring, i.e. 1996-2012, the prevalence of child-
hood allergy showed a significant linear increase
(p < 0.001). Nevertheless, this increase stopped in
phase IV, with the allergy prevalence decreasing
from 32% in 2006 to 30% in 2012 (p-value of the
difference: 0.007). This trend towards slowing
increase and even decrease tendency was seen
in some industrialized countries with high allergy
prevalence during the 1990’s.

In terms of individual diseases, in 2011/2012 no
significant difference was found in the prevalence
of pollinosis (p-value of the difference: 0,061) in
comparison with 2006. Atopic eczema showed even
a downward trend (p = 0.009). On the other hand,
asthma continued to be on the rise between 2006
and 201172012 (p-value of the difference: 0.004).
While the prevalence of physician diagnosed asthma
was on the rise, the prevalence of wheezing while
breathing (that may signalize asthma) remained
without significant changes for a long period which
can be explained by enhanced diagnostic activity.
Trends in allergic diseases most follow the pattern
of changes in environmental factors and epide-
miological situation resulting from shifts in the
susceptibility of the population [10]. They may
also reflect the changes in the awareness and
perception ofallergic diseases and diagnostic
approaches over time.

92

SZU Praha, Ustfedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System



Zdravotni stav obyvatel a vybrané ukazatele demografické a zdravotni statistiky

Health status and health statistics

Citace:

(1]

(2]

(3]

(4]

(5]

(6]

(7]

European Guidelines on cardiovascular disease
prevention in clinical practice (version 2012).
European Heart Journal; (2012) 33: 1635-1701.
Dostupné na: http://cpr.sagepub.com/content/
19/4/585.

CERNOHOUS, M. Koufeni a aterosklerdza.
Postgradudlni medicina; 07/2011: s. 787-790.

CIFKOVA,R.,,BYMA, S., CESKA, R., HORKY, K.
Prevence kardiovaskularnich onemocnéni v dospé-
lém vé&ku. Spole¢né doporuceni Ceskych od-
bornych spolecnosti. Vnitr. Lék. 2005; 51(9):
1021-1036.

2013 ESH/ESC Guidelines for the management
of arterial hypertension. European Heart Journal.
Dostupné na: http://www.hypertension.cz/odborna-
doporuceni-1404042002.html.

FODOR, G.., MCINNIS, N.H., HELIS, E.,
TURTON, P., LEENEN, F.H. Lifestyle changes
and blood pressure control: a community-based
cross-sectional survey (2006 Ontario Survey on
the Prevalence and Control of Hypertension).
J Clin Hypertens (Greenwich). 2009 Jan; 11(1): 31-5.

KOTSEVA, K., WOOD, D., DE BACKER, G.,
DE BACQUER, D., PYORALA, K., KEIL, U.
EUROASPIRE III: a survey on the lifestyle,
risk factors and use of cardioprotective drug
therapies in coronary patients from 22 European
countries. Eur J Cardiovasc Prev Rehabil. 2009
Apr;16(2): 121-37.

KOON, T., SCOTT, L., SHOFIQUL, I. Prevalence
of a Healthy Lifestyle Among Individuals With
Cardiovascular Disease in High-, Middle- and
Low-Income Countries. The Prospective Urban
Rural Epidemiology (PURE) Study. JAMA;
April 17, 2013, Vol. 309, No. 15: 1613-1621.

References:

[1] European Guidelines on cardiovascular disease
prevention in clinical practice (version 2012).
European Heart Journal; (2012) 33: 1635-1701.
Available at: http://cpr.sagepub.com/content/
19/4/585.

[2] CERNOHOUS, M. Smoking and Atherosclerosis.
Postgradual medicine; 07/2011: 787-790. [In Czech]

[3] CIFKOVA, R., BYMA, S., CESKA, R., HORKY, K.
Prevention of cardiovascular disease in adult-
hood. Common recommendations of the Czech

professional companies. Internal Medicine.
2005; 51(9): 1021-1036. [In Czech]

[4] 2013 ESH/ESC Guidelines for the management
of arterial hypertension. European Heart Journal.
Available at: http://www.hypertension.cz/odborna-
doporuceni-1404042002.html.

[5] FODOR, G.J., MCINNIS, N.H., HELIS, E.,
TURTON, P., LEENEN, F.H. Lifestyle changes
and blood pressure control: a community-based
cross-sectional survey (2006 Ontario Survey on
the Prevalence and Control of Hypertension).
J Clin Hypertens (Greenwich). 2009 Jan; 11(1): 31-5.

[6] KOTSEVA, K., WOOD, D., DE BACKER, G.,
DE BACQUER, D., PYORALA, K., KEIL, U.
EUROASPIRE 1II: a survey on the lifestyle,
risk factors and use of cardioprotective drug
therapies in coronary patients from 22 European
countries. Eur J Cardiovasc Prev Rehabil. 2009
Apr;16(2): 121-37.

[7] KOON, T., SCOTT, L., SHOFIQUL, I. Prevalence
of a Healthy Lifestyle Among Individuals With
Cardiovascular Disease in High-, Middle- and
Low-Income Countries. The Prospective Urban
Rural Epidemiology (PURE) Study. JAMA;
April 17, 2013, Vol. 309, No. 15: 1613-1621.

SZU Praha, Ustiedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System

93



Souhrnna zprava za rok 2013
Summary Report, 2013

f

Obr. 7.1 Kuracké zvyklosti ve skupinach osob podle onemocnéni, 2009/2010
Fig. 7.1 Smoking status in the groups of respondents by disease, 2009/2010
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Obr. 7.2 Stravovaci zvyklosti ve skupinach osob podle onemocnéni, 2009/2010
Fig. 7.2 Eating habits in the groups of respondents by disease, 2009/2010
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Obr. 7.3 Nedostatecna fyzicka aktivita ve skupinach osob podle onemocnéni, 2009/2010
Fig. 7.3 Lack of physical activity in the groups of respondents by disease, 2009/2010
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Obr. 7.4 Vysledky testu kontroly astmatu, 2011/2012
Fig. 7.4 Results of the Asthma control test, 2011/2012
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Obr. 7.5 Podil alergickych déti s prokazanym alergenem podle kozZnich testa, 2011/2012
Fig. 7.5 Percentage of allergic children with allergen confirmed by the skin test, 2011/2012
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Obr. 7.6 Vyvoj vyskytu alergii u déti v letech 1996-2011/2012
Fig. 7.6 The trend of allergy prevalence in children in 1996-2011/2012
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8. ZDRAVOTNI RIZIKA
PRACOVNICH PODMINEK
A JEJICH DUSLEDKY

8.1 Monitorovani expozice na zakladé udajti
z kategorizace praci a pracovist

K monitorovani expozice rizikovym faktorim prace
a pracovnich podminek slouzi systém kategori-
zace praci. V jeho rdmci ma kazdy zamé&stnavatel,
povinnost zhodnotit riziko a zafadit préace, které
jsou na jeho pracovistich vykondvany, do jedné
ze 4 kategorii, v zavislosti na vyskytu rizikovych
faktor(i prace a na jejich zdvaZnosti. Z udaji v In-
formacnim systému Kategorizace praci vyplyva,
7e k datu 23. 4. 2014 (viz tab. 8.1.1) bylo zafa-
zeno do vSech kategorii prace (2, 2R, 3, 4) celkem
2 168 765 osob, coz je 69 967 0sob/100 tisic zamést-
nanct. V kategoriich rizikové prace (2R, 3, 4), bylo
evidovano 470 956 osob, (15 259 osob/100 tisic
zaméstnanctl). Do kategorie 4, coZ jsou pracovisté
vysoce rizikovd, bylo v CR zafazeno 14 690 osob
(475/100 tisic zaméstnanc), z toho je 1 159 Zen.

Aktudlni pocet zaméstnancli zafazenych podle
jednotlivych kategorii prace v krajich je uveden
v tab. 8.1.1 a na obr. 8.1. Nejvice exponovanych
zaméstnanct v kategoriich rizikové prace (2R, 3, 4)
je v kraji Moravskoslezském (95 718), Praha
(45 678), StfedoCeském (44 930) a Usteckém
(43 240). V prepoctu poctu zaméstnancil v riziku
na 100 000 zaméstnancli nepfevySuji celostatni
pramér 15 259 zaméstnanct kraje Praha (5 713),
Karlovarsky (10 047), Liberecky (12 628) Jiho-
moravsky (12 008).

Nejvice expozic ve vSech kategoriich prace (2, 2R,
3, 4) je evidovano podle faktoru Fyzicka zatéz —
1 252 994, Pracovni poloha — 953 046, Hluk —
867 570 a Psychicka zaté€z — 794 069. V kategoriich
rizikové prace (2R, 3, 4) je nejvice evidovanych
expozic v riziku faktoru Hluk — 270 770, Fyzicka
zatéZ — 100 500 a Prach — 68 799, viz tab. 8.1.2
aobr. 8.2.

Pfi praci mohou byt zaméstnanci exponovdni i vice
neZ jednomu faktoru. V tab. 8.1.3 je uveden udaj
0 poctu osob exponovanych podle poctu piisobicich
faktord. Z tdaji vyplyva, Ze 70,4 % zaméstnancii
evidovanych v systému kategorizace praci je expo-
novéno vice nez jednomu faktoru; vice nez Ctyfem
faktordm je exponovano 12,4 % zaméstnancu.

8. OCCUPATIONAL HEALTH
HAZARDS AND THEIR
CONSEQUENCES

8.1 Exposure monitoring based on data from
work and workplace categorization

Monitoring exposure to occupational risk factors
and working conditions is subject to the work catego-
rization system. In this system it is the responsibility
of each employer to evaluate occupational risk and
to categorize the relevant work performed under
one of 4 categories, as related to the incidence of
occupational risk factors and their importance. Data
from the Work Categorization Information System
reveals that up to April 23, 2014, a total of 2,168,765
persons have been registered in all work categories
(2, 2R, 3, 4), i.e. 69,967 persons/100,000 employees
(see Tab. 8.1.1). The work at risk categories (2R, 3, 4)
comprised 470,956 persons, i.e. 15,259 persons/
100,000 employees. In category 4 (high-risk work-
places) 14,690 persons (475/100,000 employees)
were registered in the Czech Republic, of which
1,159 were women.

