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1. UvOoD

Systém monitorovani zdravotniho stavu obyva-
telstva Ceské republiky ve vztahu k Zivotnimu
prostfedi (dale Systém monitorovani) predsta-
vuje uceleny systém sbéru tdaji o stavu slozZek
Zivotniho prostfedi a hodnoceni jejich moZného
vlivu na zdravotni stav Ceské populace. Jde o sys-
tém otevieny, ktery se pribézné vyviji jak z hle-
diska spektra sledovanych chemickych latek a
faktorti, tak i zptisobu zpracovani vysledkd a je-
jich prezentace. Systém je v pravidelném provozu
od roku 1994.

Cilem Systému monitorovani je vytvorit kvalitni
informace pro rozhodovani statni spravy a samo-
spravy v oblasti politiky vefejného zdravi, v rdmci
fizeni a kontroly zdravotnich rizik. Vystupy slouZzi
také jako podklad k legislativnim opatfenim, pro
stanovovani a dcelnou uUpravu limitd zneciStuji-
cich latek, jakoZ i1 pro informovani odborné i Sirsi
vetfejnosti. Hlavnim zdmérem systému je sledo-
vat a hodnotit Casové fady vybranych ukazatell
kvality sloZzek Zivotniho prostfedi a zdravotniho
stavu populace, hodnotit velikost expozice oby-
vatel $kodlivindm 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 Zivotniho prostfedi a o zdravotnim stavu
obyvatel Ceské republiky.

Systém monitorovani je realizovdan na zakladé
Usneseni vlady Ceské republiky ¢&. 369/1991 Sb.,
je obsazen v zdkoné o ochrané vetejného zdravi
¢. 258/2000 Sb. v platném znéni, a je jednou
z priorit Ak¢niho planu zdravi a Zivotniho pro-
sttedi Ceské republiky, ktery byl schvalen 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 projektl
na zdravi v rdmci procesu hodnoceni dopadil na
zdravi (HIA). Vysledky systému predstavuji dile-
Zitou ¢ast podkladii pro informacni systém zdravi
a zivotniho prostfedi v Evropé€, zavadény v evrop-
skych zemich podle zavérti 4. ministerské kon-
ference zdravi a Zivotniho prostfedi v Budapesti.

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 repre-
sents 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 System has been
realized since 1994.

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
Jfrom 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.

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 na celo-
statni Grovni (monitorovani kvality vefejného za-
sobovani pitnou vodou a zdravotnich rizik pra-
covnich podminek). Celkovy pfehled ucastnic-
kych mést v jednotlivych subsystémech je uveden
vtab. 1.1 anaobr. 1.1.

Struktura pouzivanych databazi a navazujicich
pocitacovych programu zabezpecCuje sbér vy-
sledkli u koncovych uZivatelii informa¢niho sys-
tému, transport ke garantim jednotlivych sub-
systéml a jejich zpracovani podle poZadavku
uzivateltl Systému monitorovani. U garantll sub-
systémuil jsou archivoviny vSechny pavodni vy-
sledky ve specializovanych databazich s moz-
nosti opakovaného zpracovani podle variabil-
nich kritérii.

Zpracovani soubort vysledkl je zaloZzeno na vy-
poctech parametrickych (napf. aritmeticky pru-
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
kontaminant® jsou fady udaji o jejich koncentraci
ve sloZce Zivotniho prostfedi ¢i biologickém ma-
teridlu pod mezi stanovitelnosti pouzitych 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. Tim mohou byt ziskané vysledky
nadhodnoceny, vyjadiuji vSak vyss$i miru bezpec-
nosti nez v piipadé, Ze by byly povazovany za
nulové. V pripadé, Ze pocet méfeni pod mezi
stanovitelnosti ptesahuje 50 % z celkového poctu
vzorkil v jedné sadé stanoveni, jsou takové tudaje
o vyskytu analyzovaného kontaminantu popsany
jen verbalné.

Pfi hodnoceni vysledkil v jednotlivych subsysté-
mech je pouZivano nékolik typl limitd. Jednak
jsou to limity dané narodnimi predpisy, a déle
veliCiny vétSinou pfebirané z nadnarodnich insti-
tuci, napt. Svétové zdravotnické organizace (WHO)

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 Tab. 1.1
and Fig. 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. This may lead to overesti-
mated results; nevertheless, such an approach
is safer than considering the values to be zero.
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
mostly taken from supranational institutions
(e.g. WHO or US 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-

SZU Praha, Ustfedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System
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nebo agentury U.S. EPA, které nemaji v CR nor-
mativni platnost. Jedna se zejména o expozicni
limity typu piijatelny/tolerovatelny denni/tydenni
ptivod pfi hodnoceni expozice SkodlivindAm nebo
doporuceny ptivod benefitnich latek, eventuelné
tolerovatelné interni davky pfi hodnoceni obsahu
toxickych latek v biologickém materialu.

Zabezpeceni a fizeni jakosti (QA/QC) prace ana-
Iytickych laboratoii, které jsou ucCastniky Systému
monitorovani, je souCasti programl préice sa-
motnych laboratofi za podpory organizaci, kte-
rym pfislusi. Jednd se o laboratofe zdravotnich
ustavl, o laboratofe jinych instituci ¢i soukromé.
Hlavnimi ¢4stmi systému zabezpeceni jakosti
analyz u laboratofi v Systému monitorovani zl-
stavaji prvky procesu akreditace. VétSina spolu-
pracujicich laboratofi ma akreditované metody
podle CSN EN ISO/ICE 17025.

Systém monitorovani byl v roce 2009 realizovan
v sedmi subsystémech:

 zdravotni dasledky a rizika znecis$téni ovzdusi
(subsystém I),

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

* zdravotni disledky a rusivé ucinky hluku (sub-
systém I1I),

 zdravotni disledky zatéZe lidského organismu
cizorodymi latkami z potravinovych fetézci,
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),

* zdravotni rizika pracovnich podminek a jejich
dasledky (subsystém VII).

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

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 collaborating Public
Health Service laboratories use accredited methods
according to CSN EN ISO/ICE 17025.

The Monitoring System involved seven subsystems
in 2009:

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

* Health effects and risks from drinking water
(Subsystem I1);

* Noise disturbance and health (Subsystem III);

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

* Human Biomonitoring (Subsystem V);

* Health status and health statistics (Subsystem VI);

e Occupational health hazards and their con-
sequences (Subsystem VII).

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

Zakladhi uastnici/ Basic set — by ISUpSySIOm | Kodmésta | Podet obyvatel
BeneSov X X X BN 16 395
Brno X X BM 370 592
Ceské Budéjovice X X X CcB 94 936
Décin X X DC 52 282
Havli¢kiv Brod X X X HB 24 668
Hodonin X X HO 25 687
Hradec Kralové X X X HK 94 497
Jablonec nad Nisou X X X JN 45 254
Jihlava X X Ji 51 143
Karvina X X Kl 62 661
Kladno X X X KD 69 906
Klatovy X X KT 22 817
Kolin X KO 31014
Kroméfiz X X KM 29 046
Liberec X X LI 100914
Mélnik X X ME 19 086
Most X X MO 67 438
Olomouc X X X ocC 100 373
Ostrava X X X X X ov 307 767
Plzen X X X PM 169 273
Praha X X X X AB 1233 211
Pfibram X X PB 34 496
Sokolov X X SO 24 467
Svitavy X X SY 17177
Sumperk X X X su 27 754
Usti nad Labem X X X uL 95 289
Usti nad Orlici X X uo 14 667
Znojmo X X X ZN 34 759
Zdar nad Sazavou X X ZR 23 478
Dal$i ucastnici / Other participants
Frydek-Mistek X FM 59 007
Litoméfice X LT 23 823
Litvinov X LV 27 502
Lovosice X LO 8 926
Mezibofri X MZ 4949
Tanvald X TN 6 979
Teplice X TP 51 461
Uherské Hradisté X UH 25 677
Pozadové stanice / Rural background
Kosetice X P1
Bily Kfiz X P2

Poznamky / Notes:

Subsystémy |l a VII probihaji celostatné / Subsystems Il, VIl — monitoring at the national level
Jednotlivé prazské obvody jsou znaeny kédem A1-A10/ Codes A1-A10 are used for Prague districts
Poget obyvatel je aktualizovan k 1. 1. 2009 (Cesky statisticky Gfad, www.czso0.cz)

Number of population is updated on the date January 1, 2009 (Czech Statistical Office, www.czso.cz)

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

Subsystém I zahrnuje sledovani vybranych ukaza-
telti zdravotniho stavu obyvatelstva a kvality ven-
kovniho a vnitfniho ovzdusi. Informace o zdra-
votnim stavu obyvatelstva pochazeji od praktic-
kych lékait pro dospé€lé a praktickych lékard pro
déti a dorost v ambulantnich zdravotnickych za-
fizenich. Od roku 2008 je tato Cast subsystému
omezena na 4 mésta, kde bylo v roce 2009 za-
pojeno do sbéru dat o akutnich respiracnich one-
mocnénich primérné 18 détskych a 7 praktickych
1ékard, ktefi méli ve své péci celkem 32 899 pa-
cientl. Vysledky méfeni koncentraci znecistuji-
cich latek ve venkovnim ovzdusi jsou ziskavany
ze sité méficich stanic, které provozuji zdravotni
ustavy v monitorovanych méstech a z vybranych
méficich stanic spravovanych Ceskym hydrome-
teorologickym tstavem (CHMU), jejichZz umisténi
vyhovuje pozadavkim Systému monitorovani.
V roce 2009 byla zpracovina data z 39 sidel a
z celkem 81 meéficich stanic. Do vyhodnoceni byly
pro srovnani zahrnuty i tdaje o Urovni venkov-
ského pozadi ziskané v ramci pfisluSnych méficich
programil na dvou stanicich EMEP provozovanych
CHMU (Co-operative programme for the moni-
toring and evaluation of the long range transmis-
sion of air pollutants in Europe) v Koseticich a
na Bilém KfiZi, a z dopravnich ,,hot spot* v Praze
(ulice Legerova na Praze 2, Svornosti na Praze 5
a Sokolovské na Praze 8). Sledovani kvality vniti-
niho ovzdusi nebylo v roce 2009 realizovéno.

2.1 Incidence oSetfenych akutnich
respiracnich onemocnéni

Akutni respira¢ni onemocnéni (ARO) se podileji
vyznamnou mérou na celkové nemocnosti popu-
lace a jsou i nejcastéj$i skupinou onemocnéni
détského véku. Incidence ARO proto hraje dile-
Zitou roli v popisu zdravotniho stavu obyvatelstva.
Respiracni nemocnost je primarné ovlivnéna epi-
demiologickou situaci v populaci a individuél-
nimi faktory, jako spoluptisobici vliv se uplatiiuje
uroveil znecisténi ovzdusi a klimatické podminky.
Pfi hodnoceni vyslednych incidenci je tfeba mit
na paméti, Zze jde o oSetfenou nemocnost, zahr-
nujici rozhodnuti pacienta a subjektivitu hodno-
ceni lékare.

2. AIRBORNE POLLUTION AND
ASSOCIATED HEALTH RISKS

Subsystem I comprises monitoring of selected
population health markers of outdoor and indoor
air quality. Population health data are sourced
from general practitioners for adults and children
in out-patient health facilities. Since 2008, this part
of the subsystem has been focussed on 4 cities,
in which, since 2009, 18 paediatric and 7 general
practitioners, covering a total of 32,899 patients,
have been involved in collection of data on acute
respiratory diseases. Concentrations of airborne
pollutants are recorded by a network of measuring
stations operated by health institutes in the moni-
tored cities and by suitably situated measuring
stations supervised by the Czech Hydrometeoro-
logical Institute (CHMI). In 2009, data from a total
of 39 locations and 81 measuring stations was
collated. For comparison, the complete evalua-
tion included data on rural background levels
acquired from measurement programmes at two
EMEP stations operated by CHMI (Co-operative
programme for the monitoring and evaluation
of the long range transmission of air pollutants
in Europe) in Kosetice and Bily Kiiz, as well as
traffic ‘hot spots’ in Prague (Legerova, Prague 5,
Svornosti, Prague 5 and Sokolovskd, Prague 8).
Indoor air quality was not monitored in 2009.

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; the level of
air pollution and climatic conditions are a modi-
fyving effect. Treated morbidity, including the
patient’s decision and the physician’s subjective
evaluation must be borne in mind when evaluating
outcome incidence.

The information sources are general practitioners’
records of the initial treatment of each patient
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Zdrojem informaci jsou zdznamy o prvnim oSe-
tfeni pacienta s akutnim respira¢nim onemoc-
nénim u praktického lékare pro déti, resp. pro
dospélé. Data jsou uklddana do systémové data-
baze monitorovani oSetfenych ARO. Jedna se
o uceleny systém kontinudlniho sbéru, zpraco-
vani a hodnoceni informaci o vyskytu respirac-
nich onemocnéni, pri¢emz redundantni ¢i chybné
zdznamy jsou v ramci udrzby centrdlni databaze
prubézné validovany a opravovany. Zakladni dro-
venl zpracovani predstavuji absolutni pocty no-
vych onemocnéni pro vybrané skupiny diagnéz
u sledované populace a incidence téchto one-
mocnéni v jednotlivych vékovych skupinéach, tedy
pocet novych onemocnéni na 1 000 osob sledo-
vané populacni skupiny.

Meésicni incidence ARO kolisaly v roce 2009 od
jednotek po stovky pfipad na 1 000 osob dané
vékové skupiny v zévislosti na ro¢nim obdobi
a aktudlni epidemiologické situaci obdobné jako
v predchozich letech. Z mésicnich hodnot jsou
vypocitany primérné hodnoty za jednotlivé ka-
lendéini roky. Pocty novych ptipadl oSetfenych
ARO se v poslednich sedmi letech vyznamné neliSi
a jsou relativné nizké v ramci celého sledovaného
obdobi 1995-2009. V prvni ¢asti obr. 2.1 je pre-
zentovano rozpéti primérnych mésicnich incidenci
ARO bez chripky v letech 1995 az 2009, s vyzna-
¢enim prumérné hodnoty incidence za rok 2009,
a to pro vékovou skupinu 1-5 let, kde je nemocnost
tradi¢né nejvyssi. Pro vékovou skupinu 1-5 let je
v druhé casti obr. 2.1 zobrazen podil primérné
meésicni incidence onemocnéni dolnich cest dycha-
cich na celkové nemocnosti ARO bez chfipky.

Incidence onemocnéni dolnich cest dychacich do-
sahovala ve sledovanych méstech hodnot 20-29/
1 000 déti této vékové skupiny, coz je 12-17 %
vSech ARO bez chiipky u téchto déti. Mezi tato
onemocnéni jsou fazeny akutni zanéty pradusek
(incidence 19-28 pripadt/1 000 déti) a zanéty
plic (incidence 1-2 ptipady/1 000 déti).

V ramci celé populace méla na celkové akutni
respiracni nemocnosti v roce 2009 nejvétsi podil
skupina diagnéz onemocnéni hornich cest dycha-
cich s ro¢nim primérnym zastoupenim 78,1 %
(ze vSech sidel i vékovych kategorii). Druhou
pocetné nejvice zastoupenou skupinou diagn6z
byly akutni zanéty pradusek (10,2 %), tfeti byla
diagnostickéd skupina chfipka (8,3 %). Nasledovala

with an acute respiratory complaint (children
and adults). Data are submitted into the system
database of treated ARDs. This system involves
continuous collection, evaluation and processing
of respiratory disease incidence: redundant or
erroneous records are continuously validated
and revised. 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).

As in previous years, the monthly ARD incidence
in 2009 fluctuated in terms of hundreds of cases
per 1,000 persons in a given age-group, as asso-
ciated with season and epidemiological situation.
Monthly values vyield the mean values for indivi-
dual calendar years. Numbers of newly treated
ARD cases have not changed significantly over the
past 7 years and are relatively low in terms of
the whole 1995-2009 monitoring period. The first
section of Fig. 2.1 presents the range of mean
monthly ARD incidence, without influenza, for
1995-2009, with emphasis on the mean 2009
incidence for the 1-5 years age-group, which tends
to highest morbidity rates. The second section of
Fig. 2.1 for the 1-5 years age-group shows the
proportion of mean monthly incidence of lower
respiratory tract disease implicated in total ARD
morbidity without influenza.

