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Introduction

1. UvVOoD

Systém monitorovani zdravotniho stavu obyvatel-
stva Ceské republiky ve vztahu k Zivotnimu pro-
stfedi (dale Systém monitorovani) predstavuje
uceleny systém sbéru udajii o stavu slozek Zivot-
niho prostfedi a hodnoceni jejich moZného vlivu
na zdravotni stav ¢eské populace. Jde o otevieny
systém, ktery se pribézné vyviji jak z hlediska
spektra sledovanych chemickych latek a fak-
tord, tak i zplisobu zpracovani vysledkl a jejich
prezentace.

Cilem Systému monitorovani je vytvorit kvalitni
informace pro rozhodovéni statni spravy a samo-
spravy v oblasti politiky vefejného zdravi, v ramci
fizeni a kontroly zdravotnich rizik. Vystupy slouZzi
také jako podklad k legislativnim opatienim, pro
stanovovani a dcelnou korekci limitd znecistuji-
cich latek, jakoZ i pro informovani odborné i Sirsi
vefejnosti. Hlavnim zamérem systému je sledo-
vat a hodnotit ¢asové fady vybranych ukazatell
kvality slozek Zivotniho prostfedi a zdravotniho
stavu populace, hodnotit velikost expozice oby-
vatel Skodlivindm z prostfedi a odhadovat vyply-
vajici zdravotni dopady a rizika. Vysledky pted-
stavuji svou komplexnosti informacni zdroj také
pro ostatni zemé o zdravotnich rizicich ze zne-
¢isténi zZivotniho prostiedi a o zdravotnim stavu
obyvatel Ceské republiky.

Systém monitorovani je realizovdn na zdkladé
Usneseni vlady Ceské republiky ¢. 369/1991 Sb.,
je obsazen v zdkoné o ochrané verejného 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. Jeho vystupy jsou
dalezitym podkladem pro kontrolu plnéni dlouho-
dobého programu zlepSovani zdravotniho stavu
obyvatelstva Ceské republiky ,,Zdravi pro viechny
v 21. stoleti“, schvdleného Usnesenim vlady CR
¢. 1046/2002. Jsou také vyuzivany pii hodnoceni
vlivil posuzovanych cinnosti, staveb a projektt
na zdravi v rdmci procesu hodnoceni dopadid na
zdravi (HIA). Vysledky systému pfedstavuji dtle-
Zitou cast podkladd pro informacni systém zdravi
a Zivotniho prosttedi v Evropé, zavadény v evrop-
skych zemich podle zavéri 4. ministerské kon-
ference zdravi a Zivotniho prostfedi v Budapesti
z roku 2004.

1. INTRODUCTION

The Environmental Health Monitoring System
(hereafter Monitoring System) is a comprehensive
system of collection, processing and evaluation
of data on environmental pollution and effects on
population health in the Czech Republic. It is
an open system which has been developing con-
tinuously in terms of both the range of factors
and pollutants monitored and methods of data
processing and presentation.

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 data have been
used in the specification of legislative measures
as well as establishment and adjustment of pollu-
tant limits. The major objectives of the Monitoring
System are to study and to assess time series of
the selected environmental quality indicators and
population health indicators, to determine levels
of population exposure to environmental contami-
nants and to estimate subsequent health effects
and risks. These comprehensive data represent
also an information source for other countries
on risks from environmental pollution in the
Czech Republic and a health status of the Czech
population.

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 Resolu-
tion from 1998. The Monitoring System pro-
vides an important background information for
a progress assessment of a long-term program
Health 21 focusing on the improvement of popu-
lation health in the Czech Republic. The data
have also been used in the process of health
impact assessment (HIA) of various activities,
programmes and projects. The Monitoring System
represents a source of basic data for a core set of
indicators established in the frame of the European
Environmental Health Information System. This
system has been implemented in the European
countries following the declaration from the
Fourth Ministerial Conference on Environment
and Health in Budapest 2004.

SZU Praha, Ustiedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System
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Systém monitorovani probihd ve vybranych sid-
lech, kterymi jsou hlavni mésto Praha, krajska
mésta, byvald okresni mésta a dalsi sidla. Ve dvou
subsystémech je monitorovani provadéno naopak
na celostatni drovni (monitorovani kvality vefej-
ného zasobovani pitnou vodou a zdravotnich rizik
pracovnich podminek). Celkovy prehled tcastnic-
kych mést v jednotlivych subsystémech je uveden
vtab. 1.1 anaobr. 1.1.

Struktura pouZivanych databazi a navazujicich
pocitacovych programi zabezpecCuje sbér vy-
sledkd u koncovych uZivateld informacniho sys-
tému, transport ke garantim jednotlivych sub-
systému a jejich zpracovani podle pozadavku
uzivatell Systému monitorovani. U garantll sub-
systémil jsou archivovany vsSechny pavodni vy-
sledky ve specializovanych databazich s moz-
nosti opakovaného zpracovani podle variabil-
nich kritérii.

Zpracovani soubort vysledkl je zalozeno na vy-
poctech parametrickych (napt. aritmeticky pri-
mér) nebo neparametrickych (medidn, ostatni
kvantily) vybérovych charakteristik. Vypocet vy-
bérovych charakteristik je limitovan poctem hod-
not ve zpracovavaném souboru dat. Pfi malém
poctu jsou uvedeny jen piislusné stfedni hodnoty
(pramér ¢i median). U nékterych monitorovanych
kontaminanti jsou fady tdaji o jejich koncentraci
ve sloZce Zivotniho prostiedi ¢i biologickém ma-
teridlu pod mezi stanovitelnosti pouZzitych analy-
tickych metod (tzv. ,,negativni vysledky* ¢i ,.sto-
pova mnoZstvi®). Pokud je zjisténa koncentrace
pod mezi stanovitelnosti, je pro vypocet vybé-
rovych charakteristik soubor takovy tdaj na-
hrazen hodnotou jedné poloviny udané meze
stanovitelnosti (je zaveden predpoklad rovno-
mérného rozdéleni hodnot v oblasti pod mezi sta-
novitelnosti). Tim mohou byt ziskané vysledky
nadhodnoceny, vyjadfuji vSak vyssi miru bezpec-
nosti nez v piipadé, Ze by byly povazovany za
nulové. V nékterych piipadech dochézi k situaci,
kdy v sadé méfenych hodnot je vysoky pocet
vysledkd pod mezi stanovitelnosti. Dalsi zpraco-
vani takovych udaji muizZe byt zatiZzeno chybou.
V pfipadé, Ze pocet méfeni pod mezi stanovitel-
nosti presahuje 50 % z celkového poctu vzorki
v jedné sad€ stanoveni, jsou takové udaje o vy-
skytu analyzovaného kontaminantu popsany vét-
Sinou jen verbalné.

The Monitoring System has been implemented
in the set of selected cities including the capital
city of Prague, regional capitals, former district
cities and other municipalities. Monitoring of
drinking water quality and occupational environ-
ment has been realized at the nationwide level.
The participating cities are shown in Fig. 1.1
and Tab. 1.1.

The structure of the used databases and corres-
ponding software enable the collection of results
from the information system end users (measuring
laboratories), their transport to the heads of the
individual subsystems, and independent processing
according to the requirements of the Monitoring
System users. The heads archive all original data
in databases for possible reprocessing according
to other criteria, if needed.

The quantitative data processing is based on the
calculation of the parametric sample characte-
ristics (e.g. arithmetic mean) or the nonparametric
ones (median, other percentiles). The calculation
of individual statistical characteristics is limited
by the number of values in the sample set. For
small numbers, only their mean values (mean or
median) are presented. Some data on a contami-
nant concentration in an environmental medium
or biological material may fall below the quan-
tification limit of the analytical methods used
(so called “negative results” or “trace amounts” ).
If the concentration measured is below this limit,
a value equalling one-half of the indicated quan-
tification limit is used for the calculation of
sample characteristics (based on the assumption
of an even distribution of the values below the
quantification limit). This may lead to overesti-
mated results; nevertheless, such an approach
is safer than considering the values to be zero.
Frequently, a greater number of the results can
fall below the detection limit and their processing
may be subject to error. If the number of the
measurement results below the quantification limit
exceeds 50 % in the defined data set, the data
on the given contaminant are usually described
only verbally.

For evaluation of the results, several types of
concentration and exposure standards have been
applied. The obligatory limits are given in national
standards and regulations. The guide values are

6
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Pfi hodnoceni vysledkil v jednotlivych subsysté-
mech je pouzivano nékolik typl limitd. Jednak
jsou to limity dané narodnimi predpisy, a déle
veli¢iny vétSinou prebirané z nadnarodnich insti-
tuci, napt. Svétové zdravotnické organizace (WHO)
nebo agentury U.S. EPA, které nemaji v CR nor-
mativni platnost. Jedna se zejména o expozi¢ni
limity typu pfijatelny/tolerovatelny denni/tydenni
piivod pti hodnoceni expozice $kodlivindim nebo
doporuceny piivod benefitnich latek, eventuelné
tolerovatelné interni davky pfi hodnoceni obsahu
toxickych latek v biologickém materialu.

Zabezpeceni a fizeni jakosti (QA/QC) prace ana-
lytickych laboratofi, které jsou ucastniky Systému
monitorovani, je soucasti programid price sa-
motnych laboratofi za podpory organizaci, kte-
rym pfislusi. Jedna se o laboratofe zdravotnich
ustavil, o laboratore jinych instituci ¢i soukromé.
Hlavnimi ¢astmi systému zabezpeceni jakosti
analyz u laboratofi v Systému monitorovani zi-
stavaji prvky procesu akreditace. VétSina spolu-
pracujicich laboratoifi ma akreditované metody
podle CSN EN ISO/ICE 17025.

Systém monitorovani zahrnuje osm subsystému:

 zdravotni dasledky a rizika zneciSténi ovzdusi
(subsystém I),

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

e zdravotni dusledky a rusivé ucinky hluku (sub-
systém I1I),

e zdravotni disledky zatéZe lidského organismu
cizorodymi latkami z potravinovych fetézcil,
dietarni expozice (subsystém IV),

e zdravotni disledky expozice lidského organismu
toxickym latkdm ze zevniho prostiedi, biolo-
gicky monitoring (subsystém V),

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

e zdravotni rizika pracovnich podminek a jejich
dasledky (subsystém VII)

 zdravotni rizika kontaminace pidy méstskych
aglomeraci (subsystém VIII).

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

mostly taken from supranational institutions
(e.g. WHO or U.S. EPA) which are usually not
obligatory in the Czech Republic. It regards
namely the exposure limits such as the accep-
table/tolerable daily/weekly intake of contami-
nants or recommended intake of benefit elements,
or tolerable internal doses in case of toxicant
levels in biological material.

Quality assurance and control (QA/QC) in the
analytical laboratories participating in the Moni-
toring System have been included in the activi-
ties 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 accredita-
tion procedure steps. Most of collaborating Public
Health Service laboratories use accredited methods
according to CSN EN ISO/ICE 17025.

The Monitoring System involves eight subsystems
as follows:

e Health effects and risks due to air pollution
(Subsystem I);

e Health risks and drinking water quality (Sub-
system 11);

* Health effects and annoyance of noise (Sub-
system III);

* Health effects and risks of human dietary
exposure to contaminants from food chains
(Subsystem 1IV);

* Human biomonitoring (Subsystem V),

* Health status and health statistics (Subsystem VI);

* Occupational hazards and their health effects
(Subsystem VII);

* Health risks from urban soil pollution (Sub-
system VIII).

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 web-
sites 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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Tab. 1.1 Ucastnici Systému monitorovani zdravotniho stavu obyvatelstva CR ve vztahu k Zivotnimu

prostiredi
Tab. 1.1 Cities and towns participating in the Environmental Health Monitoring System
ZéKiaoni itastnici/Basio set | ororo T SUPYSIEM. | Kedmésta | Podet obyvatel
BeneSov X X X BN 16 375
Brno X X X BM 368 533
Ceské Budéjovice X X X X CcB 95 071
Décin X X DC 52 509
Havli¢kiv Brod X X X HB 24 506
Hodonin X X HO 25 897
Hradec Kralové X X X X X HK 94 252
Jablonec nad Nisou X X X X JN 45 051
Jihlava X X Jl 50 795
Jindfichtv Hradec JH 22 300
Karvina X X Kl 62 881
Kladno X X X KD 69 675
Klatovy X X X KT 22 890
Kolin X KO 30 736
Kroméfiz X X KM 29 036
Liberec X X LI 99 721
Mélnik X X ME 19 012
Most X X MO 67 543
Olomouc X X X oC 100 373
Ostrava X X X X ov 308 374
Plzen X X X PM 165 238
Praha X X X X AB 1212 097
Pribram X X PB 34 591
Sokolov X X SO 24 488
Svitavy X X SY 17 201
Sumperk X X X su 27 946
Usti nad Labem X X X X X uL 94 960
Usti nad Orlici X X X uo 14 707
Znojmo X X ZN 34 735
Zdar nad Sazavou X X X ZR 23717
Dalsi ucastnici / Other participants
Frydek-Mistek X FM 59 233
Karlovy Vary X KV 51 202
Litoméfice X LT 23768
Litvinov X LV 27 118
Lovosice X LO 9 029
Mezibofri X Mz 4984
Tanvald X TN 6 956
Teplice X TP 51 461
Uherské Hradisté X UH 25 865
Pozadové stanice / Rural background
KoSetice P1
Bily Kfiz P2

Poznamky / Notes:

Subsystémy Il a VII probihaji celostatné / Monitoring at the national level — subsystems Il, VIl

Jednotlivé prazské obvody jsou znaceny kédem A1-A10 / Codes A1-A10 are used for Prague districts

Poget obyvatel je aktualizovan k 1. 1. 2008 (Cesky statisticky Gfad, www.czso0.cz)

Number of population is updated on the date January 1, 2008 (Czech Statistical Office, www.czso.cz)

SZU Praha, Ustfedi 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 vnitfniho ovzdusi. Informace o zdravot-
nim stavu obyvatelstva pochazeji od praktickych
Iékart pro dospélé a praktickych 1ékaiti pro déti
a dorost v ambulantnich zdravotnickych zatize-
nich. V roce 2008 tento projekt z organizacnich
divodl vyrazné omezen. Z pivodnich 25 mést
(73 détskych a 38 praktickych 1ékai) bylo do
sbéru dat zapojeno pouze 19 détskych a 8 prak-
tickych lékati ve 4 méstech, kteti méli ve své péci
celkem 33 838 pacientli. Vysledky méfeni kon-
centraci znecistujicich latek ve venkovnim ovzdusi
jsou ziskavany ze sit€ méficich stanic, které provo-
zuji zdravotni tstavy v monitorovanych méstech
a z vybranych méficich stanic spravovanych Ces-
kym hydrometeorologickym tstavem (CHMU),
jejichZ umisténi vyhovuje pozadavkim Systému
monitorovani. V roce 2008 byla zpracovana data
z 39 sidel a z celkem 81 méficich stanic. Do vyhod-
noceni byly pro srovnani zahrnuty i tidaje o urovni
venkovského pozadi ziskané v ramci prislusnych
méficich programil na dvou stanicich EMEP pro-
vozovanych CHMU (Co-operative programme for
the monitoring and evaluation of the long range
transmission of air pollutants in Europe) v Kose-
ticich a na Bilém K{izi, a z dopravnich ,,hot spots*
v Praze (ulice Legerova na Praze 2, Svornosti na
Praze 5 a Sokolovské na Praze 8). Sledovani kva-
lity vnitfniho ovzdusi v zédkladnich Skolach bylo
realizovano ve spolupréci se zdravotnimi dstavy.

2.1 Incidence oSetfenych akutnich
respiracnich onemocnéni

Akutni respira¢ni onemocnéni (ARO) se podileji
vyznamnou mérou na celkové nemocnosti popu-
lace a jsou i nejCastéjsi skupinou onemocnéni
détského véku. Incidence ARO proto ma dilezi-
tou roli v popisu zdravotniho stavu obyvatelstva.
Respiracni nemocnost je primarné ovlivnéna epi-
demiologickou situaci v populaci a individualnimi
faktory, jako modifikujici vliv se mizZe uplatnit
uroveni znecisténi ovzdusi a meteorologické pod-
minky. Pri interpretaci ziskanych vysledku je také
nutno vzdy vzit v dvahu, Ze se jednd o oSetfenou

2. AIRBORNE POLLUTION AND
ASSOCIATED HEALTH RISKS

Subsystem [ comprises monitoring of selected
population health markers and of indoor and
outdoor air quality. Population health data are
sourced from general practitioners for adults and
children in out-patient health facilities. In 2008,
this project faced major limitations for organiza-
tional reasons. Of the original 25 cities (73 paedia-
tricians and 38 GPs), only 19 paediatricians and
8 GPs from 4 cities (covering a total of 33,838
patients) remained as data sources. Concentra-
tions of airborne pollutants are recorded by a net-
work of measuring stations operated by health
institutes in the monitored cities and by suitably
situated measuring stations supervised by the
Czech Hydrometeorological Institute (CHMI).
In 2008, data from a total of 39 locations and
81 measuring stations was collated. For compa-
rison, the complete evaluation included data on
rural background levels acquired from measure-
ment programmes at two EMEP stations operated
by CHMI (Co-operative programme for the moni-
toring and evaluation of the long range transmis-
sion of air pollutants in Europe) in KoSetice and
Bily K7iZ, as well as traffic ‘hot spots’ in Prague
(Legerova, Prague 5, Svornosti, Prague 5 and
Sokolovskd, Prague 8). Monitoring of indoor air
quality in primary schools was conducted in colla-
boration with health institutes.

2.1 Incidence of treated acute respiratory
diseases

Acute respiratory diseases (ARD) participate
significantly to the overall morbidity in the popu-
lation and are the most frequent disease group
in childhood. Therefore, ARD incidence plays
an important role in the characterization of popu-
lation health. Respiratory morbidity is primarily
influenced by the epidemiological situation in the
population and by individual factors;, a modi-
fying effect can have ambient air pollution and
meteorological conditions. In the interpretation
of results obtained it is always necessary to take
into account that in question is a treated morbidity
including the patient’s decision and the physician’s
subjective evaluation.
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nemocnost, zahrnujici rozhodnuti pacienta a sub-
jektivitu hodnoceni 1ékare.

Zdrojem informaci jsou zdznamy o prvnim oSe-
tfeni pacienta s akutnim respiratnim onemoc-
nénim u praktického 1ékare. Data jsou v ramci
systému kontinudlniho sbéru, zpracovani a hod-
noceni informaci o vyskytu respiraénich onemoc-
néni ukladidna do systémové databdze. Zakladni
urovenl zpracovani predstavuji absolutni pocty
novych onemocnéni pro vybrané skupiny diagnéz
u sledované populace a incidence téchto onemoc-
néni v jednotlivych vékovych skupindch (pocet
novych onemocnéni na 1 000 osob sledované po-
pulacni skupiny).

Vysledky se pres omezeni rozsahu sledovani od
pfedchozich let vyrazné€ nelisi. Incidence ARO
v monitorovanych 4 méstech v zavislosti na ro¢-
nim obdobi a aktudlni epidemiologické situaci
kolisala od jednotek po stovky pfipadd na 1 000
osob dané vékové skupiny, viz obr. 2.1. Akutni
respiracni onemocnéni zUstavaji nejcastéjsi skupi-
nou onemocnéni détského véku, trend se v obdobi
1995-2008 po pocate¢nim poklesu hodnot inci-
denci jiz viceméné stabilizoval. V roce 2008 doslo
k dal§$imu mirnému poklesu oSetfené respiracni
nemocnosti vzhledem k dlouhodobému priméru.

Z celkového spektra sledovanych ARO byla nej-
pocetnéji zastoupena onemocnéni hornich dycha-
cich cest (77,5 %). Druhou pocetné nejvice za-
stoupenou skupinou diagnéz byly akutni zénéty
pradusek s 10,0 %, na tfetim misté byla chfipka
s 8,8 %. Nasledovala skupina diagndz zanéty stred-
niho ucha, vedlejSich nosnich dutin a bradavko-
vého vybézku (2,1 %), astma (1,1 %) a skupina
diagnéz zanéty plic (0,5 %).

Statisticka analyza vysledki z 25 mést, zaloZena
na regresnich modelech byla provedena jak pro
roky 1995-2007, tak zvlast pro obdobi 2002-2007,
pro vSechny vékové kategorie a vybrané skupiny
diagn6z. V saturovaném modelu vychazejicim
z celkového priméru pies vSechna mésta v obdobi
1995-2007 byla poté data z jednotlivych mést
vazena poctem registrovanych pacientli pro stejné
vékové kategorie a skupiny diagnoz jako v regres-
nich modelech. Z analyzy 13ti leté casové rady je
ziejmé, Ze po dlouhotrvajicim poklesu oSetfené
respira¢ni nemocnosti (v letech 1995-2002, s do-

The information sources are records of the initial
treatment of each patient down with an acute
respiratory affection at the GP. The data are
stored in a systems data base in the framework of
continuous collection, processing and evaluation
of information on the occurrence of respiratory
disease. The basic level of processing is presented
in absolute numbers of new cases in selected
diagnosis 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).

Notwithstanding the limited scope of follow-up,
the results do not differ significantly from those
in preceding years. ARD incidence in the four
monitored cities fluctuated from several units to
hundreds of cases per 1,000 of the population
in the given age groups (see Fig. 2.1) depending
on the season and the then current epidemiolo-
gical situation. Acute respiratory diseases remain
the most frequent group of childhood diseases, the
trend being more or less stable over the period
of 1995-2008 following an initial decrease in
incidence. In 2008 there appeared another mode-
rate decrease in treated respiratory morbidity
in view of the long-term average.

Of the overall spectrum of monitored ARDs the
most frequent were diseases of the upper respi-
ratory tract (77.5 %). Acute bronchitis was the
second most frequent diagnostic group (10.0 %),
the third being influenza (8.8 %). That was
followed by the group of otitis media, sinusitis
and mastoiditis (2.1 %), asthma (1.1 %) and the
pneumonias group (0.5 %).

A statistical analysis of results from 25 cities
based on regression models was carried out for
the years 1995-2007, as well as separately for the
2002-2007 period for all age groups and selected
groups of diagnoses. In the saturated model based
on the overall average covering all the cities in
the period of 1995-2007 there had thereafter
been weighed data from each city by the number
of registered patients for the same age categories
and diagnosis groups as in regression models.
From an analysis of a 13 year series it is appa-
rent that following a long-term decline in treated
respiratory morbidity (in the years 1995-2002,
with a minimum in 2002-2003) across diagnostic
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sazenim minima v letech 2002 az 2003) napfic¢
diagnostickymi i vékovymi skupinami doslo v po-
slednich péti letech (2003—2007) k dosazZeni sta-
cionarity s mirnymi vykyvy. Pokud byl linearni
trend oSetfené respira¢ni nemocnosti v obdobi
1995 az 2007 prokazan, pak byl u vétSiny mést
urcen jako klesajici, a to jak v diagnostické skupiné
onemocnéni dolnich dychacich cest (tedy bron-
chitidy a pneumonie), tak v diagnostické skuping
ARO bez chfipky. Pro obdobi 2003 az 2007 nebylo
mozno ve vét§iné sledovanych mést linearni trend
urcit, pouze v nékterych oblastech byl prokdzan
mirny nardst a jen zcela vyjimecné analyza pro-
kazala pokles nemocnosti. U mladSich vékovych
skupin Ize pozorovat vys$§i nemocnost i vyraz-
né&jsi kolisani jejich hodnot, u dospélych je cel-
kovy vyvoj oSetfené respiraéni nemocnosti jem-
néjsi, a to ve smyslu mirného poklesu nemocnosti.
Neni jasné, které vlivy se na tomto poklesu po-
dileji. Zatimco u déti, zvlasté ve vékovych skupi-
niach 1-5 let a 6-14 let Ize pro jejich citlivost na
vdechované Skodliviny predpokladat vyraznéjsi
vazbu respira¢ni nemocnosti na kvalitu ovzdusi,
u dospélych lze predpokladat vétsi podil jinych,
a to 1 socioekonomickych faktora.

2.2 Znecisténi ovzdusi mést

Ve velkych méstech a v méstskych aglomera-
cich jsou dlouhodobé hlavnimi zdroji zneciSténi
ovzdus$i doprava a procesy s ni spojené (primarni
emise, resuspenze, otéry, koroze atd.) a emise
z malych zdrojii (< 0,2 MW). Jedna se o majoritni
zdroje oxidi dusiku, aerosolovych castic frakci
PM;p a PM; 5, v€etné ultrajemnych Castic (PM;
a submikrometrické ¢astice), chromu a niklu, té-
kavych organickych latek — VOC (zaZehové mo-
tory), polycyklickych aromatickych uhlovodiktl —
PAU (vznétové motory, spalovani fosilnich paliv)
a ve svém souctu velmi vyznamné emise skleniko-
vych plyni oxidu uhelnatého a oxidu uhlic¢itého
(cca 10% a7 10° g COy/1 km/vozidlo). Samostatnou
kapitolu predstavuje okoli velkych primyslovych
zdroji kam patfi napriklad ostravsko-karvinska
aglomerace, a problematika ozonu vznikajiciho
v ovzdusi z emitovanych prekursort (VOC).

Z vétsiny sidel jsou za rok 2008 k dispozici tidaje
o hmotnostnich koncentracich zakladnich mé-
fenych latek (oxid dusicity a aerosolové Eastice

and age groups there has been attained over the
last several years (2003-2007) a stationary state
with minimum fluctuation. As far as the linear
trend in treated respiratory morbidity in 1995
through 2007 has been demonstrated, then in most
cities it has been demonstrated to be declining,
namely in the diagnostic group of lower respi-
ratory tract diseases (bronchitis and pneumonia)
as well as in the diagnostic group of ARD without
influenza. For the period 2003 through 2007 it
has not been possible to define any trend in most
of the cities under follow-up, only in some regions
there has been noted a slight increase and only
exceptionally analysis revealed a decrease in
morbidity. Among younger age groups there can be
observed higher morbidity and a greater fluctua-
tion in its values; in adults the overall develop-
ment of treated respiratory morbidity is milder
namely in a moderate decline in morbidity. It is
not clear what influenced that decline. While in
children, particularly in the age groups of 1-5 years
and 6-14 years, for their greater sensitivity to
inhaled pollutants there can be expected a more
marked connection of respiratory morbidity with
ambient air quality, in adults there can be expected
a greater share of other factors, including socio-
economic ones.

2.2 Urban air pollution

In large cities and urban agglomerations the
major long-term sources of air pollution are traffic
and its associated processes (primary emission,
re-suspension, abrasion, corrosion etc.) and emis-
sion from small sources (< 0.2 MW). These are
major sources of nitrogen oxide, aerosol PM
PM; s, ultra-fine particles (PM ¢ and sub-micro-
metric particles), chrome and nickel, volatile organic
compounds — VOCs (petrol engines), polycyclic aro-
matic hydrocarbons — PAHs (diesel engines, fossil
fuel combustion), and in the sum also sources of the
important greenhouse gases carbon monoxide and
carbon dioxide (approx. 1 0*-10° g COy/l km/vehicle).
An individual parts represent the environs of
large-scale industry, such as the Ostrava-Karvind
agglomeration, as well as ozone from emitted pre-
cursors (VOCs).

For 2008, the majority of localities have yielded
data on gravimetric concentrations of the basic
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frakce PM () a o hmotnostnich koncentracich vy-
branych tézkych kova (arzen, chrém, kadmium,
mangan, nikl a olovo) ve frakci PM;( aerosolo-
vych castic. Podle osazeni méficich stanic byla
tato data variabilné doplnéna méfenim oxidu si-
ficitého, oxidu dusnatého, sumy oxidi dusiku,
ozoénu, oxidu uhelnatého a méfenim suspendo-
vanych Céstic frakce PMy 5. Soucasti zpracovani
jsou vysledky z rutinniho monitoringu polycyklic-
kych aromatickych uhlovodiki a data z vybra-
nych stanic sit¢ AIM provozované CHMU, ze kte-
rych v roce 2008 byla pfevzata data zdkladnich
Skodlivin, PAU a VOC (BTEX).

Imisni charakteristiky byly zpracovany ve dvou
urovnich. Prvni Cést je zaméfena na hodnoceni
v relaci ke stanovenym ro¢nim imisnim a cilo-
vym imisnim limitdm a referencnim koncentra-
cim stanovenych SZU. Pro hodnoceni byly pouZity
imisni (IL) a cilové imisni limity (CIL) stanovené
Natizenim vlady ¢. 597/2006 Sb., a referenc¢ni
koncentrace (RK) vydané SZU v kvétnu 2003
podle § 45 zakona ¢. 472/2005 Sb. V druhé trovni
byly hodnoceny typy méstskych lokalit defino-
vané podle vybranych kritérii. Témito kritérii byla
intenzita okolni dopravy a podil jednotlivych typt
zdrojti vytapéni, ptipadné zatéz vyznamnym pra-
myslovym zdrojem. Udaje o kvalit¢ ovzdusi byly
pak pro vybrané Skodliviny (NO,, PMg, As, Cd,
Ni, benzen a BaP) zpracovany skupinové — pro
jednotlivé typy lokalit.

2.2.1 Zakladni mérené latky

Pretrvavajici (2007 i 2008) klimaticky i rozpty-
lové pfiznivé podminky v monitorovanych sidlech
potvrdily vyznam podilu emisi z dopravy jako ma-
joritniho a v podstaté jiZ plosné piisobiciho zdroje
zneCisténi ovzdusi ve méstech a méstskych aglo-
meracich ve srovnani s emisemi z dalSich vice
lokdlné vyznamnych typa zdroji (teplarny, vy-
topny, doméci vytapéni a primysl). To potvrzuji
ro¢ni imisni charakteristiky oxidu dusicitého, sus-
pendovanych castic frakce PMjy a PM; 5, které
stale v hodnocenych méstskych dopravné expo-
novanych lokalitach ptekracuji imisni limity. Mé-
na stanicich ve méstech jen vyjimecné piekrocily
uroveil 10 % stanovenych kratkodobych imisnich
limitd, mirné€ zvysSené koncentrace oxidu sificitého
Ize pozorovat na stanicich v Usteckém kraji; vliv

monitored substances (nitrogen dioxide and PM j
aerosol fractions) and gravimetric concentrations of
selected heavy metals (arsenic, chromium, cadmium,
manganese, nickel and lead) at PM ¢ aerosol frac-
tions. Depending on the location of the measuring
stations these data were variously supplemented
with measurements of sulphur dioxide, nitric oxide,
the sum of nitrogen oxides, ozone, carbon monoxide
and PM; s suspended fractions. The evaluation
comprises the results of routine monitoring of
polycyclic aromatic hydrocarbons and data from
selected AIM stations operated by CHMI, which
provided data on the primary pollutants, PAHs
and VOCs (BTEX) in 2008.

Emission characteristics were processed on two
levels. The first level is aimed at evaluation
as related to determined annual emission and
target emission limits, and reference concentra-
tions designated by the NIPH. Evaluation was
based on emission limits (IL) and target emission
limits (CIL) as stipulated by government ordinance
no. 597/2006 Coll., and reference concentration
(RK) issued by the NIPH in May 2003 according
to paragraph 45 of ordinance no. 472/2005 Coll.
At the second level evaluation of types of urban
localities was carried out, as defined by selected
criteria. These criteria comprised the intensity of
surrounding traffic, the ratio of different types
of heating systems and, if applicable, industrial
load. Data on air quality were processed by
groups — in individual locality types for selected
pollutants (NO», PM;o, As, Cd, Ni, benzene
and BaP).