The sum of employees categorized by individual
work categories in the administrative regions is
presented in Tab. 8.1.1 and Fig. 8.1. The largest
number of employees at risk categories (2R, 3, 4) were
in the Moravia-Silesia (95,718), Prague (45,678),
Central Bohemia (44,930), and Usti nad Labem
(43,240) regions. The nationwide mean of 15,259 per
100,000 employees was not exceeded by the following
regions: Prague (5,713), Karlovy Vary (10,047),
Liberec (12,628), and South Moravia (12,008).

The largest numbers of exposed persons in all
work categories (2, 2R, 3, 4) are registered in the
following categories: Physical load — 1,252,994
persons, Working posture — 953,046 persons, Noise —
867,570 persons, and Mental load — 794,069 persons.
Registrations at risk categories (2R, 3, 4) are as
follows: Noise — 270,770, Physical load — 100,500
and Dust — 68,799; see Tab. 8.1.2 and Fig. 8.2.

The numbers of exposed employees and registered
exposures are different. Occupational load may
comprise more than one factor. Tab. 8.1.3 presents
data on exposed persons related to the number
of factors involved. This shows that 70.4% of
employees registered in the work categorization
system are exposed to more than one factor and
12.4% are exposed to more than four factors.
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Tab. 8.1.1 Pocet exponovanych zaméstnanci v kategoriich prace podle kraji k 23. 4. 2014
Tab. 8.1.1 Number of employees in work categories in the regions, on April 23, 2014

Kategorie2 + 2R + 3 + 4 Kategorie 2 Kategorie 2R Kategorie 3 Kategorie 4
Kraj Category 2 + 2R + 3 + 4 Category 2 Category 2R Category 3 Category 4
Region Celkem Zeny | Celkem | Zeny |Celkem| Zeny |Celkem| Zeny |Celkem| Zeny
Total Women Total | Women| Total |Women| Total | Women| Total |Women
Praha 259 482 109163 | 213838 97315 1822 641 | 43067, 11172 755 35
Stfedocesky 233 382 85243 | 188534| 71763 8412 2990| 35180 10417, 1256 73
JihoCesky 117 769 47 259 90998, 37899 403 271| 25592| 9050 776 39
Plzensky 127 282 51 648 99893 43860, 2882| 1603 22827 6125 1680 60
Karlovarsky 69 538 31615 61964 29 401 187 23| 7322 2184 65 7
Ustecky 183 205 76887 | 140051| 61481 2284 | 1097| 40005 14240 865 69
Liberecky 85 047 35 397 70635/ 30941| 1027 307| 12975| 4101 410 48
Kralovéhradecky 109 385 43959 86301 37054, 4027 1311 18298/ 5558 759 36
Pardubicky 97 097 37 238 76939| 32169 4166| 1042| 15524| 3989 468 38
Vysoéina 121 211 46 884 96917, 41247, 4316| 1257| 19460 4345 518 35
Jihomoravsky 231 212 91705 | 194365/ 80249 2759 1436| 33456, 9949 632 71
Olomoucky 130 099 50 963 99 110| 41246| 4815 2124| 25089| 7459 1085 134
Zlinsky 120 449 50 682 89 803| 38145/ 2928| 1368| 27084 11007 634 162
Moravskoslezsky 283 607 103 129 188 461| 82470 9067| 4242| 81292| 16 065 4787 352
Celkem / Total 2168 765 861 772 |1 697 809|725 240| 49 095|19712 407 171/115661| 14690 1 159

Tab. 8.1.2 Pocet evidovanych expozic zaméstnancu podle faktoru, stav k 23. 4. 2014
Tab. 8.1.2 Number of registered exposures to factors, on April 23, 2014

Kategorie faktoru / Category of a factor

Faktor 2 2R 3 4 [2+2R+3+4 | 2R+3+4 Factor
Hluk 596 800| 27409 | 241787 | 1574 867 570 270770 | Noise
Fyzicka zatéz 1152 494 9515 90 981 4 1252 994 100 500 | Physical load
Prach 244 378 | 54742 54742 | 6906 313177 68 799 | Dust
Vibrace 167 983 6 443 53621 | 7124 235171 67 188 | Vibrations
Biologicke Cinitele | 156 072| 11 625 28 451 99 196 247 40 175 || Biological agents
Psychicka zatéz 752 571 2 860 38 638 0 794 069 41 498 | Mental load
Chemickeé latky 279 099 8 939 16438 | 1470 305 946 26 847 | Chemicals
Pracovni poloha 922 807 1229 | 29010 0 953 046 30239 | Working posture
Neionizujici zafeni 22 503 719 20176 0 43 398 20 895 | Non-ionizing radia-
a elmag. pole tion and elmag. field
Zatéz teplem 97 884 632 14 907 49 113472 15588 | Heat load
Zrakova zatéz 259 747 236 12 408 0 272 391 12 644 | Visual load
Vybrané prace 25763 252 2197 8 28 220 2 457 | Selected jobs
Zatéz chladem 232482 32 2564 0 235078 2596 | Cold load
lonizujici zareni 547 7 2 0 556 9 | lonizing radiation

Tab. 8.1.3 Pocet exponovanych zaméstnanci podle poctu soucasné pusobicich faktori
v kategoriich 2—4, stav k 23. 4. 2014
Tab. 8.1.3 Number of employees with concurently acting risk factors in categories 2—4, on April 23, 2014

Pocet rizikovych faktord Pocet zaméstnancl %
Number of risk factors Number of employees
1 641 588 29.6
2 590 888 27.3
8 401 592 18.5
4 265 515 12.2
>4 268 535 12.4
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Uvedené pocty evidovanych osob nelze povazovat
za neménné. V poslednim roce napt. doSlo opét
ke zvySeni poctu zaméstnancll pracujicich v rizi-
kovych kategoriich u nejcastéjsich faktort jako je
Hluk, Fyzicka zatéZ a Pracovni poloha. V dal§im
obdobi bude dochazet k zaniku a vzniku pracovist,
budou realizovdna ochrannd opatieni ke sniZeni
rizika a bude tak dochézet k prekategorizovani
praci. V pribéhu casu dochdzi také k legislativnim
zménam, které zahrnuji i nové poznatky o ptso-
beni Skodlivin na ¢lovéka.

8.2 Registr profesionalnich expozic
karcinogentim REGEX

Predmétem analyzy za rok 2013 jsou data pocha-
zejici z databaze vedené od roku 2009, kterd byla
vytvofena jako samostatny modul Informac¢niho
systému Kategorizace praci, a nezahrnuje data,
ktera byla ziskdna v minulosti a jsou uloZena v pi-
vodni databazi REGEX.

Pocet osob registrovanych v letech 2009 az 2013
v Registru osob profesiondlné exponovanych karci-
nogenlim, jejichZ expozice byla platna v roce 2013,
byl 8 071. Z nich u 215 byla v roce 2013 expozice
ukoncena. V databazi je 3 385 (42 %) Zen a 4 686
(58 %) muzi. Z téchto osob bylo 1 139 osob nové
registrovano v roce 2013. V predeslych letech
(od roku 2009 chronologicky) bylo registrovano
1 727, 2 926, 829 a 1 450 osob, jejichZ expozice
byla aktualni alespoii po ¢ast roku 2013.

Informaci o objemu dat ziskdvanych z jednotli-
vych regionii CR poskytuje tab. 8.2.1. Mezi jed-
notlivymi regiony jsou znacné rozdily. Nejvice
registrovanych profesiondlné exponovanych osob
je v krajich Moravskoslezském (1 383 osob),
Vysocina (1 273) a StfedoCeském (818), naopak
nejméné v Karlovarském (140), Plzeniském (141)
a Jihoceském (168) kraji.

Ptehled o tom, pfi kterych ekonomickych aktivitich,
kédovanych podle metodiky NACE-CZ, dochazi
k expozici karcinogennim agens, dava tab. 8.2.2.
Tri nejcastejsi ekonomické aktivity, pfi kterych jsou
pracovnici exponovani karcinogeniim, jsou zdra-
votni péce (3 003 osob), vyroba zakladnich kovii,
hutni zpracovani kovl a slévarenstvi (923 osob)
a vyroba kovovych konstrukei a kovod€lnych vy-
robkll, kromé stroji a zafizeni (536 osob). Tyto

The presented numbers of registered persons are
not immutable. In the last year, there was an increase
in the numbers of employees in the risk categories
with most frequent factors like Noise, Physical load
and Working posture. In the next period there shall
be changes as regards the phasing out of many work-
places and the establishment of others, there shall
be realized protective measures for risk reduction
and thus changes shall be made in categorization
of work. Likewise, over time there will be changes in
legislation which comprise an updated understanding
of the effects of pollutants on humans.

8.2 Register of occupational exposure
to carcinogens (REGEX)

Analyses for 2013 are based on data from a new
database which was created as an independent
module of the Work Categorization Information
System. The new database does not include data
recorded in the original REGEX database.

The number of persons registered from 2009 to 2013
(persons with valid registration in 2013) in the
Register of occupational exposure to carcinogens
was 8,071. In 215 persons exposure ended in 201 3.
There are 3,385 (42%) of women and 4,686 (58%)
of men registered in the database; 1,139 new
instances were registered in 2013. In the previous
years (from 2009), 1,727; 2,926, 829; and 1,450
persons were registered, respectively.

Information on the volume of data from parti-
cular regions in the CR is presented in Tab. 8.2.1.
Individual regions have a diversity of results. The
largest numbers of persons with occupational expo-
sure were in the Moravia-Silesia (1,383), Vysocina
(1,273) and Central Bohemia (818) regions; on
the other hand, the smallest numbers of persons
with occupational exposure were registered in Kar-
lovy Vary (140), Plzeri (141) and South Bohemia
(168) regions.