In monitored cities, the incidence of lower respira-
tory tract diseases reached 20-29/1,000 children
(12—-17 % of all ARD without influenza) in the
above age-group. These diseases include acute
bronchitis (19-28 cases per 1,000) and pneumonia
(1-2 cases per 1,000).

For the whole population in 2009, upper respi-
ratory tract diseases constituted the greater part
of all acute respiratory morbidity with an annual
mean of 78.1 % (from all locations and age-
groups). Acute bronchitis was the second most
frequent diagnostic group (10.2 %), the third
being influenza (8.3 %). That was followed by
the group of otitis media, sinusitis and mastoi-
ditis (1.3 %), the pneumonia group (1.1 %) and
asthma (1.0 %).
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skupina diagn6z zanéty stfedniho ucha, vedlejSich
nosnich dutin a bradavkového vybézku (1,3 %),
zanéty plic (1,1 %) a astma (1,0 %).

2.2 Znecisténi ovzdusi mést

Ve velkych méstech a v méstskych aglomera-
cich jsou dlouhodobé hlavnimi zdroji znecisténi
ovzdusi doprava a procesy s ni spojené (primarni
emise, resuspenze, otéry, koroze atd.) a emise
z malych zdrojl (< 0,2 MW). Jedna se o majoritni
zdroje oxidil dusiku, aerosolovych castic frakei
PM;p a PM; 5, v€etné ultrajemnych Castic (PM
a submikrometrické Castice), 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 plynd oxidu uhelnatého a oxidu uhli¢itého
(cca 10° a7 10° g COy/1 km/vozidlo). Samostatnou
kapitolu predstavuje okoli velkych primyslovych
zdrojti, kam patii naptiklad ostravsko-karvinska
aglomerace, a problematika ozonu vznikajiciho
v ovzdusi z emitovanych prekursord (VOC).

Z vétSiny sidel jsou za rok 2009 k dispozici tdaje
o hmotnostnich koncentracich zdkladnich mé-
fenych latek (oxid dusicity a aerosolové Castice
frakce PM ) a o hmotnostnich koncentracich vy-
branych tézkych kovi (arzen, chréom, kadmium,
mangan, nikl a olovo) ve frakci PM;( aerosolo-
vych Castic. Podle osazeni méficich stanic byla
tato data variabilné doplnéna méfenim oxidu si-
fic¢itého, oxidu dusnatého, sumy oxidil dusiku,
0zoénu, oxidu uhelnatého a méfenim suspendo-
vanych Céstic frakce PMj 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 byla v roce 2009 prevzata data zdkladnich
Skodlivin, tézkych kovli, PAU a VOC (BTEX).

Imisni charakteristiky byly zpracovany ve dvou
urovnich. Prvni ¢ast 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 referen¢ni
koncentrace (RK) vydané SZU v kvétnu 2003
podle § 45 zakona ¢. 472/2005 Sb. V druhé trovni

2.2 Urban airborne poliution

In large cities and urban agglomerations the
major long-term sources of airborne pollution
are traffic and its associated processes (primary
emission, re-suspension, abrasion, corrosion etc.)
and emission from small sources (< 0.2 MW).
These are mainly major nitrogen oxide sources,
aerosol PM g, PM> s, ultra-fine particles (PMj g
and sub-micrometric particles), chrome and nickel,
volatile organic substances — VOCs (petrol engines),
polycyclic aromatic hydrocarbons — PAHs (diesel
engines, fossil fuel combustion) and important in
the sum greenhouse gases carbon monoxide and
carbon dioxide (approx. 1 *-10° g COY1 kmyvehicle).
Autonomous chapters represent the environs of
large-scale industry, such as the Ostrava-Karvind
agglomeration as well as ozone from emitted
precursors (VOCs).

For 2009, the majority of localities have yielded
data on gravimetric concentrations of the basic
monitored substances (nitrogen dioxide and PM g
aerosol fractions) and gravimetric concentrations
of selected heavy metals (arsenic, chromium,
cadmium, manganese, nickel and lead) at PMj
aerosol fraction. 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 hydro-
carbons (PAHs) and data from selected AIM sta-
tions operated by CHMI, which provided data
on the primary pollutants, heavy metals, PAHs
and VOCs (BTEX) in 2009.

Concentration 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 concentrations
designated by the NIPH. Evaluation was based
on air pollution limits and target limits as stipu-
lated by government ordinance no. 597/2006 Coll.,
and reference concentrations issued by the NIPH
in May 2003 according to paragraph 45 of ordi-
nance no. 472/2005 Coll. At the second level
evaluation of types of urban localities was carried
out, as defined by selected criteria. These criteria
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byly hodnoceny typy méstskych lokalit defino-
vané podle vybranych kritérii. Témito kritérii byla
intenzita okolni dopravy a podil jednotlivych typl
zdrojii vytapéni, pripadné zatéZ vyznamnym pri-
myslovym zdrojem. Udaje o kvalité ovzdusi byly
pak pro vybrané Skodliviny (NO,, PMj, As, Cd,
Ni, benzen a BaP) zpracoviny skupinové — pro
jednotlivé typy lokalit.

2.2.1 Zakladni méfené latky

Pretrvavajici (2007 az 2009) klimaticky i rozpty-
lové pfiznivé podminky v monitorovanych sidlech
potvrzuji vyznam podilu emisi z dopravy jako
majoritntho a v podstaté jiz plosné pusobiciho
zdroje znecisténi ovzdusi ve méstech a méstskych
aglomeracich ve srovndni s emisemi z dalSich
vice lokdln€é vyznamnych typl zdroju (teplarny,
vytopny, domaci vytapéni a primysl). V kombi-
naci s emisemi velkych primyslovych zdroji
pak vedou ke dlouhodobé zvySenym hodnotdm —
viz ostravsko-karvinskd aglomerace v Moravsko-
slezském kraji. To potvrzuji ro¢ni imisni charak-
teristiky oxidu dusicitého, suspendovanych ¢éstic
frakce PM g a PM; s, které v hodnocenych mést-
skych dopravné exponovanych lokalitich stale
prekracuji imisni limity. Méfené hodnoty oxidu
uhelnatého a oxidu sifi¢itého na stanicich ve
méstech jen vyjimecné& prekrocily troven 10 %
stanovenych kratkodobych imisnich limitd, mirné
zvySené koncentrace oxidu sifi¢itého I1ze pozoro-
vat na stanicich v Usteckém kraji.

Rocéni aritmetické priméry oxidu dusic¢itého
neprekrocily na pozadovych stanicich 10 pg/m3,
stfedni ro¢ni hodnota se ve méstech v zavislosti
na intenzité okolni dopravy pohybovala v roz-
sahu od 20 pg/m3 v nezatiZzenych lokalitach, pies
25 pg/m3 u dopravné stfedné zatiZenych stanic
az k 68,2 pg/m3 ro¢niho priméru v dopravné
silné zatizenych lokalitdich — dopravnich ,,hot spot*
v Praze. V méstskych celcich se na vysledném
znecisténi oxidem dusicitym kromé dopravy po-
dili teplarny, vytopny, domdci topenisté a pra-
myslové zdroje (REZZO 1) — zejména v ostravsko-
karvinské oblasti.

Pres priznivé rozptylové podminky bylo alespori
jedno z kritérii prekro¢eni ro¢niho imisniho limitu
pro suspendované castice frakce PM;j( (aritme-
ticky ro¢ni pramér > 40 pg/m3 a/nebo vice nez
35 prekroceni 24 hod. limitu 50 pg/m3/kalendéfni

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;g, As, Cd,
Ni, benzene and BaP).

2.2.1 Basic measured substances

The on-going favourable climactic and dispersive
conditions (2007-2009) in the monitored loca-
lities confirm the role of traffic emissions as
a major and effectively non-point source of air-
borne pollution in cities and urban agglomera-
tions, as compared to emissions from other more
local sources (power stations, heating plants,
domestic heating and industry), which combined
with emissions from major industrial sources lead
to long-term elevated values (the Ostrava-Karvind
agglomeration in the in the Moravian-Silesian
region). This has confirmed the annual concentra-
tion characteristics of nitrogen dioxide and PM
and PM,; 5 suspended fractions which continue to
exceed set limits in urban traffic burdened locali-
ties. Recorded values of carbon monoxide and
sulphur dioxide in urban measuring stations only
rarely exceeded the 10 % short-term limit. Slightly
elevated concentrations of sulphur dioxide were
detected at measuring stations in the Usti nad
Labem region.

Annual arithmetic means of nitrogen dioxide did
not exceed 10 ,ug/m3 in background stations;
the mean annual value in cities, according to
the intensity of surrounding traffic, ranged from
20 ,ug/m3 in no-load areas, over 25 ,ug/m3 in
medium-load areas and up to 68.2 ,ug/m3 of the
annual mean in heavily burdened traffic ‘hot-spots’
in Prague. Apart from traffic, final nitrogen oxide
pollution values in urban areas are associated
with power stations, heating plants, domestic
heating and industrial sources (REZZO 1) —
particularly in the Ostrava-Karvind area.

In 2009, despite the favourable dispersal condi-
tions, the annual limit for PM g (arithmetic annual
mean > 40 ,ug/m3 and/or less than 35 instances of
exceeded 24-hour limit of 50 ,ug/mj/calendar year)
was exceeded for at least one of the above criteria
at 21 of 77 participating measuring stations.
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rok) v roce 2009 naplnéno na 21 z 77 do zpra-
covani zahrnutych méficich stanic. ZvySené zne-
¢isténi ovzdusi suspendovanymi Casticemi frakce
PM;( mé v Ceské republice plosny charakter a Ize
odhadovat, Ze témér 11 % obyvatel monitorova-
nych sidel (celkem 3,38 miliénu) Zije v mistech,
kde je naplnéno alespoii jedno z kriterii prekroceni
imisniho limitu. V jednotlivych typech méstskych
lokalit, v zavislosti na intenzité okolni dopravy,
se ro¢ni stfedni hodnota pohybovala v rozsahu
od 24,8 ug/m3 v dopravou nezatiZenych lokali-
tach, pres 26,3 pg/m3 u dopravné stfedné zatiZe-
nych, 32,1 pg/m3 roéniho priméru v dopravné
extrémné exponovanych mistech az po vice nez
39 ug/m3 v primyslem silné exponovanych loka-
litach (obr. 2.2). Z tohoto srovnani je zfejma piima
zavislost na intenzité dopravy, kdy se emise z linio-
vého zdroje/zdroju pficitaji k méstskému pozadi
déle ovliviiovanému lokdlnimi malymi zdroji —
topenisti. Specifickym pfipadem je ostravsko-kar-
vinskd aglomerace, kde je obvykld kombinace
zdroja (doprava a lokalni zdroje) doplnéna o vliv
vyznamnych primyslovych zdroji a dalkového
transportu. Pres viceméné piiznivé rozptylové
podminky (kratkd a mirnd zima) a omezeni vy-
roby ve vyznamnych primyslovych podnicich na
Ostravsku se situace v zatéZi aerosolovymi ¢asti-
cemi frakce PMy v zdsad€ nezménila. Dlouho-
dobé pozorovany vyvoj — sniZovani métfenych
hodnot v nékterych zatiZzenych oblastech je v pra-
méru kompenzovan pozvolnym ,,zhorSovanim*
situace v malo zatizenych lokalitich. Hodnota
20 pg/m3/r0k, doporuc¢ovand Svétovou zdravot-
nickou organizaci, byla v roce 2009 prekrocena
na 54 z 77 zahrnutych méficich stanic ve srovnani
s prekrocenim na 73 z 81 stanic v roce 2008. Hod-
nota ro¢niho aritmetického priméru na pozadové
stanici CHMU Kogetice byla 18,1 pg/m’>, co? je
spolecné s 8 prekrocenimi 24 hodinové koncen-
trace 50 pg/m3 srovnatelné s hodnotami mérenymi
v dopravou nezatiZenych méstskych lokalitach.

Méfteni suspendovanych castic frakce PM; s
pokracovalo v roce 2009 na 17 stanicich — na péti
stanicich v Praze, dvou v Ostravé a po jedné sta-
nici v dalSich 12 sidlech. Hodnota ro¢niho imis-
niho stropu 25 ].1g/m3 navrhovand EU v nové
ramcové direktivé (2008/50/ES o kvalité vnéjSiho
ovzdusi a CistSim ovzdusi pro Evropu) byla pre-
krocena pouze na dvou stanicich v Ostravé (¢. 1064

The elevated air pollution in the Czech Republic
Jfrom PM; generally have a non-point in character
and it is estimated that almost 11 % of the popu-
lation in monitored localities (a total of 3.38 million
inhabitants) live in areas where at least one of the
emission limit criteria are exceeded. In individual
types of urban areas the annual median value
ranged from 24.8 ,ug/m3 in localities with no traffic
load through 26.3 ,ug/m3 in medium-load areas
and 32.1 ,ug/m3 of the annual mean in extreme
traffic exposure areas, reaching over 39 ,ug/m3 in
localities heavily exposed to industry (Fig. 2.2).
This comparison clearly illustrates the connexion
with traffic intensity where emissions from line
sources are added to the urban background and
hence 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 and long-distance
transport. Despite the relatively favourable dispersal
conditions (short and mild winters) and produc-
tion limitations on significant industrial sources
in Ostrava the PMy burden has essentially re-
mained unchanged. In the long-term, the decline
of measured values in certain high-load regions is
balanced by a gradual deterioration in low-load
areas. In 2009, the WHO-recommended value of
20 ,ug/mj/year was exceeded in 54 of 77 partici-
pating measuring stations, as compared to 73 of
81 stations in 2008. The annual arithmetic mean
at the background CHMI station in KoSetice was
18.1 ,ug/m3. This is, along with eight instances of
exceeded 24-hour 50 ,ug/m3 concentrations, com-
parable to values recorded in urban localities
with no traffic load.

Measurement of PM; 5 suspended fractions was
continued in 2009 at 17 measuring stations: five
in Prague, two in Ostrava and twelve other cities.
The annual emission ceiling of 25 ,ug/m3 proposed
by the EU in a new framework directive (Directive
2008/50/EC of the European Parliament and of
the Council of 21 May 2008 on ambient air quality
and cleaner air for Europe) was exceeded in
only two measuring stations in Ostrava (no. 1064
with 30.4 ug/m’® and no. 1410 with 37.4 ug/m’).
20 ,ug/m3 of the annual mean was exceeded in
Liberec, Brno and Prague 5 district. The ratio of
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s 30,4 pg/m’ a & 1410 s 37,4 pug/m’), 20 pg/m’
ro¢niho priméru bylo prekroceno na 3 méficich
stanicich v Liberci, Brn€ na Praze 5. Podil suspen-
dovanych castic frakce PM; 5 ve frakci PMjg vy-
pocitany z hodnot soubézné mérenych na 17 stani-
cich se pohyboval od 53 % na 2 stanicich v Praze
do 80 % na stanici ¢. 1410 v Ostravé.

2.2.2 Kovy v suspendovanych ¢asticich
frakce PMqg

Uroveti znecisténi ovzdusi sledovanymi t&zkymi
kovy je ve vét§in€ hodnocenych méstskych lo-
kalit dlouhodobé bez vyznamnéjSich vykyvi.
Dobrd shoda hodnot ro¢niho aritmetického a
geometrického priméru ve vét§iné oblasti svédci
o relativni stabilit¢ a homogenité méfenych imis-
nich hodnot bez velkych sezénnich, klimatickych
¢i jinych vykyva.

Pole koncentraci vétSiny sledovanych tézkych
kovl ve méstech je viceméné homogenni a proti
hodnotam prirozeného pozadi méfenym na sta-
nici EMEP v KosSeticich mirné (dva az trikrat)
zvysené. Prekroceni cilového imisniho limitu
pro As lze nalézt predevs§im v okoli vyznamnych
prumyslovych zdroji na stanicich v Ostravé (me-
talurgie) a v lokalitdch s majoritnim zastoupenim
spalovani tuhych fosilnich paliv (napfiklad hod-
noty As v Kladn& Svermové). Zvysené hodnoty Ni,
Mn a Pb byly méfeny v ostravské oblasti a oblasti
staré zatéZe identifikuji hodnoty Pb v Pfibrami
a Cr a Ni na Kladné.