2.2.1 Primary measured substances

The on-going favourable climactic and dispersive
conditions (2007 and 2008) in the monitored loca-
lities confirmed the role of traffic emissions as
a major and effectively non-point source of air-
borne pollution in cities and urban agglomerations,
as compared to emissions from other more local
sources (power stations, heating plants, domestic
heating and industry). This has confirmed the
annual emission characteristics of nitrogen dioxide
and PM ;o and PM; 5 suspended fractions which
continue to exceed set limits in urban traffic
burdened localities. Recorded values of carbon
monoxide and sulphur dioxide in urban measuring
stations only rarely exceeded the 10 % short-
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velkych primyslovych zdrojii potvrzuji dlouho-
dobé zvysené hodnoty v ostravsko-karvinské aglo-
meraci v Moravskoslezském kraji.

Ro¢ni aritmetické praiméry oxidu dusicitého
nepiekroCily na pozadovych stanicich 10 pg/m3,
stfedni rocni hodnota se ve méstech pohybovala
v rozsahu od 20 pg/m3 v méné dopravou zatize-
nych lokalitaich aZ k 62 pg/m3 ro¢niho priméru
v dopravné vyznamné zatizenych lokalitich —
dopravnich ,hot spots v Praze. VyS§i méfené
hodnoty maji v méstskych celcich, kde se do-
pravni zatéZ kombinuje s dalSimi zdroji (teplarny,
vytopny a domdaci vytapéni), stile vice plosSny
charakter. Ziejmé to je predev$im v prazské aglo-
meraci, kde je hodnota ro¢niho imisniho limitu
(40 pg/m3) dlouhodobé piekracovana pfiblizné
na poloviné z 22 stanic.

Pfes pfiznivé rozptylové podminky bylo alespoil
jedno z kritérii prekroceni ro¢niho imisniho limitu
pro suspendované castice frakce PM; (aritme-
ticky ro¢ni pramér do 40 pg/m3 a/nebo vice nez
35 prekroceni 24 hod. limitu 50 pg/m3/kalendéfni
rok) v roce 2008 naplnéno na 23 z 81 do zpra-
covani zahrnutych méficich stanic. ZvySené zne-
¢isténi ovzdusi suspendovanymi Casticemi frakce
PM;y ma v Ceské republice vicemén& plosny
charakter a Ize odhadovat, Ze téméf 15 % oby-
vatel monitorovanych sidel (celkem 3,36 miliénu)
Zije v mistech, kde je prekrocen imisni limit
(obr. 2.2a). V jednotlivych typech méstskych
lokalit, v zavislosti na intenzité okolni dopravy,
se ro¢ni stfedni hodnota pohybovala v rozsahu
od 23 pg/m3 v dopravou nezatiZzenych lokalitich
az po vice nez 35 pg/m3 ro¢niho priméru v do-
pravné a primyslem extrémné exponovanych lo-
kalitidch. Porovnéni imisnich charakteristik sta-
nic umisténych v jednotlivych typech méstskych
obytnych lokalit (nezatiZzenych a zatiZenych rtz-
nou urovni dopravy) tak jednoznacné usvédcuje
dopravu jako hlavni pfi¢inu vyssi z4téZe suspendo-
vanymi ¢asticemi ve méstech (obr. 2.2b). Je ziejma
piim4 zavislost na intenzit¢ dopravy, kdy se emise
z liniového zdroje/zdroji pricitaji k méstskému
pozadi ovliviilovanému lokdlnimi malymi zdroji —
topenisti. Specifickym ptripadem je ostravsko-
karvinskd aglomerace, kde je obvykld kombinace
zdrojli (doprava a lokélni zdroje) doplnéna o vliv
vyznamnych primyslovych zdroji. Pres pokles
hodnot ro¢nich primérd na vétSiné méstskych

term emission limit. Slightly elevated concentra-
tions of sulphur dioxide were detected at mea-
suring stations in the Usti nad Labem region;
effects of heavy industrial sources are confir-
med by long-term elevated values in the Ostrava-
Karvind agglomeration and in Moravian-Silesian
region.

Annual arithmetic means of nitrogen dioxide did
not exceed 10 ,ug/m3 in rural background sta-
tions; the mean annual value in cities ranged from
20 ,ug/m3 in less traffic-burdened areas to 62 ,ug/m3
of the annual mean in heavily burdened traffic
‘hot-spots’ in Prague. The higher values recorded
in urban complexes where traffic load is com-
bined with other sources (power stations, heating
plants, domestic heating) are increasingly taking
on a non-point character. This is particularly
evident in Prague where the annual emission limit
(40 ,ug/mj) is exceeded on a long-term basis in
about one half of the 22 measuring stations.

In 2008, despite the favourable dispersal condi-
tions, the annual emission limit for PM g suspended
Jractions (arithmetic annual mean up to 40 ,ug/m3
and/or more than 35 instances of exceeded 24-hour
limit of 50 ,ug/mj/calendar yvear) was exceeded
for at least one of the above criteria at 23 of 81
measuring stations. The elevated air pollution in
the Czech Republic from PM g suspended fractions
are more or less non-point in character and it is
estimated that almost 15 % of the population in

monitored localities (total 3.36 million inhabitants)
live in areas where emission limits are exceeded
(Fig. 2.2a). In individual types of urban areas
the annual median value ranged from 23 ,ug/m3 in
localities with no traffic load to over 35 ug/m

of the annual mean in localities heavily exposed
to traffic and industry. Comparison of emission
characteristics of measuring stations located in
various types of habitable urban localities (without
and with varying levels of traffic load) clearly
confirms traffic as the major cause of elevated
burden from suspended particulate matter in cities
(Fig. 2.2b). There is an evident direct connexion
with traffic intensity where emissions from line
sources are added to the urban background affected
by small local sources (heating). A specific case in
point is the Ostrava-Karvind agglomeration where
the usual combination of sources (traffic and local)
is complemented by significant industrial sources.
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stanic o0 5 pg/m3 a vice ve srovnani s hodnotami
v roce 2007, byla hodnota 20 pg/m3/rok, doporu-
¢ovand Svétovou zdravotnickou organizaci, pre-
kro¢ena na 73 z 81 zahrnutych méficich stanic.
Hodnota ro¢niho aritmetického priméru na po-
zadové stanici CHMU Kogetice byla 17,1 pg/ms,
coZ je spole¢né s 2 prekro¢enimi 24 hodinové
koncentrace 50 pg/m3 stile srovnatelné s hodno-
tami méfenymi v dopravou nezatizenych mést-
skych lokalitach.

M¢éfeni suspendovanych castic frakce PM; s
pokracovalo v roce 2008 na vybranych stanicich
v Praze a v dalSich 12 sidlech. Primérné ro¢ni
koncentrace se pohybovaly od 13 do 25 pg/m3.
Hodnota ro¢niho imisniho stropu 25 ug/m3, na-
vrhovand EU v nové ramcové direktivé, byla pre-
krocena pouze na dvou stanicich v Ostravé (29 a
37 pg/m3/r0k). Podil suspendovanych ¢astic frakce
PM, 5 ve frakci PMjo se pohybuje od 0,57 po
0,99 a v priméru za vSechny stanice je ve srov-
nani s rokem 2007 mirn€ zvysen na 0,79.

2.2.2 Kovy v suspendovanych ¢asticich
frakce PMqg

Uroveti znecisténi ovzdusi sledovanymi t&zkymi
kovy je ve vétSiné hodnocenych méstskych lo-
kalit dlouhodobé bez vyznamnéjSich vykyva.
Dobrd shoda hodnot ro¢niho aritmetického a
geometrického priméru ve vetsing oblasti sveédci
o relativni stabilit¢ a homogenité méfenych imis-
nich hodnot bez velkych sezoénnich, klimatic-
kych ¢i jinych vykyva. Hodnoceni za rok 2008
mirné ovlivnil vypadek dat ze stanic provozova-
nych CHMU.

Pole koncentraci vétSiny sledovanych tézkych
kovl ve méstech je viceméné homogenni a proti
hodnotdm pfirozeného pozadi méfenym na sta-
nici EMEP v Koseticich mirné (dva az trikrat)
zvySené. Prekroceni imisniho ¢i cilového imis-
niho limitu (As, Cd) l1ze nalézt predevsim v okoli
vyznamnych primyslovych zdroji na stanicich
v Ostravé (metalurgie) a v lokalitach s majoritnim
zastoupenim spalovani tuhych fosilnich paliv (na-
priklad hodnoty As v Praze 5 v Reporyjich). Zvy-
Sené hodnoty Ni, Mn a Pb byly méfeny v ostravské
oblasti, spalovani odpadii indikuji vyssi hodnoty
Cd a oblasti staré zatéZe identifikuji hodnoty Pb
v Pfibrami a Cr a Ni na Kladné.

Despite the decline in annual means recorded by
most urban measuring stations (by 5 ,ug/mj/year
or more in comparison with 2007), the WHO re-
commended value of 20 ,ug/ms/year was exceeded
in 73 of 81 participating measuring stations.
The annual arithmetic mean at the background
CHMI station in KoSetice was 17.1 ,ug/m3 which,
alongside two instances of exceeded 24-hour
50 ,ug/m3 concentrations, was still comparable
to values recorded in urban localities with no
traffic load.

Measurement of PM, 5 suspended fractions was
continued in 2008 at selected measuring stations
in Prague and 12 other localities. Annual mean
concentrations ranged from 13 to 25 ,ug/mj. The
annual emission ceiling of 25 ,ug/m3 proposed by
the EU in a new framework directive was exceeded
in only two measuring stations in Ostrava (29 and
37 ,ug/m3/year). The ratio of PM» s suspended
fractions in PM ¢ fraction ranges from 0.57 to 0.99
and, in comparison with 2007, has a slightly higher
average of 0.79 for all measuring stations.

2.2.2 Heavy metals in PM19 suspended
fractions

The levels of airborne pollution by heavy metals
were without significant fluctuation in the majority
of the monitored urban localities. Correlation of
annual arithmetic and geometric means in most
areas denotes relative stability and homogeneity of
measured emission values without great seasonal,
climactic or other variations. The evaluation for
2008 was slightly influenced by loss of data from
CHMI measuring stations.

Concentrations of most monitored heavy metals
in cities are more or less homogenous and slightly
(2-3 times) higher than natural background values
recorded at EMEP in KoSetice. Exceeded emis-
sion or target emission limits (As, Cd) are pri-
marily located near major industrial sources and
measuring stations in Ostrava (metallurgic plants)
and localities prone to large-scale combustion of
solid fossil fuels (As values in Reporyje, Prague
district 5). Elevated values of Ni, Mn, and Pb were
recorded in the Ostrava region; waste disposal
by burning is indicated by higher Cd values and
areas with old toxic load are identified by Pb in
Pribram and by Ni in Kladno.
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2.2.3 Polycyklické aromatické uhlovodiky

Mezi $kodliviny organické povahy sledované ve
vybranych sidlech v ovzdusi patii latky se zavaz-
nymi zdravotnimi G¢inky — polycyklické aroma-
tické uhlovodiky (PAU). Jejich vysemolekularni
frakce je vazana na jemné aerosolové Castice, ale
mohou se vyskytovat i ve formé par, fada z nich
patii mezi mutageny, respektive karcinogeny.
Monitoring PAU v roce 2008 zahrnoval méfeni
na 19 stanicich v deseti sidlech a ve tfech praz-
skych ctvrtich.

Z porovnani imisnich charakteristik stanic umis-
ténych v jednotlivych typech méstskych lokalit
vyplyva, Ze se jedna vzdy o kombinaci vlivu dvou
hlavnich zdroji emisi PAU, tj. domaci topenisté
a doprava, s variabilnim podilem emisi z doma-
cich topenist. Ve vétsich méstskych celcich lze
zatéZ z dopravy jiz charakterizovat jako plosnou,
kdy rozdily mezi malo zatizenymi a dopravné
vyznamné exponovanymi lokalitami jsou mini-
malni. V okrajovych ¢astech mést a v mistech
s majoritnim podilem spalovani fosilnich paliv je
zfejmy vliv domacich topenist; vyznamné navy-
Seni méfenych hodnot zplsobuje tézky primysl.
Specifickym pfipadem je primyslem a starou za-
téZi exponovand ostravsko-karvinska aglomerace,
kde se k obvyklym typtim zdroja pfidavaji velké
primyslové zdroje.

V roce 2008 byla hodnota CIL pro benzo[a]pyren
prekroc¢ena na 14 z 19 do zpracovani zahrnutych
stanic, Ctyf a vicenasobné byla prekrocena na vSech
stanicich v Ostravé a v Karviné (3,9 az 9.4 ng/m3)
a na stanici Kladno-Svermov (5,97 ng/m3), na
ostatnich méstskych stanicich byl CIL prekro-
¢en maximalné o 75 % (obr. 2.4a). Nejnizsi hod-
noty naméfené na stanici ve Zdaru nad Sézavou
0,5 ng/m3/rok) jsou srovnatelné s hmotnostnimi
koncentracemi zjiSténymi na pozadové stanici
EMEP v Koseticich. Rozpéti hodnot ro¢nich stied-
nich primérd benzo[a]pyrenu (BaP), pouzivaného
jako indikétoru zatéZze ovzdusi PAU, se v loka-
litich nezatiZenych primyslovymi zdroji pohy-
bovalo mezi 0,5 az 1,8 ng/mS. V letnim obdobi,
a to i v dopravou zatizenych lokalitich se hod-
noty vétsSinou pohybovaly pod 1 ng/m3, v zimni se-
z6né neptekracovaly 5 ng/m3 , a to ani v oblastech
s vys$§im podilem emisi z domdcich topenist spalu-
jicich fosilni paliva. Primyslem zatiZené lokality,

2.2.3 Polycyclic aromatic hydrocarbons

Amongst the highly harmful organic pollutants
to be monitored in selected localities were poly-
cyclic aromatic hydrocarbons (PAHs). Their high-
molecular fractions are bound to fine aerosol
particles but may also manifest as vapour; some
are classified as mutagens and carcinogens.
Monitoring PAHs in 2008 was carried out in
19 measuring stations from 10 cities and 3 Prague
districts.

Comparison of emission characteristics collected
by measuring stations in different types of urban
locality reveals the ongoing combination of effects
of two major sources of PAHs (household heating
and traffic) with a variable ratio of household
heating emissions. In larger urban complexes
the traffic load can be classified as non-point
where differences between low and high load
traffic localities are minimal. In urban peri-
pheries and areas with high levels of fossil fuel
combustion the effects of domestic heating are
evident,; significant increases of recorded values
are caused by heavy industry. A specific example
is Ostrava-Karvind agglomeration in which the
usual sources are compounded by old load and
major industrial sources.

In 2008, the CIL value for benzola]pyrene (BaP)
was exceeded in 14 of 19 participating measuring
stations; it was exceeded fourfold or more in all
measuring stations in Ostrava and Karvind (3.9
to 9.4 ng/m3) and Kladno-Svermov (5.97 ng/m3).
CIL was exceeded by a maximum of 75 % at
other urban measuring stations (Fig. 2.4a). The
lowest values recorded at the Zd'dr nad Sdza-
vou measuring station (0.5 ng/mS/year) are com-
parable to the gravimetric concentrations detected
at the EMEP background measuring station in
KosSetice. The annual range of BaP medians
used as indicators of PAHs airborne load was
0.5-1.8 ng/m3 in localities not burdened by
industrial sources. In the summer months the
values generally did not exceed 1 ng/m3, even in
localities with traffic load. In winter, the same
values did not exceed 5 ng/mj, even in areas with
a higher ratio of emissions from domestic fossil
fuel heating. Industrial locations with an annual
median of 5.08 ng/m3 had, depending on the
specific type of industry (chemical, metallurgic),

16

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



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

v zévislosti na druhu primyslu (chemicky, meta-
lurgie), se stfedni ro¢ni hodnotou 5,08 ng/m3 s
mély aZ nékolikanasobné vyssi ro¢ni stfedni hod-
noty (4 az 9,4 ng/m3) a v zimnim obdobi zde byla
méfena 24 hodinova maxima v fadu desitek ng/m3 .
V letnim obdobi se zde méfené 24 hodinové hod-

noty pohybovaly do 5 ng/m3 (obr. 2.4b).

Vyznam emisi z pramyslovych zdroji je zfejmy
zvlasté u mérenych hodnot fenanthrenu (FEN) a
benzo[a]anthracenu (BaA). Roc¢ni stiedni hod-
noty fenanthrenu se na méstskych stanicich po-
hybovaly v rozmezi od 10 do 25 ng/m3, COZ ve
srovnani s hodnotou méfenou na pozadové stanici
v Koseticich 6,8 ng/m3 predstavuje mirné navy-
Seni. Na stanicich v primyslem zatiZenych lokali-
tach byly imisni charakteristiky ve srovnani s pfi-
rozenym pozadim pét a7 desetkrat vyssi — 50 aZ
100 ng/m3/r0k. Stanovena referencni koncentrace
(1 ug/m3/rok) ale nebyla na zadné stanici napl-
néna ani z 10 %. Siroké rozpéti od 0,6-16,8 ng/m3
mély ro¢ni praméry benzo[a]anthracenu. Na sta-
nicich mimo Ostravsko-karvinskou panev se ro¢ni
stfedni hodnoty pohybovaly v rozsahu od 0,3 do
2,3 ng/m3/r0k. Hodnota ro¢ni referen¢ni koncen-
trace byla pfekrocena na primyslem silné zatiZené
stanici v Ostravé Bartovicich (16,8 ng/m3) ana sta-
nici v Karviné (10,1 ng/m>). Na ostatnich stanicich
v Ostravé se ro¢ni praméry pohybovaly v rozsahu
6-8 ng/m3 (60 az 80 % referencCni koncentrace).

Smés PAU tvori fada latek, z nichZ nékteré jsou kla-
sifikovany jako pravdépodobné karcinogeny, které
se liSi vyznamnosti zdravotnich u¢inkd. Odhad
celkového karcinogenniho potencidlu smési PAU
v ovzdusi vychézi z porovnani potencidlnich kar-
cinogennich uc¢inka sledovanych latek se zavaz-
nosti jednoho z nejtoxictéjSich a nejlépe popsa-
nych — benzo[a]pyrenu. Vyjadiuje se jako toxicky
ekvivalent benzo[a]pyrenu (TEQ BaP) a jeho vy-
pocet je dan souctem soucind toxickych ekviva-
lentovych faktorti (TEF) stanovenych US EPA

(tab. 2.2.3.1) a méfenych koncentraci.

higher annual median values ranging 4-9.4 ng/m3;
in winter, 24-hour maximum values in the range
of several tens of ng/m3 were detected. In the
summer months the 24-hour values did not exceed
5 ng/m’ (Fig. 2.4b).

The significance of emissions from industrial
sources is particularly apparent in the detected
values of phenanthrene (PHEN) and benzola]-
anthracene (BaA). Annual mean phenanthrene
values in urban measuring stations ranged from
10-25 ng/m3 which represents a slight elevation
in comparison to the value of 6.8 ng/m3 recorded
at the background measuring station in KoSe-
tice. Stations in industrially burdened areas had
emission characteristics 5 to 10 times higher
than background — 50 to 100 ng/m3/year. Never-
theless, the determined reference concentration
(1 /,lg/mj/year) was not approached by even 10 % of
its value at any of the measuring stations. Annual
benzo[aJanthracene means had a wide range of
0.6-16.8 ng/mj. Measuring stations outside the
Ostrava-Karvind basin recorded annual means
ranging from 0.3-2.3 ng/mj/year. The annual
reference concentration value was exceeded at the
industrially burdened measuring station in Ostrava
Bartovice (16.8 ng/m3 ) and in Karvind (10.1 ng/m3 ).
The other measuring stations in Ostrava had annual
means in the range of 68 ng/m3 (60 to 80 % of
the reference concentration).

The PAH compounds comprise a number of sub-
stances of which some are classified as probable
carcinogens and have diverse health effects. Esti-
mates of the overall carcinogenic potential of air-
borne PAH compounds are based on comparison
of potential carcinogenic effects of monitored sub-
stances with that of the most toxic and best known —
benzo[a[pyrene. The estimate is therefore expressed
as the toxic equivalent of benzo[a]pyrene (TEQ BaP)
and is calculated by the sum of products of toxic
equivalent factors (TEF), as determined by US EPA
(Tab. 2.2.3.1) and measured concentrations.

Tab. 2.2.3.1 Toxické ekvivalentové faktory (TEF) pro karcinogenni polyaromatické uhlovodiky
Tab. 2.2.3.1 Toxic equivalent factors (TEF) for carcinogenic polyaromatic hydrocarbons

TEF TEF TEF
Benzo[a]pyren 1 Benzo[b]fluoranthen 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[ajanthracene Indeno[1,2,3 c,d]pyrene
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Hodnoty TEQ BaP vypoctené pro stanice, kde
byl v roce 2008 sledovan potfebny rozsah smési
PAU ukazuje velké rozdily mezi méfenim po-
krytymi oblastmi. Nejvyssi hodnoty jsou dlouho-
dobé (13,5 ng/m3 v roce 2008) nalézany pro sta-
nici ¢. 1713 (Bartovice) v Ostravé reprezentujici
okoli vyznamného primyslového zdroje. Rov-
néZ na dalSich primyslem ovlivnénych stanicich
v Ostravé a v Karviné byly nalezeny nékolika-
nasobné vyssi hodnoty neZ na ostatnich mést-
skych stanicich, kde se rocni hodnoty, nezévisle
na urovni zatéZe z dopravy, pohybovaly od 0,7
do 2,4 ng/mS. Vyvoj hodnot toxického ekviva-
lentu na stanicich v letech 1997 az 2008 ukazuje
obr. 2.4c.

2.2.4 Tékavé organické latky

Po ukonc¢eni monitorovani VOC na stanicich pro-
vozovanych zdravotnimi dstavy byla do vyhod-
noceni za rok 2008 zahrnuta pouze méfeni ze
14 stanic provozovanych CHMU v rdmci stitni
imisni sit¢ AIM. Zde jsou pomoci automatic-
kych analyzatort sledovany koncentrace benzenu,
toluenu, etylbenzenu a jednotlivych sloZek sumy
xylent (o,m,p-xylen) (obr. 2.3a).

Pro benzen je podle Natizeni vlady ¢. 597/2006 Sb.
v pfiloze €. 1 stanoven ro¢ni imisni limit 5 pg/m3,
pro toluen, xyleny a ethylbenzen jsou stanoveny
SZU referen¢ni koncentrace. Hodnoceni vysledkii
potvrzuje vyznam nejvétSich zdroja t€kavych orga-
nickych latek a zvlasté benzenu do ovzdusi — do-
pravy a pramyslu. Rozdil mezi zatéZi benzenem
u lokalit ovlivnénych rtiznym zastoupenim zdroja
je zfejmy z rozpéti rocnich hodnot benzenu na
meéstskych stanicich zatizenych a nezatiZenych
dopravou a primyslem (obr. 2.3b). Roc¢ni stfedni
hodnota benzenu se v méstskych, dopravné varia-
bilné zatiZzenych lokalitich pohybovala v rozmezi
1az 19 pg/mS, srovnatelna ro¢ni stfedni hodnota
(1,4 pg/m3) byla zjiSténa i na dopravnim extrémné
zatizeném ,hot spot* v Praze 2 v Legerové ulici.
Roc¢ni stfedni hodnoty v primyslem zatiZenych
oblastech (Ostrava, Karvind) byly v rozsahu od
4,6 do 6,7 pg/m3. Nejvyssi roéni primérna hodnota
6,7 pg/m3/rok zjisténa v ostravské Ctvrti Pfivoz
na stanici (€. 1410) pfekracuje imisni limit. Roc¢ni
koncentrace ostatnich sledovanych VOC nepfe-
krocily 10 % stanovené referen¢ni koncentrace.

BaP TEQ values calculated for measuring sta-
tions which in 2008 monitored the requisite range
of PAHs reveal great differences between the
areas covered. The highest values in the long-term
(13.5 ng/m3 in 2008) are recorded 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 Karvind detected several times higher
values than at the other urban measuring stations
where annual values ranged from 0.7 to 2.4 ng/m3,
irrespective of traffic load. The development of toxic
equivalent values detected by measuring stations
in the 1997-2008 period is presented in Fig. 2.4c.

2.2.4 Volatile organic compounds

Following termination of VOC monitoring in
measuring stations operated by health institutes the
2008 assessment comprised only measurements from
14 stations operated by CHMI, as part of the AIM
national emission network. This utilises automatic
analysers to monitor concentrations of benzene,
toluene, ethylbenzene and individual components
of the sum of xylenes (o,m,p-xylene) (Fig. 2.3a).

Government ordinance no. 597/2006 Coll., supple-
ment no. 1, stipulates an annual emission limit of
5 ,ug/m3 for benzene; toluene, xylenes and ethyl-
benzene are subject to NIPH-determined reference
concentrations. Results have confirmed the signi-
ficance of the greatest sources of volatile organic
compounds in air — transport and industry. Diffe-
rences in benzene load in localities affected by
different distribution of sources is evident from the
range of annual benzene values in urban measuring
stations both burdened and not burdened by traffic
and industry (Fig. 2.3b). The annual mean benzene
value in urban locations with variable traffic load
ranged from I to 1.9 ,ug/ms; a comparable annual
mean value (1.4 ,ug/m3) was detected at an extre-
mely burdened traffic ‘hot-spot’ in Legerova St.,
Prague district 2. Annual mean values in indu-
strially burdened areas (Ostrava, Karvind) ranged
from 4.6 to 6.7 ,ug/mj. The highest annual mean
of 6.7 ,ug/m3/year detected in the Ostrava district
Privoz by measuring station no. 1410 exceeds the
emission limit. Annual concentrations of other
monitored VOCs did not exceed 10 % of the
stipulated reference concentration.
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2.2.5 Komplexni hodnoceni kvality ovzdusi

Pro hodnoceni komplexni zatéZe venkovniho
ovzdusi, které bylo pro rok 2008 zpracovano pro
definované typy méstskych lokalit, je moZno po-
uzit jak pfistup hodnoceni podle sumy plnéni
imisnich limitQ, tak zpracovani ve formé indexu
kvality ovzdusi! (IKOR). Oba pfistupy vychézeji
z imisnich limitd (IL) a cilovych imisnich limith
(CIL) stanovenych pfilohou ¢. 1 Nafizeni vlady
¢. 597/2006 Sb. a predstavuji komplexni odhad
stavu ovzdusi. Do hodnoceni byly zahrnuty ro¢ni
aritmetické praiméry oxidu dusicitého, suspendo-
vanych ¢éstic frakce PM, arzenu, kadmia, niklu,
olova, benzenu a benzo[a]pyrenu.

Z hodnot IKOg vyplyva, Ze prestoze mirna a tepla
zima vedla ke sniZeni ro¢nich hodnot v méstskych
pozadovych a dopravou zatiZenych oblastech, ani
klimaticky pftiznivy rok neovlivnil vysoké hodnoty
IKOR v primyslovymi zdroji ovlivnéné ostrav-
sko-karvinské oblasti. Vypoctena stfedni hodnota
IKOR 3,29 tam jiz spadd do klasifikace 4. tiidy
(tj. do znecisténého ovzdusi) a maximalni hodnoty
dosahuji nejhorsi, 6. tfidy kvality ovzdusi.

Pro sumu plnéni imisnich limitd plati, Ze ve vSech
deviti hodnocenych typech méstskych lokalit, pre-
kracuje suma individuélnich podilti hodnotu 1 a
pohybuje se v rozsahu od 1,51 (méstské pozadové
oblasti) aZ po 9,1 v primyslem exponovanych
lokalitdch v Ostrave.

Ve vsech hodnocenych typech méstskych lokalit
maji pro kvalitu ovzdusi stidle zdsadni vyznam
aerosolové Castice a PAU indikované benzo[a]-
pyrenem. V konkrétnich lokalitach pak oxid dusi-
¢ity (hodnoty podilu v prazskych méstskych do-
pravné exponovanych lokalitdch dosahuji aZ 200 %
imisniho limitu), arsen (aZ 146 % CIL v okoli vel-
kych primyslovych zdroji) a benzen (aZ 134 % IL
v okoli velkych primyslovych zdroja).

2.3 Vliv znecisténého ovzdusi na zdravi

Uplatnéni vlivl znecistujicich latek z ovzdusi na
zdravi je zavislé na jejich koncentraci v ovzdusi a
dobé, po kterou jsou lidé témto latkam vystaveni.

2.2.5 Comprehensive evaluation of air quality

For evaluation of the comprehensive outdoor air
load as elaborated in 2008 for defined types of
urban localities it is possible to evaluate the sum
of observed emission limits or process results in
form of air quality index’ (AQI). Both approaches
are based on emission limits (IL) and target emis-
sion limits (CIL) as determined by supplement 1
of Government ordinance no. 597/2006 Coll. and
represent a comprehensive estimate of air quality
status. The assessment included annual arithmetic
means of nitrogen dioxide, PM suspended frac-
tions, arsenic, cadmium, nickel, lead, benzene and
benzo[alpyrene.

AQI values show that although the mild winter
resulted in lowered annual values in urban back-
ground and traffic burdened localities, high
AQI values were not affected in the industrially
burdened Ostrava-Karvind region. The calculated
mean value AQI 3.29 is rated as class 4 (polluted
air) there, and maximum values reach class 6,
the worst air quality classification.

The sum of observed emission limits model shows
that in all nine evaluated types of urban locality
the sum of individual parts exceeds the value 1
and ranges from 1.51 (urban background areas)
to 9.1 in the industrially exposed localities of
Ostrava.

In all evaluated types of urban localities aerosol
particles and PAHs indicated by benzo[a|pyrene
have crucial significance for air quality. In specific
localities the important substances comprise
nitrogen dioxide (values in traffic burdened areas
of Prague reach 200 % of the emission limit),
arsenic (up to 146 % CIL in the vicinity of major
industrial sources) and benzene (up to 134 % IL
in the vicinity of major industrial sources).

2.3 Health effect of air pollution

The effects of polluting substances in the ambient
air on health depend on their air concentration and
the period in which people are exposed to them.
The actual exposure during the year and the during

1 Postup vypocCtu IKOg je mozno nalézt na internetovée
adrese www.szu.cz/uploads/documents/chzp/ovzdusi/
organizace_mzso/index_kvality_ovzdusi.pdf.

! Method of AQI calculation is available on www.szu.cz/
uploads/documents/chzp/ovzdusi/organizace_mzso/
index_kvality_ovzdusi.pdf.
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Skute¢na expozice v pribéhu roku a v pribéhu
Zivota jednotlivce znacné kolisa a lisi se v zavis-
losti na povoléni, Zivotnim stylu, resp. na koncen-
tracich latek v riznych lokalitach a prostiedich.

2.3.1 Odhad potencialni expozice
monitorované populace

Primérna dlouhodobd zatéz znecistujicimi lat-
kami z venkovniho ovzdusi mtzZe byt vyjadiena
jako potencidlni expozice obyvatel primérné
koncentra¢ni hlading ve mésté — jako ,,nabidka®,
stratifikovand naptiklad v intervalech limitnich
koncentraci.

Vv

Mezi zdravotné nejvyznamnéjsi znecistujici latky
v ovzdus$i patii v prvé tadé aerosol (suspendo-
vané Céstice v ovzdusi) a v lokalitich vyznamné
zatizenych emisemi z dopravy i oxid dusicity. Do
hodnoceni byl proto zahrnut oxid dusicity, ktery
indikuje spalovaci procesy — zejména plynové vy-
tdpeni a zatéZz z dopravy, benzen a suspendované
castice frakce PMj( jako zdravotné nejvyznam-
né&jsi plo$né sledovana latka.