Tab. 8.2.2 presents an overview of the economic
activities, as recognized by NACE/CZ methodology
that leads to exposure to carcinogens. The three
most frequent occupational groups are health care
(3,003 persons), metal manufacturing and work in
Sfoundries (923 persons), manufacture of metal con-
structions and metalworking, apart from machines
(536 persons). However, these counts are not directly
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Tab. 8.2.1 Pocet registrovanych osob v obdobi 2009 az 2013 podle kraju
Tab. 8.2.1 Number of registered persons in 2009-2013 by regions

Kraj / Region Pocet registrovanych osob / Number of registered persons
Hlavni mésto Praha / The Capital City of Prague 761
JihocCesky / South Bohemia 168
Jihomoravsky / South Moravia 575
Karlovarsky / Karlovy Vary 140
Kralovéhradecky / Hradec Kralove 650
Liberecky / Liberec 261
Moravskoslezsky / Moravian-Silesian 1383
Olomoucky / Olomouc 503
Pardubicky / Pardubice 678
Plzensky / Pilsen 141
StfedocCesky / Central Bohemia 818
Ustecky / Usti nad Labem 227
Vysocina / Vysocina 1273
Zlinsky / Zlin 493
Celkem / Total 8 071

Tab. 8.2.2 Pocet registrovanych osob v obdobi 2009 az 2013 podle hospodarskych aktivit

Tab. 8.2.2 Number of registered persons in 2009-2013 by economic activities

Pocet registro-
Hospodarskeé aktivity (NACE-CZ) vanych osob
Economic activities (NACE-CZ) Number of
registered persons
Zdravotni péce / Health care 3003
Vyroba zakladnich kov(, hutni zpracovani kov(; slévarenstvi 923
Manufacture of basic metals, metalurgical processing, foundry
Vyroba kovovych konstrukci a kovodélnych vyrobkd, kromé stroju 536
Production of metal constructions and metal products, except machinery
Vyroba chemickych latek a chemickych pfipravkl / Production of chemicals and chemical products 503
Zpracovani dreva, vyroba drevénych, korkovych, prouténych a slaménych vyrobkl, kromé nabytku 426
Manufacture of wood, production of wooden, corked, wicker and straw products except furniture
Vyroba nabytku / Production of furniture 395
Vyroba koksu a rafinovanych ropnych produktt / Production of coke and refined oil products 390
Vyroba pryzovych a plastovych vyrobkd / Production of rubber and plastic products 350
Vyroba ostatnich nekovovych mineralnich vyrobkd / Production of other non metallic mineral products 298
Cinnosti souvisejici se stavbami a tpravou krajiny 254
Activities associated with constructions and landscaping
Vyroba stroju a zafizeni j. n. / Production of machinery and devices 160
Vyroba zakladnich farmaceutickych vyrobkd a farmaceutickych pfipravki 123
Production of basic pharmaceutical products and preparations
Vyroba ostatnich dopravnich prostfedkll a zafizeni/ Production of other transport means and devices 107
Vyroba elektrickych zafizeni / Manufacture of electrical equipment 87
Opravy a instalace stroju a zafizeni / Repairs and installations of machinery and devices 81
Vystavba budov / Building 81
Inzenyrské stavitelstvi / Engineering 71
Ostatni zpracovatelsky pramysl / Other manufacturing industries 54
Vyroba Usni a souvisejicich vyrobkl / Manufacture of leather and related products 38
Velkoobchod, kromé motorovych vozidel / Wholesale, except motor vehicles 35
Specializované stavebni ¢innosti / Specialised construction activities 21
Vyroba motorovych vozidel (kromé motocykl(), pfivést a navésl 21
Production of motor vehicles (except motorcycles), trailers and semi-trailers
Letecka doprava / Air transport 20
Ostatni (po méneé nez 20 registrovanych) / Other (each with less than 20 registered) 105
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Tab. 8.2.3 Pocet registrovanych osob v letech 2009-2013 podle karcinogenniho agens
Tab. 8.2.3 Number of registered persons in 2009-2013 by the carcinogen

Pocet registro-

Karcinogen vanych osob
Carcinogen Number of
registered persons

1,3-Butadien / 1,3-Butadiene 117
Benzen / Benzene 262
Benzo[a]pyren / Benzo[a]pyrene 597
Benzo[e]pyren / Benzo[e]pyrene 3
Bromi¢nan draselny / Potassium bromate 1
Cytostatika / Cytostatics 2 821
Dichlormethan / Dichloromethane 10
Dichroman draselny / Kalium dichromate 29
Dichroman sodny / Sodium dichromate 27
Dimethylsulfat / Dimethyl sulfate 38
Ethylenoxid / Ethylene oxide 24
Formaldehyd / Formaldehyde 136
Horninové prachy / Rock dusts 114
Hydrazin / Hydrazine 1
CHL se zavaznymi pozdnimi ucinky (asfalt) / Asphalt 13
Chrom (V1) a jeho slou¢eniny / Chromium (V1) and compounds 246
Ostatni slouceniny chromu (v€éetné chromanu olovnatého) 233
Other chromium compounds (incl. Lead chromate)

Kadmium / Cadmium 45
Latka s vétou R45: Mlze vyvolat rakovinu / Substance with R45: May cause cancer 482
Latka s vétou R49: MiZe vyvolat rakovinu pfi vdechnuti 52
Substance with R49: May cause cancer after inhalation

Nikl / Nickel 153
Slouceniny niklu, jako Ni/ Nickel compounds, as Ni 250
Oxid kademnaty / Cadmium oxide 72
Pesticidni latky / Pesticides 5
Polycyklické aromatické uhlovodiky / PAHs 13
Prace spojené s expozici polycyklickym aromatickym uhlovodikim ... 43

(cely nazev viz naf. vl. €. 178/2001 Sb. v platném znéni)
The work associated with exposure to polycyclic aromatic hydrocarbons ...
(full name, see Reg. Decree No. 178/2001 Coll., as amended)

Prach — azbestova vlakna — amfibolové azbesty / Dust — asbestos fibres — amphibole asbestos 2
Prach — azbestova vlakna — chryzotil / Dust — asbestos fibres — chrysotile 17
Prach — ¢ernouhelnych doll / Dust — pit coal mines 156
Prach — dinas / Dust — Dinas 117
Prach — grafit / Dust — graphite 283
Prach — koks / Dust — coke 298
Prach — kiemen / Dust — silica 220
Prach — ostatni kfemicitany (s vyjimkou azbestu) / Dust — other silicates except of asbestos 277
Prach — rohovec / Dust — chert 8
Prach — Samot / Dust — fire-clay 15
Prach — talek / Dust — talc 27
Prach chromu / Chromium dust 73
Prach z tvrdych dfev / Hardwood dust 1031
Slévarensky prach / Foundry dust 667
Styren / Styrene 353
Tetrachlorethylen / Tetrachloroethylene 14
Tetrachlormethan / Tetrachloromethane 12
Trichlorethen / Trichlorethene 12
Vinylchlorid / Vinylchloride 135
Vulkanizaéni dymy / Vulcanization fumes 133
Vulkaniza¢ni dymy rozpustné v cyklohexanu / Vulcanization fumes soluble in cyclohexane 10
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pocty vsak nelze pfimo porovnévat, nebot v ne-
d4vné minulosti byla na zdklad& poZadavku MZ CR
vénovana zvySena pozornost zdravotnickym pra-
covistim, kde muze dochézet k profesionalni ex-
pozici cytostatikim a proto je pravdépodobné, Ze
udaje za zdravotnictvi jsou ve srovnani s ostatnimi
aktivitami nadhodnoceny. Poznamenejme, Ze eko-
nomicka ¢innost jedenacti osob z 8 071 osob byla
zatazena do dvou skupin NACE-CZ. Proto je cel-
kovy soucet v tab. 8.2.2 roven 8 082 (je o 11 vétsi
neZ pocet osob v registru).

Pokud jde o expozice jednotlivym karcinogennim
agens, nejcastéjSim diivodem k registraci je expo-
zice cytostatikim (2 821 osob), profesiondlni ex-
pozice prachu tvrdych diev (1 031 osob) a treti nej-
Castéjsi expozici je expozice slévarenskému prachu
(667 osob). Celkovy prehled o expozicich jednotli-
vym karcinogentim uvadi tab. 8.2.3. U 6 809 osob
je zaznamenana expozice jednomu karcinogen-
nimu agens, u 1 035 osob jde o soub&Znou expozici
dvéma agens, u 178 osob tfem agens, u 30 osob Cty-
fem agens, a u 19 osob Sesti karcinogennim agens.

8.3 Monitorovani zdravotnich ucinku —
Narodni zdravotni registr nemoci
z povolani

Nemoci z povolani

V roce 2013 bylo v Ceské republice hlageno u 331 Zen
a 545 muzt celkem 1 042 profesionalnich onemoc-
néni, z toho bylo 983 nemoci z povolani a 59 ohro-
Zeni nemoci z povoladni. Incidence profesional-
nich onemocnéni byla 23,5 ptipadi na 100 tisic
zaméstnancti v civilnim sektoru nemocensky po-
jisténych podle zakona €. 187/2006 Sb., ve znéni
pozdéjsich predpisi.

Rozbor dat ukazal, Ze u 119 osob byly v pribéhu
roku hlaseny dvé, u 13 osob tfi, u 7 osob Ctyfi
nemoci z povoléani, ohroZeni nemoci z povolani
nebo jejich kombinace. Nejcastéji hlasenou kom-
binaci byl syndrom karpalniho tunelu na pravé
a na levé ruce, vznikly pfi praci s pretéZovanim
koncetin nebo pfi praci s vibrujicimi nastroji.

Ve srovnani s rokem 2012 klesl v roce 2013 cel-
kovy pocet hlaSenych profesiondlnich onemocnéni
0 57, tj. 0 5,2 % ptipaddl. Incidence profesiondlnich
onemocnéni klesla o jeden piipad na 100 000 po-

comparable because in the recent past the Ministry
of Health has demanded increased attention to
sectors of the health services with occupational
exposure to cytostatic drugs, these data are there-
fore probably overestimated against the other
recorded occupational activities. Out of 8,071, the
economic activity of 11 persons was registered in
two groups according to NACE-CZ. Therefore, the
total of 8,082 presented in Table 8.2.2 is different,
i.e. higher than the number of persons registered.