2.2.3 Polycyklické aromatické uhlovodiky

Mezi 8kodliviny organické povahy sledované ve
vybranych sidlech v ovzdusi patii latky se zdvaz-
nymi zdravotnimi U¢inky — polycyklické aroma-
tické uhlovodiky (PAU). Jejich vySemolekularni
frakce je vdzana na jemné aerosolové ¢astice, ale
mohou se vyskytovat i ve form& par. Rada z nich
patfi mezi mutageny, respektive karcinogeny.
Monitoring PAU v roce 2009 zahrnoval méfeni na
9 stanicich provozovanych zdravotnimi tstavy (ZU)
a na 8 stanicich provozovanych CHMU, z nichz
stanice (KoSetice) je klasifikovana jako pozadova.

Z porovnani imisnich charakteristik stanic umis-
ténych v jednotlivych typech méstskych lokalit
vyplyvé, Ze se jedna vzdy o kombinaci vlivu
dvou hlavnich zdroji emisi PAU (domaéci topenisté

PM> s in PMjq fraction calculated from values
measured concurrently in 17 stations ranged from
53 % (two stations in Prague) to 80 % (station
no. 1410 in Ostrava).

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,
climatic or other variations.

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 station in KoSetice. Exceeded
emission limits for As can mainly be found near
major industrial sources at measuring stations in
Ostrava (metallurgic plants) and localities prone
to large-scale combustion of solid fossil fuels
(for instance, the As values in Kladno-Svermov).
Elevated values of Ni, Mn and Pb were recorded
in the Ostrava region; areas with old toxic load
are identified by Pb values in Pribram and by Cr
and Ni in Kladno.

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 2009 was carried out in
9 measuring stations operated by public health
institutes (PHI) and 8 CHMI measuring stations
of which the KoSetice station is classified as
background.

Comparison of concentration characteristics of
measuring stations in different types of urban
locality reveals the ongoing combination of effects
of two major sources of PAHs (household heating
and traffic), where emission from line sources is
added to that of the urban background, as affected
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a doprava), kdy se emise z liniovych zdroja s¢i-
taji s méstskym pozadim ovliviiovanym lokalnimi
malymi zdroji. Specifickym pfipadem je pri-
myslem a starou zitéZi exponovand ostravsko-
karvinska aglomerace, kde se k obvyklym zdrojim
(doprava a lokélni zdroje) pridavaji jako majoritni
velké primyslové celky a dalkovy transport.

V roce 2009 byla hodnota CIL pro benzo[a]pyren
(BaP) prekrocena na 11 ze 17 do zpracovani zahr-
nutych stanic. Hodnota CIL byla nejenom &tyf a
vicenasobné prekroCena na vSech stanicich v Ostravé
a v Karviné (4,8 az 9,2 ng/m3) ale 1 4,5krat na sta-
nici Kladno - Svermov. Na ostatnich méstskych
stanicich byla hodnota CIL pfekroc¢ena maximalné
0 68 %. Nejnizsi hodnoty, naméfené na stanici 1678
v Hradci Kralové (0,6 ng/m3/r0k), jsou jen o malo
vysSi neZ koncentrace zjiSténé na pozadové stanici
v Koseticich (0,5 ng/m3/rok) (obr. 2.3a). Hodnoty
ro¢nich stiednich pramérit BaP, pouZzivaného jako
indikatoru zatéze ovzdusi PAU, se v lokalitich
nezatizenych primyslovymi zdroji pohybovaly
v rozpéti mezi 0,6 az 1,5 ng/m3, se stifedni hodno-
tou 0,99 ng/m3. V letnim obdobi, v dopravou za-
tiZenych lokalitich se hodnoty pohybovaly i pod
0,1 ng/m3, v zimni sezéné neprekracovaly 10 ng/m3 ,
a to ani v oblastech s vyssim podilem emisi z doma-
cich topenist spalujicich fosilni paliva, rocni stiedni
hodnota pro tento typ lokalit byla 1,89 ng/mg.
V primyslem zatiZenych lokalitdich (chemicky
prumysl, metalurgie atp.), predevs§im v Ostravsko-
karvinské panvi, jsou nékolikaniasobné vyssi rocni
stfedni hodnoty navic doprovdzeny zimnimi 24 ho-
dinovymi maximy v fadu desitek ng/m3; v letnim
obdobi se zde méfené hodnoty nejcastéji pohybo-
valy do 5 ng/m3 ; stfedni ro¢ni hodnota pro tuto
kategorii byla 5,71 ng/m3 (obr. 2.3b).

Smeés PAU tvofi fada latek, z nichZ nékteré jsou
klasifikovany jako pravdépodobné karcinogeny,
které se 1is§i vyznamnosti zdravotnich dcinkd.
Odhad celkového karcinogenniho potencidlu smési
PAU v ovzdusi vychazi z porovnani potencial-
nich karcinogennich ucinka sledovanych latek
se zdvaznosti karcinogennich ucinka jednoho
z nejtoxictéjSich a nejlépe popsanych — benzo[al-
pyrenu. Vyjadfuje se proto jako toxicky ekviva-
lent benzo[a]pyrenu (TEQ BaP) a jeho vypocet je
dan souctem soucind toxickych ekvivalentovych
faktorti (TEF) stanovenych US EPA (tab. 2.2.3.1)
a méfenych koncentraci.

by small local sources. A case in point is the
Ostrava-Karvind agglomeration which suffers
from old and industrial load; here, the usual
sources (traffic and local) are compounded by
major industry and long-distance traffic.

In 2009, the target limit value for benzo[a]pyrene
(BaP) was exceeded in 11 of 17 participating
measuring stations; it was not only exceeded four-
fold or more in all measuring stations in Ostrava
and Karvind (4.8 to 9.2 ng/mj), but even 4.5 fold
at the Kladno - Svermov station. The target limit
value was exceeded by a maximum of 68 % at
other urban measuring stations. The lowest values
recorded in the Hradec Krdlové station no. 1678
(0.6 ng/mS/year) are only slightly higher than
the concentrations detected at the background
measuring station in KoSetice (0.5 ng/m3/year)
(Fig. 2.3a). The annual range of benzo[a]pyrene
(BaP) used as indicators of PAHs airborne load
was 0.6-1.5 ng/mj, with a mean value of 0.99 ng/m3
in localities not burdened by industrial sources.
In the summer months the values ranged even
under 0.1 ng/m3 in localities with traffic load.
In winter, the values did not exceed 10 ng/mg,
even in areas with a higher ratio of emissions from
domestic fossil fuel heating. The annual median
for this type of locality was 1.89 ng/m3. In areas
with industrial load (chemicals, metallurgy) such
as the Ostrava-Karvind basin the annual mean
values are several times higher and accompanied
by 24-hour winter maximum values in tens of
ng/m3; in the summer months the values measured
here did not exceed 5 ng/m3,' the annual median
value for this type of locality was 5.71 ng/m3
(Fig. 2.3b).

The PAH compounds comprise a number of
substances of which some are classified as
probable carcinogens and have diverse health
effects. Estimates of the overall carcinogenic
potential of airborne PAHs mixture are based on
comparison of potential carcinogenic effects of
monitored substances with that of the most toxic
and best known — benzo[a]pyrene (BaP). The esti-
mate 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.
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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[b]fluoranthene Dibenz[ah]anthracene
Benzo[K]fluoranthen 0.01 | Benzo[alanthracen 0.1 Indeno[1,2,3-c,d]pyren 0.1
Benzo[k]fluoranthene Benzo[a]anthracene Indeno[1,2,3-c,d]pyrene

Hodnoty TEQ BaP vypoctené pro stanice, kde
byl v roce 2009 sledovan potiebny rozsah smési
PAU ukazuji velké rozdily mezi méfenim po-
krytymi oblastmi. Nejvyssi hodnoty jsou dlouho-
dobé (> 13 ng/m3 v letech 2008 aZ 2009) nalézany
pro stanici ¢. 1713 (Bartovice) v Ostravé repre-
zentujici okoli vyznamného primyslového zdroje.
Rovnéz na dalSich primyslem ovlivnénych stani-
cich v Ostravé a v Karviné byly nalezeny nékolika-
nasobné vyssi hodnoty nez na ostatnich méstskych
stanicich, kde se ro¢ni hodnoty TEQ BaP, ne-
zavisle na urovni zatéZe z dopravy, pohybovaly
od 1,1 do 2,2 ng/m3. Vyvoj hodnot toxického
ekvivalentu na stanicich v letech 1997 az 2009
ukazuje obr. 2.3c.

2.2.4 Tékavé organické latky

V roce 2009 byly zpracovany hodnoty koncentraci
tékavych organickych latek (VOC) v ovzdusi z cel-
kem 12 stanic, které provozuje CHMU v ramci
statni imisni sit¢ AIM. Na stanicich byly pomoci
automatickych analyzator(i sledovany koncentrace
benzenu, toluenu, etylbenzenu a jednotlivych slo-
zek sumy xylent (o,m,p-xylen). Pfi hodnoceni na-
meétfenych hodnot je nutno vzit v tvahu lokali-
zaci méficich stanic v relaci k nejvétSim zdro-
jum tekavych organickych latek, zvlasté benzenu,
do ovzdusi — dopravé a t€Zkému primyslu.

Pro benzen je podle Natizeni vlady ¢. 597/2006 Sb.
v pfiloze €. 1 stanoven ro¢ni imisni limit 5 pg/m3.
Hodnoceni vysledkl potvrzuje vyznam dopravy
a pramyslu jako nejvétsich zdrojii t€kavych orga-
nickych latek a zvlasté benzenu do ovzdusi. Rozdil
mezi zaté€zi benzenem u lokalit ovlivnénych riz-
nym zastoupenim zdrojii je zfejmy z rozpéti roc-
nich hodnot benzenu na méstskych stanicich za-
tizenych a nezatizenych dopravou a primyslem
(obr. 2.4). Ro¢ni stfedni hodnota benzenu se v mést-
skych, dopravné variabilné zatiZzenych lokalitach,
pohybovala v rozmezi 0,9 az 2 pg/m3. Srovnatelna
ro¢ni stfedni hodnota (1,26 pg/mS) byla zjisténa

BaP TEQ values calculated for measuring sta-
tions which in 2009 monitored the requisite range
of PAHs reveal great differences between the
areas covered. The highest values in the long-
term (> 13 ng/m3 in 2008-2009) are recorded at
measuring station no. 1713 (Bartovice) in Ostrava
and represent the vicinity of a large-scale industrial
source. Likewise, other industrially burdened sta-
tions in Ostrava and Karvind detected several
times higher values than at the other urban
measuring stations where annual values TEQ BaP
ranged from 1.1 to 2.2 ng/m3, irrespective of traffic
load. The development of toxic equivalent values
detected by measuring stations in the 1997-2009
period is presented in Fig. 2.3c.

2.2.4 Volatile organic substances

In 2009, the airborne values of organic compounds
(VOC) were analysed from 12 stations operated
by CHMI, as part of the AIM national emission
network. Concentrations of benzene, toluene, ethyl-
benzene and individual components of the sum of
xylenes (o,m,p-xylene) were monitored by auto-
matic units. Evaluation of these measured values
must take into account the proximity of measuring
stations to major sources of airborne volatile
organic substances (particularly benzene), traffic
and heavy industry.

For benzene, Government ordinance no. 597/2006
Coll., supplement no. 1, stipulates an annual emis-
sion limit of 5 ,ug/m3. Results have confirmed the
significance of traffic and industry as the greatest
sources of volatile organic substances and air-
borne benzene in particular. Differences 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. 2.4). The annual mean benzene value in
urban locations with variable traffic load ranged
from 0.9 to 2 ,ug/mj. A comparable annual mean
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i na dopravnim extrémné zatiZeném ,hot spot*
v Praze 2 v Legerové€ ulici. Ro¢ni stfedni hod-
noty v primyslem zatiZenych oblastech (Ostrava,
Karvind) byly v rozsahu od 3,45 do 5,74 pg/ms.
Nejvys$si rocni primérnd hodnota 5,74 ug/m3
zjisténa v ostravské ¢tvrti Piivoz na stanici €. 1410
prekracuje imisni limit. Ro¢ni koncentrace ostat-
nich sledovanych VOC nepiekrocily 10 % stano-
vené referencni koncentrace.

2.2.5 Komplexni hodnoceni kvality ovzdusi

Komplexni hodnoceni kvality ovzdusi bylo v roce
2009 provedeno pro zakladni identifikované typy
méstskych lokalit. Tento postup je pouzivan od
roku 2007, kdy nahradil pivodni pfistup hodno-
ceni méstskych celklli nebo hodnot na jedné méfici
stanici. Kritérii rozdéleni byla intenzita okolni
dopravy, podil jednotlivych typl zdroji vytapéni
a zatéZ vyznamnym prumyslovym zdrojem.

Vypocet indexu kvality ovzdusi (IKOR) (postup vy-
poctu IKOR je mozno nalézt na http://www.szu.cz/
uploads/documents/chzp/ovzdusi/organizace_
mzso/index_kvality_ovzdusi.pdf) vychazi ze sta-
novenych limitnich koncentraci. Do jeho zpraco-
vani byly zahrnuty ro¢ni hodnoty aritmetického
priméru oxidu dusicitého (NO,), suspendovanych
¢astic frakce PM, arzenu, kadmia, niklu, olova,
benzenu a benzo[a]pyrenu. Vliv pfiznivych kli-
matickych podminek vedl ke snizeni roc¢nich hod-
not IKOg. Nejvice v okrajovych méstskych loka-
litach, kde hodnoty IKOg klesly pod 1 a na troven
prvni tfidy kvality ovzdusi. V oblastech s vyznam-
nym zastoupenim malych zdroji (< 0,2 MW)
na tuhd paliva dosahla hodnota IKOg trovné 1,3
(druha tfida kvality ovzdusi). Pokles stfednich
hodnot IKOgr v méstskych lokalitich rozdéle-
nych v zavislosti na intenzité dopravy (na rozmezi
od 0,84 do 1,24 v roce 2009 proti 1,07 az 1,73
v roce 2008) potvrzuje vyznam vlivu spalovani
tuhych paliv v domécich topenistich. Vlivu a vy-
znamu pramyslovych zdroji v ostravsko-karvin-
ské oblasti odpovida jak vypoctend stfedni rocni
hodnota IKOg 3,12 (klasifikace 4. tfida IKO —
zneCisténé ovzdusi), tak maximalni hodnoty, které
se pohybovaly jiZ na hranici paté tfidy (siln¢ zne-
¢isté€né ovzdusi) kvality ovzdusi.

Hodnoty sumy pInéni imisnich limiti v roce 2009
jsou plné€ srovnatelné s hodnotami v roce 2008.

value (1.26 ,ug/m3) was detected at an extremely
burdened traffic ‘hot-spot’ in Legerova St., Prague
district 2. Annual mean values in industrially
burdened areas (Ostrava, Karvind) ranged from
3.45 to 5.74 ,ug/m3. The highest annual mean of
5.74 yg/m3 detected in the Ostrava district Privoz
by measuring station no. 1410 exceeds the limit.
Annual concentrations of other monitored VOCs
did not exceed 10 % of the stipulated reference
concentration.

2.2.5 Comprehensive evaluation of air quality

In 2009, air quality was thoroughly evaluated for
basic urban locality types. This approach has
been employed since 2007 as a replacement for
evaluation of cities as such or values yielded from
one measuring station. Criteria for the various
types of locality were based on local traffic inten-
sity, individual heating source types and load
by significant industrial sources.

The air quality index (AQI) can be found on:
http://www.szu.cz/uploads/documents/chzp/ovzdusi/
organizace_mzso/index_kvality_ovzdusi.pdf)
and is based on stipulated limit concentrations
which include annual arithmetic means of nitrogen
dioxide (NO;), PM ;¢ suspended fractions, arsenic,
cadmium, nickel, lead, benzene and benzo[a]pyrene.
The effects of favourable climatic conditions has
led to decreased annual AQI values, especially in
suburban areas where they dipped under 1 and
to class 1 air quality. Areas with a proliferation of
small sources (< 0.2 MW) of solid fuels reached
a value of AQI 1.3 (class 2 air quality). The decline
in mean AQI values in urban localities, divided on
the basis of traffic intensity (from 0.84 to 1.24
in 2009 against 1.07 to 1.73 in 2008) confirms the
role of domestic solid fuel usage. The effects and
significance of industrial sources in the Ostrava-
Karvind region is reflected by the calculated
annual mean AQI value of 3.12 (classification:
class 4 AQI — polluted air) and the maximum values
that bordered class 5 (heavily polluted air).