Z4téz oxidy dusiku, zastoupenych oxidem dusi-
¢itym se ve srovndni s rokem 2007 nezménila,
zUstava vyznamnou. Rozdé€leni poctu obyvatel do
jednotlivych koncentracnich hladin nejvice ovliv-
fluje prazska aglomerace, kde sice byl imisni limit
piekrocen téméf na poloviné stanic, celkové vSak
sttedni hodnota za Prahu (39,4 pg/ms) limitni
hodnotu neptekrocila. Odhadovana z4téz koncen-
tracemi oxidu dusicitého ve venkovnim ovzdusi
v roce 2007 byla do 27 pg/m3 pro 57 % obyvatel
monitorovanych mést, a v rozsahu 27 az 40 pg/m3
pro 41 % obyvatel monitorovanych mést. Koncen-
tracim benzenu ve venkovnim ovzdusi do 2 pg/m3
bylo vystaveno 53,6 % obyvatel monitorovanych
meést, mezi 2 azZ 5 pg/m3 3 % obyvatel a pro
9 % obyvatel presahla hodnotu imisniho limitu
(Ostrava je zde hodnocena jako celek). Zdravotné
vyznamné je zneciSténi ovzdusi suspendovanymi
Casticemi frakce PM;q. Rozd€leni poctu obyva-
tel do jednotlivych koncentra¢nich hladin nej-
vice ovliviiuje prazska aglomerace, kde sice bylo
alesponi jedno kritérium prekroCeni imisniho li-
mitu naplnéno na 7 stanicich z 20, celkové vSak
stfedni hodnota za Prahu (27,6 pg/mS) ro¢ni imisni
limit (40 pg/m’) neprekro¢ila. Odhadovand zé-
téZ koncentracemi suspendovanych castic frakce

the individual’s life course significantly varies
depending on someone’s profession, lifestyle, or
more precisely on the concentrations of those sub-
stances in different localities and environments.

2.3.1 Estimation of potential exposure
in the monitored population

The average long-term pollution load in the out-
door ambient air can be expressed as the potential
exposure of the population to an average con-
centration level in the city — as the “supply”,
stratified e.g. at intervals of limit concentrations.

Among the most important air pollutants with
health significance is, first of all, aerosol (suspended
particles in the ambient air), and in heavy traffic
areas also nitrogen dioxide. Therefore, the assess-
ment also included nitrogen dioxide which indi-
cates the presence of combustion processes —
namely of gas heating and the traffic burden;
benzene and suspended particles of the fraction
PM o being the health most significant indiscri-
minately followed up substances.

The nitrogen oxides burden, represented by nitrogen
dioxide has not changed since 2007 and remains
significant. The dividing of population numbers
according to each concentration level is mostly
influenced by the Prague agglomeration where the
air pollution limit was exceeded at almost half of
the monitoring units, however, the mean value for
Prague (39.4 yg/m3 ) not exceeding the limit value.
The estimated burdening with nitrogen dioxide
concentrations in the outdoor ambient air in 2007
was below 27 ,ug/m3 for 57 % of the population of
the monitored cities; from 27 to 40 yg/m3 for 41 %
of that population. 53.6 % of the population of the
monitored cities were exposed to benzene con-
centrations below 2 ,ug/m3, 3 % of the population
to 2-5 ,ug/m3, and 9 % of that population exceeded
the air pollution limit (Ostrava has been evaluated
as a whole here). Healthwise significant is ambient
air pollution with the PM fraction of suspended
particles. The Prague agglomeration influences the
most the categorization of the population into expo-
sure levels where at least one criterion of exceeding
the air pollution limit was exceeded at 7 of 20 moni-
toring units, however, the mean value for Prague
(27.6 ,ug/m3 ) not exceeding the annual air pollution
limit (40 ,ug/m3). The estimated burden with con-
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PM;o ve venkovnim ovzdusi byla v roce 2007
do 27 pg/m3 pro 35 % obyvatel monitorovanych
meést, mezi 27 a 40 pg/m3 pro 51 % obyvatel
monitorovanych meést. Kritéria prekroceni roc-
niho imisniho limitu stanoveného pro frakci PM;
byla naplnéna pro 14 % obyvatel monitorova-
nych mést.

Odhad podilu poctu obyvatel monitorovanych mést
Zijicich v prostiedi charakterizovaném urcitym in-
tervalem hmotnostnich koncentraci od roku 1998
je zobrazen na obr. 2.5.

2.3.2 Zdravotni rizika zakladnich
sledovanych latek (PMqg, NO2)

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 24-hodinovou koncentraci nebyl zjis-
tén a na nékterych mistech se mohou vyskytovat
koncentrace vys$i neZ jsou velmi nizké hodnoty,
povazované podle poslednich vysledkil vyzkumu
za bezproblémové. Znecisténi ovzdusi ozénem
nedosahuje hodnot akutné ovliviiujicich zdravi,
vyjimkou mohou byt za urcitych okolnosti situace
v teplém obdobi roku preristajici do tzv. let-
niho smogu. Z tézkych kovil stanovovanych ve
vzorcich aerosolu je olovo od plosného zavedeni
bezolovnatého benzinu zdravotné nevyznamnou
latkou. Stejné tak mangan a kadmium nepfedsta-
vuji zdravotni riziko. Znecisténi ovzdusi chromem
je kvantitativné obtizné hodnotitelné vzhledem
k nemoznosti kvantifikovat slouceniny Sesti a troj-
mocného chrému.

Pisobeni oxidu dusicitého je obtizné oddélit od
ucink dalSich soucasné pisobicich latek, zejména
aerosolu. Nejvice jsou oxidu dusi¢itému vystaveni
obyvatelé méstskych lokalit vyznamné ovlivné-
nych dopravou. Z hodnot zjisténych rocnich pri-
mérd vyplyva, Ze zvlasté v prazské aglomeraci lze
u obyvatel ocekdvat sniZeni plicnich funkci, zvy-
Seni vyskytu respira¢nich onemocnéni, zvySeny
vyskyt astmatickych obtizi a alergii a to u déti
1 dospélych.

Kratkodobé zvyseni dennich koncentraci suspen-
dovanych castic frakce PM( se podili na naristu
celkové nemocnosti i umrtnosti, zejména na one-
mocnéni srdce a cév, na zvySeni poctu osob hospi-
talizovanych pro onemocnéni dychaciho ustroji,

centrations of the PM ¢ fraction of suspended par-
ticles in the outdoor ambient air, in 2007, was below
27 ,ug/m3 for 35 % of the population of monitored
cities; 2740 ,ug/m3 Jor 51 % of the population of the
monitored cities. Criteria for the exceeding of the air
pollution limit set for the PM ¢ fraction were fulfilled
for 14 % of the population of the monitored cities.

An estimated population distribution by living in
an environment characterized by a certain interval
of mass concentration since 1998 is depicted
in Fig. 2.5.

2.3.2 Health risks of the basic monitored
pollutants (PMqg, NO>)

Air pollution with nitrogen dioxide and sulfur
dioxide does not present any health risk in the resi-
dential locations monitored although in the case
of sulfur dioxide the threshold effect of 24-hour
concentrations has not been determined and at
some locations there may occur concentrations
higher than very low values considered to cause
no problems according to latest research results.
Ozone pollution in the ambient air does not reach
values acutely affecting health; exceptions may be,
under certain circumstances, situations in the warm
part of the year resulting in so-called summer smog.
Since the indiscriminate introduction of gasoline
containing no tetraethyl lead, of the heavy metals
being determined in aerosol samples, lead has
become an insignificant factor for health. Likewise,
manganese and cadmium pose no health risk. Air
pollution with chromium is difficult to assess quan-
titatively in view of that it is not possible to quantify
the compounds of tri- and hexa-valent chromium.

The effects of nitrogen dioxide are difficult to
separate from those of other simultaneously acting
substances, namely of aerosol. The greatest expo-
sure to nitrogen dioxide is encountered by inhabi-
tants of heavy traffic urban localities. From the
values of annual averages found, it follows that
namely in the population of the Prague agglome-
ration there can be expected decreased pulmo-
nary function, increased incidence of respiratory
diseases, increased incidence of asthma symptoms
and allergies in children as well as in adults.

Short-term increases in the daily concentrations of
suspended particles of the PM fraction participate
in an increase of overall morbidity and mortality,
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zvySeni kojenecké umrtnosti, zvysSeni vyskytu
kasle a ztiZzeného dychani — zejména u astmatikti
a na zménach plicnich funkci pfi spirometric-
kém vySetieni. Dlouhodobé zvySené koncentrace
mohou mit za nasledek sniZeni plicnich funkci
u déti i dospélych, zvySeni nemocnosti na one-
mocnéni dychaciho udstroji, vyskytu symptomi
chronického zanétu pridusek a zkriceni délky
Zivota zejména z diivodu vy$§i mrtnosti na cho-
roby srdce a cév zvlasté u starych a nemocnych
osob, a pravdépodobné i na rakovinu plic. Tyto
ucinky byvaji uvadény i u primérnych rocnich
koncentraci nizsich nez 30 pg/m3. Pro chronic-
kou expozici jemnym suspendovanym Casticim
frakce PM; 5 se redukce oCekavané délky Zivota
zacina projevovat jiz od pramérnych ro¢nich kon-
centraci 10 pg/m3 . Pro pisobeni suspendovanych
¢astic v ovzdusi nebyla zatim zjiSténa bezpecna
prahova koncentrace. Podle Svétové zdravotnické
organizace se pfi primérné ro¢ni koncentraci
frakce PMq do 20 ug/m3 nezvysuje celkovd umrt-
nost s vice nezZ 95% mirou spolehlivosti. Ani tato
hodnota vSak neznamena plnou ochranu veskeré
populace pred nepiiznivymi ucinky suspendova-
nych ¢astic.

Rozpéti koncentraci charakterizujici miru zne-
¢iSténi ovzdusi sidel suspendovanymi ¢asticemi
frakce PMg popisuje tabulka 2.3.2.1. Méstské
ovzdusi jiz od mirné zatéze dopravou spolu s vlivy
priamyslu predstavuje pro obyvatele urcité zdra-
votni riziko. Z udaji o zneciSténi ovzdusi pro
rizné typy lokalit v roce 2008 vyplyvd, Ze jen Cast
pozadovych lokalit a méstskych lokalit neovliv-
nénych dopravou neni zatiZzena suspendovanymi
¢asticemi do vySe znamenajici podstatné zdra-
votni riziko.

Pro odhad pravdépodobnych dopadii dlouhodobé
expozice suspendovanym casticim byly pouZity

namely in cardiovascular morbidity, in an increase
in the numbers of patients hospitalized for respi-
ratory tract diseases, in increased infant morta-
lity, increased incidence of cough and respiratory
obstruction — namely in asthmatic patients, and
in alterations of pulmonary function encountered in
spirometry tests. Long-term increased concentra-
tions can cause decreased pulmonary function in
children as well as in adults, increased pulmonary
tract morbidity, increased incidence of chronic bron-
chitis symptoms, and a shortening of the life span
namely due to increased cardiovascular mortality
especially in the elderly and diseased; as well as most
probably in the appearance of lung cancer. Those
effects are being presented even at average annual
concentrations lower than 30 ,ug/m3. In chronic
exposure to suspended fine particles PM> s reduced
life span begins to be apparent from the average
annual concentration of 10 ,ug/mj. No safe thres-
hold concentration has been found for the effects
of suspended particulate matter in the ambient
air yet. According to the WHO, overall mortality
is not increased at average annual concentrations
of PM g below 20 ,ug/m3 (95% confidence level).
However, not even that value means any full protec-
tion of the whole population against the unfavorable
effects of suspended particulate matter.

The range of concentrations characterizing the degree
of ambient air pollution in residential localities with
the PM ;¢ fraction is illustrated in Tab. 2.3.2.1. Urban
ambient air presents a certain health risk due to
a moderate load of road traffic and industry already.
From the data on ambient air pollution in different
types of localities in 2008 it follows that only a part
of the background localities and urban localities
uninfluenced by road traffic is not burdened with
suspended particulate matter below the level posing
a significant health risk.

Tab. 2.3.2.1 Rozpéti primérnych rocnich koncentraci NO, a PMy ve venkovnim ovzdusi v roce 2008

(v pg/m°)

Tab. 2.3.2.1 Range of annual mean concentrations of NO, and PM in outdoor air in 2008 (in ,ug/m3)

Méstské prostredi
Skodlivina Venkovské pozadi Urban environment
Pollutant Rural background | Minimalni hodnota | Pramérna hodnota | Maximalni hodnota
Minimum value Mean value Maximum value
Oxid dusigity (NO5) 5.8-7.9 6.0 25.1 80.1
Nitrogen dioxide (NO5)
Aerosolové ¢astice frakce PMqg 17.1 15.1 26.9 48.7
PMj;¢ aerosol particles
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zavery americké studie American Cancer Society,
resp. dodatku z roku 2005, aktualizujiciho Smér-
nici pro kvalitu ovzdusi v Evropé, podle kterych
navyseni ro¢ni koncentrace suspendovanych castic
frakce PM g o 10 pg/m3 zvysuje celkovou dmrt-
nost exponované populace o 3 %.

Na zakladé praimérné koncentrace suspendovanych
castic frakce PMjq zjiSténé v roce 2008 v mést-
ském prostiedi 1ze zhruba odhadnout, Ze v da-
sledku zneciSténi ovzdusi touto Skodlivinou byla
celkova umrtnost navysSena o 2 %. Vzhledem k roz-
mezi prumérnych rocnich koncentraci této Skod-
liviny v riznych typech lokalit se podil pred¢asné
zemielych v disledku znecisténi ovzdusi PM;
na celkovém poctu zemielych mize pohybovat od
0,8 % v lokalitach bez dopravni zat€ze az po 8,6 %
v nejvice primyslem a dopravou zatizenych loka-
litach. Pfi celkovém poctu zemielych 104,9 tisic
osob v roce 2008 v Ceské republice se pocet pred-
Casnych umrti zpisobenych expozici suspendo-
vanym ¢asticim frakce PM 1 pohybuje v rozmezi
od 833 do 8 307 osob (horni odhad je pro modelovy
pripad, kdy by na celém dzemi bylo zneciSténi
ovzdusi stejné jako v ostravsko-karvinské oblasti).

2.3.3 Hodnoceni zdravotnich rizik
karcinogennich latek

Odhad teoretického zvySeni pravdépodobnosti
vzniku nadorovych onemocnéni v disledku dlouho-
dobé expozice Skodlivindm z venkovniho ovzdusi
byl proveden pro arzen, nikl, benzola]pyren a
benzen. Odhad vychédzi z teorie bezprahového
pusobeni karcinogennich latek a uvazuje linearni
vztah mezi davkou a uc¢inkem. Pro vypocet byly
pouZzity hodnoty jednotkového rizika (UCR), coz je
velikost rizika zvySeni pravdépodobnosti nadoro-
vého onemocnéni pfi celoZivotni expozici 1 pg/m3
karcinogenni latky z ovzdusi.

Hodnoty jednotkového rizika pro hodnoceni kar-
cinogennich latek (tab. 2.3.3.1) byly prevzaty z ma-
terialt Svétové zdravotnické organizace, napt. Air
quality guidelines for Europe a Air quality guide-
lines. Global update 2005, Particulate matter, ozone,
nitrogen dioxide and sulfur dioxide) a z dalSich
zdroju (US EPA, HEAST).

Pro obyvatele jednotlivych typli méstskych lokalit
byla uvazovana celoZivotni expozice sledovanym

For an estimate of the probable impacts of long-
term exposure to suspended particulate matter
there have been applied the calculations of the
American Cancer Society, the 2005 Supplement,
updating the Directive for Ambient Air Quality in
Europe, according to which annual concentrations
of the PM ;¢ fraction of suspended particles of
10 ,ug/m3 increase overall mortality in the exposed
population by 3 %.

Based on the average concentration of the suspended
PM fraction found in 2008 in the urban environ-
ment it can be roughly estimated that due to that
air pollutants overall mortality increased by 2 %.
In view of the range of average annual concentra-
tions of that pollutant in different types of localities
the share of prematurely deceased due to PM
pollution of the ambient air can be from 0.8 % in
localities lacking traffic load to 8.6 % in localities
most burdened by industry and road traffic. With the
total number of 104.9 thousands deceased in 2008
in the Czech Republic the number of premature
deaths caused by exposure to the PM g is in the
range of from 833 to 8,307 (the upper estimate
is a model case in which over the whole territory
would be ambient air pollution such as it is in
the Ostrava-Karvind region).

2.3.3 Health risks assessment of carcinogens

An estimate of the theoretical increase in cancer
risk due to long-term exposure to pollutants from
the outdoor ambient air was carried out for arsenic,
nickel, benzo[a]pyrene and benzene. The estimate
is based on the theory of non-threshold effect of
carcinogens and takes into account the relation
of dose and effect. For the calculation there were
used unit cancer values (UCR) that being the
magnitude of the risk of increased probability of
cancer disease at a lifetime exposure to 1 ,ug/m3
of the carcinogens in the ambient air.

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

For the population in each type of urban area
there was considered the lifetime exposure to
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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-6 8.7E-02
Unit of risk
Skodlivina Benzo[a]anthracen Benzo[b]fluoranthen Benzo[A]fluoranthen Benzo[ghilperylen
Pollutant Benzo[a]Janthracene | Benzo[b]fluoranthene | Benzo[k]fluopranthene | Benzo[ghiJperylene
Jednotka rizika 1.0E-04 1.0E-04 1.0E-05 1.0E-06
Unit of risk
Skodlivina Dibenz[ah]anthracen Chrysen Indeno[ 1,2,3-cd]pyren
Pollutant Dibenzo[ah]anthracene Chrysene Indeno[1,2,3-cd]pyrene
Jednotka rizika 1.0E-03 1.0E-06 1.0E-04
Unit of risk

latkdm na drovni rocnich aritmetickych primért
za rok 2008 a byla vypoctena mira individudlniho
rizika. Vysledky shrnuje tab. 2.3.3.2, ve které je
pro hodnocené Skodliviny uvedena vySe indivi-
dudlniho rizika ziskand na zdkladé koncentraci
na venkovské pozadové stanici EMEP (Kosetice),
dale minimalni hodnota zdravotniho rizika pro
obyvatele nejméné zatiZen¢ho typu méstskych lo-
kalit a maximalni hodnota pro obyvatele nejvice
zatizeného typu méstskych lokalit. Primérna hod-
nota individualniho rizika byla vypoctena na za-
kladé koncentraci karcinogennich latek ve vSech
monitorovanych sidlech.

the compounds under follow-up at the level of the
annual arithmetic averages for the year 2008
and individual risk was calculated. The results
are summarized in Tab. 2.3.3.2 giving indivi-
dual risks based on the data from the rural
background unit EMEP at Kosetice; also the
minimum health risk value for inhabitants of
the least burdened type of urban areas as well
as the maximum value for those in the most
burdened urban areas are presented. The mean
value of individual risk was calculated from the
concentrations of carcinogens in all monitored
localities.

Tab. 2.3.3.2 Odhad individualniho rizika expozice karcinogennim latkam ve venkovnim ovzdusi

v roce 2008
Tab. 2.3.3.2 Estimate of the individual risk from exposure to air carcinogens in 2008
L~ Méstské prostredi
Skodlivina Pozadi CR Urban environment
Pollutant Background — P P
Czech Republic Minimalni hodnota Prdmeérna hodnota | Maximalni hodnota
Minimum value Mean value Maximum value

Arzen 8.25E-07 6.60E-07 3.47E-06 1.31E-05
Arsenic
Nikl 1.79E-07 1.41E-07 9.35E-07 3.14E-06
Nickel
Benzo[a]pyren 2.97E-05 1.74E-05 2.39E-04 8.14E-04
Benzo[a]pyrene
Benzen - 4.92E-06 1.53E-05 4.08E-05
Benzene

Teoretické zvySeni rizika nadorového onemocnéni
v dusledku expozice z venkovniho ovzdusi se po-
hybuje pro jednotlivé karcinogenni latky v fadu
107 az 107 (riziko vzniku nadorového onemocnéni
o jeden pfipad na 10 miliént az 10 tisic obyvatel),
nejveétsi prispévek predstavuje expozice karcino-
gennim polycyklickym aromatickym uhlovodikim:

The theoretical increase of cancer risk due to
exposure from the outdoor environment is in the
range of 1 07 to 10 for the different carcino-
gens (one incremental cancer case per 10 million
to 10 thousand of the population); the greatest
contribution is from exposure to carcinogenic
polycyclic aromatic hydrocarbons (PAH): in the
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v nejvice zatizenych pramyslovych méstskych lo-
kalitach bylo dosazeno hodnot, které predstavuji
zvyseni rizika vzniku nddorového onemocnéni
témér o jeden pfipad na tisic obyvatel (obr. 2.6).

2.4 Monitoring vnitfniho ovzdusi

Ve druhé etapé monitoringu kvality ovzdus$i v za-
kladnich Skolach realizované v topné sezéné 2008
bylo v kazdém kraji proméfeno v jedné zakladni
Skole za pIného (normalniho) vyucovaciho rezimu
deset uceben. Cilem této ¢asti bylo ovéfit represen-
tativnost ziskanych vysledktl z prvni etapy a dopl-
nit informace o prostorové variabilité¢ vybranych
parametri. Rozsah métrenych latek byl upraven a
méfeni bylo zaméfeno pouze na ty parametry, které
se ukdzaly jako potencionalné problematické —
mikroklimatické parametry (teplota, vlhkost), za-
jisténi dostatecné vymeény vzduchu indikované hod-
notami proudéni vzduchu a hmotnostnimi koncen-
tracemi CO, a o proméfeni hmotnostnich kon-
centraci suspendovanych Castic frakci PM o, PM; 5
a PML().

Vysledky ziskané pfi méfeni kvality vnitfniho
ovzdusi v zékladnich Skolach potvrdilo, Ze para-
metry, které mohou ve vnitinim ovzdusi $kol pred-
stavovat problém, jsou aerosolové Castice a mikro-
klimatické faktory (teplota, vlhkost), véetné po-
Zadavku na vyménu vzduchu indikovanou hmot-
nostnimi koncentracemi oxidu uhli¢itého. Kon-
centrace tékavych organickych latek vcetné for-
maldehydu zdsadni problém ve vnitinim ovzdusi

Skol neptedstavovaly.

7 vysledkti méfeni vyplyva, Ze rozpéti hodnot
jednotlivych parametrd v rdznych tfidach v ramci
jedné Skoly miize byt znacné, a z metodického
hlediska nelze hodnotit $kolu na zdkladé vysledki
z jedné zmétené ucebny.

most burdened industrial urban areas the values
attained represent an incremental cancer risk
by almost one case per 1,000 of the population
(Fig. 2.6).

2.4 Indoor air quality monitoring

In the second stage of monitoring ambient air
quality in elementary schools carried out in the
heating season of 2008, in each administrative
region one elementary school was measured under
a normal teaching schedule in ten classrooms
each. The aim of that part was to verify whether
the results are characteristic that were obtained
in the first stage and to complete the information on
the spatial variability of the selected parameters.
The range of substances/compounds measured has
been adjusted and the measuring was focused only
at those parameters which proved to be potentially
problematic — microclimatic parameters (tempe-
rature, relative humidity), the ensuring of sufficient
exchange of air indicated by airflow values and
CO; values, as well as the measuring of mass
concentrations of suspended particulate matter of
the PM 9, PM> s and PM ¢ fractions.

Results obtained on measuring indoor air quality
in elementary schools confirmed that the para-
meters that may present problems are aerosol
particles and microclimatic factors (temperature,
relative humidity), including the requirement of
ventilation indicated by the mass concentration
of carbon dioxide. The concentration of volatile
organic compounds (VOC), including formal-
dehyde presented no fundamental problem in the
indoor ambient air of those schools.

From the results of the measuring it follows that
the range of values of each parameter in different
classrooms within one school can be very con-
siderable and from the methodological point of
view a school cannot be assessed on the basis
of results from just one classroom.
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Obr. 2.1 Vyvoj oSetifenych akutnich respiraénich onemocnéni u déti,
srovnani s primérnym rokem za obdobi 1995-2008
Fig. 2.1 Trend of treated acute respiratory diseases in children,
comparison with the mean year 1995-2008
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Obr. 2.2a Pramérné rocni koncentrace suspendovanych ¢€astic, frakce PM,,, 2008,
pocet dnu s prekroéenim 24-hod limitu
Fig. 2.2a Annual mean level of particulate matter PM,,, 2008, number of 24-h limit
exceedings
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Obr. 2.2b Primérné roéni koncentrace suspendovanych &astic frakce PM,,
podle typu méstskych lokalit, 2008
Fig. 2.2b Annual mean levels of particulate matter PM 4
by type of the urban locality, 2008
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Obr. 2.3a Koncentrace tékavych organickych latek, aritmeticky roéni priimér 2008
Fig. 2.3a Levels of volatile organic compounds, arithmetic annual mean 2008
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Obr. 2.3b Pramérné ro¢ni koncentrace benzenu podle typu méstskych lokalit, 2008
Fig. 2.3b Annual mean levels of benzene by type of the urban locality, 2008
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Obr. 2.4a Polycyklické aromatické uhlovodiky (PAU), aritmeticky ro¢ni pramér 2008
Fig. 2.4a Polycyclic aromatic hydrocarbons (PAHs), arithmetic annual mean 2008
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Obr. 2.4b Sezonni priibéh koncentraci benzo[a]pyrenu na méstskych lokalitach
podle typu, 2008
Fig. 2.4b Seasonal trends in benzo[a]pyrene levels by type of the urban locality, 2008
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Obr. 2.4c Polycyklické aromatické uhlovodiky — hodnota toxického ekvivalentu
benzo[a]pyrenu, 1997-2008
Fig. 2.4c Polycyclic aromatic hydrocarbons — Benzo[a]pyrene Toxic Equivalent TEQ,
1997-2008
[ng/m3]
25
& Praha 10 1653
B Plizen 1695
20 == stin. L. 1737
== Brno 1660
—8— Zdarn.S. 1684
== Karvina 1710
15 U =®— Ostrava 1713
10 - =
5 ¢ =
f © be
o
]
o— — s i
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
S Z
$zU Praha, Ustfedi Systému monitorovani 29

NIPH Prague, Headquarters of the Monitoring System



Souhrnna zprava za rok 2008
Summary Report, 2008

7 N
Obr. 2.5 Rozdéleni obyvatel monitorovanych mést podle trovné imisni zatéze
(v intervalech ro€nich limitnich hodnot)
Fig. 2.5 Distribution of the population by the levels of air pollution
(at intervals of the annual limit values)
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Pozn.: Do hodnoceni pfekroceni ro¢niho imisniho limitu suspendovanych ¢astic PM4q bylo zahrnuto také kritérium 36. nejvyssi
24-hod koncentrace.
Note: Criterion of a 36th maximum 24-h concentration was also included in the assessment of exceeding the annual limit of PM,.
Obr. 2.6 Rozpéti odhadu pravdépodobnosti zvyseni po¢tu nadorovych onemocnéni
v diisledku expozice Skodlivinam z venkovniho ovzdusi mést, 2008
Fig. 2.6 Cancer risk assessment of exposure to carcinogens A
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3. ZDRAVOTNI DUSLEDKY A RIZIKA
ZNECISTENI PITNE VODY

Pitnou vodou z vefejnych vodovodl je zasobo-
vano pres 90 % obyvatel CR. Udaje o kvalité
pitné vody jsou ziskavany od roku 2004 v ramci
celostatniho monitoringu vetejného zisobovani
pitnou vodou pomoci informac¢niho systému spra-
vovaného Ministerstvem zdravotnictvi.

V roce 2008 bylo monitorovano celkem 4 020 za-
sobovanych oblasti, coz jsou zakladni jednotky
pro posuzovani kvality pitné vody podle vyhlasky
Ministerstva zdravotnictvi CR 252/2004 Sb. v plat-
ném znéni. Pfevazna vétSina zadsobovanych oblasti
(3 738) patiila k tzv. menSim, v nichZ je zéso-
bovano po méné nez 5 000 obyvatelich. Pouze
282 zasobovanych oblasti patfilo do kategorie
tzv. vétsich, v nichz je vSak napojeno na vodovod
80 % viech obyvatel CR zdsobovanych vodou
z verejného vodovodu. Celkem 42 % obyvatel je
zasobovano pitnou vodou vyrobenou z podzem-
nich zdroja, 32 % z povrchovych zdroji a 26 %
ze zdroju smisenych.

3.1 Kvalita pitné vody

V roce 2008 bylo provedeno pies 35,3 tisic od-
béri pitné vody, pfi kterych bylo ziskano vice nez
841 tisic hodnot ukazateld jakosti vody. Ve vét-
Sich oblastech bylo z celkového poctu prislusnych
stanoveni zjiSténo prekroceni nejvyssi mezni hod-
noty] (NMH) v 0,12 % a mezni hodnoty2 (MH)
v 0,94 % stanoveni. V menSich oblastech prekro-
¢ilo NMH 0,88 % prislusnych stanoveni, MH 2,9 %
stanoveni. Vyvoj jakosti pitné vody doddvané ve-
fejnymi vodovody v obdobi let 2004-2008 je
znazornén na obr. 3.1. Cetnost nedodrZeni limit-
nich hodnot se zvySuje se zmensujici se velikosti
oblasti (klesajicim poctem zdsobovanych obyva-
tel). Ve vétsich oblastech je zjiStovano cetnéjsi
prekracovani limitni hodnoty pro chloroform,
v menS$ich oblastech jsou Castéji prekracovany

3. DRINKING WATER QUALITY
AND HEALTH RISKS

Drinking water from the public water supply
systems is available to more than 90 % of the
population of the Czech Republic. Drinking water
quality data has been obtained since 2004 within
the nationwide monitoring of drinking water from
the public supply using an information system
maintained by the Ministry of Health.

In 2008, a total of 4,020 supply zones were moni-
tored. The supply zone is the basic unit used in
the assessment of drinking water quality from the
public water supply system as defined by Decree
25272004 of the Ministry of Health of the Czech
Republic as last amended. The overwhelming
majority of supply zones (3,738) were smaller,
i.e. serving less than 5,000 population. Only 282
supply zones were classified as larger but served
80 % of the Czech population. As many as 42 %,
32 9% and 26 % of the population were supplied
with drinking water produced from underground,
surface and mixed sources, respectively.

3.1 Drinking water quality

In 2008, more than 35,3 thousand drinking water
samples from the public water supply system
were analyzed and more than 841,000 data on
drinking water quality indicators were obtained.
In larger supply zones, the maximum limit values'
(MLVs) and the limit values® (LVs) were exceeded
in 0.12 % and 0.94 % of the analysed samples,
respectively. In smaller supply zones, the respective
rates were 0.88 % and 2.9 %. The trend in the
drinking water quality from the public supply
system in 2004-2008 is shown in Fig. 3.1. The
incidence of failures to comply with the limits
increases with the decreasing supply zone size
(population supplied). The comparison shows that
the limit for chloroform is more often exceeded
in larger supply zones while in the smaller ones

Nejvyssi mezni hodnota je limitni hodnotou obsahu
zdravotné vyznamnych ukazateld v pitné vodé (NMH).
Prekroceni takového limitu vyluéuje vodu z pouZiti jako
vody pitné.

Mezni hodnota (MH) je limitni hodnotou pro ukazatele
uréujici zejména organoleptické vlastnosti vody. Jeji pfe-
kroCeni obvykle nepredstavuje akutni zdravotni riziko.

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.

The limit value (LV) applies to the content of the respective
sensorial quality indicator in drinking water. Non-
compliance with LV usually does not pose a health risk.
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limitni hodnoty pro dusi¢nany a vSechny ostatni
ukazatele. Cetnost piekroceni pro mikrobiologické
ukazatele je zndzornéna na obr. 3.2 a pro zdra-
votn€ vyznamné chemické ukazatele na obr. 3.3.
Na zékladé ddaji ziskanych z celostatniho mo-
nitoringu jakosti vod v letech 2004 az 2008 lze
konstatovat, Ze nedochdzi k vyraznym zménam
v jakosti pitné vody z vefejnych vodovodi.