In terms of exposure to specific carcinogens the
most frequent reason for registration is exposure
to cytostatic drugs (2,821 persons), occupational
exposure to hard wood dust (1,031 persons) and
Sfoundry dust (667 persons). A summary of exposure
to individual carcinogens is presented in Tab. 8.2.3.
Exposure to one carcinogenic agent was registered
in 6,809 persons, simultaneous exposure to 2, 3, 4
and 6 carcinogenic agents was registered in 1,035;
178; 30; and 19 persons, respectively.

8.3 Monitoring of health effects —
National Register of Occupational
Diseases

Occupational Diseases

In 2013, a total of 1,042 cases of occupational
disease in 331 women and 545 men were reported
in the Czech Republic; of these, 983 were catego-
rized as occupational diseases and 59 as threat
of occupational disease. The incidence rate of the
occupational diseases was 23.5 cases per 100,000
employees in the civil sector medically insured
according to the Act No. 187/2006 Coll., as amended.

According to data analysis, two occupational
diseases were registered in 119 persons, three
occupational diseases in 13 persons and four occu-
pational diseases, occupational disease threat, or
both were reported in 7 persons. The most frequent
occupational disease was syndrome of the carpal
tunnel in either hand caused by overloading and
by work with vibrating machines.

In comparison to 2012, the absolute number of
employees with occupational disease decreased
by 5.2% (57 persons). There was an insignificant
decrease in the incidence rate of the occupational
diseases (1 case per 100,000 employees in the civil
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jisténct v civilnim sektoru, coZ je nevyznamné.
Vyvoj poctu profesiondlnich onemocnéni je zobra-
zen v tab. 8.3.1 ana obr. 8.3.

Nejvice nemoci z povolani bylo v roce 2013 diagnos-
tikovano v Moravskoslezském kraji (celkem 281,
tj. 28,6 % vSech hlasenych pripadil). Nejpocetnéjsi
kategorii hlaSenych nemoci z povolani v Morav-
skoslezském kraji predstavovala onemocnéni zpi-
sobena fyzikalnimi faktory — 178, tj. 38,6 % vsSech
piipadi hldSenych v ramci kapitoly II seznamu
nemoci z povolani. Slo o nemoci z pietéZovani
koncetin (celkem 92 piipadli), o nemoci z vibraci
(celkem 81 ptipadl) a o pneumokoniézu zpuso-
benou prachem s obsahem volného krystalického
oxidu kiemicitého (celkem 70 ptipadi).

Ve srovnani s rokem 2012 doslo ve Ctyfech kra-
jich k nartistu poctu hlaSenych nemoci z povolani.
Narast byl zaznamenin v kraji Jihomoravském
(o 15 pfipadi), Kralovéhradeckém (o 14 pripadi),
Pardubickém (o 12 pripadfl) a Karlovarském
(o 2 ptipady). V dalSich krajich byl zaznamenan
pokles. Nejvétsi pokles byl v kraji Plzeiiském
(0 20 piipadi) a v kraji Usteckém (o 17 piipadii).
U jednoho pracovnika vznikla nemoc z povolani
pfi plnéni pracovnich tkold na riznych mistech
Ceské republiky. Celkem 14 onemocnéni vzniklo
u pracovnikd pfi praci v zahrani¢i. Rozdéleni
nemoci z povolani podle kraje vyskytu obsahuje
tab. 8.3.2.

V roce 2013 nejcastéji onemocnéli pracovnici
v odvétvi ekonomické ¢innosti ,.t€Zba a dobyvani*
(CZ NACE B05-08), celkem 167 piipadi. V se-
stupném potadi nasledovalo odvétvi ,,zdravotni
a socialni péce* (CZ NACE Q86-88) se 114 pii-
pady, odvétvi ,,vyroba kovovych konstrukci a kovo-
délnych vyrobka“ (CZ NACE C25) se 106 pfi-
pady a odvétvi ,,vyroba motorovych vozidel, privést
a navésia™ (CZ NACE C29) se 104 hlasenymi
pripady. V dal$ich odvétvich ekonomickych ¢in-
nosti byl pocet hldSenych nemoci z povolani v roz-
mezi 1-65 pripadt.

Nejvice nemoci z povolani vzniklo u pracovniki
pfi praci zafazené do rizikové kategorie 3 (cel-
kem 399, tj. 40,6 % pripada). V rizikové kategorii 4
vzniklo celkem 119 nemoci z povolani, v rizikové
kategorii 2R to bylo 35 piipadd. Pfi préci nerizi-
kové zarazené do kategorie 1 vzniklo 147 onemoc-
néni, v nerizikové kategorii 2 to bylo 243 one-

sector medically insured). The dynamics of the
number of occupational disease are presented
in Tab. 8.3.1 and Fig. 8.3.

In 2013, most of the occupational diseases were
diagnosed in the Moravian-Silesian region (total 281,
i.e. 28.6% of all cases reported). Physical factors
were the most frequent cause of occupational
disease in that region — 178, i.e. 38.6% of all
cases reported within the Chapter Il of the list
of occupational diseases in CR; diseases caused
by overloading of limbs (92 cases), by vibration
(81 cases) and pneumoconiosis due to dust con-
taining free crystalline silicon dioxide (70 cases).

In comparison to 2012, there was an increase in
reported occupational diseases in 4 administrative
regions, South Moravia (15 cases), Hradec Krd-
lové (14 cases), Pardubice (12 cases), and Karlovy
Vary region (2 cases). In other regions the number of
reported cases decreased, most in Plzern (20 cases)
and Usti nad Labem region (17 cases). One worker
formed a professional disease during the course
of work at various locations in the Czech Republic
and 14 diseases developed while working abroad.
The distribution of the occupational diseases by
region is shown in Tab. 8.3.2.

In 2013, the majority of occupational diseases
occurred in the “Mining and extracting” sector
(CZ NACE B05-08) total of 167 cases; in descending
order followed by “Health and social care” sector
(CZ NACE Q86-88) 114 cases, “Production of
metal constructions and metalworking products”
(CZ NACE C25) 106 cases, and “Production
of motor vehicles, trailers and semi-trailers”
(CZ-NACE C29) 104 cases. In other sectors of
economic activities occupational diseases ranged
from 1 to 65 cases.

The majority of occupational diseases aroused
in workers within the work classified in the risk
category 3 (total 399, i.e. 40.6% of cases). In the
risk category 4 there aroused a total of 119 cases
of occupational disease, in the risk category 2R
it was 35 cases. The non-risk category 1 produced
147 cases, whilst in non-risk category 2 a total of
243 cases were recorded. In 40 cases, the catego-
rization has not yet been determined.

In the non-risk categories the diseases were mostly
dermal (133 cases), infectious and parasitic (113 cases)
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Tab. 8.3.1 Hlasené nemoci z povolani a ohroZeni nemoci z povolani v letech 2001-2013
Tab. 8.3.1 Reported cases of occupational diseases and threat of occupational diseases in 2001-2013

2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
Pocet pacientd 1661 |1567|1506(1316 13171 122|1062|1 115|1 107 |1 050 |1 054| 911 | 876
Number of patients

Profesionalni onemocnéni |1 677 |1 600 |1 558 |1 388 |1 400|1 216 |1 291 |1 403 |1 313 |1 292 |1 266 |1 099 |1 042
celkem / Professional
diseases total

Z toho: / From that

nemoci z povolani 1627 |1531|1486 |1 32913401 150|1 228 |1 327 |1 245|1 236 |1 210 |1 042 | 983
occupational diseases

ohrozeni nemoci z povolani 50, 69| 72| 59| 60| 66| 63, 76, 68| 56| 56| 57| 59
threat of occupational

disease

Profesionalni onemocnéni |1 034| 977| 972| 826| 817| 708| 753| 767| 739| 735| 745| 687| 643
— muzi / Professional
diseases — men

Profesionalni onemocnéni 643| 623| 586 562| 583| 508| 538| 636| 574| 557| 521| 412| 399
— zeny / Professional
diseases — women

Incidence na 100 000 37.4| 35.8| 35.1| 31.6| 31.5| 27.0| 28.1| 30.7| 30.9| 30.0| 30.1| 24.6| 23.5
nemocensky pojisténych
zaméstnanct / Incidence
rate per 100,000 medically
insured employees

Tab. 8.3.2 Hlasené nemoci z povolani podle kraje vzniku a kapitol seznamu nemoci z povolani, 2013
Tab. 8.3.2 Distribution of occupational diseases by region and Chapter of the List of occupational diseases, 2013

Kraj Kapitola / Chapter Celkem
Region [ I I IV v VI Total

Praha / Prague 0 1 3 2 6 0 12
StrfedocCesky / Central Bohemia 2 54 57 6 2 0 121
JihoCesky / South Bohemia 0 52 7 23 14 0 96
Plzensky / Pilsen 1 44 27 15 9 0 96
Karlovarsky / Karlovy Vary 0 5 3 6 1 0 15
Ustecky / Usti nad Labem 0 20 2 10 27 0 59
Liberecky / Liberec 0 10 1 4 1 0 16
Kralovéhradecky / Hradec Kralove 4 10 7 22 1 0 44
Pardubicky / Pardubice 1 20 6 14 17 0 58
Vysoc€ina / Vysocina 0 11 5 11 6 0 33
Jihomoravsky / South Moravia 0 10 11 17 14 0 52
Olomoucky / Olomouc 1 35 8 13 11 0 68
Zlinsky / Zlin 0 10 0 6 1 0 17
Moravskoslezsky / Moravian-Silesian 0 178 79 11 13 0 281
NerozliSeno (prace v terénu) / Not classified 0 1 0 0 0 0 1
Zahrani&i (prace mimo CR) / Work abroad 0 0 0 0 14 0 14
Celkem / Total 9 461 216 160 137 0 983

Nazvy kapitol podle Nafizeni vlady €. 290/1995 Sb., kterym se stanovi seznam nemoci z povolani

I — Nemoci z povolani zplisobené chemickymi latkami

Il — Nemoci z povolani zpusobené fyzikalnimi faktory

Il — Nemoci z povolani tykajici se dychacich cest, plic, pohrudnice a pobfi$nice

IV — Nemoci z povolani kozni

V' — Nemoci z povolani pfenosné a parazitarni

VI — Nemoci z povolani zplsobené ostatnimi faktory a Ciniteli

Chapters in the List of occupational diseases set by the Governmental Order 290/1995 Coll.

| — Occupational diseases caused by chemicals

Il — Occupational diseases caused by physical factors

Il — Occupational diseases of the respiratory tract, lungs, pleura and peritoneum

IV — Occupational diseases of the skin

V — Infectious and parasitic occupational diseases

VI — Occupational diseases caused by other factors and agents
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mocnéni. U 40 pripadd nebyla kategorizace prace
dosud provedena.