In 2009 the summary values of meeting air quality
standards corresponded to those found in 2008.
In all evaluated types of urban localities PM g
aerosol particles and PAHs indicated by benzo[a]-
pyrene have crucial significance for air quality.
In specific localities the important substances
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Ve vSech hodnocenych typech méstskych lokalit
maji pro kvalitu ovzdusi stile zasadni vyznam
aerosolové Castice frakce PM | a PAU indikované
benzo[a]pyrenem; v konkrétnich lokalitich pak
oxid dusicity (hodnoty podilu v prazskych mést-
skych dopravné exponovanych lokalitich dosa-
huji aZ 170 % imisniho limitu), arzen (azZ 132 %
CIL v okoli velkych primyslovych zdroji) a
benzen (az 115 % IL v okoli velkych primyslo-
vych zdrojt).

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 latkdm vystaveni.
Skute¢na expozice v pribéhu roku a v pribéhu
Zivota jednotlivce znaéné kolisé a li8i se v zavis-
losti na povolani, 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 ovzdu$i mlzZe byt vyjadiena
jako potencidlni expozice obyvatel primérné kon-
centra¢ni hladiné ve mésté — jako ,nabidka“,
stratifikovand napfiklad v intervalech limitnich
koncentraci.

Mezi zdravotné nejvyznamnéjsi znecistujici latky
v ovzdusi, mimo latek s bezprahovym ucinkem,
patii v prvé fadé aerosol (suspendované Castice
v ovzdus$i) a v lokalitich vyznamné zatiZenych
emisemi z dopravy i oxid dusicity. Do hodnoceni
potencialni expozice byl proto zahrnut oxid dusi-
¢ity, ktery indikuje spalovaci procesy — zejména
plynové vytapéni a zatéz z dopravy, a suspen-
dované castice frakce PMj( jako zdravotné nej-
vyznamnéj$i plo$né€ sledovana latka.

Z4atéz oxidy dusiku, zastoupenymi oxidem du-
si¢itym, zlstava vyznamnou v lokalitach silné
zatizenych dopravou, zejména v Praze, kde byl
imisni limit pfekro¢en na 5 z 21 stanic. Ve srov-
nani s rokem 2008 mirné€ stoupl podil obyvatel
monitorovanych mést, pro které byla odhadovana
zatéZ koncentracemi oxidu dusicitého ve venkov-
nim ovzdusi mezi 27 pg/m3 az 40 pg/m3 (z41 %
na 46,5 %) na ukor podilu obyvatel v kategorii

comprise nitrogen dioxide (values in traffic burdened
areas of Prague reach 170 % of the air quality
limit), arsenic (up to 132 % target limit in the
vicinity of major industrial sources) and benzene
(up to 115 % of the limit in the vicinity of major
industrial sources).

2.3 Health effect of air pollution

The effects of pollutants in the ambient air on
health depend on their concentration and the
period in which people are exposed to them.
The actual exposure during the year and the
during the individual’s life course significantly
varies depending on someone’s profession, lifestyle,
or more precisely on the concentrations of pollu-
tants 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, apart from those with non-
limit effects, are aerosols (suspended particles
in ambient air), and in heavy traffic areas also
nitrogen dioxide. Therefore, assessment of potential
exposure also included nitrogen dioxide which
indicates the presence of combustion processes —
namely of gas heating and the traffic burden;
and suspended particles of the fraction PMj
being the health most significant indiscriminately
followed up substances.

The nitrogen oxide burden, represented by nitrogen
dioxide, remains a significant factor in areas with
heavy traffic load particularly in Prague where the
air pollution limit was exceeded 5 of 21 measuring
stations. In comparison to 2008 there was a slight
increase in percentage of population in the moni-
tored cities with estimated nitrogen dioxide con-
centrations in outdoor air ranging 27 ,ug/m3 to
40 ,ug/m3 (from 41 % to 46.5 %) as opposed
to the population in the exposure category of
up to 27 ,ug/m3 (from 57 % to 52.5 %). Effectively,
there has been a slight change in exposure levels
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expozice do 27 ug/m3 (z 57 % na 52,5 %). Doslo
tim k mirnému posunu k vys$S$im hladindm expo-
zice, i kdyZ v ramci podlimitnich hodnot. Zdra-
votné vyznamné je znecCiSténi ovzdusi suspendo-
vanymi Casticemi frakce PM;g. Rozdéleni poctu
obyvatel do jednotlivych koncentrac¢nich hladin
nejvice ovliviluje prazskd aglomerace, kde sice
bylo alesponi jedno kritérium piekroceni imis-
niho limitu naplnéno na 7 stanicich z 20, cel-
kové vsak stfedni hodnota za Prahu (27,6 pg/mg)
ro¢ni imisni limit (40 pg/rn3) neprekrocila. Od-
hadovana zaté€Z koncentracemi suspendovanych
Castic frakce PMy ve venkovnim ovzdusi byla
v roce 2009 do 27 ug/m3 pro 26,5 % obyvatel
(v roce 2008 pro 35 %) monitorovanych mést,
mezi 27 a 40 pg/m3 pro 62 % obyvatel (v roce 2008
pro 51 %) monitorovanych mést. Kritéria prekro-
¢eni ro¢niho imisniho limitu stanoveného pro
frakci PM( byla naplnéna pro 11 % (v roce 2008
pro 14 %) obyvatel monitorovanych mést. Odhad
podilu poctu obyvatel monitorovanych mést Ziji-
cich v prostfedi charakterizovaném urcitym inter-
valem hmotnostnich koncentraci od roku 1998 je
zobrazen na obr. 2.5.

2.3.2 Zdravotni rizika zakladnich
sledovanych latek (PM1g, NO2)

Znecisténi ovzdusi oxidem uhelnatym a oxidem
sifi¢itym nepredstavuje v méfenych sidlech zdra-
votni riziko, i kdyz v piipadé oxidu sifi¢itého prah
ucinku pro 24-hodinovou koncentraci nebyl zjis-
tén a na nékterych mistech se mohou vyskytovat
koncentrace vyssi nez jsou velmi nizké hodnoty,
povazované podle poslednich vysledkd vyzkumu
za bezproblémové. Znecisténi ovzdus$i ozénem
nedosahuje hodnot akutné ovliviiyjicich zdravi,
vyjimkou mohou byt za urcitych okolnosti situace
v teplém obdobi roku prerdstajici do tzv. letniho
smogu. Z tézkych kovl stanovovanych ve vzor-
cich aerosolu je olovo od plo§ného zavedeni bez-
olovnatého benzinu zdravotné nevyznamnou lat-
kou. Stejné tak mangan a kadmium nepredstavuji
zdravotni riziko. Zneci$téni ovzdusi chroémem je
kvantitativné obtiZzné hodnotitelné vzhledem k ne-
moznosti kvantifikovat slouceniny Sesti a troj-
mocného chromu.

Pisobeni oxidu dusicitého je obtizné oddélit od
ucinkt dalSich soucasné pilisobicich latek, ze-
jména aerosolu. Nejvice jsou oxidu dusi¢itému

albeit in terms of under-limit values. Healthwise
significant is ambient air pollution with the PMj
fraction of suspended particles. The Prague agglo-
meration influences the most the categorization of
the population into exposure levels where at least
one criterion of exceeding the air pollution limit
was exceeded at 7 of 20 monitoring units, how-
ever, the mean value for Prague (27.6 ,ug/mj) not
exceeding the annual air pollution limit (40 ,ug/m3 ).
The estimated burden with concentrations of the
PM g fraction of suspended particles in the out-
door ambient air, in 2009, was below 27 /.lg/m3
for 26.5 % (in 2008 for 35 %) of the population
of monitored cities; between 27 and 40 yg/m3 for
62 % (in 2008 for 51 %) of the population of the
monitored cities. Criteria for the exceeding of
the air pollution limit set for the PMy fraction
were fulfilled for 11 % (in 2008 for 14 %) of the
population of the monitored cities. An estimated
population distribution by living in an environ-
ment characterized by a certain interval of mass
concentrations 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 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-
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vystaveni obyvatelé méstskych lokalit vyznamné
ovlivnénych dopravou. Z hodnot zjisténych roc-
nich priméra vyplyva, zZe v dopravou zatizenych
Castech prazské aglomerace lze u obyvatel oce-
kavat sniZeni plicnich funkci, zvySeni vyskytu
respiracnich onemocnéni, zvySeny vyskyt astma-
tickych obtiZi a alergii, a to u déti i dospélych.

Kratkodobé zvyseni dennich koncentraci suspen-
dovanych castic frakce PM( se podili na naristu
celkové nemocnosti i dmrtnosti, zejména na one-
mocnéni srdce a cév, na zvyseni poctu osob hospi-
talizovanych pro onemocnéni dychaciho ustroji,
zvySeni kojenecké umrtnosti, zvySeni vyskytu
kasle a ztiZzeného dychani — zejména u astmatikd,
a na zménach plicnich funkci pfi spirometric-
kém vysSetfeni. Dlouhodobé zvySené koncentrace
mohou mit za nésledek sniZeni plicnich funkci
u déti i dospélych, zvySeni nemocnosti na one-
mocnéni dychaciho ustroji, vyskytu symptomu
chronického zanétu pridusek a zkriceni délky
Zivota zejména z diivodu vyssi imrtnosti na cho-
roby srdce a cév u starych a nemocnych osob, a
pravdépodobné i na rakovinu plic. Tyto tcinky by-
vaji uvadény i u primérnych rocnich koncentraci
nizSich nez 30 pg/m3. Pro chronickou expozici
jemnym suspendovanym Casticim frakce PMj 5
se redukce ocekavané délky Zivota zacind pro-
jevovat jiz od primérnych ro¢nich koncentraci
10 pg/m3. Pro plisobeni suspendovanych castic
v ovzdu$i nebyla zatim zjiSténa bezpecna pra-
hova koncentrace. Podle Svétové zdravotnické
organizace se pfi primérné ro¢ni koncentraci
frakce PM( do 20 pg/m3 nezvysuje celkova umrt-
nost s vice nez 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 Céasticemi
frakce PM o popisuje tabulka 2.3.2.1. Méstské
ovzdusi jiz od mirné zatéZe dopravou spolu s vlivy
primyslu predstavuje pro obyvatele urcité zdra-
votni riziko. Z udaji o znecisténi ovzdusi pro
razné typy lokalit v roce 2009 vyplyva, Ze jen Cast
pozadovych lokalit a méstskych lokalit neovliv-
nénych dopravou neni zatiZena suspendovanymi
casticemi do miry znamenajici podstatné zdra-
votni riziko.

tants of heavy traffic urban localities. From the
values of annual averages found, it follows that
for the population in areas with traffic load in
the Prague agglomeration there can be expected
decreased pulmonary 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,
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 life span due
to increased cardiovascular mortality, especially
in the elderly and sick, as well as the possibility
of lung cancer. Those effects are being presented
even at average annual concentrations lower than
30 ,ug/mj. In chronic exposure to suspended fine
particles PM> s reduced life span begins to be
apparent from the average annual concentration
of 10 ,ug/m3. No safe threshold 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 ;o below 20 ,ug/m3
(95% confidence level). However, not even that
value means any full protection of the whole popu-
lation against the adverse effects of suspended
particulate matter.

The range of concentrations characterizing the
degree of ambient air pollution in residential
localities with the PM g 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 2009
it follows that only a part of the background loca-
lities and urban localities uninfluenced by road
traffic is not burdened with suspended particulate
matter by the levels posing a significant health risk.
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Tab. 2.3.2.1 Rozpéti primérnych roc¢nich koncentraci NO, a PM;( ve venkovnim ovzdusi, 2009

(v pg/m’)

Tab. 2.3.2.1 Range of annual mean concentrations of NO; and PMj in outdoor air in 2009 (in ,ug/m3)

Méstské prostredi

Skodlivina Venkovské pozadi Urban environment
Pollutant Rural background | Minimalni hodnota | Praméma hodnota | Maximalni hodnota
Minimum value Mean value Maximum value
Oxid dusicity (NO2) 6.5-8.9 8.2 24.3 68.2
Nitrogen dioxide (NO5)
Aerosolové c¢astice frakce PM1g 18.1 14.9 27.4 47.3
Aerosol particles PM1o

Pro odhad pravdépodobnych dopadii dlouhodobé
expozice suspendovanym cdasticim byly pouZity
zavery americké studie American Cancer Society,
resp. dodatku z roku 2005, aktualizujicitho Smér-
nici pro kvalitu ovzdusi v Evropé, podle kterych
navyseni ro¢ni koncentrace suspendovanych castic
frakce PMy o 10 ;,lg/m3 zvySuje celkovou amrt-
nost exponované populace o 3 %. Pro odhad dal-
Sich moznych vlivll byla pouzita metodika zpra-
covana v programu CAFE (Clean Air For Europe).
Odvozuje vztah mezi davkou a G¢inkem pro uka-
zatel prijmy do nemocnic z diivodu akutnich stava
srdecnich a dychacich onemocnéni, ktery vyjadiuje
poctem atributivnich pfipadid za rok vztaZzenych
k primérné ro¢ni koncentraci suspendovanych
¢astic a k poctu exponovanych obyvatel urcité
vékové struktury.

Na zakladé primérné koncentrace suspendovanych
castic frakce PMy, zjiSténé v roce 2009 v méstském
prostiedi (27,4 ug/m°), lze zhruba odhadnout, Ze
v dasledku znecisténi ovzdusi touto Skodlivinou
byla celkova imrtnost navySena o 2,2 %. Vzhle-
dem k rozmezi pramérnych ro¢nich koncentraci
této Skodliviny v raznych typech lokalit, které se
pohybovaly od 14,3 pg/m3 do 47,3 pg/m3, se odhad
podilu predCasné zemftelych v diisledku zneciSténi
ovzdusi PMg na celkovém poctu zemtelych pohy-
buje od 1 % v méstskych lokalitich bez dopravni
zatéze az po 8,2 % v nejvice primyslem a do-
pravou zatiZenych lokalitach. Pfi celkovém poctu
107,4 tisic zemfelych obyvatel CR v roce 2009
(zdroj CSU 2010) lze z uvedenych dat odhad-
nout, 7Ze pocet predCasnych umrti zptsobenych
expozici suspendovanym Césticim frakce PMjg
se pohyboval v rozmezi od 1 063 do 8 139 osob
(horni odhad je pro modelovy piipad, kdy by bylo
na celém uzemi zneCiSténi ovzdu$i stejné jako
v ostravsko-karvinské oblasti). Podobné 1ze odhad-

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 concentra-
tions of the PMj fraction of suspended particles
of 10 ,ug/m3 increase overall mortality in the
exposed population by 3 %. CAFE (Clean Air
for Europe) methodology was used for evalua-
tion of further potential influences. This derives
the relationship between dose and effect for indi-
cators of hospital admissions caused by acute
cardiac or pulmonary disease, as expressed by
the number of attributive cases per year related to
mean annual concentrations of suspended particles
and number of exposed subjects in a certain
age structure.