Celkem 82 % obyvatel (7,8 milionu) bylo v roce
2008 zasobovano pitnou vodou z distribucnich siti,
v nichZ nebylo nalezeno Zadné prekroceni limitu
ani u jednoho ze zdravotné zavaznych ukazateld.
Naproti tomu ve 148 prevazné nejmensich vodo-
vodech, zasobujicich dohromady 25 000 obyvatel
(0,26 %), bylo nejméné u jednoho zdravotné vy-
znamného ukazatele nalezeno prekroceni limitni
hodnoty ve vSech provedenych stanovenich. Z toho
88 vodovodid zasobujicich 14 000 obyvatel ma
pro dany ukazatel schvdlenou do¢asnou vyjimku.

Z hlediska zdravotniho rizika jsou nejproblema-
ti¢téj$imi kontaminanty pitné vody dusi¢nany a
chloroform. Ptekroceni limitni hodnoty dusi¢nanii
(50 mg/l) bylo zjisténo ve 3,2 % pripadd (997).
Ve 200 oblastech zasobujicich celkem 57 100
obyvatel stfedni ro¢ni koncentrace dosdhla ¢i pre-
vySila limitni hodnotu pro obsah dusi¢nant (roz-
mezi 50-131 mg/l). Pouze 2 z téchto oblasti patii
do vétsich oblasti (zasobujicich nad 5 000 oby-
vatel) a obé maji pro obsah dusi¢nant platnou
vyjimku. Obsah chloroformu nad limitni hodno-
tou (30 pg/l) byl zjistén v 1,2 % ptipadech (69).
V 19 oblastech zasobujicich celkem 48 000 oby-
vatel dosdhla &i prevySila stfedni rocni koncen-
trace chloroformu limitni hodnotu; z t€chto oblasti
jsou dvé vétsi oblasti.

vvvvv

nim vyznamu optimélniho obsahu vapniku a hor-
¢iku v pitné vodé. Z monitoringu vyplyva, Ze jen
19 % obyvatel je zasobovano pitnou vodou s doporu-
¢enou optiméalni koncentraci vépniku (40-80 mg/l),
pouhych 6 % pak hoiciku (20-30 mg/l). Vodou
s optimalni tvrdosti (2-3,5 mmol/l) je zasobovano
29 % obyvatel.

Ozareni z pitné vody je plisobeno prevazné pii-
tomnosti radonu, pfispévek ostatnich radionuklidd
(izotopy radia, uranu) k ozafeni z pitné vody je
velmi nizky. Celkové zpiisobi obsah radionuklida

non-compliance with the limit values for nitrates
and all the other indicators is more frequently
observed. Non-compliance with the microbiolo-
gical indicators is represented in Fig. 3.2 and that
with the limit values for chemical indicators with
significance for health in Fig. 3.3. The nation-
wide monitoring data on drinking water quality
from 2004 to 2008 showed no marked changes
in the quality of drinking water from the public
supply system.

In 2008, 82 % (7.8 million) of the population were
supplied with water from the distribution systems
in which no exceedance of any maximum limit
value was recorded for any indicator with signi-
ficance for health. On the other hand, at least one
of the maximum limit values for any indicator
with significance for health was exceeded for all
analyzed samples in 148 mostly smallest supply
systems serving altogether 25,000 (0.26 %) popu-
lation. Of these, 88 supply systems serving 14,000
population have a temporary exemption granted
for the given indicator.

Nitrates and chloroform appear to be the most
problematic contaminants of drinking water. The
limit value (50 mg/L) for nitrates was exceeded
in 3.2 % (997) of the analyzed samples. In 200
supply zones serving a total of 57,100 popula-
tion, the annual mean concentration of nitrates
reached or exceeded the limit value (with a range
of 50-131 mg/L). Only two of these supply zones
are larger (i.e. serving more than 5,000 popula-
tion) and both of them have an exemption granted
for the content of nitrates. The limit value for
chloroform (30 ug/L) was exceeded in 1.2 % (69)
of the analyzed samples. In 19 supply zones (two of
which were larger ones) serving a total of 48,000
population, the annual mean concentration of
chloroform equalled or exceeded the limit value.

Currently, there is more information available on
the importance of the optimum concentrations of
calcium and magnesium in drinking water for
health. Based on the monitoring data, only 20 % of
the population are being supplied with water con-
taining the recommended optimum concentration
of calcium (40-80 mg/L) and 6 % of the population
with water containing the optimum amount of magne-
sium (20-30 mg/L). Water with optimum hardness
(2-3.5 mmol/L) is available to 29 % of the population.
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pfitomnych v pitné vodé efektivni davku v pri-
meéru asi 0,05 mSv/rok. Pfijmem pitné vody je
tedy Cerpano 5 % obecného limitu (I mSv/rok)
daného vyhlaskou Stitniho ufadu pro jadernou
bezpecnost €. 307/2002 Sb., o radiacni ochrané.
Mezni hodnota objemové aktivity podle vyhlasky
307/2002 Sb. ve znéni vyhlasky ¢. 499/2005 Sb.
byla prekrocena u dvaceti vétSinou malych vodo-
vodd. Primérné ozareni v disledku pfitomnosti
radonu v pitné vode je asi stokrit niZsi neZ z ra-
donu pronikajiciho do budov pfimo ze zemé.

Schvalené vyjimky

V roce 2008 platila pro 295 zdsobovanych oblasti
vyjimka schvédlena organem ochrany vefejného
zdravi. Mirnéjsi hygienicky limit, neZ stanovi vy-
hlaska ¢&.252/2004 Sb., byl nejcastéji uréen pro
dusi¢nany (160 oblasti zasobujici celkem 52 600
obyvatel). Povolena limitni hodnota se pohybo-
vala v rozmezi od 60 do 100 mg/l. Z dalSich zdra-
votné vyznamnych ukazatelli byla vyjimka udé-
lena naptiklad pro arzen (7 oblasti, 7 000 obyva-
tel), nebo pro jiZ nepouZivany, ale v prostiedi stle
pritomny herbicid Atrazin (11 oblasti, 47 000 oby-
vatel) ¢i Desethylatrazin (16 oblasti, 3 000 obyva-
tel). Celkem byla ve 237 oblastech udélena vy-
jimka pro jeden ukazatel jakosti pitné vody, ve
36 oblastech pro dva ukazatele, v 15 oblastech pro
tfi ukazatele a v 7 oblastech pro Ctyfi ukazatele
jakosti pitné vody. Podle tdajii v databazi Infor-
macniho systému platil v 56 zasobovanych oblas-
tech (11 000 obyvatel) alespoii po ¢ast roku 2008
uplny ¢i omezeny zdkaz uZivani vody z vodovodu
jako vody pitné.

3.2 Expozice kontaminantiim z pitné vody

V expozici kontaminantim jednoznacné domi-
nuji dusi¢nany; pitim pitné vody z vetejnych vodo-
vodu je pramérné Cerpano kolem 6 % celkového
denniho pfijatelného piijmu dusi¢nand’ (pfi denni
spotiebé 1 litru). U chloroformu byl zjiStén pra-
mérny prijem z pitné vody mirn€ nad 1 % den-

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. The content of radionuclides in drinking water
produces an effective dose at an average of roughly
0.05 mSv/yr. The intake of drinking water thus
accounts for 5 % of the general limit (1 mSv/yr)
specified in State Office for Nuclear Safety Decree
307/2002 on radiation protection. The volume
activity limit value specified by the Decree 307/2002
in the wording of the Decree 499/2005 was exceeded
in 20 mostly small supply zones. Average irradiation
as a result of the presence of radon in drinking water
is around one hundred times lower than that from
radon entering buildings directly from the ground.

Granted exemptions

In 2008, 295 supply zones had an exemption
granted by the public health protection authority.
Less stringent public health limits than those set in
Regulation 252/2004 applied most often to nitrates
(160 supply zones serving a total of 52,600 popu-
lation). The tolerated limit values ranged from
60 to 100 mg/L. Other indicators with significance
for health with the granted exemptions were
e.g. arsenic (7 supply zones, 7,000 population),
or herbicides such as Atrazine which is not used
any longer but is still present in the environment
(11 supply zones, 47,000 population) or Desethyl-
atrazine (16 supply zones, 3,000 population).
The exemptions applied to one drinking water
quality indicator in 237 supply zones, to two indi-
cators in 36 zones, to three indicators in 15 zones
and to four indicators in the remaining 7 zones.
Based on the Information System data, the supplied
water was either prohibited or restricted for use
as drinking water at least for a part of 2008
in 56 supply zones serving 11,000 population.

3.2 Exposure to pollutants from drinking water

As for the intake of pollutants from drinking water,
exposure to nitrates clearly predominates, reaching
about 6 % on average of the tolerable daily intake
of nitrates’ (for a daily consumption of 1 litre of

3 Velikost expozice kontaminantd v CR byla ziskana po-

moci stfedni koncentrace (medidnu) koncentraci v za-
sobovanych oblastech ziskanych rozbory vzork(i vody
béhem roku. Priimérna expozice za vSechny oblasti pak
byla zvazena poctem zasobovanych obyvatel. Pfi po-
uziti 90% kvantilu koncentraci dusi¢nant jde o hodnoty
ve vysi 7-8 % denniho pfijatelného pfijmu.

3 The magnitude of exposure to pollutants 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" percentile of con-
centrations, the exposure to nitrates was 7-8 % of
the tolerable daily intake.
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niho tolerovatelného pfijmu, a to pouze ve vétSich
zasobovanych oblastech. Koncentrace ostatnich
hodnocenych kontaminantd v pitné vodé casto
nepfesahuji mez stanovitelnosti pouzité analy-
tické metody a proto expozici témto latkdm nelze
kvantifikovat. S jistotou lze vSak fici, Ze primérna
expozice je men$i neZ 1 % prislusného expozic¢-
niho limitu.

Ag&koliv je primérné obyvateli CR pfijimano
z pitné vody kolem 6 % celkového denniho pfi-
jatelného piijmu dusi¢nanti, téméf jedna Ctvrtina
obyvatel CR zasobovanych z vefejného vodovodu
ma piijem dusicnand vyssi nez 10 %. Rozdé€leni
obyvatel podle velikosti expozice kontaminantiim
z pitné vody v roce 2008 je uvedeno na obr. 3.4.

Akutni poSkozeni zdravi obyvatelstva sledova-
nymi kontaminanty nebylo zji§t€no. V roce 2008
byly pracovniky odboru komunalni hygieny kraj-
skych hygienickych stanic hlaSeny 2 pfipady Se-
tfenych epidemii ve Zlinském kraji, ve kterych
nebylo moZno vyloucit podil pitné vody z verej-
ného vodovodu na jejich vzniku. V obou pfipa-
dech se jednalo o mensi vodovody.

3.3 Karcinogenni riziko z pitné vody

Pro vypocet prfedpovédi teoretického zvySeni
pravdépodobnosti vzniku nadorovych onemoc-
néni v disledku chronické expozice 12 orga-
nickym latkdm z pfijmu pitné vody byl pouzit
linearni bezprahovy model podle metody hodno-
ceni zdravotniho rizika. Z téchto latek ma nej-
vy$8i podil na velikosti rizika vzniku nadorového
onemocnéni bromdichlormethan, vinylchlorid,
dibromchlormethan, tetrachlorethan a trichlor-
ethen. Podle vypoctu teoretického zvyseni pravdé-
podobnosti vzniku naddorovych onemocnéni v di-
sledku chronické expozice karcinogennim latkdm
mize konzumace pitné vody z vefejného vodo-
vodu teoreticky prispét k rocnimu zvySeni pravde-
podobnosti vzniku niddorovych onemocnéni pfi-
blizné dvéma pfipady na 10 miliénti obyvatel.

Vypoclty expozice a rizika byly provedeny podle
standardniho postupu, nicméné pouZité expozicni
faktory jsou vzdy zatiZeny urcitou mirou nejistoty,
jako naptiklad omezené spektrum sledovanych
zdravotné vyznamnych latek, individualni velikost
konzumace pitné vody z vodovodu, riiznd mira

tap water). In larger supply zones, the average
daily intake of chloroform from drinking water
was slightly more than 1 % of the tolerable daily
intake. Concentrations of the other pollutants in
drinking water often do not reach the detection
limits of the respective analytical methods used.
Therefore 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 % of
the total tolerable daily intake; nevertheless, almost
one quarter of the population is supplied with
drinking water that accounts for more than 10 %
of the tolerable daily intake of nitrates. Distribu-
tion of the population by magnitude of exposure to
pollutants from drinking water in 2008 is shown
in Fig. 3.4.

Acute damage to health from the monitored pollu-
tants was not observed. In 2008, community public
health professionals of the regional public health
authorities reported two outbreaks investigated
in the Zlin region with possible link to the intake
of drinking water from the public supply system.
The two outbreaks were associated with smaller
supply zones.

3.3 Cancer risk from drinking water

The linear no-threshold dose-response model
according to the method for health risk assess-
ment was used for calculating the theoretical
incremental cancer risk from chronic exposure
to 12 organic contaminants from drinking water.
The major contributors to cancer risk are bromo-
dichlormethane, vinyl chloride, dibromochloro-
methane, tetrachloroethane and trichloroethene.
The calculation of the theoretical incremental
cancer risk from chronic exposure to carcinogens
from the public water supply system revealed
that the drinking water intake might theoretically
result in 2 incremental cancer cases per 10 million
population per year.

The calculations of exposure and risk were carried
out according to a standard procedure. Never-
theless, the considered factors always imply
a certain level of uncertainty, e.g., as a result
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vstiebani sledovanych latek v organismu apod.
To mohlo vést k nad- i podhodnoceni situace.
Inhalacni a dermdlni expozice, které jsou u né-
kterych kontaminantti podobné vyznamné jako
konzumace, nebyly uvaZovany, protoZe chybi
specifické udaje o chovani Ceské populace prii
vyuzivani vody v domacnosti.

3.4 Jakost vody ve verejnych a komeréné
vyuzivanych studnach

V ramci celostatniho monitoringu jsou sbirdny
také udaje o jakosti pitné vody pochézejici z ve-
fejnych studni a individualnich zdroji vyuziva-
nych k podnikatelské cinnosti, pro jejiz vykon
musi byt pouZivéana pitnd voda (komerc¢ni studny).
V roce 2008 bylo odebrano 5 725 vzorkl z 378
vefejnych a 2 233 komercnich studni. Z celko-
vého poctu 130 287 hodnot ukazateld jakosti pitné
vody bylo zhruba v 5 % zaznamenano nedodr-
Zeni limitnich hodnot ukazateltl jakosti (6 379 pii-
padt). Limity pro obsah zdravotné vyznamnych
ukazatell jakosti vody (NMH) byly prekroceny
v 1,45 % pfislusnych stanoveni (709 pripadech).

of the limited spectrum of monitored substances
with significance for health and interindividual
variation in tap water consumption, 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 ingestion of
some pollutants 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
from public and commercial wells has also
been entered in the Information System. In 2008,
5,725 samples were collected from 378 public
wells and 2,233 commercial ones. Of a total of
130,287 obtained results about 5 % (6,379) did
not comply with the limit values for the drinking
water quality indicators. The limits for the indi-
cators with significance for health were exceeded
in 1.45 % (709) of the analyzed samples.
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7 A\
Obr. 3.1 Cetnost nedodrzeni limitnich hodnot podle velikosti zdsobované oblasti,
2004-2008
Fig. 3.1 Exceedance of the DW quality limit values by size of the supply zone, 2004—2008
NMH — malé oblasti ‘
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NMH — nejvy$$i mezni hodnota — pro zdravotné vyznamné ukazatele
MH — mezni hodnota — pro ukazatele zdravotné méné vyznamné, organoleptickych vlastnosti apod.
MLV — maximum limit value — for health relevant indicators
LV — limit value — for indicators of organoleptic properties
Obr. 3.2 Cetnost nedodrzeni limitni hodnoty pro mikrobiologické a biologické
ukazatele, 2008
Fig. 3.2 Exceedance of the limit values for microbiological and biological
indicators, 2008
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Obr. 3.3 Cetnost nedodrzeni nejvy$si mezni hodnoty pro ukazatele jakosti
pitné vody, 2008
Fig. 3.3 Exceedance of the maximum limit value for water quality indicators, 2008
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Zadné prekrogeni nejvy$si mezni hodnoty u obou typl oblasti v roce 2008: 1,2-dichlorethan, vinylchlorid, kyanidy, méd),
microcystin-LR, stfibro, trichlorethen.
Zadné prekro¢eni nejvy$si mezni hodnoty u oblasti nad 5 000 obyv. a ¢etnost prekro¢eni do 0,1 % u oblasti do 5 000 obyv.
v roce 2008: benzen, bér, kadmium, chrom, selen, trihalomethany, polyaromatické uhlovodiky.

No excessive values in both types of supply zones in 2008: 1,2-dichloroethane, chloroethene, cyanides, copper, microcystine-LR,
silver, trichloroethene.

No excessive value in supply zones over 5,000 pop. and up to 0.1 % in supply zones below 5,000 pop.:

benzene, boron, cadmium, chromium, selenium, trihalomethanes, PAHSs.

Obr. 3.4 Rozdéleni obyvatel podle expozice chemickym latkam z pitné vody, 2008
Fig. 3.4 Distribution of the population by the level of exposure to chemicals
from drinking water, 2008
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4. ZDRAVOTNI DUSLEDKY
A RUSIVE UCINKY HLUKU

4.1 Hodnoceni vysledki méreni hluku
v letech 1994-2006

Analyza vyvoje hluku byla provedena na zakladé
vysledkd méfeni hluku ve 38 lokalitdch v 19 més-
tech (v kazdém mésté€ ve dvou lokalitach s riznou
hlucnosti) v obdobi let 1994 az 2006, a to pro hlu-
kové ukazatele Lq (den 6:00—-18:00 hod.), L, (vecCer
18:00-22:00 hod.), L, (noc 22:00-6:00 hod.) a
Lgyn (den-vecer-noc), uvedené ve Vyhlasce o hlu-
kovém mapovani ¢. 523/2006 Sb. Velikost zmény
hlukovych ukazateld byla vyjadiena jako zména
za dobu deseti let méfeni v priabéhu sledovaného
obdobi. Testovana byla hypotéza, zda jsou v dané
lokalité hodnoty hlukovych ukazatelii ve sledova-
ném obdobi konstantni a jejich kolisani je mozZno
povazovat za ndhodné odchylky. V opacném pii-
padé bylo predpoklddano, Ze dochdzi k nértstu
nebo poklesu hodnoty hlukovych ukazateli. Vy-
znamnost zjiSténého narlstu resp. poklesu byla
testovana statistickou metodou linearniho regres-
niho modelu. Testy byly provadény na hladiné
vyznamnosti p = 0,05. Za vécné vyznamné zmény
byly povaZzovany zmény vétsi nez 2 dB za 10 let.

V poloviné vSech hodnocenych lokalit nebyl ve
sledovaném obdobi zjistén Zadny vyvoj celodenni
(den-vecCer-noc) hlukové situace, namérené hod-
noty tam nahodné kolisaly. V poloviné lokalit byl
prokazan statisticky vyznamny vzestup (11 loka-
lit) ¢i pokles (8 lokalit) hlukového ukazatele pro
den-vecer-noc. K vyznamnému vzestupu o vice
nez 2 dB doslo v osmi lokalitdch, k vyznamnému
poklesu vétSimu nez 2 dB ve tifech lokalitich.
Vyvoj ukazatel hluku v obdobi let 1994-2006
na sledovanych méstskych lokalitach je obsahem
tab. 4.1.1. Celkové nebyl zjistén vyznamny ros-
touci ani klesajici trend vyvoje hluc¢nosti, nebot
pramérnd zména za deset let ukazatele Lgy, ve
sledovanych lokalitich ¢ini celkem 0,8 dB a neni
statisticky vyznamnd. Je tfeba vzit v uvahu, Ze
lokality urcené pro sledovani dopada hluku v Zi-
votnim prostiedi na zdravi byly vybrany uvnitf
meést v oblastech s ukoncenou zastavbou, kde az
na vyjimky nedochézi k vyznamnému stavebnimu
rozvoji. Vybrané lokality v jednotlivych méstech
nemohou reprezentovat hlu¢nost celého mésta.

4. HEALTH AND COMMUNITY
NOISE

4.1 Evaluation of noise measurements
during 1994-2006

In 1994-2006, noise measurements from a total
of 38 localities in 19 cities (two localities with
different noise levels per city) were analysed
using the following noise markers (as stipulated
under the noise mapping act no. 523/2006 Sb.):
Ly (daytime 6.00—18.00 hours), L, (evening
18.00-22.00 hours), L, (nightime 22.00-6.00)
and Ly, (day-evening-night). The extent of
changes in noise marker values was expressed
as the change undergone over a ten year period
of measurements. The following question was
addressed: were noise marker values in a given
locality constant, with fluctuations explainable
as random deviations, or was there an increase or
decrease in noise marker values? The significance
of recorded increases or decreases was tested by
linear regression model and tests were carried
out at a significance level of p = 0.05. Changes
in excess of 2 dB over a ten year period were
regarded as significant.

In one half of all monitored localities there was
no development of the daily (day-evening-night)
noise situation and detected values fluctuated
at random. In the other half of monitored locali-
ties there was a statistically significant increase
(11 sites) and decline (8 sites) in noise marker
values for day-evening-night. A significant increase
in excess of 2 dB was detected in eight localities,
whilst a decrease in excess of 2 dB was recorded
in three localities. Table 4.1.1 shows the develop-
ment of noise markers during the 1994-2006
period in monitored city localities. Overall, no
increasing or decreasing trend was revealed since
the mean change in Ly, over a 10 year period
in monitored localities was 0.8 dB and is not
statistically significant. It should be taken into
account that the localities selected for determining
environmental consequences of noise on human
health were in city zones where development was
terminated and, apart from a few exceptions, no
building work took place. The selected localities
in individual cities cannot represent the noise
levels of the city as a whole.
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Tab. 4.1.1 Vyvoj hlukovych ukazateli v letech 1994-2006
Tab. 4.1.1 Time trends of noise descriptors in 1994-2006

Mésto Lokalita 1* / Locality 1*

Lokalita 2 / Locality 2

Clty Ld / Ld LV / Le Ln / Ln

I—dvn / Lden

Ld / Ld Lv/ Le Ln / Ln Ldvn / Lden

Brno 0 0 0

0

o

P 0 P

Ceské Budéjovice

Décin

Havli¢klv Brod

Hradec Kralové

[elieolleolie]

Jablonec

Jihlava

Kladno

Kolin

Liberec

Olomouc

ol <|lo|<K|o

00TV ILK|K<|TVo|o|+ |+ |O

Ostrava

o+ oK |K<|o|lo|o|< |+

OO0+ O|LK|IK<|0O|0|0O|L|O|T

Plzen

TV|o|o|+ oK |K|0o|o|o|LK|o|o

Praha 3

)

T

Pribram

Usti nad Labem

Usti nad Orlici

Znojmo

T o<
oo |I<
o|lo|o|<|T

Zdar nad Sazavou

+ <0000 |TV|OoIK<|0O0Oj0O|T|0O|0|O0|O
oO|l0o|l0o|lo|LK|O|l0o|l0o|0O|L|O|l0O|Oo|O|O|O|O|O
OoO|0o|0|l0o|LK|O|l0o|l0|0O|LK|O|ILK|Oo|0|Oo|IK|O|O

olT|o|l<
+ | <|o|lo|<|o|o

Poznamky / Notes:

* lokalita 1 je v kazdém mésté hlu¢néjsi nez lokalita 2
locality 1 is always noisier than locality 2

+ statisticky vyznamny vzestup na hladiné vyznamnosti 0,05
statistically significant increase at p = 0.05 significance level

— statisticky vyznamny pokles na hladiné vyznamnosti 0,05

statistically significant decrease at p = 0.05 significance level

0 nahodné kolisani hodnot
random variation of the values

V statisticky vyznamny vzestup na hladiné vyznamnosti 0,05 a zaroven nad 2 dB/10 let
statistically significant increase at p = 0.05 significance level and more than 2 dB/10 years

P statisticky vyznamny pokles na hladiné vyznamnosti 0,05 a zarover nad 2 dB/10 let
statistically significant decrease at p = 0.05 significance level and more than 2 dB/10 years

4.2 Dotaznikové Setieni vlivu hluku
na zdravi

Dotaznikové Setfeni vlivu hluku na zdravi probéhlo
v roce 2007 v téchto méstech: Havlickav Brod,
Hradec Kralové, Jablonec nad Nisou, Kladno,
Olomouc, Ostrava, Praha 3, Usti nad Labem,
Usti nad Orlici a Znojmo. V kazdém mésté pro-
béhlo Setfeni ve dvou lokalitich s riznou trovni
hluénosti. Pocet osob zarfazenych do Setfeni
byl stanoven na cca 10 000 (zaokrouhleno na
celé domy). Dotaznik obdrZeli vSichni obyvatelé
prislusnych domu v lokalité, ktefi svym vékem
odpovidali vékovému rozpéti 30-75 let. Bylo
ziskano 4 987 vyplnénych dotaznikd, celkova
respondence byla 51 %.

4.2 Questionnaire survey of noise effects
on human health

A 2007 questionnaire survey of noise effects on
human health took place in the following cities:
Havlickitv Brod, Hradec Krdlové, Jablonec nad
Nisou, Kladno, Olomouc, Ostrava, Prague district 3,
Usti nad Labem, Usti nad Orlici and Znojmo.
Research in each city was conducted in two loca-
lities with differing noise levels. The number of
participants was determined approximately per
10,000 population (rounded up for complete
houses). All inhabitants aged 30-75 in domiciles
belonging to a selected locality were addressed.
A total of 4,987 questionnaires was returned
at a response rate of 51 %.
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Zdravotni stav respondentd byl hodnocen podle
veéku respondentl a hlu¢nosti bydlisté. Svuj cel-
kovy zdravotni stav hodnotilo jako Spatny nebo
velmi Spatny 11 % vSech respondenti (5 % ve
véku 3044 let, 12 % ve véku 45-59 let a 16 %
ve véku 60-75 let). Tyto vysledky odpovidaji uda-
jum zjisténym jinymi studiemi (HELEN, 2004/05,
studie agentury INRES, 2007). Vyznamnym ne-
gativnim G¢inkem hluku je naruSovani komuni-
kace. Obtize s porozuménim fec¢i a komunikaci
vedou k problémim v mezilidskych vztazich, ke
sniZzeni pracovni kapacity, nejistoté a ke zvyse-
nému mnoZstvi stresovych reakci. Ve sledova-
ném souboru uvedlo narusovani komunikace hlu-
kem 18 % respondentll. Vyskyt je vyznamné vyssi
narusSeni komunikace mezi lidmi u 32 % respon-
dentl a u 40 % respondentt, jejichZ byt ma okna
obytnych mistnosti situovand do ulice. V nejtis-
Sich lokalitach uvedlo tento problém pouze 8 %
respondentd.

Ruseni spanku je vyznamnym mechanismem pi-
sobeni hluku na ¢lovéka s fyziologickymi i psycho-
logickymi dusledky. ZhorSena kvalita spanku se
projevuje zhorSenou naladou, sniZzenim vykonnosti,
bolestmi hlavy a tnavnosti. RuSeni spanku také
muze vést ke zvySenému uzivani 1€k na spani
s jejich neZadoucimi ucinky a muzZe téZ zvySovat
riziko hypertenze. RuSeni spanku hlukem uvedlo
37 % vsech respondentd. V nejhlu¢néjsich loka-
litach, ve kterych byla prekrocena mezni hod-
nota hlukového ukazatele L4y, 70 dB, bylo ruseno
66 % osob. Probouzeni se v pribéhu spanku bylo
¢astéjSim mechanismem naruSeni spanku nez po-
rucha usinani (obr. 4.1).

ObtéZovani dennim hlukem v misté bydlisté¢ uvedlo
celkem 51 % respondentl. Je to nejCastéjsi pfi-
¢ina obtéZovani, nasledovana problémem znecis-
téni vefejnych prostranstvi (48 % respondentil),
prasnosti (46 %) a zneciSténim ovzdusi (42 %).
Automobilova doprava, vyraznd pric¢ina hluku a
znecisténého ovzdusi, obtéZzuje 55 % vSech respon-
dentti, v hlu¢nych lokalitich 88 % respondentd.
V tichych lokalitach (lokality s hlukovym uka-
zatelem Ly < 55 dB), které jsou méné zatiZené
automobilovou dopravou, je nejcastéjsi pti¢inou
obtéZovani zneciSténi vefejnych prostranstvi. Obte-
7Zovéni faktory Zivotniho prostfedi ve skupinich
lokalit podle hlu€nosti znazorfuje obr. 4.2.

The health condition of respondents was assessed
by age and the noise levels of the domicile. Over-
all health condition was rated as ‘poor’ or ‘very
poor’ by 11 % of respondents (5 % aged 30-44
years, 12 % aged 45-59 and 16 % aged 60-75).
These results correlate with those revealed by
other studies (HELEN 2004/05, INRES study 2007).
A significant negative effect of noise is commu-
nication disturbance. Difficulties with communi-
cation and hearing speech lead to problems in
interpersonal relationships, lowered work capa-
city, uncertainty and increased amount of stress
reactions. A total of 18 % of respondents reported
communication disturbance. In the noisiest loca-
lities communication disturbance was reported
by 32 % of respondents and 40 % of respon-
dents with windows of living spaces situated
onto a street. In quiet localities this problem was
reported by only 8 % of respondents.

Sleep disturbance is a significant mechanism of
noise-associated effects on the population with
physiological and psychological consequences.
Deteriorated sleep quality manifests in bad moods,
declined efficiency, headaches and fatigue. Sleep
disturbance may also lead to increased intake of
sleeping-pills with associated side-effects and
may also increase the risk of hypertension. Noise-
associated sleep disturbance was reported by
37 % of respondents. In the noisiest localities
where the noise marker Lg,, threshold 70 dB was
exceeded, 66 % of respondents reported sleep
disturbance. Awakening from sleep was a more
frequent mechanism of sleep disturbance than
problems with falling asleep (Fig. 4.1).

Daytime noise disturbance in the domicile was
reported by 51 % of respondents, and was the
most common complaint followed by public litter
(48 %), dust (46 %) and air-pollution (42 %).
Traffic, a significant cause of noise and air-
pollution disturbed 55 % of all respondents and
88 % of respondents in noisy localities. In quiet
localities (with Ly < 55 dB) which are less exposed
to traffic the most common complaints were
associated with public litter. Disturbing environ-
mental factors in group of localities by noise
levels are presented in Fig. 4.2.

Domiciles were described as ‘noisy’ by 86 % of
respondents from the noisiest areas, 62 % from
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Své bydlisté povazuje za hlucné 86 % obyvatel
nejhlu¢néjsich lokalit, 62 % obyvatel stfedné hluc-
nych a 21 % obyvatel nejtissich lokalit. Ve vni-
mani hlu¢nosti v misté bydlist€ hraje vyznam-
nou roli dispozice bytu vzhledem ke zdroji hluku,
predevsim v nejhluc¢néjsich lokalitich. V téchto
lokalitach povazuje svoje bydlisté za hlu¢né 95 %
respondentd, ktefi maji okna dennich obytnych
mistnosti orientovana do ulice.

Nepfiznivym disledkem hluku v misté bydlisté
je i omezovani vétrani, které mize mit za nasle-
dek zhorSeni kvality vnitfniho ovzdu$i v byté&.
tel Casté omezovani vétrani vzhledem k nadmér-
nému hluku.

medium-noise localities and 21 % of respondents
from the quietest localities. In noise perceiving
a significant role plays the dwelling disposition
with respect to source of noise, namely in the
noisiest localities;, 95 % of respondents with day-
room windows oriented to the street reported
their domiciles as ‘noisy’.