Pfi pracich, které byly kategorizovany jako neri-
zikové, vznikaly zejména koZni nemoci z povo-
lani (133 pripadid), nemoci pfenosné a parazitarni
(113 pripadn) a alergické nemoci plic a hornich cest
dychacich (31 pfipadd), u nichZ dopredu nelze moz-
nost onemocnéni predvidat, protoZe se zde uplatiiuje
také individudlni vnimavost jednotlivych osob.

Problémem zlstavaji nemoci z povolani, které
vznikly v dasledku puasobeni fyzikalnich faktort
(vibrace a pretéZovani koncetin) u praci pivodné
zaméstnavatelem zafazenych do nerizikovych ka-
tegorii 1 a 2 (celkem 105 piipadtl). ProtoZe v ramci
Setfeni nemoci z povolani bylo ovéfeno, Ze podminky
vzniku nemoci z povolani byly splnény, znamena
to, Ze u téchto pripadd byla piivodni kategorizace
praci provedena zaméstnavatelem chybné.

Nejvice nemoci z povolani bylo vyvoldno piso-
benim fyzikalnich faktori (kapitola II — 461 pii-
padd). V sestupném potadi nasledovaly nemoci
tykajici se dychacich cest, plic, pohrudnice a po-
bfisnice (kapitola III — 216 piipadil), nemoci kozni
(kapitola IV — 160 piipadil), nemoci pfenosné
a parazitarni (kapitola V — 137 pripad) a ne-
moci zptisobené chemickymi latkami (kapitola I —
9 ptipadl), viz obr. 8.4. V ramci kapitoly VI (ne-
moci zplisobené ostatnimi faktory a Ciniteli) nebyl
v roce 2013 hlaSen zadny piipad profesionalniho
onemocnéni.

Ohrozeni nemoci z povolani

V roce 2013 bylo u 56 pracovnikil hlaSeno celkem
59 pripadii ohroZeni nemoci z povolani. Nejvice
piipadii ohroZeni nemoci z povolani bylo hldSeno
z kraje Moravskoslezského (18, tj. 30,5 % pripadit)
a z kraje Olomouckého (9, tj. 15,3 % ptipadd).
Postizeni byli pfedev§im pracovnici ,,vyroby mo-
torovych vozidel, piivést a navési (CZ NACE C29
celkem 9, tj. 15,3 % ptipadl) a pracovnici ,,vyroby
kovovych konstrukci a kovodélnych vyrobka*
(CZ NACE C25 celkem 8, tj. 13,6 % ptipadi).

Nejcastéji bylo diagnostikovano ohrozeni nemoci
z povolani poskozenim perifernich nervl z dlou-
hodobé nadmérné jednostranné zatéze koncetin
(24 ptipadll) a ohroZeni poSkozenim perifernich
nervi z vibraci (20 pripadi). Nejvice ohroZeni ne-

and allergic affections of the lungs and upper
respiratory tract (31 cases), which are however
unpredictable as there is also in play the individual
sensitivity of the subjects.

Occupational diseases caused by physical factors
(overloading of limbs and vibration), initially included
by the employers in the non-risk categories 1 and 2
were identified in 105 cases. Since it was proved
that the conditions of generation of the occupa-
tional disease were fulfilled, the message is that
the employers categorized the work incorrectly.

The majority of occupational diseases were caused
by physical factors (Chapter Il — 461 cases). In
descending order there followed diseases affecting
the respiratory tract, lungs, pleura and peritoneum
(Chapter Il — 216 cases), dermal affections
(Chapter IV — 160 cases), infectious and parasitic
diseases (Chapter V — 137 cases), and diseases
caused by chemical substances (Chapter I — 9 cases),
see Fig. 8.4. Within the Chapter VI (diseases
caused by other factors and agents), no disease
was reported in 2013.

Occupational disease threat

In 2013, 59 occupational disease threat cases were
reported in 56 employees. Most of the occupational
disease threats were reported in the Moravian-
Silesian region (18, i.e. 30.5% of cases) and Olomouc
region (9, i.e. 15.3% of cases). The majority of
cases occurred in the “Production of motor vehicles,
trailers and semi-trailers” sector (CZ NACE C29,
9 cases, i.e. 15.3% of cases) and “Production of
metal constructions and metalworking products”
sector (CZ NACE C25, 8 cases, i.e. 13.6% of cases).

The most common occupational disease threats
were peripheral nerve damage caused by long-
term overloading of limbs (diagnosed in 24 cases)
and peripheral nerve damage caused by vibra-
tion (20 cases). The most occupational diseases
aroused in enterprises with 500 and more employees

(31, i.e. 52.5% of cases).

In the non-risk categories 1 and 2, 15 cases of
the occupational disease threats were identified
(mostly peripheral nerve damage caused by over-
loading of limbs). Therefore, these cases were
initially reported by the employers in the wrong
(lower) category.
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moci z povolani vzniklo v roce 2013 v podnicich
s 500 a vice zaméstnanci (31, tj. 52,5 % pripada).

Pii nerizikové praci zatazené do kategorie 1 nebo 2
vzniklo ohroZeni nemoci z povolani celkem 15krét.
Slo zejména o ohroZeni nemoci z povolani peri-
fernich nervd v disledku pretéZovani koncetin.
ProtoZe v ramci Setfeni ohrozeni nemoci z povo-
lani bylo ovéfeno, Ze podminky vzniku onemoc-
néni byly splnény, znamena to, Ze u téchto pripada
byla plvodni kategorizace praci provedena za-
meéstnavatelem chybné.

V roce 2013 bylo v Ceské republice hldseno nej-
méné profesiondlnich onemocnéni od roku 1973,
kdy byla data o hlaSenych nemocich z povolani
a profesionalnich otravach publikovana ve statis-
tickych ro¢enkach UZIS a pozdé&ji i v Narodnim
registru nemoci z povoldni. Ve srovnéni s pted-
chozim rokem byl v CR v roce 2013 zaznamenén
pokles poctu hlidSenych profesiondlnich onemoc-
néni 0 5,2 % pripadd. V absolutnich poctech se po-
kles tyka predevs§im onemocnéni perifernich nerva
vzniklych v disledku pretéZovani koncetin a v di-
sledku plisobeni vibraci, dale svrabu, mezoteliomu
pleury a alergické rhinitidy. Naopak narist byl
v roce 2013 zaznamenan u kontaktni alergické
dermatitidy, pneumokoniéz uhlokopi a u chfipky
typu A zpisobené virem HINI1. Nové nemoci
z povolani, které byly do seznamu nemoci z povo-
lani zatazeny od 1. 7. 2011, navySily celkovy pocet
hlaSenych ptipadi v roce 2013 o 17 ptipadu.

Pies uvedené skutecnosti nadéle plati, Ze pocty hlase-
nych profesiondlnich onemocnéni byly i v roce 2013
s vysokou pravdépodobnosti podhodnoceny a ne-
odpovidaji zcela realité.

Data on occupational diseases and poisoning have
been published annually by the Institute of Health
Information and Statistics of the Czech Republic
since 1973 and later on also by the National Register
of Occupational Diseases. In 2013 in the Czech
Republic, the smallest number of occupational
diseases was reported. In comparison to 2012,
the number of occupational diseases decreased by
5.2% (mostly in peripheral nerve damage caused
by overloading of limbs or by vibrations, in scabies,
pleural mesothelioma and allergic rhinitis). On the
other hand, there was an increase in cases of
allergic contact dermatitis, coalworker’s pneumo-
coniosis and influenza type A caused by HINI
virus. According to the new List of Occupational
Diseases (including diseases added on July, 1, 2011),
in 2013, the number of occupational diseases
increased of 17 cases.