Based on the average concentration of the suspended
PM g fraction found in 2009 in the urban envi-
ronment (27.4 ,ug/m3), it can be roughly estimated
that due to that air pollutant overall mortality
increased by 2.2 %. In view of the range of average
annual concentrations of that pollutant in diffe-
rent types of localities, ranging from 14.3 ,ug/m3
to 47.3 ,ug/mj, the ratio of premature deaths due to
PM ¢ pollution of the ambient air fluctuates from
1 % in urban localities lacking traffic load to 8.2 %
in localities most burdened by industry and road
traffic. With the total number of 107.4 thousand
deceased Czech citizens in 2009 (source: CSO 2010)
the given data reveals that the number of pre-
mature deaths caused by exposure to PMjy is
in the range of 1,063 to 8,139 (the upper esti-
mate is a model case in which the whole terri-
tory had ambient air pollution such as it is
in the Ostrava-Karvind area). Similarly, it can
be estimated that airborne pollution by this
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nout, Ze v disledku znecisténi ovzdusi touto Skod-
livinou bylo v roce 2009 pfijato do nemocnic
v celé CR piiblizné 750 pacientil s akutnimi srdec-
nimi obtiZzemi a 1 200 pacientd pro akutni respi-
racni obtiZe. Odhad pro rozmezi primérnych roc-
nich koncentraci této Skodliviny je 6 akutnich
pfijmd do nemocnic z diivodu akutnich srde¢nich
obtizi a 12 z ditvodu akutnich respiracnich obtizi
na 100 000 obyvatel Zijicich v prostiedi s nejnizsi
urovni znecisténi (14,3 pg/m3) az 16 prijatych pa-
cienti do nemocnic s akutnimi srdec¢nimi obti-
Zemi a 26 s akutnimi respiracnimi obtiZzemi na
100 000 obyvatel v nejvice primyslem a dopra-
vou zatizenych lokalitach (47,3 pg/m3).

2.3.3 Hodnoceni zdravotnich rizik
karcinogennich latek

Odhad teoretického zvySeni pravdépodobnosti
vzniku nadorovych onemocnéni v disledku dlouho-
dobé expozice Skodlivindim z venkovniho ovzdusi
byl proveden pro arzen, nikl, benzo[a]pyren a
benzen. Odhad vychézi z teorie bezprahového
pusobeni karcinogennich latek a uvazuje linearni
vztah mezi davkou a U¢inkem. Pro vypocet byly
pouZzity hodnoty jednotkového rizika (UCR), cozZ je
velikost rizika zvySeni pravdépodobnosti nadoro-
vého onemocnéni pii celoZivotni expozici 1 ;.1g/m3
karcinogenni latky z ovzdusi. Hodnoty jednotko-
vého rizika pro hodnoceni karcinogennich latek
(tab. 2.3.3.1) byly prevzaty z materidlli Svétové
zdravotnické organizace (napf. Air quality guide-
lines for Europe a Air quality guidelines, Global
update 2005, Particulate matter, ozone, nitrogen
dioxide and sulfur dioxide) a z dalSich zdrojt
(US EPA, HEAST).

pollutant is responsible for nationwide hospital
admissions in 2009 of about 750 patients with
acute cardiac complaints and 1,200 patients with
acute respiratory problems. The estimate for the
range of mean annual concentrations of this
pollutant ranges from 6 acute hospital admis-
sions due to acute cardiac problems and 12 due
to respiratory complaints per 100,000 inhabitants
living in areas with the lowest levels of pollution
(14.3 ,ug/mj) to 16 acute cardiac cases and 26
acute respiratory patients per 100,000 inhabi-
tants in areas with maximum industrial and traffic
load (47.3 ,ug/m3 ).

2.3.3 Health risk 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 values of unit cancer risk (UCR)
which represent the magnitude of the risk of
increased probability of cancer disease at a life-
time exposure to 1 ,ug/m3 of the carcinogens in
the ambient air. The UCR values for the assess-
ment of carcinogens (Tab. 2.3.3.1) were taken
from WHO material (Air Quality Guidelines
for Europe, Air Quality Guidelines, Global Up-
date 2005 — Particulate Matter, Ozone, Nitrogen
Dioxide and Sulfur Dioxide) and other sources
(US EPA, HEAST).

Tab. 2.3.3.1 Hodnoty UCR pro sledované latky s karcinogennim icinkem
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
UCR
Skodlivina Benzo[a]anthracen Benzo[b]fluoranthen Benzo[K]fluoranthen Benzo[ghilperylen
Pollutant Benzo[aJanthracene | Benzo[b]fluoranthene | Benzo[k]fluopranthene | Benzo[ghiJperylene
Jednotka rizika 1.0E-04 1.0E-04 1.0E-05 1.0E-06
UCR
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
UCR
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Pro obyvatele jednotlivych typi méstskych lokalit
byla uvazovéna celozivotni expozice sledovanym
latkdm na drovni ro¢nich aritmetickych primért
za rok 2009 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 zékladé koncentraci
na venkovské pozadové stanici EMEP (Kosetice),
ddle minimalni hodnota zdravotniho rizika pro
obyvatele nejméné zatizeného typu méstskych lo-
kalit a maximalni hodnota pro obyvatele nejvice
zatizeného typu méstskych lokalit. Primérnd hod-
nota individudlniho rizika byla vypoctena na za-
kladé koncentraci karcinogennich latek ve vSech
monitorovanych sidlech.

For the population in each type of urban loca-
lity there was considered the lifetime exposure
to the compounds under follow-up at the level of
the annual arithmetic averages for the year 2009
and individual risk was calculated. The results
are summarized in Tab. 2.3.3.2 giving individual
risks based on the data from the rural background
station EMEP at KoSetice, the minimum health
risk value for inhabitants of the least burdened
type of urban locality as well as the maximum
value for those in the most burdened urban
areas. 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, 2009
Tab. 2.3.3.2 Estimate of the individual risk from exposure to air carcinogens in 2009

Méstské prostredi
Skodlivina Venkovské pozadi Urban environment
Pollutant Rural background Minimalni hodnota | Prdmérma hodnota | Maximalni hodnota
Minimum value Mean value Maximum value
Arzen 1.08E-06 6.97E-07 3.07E-06 1.19E-05
Arsenic
Nikl 1.78E-07 1.98E-07 8.96E-07 3.15E-06
Nickel
Benzo[a]pyren 4.01E-05 5.26E-05 2.18E-04 8.01E-04
Benzo[a]pyrene
Benzen 3.18E-06 5.63E-06 1.21E-05 3.44E-05
Benzene

Teoretické zvyseni rizika nddorového onemocnéni
v disledku expozice z venkovniho ovzdusi se po-
hybuje pro jednotlivé karcinogenni latky v fadu
107 az 107* (riziko vzniku nddorového onemoc-
néni o jeden pfipad na 10 miliénd az 10 tisic
obyvatel). Nejvétsi ptispévek piedstavuje expo-
zice karcinogennim polycyklickym aromatickym
uhlovodikim: v nejvice zatiZenych primyslo-
vych méstskych lokalitich bylo dosazeno hod-
not, které predstavuji zvyseni celoZivotniho rizika
vzniku nddorového onemocnéni témér o jeden
pripad na tisic obyvatel (obr. 2.6).

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: in the most
burdened industrial urban areas the values attained
represent an incremental lifelong cancer risk by
almost one case per 1,000 of the population
(Fig. 2.6).
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Obr. 2.1 OSetfena akutni respiraéni onemocnéni (bez chfipky) u déti ve véku 1-5 let,
pramérna mésiéni incidence, 2009
Fig. 2.1 Treated acute respiratory diseases (excluding influenza) in children 1-5 years
of age, mean monthly incidence, 2009
Incidence/1 000 déti Incidence/1 000 déti
Incidence/1,000 children Incidence/1,000 children
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50 — — — —
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Mésto (kody mést podle tab. 1.1) Mésto (kédy mést podle tab. 1.1)
City (codes, see Tab. 1.1) City (codes, see Tab. 1.1)
Obr. 2.2 Primérné ro¢ni koncentrace suspendovanych ¢astic frakce PM,,
podle typu méstskych lokalit, 2009
Fig. 2.2 Annual mean levels of particulate matter PM,
by type of the urban locality, 2009
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Obr. 2.3a Polycyklické aromatické uhlovodiky (PAU), aritmeticky roc¢ni priimér 2009
Fig. 2.3a Polycyclic aromatic hydrocarbons (PAHs), arithmetic annual mean 2009
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Obr. 2.3b Pramérné rocni koncentrace benzo[a]pyrenu podle typu méstskych lokalit, 2009
Fig. 2.3b Annual mean levels of benzo[a]pyrene by type of the urban locality, 2009
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Obr. 2.3¢ Polycyklické aromatické uhlovodiky — hodnota toxického ekvivalentu
benzo[a]pyrenu, 1999-2009
Fig. 2.3c Polycyclic aromatic hydrocarbons — Benzo[aJpyrene Toxic Equivalent TEQ,
1999-2009
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Obr. 2.4 Pramérné ro¢ni koncentrace benzenu podle typu méstskych lokalit, 2009
Fig. 2.4 Annual mean levels of benzene by type of the urban locality, 2009
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Obr. 2.5 Rozdéleni obyvatel monitorovanych mést podle Grovné imisni zatéze
(v intervalech roénich limitnich hodnot), 1999-2009
Fig. 2.5 Distribution of the population by the levels of air pollution
(at intervals of the annual limit values), 1999-2009
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2/3 — limit value > limit value
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[ 1Neméfeno
Not measured < 1/3 of limit value

Pozn.: Do hodnoceni pfekro€eni ro¢niho imisniho limitu suspendovanych €astic PM1q bylo zahrnuto také kritérium 36. nejvyssi

24-hod koncentrace.
Note: Criterion of 36! maximum 24-h concentration was also included in the assessment of exceeding the annual limit of PM;.

Obr. 2.6 Rozpéti odhadu pravdépodobnosti zvySeni poétu nadorovych onemocnéni
v dasledku expozice Skodlivinam z venkovniho ovzdusi mést, 2009

Fig. 2.6 Cancer risk assessment of exposure to carcinogens
Pramérna
hodnota — Venkovské

in urban air, range of values, 2009
meésta pozadi
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Mean value — Rural
Arzen montoring | | background
, cities
Arsenic
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Pozn.: Riziko 1.0E-03 (také 1.10" nebo 1 z 1 000) znamena pravdé&podobnost zvyeni podtu nadorovych onemocnéni o 1 pipad

1.0E-03

na 1 000 osob, 1.0E-07 o 1 pfipad na 10 mil. osob atp.
Note: The risk 1.0E-03 (also 1.10° or 1 from 1,000) means the probability of increase in cancer risk by 1 incremental cancer case
4

per 1,000 population, 1.0E-07 by 1 case per 10 mil. pop. etc.
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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 kvalit&
pitné vody jsou ziskdvany od roku 2004 v ramci
celostatniho monitoringu vefejného zasobovani
pitnou vodou pomoci informac¢niho systému spra-
vovaného Ministerstvem zdravotnictvi. VétSino-
vym zdrojem dat jsou rozbory zajistované provo-
zovateli, jejichz provedeni v predepsané Cetnosti
a rozsahu je uloZeno platnou legislativou, mensina
dat je pofizena v rdmci hygienického dozoru.

V roce 2009 bylo monitorovano celkem 4 005
zasobovanych oblasti, coz jsou zékladni jednotky
pro posuzovani kvality pitné vody podle vyhlasky
Ministerstva zdravotnictvi CR 252/2004 Sb. v plat-
ném znéni. Pfevazna vétSina zdsobovanych oblasti
(3 723) pattila k tzv. mensim, v nichZ je zaso-
bovano po méné nez 5 000 obyvatelich. Pouze
282 zéasobovanych oblasti patfilo do kategorie
tzv. vétsich, v nichz je vSak napojeno na vodovod
80 % viech obyvatel CR zdsobovanych vodou
z vefejného vodovodu. Celkem 42 % obyvatel je
zasobovano pitnou vodou vyrobenou z podzem-
nich zdroja, 32 % z povrchovych zdroji a 26 %
ze zdroji smiSenych.

3.1 Kvalita pitné vody

V roce 2009 bylo provedeno ptes 34 tisic od-
bért pitné vody, pii kterych bylo ziskano vice nez
820 tisic hodnot ukazateld jakosti vody. Limity
zdravotné vyznamnych ukazatelti limitovanych
nejvyssi mezni hodnotou' (NMH) byly prekro-
Ceny v 1 817 pripadech. Mezni hodnoty2 (MH)
ukazatelll jakosti charakterizujicich predevSim
organoleptické vlastnosti pitné vody nebyly do-
drzeny v 12 139 nalezech. Ve vétSich oblastech
bylo z celkového poctu pfislusnych stanoveni zjis-
téno prekroceni NMH v 0,12 % a MH v 0,94 %
stanoveni. V mensSich oblastech pfekroc¢ilo NMH
0,88 % prislusnych stanoveni, MH 2,9 % stano-
veni. Vyvoj jakosti pitné vody doddvané vefejnymi

1 Nejvyssi mezni hodnota je limitni hodnotou obsahu zdra-

votné vyznamnych ukazatel( v pitné vodé (NMH). Prekro-
¢eni takového limitu vylu€uje vodu z pouZziti jako vody pitné.
Mezni hodnota (MH) je limitni hodnotou pro ukazatele
uréujici zejména organoleptické vlastnosti vody. Jeji pfe-
kro€eni obvykle nepredstavuje akutni zdravotni riziko.

3. HEALTH EFFECTS AND RISKS
FROM DRINKING WATER

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. The largest
data source are the analyses performed by the
operators, whose frequency and scope are laid
down by the law, while the minority of the data
is obtained within the public health surveillance.

In 2009, a total of 4,005 supply zones were
monitored. 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 (3,723) were smaller,
i.e. serving less than 5,000 population. Only 282
supply zones were classified as larger but served
80 % of the population of the Czech Republic con-
nected to the public water supply system. As many
as 42 %, 32 % and 26 % of the population were
supplied with drinking water produced from under-
ground, surface and mixed sources, respectively.

3.1 Drinking water quality

In 2009, more than 34 thousand drinking water
samples from the public water supply system were
analyzed and more than 820,000 pieces of data on
drinking water quality indicators were obtained.
The maximum limit values’ (MLVs) for the indi-
cators with significance for health were exceeded
in 1,817 samples analyzed. Failure to comply
with the limit values® (LVs) for the drinking water
quality indicators relevant to the sensory proper-
ties was reported in 12,139 samples analyzed.
In larger supply zones, MLV or LV was exceeded in
0.12 % and 0.94 %, respectively, of the total of the

" 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
indicator relevant to the sensory quality of drinking water.
Non-compliance with LV usually does not pose an acute
health risk.

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

29



Souhrnna zprava za rok 2009
Summary Report, 2009

vodovody v obdobi let 2004-2009 je zndzornén
na obr. 3.1. Cetnost nedodrZeni limitnich hodnot
vzristd se zmensujici se velikosti oblasti (klesa-
jicim poctem zasobovanych obyvatel). Ve vétSich
oblastech je zjiStovano Cetnéjsi prekracovani li-
mitni hodnoty pro chloroform, v mensich oblastech
jsou Castéji prekracovany limitni hodnoty pro du-
si¢nany a viechny ostatni ukazatele. Cetnost pie-
kroceni pro mikrobiologické ukazatele je znazor-
néna na obr. 3.2 a pro zdravotné vyznamné che-
mické ukazatele na obr. 3.3. Na zdkladé tdaji
ziskanych z celostatniho monitoringu jakosti vod
v letech 2004 az 2009 lze konstatovat, Ze nedo-
chazi k vyraznym zméndm v jakosti pitné vody
z vefejnych vodovodi.

Celkem 72 % obyvatel (6,8 miliénu) bylo v roce
2009 zasobovano pitnou vodou z distribu¢nich siti,
v nichZ nebylo nalezeno Zadné prekroceni limitu
ani u jednoho ze zdravotné zavaznych ukazateld.
Naproti tomu ve 169 prevazné nejmensich vodo-
vodech, z4sobujicich dohromady 35 196 obyvatel
(0,37 %), bylo nejméné u jednoho zdravotné vy-
znamného ukazatele nalezeno piekroceni limitni
hodnoty ve vSech provedenych stanovenich. Z toho
82 vodovodu zasobujicich 21,5 tisic obyvatel ma
pro dany ukazatel schvilenou do¢asnou vyjimku.