A negative effect of noise in domiciles is limita-
tion of ventilation which may result in worsened
indoor-air quality. In the noisiest localities 60 %
of respondents quoted ventilation as frequently
limited due to excessive noise.
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7 N
Obr. 4.1 Problémy se spankem v lokalitach podle hladin hluénosti
Fig. 4.1 Sleep disorders in the localities with different noise levels
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Obr. 4.2 Obtézovani faktory zivotniho prostiedi podle hluénosti lokalit
Fig. 4.2 Annoying factors in relation to noise levels in the localities
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Dietarni expozice

Dietary exposure
5. ZDRAVOTNI DUSLEDKY 5. HEALTH EFFECTS
ZATEZE LIDSKEHO ORGANISMU AND RISKS OF HUMAN
CIZORODYMI LATKAMI DIETARY EXPOSURE
Z POTRAVINOVYCH RETEZCU, TO CONTAMINANTS
DIETARNI EXPOZICE FROM FOOD CHAINS

5.1 Bakteriologicka analyza potravin

Ve studii byl sledovan vyskyt vybranych pato-
gennich bakterii v potravinich z trzni sité. Vybér
vySetfovanych komodit byl proveden podle spo-
tfebniho kose se zaméfenim na ty skupiny potra-
vin, které se v minulosti u nas nebo v zahranici
podilely na vzniku alimentarnich onemocnéni.

Pozornost byla zaméfena na prikaz Ctyt etiologic-
kych agens — piivodcd vyznamnych alimentdrnich
onemocnéni: Salmonella spp., Campylobacter spp.,
Listeria monocytogenes a S. aureus. Kromé sal-
monel a L. monocytogenes jsou ostatni agens
sledovadna v rdmci béZné kontroly zdravotni neza-
vadnosti potravin pouze vyjimecné a tak infor-
mace o frekvenci jejich vyskytu v jednotlivych
komoditach a detailni charakteristika neni k dis-
pozici. U vySetfovanych vzorka potravin byl pro-
vadén prikaz, u potravin k pfimé spotiebé bylo
provadéno i stanoveni poctu. Mikrobiologicka
analyza byla provadéna podle mezinarodnich
norem fady EN ISO.

Na pfitomnost salmonel bylo vySetfeno 683 vzorkl
riznych potravin zahrnujicich komodity urcené
k dalSimu kulindrnimu zpracovani i k pfimé spo-
ttebé. Celkem bylo zjisténo 11 (1,6 %) vzorkt s po-
zitivnim nalezem salmonel, 8 bylo ziskdno z drl-
beZiho masa a drobtl, 1 z veprovych jater, 1 z ry-
biho masa a 1 z mékkého salamu. U 6 izolatd byl
zjistén sérotyp S. Enteritidis, fagové typy PT6,
PT7, PT8 a PT13a, citlivé ke vSem 17 testova-
nym antimikrobidlnim latkdm. V jednom piipadé
byl z rybiho masa izolovan kmen S. Enteritidis,
fagového typu PT 13, rezistentni k ampicilinu.
U dvou vzorkt byl zjistén sérotyp 0:6,7;H:-:1,5,
jednalo se o maso kufeci plivodem ze Slovenska
a dribezi droby (bez udani vyrobce a zemé pul-
vodu). Izolat z dribeZiho masa byl rezistentni
k sulfonamidim, streptomycinu, tetracyklinu a
kyselin€ nalidixové, izolat z driibeZich drobu byl
citlivy. V jednom piipadé byl ze vzorku masa
slepice ziskan kmen S. Thompson rezistentni

5.1 Bacteriological analysis of foodstuffs

In the study the presence of selected pathogenic
agents in foodstuffs from the market network was
monitored. Selection of examined commodities
was based on the consumer food basket and
targeted at those food groups which had in the
past played a role in alimentary diseases both
in the Czech Republic and abroad.

The attention was focused on determination of four
etiological agents causing significant alimentary
diseases: Salmonella spp., Campylobacter spp.,
Listeria monocytogenes and S. aureus. Except
for salmonella these agents are monitored only
exceptionally during the routine inspection of
food health safety and therefore there is no
information available about their incidence in
the respective commodities and the detailed
characteristics in the Czech Republic is missing.
Examined food samples were subjected to detec-
tion; in foods intended for direct consumption also
microorganism counts were conducted. Micro-
biological analysis was performed in line with
international EN ISO norms.

Total 683 samples of different food kinds were
tested for the presence of salmonella, comprising
both commodities intended for further culinary pro-
cessing and those for direct consumption. A total
of 11 samples were identified (1.6 %) as positive
for salmonella: eight of chicken and poultry offal,
by one sample of pork liver, fish meat and cooked
salami. Six isolates were identified as S. Enteritidis,
phage types PT6, PT7, P18 and PTI3a, which
were sensitive to all 17 tested antimicrobials.
The fish meat isolate was identified as S. Enteri-
tidis, phage type PT 13, resistant to ampicillin.
In two samples — chicken meat from Slovakia and
poultry offal (without indicating of producer or
country of origin) — the serotype 0:6.7;H:-:1.5
was identified. The chicken meat isolate was
resistant to sulphonamides, streptomycin, tetra-
cycline and nalidixic acid; isolate from poultry
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k streptomycinu, sulfonamidim, tetracyklinu a
kyseliné nalidixové. Z jednoho vzorku veptfovych
jater byl vyizolovan kmen S. Typhimurium fago-
vého typu DT 104, kmen byl rezistentni k 6 anti-
mikrobidlnim latkdm (ampicilin, chloramfenikol,
streptomycin, sulfonamidy, tetracyklin, amoxycilin
s kyselinou klavulanovou).

Prikaz pfitomnosti termotolerantnich kampylo-
baktera byl provadén u syrového masa, Cerstvé a
mraZené zeleniny a Cerstvého ovoce. Celkem bylo
vySetfeno 215 potravin, u 38 (17,7 %) vzorka byl
potvrzen pozitivni nélez. Jednalo se o 20 vzorka
dribeziho masa, 10 vzorkt drubezich drobu,
6 vzorkli veprovych jater a po jednom vzorku
krali¢tho a rybiho masa. Na zdkladé druhové
identifikace bylo zjiSténo, Ze nejvice byl zastoupen
druh C. jejuni (39,5 %), dale C. jejuni a C. coli
soucasné (31,5 %) a C. coli (28,9 %). Ve vzorcich
zeleniny a ovoce nebyla pfitomnost bakterii rodu
Campylobacter potvrzena.

Na pfitomnost bakterii Listeria monocytogenes
bylo vysetfeno 659 vzorkli potravin. Celkem bylo
ziskano 25 (3,8 %) izolati L. monocytogenes.
Vyskyt tohoto patogenu v potravinach urcenych
k prfimé spotfebé byl potvrzen u masnych vy-
robkid (9krat), jedenkrat v rybich a cukrafskych
vyrobcich a jedenkrat ve vzorcich Cerstvé zele-
niny. U téchto potravin bylo provedeno také kvan-
titativni vySetfeni. V Zadném ze vzorkl nebyl pre-
krocen povoleny limit 1,0.10° KTJ/g potraviny.
Sérotypizaci vSech izolati L. monocytogenes bylo
zjisténo, Ze nejcastéji byl zastoupen sérotyp 1/2a
(17/68 %), déle se jednalo o sérotypy 1/2b (3/12 %),
4b (3/12 %) a 1/2c (2/8 %).

Pritomnost bakterii Staphylococcus aureus byla
sledovana u 599 vzorka potravin. U 81 (13,5 %)
vzorkd byla potvrzena pfitomnost S. aureus. Kvan-
titativni vySetfeni bylo provadéno u potravin urce-
nych k pifimé spotrebé. VSechny vysetfované vzorky
vyhovély stanovenym kritériim. U 57 (70,3 %)
izolath S. aureus byla prokazana pritomnost gentll
koédujicich stafylokokové enterotoxiny. Nejvice
zastoupenymi geny byly seg (32 izolatl) a sei
(29 izolath), nasledoval gen sec (19 izolatl), sea
(11 izolatd), sed a seh (7 izolatd), sej (5 izolath)
a gen seb (1 izolat).

Vysledky mikrobiologické analyzy dokumentuji
aktualni frekvenci vyskytu patogennich agens

offal was susceptible. The strain S. Thompson
was identified in one sample of hen meat,
resistant to streptomycin, sulphonamides, tetra-
cycline and nalidixic acid. In a sample of pork
liver the strain S. Typhimurium, phage type
DT 104, was isolated, resistant to six anti-
microbials (ampicillin, chloramphenicol, strepto-
mycin, sulphonamides, tetracycline, amoxicillin
with Clavulin).

Determination of thermotolerant campylobacters
was conducted in raw meat, fresh and frozen
vegetable and fresh fruit. A total of 215 foods
were tested, of which 38 (17.7 %) were positive.
These were: 20 samples of poultry, 10 samples
of poultry offal, 6 samples of pork liver and
by 1 sample of rabbit and fish meat. Based on
type identification the most frequent agent was
found: C. jejuni (39.5 %), both C. jejuni and
C. coli together (31.5 %) and C. coli (28.9 %).
In vegetable and fruit samples the presence of
Campylobacter was not confirmed.

A total of 659 food samples were examined for
presence of Listeria monocytogenes, yielding 25
(3.8 %) isolates. The presence of this pathogen
in food intended for direct consumption was con-
firmed in meat products (9 cases), in fish and
confectionary products and in fresh vegetable
(by 1 case). These foods were subjected to quanti-
tative examination; none of the tested samples
exceeded the acceptable limit of 1.0.10° CF U/g.
The most frequent serotypes of isolated L. mono-
cytogenes were serotypes 1/2a (17/68 %), 1/2b
(3/12 %), 4b (3/12 %) and 1/2¢ (2/8 %).

The presence of Staphylococcus aureus was
monitored in a total of 599 food samples, and
confirmed in 81 (13.5 %). Quantitative examina-
tion was performed in food intended for direct
consumption. All samples complied with the
stated criteria. In 57 cases (70.3 %) of S. aureus
isolates, the presence of genes for coding staphy-
lococcus enterotoxins was confirmed. The most
frequent genes were seg (32 isolates) and sei
(29 isolates), followed by sec (19 isolates), sea
(11 isolates), sed and seh (7 isolates), sej (5 iso-
lates) and seb (1 isolate).

The microbiological analysis outputs document
the actual incidence of pathogen agents in
selected food commodities from the food distri-

44

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



Dietarni expozice
Dietary exposure

ve vybranych komoditich potravin v trzni siti
a napomahaji upfesnéni pfedstav o moZnych
vehikulech alimentarnich onemocnéni. Typizace
izolovanych kmenti dokumentuji kontaminaci
volné proddvanych masnych vyrobkd v nékterych
obsluhovanych usecich prodejen.

5.2 Mykologicka analyza potravin

V roce 2008 pokracovalo sledovéni vyskytu toxino-
gennich vlaknitych mikroskopickych hub (plisni),
producentii aflatoxinit a ochratoxinu A ve vybra-
nych potravinach. Specializované mykologické
vySetfeni bylo zaméfeno predev§im na detailngjsi
sledovani toxinogennich vlaknitych mikrosko-
pickych hub Aspergillus sekce Nigri, producentt
ochratoxinu A. Ve cCtyfech odbérovych termi-
nech bylo odebrano 13 druhti komodit na 12 od-
bérovych mistech v CR, coZ predstavuje celkem
156 vzorki potravin.

Izolaty mikromycetd byly rodové a druhové spe-
cifikovany a byla studovana jejich toxinogenita
(napf. uréeni produkce mykotoxina aflatoxint a
ochratoxintl). U vybranych potravin byl stanoven
celkovy pocet vlaknitych mikroskopickych hub
(KTJ/g potraviny) a byl charakterizovan jejich
mykologicky profil. Vyskyt sledovanych druht
toxinogennich vlaknitych mikroskopickych hub byl
dale charakterizovan indexem kontaminace (Iy),
tzn. pomérem poctu potencidlné toxinogennich
vlaknitych mikroskopickych hub (KTJ/g potra-
viny) k celkovému poctu vldknitych mikrosko-
pickych hub (KTJ/g potraviny).

Byla prokazana pfitomnost potencidlné toxinogen-
nich vlaknitych mikroskopickych hub Aspergillus
Sflavus, producentt aflatoxint, celkem v 10 vzor-
cich (j. 12 %) uvedenych typt potravin: té€stoviny,
ryze, paprika sladkd, pept Cerny, ¢ocka, hrach a
ofechy vlasské. Pfitomnost toxinogennich vlikni-
tych mikroskopickych hub Aspergillus tamarii,
producentti aflatoxind, byla prokdzana u 1 vzorku
(tj. 8 %) pepre Cerného. Aflatoxin B; byl zjistén
pouze v 1 vzorku (8 %) sladké papriky (hodnota
1,7 ug/kg).

Potencidlné toxinogenni vldknité mikroskopické
houby Aspergillus sekce Nigri (producenti ochra-
toxinu A) byly stanoveny celkem v 8 vzorcich
(22 %) nasledujicich potravin: ryze, paprika sladka

bution network and assist in clarifying the
possible vectors of alimentary diseases. Typology
of isolated strains documents the contamina-
tion of freely sold meat products at some attended
food shop counters.

5.2 Mycological analysis of foodstuffs

In 2008, monitoring of toxinogenic fibrous micro-
scopic fungi (moulds), producers of aflatoxins
and ochratoxin A, continued in selected foods.
Specialized mycological examination was aimed
again at closer mycological monitoring of Asper-
gillus of the Nigri group, producers of ochra-
toxin A. A total of 13 commodity types were
collected on four occasions from 12 sampling
sites in the Czech Republic, yielding 156 food
samples.

The micromycete isolates were determined by
family and type, and their toxinogenicity was
studied (e.g. determination of mycotoxin, afla-
toxin and ochratoxin production). For selected
food the total count of fibrous microscopic
fungi (CFU/g in food) was determined along
with their mycological profiles. The incidence
of toxinogenic fibrous microscopic fungi was
further characterized by a contamination index
(Ix) — the ratio of potentially toxinogenic fibrous
microscopic fungi (CFU/g of food) to the total
count of fibrous microscopic fungi present
(CFU/g of food).

The presence of potentially toxinogenic fibrous
microscopic fungi Aspergillus flavus, producers
of aflatoxin, was detected in a total of 10 samples
(12 %) in the food kinds as follow: pasta, rice,
sweet red pepper, black pepper, lentils, peas and
walnuts. The presence of toxinogenic fibrous
microscopic fungi Aspergillus tamarii, pro-
ducers of aflatoxins, was detected in 1 sample
(8 %) of black pepper. Aflatoxin B; was detected
in only 1 sample (8 %) of sweet red pepper
(1.7 ug/kg).

Potentially toxinogenic fibrous microscopic fungi
Aspergillus of the Nigri group (producers of
ochratoxin A) were detected in altogether 8 food
samples (22 %) as follow: rice, sweet red pepper
and black pepper. On the basis of these findings
ochratoxin A was determinated in all spice
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a pepr Cerny. Na zdkladé€ téchto nalezli bylo pro-
vedeno stanoveni ochratoxinu A ve vSech vzorcich
koteni. Ochratoxin A byl zjistén v 11 vzorcich (92 %)
sladké papriky (aritmeticky pramér 4,5 pg/kg, maxi-
malni hodnota 11,6 pg/kg) a ve 3 vzorcich (25 %)
¢erného pepie (aritmeticky pramér 0,7 pg/kg, maxi-
malni hodnota 1,5 pg/kg).

Podobné jako v ptfedchéazejicich letech byla pro-
vedena izolace kment Penicillium crustosum (po-
tencidlniho producenta mykotoxinu penitremu A),
a to ve 2 vzorcich (17 %) vlasskych ofechi.

Vysledky monitorovani toxinogennich mikro-
mycetll v potravindch potvrzuji stdlou moZnost
vyskytu nebezpec¢nych mykotoxint (aflatoxiny,
ochratoxiny, ale napf. i penitremu A) v nékte-
rych typech potravin. Vysledek nevybocil z trendu
pfedchozich let.

5.3 Vyskyt potravin na bazi geneticky
modifikovanych organismti na trhu v CR

Sedmym rokem pokracovalo sledovani vybranych
potravin odebranych v obchodni siti uréenim, zda
jsou vyrobeny ze surovin pochdzejicich z gene-
ticky modifikovanych organismi (GMO). Zara-
zeni této Casti subsystému je podminéno piede-
v§im trvajicimi poZadavky vefejnosti na infor-
mace o situaci v CR a rovnéZ informa¢nimi po-
Zadavky ze strany EU a dalSich mezinarodnich
organizaci, nikoli primarné z hlediska ocekéavani
zdravotnich rizik GMO. V pribéhu roku 2008
nebyly publikovany zadné nové relevantni védecké
udaje, které by popisovaly mozna zdravotni rizika
pfi konzumaci potravin na bazi GMO.

Podobné jako v ptredchozich letech byly ve Cty-
fech odbérovych terminech na 12 mistech v CR
v obchodni siti odebrany vzorky Ctyi druht potra-
vin, a to s6jové boby, sdjové vyrobky, kukuficna
mouka a ryze. Od kazdého druhu potravin bylo
odebrano 48 vzorkl. Celkem tak bylo odebrano
a analyzovéano 192 vzorka.

K detekci GMO a potravin na bazi GMO byla vy-
uZita screeningova a identifikaéni metoda poly-
merazové fet€zové reakce (dile PCR), imuno-
chemické metody (ELISA) a kvantitativni metoda
PCR v redlném case (RT-PCR). Vysledky vy-
Setfeni vzorkll jsou uvedeny v tab. 5.3.1. Celkem

samples. Ochratoxin A was detected in 11 samples
(92 %) of sweet red pepper (arithmetic mean
4.5 ug/kg, maximum value 11.6 ug/kg) and
in 3 samples (25 %) of black pepper (arithmetic
mean 0.7 ug/kg, maximum value 1.5 ug/kg).

As in the previous years, isolation of the strains
Penicillium crustosum (potential producer of
mycotoxin penitrem A) was performed, namely
in 2 samples (17 %) of walnuts.

The monitoring results of toxinogenic micro-
mycetes in foodstuffs confirm the permanent
possibility of presence of hazardous mycotoxins
(aflatoxins, ochratoxins, but also e.g. penitrem A)
in some food kinds. The results are consistent
with the trends seen in the previous years.

5.3 Incidence of GM foods on the Czech
market

The year 2008 was the seventh year of moni-
toring the selected foods from the market net-
work aiming at identifying foods manufactu-
red with use of genetically modified organisms
(GMO). This section was included mainly in
response to public demand and requests for
data by the EU and other international organi-
zations, and not because any health risks were
expected. In 2008, there were no new relevant
scientific publications dealing on the subject of
health risks associated with consumption of foods
with GMO.

Similarly to previous years, the samples of four
kinds of food (soya beans, soya products, corn-
flour and rice) were taken in 12 locations of
the Czech Republic and on four occasions. From
each monitored food kind 48 samples were taken
for GMO analysis, i.e. a total of 192 food samples
were analysed.

Methods for detection of GMO comprised poly-
merase chain reaction screening (PCR), immuno-
chemical methodology (ELISA) and quantitative
PCR in real-time (RT-PCR). Results are pre-
sented in Tab. 5.3.1. In total, RT-PCR revealed
4 positive samples of cornflour and 1 positive
sample of rice. In 2 samples of cornflour the pre-
sence of MONS8I0 Corn was detected. In other
2 cornflour samples the Bt176 Corn was detected.
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byly metodou RT-PCR vyhodnoceny jako pozi-
tivni 4 vzorky kukuiiéné mouky a 1 vzorek ryZze.
Ve 2 vzorcich kukuficné mouky byla prokdzéna
pritomnost kukufice linie MONS810 a v dalSich
2 vzorcich kukufi¢né mouky byla prokazéana pii-
tomnost kukufice linie Bt176. Ve vzorku ryze
byla zji§té€na piitomnost transgenni ryZze Bt63.

Ziskané vysledky dokazuji, Ze se v trzni siti v CR
vyskytuji potraviny vyrobené z kukufice linie
MONSI10 a Bt176, které jsou v EU povoleny k uvé-
déni na trh. Zachyt transgenni ryze Bt63, kterd
neni povolena k uvadéni na trh v EU, je signalni
informaci pro uredni kontrolu a dokldda nutnost
i nadéle provadét systematicky monitoring GMO.
Urcitym prekvapenim je, Ze ve vzorcich sdjo-
vych bobll a s6jovych vyrobkil nebyla na rozdil
od predchazejicich let prokazana RoundupReady
s6ja. Zadny z vySe uvedenych pozitivnich nélezi
nebyl oznacen jako potravina vyrobena z GMO.
Kvantitativni stanoveni obsahu GM soucésti ne-
bylo provadéno.

In a sample of rice the presence of transgenic
rice Bt63 was confirmed.

The results obtained prove the presence of the
foods manufactured from MONS10 and Btl76
Corn which have been authorized for launching
into the market in EU. Detection of transgenic
rice Bt63, which has been unauthorized in EU,
represents signal information for official inspec-
tion. It documents the necessity to continue in
a systematic monitoring of GMOs. Somewhat
surprising was the absence of RoundupReady
soya in the analyzed soya beans and soya pro-
duct samples unlike in previous years. None of
the mentioned positive findings was labelled as
food manufactured from GMOs. The quanti-
tative determination of GMO content was not
performed.

Tab. 5.3.1 Vysledky vySetieni vzorki potravin na obsah GMO, 2008

Tab. 5.3.1 GMO analysis in the food samples, 2008

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

Material Sample size Positive findings (%) Negative findings (%)
Sojové boby / Soya beans 48 0 (0) 48 (100)
Sojoveé vyrobky / Soya products 48 0(0) 48 (100)
Ryze / Rice 48 1(2.1) 47 (97.9)
Mouka kukufiéna / Cornflour 48 4 (8.3) 44 (91.7)
Celkem / Total 192 5(2.6) 187 (97.4)

5.4 Alimentarni onemocnéni

Soucasti 5. kapitoly je prehled potravinami piena-
Senych infekci a intoxikaci, hlaSenych v roce 2008
a jejich vyvoj v minulych letech, zpracovany
Centrem epidemiologie a mikrobiologie SZU.

V roce 2008 evidovaly organy ochrany verejného
zdravi v CR 44 432 piipadi onemocnéni moZného
alimentarniho pavodu. Etiologické spektrum téchto
onemocnéni bylo znacné §iroké, vybrand hlaSena
alimentarni onemocnéni jsou uvedena v tab. 5.4.1.

Nejvyssi hlaSena nemocnost byla opét u salmo-
neldz a kampylobykteriéz. V roce 2008 zcela pie-
vladla u salmonel6z onemocnéni vyvolana séro-
typem Salmonella Enteritidis (98%). Z toho lze

5.4 Alimentary diseases

The chapter 5 includes an overview of the food-
borne infections and intoxications reported in 2008,
and their trends over recent years, as compiled
by the Department of Epidemiology and Micro-
biology, NIPH.

In 2008, public health authorities recorded 44,432
cases of suspected alimentary diseases. The etio-
logical spectrum of these diseases was notably

wide, the recorded alimentary diseases are shown
inTab. 54.1.

The highest reported morbidity was again asso-
ciated with salmonelloses and campylobacterioses.
Diseases caused by serotype Salmonella Enteri-
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Tab. 5.4.1 Hlasena alimentarni onemocnéni v letech 1998-2008 (pocet pripadi na 100 000 obyvatel)
Tab. 5.4.1 Reported alimentary diseases in 1998-2008 (incidence rate per 100,000 population)

MKN Diagnéza

ICD Diagnosis 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008

A02 Salmoneléza 493.7| 436.1| 391.7| 326.6| 274.1| 263.7| 301.2| 321.7| 244.9| 177.3| 106.0
Salmonellosis

A04,5 | Kampylobakteriéza 53.8| 95.7| 164.7| 210.5| 227.5| 196.7| 249.9| 295.8| 221.6| 236.3| 194.3
Campylobacteriosis

A03 Shigeloza 5.0 5.1 5.3 3.4 2.8 3.7 3.2 2.7 2.8 3.4 2.2
Shigellosis

B15 Hepatitida A 8.8 9.1 6.0 3.2 1.2 1.1 0.7 3.2 1.3 1.3| 15.9
Viral hepatitis A

A04 E. coli enteritis 10.1| 11.8| 11.5| 11.9| 15.7| 155 17.1| 16.7| 15.1| 18.1| 21.1
E. coli enteritis

A05 Alimentarni intoxikace 4.8 51| 10.6 6.7 2.6 0.6 1.9 0.4 0.5 0.7 0.8
Alimentary intoxication

A04,6 | Yersinidza 15 2.1 2.2 2.9 4.0 3.6 4.9 4.9 5.2 5.6 54
Yersiniosis

A08 Virové strfevni infekce 8.9 79 117 11.3| 28.3| 20.6| 35.2| 35.9| 54.6| 58.8| 63.9
Viral intestinal infections

A32 Listeri6za 0.1 0.1 0.2 0.2 0.2 0.1 0.2 0.2 0.8 0.5 0.4
Listeriosis

odvodit, Ze zdroj onemocnéni ani vehikula nakazy
se ve srovnani s predchozimi lety nijak zasadné
nezménily. U kampylobakteriéz nadile domi-
nuje Campylobacter jejuni. PokracCuje sestupny
trend ro¢ni incidence salmonel6z. V roce 2008
byl zaznamenén vyrazny pokles piipadii (obr. 5.1);
bylo hlaseno celkem 11 009 pripadi onemocnéni
salmonel6zou. V poslednich deseti letech doslo
k prudkému nariistu nemocnosti kampylobakte-
riézou jak u nds, tak i v ostatnich evropskych ze-
mich. V roce 2008 bylo v CR hl4geno 20 175 pfi-
padi onemocnéni kampylobakteri6zou. Pocet hla-
Senych pripadid kampylobakteriéz predstavoval
jiz téméf dvojnasobek hlasenych pripadt salmo-
neléz. U kampylobakteriéz se ve vice nez 99 %
jednalo o sporadickd onemocnéni, pfipadné ro-
dinné vyskyty. Obé onemocnéni byla individudlné
hlaSena do EU sité v rdmci Evropského Centra
pro prevenci a kontrolu nemoci (ECDC). Nebyly
zaznamendny podstatné zmény v sezénni a ani
vékové distribuci. Obé tato bakteridlni onemoc-
néni maji zfetelnou sezénnost s maximem pii-
padd v letnich mésicich, na rozdil od virovych,
zejména zimnich a Casto kontaktnich nakaz.

Alimentarni ptfenos u shigel6z byl prepokladan
asi v 10 pripadech, vétSinou v zahrani¢i na dovo-
lené. U ostatnich gastrointestindlnich onemocnéni
je uveden jako moZny pienos asi v 5 % (571 pii-
padt potraviny, 101 voda). U yersinioz je zjisto-

tidis (98 %) prevailed in 2008. This implies that
neither the source nor vehicle of infections changed
in comparison with the previous years. The domi-
nant serotype at campylobacterioses was Campylo-
bacter jejuni. The annual incidence of salmo-
nelloses shows a continuing downward trend.
In 2008, a significant decrease of cases was
noted (Fig. 5.1); there was registered a total of
11,009 cases of salmonellosis. A rapid increase
in campylobacteriosis morbidity occurred in the
last ten years in the Czech Republic as well as
in other European countries. In 2008, a total of
20,175 cases of campylobacteriosis were reported.
The number of cases of campylobacteriosis was
almost double than those of salmonellosis. Over
99 % cases of campylobacteriosis were sporadic or
familial. Both diseases were individually reported
to the EU net ECDC. Seasonal and age distribution
showed no significant changes. These bacterial
diseases have an apparent seasonal incidence with
summer maximum, in contrast to viral infections
which are clearly associated with winter and
personal contact.

Alimentary transmission in shigelloses was sup-
posed in about 10 cases, mostly from abroad
during holidays; in other gastrointestinal infec-
tions it was recorded as a possible transmission
path in about 5 % (foods in 571 cases, water in
101 cases). In yersinioses a frequent consumption
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van Casty konzum domécich zabijackovych pro-
duktd, tladenky, jitrnic, jelit, veprovych klobas
a tatarskych biftekd. Podobnou anamnézu maji
hepatitidy E. Vzestup trendu nemocnosti u stirev-
nich infekei virové etiologie byl hlavné u enteritid
vyvolanych rotaviry a viry Celedi Caliciviridae
(obr. 5.2). Rutinni hlasici systém, podobné jako
tomu bylo v predeslych letech, sdm o sobé neumoz-
fuje oddélit a zvazit faktory, které k tomu vedou.

Od konce kvétna 2008 byl v Ceské republice za-
znamendn zvySeny pocet hlaSenych onemocnéni
virovou hepatitidou A (VHA). Za cely rok 2008
bylo hldSeno 1 649 laboratorné potvrzenych pii-
padil onemocnéni. Epidemie byla pribézné popi-
sovana v publikacich (http://www.szu.cz/uploads/
documents/CeM/Zpravy_EM/18_2009/1_leden/
19_hepatitida_A.pdf). Ze soucasnych analyz je
mozné u zvySeného vyskytu VHA v roce 2008
v Ceské republice vylou¢it zdkladni pfenos vodou,
potravinami i diskutovany sexudlni pienos. Sifeni
zacalo mezi narkomany, nejpravdépodobnéji kon-
taktem, pfipadné parenteralné, pokracovalo v dal-
Sich rizikovych skupinach (bezdomovci) v podmin-
kach nizkého hygienického standardu. Nésledné
doslo k $iteni infekce v bézné populaci v disledku
vysoké vnimavosti. Ke zvySeni vnimavosti doslo
vlivem dlouhodobé nizké nemocnosti VHA, po-
dobné jako v ostatnich zemich EU. V pribéhu
roku 2008 onemocnélo hepatitidou A v CR — jako
v mnoha jinych odvétvich — také asi 50 pracov-
nikil v potravinafstvi. Je proto tieba konstatovat,
7e ackoliv alimentarni pfenos prokdzan nebyl a
v postizenych skupinéch jisté nebyl dominantni,
pri vysoké vnimavosti populace jsou standardni
protiepidemicka opatieni k vylouceni alimentar-
niho pfenosu hepatitidy A stile aktudlni.

of domestic products such as head cheese, white
and black pudding, pork sausages and steak tartar
has been revealed. Cases of hepatitis E have
similar anamnesis. An increase in the incidence of
viral intestinal infections was recorded namely
regarding enteritis caused by rotaviruses and
viruses from the Caliciviridae family (Fig. 5.2).
A routine notification system as such does not
allow to determine the causative factors, as in
previous years.

Since end of May 2008 an increased number of
viral hepatitis A (VHA) cases have been recorded.
Overall, 1,649 laboratory confirmed cases were
reported. The epidemic was continuously described
in publications (http://www.szu.cz/uploads/
documents/CeM/Zpravy_EM/18_2009/1_leden/
19_hepatitida_A.pdf). Based on current analyses
of increased incidence it is possible to exclude
primary water, food as well as discussed sexual
transmission. Spread of VHA initiated among
drug-users, most probable by contact, event.
parenterally, and continued in other risk popula-
tion groups (homeless) with low hygienic standard.
Consequently, the infection spread in general
population due to high sensitivity caused by
a long-term low VHA morbidity similarly to other
European countries. Apart from other sectors,
there were also about 50 cases of VHA among
Jfood industry workers in 2008. Therefore, it is to be
expressed that standard anti-epidemic measures to
eliminate alimentary transmission are still actual,
although the alimentary transmission was not con-
firmed and it was surely not predominant in the
involved groups.
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7 )
Obr. 5.1 Vyskyt salmonelézy a kampylobakteriézy, 1984-2008
Fig. 5.1 Incidence of salmonellosis and campylobacteriosis, 1984-2008
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Obr. 5.2 Vyvoj hlasenych alimentarnich onemocnéni, 1998-2008
Fig. 5.2 Time trends of reported alimentary diseases, 1998-2008
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6. BIOLOGICKY MONITORING

Biologicky monitoring byl v obdobi 1994-2003 rea-
lizovén ve Ctyfech oblastech — Benesov, 7dar nad
Sazavou, Plzeni a Usti nad Labem. Od roku 2005
probiha v Ostravé, Praze, Liberci a Zliné (resp. v Kro-
zatazeno do studie vZdy zhruba 100 déti (Kroméfiz
a Uherské Hradisté po 50ti détech). V roce 2008
byly sledovany vybrané toxické a benefitni prvky
v krvi, moci a vlasech déti ve véku 8-10 let. Z tech-
nickych df@ivodl nebyla v roce 2008 zpracovana
data o obsahu prvkd v krvi z Kroméfize a Uher-
ského Hradisté. V matefském mléce kojicich
Zen — prvorodicek (minimalné 50 vzorkua v kazdé
oblasti), byly sledovany indikatorové kongenery
polychlorovanych bifenyll (PCB) a vybrané chlo-
rované pesticidy.