However, the data are probably underestimated;
therefore the number of occupational disease cases
may be higher.
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Obr. 8.1 Zaméstnanci zafazeni v kategoriich rizikové prace v krajich,
stav k 23. 4. 2014
Fig. 8.1 Employees registered in the risk work categories in regions,
on April 23, 2014
Kraj / Region:
Moravskoslezsky
HI. m. Praha -
- Y . Zeny — kategorie 2R
Stfedocesky L] Females — category 2R
Ustecky J Zeny - kategorie 3
. ; Females — category 3
Jihomoravsky [ Zeny - kategorie 4
Olomoucky Females — category 4
. . Muzi — kategorie 2R
Zlinsky - Males — category 2R
Plzerisky I Muzi - kategorie 3
L. , Males — category 3
JihoCesky I Muzi - kategorie 4
Kraj Vysogina Males — category 4
Kralovéhradecky ‘
Pardubicky
. , Celkem v kategoriich rizikové prace 136 532 Zen a 334 424 muzl.
Liberecky The total of 136,532 women and 334,424 men in the risk work categories.
Karlovarsky ‘ ‘ ‘ ‘ ‘ ‘ ‘
0 10 20 30 40 50 60 70 80 90 100
Pocet [v tisicich]
Number [in thousands]
Zdroj: Informacni systém kategorizace praci
Source: Information system of work categorization
Obr. 8.2 Evidované expozice v kategoriich rizikové prace podle faktoru,
stav k 23. 4. 2014
Fig. 8.2 Registered exposures in the risk work categories by factor,
on April 23, 2014
Hiuk
Noise
Prach
Dust
Fyzicka zatéz
hysical load
Vibrace
Vibrations
Psychicka zatéz
y Mental load _
Biologicke Cinitele
Biolggical agents _
Pracovni poloha
Working posture
Chemicke latk
Chemicals
Neionizujici zafeni a elmag. pole Sk s . .
Non-ionizing radiation and elmag. Foid [[] Potencidlné rizikova prace (kategorie 2R)
Zatéz teplem Potentially hazardous work (category 2R)
Heat load i R ;
PR Rizikova prace (kategorie 3)
Zral\‘/?svjaﬁ’ggé ] Hazardous work (category 3)
Zatéz chladem - Vysoce rizikova prace (kategorie 4)
Cold load Highly hazardous work (category 4)
ngrané prace
elected jobs
lonizujici zafeni
lonizing radiation
0 50 100 150 200 250 300
Pocet [v tisicich]
Number [in thousands]
Zdroj: Informacni systém kategorizace praci
Source: Information system of work categorization
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7 o\
Obr. 8.3 Vyvoj poétu nové hlasenych profesionalnich onemocnéni v CR, 2000-2013
Fig. 8.3 Time trends in occupational diseases incidence in the Czech Republic,
2000-2013
Pocet pripadl
Number of cases
1200 | | |
S . Muzi
\\ Males
1000 N
e £ENY
Females
800 \
400
200
0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Zdroj: Narodni registr nemoci z povolani
Source: National Register of Occupational Diseases
Obr. 8.4 Rozdéleni nemoci z povolani podle kapitol seznamu nemoci z povolani, 2013
Fig. 8.4 Distribution of occupational diseases by the list of occupational diseases, 2013
0%
Nemoci z povolani zplisobené ostatnimi faktory a Ciniteli
Occupational diseases caused by other factors and agents 0.9 %
. (o]
o Nemoci z povolani zpisobené chemickymi latkami
) 139% o Occupational diseases caused
Nemoci z povolani pfenosné a parazitarni by chemicals
Infectious and parasitic
occupational diseases 46.9 %
Nemoci z povolani zpusobené
fyzikalnimi faktory
16.3 % Occupational diseases caused
Nemoci z povolani kozni by physical factors
Occupational diseases
of the skin
22.0 %
Nemoci z povolani tykajici se
dychacich cest, plic, pohrudnice a pobfisnice
Occupational diseases of the respiratory tract, o o ] o
lungs, pleura and peritoneum Zdroj: Narodni registr nemoci z povolani
Source: National Register of Occupational Diseases
S 7/
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9. ZDRAVOTNI RIZIKA
KONTAMINACE PUDY
MESTSKYCH AGLOMERACI

V roce 2013 navézal monitoring na pfedchozi ¢in-
nost subsystému VIII v letech 2002-2006, ktera
zahrnovala sledovani vybranych toxickych latek
v pudé na hracich plochiach 413 matefskych Skol
(MS) ve 38 méstech CR pro stanoveni zdravot-
niho rizika vyplyvajiciho z expozice nezdmér-
nou konzumaci pudy a pudniho prachu détmi.
Z analyz provadénych v prvni etapé byly zjiStény
zvySené hodnoty arzenu (As), a to zejména na
Karlovarsku (obr. 9.1), coZ je déno jak charak-
terem geologického podlozi, tak zatézi emisemi
z elektraren. NejvySsi primérna koncentrace poly-
cyklickych aromatickych uhlovodikii byla zjis-
téna na Olomoucku, v Olomouci bylo nejvice
Skolek se zvySenymi hodnotami benzo[a]pyrenu
BaP (obr. 9.2).

V roce 2013 byly na hracich plochéch v 7 Skolkach
v Karlovych Varech a v 10 Skolkach v Olomouci
opétné odebrany vzorky povrchové vrstvy pady
na analyzu toxickych latek.

9.1 Metody

Metodika odbéru vzorkd pidy byla stejnd jako
v prvni etapé monitoringu podle Standardnich
operacnich postupil pro odbér, uchovani a transport
pud: hloubka odbéru 10 cm z péti odbérovych
bodl v kazdé casti arealu Skolky, které byly vy-
brany s prihlédnutim k nejcastéjSimu pobytu déti.
Po homogenizaci vzorka z odbérovych boda byla
provedena analyza kompozitnich vzork(l na arzen
a benzola]pyren. Z kazdé Skolky tak vznikl jeden
kompozitni vzorek povrchové vrstvy pady. Vzorky
pudy pro chemickou analyzu byly odebirany v ob-
dobi zari-listopad 2013.

Analyzy na stanoveni obsahu As v pidé probihaly
v laboratofich Statniho zdravotniho ustavu me-
todou ICP-MS. Pro stanoveni arzenu v pidé byl
sledovan izotop 75As a jako interni standard bylo
pouzito Germanium. Pro interni kontrolu kvality
stanoveni arzenu v pudé byl pouzit jako kontrolni
vzorek multi-element standard XVI a referencni
materidl CRM 7001 (Iehka piscita pada s normal-
nimi obsahy analyt) s udanou referenc¢ni hod-

9. HEALTH RISKS OF UPPER
SOIL POLLUTION
IN AGGLOMERATIONS

In 2013 monitoring season, the previous subsystem VIII
(2002-2006) was followed. It focused on monitoring
of selected toxic substances in the upper layer of the
playground soil of 413 kindergartens in 38 towns in
the Czech Republic to assess health risk for children
exposed to toxic substances through unintentionally
ingested soil and dust. Analyses performed in the
first period revealed increased levels of arsenic (As).
The levels were particularly high in the Karlovy Vary
region due to bedrock characteristics and power
plant emissions (see Fig. 9.1). The average con-
centration of polycyclic aromatic hydrocarbons
reached the highest levels in the Olomouc region,
higher levels of benzo[a]pyrene (BaP) were found
in Olomouc kindergartens (see Fig. 9.2).

In 2013, surface soil samples were collected from
7 kindergarten playgrounds in Karlovy Vary and
10 kindergarten playgrounds in Olomouc to perform
analyses of toxic substances.

9.1 Methods

Soil samples were recovered in accordance with the
Standard operating procedures for soil sampling,
sample storage, preservation and handling (the
samples were collected in the same manner used
in the first period of monitoring): sampling depth
10 cm, samples collected from five sites of the
kindergarten busy places — areas designated for
playing, etc. Soil sample homogenization was
performed and then composite soil samples were
analysed for arsenic and benzo[a]pyrene. One
composite surface soil sample was made from each
kindergarten. Soil samples for chemical analysis
were collected from September—November 2013.

The National Institute of Public Health labora-
tories performed soil analyses of arsenic. Soil
samples were tested for the presence of arsenic by
ICP-MS method. Isotope 75As and Germanium
as internal standard were used for determination of
arsenic in soil. Multi-Element Standard XVI and
reference material CRM 7001 (light sandy soil
with normal analyte levels) were used to perform
internal quality control of testing. The arsenic
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notou. Mez detekce byla 0,07 ug/g, mez stanovi-
telnosti 0,23 ug/g.

Stanoveni benzo[a]pyrenu probihalo ve Zdravot-
nim dstavu se sidlem v Usti nad Labem metodou
HPLC-FLD, jde o metodu stanoveni polyaroma-
tickych uhlovodikil pro pevné vzorky kapalino-
vou chromatografii.

9.2 Vysledky

V MS v Karlovych Varech byl v roce 2013 s vy-
jimkou jediné zjiStén pokles koncentraci celko-
vého arzenu ve srovnani s rokem 2006 (obr. 9.3).
V Sesti Skolkach se obsah arzenu pohybuje zhruba
od 30 do 50 mg/kg. Platné limitni hodnoty pro
obsah As v povrchové vrstvé pidy z hlediska zdra-
votnich rizik v soucasné dobé neexistuji. Podle
Metodického pokynu MZP (Vé&stnik MZP 3/1996)
jsou hrani¢ni koncentrace znecisténi zemin a pod-
zemni vody pro As v zeminé v ukazateli A (odpo-
vidaji priblizn€ prirozenym obsahiim sledovanych
latek v prirodé): 30,0 mg/kg, a v ukazateli C —
podle jednotlivych typt planovaného uZziti izemi
(zohlednény fyzikalné-chemické, toxikologické,
ekotoxikologické a dalsi vlastnosti): 70 mg/kg
pro rezidenéni vyuZiti, 100 mg/kg pro rekreacni
vyuZziti a 55 mg/kg pro vSestranné vyuziti. AvSak
vzhledem k tomu, Ze G¢innost tohoto metodického
pokynu vyprsela v roce 2012, je jeho vyznam
omezen a kritéria jsou pouZitelnd pouze jako sig-
nalni, porovnavaci hodnoty. Zji§téné koncentrace
celkového arzenu v piidé MS v Karlovych Varech
se tak pohybuji mezi hrani¢nimi hodnotami pro
pfirozené pozadi a pro vSestranné vyuZiti izemi.
Mateiské Skole, ve které koncentrace ve sledo-
vaném obdobi sice poklesly, avSak presto dosa-
huji ¢tyfnasobku hrani¢nich hodnot pro vSestranné
vyuZziti uzemi, byla doporucena ndpravna opa-
tfeni. Pro dplnost uvadime, Ze limitni hodnota pro
piskovisté détskych hrist, kde je pravdépodobny
uzky kontakt déti s materidlem vcetné nezadmeérné
konzumace, je podle Vyhlasky ¢. 238/2011 Sb.
10 mg/kg. Odhad zdravotniho rizika nezamérné
konzumace pudy a pidniho prachu bude mozno
zpracovat po provedeni speciace arzenu a jeho
biodostupnosti.

Také v Olomouci doslo s vyjimkou jediné Skolky
v roce 2013 ve srovnani s lety 2000/2001 k poklesu
koncentrace benzo[a|pyrenu v povrchové vrstvé

detection limit was 0.07 ug/g, the limit of determi-
nation 0.23 ug/g.

The Health Institute laboratory in Usti nad Labem
performed analyses to determine benzo[a|pyrene
by HPLC-FLD method — the method determining
polycyclic aromatic hydrocarbons in solid samples
by liquid chromatography.