Z hlediska zdravotniho rizika jsou nejproblema-
ti¢téj$imi kontaminanty pitné vody dusi¢nany a
chloroform. Prekro¢eni limitni hodnoty dusi¢nani
(50 mg/l) bylo zjisténo ve 3,2 % ptipadl (951).
Ve 179 oblastech zéasobujicich celkem 55 086
obyvatel stfedni ro¢ni koncentrace dosahla ¢i pre-
vySila limitni hodnotu pro obsah dusi¢nani (roz-
mezi 50-124 mg/l). Platnou vyjimku z nich ma
115 oblasti (Ilimit 60-100 mg/l), pouze jedna patii
do vétsich oblasti (zasobujicich nad 5 000 oby-
vatel). Obsah chloroformu nad limitni hodno-
tou (30 pg/l) byl zjistén v 1,1 % pripadld (62).
Ve 25 oblastech zasobujicich celkem 257 072
obyvatel dosdhla ¢i prevysila stfedni ro¢ni kon-
centrace chloroformu limitni hodnotu; z téchto
oblasti jsou Ctyfi vétsi oblasti.

Soucasna doba ptinasi stale vice poznatkl o zdra-
votnim vyznamu optimdlniho obsahu vapniku
a horciku v pitné vod€. Z monitoringu vyplyva,
Ze jen 23 % obyvatel je zadsobovéno pitnou vodou
s doporucenou optimdlni koncentraci vapniku
(40-80 mg/l), pouhych 5 % obyvatel pak hot¢iku

corresponding analyses. 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 2004-2009 is shown in Fig. 3.1.
The rate 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,
non-compliance with the limits for nitrates and all
the other indicators is more frequently seen. Non-
compliance with the microbiological indicators is
represented in Fig. 3.2 and non-compliance with
the limits for chemical indicators with significance
for health in Fig. 3.3. The nationwide monitoring
data on drinking water quality from 2004 to 2009
showed no marked changes in the quality of
drinking water from the public supply system.

In 2009, 72 % (6.8 million) of the population were
supplied with water from the distribution systems in
which no exceedance of any limit was recorded for
any indicator with significance for health. On the
other hand, at least one of the maximum limit values
for any indicator with significance for health was
exceeded in all analyzed samples in 169 mostly
smallest supply systems serving altogether 35,196
(0.37 %) population. Of these, 82 supply systems
serving 21.5 thousand 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 % (951) of the analyzed samples. In 179 supply
zones serving a total of 55,086 population, the
annual mean concentration of nitrates was equal
to or exceeded the limit value (with a range of
50-124 mg/L). As many as 115 of these supply
zones have an exemption granted for the content of
nitrates (limit 60-100 mg/L) and only one of them
is larger (i.e. serving more than 5,000 popula-
tion). The limit value for chloroform (30 ug/L) was
exceeded in 1.1 % (62) of the analyzed samples.
In 25 supply zones (four of which were larger ones)
serving a total of 257,072 population, the annual
mean concentration of chloroform was equal to
or exceeded the limit value.

Currently, an increasing amount of information
is available on health significance of the optimum
concentrations of calcium and magnesium in
drinking water. Based on the monitoring data,
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(20-30 mg/1) (obr. 3.4). Vodou s optimalni tvrdosti
(2-3,5 mmol/l) je zasobovano 29 % obyvatel.

Ozareni z pitné vody je plisobeno prevazné pfi-
tomnosti radonu, prispévek ostatnich radionuklidi
(izotopy radia, uranu) k ozéfeni z pitné vody je
velmi nizky. Celkové zplsobi obsah radionuklida
pritomnych v pitné vodé efektivni davku v pri-
méru asi 0,05 mSv/rok. Pfijmem pitné vody je tedy
¢erpano piiblizné 5 % obecného limitu (1 mSv/rok)
daného vyhlaskou Stitniho urfadu pro jadernou
bezpecnost ¢. 307/2002 Sb. o radiacni ochrané.
Primérné ozareni v dasledku pritomnosti radonu
v pitné vodé je asi stokrat nizsi nez z radonu
pronikajiciho do budov pifimo ze zemé. Vzhle-
dem k tomu, Ze v elektronické evidenci SUJB
byly v pribéhu roku 2009 provadény podstatné
zmény spocivajici v pfechodu na jiny systém
elektronické evidence dat, nebyla uplnd data za
rok 2009 k dispozici. Hodnoceni obsahu pfi-
rodnich radionuklidi v pitné vodé za rok 2009
bude uvedeno spolu s hodnocenim za rok 2010.
S ohledem na setrvaly stav v radiologické kva-
lit¢ pitné vody v poslednich letech se vSak ne-
pfedpoklada, ze v roce 2009 doslo k vyznam-
nym zmeénam.

Schvalené vyjimky

Pro 300 zasobovanych oblasti platila v roce 2009
vyjimka schvélena organem ochrany vefejného
zdravi. Mirnéjsi hygienicky limit, neZ stanovi
vyhlaska ¢. 252/2004 Sb., byl nejcastéji urcen
pro dusi¢nany (159 oblasti zasobujici celkem
63 877 obyvatel). Povolend limitni hodnota se
pohybovala v rozmezi od 60 do 100 mg/l.
7 dalSich zdravotné¢ vyznamnych ukazateld byla
vyjimka udé€lena napiiklad pro arzen (6 oblasti,
6 695 obyvatel, limit 17-30 pg/l) nebo pro jiz
nepouzivany, ale v prostedi stile pfitomny her-
bicid atrazin (11 oblasti, 45 287 obyvatel) a
desethylatrazin (18 oblasti, 3 177 obyvatel). Cel-
kem byla ve 243 oblastech udélena vyjimka pro
jeden ukazatel jakosti pitné vody, ve 34 oblastech
pro dva ukazatele, v 16 oblastech pro tfi uka-
zatele a v 7 oblastech pro Ctyfi ukazatele jakosti
pitné vody. Podle udajii v databazi Informacniho
systému platil ve 33 zdsobovanych oblastech
(8 501 obyvatel) alesponi po ¢ast roku 2009 uplny
¢i omezeny zdkaz uzivani vody z vodovodu jako
vody pitné.

only 23 % of the population are being supplied
with water containing the recommended optimum
concentration of calcium (40-80 mg/L) and 5 % of
the population with water containing the optimum
amount of magnesium (20-30 mg/L) (Fig. 3.4).
Water with optimum hardness (2—-3.5 mmol/L)
is available to 29 % of the population.

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 intake of radon from drinking water results
in an estimated effective dose of 0.05 mSv/year
on average, i.e. about 5 % of the general limit
of 1 mSv/year laid down by the State Office for
Nuclear Safety in Regulation 307/2002 on radia-
tion protection. 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. As the
State Office for Nuclear Safety was switching to
another system for electronic data management
during 2009 and not all data from 2009 were
available for analysis, the data on the content of
natural radionuclides in drinking water will be pro-
vided the next year for both 2009 and 2010. How-
ever, given the stability of the radiological quality
of drinking water in the last years, no significant
changes are expected to have happened in 2009.

Granted exemptions

In 2009, 300 supply zones had exemptions granted
by the public health protection authority. Less
stringent public health limits than those set in
Regulation 252/2004 applied most often to nitrates
(159 supply zones serving a total of 63,877 popu-
lation). The tolerated limit values ranged from
60 to 100 mg/L. Other indicators significant for
health with the granted exemptions were e.g. arsenic
(6 supply zones, 6,695 population, tolerated limit
range 17-30 ug/l), or herbicides such as atrazine
which is not used any longer but is still present in
the environment (11 supply zones, 45,287 popula-
tion) or desethylatrazine (18 supply zones, 3,177
population). The exemptions applied to one drinking
water quality indicator in 243 supply zones, to
two indicators in 34 zones, to three indicators in
16 zones and to four indicators in 7 zones. Based
on the Information System data, the supplied
water was either prohibited or restricted for use
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3.2 Expozice kontaminantiim z pitné vody

V expozici kontaminantim jednoznac¢né domi-
nuji dusi¢nany; pitim pitné vody z vefejnych
vodovodil je primérné” Cerpdno kolem 5,5 %
celkového denniho pfijatelného pfrijmu4 dusic-
nant (pfi denni spotfebé 1 litru). U chloroformu
byl zjistén primérny pfijem z pitné vody predsta-
vujici necelé 1 % denniho tolerovatelného piijmu,
mirné nad 1 % ve vétSich zasobovanych oblastech.
Koncentrace ostatnich hodnocenych kontaminantt
v pitné vodé Casto nepresahuji mez stanovitel-
nosti pouZzité analytické metody a proto expozici
témto latkdm nelze kvantifikovat. S jistotou lze
vSak fici, Ze primérna expozice je mensi neZ 1 %
prislusného expozi¢niho limitu. Akutni poSkozeni
zdravi obyvatelstva sledovanymi kontaminanty
zji$téno nebylo.

Na obr. 3.5 je ilustrovan vyvoj podilu pitné vody
na celkovém pfijatelném/tolerovatelném piijmu
obyvatelstva dusi¢naniim a chloroformu v obdobi
let 2007-2009. Z obrazku je ziejmé, Ze expo-
zice dusi¢nanim z pitné vody v uvedeném obdobi
mirné klesala z 6,2 % v roce 2004 na 5,7 %
v roce 2009. Expozice chloroformu se v uvedeném
obdobi pohybuje okolo 1 % expozi¢niho limitu.

Ackoliv priméry piijem dusi¢nanti pitnou vodou
predstavuje asi 6 % celkového denniho pfijatel-
ného piijmu dusi¢nantl, téméf jedna Ctvrtina oby-
vatel CR zéasobovanych z vefejného vodovodu
ma piijem dusi¢nanil vyssi neZ 10 %. Rozdé€leni
obyvatel podle velikosti expozice kontaminantim
z pitné vody v roce 2009 je uvedeno na obr. 3.6.

V roce 2009 byly pracovniky odboru komunalni
hygieny krajskych hygienickych stanic hlaSeny
2 ptipady Setfenych epidemii, a to ve Zlinském
kraji, z nichZ u jedné byla pitnd voda prokdzanym
vehikulem nédkazy a u druhé pravdépodobnym
vehikulem vedle prokazatelné kontaminované
stravy. V obou pripadech se jednalo o komercni

as drinking water at least for a part of 2009
in 33 supply zones serving 8,501 population.

3.2 Exposure to contaminants
from drinking water

As for the intake of contaminants from drinking
water, exposure to nitrates clearly predominates,
reaching about 5.5 % on avemg63 of the overall
tolerable daily intake® of nitrates (for a daily con-
sumption of 1 litre of tap water). The average daily
intake of chloroform from drinking water was
nearly 1 % of the tolerable daily intake, being
slightly more than 1 % in larger supply zones.
As the concentrations of the other contaminants
in drinking water often do not reach the detection
limits of the respective analytical methods used,
it is not possible to quantify exposure to these
substances. However, it can be said with certainty
that, on an average, it is lower than 1 % of the
respective exposure limit. Acute damage to health
from the monitored contaminants was not observed.

Fig. 3.5 shows the trend in the intake of nitrates
and chloroform from drinking water in relation
to the overall tolerable daily intake in 2007-2009.
It is evident that the intake of nitrates from drinking
water slightly decreased from 6.2 % in 2004 to
5.7 % in 2009. The intake of chloroform from
drinking water is close to 1 % of the exposure limit.

The mean intake of nitrates from drinking water
in the Czech Republic accounts for about 6 % of
the overall tolerable daily intake; nevertheless,
almost one quarter of the population of the Czech
Republic is supplied with drinking water that
accounts for more than 10 % of the tolerable daily
intake of nitrates. Distribution of the population
by magnitude of exposure to contaminants from
drinking water in 2009 is shown in Fig. 3.6.

In 2009, community public health professionals of
the regional public health agencies reported two

Velikost expozice kontaminantl v CR byla ziskana po-
moci stfedni koncentrace (medianu) koncentraci v za-
sobovanych oblastech ziskanych rozbory vzork(i vody
béhem roku. Primérna expozice za v§echny 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.

Celkovy pfijatelny/tolerovatelny pfijem kontaminantu je
takovy pfijem potravinami, vodou, prachem apod., ktery

podle souéasnych poznatkid nepredstavuje zdravotni
riziko ani kdyz trva po cely Zivot jedince.

3 The maghnitude of exposure to contaminants in the Czech
Republic was obtained as the median of concentrations
reported in the supply zones during the year. The mean
exposure for all supply zones was weighted by the
number of population. For the 90% quantile of con-
centrations, the exposure to nitrates was 7-8 % of
the tolerable daily intake.

The overall tolerable daily intake of a contaminant is its
total intake from food, drinking water, dust efc. that,
according to the latest knowledge, does not pose a health
risk, even if considered on a lifelong basis.
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studny u ubytovacich zafizenich. Z ostatnich krajt
nebyl Zadny dalsi ptipad hlaSen.

3.3 Karcinogenni riziko z pitné vody

Pro vypocet prfedpovédi teoretického zvySeni
pravdépodobnosti vzniku nadorovych onemoc-
néni v duasledku chronické expozice 12 orga-
nickym latkdm z pfijmu pitné vody byl pouZit
linearni bezprahovy model podle metody hodno-
ceni zdravotniho rizika. Z téchto litek ma nej-
vy$$i podil na velikosti rizika vzniku nadorového
onemocnéni bromdichlormethan, vinylchlorid,
dibromchlormethan, tetrachlorethan a trichlor-
ethen. Podle vypoctu teoretického zvySeni pravdé-
podobnosti vzniku nadorovych onemocnéni v di-
sledku chronické expozice karcinogennim latkam
muze konzumace pitné vody z vefejného vodo-
vodu teoreticky prispét k roénimu zvySeni pravdé-
podobnosti vzniku niddorovych onemocnéni pfi-
blizné dvéma piipady na 10 miliént obyvatel.

Vypocty 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, riiznid mira
vstiebani sledovanych latek v organismu apod.
To mohlo vést k nad- i podhodnoceni situace.
Inhalacni a dermélni expozice, které jsou u né-
kterych kontaminantl podobné vyznamné jako
konzumace, nebyly uvaZovany, protoZe chybi
specifické udaje o chovani ¢eské populace pii
vyuzivani vody v domacnosti.

3.4 Jakost vody ve verejnych a komeréné
vyuzivanych studnach

V ramci celostitniho monitoringu jsou sbirany
také udaje o jakosti pitné vody pochézejici z ve-
fejnych studni a individualnich zdroji vyuziva-
nych k podnikatelské cinnosti, pro jejiz vykon
musi byt pouZivadna pitna voda (komer¢ni studny).
V roce 2009 bylo odebrano 5 756 vzorkl z 357
vefejnych a 2 224 komercnich studni. Z celko-
vého poctu 130 873 hodnot ukazateld jakosti pitné
vody bylo zhruba v 5 % zaznamenano nedodr-
Zeni limitnich hodnot ukazateltl jakosti (6 114 pii-
padt). Limity pro obsah zdravotné vyznamnych
ukazatell jakosti vody (NMH) byly prekroceny
v 1,5 % pftislu§nych stanoveni (736 ptipadech).

outbreaks investigated in the Zlin region, with one
being confirmed as linked to the intake of drinking
water and the other being suspected as linked
to the intake of drinking water besides being
confirmed as caused by contaminated food. The
two outbreaks were associated with commercial
wells in accommodation facilities. No case was
reported from the other administrative regions.

3.3 Cancer risk from drinking water

To calculate the prediction of incremental cancer
risk from chronic exposure to 12 organic com-
pounds from drinking water intake, the linear
no-threshold model was used in accordance with
the health risk assessment method. The major con-
tributors to cancer risk are bromodichlormethane,
vinyl chloride, dibromochloromethane, tetrachloro-
ethane 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 exposure factors always
imply a certain level of uncertainty, e.g., as a result
of the limited spectrum of the 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 the ingestion of some contaminants
were not taken into account, as specific data is
missing on the use of water in Czech households.