6.1 Toxické kovy a stopové prvky

Hodnoty koncentraci prvkd v krvi, moci a vlasech
jsou obsahem tabulek 6.1.1. az 6.1.3.

Koncentrace kadmia v krvi charakterizuje sou-
¢asnou expozici, koncentrace v moci pak dlouho-
dobou zatéz kadmiem, které se uklada v ledvinach
a ma zde dlouhy biologicky polocas (15-30 let).
Stfedni koncentrace kadmia v krvi déti se ve
sledovanych lokalitich pohybovala od 0,2 do
0,4 pg/l, celkova stiedni hodnota dosahla 0,3 pg/l
krve. Hladina Cd v krvi je tedy biomarkerem
soucasné expozice populace kadmiu a u dospé-
Iych ¢i dospivajicich je vyrazné zvySena u ku-
raka. Tento navyk nelze u sledované skupiny
déti ve véku 8-10 let predpokladat, urCitou roli
vSak muze mit pasivni koufeni. Rdznymi stu-
diemi bylo zjiSténo, Ze zhruba 25-40 % Cces-
kych déti zije v kurfacké domacnosti; z dotazniku
pfi odbéru biologického materidlu v roce 2008
bylo zjisténo, Ze zhruba 30 % sledovanych déti
Zije v domécnosti spolu s alesponl jednim koufi-
cim dospélym. Statisticky vyznamny rozdil mezi
hladinou kadmia v krvi déti exponovanych a ne-
exponovanych tabakovému koufi nebyl potvrzen.
Pasivni expozice tabdkovému koufi vSak byla po-
tvrzena signifikantné vys$s$i koncentraci kotininu
v mo¢i déti s anamnézou koufeni v domacnosti
(1,2 pg/g kreatininu vs. 0,95 pg/g kreatininu).

6. BIOLOGICAL MONITORING

In the 1994-2003 period biological monitoring was
conducted in 4 localities: BeneSov, Zd'dr nad Sdza-
vou, Plzeri and Usti nad Labem. Since 2005, other
cities have been included: Ostrava, Prague, Liberec,
Zlin (Kromeriz and Uherské Hradisté). In 2008,
selected toxic and beneficial elements were moni-
tored in the blood, urine and hair of children aged
8-10 years. In each area the cohort comprised
approximately 100 children except for Kromériz
and Uherské Hradisté (50 children each). Technical
problems prevented processing data on blood con-
tent from the towns of Kromériz and Uherské Hra-
diste. The human milk of nursing mothers (a mini-
mum of 50 primiparas in each area) was monitored
Sor indicator congeners of polychlorinated biphenyls
(PCBs) and selected chlorinated pesticides.

6.1 Toxic metals and trace elements

Concentrations of elements in blood, urine and
hair are shown in Tabs. 6.1.1-6.1.3.

Cadmium concentrations in blood characterize
recent exposure while concentrations in urine are
indicative of long-term load by cadmium which
is stored in the kidneys, with a long biological
half-life (15-30 years). Median concentrations of
blood cadmium in children ranged 0.2-0.4 ug/L
in selected localities. The overall median value
reached 0.3 ug/L blood. The blood Cd level is
therefore a biomarker of current population expo-
sure and is significantly elevated in adolescent and
adult smokers. Although smoking is not anticipated
in the 8-10 years age-group, passive smoking
may play a role. Several studies have shown that
2540 % of Czech children live in households with
smokers. A questionnaire annexed to biological
sampling in 2008 revealed that about 30 % of
the monitored children live in a household with
at least one adult smoker. However, a statistically
significant difference in blood cadmium levels
between children exposed and those not exposed
to tobacco smoke was not confirmed. Passive
smoking was nevertheless confirmed by signifi-
cantly higher urine cotinine levels in children
with reported smoking in household (1.2 ug/g
creatinine vs. 0.95 ug/g creatinine).
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Tab. 6.1.1 Koncentrace kova a metaloidi v krvi déti (v pg/l)
Tab. 6.1.1 Metal and metalloid levels in blood — children (in ug/L)

Kadmium | Olovo — chlapci | Olovo — divky Rtut Meéd Zinek Selen
Cadmium Lead — boys Lead — girls Mercury Copper Zinc Selenium
Celkem / Total
N 195 105 90 198 190 195 182
Me 0.3 22 19 0.4 1005 4 860 84
95% 0.6 37 41 1.4 1280 6 160 106
Praha
N 13 9 4 13 9 13 13
Me 0.2 29 23 0.5 1210 5530 92
95% 0.7 37 40 0.9 1370 6 652 105
Liberec
N 94 52 42 96 94 94 86
Me 0.2 16 14 0.3 945 4 635 83
95% 0.4 29 43 1.6 1164 6174 105
Ostrava
N 88 44 44 89 87 88 83
Me 0.4 24 21 0.4 1040 4 995 85
95% 0.6 37 35 1.2 1 341 6 106 111
Tab. 6.1.2 Koncentrace kova a metaloidu v mo¢i déti
(v ng/g kreatininu, rozpéti obsahu kreatininu 500-2 800 mg/1)
Tab. 6.1.2 Metal and metalloid levels in urine — children
(in ug/g creatinine, range of creatinine content 500-2,800 mg/L)
Kadmium Olovo Rtut Med Zinek Selen
Cadmium Lead Mercury Copper Zinc Selenium
Celkem / Total
N 312 311 318 316 317 314
Me 0.23 4.6 0.2 24.2 323 15.0
95% 0.60 15.0 1.1 46.0 738 26.0
Praha
N 14 14 14 14 14 14
Me 0.43 4.7 0.5 30.2 566 15.0
95% 0.68 10.2 2.0 59.0 1263 27.0
Liberec
N 118 118 118 116 117 118
Me 0.28 4.6 0.2 25.4 355 15.0
95% 0.68 15.1 0.9 51.0 751 26.0
Ostrava
N 85 85 87 87 87 87
Me 0.21 5.6 0.1 24.4 200 13.0
95% 0.53 22.7 0.8 41.0 434 22.0
Kroméfiz
N 45 44 45 45 45 45
Me 0.14 4.2 0.2 24.1 385 18.3
95% 0.34 9.0 0.9 47.0 791 25.0
Uherské Hradiste
N 48 48 48 48 48 48
Me 0.17 3.6 0.2 20.4 337 15.0
95% 0.37 7.6 1.0 31.7 606 30.0
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Tab. 6.1.3 Koncentrace kovii a metaloidu ve vlasech déti (v pug/g)
Tab. 6.1.3 Metal and metalloid levels in hair — children (in ug/g)
Kadmium Olovo Rtut Meéd Zinek
Cadmium Lead Mercury Copper Zinc
Celkem / Total
N 314 314 316 313 313
Me 0.04 0.7 0.20 12.2 166
95% 0.22 3.4 0.60 84.0 344
Praha
N 8 8 10 7 7
Me 0.03 0.9 0.15 17.5 159
95% 0.06 5.8 0.56 32.0 209
Liberec
N 118 118 118 118 118
Me 0.05 0.7 0.20 12.6 158
95% 0.18 3.6 0.70 63.0 294
Ostrava
N 90 91 91 91 91
Me 0.05 1.0 0.20 19.2 170
95% 0.24 3.0 0.60 170.0 390
Kroméfiz
N 49 49 49 49 49
Me 0.03 0.7 0.20 9.8 168
95% 0.15 4.5 0.30 20.0 377
Uherské Hradisté
N 47 48 48 48 48
Me 0.03 0.7 0.20 12.6 170
95% 0.32 2.2 0.00 52.6 339

Poznamky (tab. 6.1.1-6.1.3) / Notes:

N — pocet vzorkl / sample size Me — median / median

V moci byla zjisténa stfedni hodnota kadmia (me-
dian) 0,23 pg/g kreatininu. Hodnoty se pohybuji
v blizkosti detek¢éniho limitu pouzitych metod a
nelisi se od vysledkt ziskanych v prfedchozim mo-
nitorovacim obdobi. Zdravotné vyznamni mezni
hodnota 1. stupné pro obsah kadmia v moci u déti
(1 pg/g kreatininu), doporuc¢end Némeckou komisi
pro biomonitoring, predstavuje hranici, nad kte-
rou nemohou byt zcela jisté¢ vylouceny negativni
zdravotni uc¢inky. Tato hodnota byla prekrocena
u 1,7 % déti (5 déti z 297), u jednoho ditéte i mezni
hodnota II. stupné (3 pg/g kreatininu), ktera signa-
lizuje nutnost interven¢niho opatieni. Pro koncen-
traci kadmia ve vlasech nejsou urceny zdravotné
vyznamné hodnoty; hladina ve vlasech (mediin)
0,04 pg/g nevykazuje Casové vazané rozdily.

Z hlediska environmentélni expozice olovu a je-
jich zdravotnich dasledktl jsou zdraziovany ze-

95% — 95%ni kvantil / 957 percentile

The median urine cadmium level was 0.23 ug/g
creatinine. Such values are near the detection limit
of the methods used and do not differ from values
obtained in the previous monitoring period. A health
relevant threshold limit of degree I for urine
cadmium content in children (1 ug/g creatinine)
as recommended by the German Human Bio-
monitoring Commission represents the threshold
beyond which negative health effects cannot be
ruled out. This value was exceeded in 1.7 % of
children (5 children from a total of 297); in one
case, the detected level was over the degree Il
(3 ug/g creatinine) which necessitates intervention.
For cadmium levels in hair no medically significant
values were set; the median value of 0.04 ug/g has
no temporally associated differences.

At the lead exposures corresponding to the blood
levels approximately 100 ug/L namely neuro-
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jména neurobehaviordlni a vyvojové zmény v pre-
natdlnim a postnatdlnim vyvoji, které mohou na-
stat pii expozici odpovidajici koncentraci olova
v krvi déti kolem 100 pg/l. V soucasné dobé platna
zdravotné vyznamna hodnota (tolerovatelna mez)
obsahu olova v krvi stanovend na 100 pg/l nebyla
piekrocena u Zadného z déti. Stfedni hodnota
obsahu olova v krvi (median) ve sledovanych loka-
litich byla 22 pg/l u chlapcd a 19 pg/l u divek.
Obecné jsou pozorovany vyssi hodnoty u chlapct
ve srovnani s divkami (obr. 6.1a). Ve srovnéni s vy-
sledky ptedchozich let je pozorovan posun k niz-
§im hodnotam (obr. 6.1b). Zatimco v roce 1996
meélo 84 % déti obsah olova v krvi pod odbor-
niky doporucovanou hranici 50 pg/l, v roce 2008
to bylo jiz 97 % déti. Je vSak tfeba vzit v tvahu,
Ze se jednd o déti Skolniho véku, zatimco nejvyssi
hodnoty obsahu olova v krvi se pfedpokladaji
u malych déti ve véku kolem dvou let. Zji§tény
obsah olova v krvi Ceskych déti se vyznamné
nelis$i od hodnot zjisténych ve Spolkové republice
Némecko (Environmental Survey for Children,
2003-2006) ¢i v USA (NHANES 2001-2002).

Zjistovany obsah rtuti v krvi, ktery je ukazate-
lem neddvné expozice a vztahuje se predevsim ke
zdravotné nejzavaznéjsi organické formé rtuti —
metylrtuti, neukazuje na zvySenou zatéZz Ceské
populace. U déti jsou hladiny rtuti v krvi nizsi nez
u dospélych. Stfedni koncentrace rtuti (mediin)
v krvi déti byla 0,4 pg/l (obr. 6.2). U Zadného
ditéte neprekrocila koncentrace rtuti v krvi zdra-
votné€ vyznamnou (tolerovatelnou) hodnotu stano-
venou na 5 ug/l krve. Hodnoty nalezené u Ceskych
déti jsou o néco vyssi nez hodnoty zjist€né né-
meckou studii z let 20032006 (median 0,2 pg/l,
95%ni kvantil 0,9 pg/l). Obsah v moci je odrazem
dlouhodobé zatéZe organismu zejména parami
rtuti a jejimi anorganickymi formami. Stfedni hod-
nota obsahu rtuti v moci byla 0,2 pg/g kreati-
ninu. Tolerovatelna mez 5 pg/g kreatininu v moci
byla prekrocena u 1 % déti (3 déti z 299). Hod-
noty obsahu rtuti ve vlasech déti nedosahuji mezni
hodnoty 1 ug/g doporucené U.S. EPA.

Meéd je soudasti mnoha enzymui s antioxidac-
nimi funkcemi, ma vyznam mimo jiné v krve-
tvorbé a metabolismu lipida. Stfedni hodnoty
koncentrace médi v krvi déti (medidny) se ve
sledovanych lokalitich pohybovaly od 945 do
1 210 pg/l a v casovém trendu maji kolisavy

behavioral and developmental changes in both
pre- and post-natal stages have been emphasized.
The current tolerable limit of blood lead level
for children (100 ug/L) was not exceeded in any
of the monitored children. The median blood
lead level in the areas monitored was 22 ug/L for
boys and 19 ug/L for girls. In general, higher values
are observed in boys than in girls (Fig. 6.1a).
In comparison with results from previous years
a decline in blood lead values is evident (Fig. 6.1b).
Whilst in 1996 a total of 84 % children had a blood
lead content below the recommended maximum
value 50 ug/L, in 2008 this total was 97 %. How-
ever, these figures are applicable to schoolchildren
whereas maximum blood lead content is to be
expected in children aged about 2 years. Detected
blood lead levels in Czech children are not signifi-
cantly different to those recorded in Germany
(Environmental Survey for Children, 2003—-2006)
or the USA (NHANES 2001-2002).

Detected levels of blood mercury as markers of
recent exposure (particularly to the most toxic
form methylmercury) do not reveal elevated
burden of the Czech population. Children have
lower blood mercury levels than adults. The
median blood mercury level in children was
0.4 ug/L (Fig. 6.2). The tolerable limit of 5 ug/L
for blood mercury was not exceeded in any
of the children. The values detected in Czech
children are somewhat higher than those revealed
by a German study in 2003-2006 (median 0.2 ug/L,
95 percentile 0.9 ug/L). Mercury content in
urine represents long-term burden particularly
by mercury vapours and its inorganic forms.
The median urine mercury value was 0.2 ug/g
creatinine. The tolerable limit of 5 ug/g creati-
nine in urine was exceeded in 1 % of children
(3 children from a total 299). Mercury content
in hair did not exceed the threshold of 1 ug/g
recommended by U.S. EPA.

Copper is a component of many enzymes with
antioxidant functions and is essential for haema-
topoiesis and lipid metabolism. Median con-
centrations of copper in blood of children from
the areas monitored ranged 945-1,210 ug/L
and fluctuated over time (Fig. 6.3). Higher
copper concentrations are usually detected in
women than in men; in children there is no
gender difference.
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charakter (obr. 6.3). Vyssi koncentrace médi jsou
obecné prokazovany u Zen; u déti se rozdil mezi
pohlavim neprojevuje.

Zinek je nezbytnym prvkem jako soucast rady
enzymu, vyznamny je pro funkci imunitniho
systému a jako soucast antioxidacnich procesu.
Stfedni hodnota koncentrace zinku v krvi déti
Cinila 4 860 pg/l. V priabéhu let monitorovani
hodnoty kolisaji bez vyrazného trendu (obr. 6.4).
Na rozdil od médi jsou hladiny zinku u Zen nizsi
nez u muzi, u déti ve sledované vékové skupiné
nejsou rozdily mezi chlapci a divkami.

Selen je vyznamnou soucésti obrannych mecha-
nisma proti oxidacnimu stresu. U détské populace
jsou hladiny selenu v krvi niZsi neZ u dospélych.
Nalezené stfedni koncentrace selenu v krvi déti
se v roce 2008 pohybovaly v rozmezi 83-92 g/l
a nedosahovaly ani dolni meze optimalniho roz-
péti hladin selenu (125 do 175 pg/l plné krve).
Obsah selenu byl zfetelné niz§i, neZ v minulém
obdobi (2006), nicméné stile na vySsi trovni, nez
v predchozich letech monitorovani (obr. 6.5).

6.2 Toxické latky organického puvodu

V matetfském mléce prvorodicek je kontinudlné
monitorovan obsah indikatorovych kongenert
polychlorovanych bifenyli (PCB) a vybranych
chlorovanych uhlovodikd. Tyto zdravotné vy-
znamné latky patii k perzistentnim organickym
latkam, znacné rozSifenym v Zivotnim prostiedi,
kde pretrvavaji po desetileti. Kumuluji se v tu-
kovych tkanich Zivocichl a prostfednictvim po-
travnich fetézcl vstupuji do organismu clovéka.
Patfi mezi latky porusujici hormondalni rovno-
vahu a vyznacuji se i dalSimi neZddoucimi Gc¢inky
(napt. karcinogenita, neurotoxicita). Prechazeji
placentou z matky na plod. PfestoZe je jejich po-
uziti ve vyspélych zemich jiz nékolik desetileti
zakazano, pretrvavaji dosud v sedimentech vod-
nich ploch, v potravinach Zivocisného pivodu a
jejich pfitomnost je zjiStovéana i v télnich tekuti-
nach a tkanich clovéka, obsahujicich tuk.

Vysledky monitorovani obsahu polychlorovanych
bifenyli (PCB) v matefském mléce potvrzuji
prevahu vicechlorovanych kongenertt PCB 138, 153
a 180 a vzestup s vékem Zeny. V letech 1994-2001 byl

Zinc is an essential component of a number of
enzymes and is important for immune system
function and antioxidant processes. The median
value of zinc in blood of children was 4,860 ug/L.
Over the monitoring years the values of blood zinc
have fluctuated with no marked trend (Fig. 6.4).
As opposed to copper, zinc levels in women are
lower than those detected in men, whilst in children
there is no gender difference.

Selenium is an important component of immune
mechanisms against oxidant stress. Blood sele-
nium values are lower in children than in adults.
Median blood selenium values in children ranged
83-92 ug/L and did not reach even the lower limit
of optimum selenium concentration (125-175 ug/L
whole blood). In 2008, selenium levels were
markedly lower than during the previous moni-
toring year (2006) but higher than in the years
prior to 2006 (Fig. 6.5).

6.2 Toxic organic substances

Human milk is continually monitored for content
of polychlorinated biphenyl (PCB) indicator con-
geners and selected chlorinated hydrocarbons
in nursing primiparas. These health relevant
organic substances are widespread in the envi-
ronment where they persist for decades, accumu-
lating in fatty tissues and entering the human
organism via the food chain. They belong to
the endocrine disrupting compounds and they
have other adverse health effects (carcinogeni-
city, neurotoxicity). They can cross the placental
barrier from mother to foetus. Although their
use in developed countries has been banned for
several decades they persist in water sediments
and in foods of animal origin, and their pre-
sence is detectable in human body fluids and
fatty tissues.

Monitoring of PCBs in human milk has con-
firmed the predominance of PCB congeners 138,
153 and 180, with an increasing age-linked trend.
In 1994-2001, a declining trend was recorded which
later turned to a stagnation. The decline apparent
in the recent years of monitoring (2006-2008) is
associated with different monitored areas and
the character of the trend is undefined at present
(Fig. 6.6). The elevated values of PCBs in human
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zaznamenan sestupny trend; tento pokles pozdéji
prechézel ve stagnaci. Urcity pokles, ktery je patrny
v poslednich letech monitorovani (2006-2008), je
vazan na jiné monitorované lokality a charakter
trendu nelze zatim odhadovat (obr. 6.6). Nebyly
potvrzeny vyssi hodnoty obsahu PCB v matetském
mléce, zjiStované v predchozich letech v oblasti
Uherského Hradisté (obr. 6.7).

Obsah DDT v materském mléce, prezentovany
jako suma izomert DDT (s pfevazujicim podilem
metabolitu DDE), vykazoval sestupny trend nava-
zujici na postupnou klesajici zatéZz dokumento-
vanou jednak jiZ koncem 80. let, jednak v pred-
chozi etap€ biomonitoringu v letech 1994-2003.
Koncentrace DDT v roce 2008 pokracovaly v kle-
sajicim trendu i v nové monitorovanych oblastech
se stfedni hodnotou (medidanem) 280 ug/kg tuku
v matefském mléce (obr. 6.8). 95%ni kvantil in-
dividualnich hodnot se pohybuje tésné pod refe-
ren¢ni hodnotou pro zdpadonémeckou populaci
z roku 1994 (900 pg/kg tuku), viz obr. 6.9. Byl
potvrzen mirné zvySeny obsah DDT v matetském
mléce v oblasti Uherské Hradisté. Na obr. 6.8 a 6.9
sumu DDT predstavuje o,p”-DDT a p,p”-DDT
a metabolity p,p”-DDE, p,p”-DDD. Koncentrace
hexachlorbenzenu (HCB) v matefském mléce
(median 47 pg/kg tuku), odpovida dlouhodobému
pozvolnému sestupnému trendu obsahu chloro-
vanych pesticidl (obr. 6.8). Dalsi sledované chlo-
rované pesticidy (o, B a y-hexachlorcyklohexan)
jsou pod detek¢nim limitem pouZité metody.

milk detected in the Uherské Hradisté region during
previous years were not confirmed (Fig. 6.7).

DDT in human milk presented as the sum of DDT
isomers (with DDE as the dominant metabolite)
has a declining trend associated with a gradually
decreasing burden as documented since the end
of the 1980s and the previous biomonitoring
phase in 1994-2003. DDT concentrations in 2008
continued to decline in newly introduced areas
with a median of 280 ug/kg fat in human milk
(Fig. 6.8). The 95" percentile of individual values
is just below the reference value for the German
population set in 1994 (900 ug/kg fat), see Fig. 6.9.
A slightly elevated content of DDT in human milk
was confirmed in the Uherské Hradisté region.
Figs. 6.8 and 6.9 show the sum of DDT as
o,p-DDT and p,p -DDT, as well as the metabo-
lites p,p -DDE and p,p -DDD. The hexachloro-
benzene (HCB) concentration in human milk
(median value of 47 ug/kg fat) corresponds to
the long-term gradual decline of chlorinated
pesticides (Fig. 6.8). Other monitored chlori-
nated pesticides (o, B and y-hexachlorocyclo-
hexane) are below the detection limit of the
method used.
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Tab. 6.2.1 Chlorované organické latky v materském mléce, 2008 (v ug/kg tuku)
Tab. 6.2.1 Chlorinated organic compounds in human milk, 2008 (in ug/kg fat)

Hexachlor- Kongenery PCB
benzene PCB 138 PCB 153 PCB 180
Celkem / Total
N 185 185 185 185 185 185 185
Me 47 267 11 280 98 164 131
95% 123 827 45 882 211 379 330
Praha
N 57 57 57 57 57 57 57
Me 55 343 9 353 106 165 131
95% 129 793 36 834 170 299 280
Liberec
N 50 50 50 50 50 50 50
Me 57 261 11 273 113 188 133
95% 150 789 40 833 249 419 379
Ostrava
N 26 26 26 26 26 26 26
Me 33 181 12 194 87 147 118
95% 102 459 25 487 200 300 293
Kroméfiz
N 27 27 27 27 27 27 27
Me 40 300 14 315 83 147 116
95% 104 701 76 781 204 352 234
Uherské Hradisté
N 25 25 25 25 25 25 25
Me 35 300 16 317 108 181 163
95% 81 1259 77 1339 239 387 310
Poznamky / Notes:
N  —pocet vzorkd / sample size
Me —median/ median
95% — 95%ni kvantil/ 95" percentile
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7 a\
Obr. 6.1a Obsah olova v krvi déti, 1996-2008
Fig. 6.1a Blood lead levels in children, 1996—2008
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Obr. 6.1b Distribuce obsahu olova v krvi déti v obdobi let 1996-2008
Fig. 6.1b Distribution of blood lead levels in children, 1996—2008
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Obr. 6.2 Obsah rtuti v krvi déti, 1996—2008
Fig. 6.2 Blood mercury levels in children, 1996—-2008
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Obr. 6.3 Obsah médi v krvi déti, 1996—2008
Fig. 6.3 Blood copper levels in children, 1996-2008
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7 N
Obr. 6.4 Obsah zinku v krvi déti, 1996-2008
Fig. 6.4 Blood zinc levels in children, 1996-2008
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Obr. 6.5 Obsah selenu v krvi déti, 1996-2008
Fig.6.5 Blood selenium levels in children, 1996-2008
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Obr. 6.6 Polychlorované bifenyly v matefském mléce, indikatorovy kongener PCB 153,
median koncentrace, 1994-2008
Fig. 6.6 Polychlorinated biphenyls in human milk, indicator congener PCB 153
median value, 1994-2008
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Obr. 6.7 Polychlorované bifenyly v matefském miéce, indikatorovy kongener PCB 153
Fig. 6.7 Polychlorinated biphenyls in human milk, indicator congener PCB 153
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Obr. 6.8 Chlorované organické latky v matefském mléce, median koncentrace, 1994-2008
Fig. 6.8 Chlorinated organic compounds in human milk, median value, 1994-2008
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Obr. 6.9 Obsah DDT v mateiském mléce
Fig. 6.9 Sum-DDT levels in human milk
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7. ZDRAVOTNI STAV OBYVATEL
A VYBRANE UKAZATELE
ZDRAVOTNI STATISTIKY

7.1 Zhoubné novotvary v populaci CR

Nadorova onemocnéni predstavuji zavazny zdra-
votni problém soucasné Ceské populace, nejen
z toho didvodu, Ze neustdle roste pocet nové
diagnostikovanych onemocnéni, ale také proto, Ze
po onemocnénich srdce a cév tvoii druhou nej-
Castéj$i pric¢inu umrti. V roce 2007 byly zhoubné
novotvary (dale ZN) pfi¢inou umrti u 29 % zemfe-
lych muzi a 25 % zemfelych Zen. V poslednich
desetiletich podil nddorovych onemocnéni z cel-
kového poctu zemfrelych vzrostl; jednak v disledku
redukce umrti na nemoci srdce a cév, ale také
v disledku nevhodného Zivotniho stylu znacné
¢asti populace. Standardizovand mira incidence
(pocet nové vzniklych onemocnéni na 100 000 oby-
vatel sledované populace) zhoubnych novotvart
z dlouhodobého hlediska neustale roste; tento
trend vSak neni provédzen rostouci mirou amrt-
nosti (pocet imrti na 100 000 obyvatel) na tato
onemocnéni (obr. 7.1 a 7.2). To je dano jednak
zvysujici se kvalitou 1éCby, ale také vcasnéjSim
zachytem téchto onemocnéni, kdy je 1é¢ba aspés-
néjsi. Pres zlepSovani imrtnostnich pomért z hle-
diska novotvart patii Cesko k evropskym zemim
s vy$§i mirou imrtnosti na ZN. Nasledujici hodno-
ceni je zaméfeno zejména na analyzu nemocnosti
a umrtnosti na zhoubné novotvary a na novotvary
in situ. Udaje pouZité pro hodnoceni trendi po-
chazeji z vefejné dostupnych publikaci Ustavu
zdravotnickych informaci a statistiky, resp. Narod-
niho onkologického registru a dat Ceského sta-
tistického tfadu'. Pro mezindrodni srovnani byla
pouzita data z databdze WHO Health for All.
Protoze trovei incidence a imrtnosti na zhoubné
novotvary nardstd s vékem, je nezbytné elimi-
novat vliv vékové struktury pomoci standardi-
zace. Tim je umoZnéno objektivni srovnavani jak
z hlediska vyvoje, tak i mezi riznymi zemémi.

Nejcastejsi pric¢inou umrti na ZN u muzi byl
v roce 2007 ZN pradusky, priduSnice a plice,
ZN tlustého stfeva a konecniku a ZN prostaty.

7. HEALTH STATUS AND HEALTH
STATISTICS

7.1 Malignant neoplasms in the population
of the Czech Republic

Oncological disease represents a serious health
problem in the Czech population because of the
constant increase in numbers of new cases and
because, after cardiac and vascular diseases, it
comprises the second most frequent cause of death.
In 2007, malignant neoplasms (MN) were the cause
of death in 29 % of deceased men and 25 % women.
Over the past decades the ratio of oncological
diseases from the total death count has increased,
partly due to a reduction of mortality stemming
from cardiac and vascular diseases and partly
because of unsuitable lifestyle amongst a large part
of the population. The standardised incidence rate
(number of new cases per 100,000 of the monitored
population) of MN is constantly rising in the long
term. However, this trend is not accompanied by
the rising mortality rate (number of deaths per
100,000 population) for these diseases (Fig. 7.1
and 7.2). This is caused by improving therapeutic
quality as well as timelier identification of disease,
when treatment is more successful. Despite the
improving mortality ratios, the Czech Republic
is one of the European states to have increased
mortality from MN. The following evaluation is
targeted at analysing morbidity and mortality
Jrom MN and tumours in situ. The data used for
evaluating trends are sourced from freely acces-
sible publications of the Institute of Health Infor-
mation and Statistics and data from the National
Oncological Register and Czech Statistical Oﬁice].
For the purposes of international comparison the
WHO database Health for All was employed.
Because incidence of MN and associated mortality
increases with age it is essential to eliminate the
influence of age structures using standardization.
This allows objective comparison both in terms
of development and between different countries.

In 2007, the most frequent fatal MN in men
comprised those of the bronchi, trachea and
lungs, colon and rectum and prostate. These

! Data shromazdovana Narodnim onkologickym registrem
jsou k dispozici s dvouletym zpozdénim, vzhledem k principu
jejich dohledavani, ovéfovani a nékolikanasobné kontroly.

" Data collected by the National Oncological Register are
available with a 2-year delay due to search, verification
and multiple control methodology.
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Tyto tfi typy ZN predstavovaly v roce 2007 témét
polovinu vSech umrti na novotvary (obr. 7.3) a za-
rovei také pattily v roce 2005 k nejcastéji diagnos-
tikovanym ZN (mimo dg. C442). Pocet nove zjis-
ténych zmifiovanych onemocnéni byl v roce 2005
témét shodny; mezi necelymi 37 tisici noveé diag-
nostikovanych ZN a novotvar( in situ bylo 4 846
novych pfipadii ZN prostaty, 4 746 ptipadi kolo-
rektalni ZN a 4 632 pripadi ZN pradusky, pradus-
nice a plice. V pfipadé Zen byly nejcastéjsi pricinou
umrti na nadorova onemocnéni ZN prsu, ZN tlus-
tého stfeva a konecniku a ZN pridusky, pradus-
nice a plice; tyto pficiny tvofily 40 % vSech umrti
na ZN (obr. 7.3). Mezi nové hlaSenymi pfipady
v roce 2005 (téméf 35 tisic) byl, mimo dg. C44,
nejcastéji zjistén ZN prsu (5 533 ptipadd). Dalsimi
pocetnymi onemocnénimi jsou ZN Zenskych po-
hlavnich organti (dg. C51-58), z nichzZ nejCastéji
diagnostikovanym byl ZN hrdla a téla déloZniho
(2 742 pripadi). Stejné jako v pripadé muzi je Cas-
tym onemocnénim kolorektalni ZN, v roce 2005
bylo zjisténo 3 236 piipadi onemocnéni.