9.2 Results

In comparison with the concentrations of total
arsenic determined in 2006, concentrations in
kindergartens in Karlovy Vary (except for one)
decreased (see Fig. 9.3). Concentrations of arsenic
in six kindergartens ranged from 30-50 mg/kg.
Levels of arsenic in surface soils posing a health
risk have not been established. The Methodological
Instructions of the Ministry of the Environment
(Bulletin of MoE 3/1996) on arsenic concentra-
tions in groundwater and soil set limits A to C, A
(naturally occurring arsenic): 30.0 mg/kg, and
C - according to particular area (considering
physical, chemical, toxicological, ecotoxicological,
and other properties of As): 70 mg/kg for resi-
dential areas, 100 mg/kg for recreation areas and
55 mg/kg for the general use area. The limits were
in effect till 2012 and should only be used as
indicative values. Concentrations of total arsenic
Sound in soil collected from kindergartens in Karlovy
Vary range from limits for naturally occurring
arsenic to limits set for the general use area. In one
kindergarten the concentration limit for the general
use area was exceeded four times (although con-
centrations decreased during the monitoring period),
therefore, corrective measures were recommended.
The current arsenic limit for playground sandpits
(children are exposed through skin contact or
unintentionally ingested sand) is 10 mg/kg (Regula-
tion No. 238/2011 Coll.). Estimation of health risks
of unintentional soil and dust ingestion by children
will be performed after finishing the speciation
of arsenic and its bioavailability.

In comparison with the high levels of benzo[a]pyrene
(BaP) monitored during the 2000/2001 season,
in 2013, concentrations of BaP in surface soil of
kindergarten playgrounds in Olomouc decreased
except for one (see Fig. 9.4). Concentrations of BaP
in monitored kindergartens did not exceed 2 mg/kg.
Levels of BaP in surface soils posing a health risk
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ptdy hracich ploch sledovanych MS, coZ je diile-
7ité zejména ve Skolkach s piivodné vysokym obsa-
hem BaP (obr. 9.4). Obsah BaP se ve sledovanych
Skolkach pohybuje zhruba do 2 mg/kg. Platné li-
mitni hodnoty pro obsah BaP v povrchové vrstvé
pudy z hlediska zdravotnich rizik v souc¢asné dobé
neexistuji. Podle Metodického pokynu MZP (Vé&st-
nik MZP 3/1996) jsou hrani¢ni koncentrace zne-
¢isténi zemin a podzemni vody pro BaP v zeming
v ukazateli A (odpovidaji pfiblizné prirozenym
obsahiim sledovanych latek v pfirodé) 0,1 mg/kg,
a v ukazateli C — podle jednotlivych typt planova-
ného uZiti tzemi (zohlednény fyzikalné-chemické,
toxikologické, ekotoxikologické a dalsi vlastnosti)
2 mg/kg pro reziden¢ni vyuZiti, 4 mg/kg pro re-
kreacni vyuziti; kritérium pro vSestranné vyuziti
uzemi 40 mg/kg plati pro smés PAU. Podobné
jako v pfipadé arzenu lze tyto hodnoty pouZzit
pouze jako orientacni. Zjisténé koncentrace BaP
v pidé¢ MS v Olomouci odpovidaji hrani¢nim
hodnotam pro rezidencni vyuZiti izemi podle jiZ
neplatného metodického pokynu MZP. Pro tpl-
nost uvadime, Ze limitni hodnota pro piskovisté
détskych hrist, kde je pravdépodobny tzky kontakt
déti s materidlem véetné nezamérné konzumace,
je podle Vyhlasky ¢. 238/2011 Sb. 0,1 mg/kg.

Diivody pozorovaného snizeni obsahu jak arzenu
v povrchové vrstvé piidy MS v Karlovych Varech,
tak benzo[a]pyrenu v Olomouci nebylo mozZno
presné urcit.

have not been established. The Methodological
Instructions of the Ministry of the Environment
(Bulletin of MoE 3/1996) on benzo[a]pyrene con-
centrations in groundwater and soil set limits A
to C, A (naturally occurring BaP): 0.1 mg/kg, and
C - according to particular area (considering
physical, chemical, toxicological, ecotoxicological,
and other properties of compounds): 2 mg/kg for
residential areas, 4 mg/kg for recreation areas;
and 40 mg/kg of polycyclic aromatic hydrocarbon
(PAH) mixtures for the general use area. BaP con-
centrations in soil of kindergartens in Olomouc
reached the limits for residential areas. The limits
were in effect till 2012 and should only be used as
indicative values. The current BaP limit for play-
ground sandpits (children are exposed through skin
contact or unintentional ingestion) is 0.1 mg/kg
(Regulation No. 238/2011 Coll.).

The reasons for the observed reduction of both
arsenic in surface soil layer of kindergartens
in Karlovy Vary and benzo[a]pyrene in Olomouc
could not be accurately identified.

SZU Praha, Ustiedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System

111



Souhrnna zprava za rok 2013

Summary Report, 2013

f

Obr. 9.1 Stfedni hodnoty obsahu arzenu v povrchové vrstvé puady matefskych $kol

(median), 2000-2006

Fig. 9.1 Median arsenic values in the upper soil layer in kindergartens, 2000—2006
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Obr. 9.2 Stfedni hodnoty obsahu benzo[a]pyrenu v povrchové vrstvé pudy
matefskych Skol (median), 2000-2006

Fig. 9.2 Median benzo[a]pyrene values in the upper soil layer in kindergartens,
2000-2006
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Obr. 9.3 Obsah celkového arzenu v povrchové vrstvé pudy materskych skol 2006 a 2013,
Karlovy Vary
Fig. 9.3 Total arsenic levels in upper soil layer of kindergartens 2006 and 2013,
Karlovy Vary
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Obr. 9.4 Obsah benzo[a]pyrenu v povrchové vrstvé pudy mateiskych skol
2000/2001 a 2013, Olomouc
Fig. 9.4 Benzo[a]pyrene levels in upper soil layer of kindergartens
2000/2001 and 2013, Olomouc
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10. ZAVERY

Vysledky Systému monitorovani za rok 2013 pfi-
nesly dalsi ddaje do ¢asovych tad, ze kterych je
mozné usuzovat na trendy ve velikosti a zdravotni
zavaznosti privodu cizorodych latek ze slozek zi-
votniho prostiedi v CR a zdravotniho stavu popu-
la¢nich skupin. Kromé toho pfinesl dal$i infor-
mace o expozici Skodlivinam, o jejichZ piivodu
a ucincich pro ¢loveéka neni dosud mnoho znamo.

Setrvalé zdravotni riziko kardiovaskularnich, re-
spira¢nich a nddorovych onemocnéni predstavuji
jemné aerosolové Castice s navazanymi polycyklic-
kymi aromatickymi uhlovodiky v ovzdusi sidel.
Roc¢ni koncentrace na naprosté vétSin€ (velikostni
frakce PM|), respektive na vSech (velikostni frakce
PM; 5) méstskych méficich stanicich pfekrocila
hodnotu doporucenou Svétovou zdravotnickou
organizaci jako mezni z hlediska zdravotnich do-
padi. V béZzném méstském prostiedi nevykazuji
primérné ro¢ni koncentrace aerosolovych ¢astic
béhem poslednich deseti let narst ani pokles.
Na méstskych stanicich Moravskoslezského kraje
je zjistovana vyssi koncentracni hladina téchto
Skodlivin neZ v jinych krajich na stanicich stej-
ného charakteru zatéze z hlediska zdroji. Podil
pred¢asné zemfelych obyvatel CR v disledku ex-
pozice aerosolovym ¢asticim v ovzdusi na celko-
vém poctu zemielych osob je odhadovan na 5-7 %.

Velk4 vétsina obyvatel CR, zhruba 83 % (8,1 mil.)
téch, ktefi jsou napojeni na vefejny vodovod, bylo
v roce 2013 zasobovano pitnou vodou, v niZ ne-
bylo u Zadného ze zdravotné vyznamnych uka-
zatell kvality podle platné vyhlasky MZ zjisténo
prekroceni limitni hodnoty. Z hlediska zdravot-
niho rizika jsou ze sledovanych ukazateli kva-
lity pitné vody povazovany za nejproblematicté;si
dusi¢nany a chloroform. Nicméné pouze zhruba
88 tisic obyvatel CR zdsobovanych vefejnym
vodovodem pfijme denné vodou vice dusi¢nant,
nez je 20 % celkového pfijatelného piivodu, coZ
je hodnota odpovidajici piispévku z pitné vody
s obsahem dusi¢nant na Urovni limitni koncentrace
50 mg/l (oboji pfi uvazované spotfebé 1 1/den).
Primérny piivod chloroformu z pitné vody cini
kolem jednoho procenta denniho tolerovatelného
ptivodu. Pouze pro 9 tisic obyvatel dosahla ¢i pre-
vySila stfedni rocni koncentrace chloroformu v do-
davané pitné vodé limitni hodnotu.

10. CONCLUSIONS

The results of the Monitoring System for the year 2013
brought further data in time series, from which it is
possible to derive trends in the size and severity
of the environmental contaminant exposure in the
Czech Republic and in the health status of popula-
tion groups. Moreover, it provided more information
about exposure of the Czech population to harmful
substances whose intake and human health effect
is not much known.

Permanent health risk of cardiovascular, respiratory
and neoplastic diseases pose fine aerosol particles
with bounded polycyclic aromatic hydrocarbons
in the air of the municipalities. The annual con-
centration for the vast majority (PM g fraction) or
at all (size fraction PM5 s) urban monitoring stations
exceeded the value recommended by the World
Health Organization as the limit in terms of health
effects. In common urban environment the average
annual concentration of aerosol particles shows
neither the increase nor decrease over the last
ten years. At the urban stations in the Moravian-
Silesian region are detected higher concentration
levels of these pollutants than in other regions at
the stations of the same type of load in terms
of pollution sources. In the CR, the proportion of
premature deaths from exposure to the aerosol
particles in the atmosphere in the total number
of deaths is estimated at 5—7%.