3.4 Water quality in public and commercial
wells

The monitoring data on drinking water quality
from public and commercial wells has also
been entered in the Information System. In 2009,
5,756 samples were collected from 357 public
wells and 2,224 commercial ones. Of a total of
130,873 obtained results, about 5 % (6,114) did
not comply with the limit values for the drinking
water quality indicators. The limits (MLV) for
the indicators with significance for health were
exceeded in 1.5 % (736) of the analyzed samples.
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Obr. 3.1 Cetnost nedodrzeni limitnich hodnot podle velikosti zasobované oblasti,
2004-2009
Fig. 3.1 Exceedance of the DW quality limit values by size of the supply zone, 2004-2009
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Obr. 3.2 Cetnost nedodrzeni limitni hodnoty pro mikrobiologické a biologické
ukazatele, 2009
Fig. 3.2 Exceedance of the limit values for microbiological and biological
indicators, 2009
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Obr. 3.3 Cetnost nedodrzeni nejvy$si mezni hodnoty pro ukazatele jakosti
pitné vody, 2009
Fig. 3.3 Exceedance of the maximum limit value for water quality indicators, 2009
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Obr. 3.4 Rozdéleni obyvatel podle obsahu hoic¢iku a vapniku v dodavané pitné vodé, 2009
Fig. 3.4 Distribution of the population by magnesium and calcium content in tap water, 2009
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Obr. 3.5 Podil pitné vody na celkové expozici dusiénantim a chloroformu, 2004-2009
Fig. 3.5 Population exposure to nitrates and chloroform from drinking water, 2004—2009
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Obr. 3.6 Rozdéleni obyvatel podle expozice chemickym latkam z pitné vody, 2009
Fig. 3.6 Distribution of the population by the level of exposure to chemicals
from drinking water, 2009
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4. ZDRAVOTNI DUSLEDKY
A RUSIVE UCINKY HLUKU

Subsystém III zahrnuje monitorovani hluku 24 ho-
dinovym méfenim v méficich mistech a periodicky
provadéné dotaznikové Setfeni. Méfeni hluku pro-
bihalo od roku 1994 do roku 2006 kazdoro¢né
v 19 méstech CR. V kazdém mésté byly vybrany
dvé€ lokality s rozdilnou intenzitou hluku. V roce
2009 bylo méfeni realizovano ve 12 méstech cel-
kem ve 24 lokalitich, vZdy v jednom méficim
misté. Na zakladé provedené dokumentace meé-
ficich mist a dotaznikovych lokalit bylo zjiSténo,
Ze vétSina monitorovanych dotaznikovych lokalit
neni z hlediska hluku homogenni. Proto bylo za-
hijeno zpracovani akustickych studii, které umozni
presné stanoveni expozice hluku respondentii do-
taznikovych Setfeni. V roce 2009 byly akustické
studie zhotoveny ve dvou lokalitach.

4.1 Méreni hluku

Meéfteni hluku je zajiStovano Zdravotnimi ustavy
a probihéd podle jednotného manuélu. V roce 2009
probéhlo 24-hodinové méfeni hluku dvakrét v kaz-
dém z méficich mist v obdobi duben aZ Cerven
a zAari az fijen. Méfeni probihala za standardnich
podminek danych v Metodickém navodu pro mé-
feni a hodnoceni hluku v mimopracovnim pro-
stfedi. S¢itani Cetnosti a intenzity dopravy a sle-
dovani klimatickych podminek se provadélo po
celou dobu vSech méfeni. Vystupem byly hlukové
ukazatele dané vyhlaskou 523/2006 Sb. o hlu-
lokalit byly ve vSech ukazatelich lokality Plzeii -
Klatovska a Praha 3 - Konévova, nejtissi byla
lokalita Jablonec nad Nisou - MSenska. Nejinten-
zivnéjsi doprava byla v ulicich Baarova v Hradci
Kréalové a 17. listopadu v Ostravé. PrestoZze hlav-
nim zdrojem hluku ve vétSiné lokalit je silni¢ni
doprava, pocet vozidel neodpovidd naméfené hla-
diné akustického tlaku, nebot velky vliv ma téz
vzdalenost budov od komunikace a jejich uspota-
dani (souvisla nebo nesouvisla fada) a u tichych
lokalit té€Z hluk doléhajici z okolnich komunikaci.

Hodnoceni vyvoje hladin akustického tlaku na-
vazuje na predchozi analyzu, kde byly metodou
linearniho regresniho modelu zjistény dlouhodobé
trendy vyvoje hluku v jednotlivych lokalitach

4. NOISE DISTURBANCE
AND HEALTH

Subsystem Il comprises 24-hour noise measure-
ment at a specific sites and periodic questionnaire
surveys. Noise measurements have been carried
out from 1994 to 2006 on an annual basis in
19 cities in the Czech Republic. In each city,
two localities with differing noise intensities were
selected. In 2009, measurements were taken in
12 cities and total of 24 localities, on one measure-
ment site in each case. Data from measurement
sites and questionnaire localities revealed that
the majority of monitored localities have varying
noise levels. This led to the inception of acoustic
studies to enable accurate determination of noise
exposure to questionnaire respondents. In 2009,
acoustic studies were completed in two localities.

4.1 Noise measurement

Noise measurement was arranged by public health
institutes on the basis of a unified manual. In 2009,
24-hour noise measurements were carried out
twice at each measurement site: from April to
June and September to October. Measurements
were taken under standard conditions as specified
by Methodical Instructions for Evaluation of Noise
in a Non-Occupational Environment. Climactic
conditions and the frequency and intensity of
traffic were monitored throughout. Outputs repre-
sented noise indicators set by 523/2006 Coll. on
noise mapping. The noisiest of the monitored
localities, for all markers, were in Plzen (Kla-
tovskd St.) and Prague 3 district (Konévova St.).
Conversely, the quietest location was Jablonec
nad Nisou (MSenskd). The most intensive traffic
was detected in Baarova St., Hradec Krdlové,
and 17™ listopadu St., Ostrava. Despite the fact
that the major noise sources in most localities
are traffic, the number of vehicles does not
correspond to the volume of acoustic pressure
which is influenced by the distance of buildings
from traffic routes and their configuration (single
or staggered); in quiet localities the noise from
adjacent traffic routes also plays a role.

Evaluation of acoustic pressure levels is associated
with prior analysis which entailed linear regres-
sion models of long-term noise development trends
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v letech 1994-2006 (publikovidno ve zpravé za
rok 2008). Vysledky méfeni v roce 2009 byly
srovndny s trendy ocekdvanymi podle tohoto
modelu. Pivodné zjistény rtst hladin akustic-
kého tlaku zlstal zachovan ve dvou lokalitich,
pokles ve tiech lokalitich. V dalSich Sesti lokali-
tdch zUstava stabilni stav, kdy dochazi pouze
k ndhodnému kolisani hladin akustického tlaku.
Zména dosavadniho trendu vyvoje byla zjisSténa
ve tiech lokalitach: ve dvou se zastavil diive pro-
kazany rist, v jedné se zménila dosud stabilni
situace ve smyslu poklesu (tab. 4.1.1).

throughout 1994-2006 (published in 2008).
Results from 2009 were compared to trends
anticipated by this model. The previously detected
increase in acoustic pressure remained in two
localities, with a decline of the same in three of
the monitored areas. No change was detected
in a further six localities, aside from incidental
Sfluctuation of acoustic pressure. Changes in
ongoing trends were detected in three localities:
in two cases the previously recorded increase
had stopped and in one case a decline was
detected (Tab. 4.1.1).

Tab. 4.1.1 Vyvoj hlukového ukazatele pro den-vecer-noc (Lgyy,) v letech 1994-2009
Tab. 4.1.1 Trend of the noise descriptor for day-evening-night (Lg,,) in 1994-2009

Lokalita / Locality

1994-2006 2009

Havligkav Brod, Zizkov

stabilni — nahodné kolisani hodnot
stable — random fluctuation in values

trend potvrzen / trend confirmed

Hradec Kralové, Labska kotlina

stabilni — nahodné kolisani hodnot
stable — random fluctuation in values

trend nepotvrzen — nizsi hodnoty
trend not confirmed — lower values

Jablonec n. N., MSenska pokles / decrease

trend potvrzen / trend confirmed

Kladno, Vodarenska rdst / increase

trend nepotvrzen — nizsi hodnoty
trend not confirmed — lower values

Kladno, V. Nezvala rast / increase

trend potvrzen / trend confirmed

Olomouc, Foesterova rdst / increase

trend nepotvrzen — nizsi hodnoty
trend not confirmed — lower values

Ostrava, 17. listopadu

stabilni — nahodné kolisani hodnot
stable — random fluctuation in values

trend potvrzen / trend confirmed

Plzen, Klatovska pokles / decrease

trend potvrzen / trend confirmed

Plzen, Skrétova

stabilni — nahodné kolisani hodnot
stable — random fluctuation in values

trend potvrzen / trend confirmed

Praha, Pod Lipami

stabilni — nahodné kolisani hodnot
stable — random fluctuation in values

trend potvrzen / trend confirmed

Usti n. L., Kosmonautt rast / increase

trend potvrzen / trend confirmed

Usti n. O., Jilemnického

stabilni — ndhodné kolisani hodnot
stable — random fluctuation in values

trend potvrzen / trend confirmed

Usti n. O., Popradska

stabilni — nahodné kolisani hodnot
stable — random fluctuation in values

trend potvrzen / trend confirmed

Znojmo, Rooseveltova pokles / decrease

trend potvrzen / trend confirmed

4.2 Stanoveni expozice hluku respondentt
dotaznikového Setreni

Pii hodnoceni expozice hluku ze Zivotniho prostiedi
respondentii posledniho dotaznikového Setfeni
(2007) v monitorovanych lokalitich bylo tfeba
oveérit, zda 1 na relativné malém uzemi lokalit
existuje prostorovd proménlivost hladin hluku
nebo zda jsou lokality z tohoto hlediska homo-
genni. K tomu slouZila srovndvaci méfeni, kterd
byla provadéna v roce 2008 synchronné na stan-
dardnim méficim misté a déle na okrajich lokality,

4.2 Determination of questionnaire
respondents’ noise exposure

Noise exposure of questionnaire respondents of
the last survey in the monitored localities (2007)
raised the issue of whether or not the relatively
small monitored areas have variable noise levels.
Comparative measurements conducted in 2008
synchronously at the standard measurement sites,
locality borders and other control points revealed
that the majority of localities have varying noise
levels. Localities were assigned a so-called inner
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popiipad€ v dalSich kontrolnich bodech. Srovna-
vacim méfenim bylo zjiSténo, Ze vétSina moni-
torovanych lokalit neni z hlediska hluku homo-
genni. Uvniti lokalit byla stanovena tzv. vnitini
z6na, ve které jsou vysledky méfeni hluku ve stan-
dardnim méficim misté platné s toleranci + 2 dB.
Respondenti jsou exponovani hluku zjiSt€énému
v méficim misté v tom pripade, Ze bydli v této
vnitini z6n€ a maji okna do ulice, ve které probi-
halo méfeni. Pomoci metody srovnivacich méfeni
se tak podarilo upfesnit expozici hluku jen pro
¢ast respondentt v lokalit€. Proto bylo zahdjeno
zpracovani akustickych studii. Studie vypracoval
Zdravotni Ustav se sidlem v Pardubicich, Oddé-
leni faktord prostiedi, Usti nad Orlici, v roce 2009
pro lokality Hradec Kralové - Labska kotlina a
Usti nad Orlici - Jilemnického. Vystupem akus-
tické studie jsou hodnoty hlukovych ukazatelt
pro vSechny domy v lokalit€ a jejich grafické
znazornéni v podobé hlukové mapy (obr. 4.2).
Pro stanoveni expozice respondentli byl pouZit
ukazatel Lgy, a primérné hodnoty vysledkd mé-
feni hluku v jarnich a podzimnich mésicich. Expo-
zici hluku ze Zivotniho prostfedi v misté bydlisté
se podarilo urcit pro 99 % respondentd v loka-
lit¢ Hradec Kréalové - Labska kotlina a pro 80 %
respondentli v lokalit¢ Usti nad Orlici - Jilem-
nického. Akustickd studie tak vede k upfesnéni
expozice hluku u vétSiny respondenti ve sledo-
vané lokalité. Usp&Snost urceni expozice zavi-
sela na dplnosti vyplnéni dotazniku. Vysledky
stanoveni expozice pro respondenty dotazniko-
vych Setfeni pomoci metod srovnavacich méfeni
a akustické studie jsou uvedeny v tab. 4.2.1.

V lokalit¢ v Hradci Kralové byly rozdily v expo-
zici hluku mezi jednotlivymi respondenty zptiso-
bené predevsim riiznou vzdalenosti jednotlivych
domt od zdroje hluku. Maximalni rozdil v hladiné
hluku mezi respondenty Zijicimi u méficiho mista
a v dalSich mistech uvnitf lokality ¢inil 17 dB.
V lokalit¢ Usti nad Orlici byly rozdily v expo-
zici zplisobeny nejen riznou vzdalenosti jednotli-
vych domt od zdroje hluku, ale také rozdilnou
orientaci oken respondentti vzhledem ke zdroji
hluku. Maximalni rozdil v hladinach hluku ¢inil
23 dB. Tyto rozdily v expozici hluku zjisténé me-
todou modelového vypoctu jsou vysoké. Pro pres-
né&jsi hodnoceni zdravotnich disledkli expozice
hluku je tfeba pokracovat v hlukovém mapovani
1 pro ostatni monitorované lokality.

zone in which measurements in the standard
measurement site are considered valid at + 2 dB.
Respondents are exposed to noise detected in the
standard measurement site in the event that they
reside within the inner zone and have windows
facing the street where measurements were taken.
However, use of comparative measurements enabled
noised exposure identification for only part of the
respondents in the locality, necessitating inception
of acoustic studies. These were arranged in 2009
by the Pardubice Institute of Public Health (Dept.
of Environmental Factors), Usti nad Orlici, for
the Hradec Krdlové - Labskd Kotlina and Usti nad
Orlici - Jilemnického localities. The acoustic study
yielded noise indicator values for all houses within
the target locality and their graphic representation
(Fig. 4.2). Respondent exposure was defined by the
indicator Ly, and mean values of noise measure-
ments taken in summer and autumn. Noise expo-
sure in the place of domicile was successfully
determined for 99 % of respondents in Hradec
Krdlové - Labskd Kotlina and 80 % of respondents
in Usti nad Orlici - Jilemnického. The acoustic
study contributes to more precise definition of
noise exposure for the majority of respondents
in monitored localities. The success of exposure
determination depended on thorough completion
of questionnaires. Results of questionnaire respon-
dent exposure defined with aid of comparative
measurement method and acoustic study are pre-
sented in Tab. 4.2.1.

The differences in noise exposure values between
respondents in Hradec Krdlové locality were
caused primarily by varying distances of domi-
ciles from noise source. The maximum difference
detected between respondents within a given
locality was 17 dB. In the Usti nad Orlici loca-
lity the difference were caused not only by factors
of distance from noise source but also by posi-
tioning of windows vis-a-vis noise sources. The
maximum detected difference there was 23 dB.
These differences are high; for more accurate
evaluation noise-based health consequences it will
be necessary to continue noise mapping in other
monitored localities.
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Tab. 4.2.1 Stanovena expozice hluku (Lgy,) pro respondenty dotaznikového Setieni
v monitorovanych lokalitach

Tab. 4.2.1 Assessment of noise exposure (Lg,.,) of the questionnaire survey respondents
in the monitored localities

Podil respondentt
Lokalita Metoda Expozice ve vnitini zoné [dB] | z celkového poctu v lokalité [%]
Locality Method Exposure in inner zone [dB] Percentage of respondents
from the locality [%]
Jablonec n. N., MSenska 52 38
Olomouc, |.P. Pavlova 58 50
Praha, Pod Lipami Srovnavaci mefeni 59 31
" — Comparative
Jablonec n. N., B. Néemcové | maasurement 63 30
Znojmo, Rooseveltova 69 10
Olomouc, Foesterova 76 28
Podil respondentt
Lokalita Metoda Interval expozice [dB] z celkového poctu v lokalité [%]
Locality Method Exposure interval [dB] Percentage of respondents
from the locality [%]
45-50 29
50-55 28
Hradec Kralové, Akusticka studie 55-60 12
Labska kotlina Acoustic study 60—65 27
> 65 3
Celkem / Total 99
40-45 16
45-50 22
- L Akusticka studie 50-55 3
Usti n. O., Jilemnického Acoustic study 55-60 57
60—-65 10
Celkem / Total 80
40 SZU Praha, Ustiedi Systému monitorovani
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Obr. 4.1 Hodnoty hlukového ukazatele Lgen, vecer, noc V monitorovanych lokalitach, 2009
Fig. 4.1 Noise descriptor Lqay, evening, night levels in the monitored localities, 2009

Mésto (koédy podle tab. 1.1), nazev ulice
City (codes, see Tab. 1.1), street name

PM, Klatovska
P Koo — e
OV, 17. listopadu | ——
OC, Foesterova ﬁ—'
ZIN, ROOSEVE {0V 2l ||
CB, Lidicka J[ I I I I I I I 1
N
U0, Jilemnického m
HK, Baarova ﬁj
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HB, Zizkov — Jarni méfeni
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CB, L.B. Schniedera
HK, Labska kotlina

JN, MSenskd
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Hlukovy ukazatel L 4y [dB] / Noise descriptor L gen [dB]

Pozn.: Mezni hodnota Lgyn pro silniéni dopravu stanovena vyhlaskou 523/2006 Sb. o hlukovém mapovani je 70 dB.
Note: Lden limit value for road traffic noise set in the Regulation 523/2006 Coll. on noise mapping is 70 dB.