Mira fatality (pocet umrti na danou nemoc k poctu
osob s danou nemoci) jednotlivych typli nado-
rovych onemocnéni je rtizna, zejména lokalizace
onemocnéni vyrazné ovliviluje prognézu pacienta
a nasledné umrtnost. Obr. 7.5 ukazuje vyvoj
urovné incidence a dmrtnosti nejcastéji diagnosti-
kovanych ZN. Vyvoj miry incidence a umrtnosti
nepiimo vypovidd o mife fatality, resp. zdvaZnosti
onemocnéni a pravdépodobnosti prezivani; shodné
trendy ve vyvoji predstavuji vysokou miru fatality
na dané onemocnéni, jako naptiklad u ZN pri-
dusky, pradusnice a plice. Naopak rozchazejici se
trendy predstavuji vyssi pravdépodobnost preziti
na dané onemocnéni, jako v ptipad€ ZN prsu.

Zhoubny novotvar prudusnice, pradusky a plice

Zhoubny novotvar pridusnice, pridusky a plice
(dg. C33-C34) je velmi agresivni onemocnéni,
které se vyznacuje nizkou pravdépodobnosti pre-
Ziti. Pravdépodobnost prezit nasledujicich pét let
pro osobu s pravé diagnostikovanym ZN plic je

three MN subtypes represented almost one half
of all MN mortalities in 2007 (Fig. 7.3) and
in 2005 were the most frequently diagnosed MN
(except dg. C442). The number of new cases
in 2005 was almost equivalent: amongst nearly
37,000 newly diagnosed MN and tumours in
situ, there were 4,846 cases prostate MN, 4,746
cases of colorectal MN and 4,632 cases of bron-
chial, tracheal and lung MN. In women the most
frequent cause of cancer-related death was
breast, colorectal and respiratory MN, compri-
sing 40 % of all MN mortality (Fig. 7.3). Amongst
the approximately 35,000 newly reported cases the
most frequent (except dg. C44) finding was MN
of the breast (5,533 cases). Other numerous cases
comprise MN of female reproductive organs
(dg. C51-58) of which the most common are
cervical and uterine MN (2,742 cases). As in the
male population, colorectal MN was frequent with
3,236 cases diagnosed in 2005.

The fatality rate (number of deaths from a given
disease against the number of persons afflicted
with the disease) of different types of oncological
diseases varies; in particular, the location of
a tumour significantly affects prognosis and sub-
sequently mortality. Fig. 7.5 shows the develop-
ment of incidence levels and mortality for the
most frequently diagnosed MN. The develop-
ment of incidence rate and mortality indirectly
reflects the fatality rate or the gravity of the
disease and survival probability. Identical trends
in development constitute a high fatality rate
for a given case such as bronchial, tracheal and
lung MN. Conversely, diverging trends denote
a higher probability of survival, as is the case
in breast MN.

Malignant neoplasm of bronchi, trachea and lungs

Bronchial, tracheal and lung MN (dg. C33-C34)
is a highly aggressive disease characterised by
a low survival probability. The five-year survival
probability for a patient newly diagnosed with
MN of the lungs is only 7 %. This figure differs

Dg. C44 — jiny zhoubny novotvar kize. Vzhledem k nizké
mife fatality tohoto nejCastéji diagnostikovaného ZN,
Castému mnohocetnému vyskytu a opakovani, ale i odlis-
nému zplsobu hlaseni v riznych zemich je z nasledujici
analyzy prevazné vyloucen. Pro pfedstavu, v roce 2005 bylo
v Cesku hlageno 16 675 novych pripadt tohoto novotvaru.

2 Dg. C44 — other skin MN. Due to the low level of fatality
from this most frequently diagnosed MN, frequent multiple
incidence, repetition and, mainly, diverse methods of
reporting in different countries it has been excluded from
this analysis. For example, 16,675 new cases of this
neoplasm were reported in the Czech Republic in 2005.
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pouze 7 %. Tato pravdépodobnost se samoziejmée
lisi podle véku pacienta, ale i stadia nemoci.
V pfipadé€ zjiSténi nemoci v 1. a II. stadiu je tato
pravdépodobnost 20 % [1]. ZN plic je povazovan
za preventabilni onemocnéni z toho diivodu, Ze
az 90 % onemocnéni vznika v dasledku expozice
tabdkovému koufi at jiz pii aktivnim, tak pasivnim
kouteni. Kromé tabakového koufe je dalSim riziko-
vym faktorem vdechovéni radioaktivniho radonu,
jemuz jsou vystaveny osoby Zijici v oblastech se
zvySenym obsahem radonu v podloZi nebo osoby
pracujici v dolech. Plicni karcinomy mohou vznik-
nout téZ pii profesiondlni expozici t€Zkym koviim,
azbestu, nékterym chemickym latkam, mykotoxi-
nim nebo radiaénimu zareni.

Rozdilné vyvojové trendy tohoto onemocnéni
u muzd a Zen, které odrazeji rizny stupen rozsi-
feni kufdctvi v populaci Zen a populaci muzi,
se nasledné odrdzi v mife incidence a intenzité
umrtnosti. PfestoZe je uroven umrtnosti i mira
incidence u muzh 3,5krat vyssi nez u Zen, z dlouho-
dobého pohledu dochazi k poklesu obou sledova-
nych ukazatell u muzii, zatimco u Zen jak mira
incidence, tak mira imrtnosti nartistd. Shodny vy-
voj miry incidence i umrtnosti odrazi jiz zmino-
vanou nizkou pravdépodobnost pétiletého preZiti.

Zhoubny novotvar tlustého stieva a kone¢niku

Ceska republika dlouhodobé patfi k evropskym
zemim s vysokym vyskytem ZN tlustého stfeva
a konec¢niku (dg. C18-C21). Uroveii dmrtnosti
i mira incidence kolorektalniho ZN dlouhodobé
stagnovaly, v poslednich nékolika letech Ize pozo-
rovat naznak poklesu intenzity umrtnosti na tato
onemocnéni. U incidence je tento trend méné
patrny vzhledem ke krat$i Casové tadé. Tyto pozi-
tivni zmény ve vyvoji by navic mohly byt podpo-
feny Programem kolorektalniho screeningu, ktery
byl zahdjen pocitkem roku 2009 Ministerstvem
zdravotnictvi CR. Kromé& primérni prevence hraje
dalezitou roli v€asny zachyt tohoto onemocnéni,
kdy je mozné uplné vyléceni. Polovina onemoc-
néni je v§ak odhalena aZ v pokrocilém stadiu.

Mezi rizikové faktory tohoto onemocnéni patii
negativni ukazatele Zivotniho stylu, jako napf.
obezita a nevhodné stravovéani. Riziko onemoc-
néni zvySuje zejména strava bohatd na tuky, s ne-
dostatkem vldkniny, nadmérnd konzumace alko-

according to the patient’s age and the stage of
disease. Diagnosis of the disease at stage I or II
increase survival probability to 20 % [1]. MN of
the lungs is considered a preventable disease
because 90 % of all cases are the result of expo-
sure to tobacco smoke, either active or passive.
Apart from tobacco smoke, a further risk factor is
inhalation of radioactive radon affecting persons
resident in areas with elevated sub-soil radon
content or those working in mines. Lung cancer
may also result from occupational exposure to
heavy metals, asbestos, certain chemicals, myco-
toxins and ionising radiation.

Diverse developmental trends of this disease
in men and women, associated with different
degrees of smoking among men and women, are
reflected in the incidence and mortality rates.
Although both incidence and mortality rates are
3.5 fold higher in men than in women, in the
long term there is a decrease in both monitored
markers in the male population, whilst amongst
women the incidence and mortality rates are
rising. Coincident development of incidence and
mortality rates reflects the above-mentioned low
five-year survival probability.

Colorectal NM

In the long term, the Czech Republic is one of
the European countries with a high incidence
of colorectal MN (dg. CI18-C21). The mortality
level and incidence rate of colorectal MN have
remained stable in the long term, although in
recent years there are signs of declining mortality
caused by this disease. In terms of incidence,
this trend is less apparent due to the shorter
time-line. These positive changes may be partly
due to the Colorectal Screening Programme
which was introduced at the start of 2009 by the
Czech Ministry of Health. Apart from primary
prevention, timely identification of the disease
is important at a stage when complete recovery is
possible. However, half of all cases are diagnosed
at an advanced stage.

Risk factors for this disease include negative life-
style markers such as obesity and inappropriate
diet. Risk is augmented by fatty foods, fibre
deficit, excessive consumption of alcohol and
fried, baked and smoked foods along with a seden-
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holu, smazenych, pecenych a uzenych potravin
spolu se sedavym zplisobem Zivota a nedostatkem
pohybové aktivity. Kromé toho zvySuje riziko
vzniku kolorektdlniho karcinomu také pozitivni
rodinnd anamnéza. Vys$§i riziko bylo téz zjis-
téno u osob s chronickym zanétlivym onemocné-
nim stiev.

Zhoubny novotvar prostaty

V roce 2005 byl zhoubny novotvar prostaty
(dg. C61) nejcastéji diagnostikovanym karci-
nomem u muzii v CR. Podet nové zjisténych pii-
padd byl poprvé vyssi nez pocty nové zjisSténych
nadorovych onemocnéni plic. Mira incidence od
pocatku 90. let rapidné nariisti, coz je davano
do souvislosti zejména se zlepsenim a dostupnosti
diagnostickych metod (obr. 7.5). Prudky narist
incidence neni provazen zvySovanim intenzity
umrtnosti, naopak v poslednich letech mira umrt-
nosti na ZN prostaty pozvolna klesa. Priciny tohoto
onemocnéni vsak ziistavaji stale nejasné [2].

Zhoubny novotvar prsu

Zhoubny novotvar prsu (dg. C50) patii u Zen
k nejcastéjSim a zaroven nejzavaznéjSim nidoro-
vym onemocnénim; ve vékové skupiné 20-54 let
predstavuje dokonce nejcastéjs$i pri¢inu Gmrti.
7 dlouhodobého hlediska mira incidence rostla
do roku 2003, od tohoto roku je moZné pozoro-
vat stagnaci ¢i nepatrny pokles (obr. 7.5). V po-
slednich letech dochazi také k poklesu intenzity
umrtnosti na toto onemocnéni, coZz ukazuje na
zvySovani tspésnosti 1éCby, zejména diky Casnéj-
§imu zachytu nemoci; zejména pfi odhaleni nemoci
v 1. a II. stadiu je pravdépodobnost pétiletého
preziti vysoka — témét 80 % [1]. Od roku 2002
se Ceska republika piipojila k vétsing evropskych
zemi a zahdjila celoplo$ny mamograficky scree-
ning, ktery umoziuje Zendm ve véku 45-69 let
pravidelna preventivni vySetfeni [3].

MozZnosti prevence na individudlni drovni jsou
u tohoto karcinomu omezené, dilezita je tak vcasna
diagnostika a dspé$nd 1écba. Vyssi vyskyt ZN
prsu byl zaznamendn u Zen s pozitivni rodinou
anamnézou prvniho stupné, u Zen, které zacaly
¢asné menstruovat, u Zzen s pozdni menopauzou
a u bezdétnych Zen nebo Zen, které porodily az
po 30. roce zZivota. K ovlivnitelnym determinantam

tary lifestyle and lack of exercise. Risk of colo-
rectal cancer is likewise increased by positive
anamnesis and in persons with chronic intestinal
inflammation.

MN of the prostate

In 2005, MN of the prostate (dg. C61) was the most
frequently diagnosed cancer in men in the Czech
Republic. The number of new cases was initially
higher than that of newly diagnosed lung carci-
nomas. The incidence of prostate cancer has
rapidly increased since the 1990s, a fact that is
associated with improved availability and quality
of diagnostic methods (Fig. 7.5). The sharp rise in
incidence is not accompanied by increased morta-
lity; to the contrary, the mortality rate has been
gradually declining over recent years. The causes
of the disease remain unclear [2].

Breast MN

Breast MN (dg. C50) is the most frequent and most
serious cancer in women. It represents the most
common cause of death in women aged 20-54.
In the long term, the incidence rate increased up
to 2003, since which year the rate has stabilised
or actually slightly declined (Fig. 7.5). In recent
yvears mortality caused by breast cancer has
declined which reflects increasingly successful
treatment, particularly due to timely diagnosis.
At stages I and Il the five-year survival probability
is high — almost 80 % [1]. Since 2002, the Czech
Republic has joined the majority of EU member
states in implementing nationwide screening which
allows women aged 45-69 years regular preven-
tive examinations [3].

The possibilities of prevention at the indivi-
dual level are limited for this carcinoma, timely
diagnosis and successful treatment is precedent.
A higher incidence of breast MN has been recorded
among women with level I positive anamnesis,
women with early onset of menstruation, women
with late menopause, women who have never
given birth and primiparas aged over 30 years.
Determinants for this disease subject to individual
influence are obesity, lack of exercise, excessive
alcohol intake and excessive consumption of
animal fats. Increased risk is attributed to patients
with uterine, ovarian or colonic cancer.
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vzniku tohoto onemocnéni patii obezita, nedosta-
teCna pohybova aktivita, nadmérnd konzumace
alkoholu a nadmérna konzumace Zivocisnych tukda.
Zvysenému riziku jsou téZ vystaveny Zeny s nado-
rem délohy, vajecnikl nebo tlustého stieva.

Zhoubny novotvar hrdla délozniho

Zhoubny novotvar hrdla délozniho (dg. C53)
je po nadorovém onemocnéni prsu v celosvéto-
vém méfitku druhym necastéj$im nadorem u Zen.
Jednd se o nadorové onemocnéni, jehoZ hlavnim
rizikovym faktorem je pohlavné pfenosny virus
(tzv. lidsky papillomavirus — HPV). V postkomu-
nistickych zemich Evropy je toto onemocnéni
roz§ifeno mnohem vice neZ v zemich tzv. zapadni
Evropy, jelikoZ programy cervikélniho screeningu
funguji teprve kratce. V CR, kde tento program
funguje od roku 2008, mira incidence i troven
umrtnosti na toto onemocnéni z dlouhodobého
podhledu stagnuje ¢i nepatrné klesi. Ve srovnani
s Evropskymi zemémi je vyskyt tohoto onemoc-
néni 1 droven Umrtnosti na néj vyssi, zejména je
mezi nové diagnostikovanymi pfipady stile vy-
soky podil onemocnéni v pokrocilém klinickém
stadiu (kolem 30 %) [4].

Z ptedchoziho vyplyva, Ze nékterym niddorovym
onemocnénim lze predchazet vhodnymi preven-
tivnimi opatfenimi nebo vcasnou 1é¢bou. S pouZi-
tim konceptu odvratitelné dmrtnosti’ byla spoci-
tdna nad¢je doZiti v pripad€, Ze by byla elimino-
vana umrtnost na takovéto zhoubné novotvary [5].
Nadgje doziti pti narozeni byla v roce 2007 u muza
73,7 let a u Zen 80,2 roku. V pfipadé vylouceni
vSech umrti na zhoubné novotvary, které jsou po-
vazovany za lécCitelné Ci preventabilni, by nadéje
doziti pfi narozeni vzrostla o 1,7 roku u muza a
1,6 let u Zen. U muZzl ptipada nejvetsi ¢ast tohoto
hypotetického nariistu nadéje doziti na ZN pri-
dusky, priidusnice a plice (o jeden rok), u Zen
na ZN prsu (o 0,5 roku), blize tab. 7.1.1.

Obr. 7.4 znazoriiuje soucasnou epidemiologickou
situaci v Evropé z pohledu nadorovych onemoc-
néni. V fadé byvalych postkomunistickych zemi

je urovenl amrtnosti na ZN vys8i neZ v zemich
byvalé EU15.

MN of cervix uteri

MN of cervix uteri (dg. C53) is the second most
common female cancer, after breast cancer,
worldwide. This oncological disease has as
a primary risk factor a sexually transmitted virus
(human papillomavirus — HPV). In post-Commu-
nist European states this disease is far more
widespread than in so-called western European
states, since cervical screening programmes have
only recently been introduced. In the Czech
Republic, where cervical screening was intro-
duced in 2008, the incidence rate and morta-
lity level for this disease in the long term is
stable or decreasing neglibly. Compared to other
European countries the incidence of this disease
and mortality level are higher; in particular, many
newly diagnosed cases are clinically advanced
(approximately 30 %) [4].

As is evident, certain oncological diseases can
be avoided by appropriate preventive measures
or timely treatment. Using the concept of avoid-
able mortalityj, life-expectancy for men and
women was calculated in the event that such
MN mortality was eliminated [5]. In 2007, the
life-expectancy for men was 73.7 years for men
and 80.2 years for women. In the event of nil
mortality by any MN considered preventable
or treatable, life-expectancy at birth increased
by 1.7 years in men and 1.6 years in women.
In men, the greatest part of this hypothetical
increase of life-expectancy was related to bron-
chial, tracheal and lung MN (by 1 year) and
to breast MN in women (by 0.5 year) (Tab. 7.1.1).

Fig. 7.4 presents the current epidemiological status
of oncological diseases in Europe. In a number of
post-communist states the MN mortality levels are
higher than in former EU15 states.

3 Koncept odvratitelné umrtnosti predpoklada, ze urcitym
onemocnénim Ize pfedchézet a tudiz Ize umrti na tyto
priciny odvratit.

3 The concept of avoidable mortality premises that certain
diseases are avoidable and the deaths for these reasons
can be averted.
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Tab. 7.1.1 Vliv vylouéeni vybranych p¥i¢in imrti na nadgji doziti (ND) v CR, 2007
Tab. 7.1.1 Effect of potential elimination of selected death causes on life expectancy (LE) in CZ, 2007

Muzi / Men Zeny / Women
Zisk ND Zisk ND
Gain in LE Gain in LE
Vychozi nadéje doziti pfi narozeni 73.7 80.2
Initial life expectancy at birth
Nadéje doziti po vylouceni imrtnosti na:
Life expectancy after elimination of mortality from:
kolorektalni ZN 74.3 0.6 80.6 0.4
colorectal MN
ZN prsu X X 80.7 0.5
MN of breast
ZN hrdla a téla délozniho a délohy X X 80.4 0.3
MN of cervix and corpus uteri and of uterus
Lécitelné ZN 74.4 0.7 81.4 1.2
Treatable MN
Preventabilni ZN 74.7 1.0 80.6 0.4
Preventable MN
Odvratitelné ZN 75.4 1.7 81.8 1.6
Avoidable MN

Pozn.: Mezi |éCitelné zhoubné nadory (ZN) byly zahrnuty diagnézy dle MKN-10: C18-C21 ZN kolorekta, C44 jiny ZN klze,
C50 2N prsu, C53-C55 2N hrdla a téla délozniho a délohy, C62 ZN varlete, C81 Hodgkinova nemoc a C91-95 leukémie,
mezi preventabilni dg. C33-C34 ZN pradusky, priidusnice a plice [6].

Note: Among treatable malignant neoplasms (MN) diagnoses according to ICD-10 were included: C18—-C21 MN of colorectum,
C44 other MN of skin, C50 MN of breast, C53—C55 MN of cervix and corpus uteri and of uterus, C62 MN of testes, C81 Hodgkin
disease and C91-95 leukaemia, among preventable dg. C33-C34 MN of bronchus, trachea and lung [6].

Podrobnéjsi informace o incidenci nadorovych
onemocnéni v CR je moZno nalézt na adrese
www.szu.cz/centrum-hygieny-zivotniho-prostredi/
demograficka-statistika.
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Obr. 7.1 Vyvoj umrtnosti na zhoubné novotvary, CR, 1985-2007 (MKN-10, dg. C00-C97)
Fig. 7.1 Time trends of cancer mortality rates, CR, 1985-2007 (ICD-10, dg. C00-C97)
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Obr. 7.2 Vyvoj incidence novotvari, CR, 1985-2005 (MKN-10, dg. C00-C97, dg. D00-D09)
Fig. 7.2 Time trends of cancer incidence, CR, 1985-2005 (ICD-10, dg. C00-C97, dg. D00-D09)
Incidence [pocet/100 000 obyvatel]
500 Incidence rate [cases/100,000 population]
550
O
500
@00 @
<
450
O <C>) o=
400 o—o—3 < S—
o © o a1
<
350 P — >
&
300
<
250 . . . . . . . . .
1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005
=@ Standardizovana mira incidence — muzi O Hruba mira incidence — muzi
Standardized incidence rates — Males Crude incidence rates — Males
=== Standardizovana mira incidence — zeny & Hruba mira incidence — Zzeny
Standardized incidence rates — Females Crude incidence rates — Females
Zdroj: Ustav zdravotnickych informaci a statistiky
Source: Institute of health information and statistics
S 4
SZU Praha, Ustiedi Systému monitorovani 69

NIPH Prague, Headquarters of the Monitoring System



Souhrnna zprava za rok 2008
Summary Report, 2008

7 )
Obr. 7.3 Rozlozeni umrti na novotvary, CR, 2007 (MKN-10, dg. C00-D44)
Fig. 7.3 Distribution of cancer deaths, CR, 2007 (ICD-10, dg. C00-D44)
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Obr. 7.4 Standardizovana mira umrtnosti na zhoubné novotvary (na 100 000 obyvatel),
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Obr. 7.5 Standardizovana mira incidence a umrtnosti na vybrané zhoubné novotvary,

CR, 1975-2007

Fig. 7.5 Standardized cancer incidence and mortality rates, CR, 1975-2007
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8. ZDRAVOTNI RIZIKA PRACOVNICH
PODMINEK A JEJICH DUSLEDKY

8.1 Monitorovani expozice faktoriim
pracovnich podminek na zakladé dat
z kategorizace praci a pracovist

K monitorovani expozice rizikovym faktorim
prace a pracovnich podminek slouZi systém ka-
tegorizace praci. V jeho ramci ma kazdy za-
meéstnavatel povinnost zhodnotit riziko a zaradit
préace, které jsou na jeho pracoviStich vykonavany
do jedné ze 4 kategorii, v zavislosti na vyskytu
rizikovych faktorti prace a na jejich zavaznosti.
7 Gdaji v Informacnim systému Kategorizace
praci vyplyva, Ze k datu 28. 4. 2009 bylo zara-
zeno do vSech kategorii prace (2, 2R, 3, 4) celkem
1 915 974 osob, coz je 61 799 o0sob/100 tisic ne-
mocensky pojisténych zaméstnanci. V katego-
riich rizikové prace (2R, 3, 4), bylo evidovano
445 436 osob, tj. 14 367 osob/100 tisic zamést-
nancd. Do kategorie 4, coZ jsou pracovisté vy-
soce rizikova, bylo v CR zatazeno 18 549 osob
(598/100 tisic zaméstnancil), z toho 1 429 Zen.

Aktualni pocet zaméstnancli zafazenych podle
jednotlivych kategorii prace v krajich je uveden
v tab. 8.1.1. Nejvice exponovanych zaméstnanct
v kategoriich rizikové prace (2R, 3, 4) je v kraji
Moravskoslezském (85 387), Stiedoceském (44 699)
a Usteckém (40 798) (obr. 10.1). V prepoctu na
100 000 zaméstnanct neprevysuji celostatni pra-
mér 14 367 zaméstnanct kraje Praha (4 521), kraj
Karlovarsky (11 153) a Jihomoravsky (11 254).

Nejvice zaméstnancti ve vSech kategoriich prace
(2, 2R, 3, 4) je evidovano podle faktoru Fyzicka
zat€z — 982 448 osob, dale Hluk — 768 016 osob,
Pracovni poloha — 763 159 osob a Psychickd za-
t€Z — 716 930 osob. V kategoriich rizikové prace
(2R, 3, 4) je nejvice evidovanych zaméstnanci
v riziku faktoru Hluk — 266 237, Fyzicka zatéz —
78 795 a Prach — 71 932, viz tab. 8.1.2 a obr. 8.2.

Pfi praci mohou byt zaméstnanci exponovdni i vice
neZ jednomu faktoru. V tabulce 8.1.3 je uveden
udaj o poctu osob exponovanych podle poctu
pusobicich faktorti. Z udaji vyplyva, Ze 67 %
zaméstnancl je exponovano vice neZ jednomu
faktoru; vice nez Ctyfem faktorim je exponovano
10 % zaméstnanc.

8. OCCUPATIONAL HEALTH
HAZARDS AND THEIR EFFECTS

8.1 Exposure monitoring based on data
from occupational and workplace
categorisation

Monitoring exposure to occupational risk factors
and working conditions is subject to the work
categorization system. In this system it is the
responsibility of each employer to evaluate occu-
pational 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 Catego-
rization Information System reveals that up to
April 28, 2009, a total of 1,915,974 persons have
been registered in all work categories (2, 2R, 3, 4),
i.e. 61,799 persons/100,000 employees with
medical insurance. The work at risk category
(2R, 3, 4) comprised 445,436 persons, i.e. 14,367
persons/100,000 employees. In category 4 (high-
risk workplaces) 18,549 persons were registered
in the Czech Republic (598/100,000 employees),
of which 1,429 were women.

The sum of employees categorised by individual
work categories in the regions is presented in
Tab. 8.1.1. The largest number of employees at
risk categories (2R, 3, 4) were in the Moravia-
Silesia (85,387), Central Bohemia (44,699) and
Usti nad Labem (40,798) regions (Fig. 8.1).
The nationwide mean of 14,367 per 100,000
employees was not exceeded by the following
regions: Prague (4,521), Karlovy Vary (11,153)
and South Moravian (11,254).

The largest number of employees in all work cate-
gories (2, 2R, 3, 4) are registered in the following
categories: Physical load — 982,448, Noise — 768,016,
Posture — 763,159 and Mental load — 716,930.
Registrations at risk categories (2R, 3, 4) are as
follows: Noise — 266, 237, Physical load — 78,795
and Dust — 71,932 (Tab. 8.1.2 and Fig. 8.2).

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 67 % of employees are exposed to more
than one factor and 10 % are exposed to more than
Sfour harmful factors.
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Tab. 8.1.1 Pocet exponovanych zaméstnanci v kategoriich prace podle kraju k 28. 4. 2009
Tab. 8.1.1 Number of employees at work categories in the regions, on April 28, 2009

Kategorie2 + 2R + 3 + 4 Kategorie 2 Kategorie 2R Kategorie 3 Kategorie 4
Kraj Category2 +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 202 380 89422 | 166 253| 78761 1564 453| 33825/ 11083 738 125
Stfedocesky 209 418 76021 | 164719| 64004 8448 2587| 34944 9268 1307 162
JihoCesky 109 008 44 727 81 651| 35570 538 376/ 25874| 8740 945 41
Plzerisky 114 231 46 790 89064 39808 1991 1114| 21721, 5710| 1455 158
Karlovarsky 64716 28 868 55909, 26260 262 41| 8430, 2562 115 5
Ustecky 172 533 72158 | 131735| 58745 4348 1377 35577 11938 873 98
Liberecky 83 100 35 060 66 072| 28 944 532 184| 15889 5838 607 94
Kralovéhradecky| 105010 43178 81431 35772] 3614/ 1301 19090 6030 875 75
Pardubicky 91 462 34 726 69 315 29197, 4349 1041 17091, 4340 707 148
Vysoéina 113762 37 629 88168 31183 5166| 1696 19652 4688 776 62
Jihomoravsky 183 348 72912 | 148642 62952 2954 1314| 30859 8553 893 93
Olomoucky 111 760 44 734 83413 36804 3905/ 1758 23465 6026 977| 146
Zlinsky 106 210 47 216 80517, 36841 2267 1390 22915 80958 511 27
Moravskoslezsky | 249 036 90481 | 163649| 71917 7141| 3267| 70476/ 15102| 7770 195
Celkem/ Total | 1915974 | 763922 |1 470 538|636 758 47 079| 17 899|379 808|108 836| 18 549| 1429
Tab. 8.1.2 Pocet exponovanych zaméstnanci podle faktoru, stav k 28. 4. 2009
Tab. 8.1.2 Number of employees exposed to risk factors, on April 28, 2009
Kategorie faktoru _ Celkem v kategoriich
Faktor Category of a factor r|Z|kg_\é?a?§c;?siRW;r2 +4 e
2 2R 3 4 categories 2R + 3 + 4

Hluk 501779 28006 | 236284| 1947 266 237 Noise
Fyzicka zatéz 903 653| 7589 70 892 314 78 795 Physical load
Prach 211 657 7228 54 596| 10108 71932 Dust
Vibrace 121828| 5275 50294| 7696 63 265 Vibrations
Biologickeé Cinitele 119620 9970 31090 259 41 319 Biological agents
Psychicka zatéz 677 705| 3157 36 068 0 39 225 Mental load
Chemické latky 189690 8291 20197| 1441 29 929 Chemicals
Pracovni poloha 741728 1169 20 262 0 21 431 Occupational posture
Neionizujici zareni 18142 2874 15968 0 18 842 Non-ionizing radiation
a elmag. pole and elmag. field
Zatéz teplem 72 270 662 14 568 37 15 267 Heat load
Zrakova zatéz 280 904 481 9 605 - 10 086 Visual load
Vybrané prace 37 076 393 3 831 11 4235 Selected jobs
Z4téz chladem 195 014 85 1753 - 1838 Cold load
lonizujici zareni 655 347 31 0 378 lonizing radiation

Pozn.: Vybérové kritérium: prace platné k datu 28. 4. 2009 / Note: Selection criterion — works valid till 28" April 2009

Tab. 8.1.3 Pocet exponovanych zaméstnancii podle poctu soucasné piisobicich faktort, k datu 28. 4. 2009
Tab. 8.1.3 Number of employees with concurently acting risk factors, on April 28, 2009

Pocet rizikovych faktor
Number of risk factors

Pocet zaméstnancll v kategoriich 2—4
Number of employees at categories 2—4

1 624 312
2 524 268
3 345 279
4 216 946

-4 198 391

SZU Praha, Ustiedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System
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Uvedené pocty evidovanych osob nelze povazo-
vat za neménné. V dalSim obdobi bude dochazet
k zéniku a vzniku pracovist, budou realizovana
ochrannd opatieni ke sniZeni rizika a bude tak do-
chézet k prekategorizovani praci. V pribéhu ¢asu
dochazi také k legislativnim zménam, které zahrnuji
i nové poznatky o ptsobeni Skodlivin na ¢lovéka.

8.2 Registr profesionalnich expozic
karcinogentim REGEX

Registr v souCasnosti obsahuje 23 949 zaznamu
o celkem 8 871 osobich profesiondlné expono-
vanych karcinogentim. V hodnoceném obdobi let
2007-2008 ptitom pfibylo celkem 4 802 zaznamu.
Novych zaznamu (pro registraci nové osoby) bylo
celkem 844, viz tab. 8.2.1 a 8.2.2.

Z tab. 8.2.1 mimo jiné vyplyv4, Ze i pfes vyznamny
ndrist objemu dat z vétsiny oblasti CR se v ramci
projektu stile nedafi dosdhnout strategického cile
projektu, tj. dplného pokryti celého tizemi CR.
Dalsi zpracovani dat je planovéano obvyklym zpi-
sobem ve spolupraci s Ustavem pro zdravotnické
informace a statistiku.

The presented numbers of registered persons are
not immutable; in the next phase there will be
changes as regards workplaces, protective measures
for risk-reduction and changes in work categories
as such. Likewise, there will be legislative measures
which comprise an updated understanding of the
effects of pollutants on humans.

8.2 Register of occupational exposure
to carcinogens: REGEX

The register currently contains 23,949 entries
pertaining to 8,871 persons occupationally exposed
to carcinogens. A total of 4,802 new entries have
been added during the 2007-2008 period. Newly
registered individuals amounted to 844 (Tab. 8.2.1
and 8.2.2).