The vast majority of the Czech population, about
83% (8.1 mil.) of those connected to the public
water supply, was in 2013 supplied by drinking
water, in which the limit values of the health
relevant quality indicators were not exceed in
any case according to valid regulations set by
the Ministry of Health. Considering the health
risks the most problematic indicators of drinking
water quality are nitrates and chloroform. How-
ever, only about 88,000 of the Czech population
supplied by public water supply ingest daily
through drinking water more than 20% of the total
tolerable nitrate intake; this value corresponds to
the contribution from drinking water containing
nitrate at the limit concentration of 50 mg/L (both,
assuming water consumption of 1 L/day). The
mean intake of chloroform in drinking water is
around one percent of the tolerable intake. Only
for 9,000 of the population the annual mean con-
centration of chloroform has reached or exceeded
the limit value.
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V oblasti ptsobeni hluku na lidské zdravi bylo
zkoumano subjektivni vnimani dlouhodobych zmén
objektivné zjisténé hlucnosti v okoli bydlisté. Hod-
noceni odpovédi respondentd na piimou otazku,
zda se zménila hlu¢nost v jejich bydlisti potvrdilo,
Ze pfimé vnimani zmén hlucnosti je ovliviiovano
fadou dalSich modifikujicich faktord, kterymi
mohou byt osobni postoje vici zdrojim hluku,
socidlni status, délka pobytu v bydlisti, hlu¢nost
v zaméstnani, ddvéra v mistni spravu apod. Daleko
Iépe s objektivné zjiSténymi zménami hlu¢nosti
korespondovalo porovnani tzv. ukazateli odezvy
zjiStovanych pred a po zméné hlu€nosti lokality,
jako obtéZovani dennim hlukem a ruseni spanku
no¢nim hlukem, byt i toto hodnoceni je samo-
zfejmé do urcité miry ovlivnéno tzv. non-akustic-
kymi faktory.

Podle systematicky provadéného monitoringu die-
tarni expozice z celého spotifebniho kose potravin
neprekracuje chronicka expozice chemickym lat-
kam z konzumace potravin pro pramérnou osobu
expozicni limity a lze ji hodnotit jako pomérné
pfiznivou (z hlediska nekarcinogennich tcinki).
Z hodnoceni dietarni expozice vyplyvd moZny nad-
mérny privod olova, manganu, kadmia a hliniku
u déti. Vzhledem ke zptisnénému hodnoceni toxi-
city olova nelze u déti vyloucit neurotoxické pi-
sobeni; pocet déti (ve v€ku 4-6 let) s rizikem nad-
mérné expozice a nasledného zdravotniho ucinku
je odhadovan na 5-10 %. Podobné je ¢ast malych
déti v riziku vysokého privodu manganu; jejich
podil je odhadovan na 17 %. Zdrojem manganu
jsou zde zejména ceredlie. Pro celou ¢eskou popu-
laci pak z monitoringu vyplyva nadmérny privod
nasycenych mastnych kyselin a sodiku, a naopak
nedostatecny privod mikroelementt.

V ramci biologického monitoringu byla provedena
prvni sonda do zatéZze obyvatel hormondlnimi
modulétory (endocrine disruptors), které Svétova
zdravotnicka organizace oznacuje za jeden z nej-
zavaznéjSich soucasnych problémi evropského
vefejného zdravi. Obsah zpomalovaci hofeni a
perfluorovanych latek v archivovaném materském
mléku Ceskych Zen a obsah bisfenolu A a meta-
bolitd ftalati v moc¢i mladych dospélych v ramci
této prvni studie se pohyboval v rozmezi hodnot
zjisténych v jinych evropskych zemich a nedosahl
mezi signalizujicich (podle soucasného stupné
poznani a pro jednotlivé latky) ohrozeni zdravi.

As regards the effects of noise on human health
subjective perception of long-term changes in
objectively measured noise in the area of resi-
dence was examined. The respondents’ answers
to a direct question whether the noise changed
in their neighbourhood confirmed that the direct
perception of changes in noise is influenced by
a number of other modifying factors, which may
be personal attitudes towards sources of noise,
social status, length of living at place, noise at
work, trust in local government, etc. Far better to
objectively detected noise level changes corres-
ponded comparison of response indicators surveyed
before and after the noise changes in the locality,
such as the daily noise annoyance and night
sleep disturbance, even this assessment is of course
influenced to some extent by the so-called non-
acoustic factors, as well.

According to systematic monitoring the dietary
exposure from the whole consumption food basket
the chronic exposure to chemicals from food does
not exceed exposure limits for the average person,
and it can be evaluated as relatively favourable
(in terms of non-carcinogenic effects). The assess-
ment of dietary exposure indicates possible excessive
intake of lead, manganese, cadmium and aluminium
in children. Due to stricter evaluation of the toxicity
of lead there cannot be excluded neurotoxic effects
in children; number of children (aged 4—6 years)
in risk of excessive exposure and subsequent health
effects is estimated at 5—10%. Similarly, the part of
young children is at risk of high intake of manganese;
their share is estimated at 17%. The source of
manganese are especially cereals. For the whole
Czech population, the monitoring shows excessive
intake of saturated fatty acids and sodium, and not
adequate supply with microelements.

In human biomonitoring the first probe into the
population burden by endocrine disruptors was
performed, which the World Health Organization
accounts for one of the most serious current public
health threats in Europe. The levels of the moni-
tored flame retardants and perfluorinated com-
pounds in archived breast milk of the Czech women,
and of bisphenol A and phthalate metabolites in
the urine of young adults in this first study were
found within the range of values observed in other
European countries and did not reach the limits
signalizing (according to the current level of know-
ledge and for individual substances) health risk.
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Vysledky studie zdravotniho stavu HELEN uka-
zaly, Ze Zivotni styl lidi s kardiovaskuldrnim one-
mocnénim (KVO) ¢i s prokdzanymi rizikovymi
faktory téchto onemocnéni u nas neni uspokojivy.
Aktivni kuféctvi je srovnatelné s osobami zdravymi
a pouze malé ¢ast téchto osob se zdravé stravuje a
je dostate¢né pohybové aktivni. PrestoZe nejucin-
néjSim opatienim Zivotniho stylu v prevenci KVO
je zanechani koufeni a u jiZ rozvinuté ischemické
choroby srde¢ni znamend vyznamné sniZeni rizika
umrti, tfetina muzl a témér Ctvrtina Zen s diagnod-
zou KVO stile koufi. Zeny nemocné KVO méné
Casto dodrzovaly zasady zdravé vyZivy, neZ Zeny
zdravé. PrestoZe je prokédzano, Ze pravidelna
aerobni fyzicka aktivita snizuje riziko koronarni
ptihody u zdravych jedinct, u osob s rizikovymi
faktory KVO i u kardiologickych pacientli, mezi
respondenty s KVO byl vyrazné vyssi podil vibec
nesportujicich a osob s nedostate¢nou fyzickou
aktivitou, predevS§im muzi.

Podle ¢ty etap sledovani prevalence alergickych
onemocnéni u déti béhem 16ti letého obdobi
1996-2012 doslo po letech rlstu poctu déti s alergii
ke stabilizaci. Podil alergikt v détské populaci se
mezi poslednimi dvéma etapami Setfeni zastavil
na zhruba 30 %, zejména diky ustileni vyskytu
pylové rymy a atopického ekzému. Pokracuje vSak
rist poctu déti nemocnych astmatem, prestoZe
vyskyt piskotii (obtiZe, které mohou signalizovat
astma) se dlouhodobé vyznamné nezménil. Tento
fakt l1ze vysvétlit zvySenou diagnostickou akti-
vitou 1ékari. Podobné zmény trendu ve vyskytu
alergii jako u nas byly od 90. let pozorovany
i v evropskych zemich s pivodné nejvysSim vysky-
tem alergii. Trendy v prevalenci alergii mohou
odraZet zmény v epidemiologické situaci v di-
sledku zmén senzitivity populace, mohou se po-
dilet i zmény v povédomi a vnimani alergickych
onemocnéni a diagnostickych praktik béhem casu.
Podle nékterych odbornikd je mozné, Ze podil
populace, kterd méla potencidl onemocnét nebo
byt senzibilizovana, byl naplnén.

Aby bylo mozno uplatiiovat strategii sniZovani
zdravotni zatéZe ze zneciSténého Zivotniho pro-
stfedi tam, kde je to nejvice potieba, je nutné nadale
systematicky sledovat Groven kontaminace Zivot-
niho prostfedi a hodnotit vyplyvajici zdravotni ri-
zika a zdravotni dopady. Monitorovani Zivotniho
prostiedi a zdravi tak mdZe napomoci zajiSténi
podminek trvale udrzitelného Zivota.

The results of the population health status survey
HELEN showed that the lifestyle of people with
cardiovascular disease (CVD) or with known risk
factors for these diseases in CR is not satisfactory.
Active smoking is comparable with healthy indivi-
duals, and only a small proportion of these people eat
healthy and are physically active enough. Although
the most effective way of lifestyle in preventing
cardiovascular disease is smoking cessation, and
having developed ischemic heart disease it is
a significant reduction in the risk of death, a third
of men and nearly a quarter of women diagnosed
with CVD still smokes. Women with CVD less
often adhere to a healthy diet than healthy women.
Although there is evidence that regular aerobic
physical activity reduces the risk of coronary events
in healthy individuals, in persons with risk factors
for CVD even in cardiac patients, among respon-
dents with CVD was significantly higher share
of no sporting at all and those with insufficient
physical activity, especially men.

The prevalence of allergic diseases in children
during the 16 year period from 1996 to 2012 has
increased. Nevertheless, the share of allergic children
between the last two stages of the survey stopped
at around 30%, mainly due to stabilization of the
prevalence of pollen rhinitis and atopic eczema.
However, the increase of the number of asthmatic
child patients continued, although the prevalence of
wheezing (symptoms which may indicate asthma) did
not change significantly. This fact can be explained
by the increased diagnostic activity of physicians.
Since the 90s similar trend changes in the allergy
prevalence have been also observed in European
countries with originally the highest prevalence
rates. Trends in the prevalence of allergies may
reflect changes in the epidemiological situation
due to changes in the sensitivity of the population;
changes in awareness and perception of allergic
disease and diagnostic practices over time can
contribute. According to some experts, it is possible
that the proportion of the population that had
the potential to fall ill or be sensitized was filled.

To apply the strategy of reducing the health effects
of environmental pollution where most needed,
a systematic monitoring of the environmental pollu-
tants have to be performed together with the moni-
toring of their health effects, and supplemented
with the assessment of probable health risks. Such
a monitoring of the environment and health might
advance the life sustainability.
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