Tab. 8.2.1 reveals that despite the significant influx
of data from most areas in the Czech Republic,
the strategic objective of the project has yet to
be attained, i.e. complete nationwide coverage.
Further processing of data is planned in the usual
manner in collaboration with the Institute of Health
Information and Statistics.

Tab. 8.2.1 Pocet registrovanych zaméstnanci exponovanych karcinogentim, 2007
Tab. 8.2.1 Number of registered employees exposed to carcinogens, 2007

. Celkovy pocet registraci Pocet novych registraci
I?etg?osrt)ls Total number of registrations Number of new registrations
Pocet / Number % Pocet / Number %

Praha 801 18.87 86 13.07
Ostrava 684 16.12 134 20.36
Zlin 652 15.36 138 20.97
Usti nad Labem 603 14.21 52 7.90
Plzen 523 12.32 81 12.31
Kolin 235 5.54

Brno 277 6.53 108 16.41
Olomouc 200 4.71 24 3.65
Karlovy Vary 139 3.28 20 3.04
Jihlava 105 2.47 15 2.28
Frydek-Mistek 15 0.35

Ceské Budéjovice 5 0.12

Karvina 4 0.09

Liberec 1 0.02

Celkem / Total 4244 100.00 658 100.00
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Tab. 8.2.2 Pocet registrovanych zaméstnanctu exponovanych karcinogentim, 2008
Tab. 8.2.2 Number of registered employees exposed to carcinogens, 2008

Celkovy pocet registraci

Pocet novych registraci

Ige%%srgis Total number of registrations Number of new registrations
Pocet / Number % Pocet / Number %
Praha 351 62.90 27 14.52
Olomouc 205 36.74 159 85.48
Kolin 1 0.18
Usti nad Labem 1 0.18
Celkem / Total 558 100.00 186 100.00

8.3 Monitorovani zdravotnich ucinkt —
Narodni zdravotni registr nemoci
z povolani

V roce 2008 bylo v Ceské republice hlaseno
u 1 115 pracovnikd celkem 1 403 profesionalnich
onemocnéni (767 ptipadi u muzi a 636 pripadi
u Zen), z toho bylo 1 327 nemoci z povoléani a
76 ohroZeni nemoci z povolani. V roce 2008 vzrostl
ve srovnani s rokem 2007 nejen absolutni pocet
pracovnikli postizenych profesiondlnim onemoc-
nénim (nérhst o 53 pripadi, tj. o 5,0 %), ale také
celkovy pocet hlasenych profesiondlnich onemoc-
néni (nardst o 112 pfipadd, tj. o 8,7 %). Incidence
profesionalnich onemocnéni stoupla z 28,1 pii-
padi v roce 2007 na 30,7 pripadd na 100 tisic za-
meéstnanci nemocensky pojisténych podle zakona
¢. 54/1956 Sb. Vyvoj poctu profesiondlnich one-
mocnéni je zobrazen v tab. 8.3.1 a na obr. 8.3.

8.3 Monitoring of Health Effects —
National Register of Occupational
Diseases

In 2008 a total of 1,403 cases of occupational
disease in 1,115 employees (767 men, 636 women)
was reported in the Czech Republic; of these,
1,327 were categorised as occupational diseases
and 76 as threat of occupational disease. In com-
parison to 2007 there was an increase of both
the absolute number of workers with occupational
disease (53 extra cases, 5.0 % increase) and the
overall count of reported occupational diseases
(112 extra cases, 8.7 % increase). The incidence
of occupational disease rose from 28.1 cases
in 2007 to 30.7 cases per 100,000 employees
with medical insurance as stipulated under act

no. 54/1956 Sb. (Tab. 8.3.1 and Fig. 8.3).

Tab. 8.3.1 Hlasené nemoci z povolani a ohroZeni nemoci z povolani v letech 1998-2008
Tab. 8.3.1 Reported cases of occupational diseases and threat of occupational diseases in 1998-2008

1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
Pocet pacientt 2801/1863|1713/1661|1567|1506|1316|1317|(1122(1062|1 115
Number of patients
Profesionalni onemocnéni celkem:| 2 111| 1886|1751 1677|1600 1558|1388|1400|1216| 1291|1403
Professional diseases total:
Z toho:
From that:
nemoci z povolani 2054118451691 |1627|1531|1486|1329|1340|1150| 1228|1327
occupational diseases
ohrozeni nemoci z povolani 57 41 60 50 69 72 59 60 66 63 76
threat of occupational disease
Profesionalni onemocnéni —muzi|1261|1192|1104|1034| 977| 972| 826| 817| 708| 753| 767
Professional diseases — men
Profesionalni onemocnéni —zeny | 850| 694| 647| 643| 623| 586| 562| 583| 508| 538| 636
Professional diseases — women
Incidence na 100 000 nemocensky | 44.1| 41.1| 38.7| 37.4| 358| 35.1| 31.6| 31.5| 27.5| 28.6| 30.7
pojisténych zaméstnancu
Incidence rate per 100,000
medical insured employees
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Nejvice nemoci z povolani bylo v roce 2008 hla- The most of occupational diseases in 2008 were
Seno v Moravskoslezském kraji (celkem 294, reported in the Moravian-Silesian region (total 294,
tj. 22 % vSech pripadl). Nejpocetnéjsi kategorii 22 % of all cases). The most frequent cause of
nemoci z povolani v Moravskoslezském kraji occupational disease in that region were diseases
predstavovala onemocnéni zplisobend fyzikalnimi resulting from physical factors (total 195, 28 % of
faktory — 195, tj. 28 % vSech hlaSenych pfi- all cases), mainly comprising vibration (128 cases)
padid. Jednalo se predev§Sim o nemoci z vibraci and excessive load on the extremities (67 cases).
(128 pripadl) a o nemoci z pretéZovani koncetin In comparison to 2007 there was a rise in reported
(67 ptipadll). Ve srovnani s rokem 2007 doslo occupational diseases in 9 regions, the greatest
v 9 krajich k nérastu poctu hlaSenych nemoci z po- increase being in the Pardubice and Pilsen regions
volani. Nejvétsi nardst byl zaznamenan v kraji Par- (41 and 25 cases). Occupational diseases by region
dubickém a v kraji Plzeniském (o 41 a o 25 pfipadd). are shown in Tab. 8.3.2.

Nemoci z povolani v krajich znazoriiuje tab. 8.3.2.

Tab. 8.3.2 HlaSené nemoci z povolani — rozdéleni podle kraje vzniku a podle kapitol seznamu nemoci

z povolani, 2008
Tab. 8.3.2 Distribution of occupational diseases by region and Chapter of the List of occupational
diseases, 2008
Kraj Kapitola / Chapter Celkem | Incidence’
Region L M . V. V. Vi, Total | Incidence’

Praha / Prague 20 13 11 44 4.4
JihoCesky / South Bohemia 71 6 18 27 122 49.1
Jihomoravsky / South Moravia 18 14 23 33 88 16.7
Karlovarsky / Karlovy Vary 11 1 9 14 35 33.8
Kralovéhradecky / Hradec Kralove 31 7 19 7 64 29.6
Liberecky / Liberec 31 2 8 3 44 26.9
Moravskoslezsky / Moravian-Silesian 3 195 60 19 16 1 294 61.5
Olomoucky / Olomouc 65 3 29 4 101 451
Pardubicky / Pardubice 5 54 6 21 11 97 46.1
Plzensky / Pilsen 2 65 21 12 25 2 127 54.6
Strfedocesky / Central Bohemia 2 50 46 11 9 1 119 26.6
Ustecky / Usti nad Labem 1 30 1 30 18 80 27.4
Vysocina / Vysocina 29 2 9 13 53 27.4
Zlinsky / Zlin 1 21 11 10 3 1 47 19.9
NerozliSeno (prace v terénu) / Not classified 2 2 4

Zahraniéi (prace mimo CR) / Work abroad 8 8

Celkem / Total 14 693 180 233 202 5 1327 29.0

' Incidence na 100 tisic nemocensky pojisténych zaméstnancu
Incidence rate per 100,000 medical insured employees

Nazvy kapitol podle Nafizeni viady €. 290/1995 Sb., kterym se stanovi seznam nemoci z povolani
I — Nemoci z povolani zplsobené chemickymi latkami

Il — Nemoci z povolani zplsobené fyzikalnimi faktory

Il = Nemoci z povolani tykajici se dychacich cest, plic, pohrudnice a pobfisnice

IV — Nemoci z povolani kozni

V — Nemoci z povoléani pfenosné a parazitarni

VI — Nemoci z povolani zplisobené 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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Od 1. 1. 2008 vstoupila v platnost nova klasifikace
ekonomickych ¢innosti ,,CZ_NACE®, ktera nahra-
dila systém OKEC; systémy OKEC a CZ_NACE
nejsou zcela paralelni. V roce 2008 nejcastéji one-
mocnéli pracovnici v odvétvi ekonomické ¢innosti
,vyroba kovovych konstrukci a kovodélnych vy-
robkt*“ (CZ_NACE C25 - celkem 200 piipadu).
Pracovnici v tomto odvétvi onemocnéli nejcas-
t&ji v duasledku nepiiznivého pusobeni fyzikal-
nich faktorti (celkem 149 pripadli) a profesional-
nimi dermatézami (46 piipadf). V sestupném
poradi nasledovalo odvétvi ,,zdravotni a socidlni
péce” (CZ_NACE Q86-Q88) se 197 hlasenymi
pripady (zejména prenosnd a parazitarni onemoc-
néni, 150 pfipadd), a odvétvi ,te€Zby a dpravy
¢erného a hnédého uhli“ (CZ_NACE BO0S5) se
118 pfipady. V dalSich 52 odvétvich ekonomic-
kych cinnosti byl pocet hlasenych nemoci z po-
volani v rozmezi 1-98 ptipadi.

Nejvice nemoci z povolani bylo podobné jako
v minulych letech vyvolano pisobenim fyzikal-
nich faktorti (kapitola II — 693 piipadl). V se-
stupném poradi nésledovaly nemoci kozni (kapi-
tola IV — 233 pripadl), nemoci pienosné a parazi-
tarni (kapitola V — 202 pfipadit), nemoci dychacich
cest, plic, pohrudnice a pobfisnice (kapitola III —
180 piipadd), nemoci zpisobené chemickymi lat-
kami (kapitola I — 14 pripadil) a nemoci hlasivek
(kapitola VI — 5 pfipadil), viz obr. 8.4.

Nejvice nemoci z povolani vzniklo u pracovniki
pfi praci zafazené do rizikové kategorie 3 (cel-
kem 496, tj. 37 % piipadi). Pfi préaci nerizikové
zatazené do kategorie 1 vzniklo 232 onemocnéni,
v kategorii 2 pak 355 onemocnéni. Pfi neriziko-
vych pracich vznikaly zejména nemoci infekcni
a parazitarni (71, respektive 98 ptipadil) a nemoci
koZzni (88, respektive 85 ptipadl), u nichz dopiedu
nelze moznost onemocnéni predvidat, protoze se
zde uplatiiuje také individudlni vnimavost jednotli-
vych osob. Azbest vyvolal v roce 2008 celkem
28 pripadl onemocnéni plic nebo pohrudnice, coz
bylo o sedm ptipadii méné nez v roce predchozim.

Ve srovnani s rokem 2007 byl v Ceské republice
zaznamenan nejen ndrdst poctu pripadi hlase-
nych profesionédlnich onemocnéni, ale také narist
poctu postizenych osob s diagnostikovanym one-
mocnénim. Vzestup hldSenych ptipadd byl za-
znamenan zejména u profesiondlnich onemocnéni

Since January 2008 a new classification system
Jor industrial activity, CZ NACE, has come into
force, replacing the OKEC system. The OKEC
and CZ NACE systems are not conterminous.
In 2008 the majority of occupational diseases
occurred in the ‘manufacture of metal products
and constructions’ (CZ NACE C25 — a total of
200 cases). The most frequent diseases in this
branch were associated with physical factors
(149 cases) and occupational dermatoses (46 cases).
The next most frequent industrial branches, in
descending order, comprised ‘health and social
care’ (CZ NACE Q86-088) with 197 reported
cases (particularly transmissible and parasitic
infections, 150 cases) and ‘mining and proces-
sing of coal’ (CZ NACE BO05) with 118 cases.
In a further 52 industrial branches the numbers
of reported occupational diseases ranged from
1 to 98 cases.

The majority of occupational diseases, as in
previous years, were caused by physical factors
(Chapter Il — 693 cases), followed by skin diseases
(Chapter 1V — 233 cases), transmissible and
parasitic diseases (Chapter V — 202 cases), respi-
ratory, pulmonary, pleural and peritoneal diseases
(Chapter III — 180 cases), chemical poisoning
(Chapter I — 14 cases) and afflictions of the vocal
chords (Chapter VI — 5 cases), see Fig. 8.4.

Most of the cases of occupational diseases were
registered in workers falling into the risk cate-
gory 3 (total 496, 37 % of cases). The non-risk
category I produced 232 cases, whilst in cate-
gory 2 a total of 355 cases were recorded. In the
non-risk categories 1 and 2 the diseases were
mostly infectious and parasitic (71 and 98 cases,
respectively) and dermal (88 and 85 cases, respec-
tively) which are however unforeseeable as they
depend on individual sensitivity of the patient.
Asbestos caused 28 cases of pulmonary or pleural
disease in 2008, which is 7 cases less than in the
previous year.

In comparison with 2007, in 2008 an increase in
the numbers of reported cases of occupational
disease as well as a rise in the numbers of patients
with confirmed diagnoses were observed in the
Czech Republic. The greatest increase was reported
in diseases resulting from excess load on the
extremities, followed by dermal, transmissible
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z pretéZovani koncetin, dile u nemoci koZnich,
prenosnych a parazitarnich. Na druhou stranu po-
klesly poc¢ty zhoubnych nadorovych onemocnéni
a alergickych onemocnéni dychacich cest a plic.
Nadale vsak plati, Ze pocty hladSenych profesio-
nalnich onemocnéni byly i v roce 2008 s vysokou
pravdépodobnosti podhodnoceny.

and parasitic diseases. In contrast, the numbers
of malignant neoplasms and respiratory allergies
decreased in 2008. Nonetheless, the numbers of
occupational diseases in 2008 continued with high
probability to be underestimated.
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7 )
Obr. 8.1 Zaméstnanci zafazeni v kategoriich rizikové prace v krajich,
stav k 28. 4. 2009
Fig. 8.1 Employees registered in the categories of hazardous work in regions
on April 28, 2009
Kraj / Region:
Moravskoslezsky
Stredocesky
Ustecky Zeny — kategorie 2R
Y l:l Females — category 2R
HI. m. Praha [ | Zeny — kategorie 3
; . Females — category 3
Jih k L
fnomoravsky - Zeny — kategorie 4
Olomoucky Females — category 4
JihoCesky I Muzi - kategorie 2R
s Males — category 2R
Zlinsky I Muzi - kategorie 3
Vysogina Males — category 3
Lo Il Muzi - kategorie 4
Plzerisky Males — category 4
Kralovéhradecky \ \ \
Pardubicky Celkem v kategoriich rizikové prace 128 164 Zzen a 317 272 muzd.
. , The total of 128,164 women and 317,272 men are registered
Liberecky . ;
in the hazardous work categories.
Karlovarsky ‘ ‘ ‘ ‘ ‘ ‘
0 10 20 30 40 50 60 70 80 90
Pocet [v tisicich]
Number [in thousands]
Zdroj: Informacni systém kategorizace praci
Source: Information system of work categorization
Obr. 8.2 Zaméstnanci zafazeni v kategoriich rizikové prace podle faktoru,
stav k 28. 4. 2009
Fig. 8.2 Employees in the categories of hazardous work according to a risk factor,
on April 28, 2009
Hluk
Noise
Fyzicka zatéz
'hysical load
Prach
Dust
Vibrace
Vibrations
Biologickeé Cinitele
Biological agents
Psychicka zatéz
Mental load
Chemickeé latky
Chemical agents
Pracovni poloha
Occupational pposture _
Neionizujici zafeni a elmag. pole
Non-ionizing rc!zdiation and elma%. ?ield .
Zaté3 teplem [ ] Potenciainé rizikova prace (kategorie 2R)
Heat load Potentially hazardous work (category 2R)
Zrakova zatéz izi A ora i
Vs, joag - EIIZIkO(\;a prace I((kate;gone 3%
Vébrané prace azardous work (category 3)
elected jobs [ Rizikové prace (kategorie 4)
Zatéz chladem Highly hazardous work (category 4)
Cold load
lonizujici zareni
lonizing radiation ‘
0 25 50 75 100 125 150 175 200 225 250 275
Pocet [v tisicich]
Number [in thousands]
Zdroj: Informacni systém kategorizace praci
Source: Information system of work categorization
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7 3
Obr. 8.3 Vyvoj poétu nové hlasenych profesionalnich onemocnéni v CR, 1998-2008
Fig. 8.3 Time trends in occupational diseases incidence in the Czech Republic,

1998-2008
Pocet pripadl
Number of cases
1400
Muzi
1200 Males
Zeny
Females
1000
800
600
400
200
0
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
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, 2008
Fig. 8.4 Distribution of occupational diseases by the list of occupational diseases, 2008
0.4 %
Nemoci z povolani zpisobené ostatnimi faktory a ¢initeli
Occupational diseases caused by other factors and agents
1.1%
Nemoci z povolani zpusobené chemickymi latkami
152 % Occupational diseases caused
Nemoci z povolani pfenosné a parazitarni by chemicals
Infectious and parasitic . 52'2,%, . .
occupational diseases Nemoci z povolani zplsobené
fyzikalnimi faktory
Occupational diseases caused
17.6 % by physical factors
Nemoci z povolani kozni
Occupational diseases
of the skin
13.6 %
Nemoci z povolani tykajici se dychacich cest,
plic, pohrudnice a pobfiSnice
Occupational diseases of the respiratory tract, o o . .
lungs, pleura and peritoneum Zdroj: Narodni registr nemoci z povolani
Source: National Register of Occupational Diseases
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9. ZAVERY

Vysledky Systému monitorovani zdravotniho stavu
obyvatelstva CR ve vztahu k Zivotnimu prostiedi
za rok 2008 predstavuji ucelenou sadu informaci,
které byly ziskany souborem monitorovacich akti-
vit patnactého roku provozu. Dokumentuji miru
znecisténi sledovanych slozek Zivotniho prostedi
a vyplyvajici rizika pro zdravi. Jsou dileZitym
materidlem pro organy statni spravy pii fizeni a
kontrole zdravotnich rizik i informaci pro odbor-
nou a S§irsi vefejnost. Predstavuji také zdroj in-
formaci o Zivotnim prostiedi a zdravi pro ostatni
evropské zemé.

Z. dlouhodobého sledovani ptimych cest expozice
obyvatel zdravi Skodlivym latkdm vyplyva, Ze
vyznamnou zdravotni zatéZ predstavuje znecisténi
ovzdus$i ve méstech. Vysledky méfeni potvrzuji
pretrvavajici vyznam dopravy a lokélnich zdrojt
jako hlavni pficiny zvySené az nadlimitni zatéze
suspendovanymi Casticemi frakce PMjq jemnymi
Casticemi frakce PMj s, oxidem dusicitym a poly-
aromatickymi uhlovodiky. Vyznamnou zistava
uroven znecisténi v okoli pramyslovych zdroji;
dlouhodobé nejvyssi koncentrace suspendovanych
Castic frakce PMjp, PM; 5, benzenu a polyaro-
matickych uhlovodikl jsou méfeny v ostravsko-
karvinské oblasti. Koncentrace tézkych kovl je
ve vétsing sidel jen mirn€ zvySena nad troven
venkovského pozadi.

Nejvétsi vyznam z hlediska vlivu na zdravi oby-
vatel maji suspendované Castice a polyaroma-
tické uhlovodiky. Na zakladé stfednich hodnot
koncentraci suspendovanych castic frakce PMj
v méstském prostiedi 1ze odhadnout, Ze znecis-
téni ovzdusi touto Skodlivinou se mohlo podilet
na zvyseni predcasné umrtnosti v priméru o 2 %.
Dalsi latky mohou byt vyznamné v nékterych loka-
litach, napt. oxid dusicity v silné dopravou zatizZe-
nych oblastech, zejména v Praze, nebo tézké kovy
v lokalitich vyznamné ovlivnénych primyslovymi
zdroji nebo starymi zatéZemi (Piibram, Usti nad
Labem, Ostrava). Sledované latky v ovzdusi s po-
tencidlnim karcinogennim plisobenim mohly pfi-
spét ke vzniku nddorovych onemocnéni v priméru
dvéma pripady na deset tisic celozZivotné expono-
vanych obyvatel.

Potraviny jsou majoritnim zdrojem vétSiny cizo-
rodych liatek do organismu. Chronicka expozice

9. CONCLUSIONS

The outputs of the Environmental Health Moni-
toring System in the Czech Republic for the
yvear 2008 express a comprehensive set of infor-
mation collected during the fifteenth year of
monitoring activities. They document the levels
of environmental pollution and public health
risks. The results provide important background
information to the national and regional authori-
ties to facilitate health risk control and preven-
tion, and are also made available to other specia-
lists and general public. Finally, they represent
information for the other European countries on
environment and health in the Czech Republic.

Long-term monitoring of direct pathways of popu-
lation exposure to harmful substances reveals that
particularly serious health burden is caused by
air pollution in cities. Measurements confirm the
continuing significance of traffic and local sources
of elevated or over-limit burden by fractions of
suspended PMjq, fine PM> s fractions, nitrogen
dioxide and polyaromatic hydrocarbons. Levels of
pollution in the surroundings of industrial sources
remain significant; the highest long-term con-
centrations of PM;y and PM> s fractions, benzene
and polyaromatic hydrocarbons are recorded in
the Ostrava-Karvind region. Concentrations of
heavy metals in most localities are only slightly
elevated above the rural background.

In terms of population health, suspended parti-
culate matter and polyaromatic hydrocarbons
are the most significant. Based on mean con-
centrations of PM g fractions in an urban envi-
ronment it is estimated that the effects of this
pollutant in outdoor air may play a role in the
increase of premature mortality by 2 % on average.
Other substances may be significant in certain
localities: for instance, nitrogen dioxide in areas
with heavy traffic burden (Prague in particular)
or heavy metals in areas with heavy industry or
old loads (Pribram, Usti nad Labem, Ostrava).
Monitored airborne substances with potentially
carcinogenic properties may have contributed to
an average 2 cases per 10,000 population with
lifelong exposure.

Food is a primary exposure pathway of most che-
micals. Chronic exposure to chemical substances
Jfrom the consumption of food for an average
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chemickym latkdm z konzumace potravin pro
primérnou osobu v minulych letech monitoro-
vani neprekraCovala expozi¢ni limity a lze ji hod-
notit jako pomérné pfiznivou (z hlediska nekar-
cinogennich ucinkd). Napiiklad primérny privod
dusi¢nant predstavoval v letech 2006/07 zhruba
20 % prijatelného denniho pfivodu, kadmia 17 %
a polychlorovanych bifenyli 3 % tolerovatelného
privodu. Naopak nedostatecny je dlouhodobé
privod nékterych esencidlnich prvkd, zejména
Zeleza a médi, ale i vapniku, drasliku nebo hot-
¢iku. Vysledky monitorovani potvrzuji stidlou
moznost vyskytu nebezpecnych mykotoxind (afla-
toxiny, ochratoxiny) v nékterych typech potravin;
frekvence zachytu plisni nevybocuje z trendu
predchozich let. Mikrobiologickéd analyza potra-
vin dokumentuje vyskyt patogennich agens ve
vybranych komoditach potravin v trzni siti. Vy-
sledky ukazuji na kontaminaci volné prodavanych
masnych vyrobkd v nékterych obsluhovanych
usecich prodejen. V roce 2008 bylo hlaseno asi
11 tisic pfipadd salmonel6z a ptiblizné dvoj-
nasobek piipadii kampylobakteridz.

Kvalita pitné vody z vefejnych vodovodu se v pri-
béhu let monitorovani vyraznéji nemeéni a zlstava
na dobré urovni. Celkem 82 % obyvatel (7,8 mi-
lionu) napojenych na vefejny vodovod bylo z4so-
bovéano pitnou vodou, v niZ nebylo ani u jednoho
ze zdravotné zavaznych ukazatelii nalezeno pre-
kroceni limitni hodnoty. Pro 295 zasobovanych
oblasti platila v roce 2008 vyjimka schvalena
organem ochrany vefejného zdravi. Nejproblema-
a chloroform. Vodou, ve které stfedni rocni obsah
dusi¢nani doséhl ¢i prekrocil limitni hodnotu bylo
zasobovano celkem asi 57 tisic obyvatel, v piipadé
chloroformu pak 48 tisic obyvatel. Nicméné kon-
zumaci 1 litru pitné vody z vodovodu je denné Cer-
pano pramérné pouze kolem 6 % celkového den-
niho pfijatelného privodu dusi¢nant a asi 1 % tole-
rovatelného privodu chloroformu. Konzumace pitné
vody mohla teoreticky pfispét k ro¢nimu zvySeni
pravdépodobnosti vzniku nddorovych onemocnéni
v CR pfiblizn& dvéma pridatnymi piipady.

Pii préci jsou lidé Casto vystaveni faktoriim, které
se v bézném Zivoté vyskytuji v daleko mensi mite
nebo se nevyskytuji viibec. Formou hodnoceni
zdravotnich rizik z prace je kategorizace praci.
V kategoriich rizikové prace bylo do dubna 2009

person has not surpassed the exposure limits and
is therefore considered a positive (from the point
of view of non-carcinogenic effects). For example,
the estimated average exposure dose to nitrates
represents 20 % of the daily acceptable intake,
cadmium 17 % and polychlorinated biphenyls
3 % of the tolerable intake in 2006/07. There is
an insufficient intake of some essential elements,
especially iron, copper and also calcium, potas-
sium and magnesium. The monitoring outputs
confirm the permanent possibility of presence of
hazardous mycotoxins (aflatoxins, ochratoxins)
in some food kinds. The frequency of fungi is
consistent with the trends seen in the previous
years. The microbiological analysis outputs docu-
ment the incidence of pathogen agents in selected
food commodities from the food distribution
network. Results indicate the contamination of
freely sold meat products at some attended food
shop counters. About 11 thousands cases of
salmonellosis and almost double cases of campy-
lobacteriosis were reported in 2008.

Quality of the drinking water from the public
supply networks during the monitoring period
has remained satisfactory without significant
change. Overall, 82 % (7.8 million) of the popu-
lation were supplied with drinking water in which
none of the health relevant indicators exceeded
the standards. In 2008, 295 supply zones had
an exemption granted by the public health pro-
tection authority. The most significant contami-
nants in drinking water are nitrates and chloro-
form. The annual mean concentration of nitrates
and chloroform reached or exceeded the limit
value for about 57,000 population and 48,000
population, respectively. Nevertheless, by con-
suming of 1 liter of drinking water from the public
supply network only 6 % of the acceptable daily
intake of nitrates and 1 % of tolerable intake of
chloroform has been supplied. In 2008, the con-
sumption of drinking water could theoretically
contribute to an increased risk of cancer by two
cases in the Czech Republic.

In the occupational environment the people have
often been exposed to factors that occur to a lesser
extent or neither in a common life. Work categori-
zation represents a way of work and workplace
hazard assessment. Until April 2009, the risk work
categories comprised almost half a million persons;
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evidovano v CR téméf pil milionu osob, do ka-
tegorie vysoce rizikové prace bylo zarazeno pres
18 tisic osob. Byl zaznamenan nardst poctu hla-
Senych profesiondlnich onemocnéni ve srovnani
s rokem 2007, a to zejména u profesiondlnich
onemocnéni z pretézovani koncetin, u nemoci
koznich, pfenosnych a parazitdrnich. Na druhou
stranu poklesly pocty pfipadt zhoubnych nado-
rovych onemocnéni a alergickych onemocnéni
dychacich cest a plic. Pocty hlaSenych profe-
siondlnich onemocnéni jsou vSak stile pravdé-
podobné podhodnoceny.

Biologicky monitoring pfedstavuje spojnici riz-
nych expozi¢nich cest a odrazi vliv znecisSténého
Zivotniho i pracovniho prostfedi na organismus
¢loveka. Citlivou skupinou z hlediska zatéze skod-
livinami ze Zivotniho prostiedi je détska populace.
Udaje Systému monitorovéani ukazuji, e obsah
kadmia v krvi déti je nizky, obsah rtuti nepfte-
kracuje tolerovatelné limity a vyznamné se neli$i
od hodnot zjistovanych v jinych evropskych sta-
tech. Koncentrace olova v krvi déti postupné kles4,
nicméné dalSi postupné snizovani obsahu olova
v prostiedi je nezbytnym preventivnim krokem,
nebot pro détskou populaci nelze v soucasnosti
stanovit bezpecnou mez. Obsah persistentnich
organickych latek v matefském mléce, sledovanych
v souladu se Stockholmskou konvenci, se sniZuje,
vyraznéji v pfipadé DDT a hexachlorbenzenu,
méné vyrazné u polychlorovanych bifenylt.

Pro latky s mutagennimi a karcinogennimi a¢inky
nelze vzhledem k bezprahovosti jejich piisobeni
stanovit bezpecnou koncentraci, resp. expozi¢ni
limit, pouze spoleCensky pfijatelnou hranici miry
zdravotniho rizika. U tfady chemickych latek také
nejsou zatim podrobné znidmy a prokdzany ne-
gativni Gcinky na zdravi, prestoZe o nich exis-
tuje diivodné podezieni. Proto je tfeba sniZovat,
eventudlné udrzet expozice populace témto che-
mickym latkdm na tak nizké trovni, jak je to
(rozumn¢) mozné.

Aby bylo moZno uplatiiovat strategii sniZovani
zdravotni zatéZe ze zneciSténého Zivotniho pro-
stfedi tam, kde je to nejvice potieba, je tieba
systematicky sledovat droveil kontaminace Zivot-
niho prostedi a nédsledné zdravotni dopady, do-
plnéné o odhad zdravotnich rizik. Monitorovani
zivotniho prostfedi a zdravi tak miZe napomoci
zajisténi podminek trvale udrzitelného Zivota.

in high-risk category more than 18,000 persons
were registered in the Czech Republic. In com-
parison with 2007, an increase in the numbers
of reported cases of occupational disease was
observed, namely in diseases resulting from excess
load on the extremities, followed by dermal, trans-
missible and parasitic diseases. In contrast, the
numbers of malignant neoplasms and respiratory
allergies decreased. Nevertheless, the numbers
of occupational diseases continued with high
probability to be underestimated.

Human Biomonitoring constitutes a crossing of
various exposure pathways; it reflects the effects
of polluted environment including occupational
environment. Children constitute a susceptible
population group in terms of environmental pollu-
tion. Data from Environmental Monitoring System
revealed low blood cadmium levels in children;
blood mercury levels do not exceed the tolerable
values and do not differ essentially from those
found in other European countries. The lead levels
in blood have been gradually declining; never-
theless, further decrease is necessary preventive
step as there is no safe threshold for child popu-
lation presently. Levels of persistent organic com-
pounds in human milk which have been moni-
tored in agreement with the Stockholm convention
decrease, more apparent in case of DDTs and
hexachlorobenzene than in case of polychlori-
nated biphenyls.

It is not possible to determine a safe concentra-
tion or exposure limit for mutagenic and carci-
nogenic substances due to their non-threshold
effects; only socially allowable limits of health risk
could be established. Although justly suspected,
negative health effects have not been either known
or proven for a number of chemicals. Therefore,
it is crucial to reduce the population’s exposure
to these chemicals or to keep them as low as
“reasonably” achievable.

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