Obr. 4.2 Hladiny hluku Lgy, v okoli bydlisté respondentt podle akustické studie,
Hradec Kralové, lokalita Labska kotlina, 2009
Fig. 4.2 Noise levels Lqen at respondent’s residence by noise mapping,
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Measurement point
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<35dB
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Hlukovy model a zpracovani mapy: ZU se sidlem v Pardubicich, pracovisté Us}i nad Orlici.
Noise model and map developed by the Pardubice Institute of Public Health, Usti nad Orlici.
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5. ZDRAVOTNI DUSLEDKY
ZATEZE LIDSKEHO ORGANISMU
CIZORODYMI LATKAMI
Z POTRAVINOVYCH RETEZCU,
DIETARNI EXPOZICE

Subsystém se od monitorovaciho obdobi roku
2004/2005 sklada ze ctyr souvisejicich projekto-
vych ¢&asti. Je realizovan ve 12 méstech republiky
(viz tab. 1.1, obr. 1.1). Podet mist byl taxativné
vybran s ohledem na rovnomérné zastoupeni jed-
notlivych regionit v roce 1993 na pocatku pro-
gramu monitorovani. Prvni projektova cast se za-
byva monitorovanim vyskytu vybranych pato-
gennich bakterii ve vzorkovanych potravinach.
Kmeny bakterii izolované z potravin jsou podro-
bovéany predevsim kvalitativnimu studiu, které jde
nad rdmec béznych mikrobiologickych vySetfeni,
vCetné napt. zjiStovani antibiotické rezistence.
Druhé projektova cast se zabyvd monitorovanim
vyskytu toxinogennich mikromycetd (plisni) ve
vzorkovanych potravinach. Izolaty mikromycett
jsou rodové a druhové specifikovany a je studo-
vana jejich toxinogenita (zejména produkce myko-
toxinil aflatoxinil a ochratoxintl). Tteti ¢ast pro-
jektu je vénovana monitoringu vyskytu potravin
na bazi geneticky modifikovanych (GM) orga-
nismi na trhu v CR. Zafazeni této ¢asti bylo pod-
minéno predev§im pozadavky vefejnosti na in-
formace o situaci v CR a rovn&z informacnimi
pozadavky ze strany EU a dalSich mezinarodnich
organizaci, nikoli z hlediska ocekavani zdravot-
nich rizik. Ctvrta projektova ¢4st subsystému se
zabyva monitorovanim dietarni expozice populace
vybranym chemickym latkdm. Je casti nosnou,
dalsi projektové Casti vyuZivaji vzorkovaci systém
primarné navrZeny pro hodnoceni expozice che-
mickym latkam.

5.1 Bakteriologicka analyza potravin

Ve studii zaméfené na bakteriologickou analyzu
potravin byl sledovan vyskyt vybranych pato-
gennich agens v potravinach z trzni sité. Vybér
vySetfovanych komodit byl proveden podle spo-
ttebniho koSe a byl zaméren, stejné jako v mi-
nulych letech, na ty skupiny potravin, které se
u nas nebo v zahrani¢i podilely na vzniku alimen-
tarnich onemocnéni.

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

Since the monitoring period 2004/2005, Sub-
system IV has comprised four parts. The subsystem
is performed in 12 locations nationwide (Tab. 1.1,
Fig. 1.1). The number of sites was chosen to pro-
vide equal representation of individual regions
at the start of the monitoring programme in 1993.
The first part deals with monitoring the incidence
of selected pathogenic bacteria in food samples.
Bacterial strains isolated from foodstuffs are
subjected to further qualitative study, including
determination of bacterial resistance. The second
part includes monitoring the incidence of toxino-
genic micromycetes in food samples. Isolates are
identified by strain and species and their toxino-
genic properties are studied (particularly in terms
of aflatoxin and ochratoxin production). In the
third project part monitoring the prevalence of
genetically modified (GM) foods on the Czech
market has been performed. This section was
included mainly in response to public demand and
requests for data by the EU and other international
organizations, and not because any health risks
were expected. The last part of the subsystem deals
with monitoring population dietary exposure to
selected chemical substances. It is the structural
part of the whole project; other cited component
parts use the sample system primarily designed
for chemical exposure assessment.

5.1 Bacteriological analysis of foods

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 participated in the occurrence of alimentary
diseases both in the Czech Republic and abroad.

Attention was focused on determination of four
etiological agents causing significant alimentary
diseases: Salmonella spp., Campylobacter spp.,
Listeria monocytogenes and S. aureus. Except
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Pozornost byla zaméfena na prikaz Ctyf etiolo-
gickych agens — pltvodct vyznamnych alimen-
tarnich onemocnéni: Salmonella spp., Campylo-
bacter spp., Listeria monocytogenes a S. aureus.
Kromé salmonel a L. monocytogenes, jsou ostatni
agens sledovana v ramci bézné kontroly zdravotni
nezavadnosti potravin pouze vyjimecné. Infor-
mace o frekvenci jejich vyskytu v jednotlivych
komoditich a detailni fenotypova a genotypova
charakteristika neni k dispozici. U vySetfovanych
vzorkd potravin byl provadén prikaz, u potravin
k pifimé spotiebé bylo provadéno i stanoveni poctu.
Mikrobiologicka analyza byla provadéna referenc-
nimi kultiva¢nimi metodami (normy fady EN ISO).

Na pritomnost salmonel bylo vySetfeno 528 vzorkd
riznych potravin zahrnujicich komodity urcené
k dalsimu kulindrnimu zpracovani i k pfimé spo-
trebé. Celkem bylo zjisténo 12 (2,3 %) vzorka
s pozitivnim nilezem salmonel, 10 bylo ziskano
z driibeZiho masa a drobt, 1 z rybiho masa a 1 ze
stéru povrchu vejce. U 4 izolatd byl zjistén sérotyp
S. Enteritidis, fagové typy PT8 (2 izolaty ze slepi-
¢iho masa, 1 izolat ze stéru vejce) a PT6c (1 izolat
z rybiho filé). S vyjimkou jednoho kmene S. Ente-
ritidis PT8 pochazejiciho ze stéru vejce, ktery vy-
kazoval rezistenci k sulfonamidim, byly citlivé
ke vSem 17 testovanym antimikrobidlnim latkam.
U dvou vzorkt z kufeciho a slepi¢iho masa byly
zjistény kmeny sérotypu S. 6,7:-:1,5 (defektni
S. Infantis) rezistentni k streptomycinu, sulfonami-
dim, tetracyklinu a kyseliné nalidixové. Ve vzor-
cich driibeziho masa byly déle prokazany sérotypy
S. Agona, S. Braenderup, S. Indiana, S. Kentucky,
S. Newport a S. Virchow. Kmen S. Kentucky, po-
chazejici ze slepicitho masa, byl stejné jako kmeny
S. Agona a S. Indiana, izolované z masa kuteciho,
citlivé ke vSem testovanym antimikrobidlnim lat-
kam. S. Braenderup izolovana z kufeciho masa vy-
kazovala rezistenci k streptomycinu, sulfonami-
ddm, tetracyklinu a kyseliné nalidixové. Rovnéz
u izolatd z kritiho masa byla zjiSténa rezistence
ke tfem a vice antibiotikim. U kmene S. Newport
byla zji$téna rezistence k ampicilinu, amoxycilinu
a tetracyklinu a kmen S. Virchow vykazoval s vy-
jimkou tetracyklinu navic rezistenci k strepto-
mycinu a kyseliné nalidixové.

Pfitomnost termotolerantnich kampylobaktera
byla sledovana u syrového masa, Cerstvé a mrazené
zeleniny a Cerstvého ovoce. Celkem bylo vySetifeno

for salmonella and L. monocytogenes these agents
are monitored only exceptionally during routine
inspection of food health safety and therefore
there is no information available about their inci-
dence in the respective commodities and detailed
characteristics in the Czech Republic are missing.
Detection was performed in examined food samples;
in foods intended for direct consumption micro-
organism counts were also conducted. Microbio-
logical analysis was performed in line with inter-
national EN ISO norms.

A total of 528 samples of different food kinds were
tested for the presence of salmonella, comprising
both commodities intended for further culinary
processing and those for direct consumption.
A total of 12 samples were identified (2.3 %)
as positive for salmonella: ten of chicken and
poultry offal, and one of fish meat and of scum
from the egg surface. Four isolates were identified
as S. Enteritidis, phage types PTS (2 hen-meat
isolates, 1 egg surface scum isolate) and PT6c
(1 fish meat isolate). With the exception of one
strain S. Enteritidis PTS8 from egg surface scum
which was resistant to sulphonamides, they were
susceptible to all 17 tested antimicrobials. In two
samples of chicken and hen meat the serotype
S. 6.7:-:1.5 (defect S. Infantis) resistant to strepto-
mycin, sulphonamides, tetracycline and nalidixic
acid was identified. In chicken meat samples
the serotypes S. Agona, S. Braenderup, S. Indiana,
S. Kentucky, S. Newport and S. Virchow were detected.
The strain S. Kentucky from hen meat was susceptible
to all tested antimicrobials as well as the strains
S. Agona and S. Indiana isolated from chicken
meat. S. Braenderup isolated from chicken meat
was resistant to streptomycin, sulphonamides,
tetracycline and nalidixic acid. Also in isolates
from turkey meat the resistance to three and more
antimicrobials was found. In the strain S. Newport
the resistance to ampicillin, amoxycillin and tetra-
cycline was found; in the strain S. Virchow except
of tetracycline furthermore to streptomycin and
nalidixic acid.

Determination of thermotolerant campylobacters
was conducted in raw meat, fresh and frozen vege-
table and fresh fruit. A total of 204 foods samples
were tested, of which 30 (14.7 %) were positive.
These were: 17 samples of poultry, 10 samples of
poultry offal, 2 samples of pork liver and 1 sample
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204 vzorka potravin, u 30 (14,7 %) vzorkd byl pro-
kézan pozitivni nalez. Jednalo se o 17 vzorkl dri-
beziho masa, 10 vzorka dribezich drobd, 2 vzorky
veprovych jater a jeden vzorek kréli¢tho masa.
Na zakladé druhové identifikace byl nejcastéji
detekovanym zastupcem termotolerantnich kam-
pylobakterti uréen druh C. coli (7,8 %), déle
C. jejuni (5,9 %) a smésnd kultura C. jejuni a C. coli
(1,0 %). Ve vzorcich zeleniny a ovoce nebyla pii-
tomnost baktérii rodu Campylobacter potvrzena.

Na pfitomnost baktérii Listeria monocytogenes
bylo vysetfeno 564 vzorkl potravin. Celkem bylo
ziskdno 30 (5,3 %) izolatd L. monocytogenes.
Ve vzorcich potravin uréenych k pfimé spotiebé
byla L. monocytogenes nejCastéji detekovana
v rybich (12,5 %) a masnych (4,4 %) vyrobcich.
Ve skupiné mlécnych vyrobka byla L. mono-
cytogenes zjisténa pouze v jednom vzorku tvrdého
syra typu Eidam. VSechny vzorky zrajicich syrt
(24 vzorkt) byly na pritomnost této baktérie
negativni. U téchto potravin bylo provedeno také
kvantitativni vySetfeni a v Zadném ze vzorkl nebyl
prekrocen povoleny limit 1,0.10° KTJ/g potraviny.
Sérotypizaci ziskanych izolatd L. monocytogenes
byl nejcastéji prokazan sérotyp 1/2a (16/53,3 %)
a 1/2b (6/20,0 %). Rovnéz byly detekovany séro-
typy 1/2c (4/13,3 %), 4b (3/10,0 %) a 4:- (1/3,3 %).

Pritomnost baktérii Staphylococcus aureus byla sle-
dovéana u 588 vzorkl potravin. Celkem u 94 vzorka
(16,0 %) byla pfitomnost S. aureus potvrzena.
Kvantitativni vySetieni bylo provadéno u potravin
urcenych k piimé spotiebé. U vSech vySetfovanych
potravin byly pocty koagulazopozitivnich stafylo-
koki < 5.10" KTJ/g. Pouze v jednom vzorku hous-
kového knedliku byl zjiStén pocet 8,7.10° KTl/g.
U 54 (57,4 %) izolath S. aureus byla prokdzéna
pritomnost genti kodujicich stafylokokové entero-
toxiny. NejCastéji byla u S. aureus zjisténa pii-
tomnost kombinace genli seg a sei (22 izolati).
Rovnéz byly detekovany izolaty nesouci kombi-
naci tfi a vice gent koédujicich stafylokokové
enterotoxiny, a to seb, seg, sei (2 izolaty), sec, seg,
sei (1 izolat), sed, seg, sei, sej (4 izoléty) a sea, seb,
sec, see (1 izolat).

5.2 Mykologicka analyza potravin

Rok 2009 byl druhym rokem dvoulet¢ého moni-
torovaciho obdobi (2008-2009). Specializované
mykologické vysetfeni bylo i nadile zaméfeno

of rabbit meat. Based on type identification the
most frequent agents were: C. coli (7.8 %), C. jejuni
(5.9 %), and mixed culture C. jejuni and C. coli
(1.0 %). In vegetable and fruit samples the presence
of Campylobacter was not confirmed.

A total of 564 food samples were examined for
presence of Listeria monocytogenes, yielding 30
(5.3 %) isolates. The presence of L. monocytogenes
in food intended for direct consumption was
confirmed most often in fish (12.5 %) and meat
(4.4 %) products. In the group of dairy products
L. monocytogenes was identified in only one sample
of hard cheese (Eidam type). All 24 samples of
mature cheeses were negative. These foods were
subjected to quantitative examination; none of
the tested samples exceeded the acceptable limit
of 1.0.1 0> CF U/g. The most frequent serotypes of
isolated L. monocytogenes were serotypes 1/2a
(16/53.3 %) and 1/2b (6/20.0 %). The serotypes 1/2c
(4/13.3 %), 4b (3/10.0 %) and 4:- (1/3.3 %) were
also detected.

The presence of Staphylococcus aureus was moni-
tored in a total of 588 food samples, and confirmed
in 94 (16.0 %). Quantitative examination was
performed in food intended for direct consump-
tion. All samples complied with the stated criteria
(coagulasopositive staphylococcus < 5.1 o' cF U/g).
In only one sample of dumplings the detected
number was 8.7.10° CFU/g. In 54 cases (57.4 %)
of S. aureus isolates the presence of genes for
coding staphylococcus enterotoxins was confirmed.
The most frequent were the genetic combinations
seg and sei (22 isolates). Isolates carrying com-
binations of three and more genes for coding
staphylococcus enterotoxins were also detected:
seb, seg, sei (2 isolates), sec, seg, sei (I isolate),
sed, seg, sei, sej (4 isolates) and sea, seb, sec, see
(1 isolate).

5.2 Mycological analysis of foods

2009 was the second year of the two-year moni-
toring period (2008-2009). Specialized myco-
logical examination was focused henceforth on
the description and risk characterization of the
incidence of toxinogenic fibrous microscopic fungi
in food, namely in more detailed exploration of
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na popis a charakterizaci nebezpeci vyskytu toxi-
nogennich vldknitych mikroskopickych hub v po-
travinach, predev§im na detailnéj$i mykologické
sledovéani toxinogennich vlaknitych mikroskopic-
kych hub Aspergillus sekce Nigri, producentl
ochratoxinu A. Ve ¢tyfech odbérovych terminech
bylo odebrano 16 druhti komodit na 12 odbérovych
mistech v CR, coZ piedstavuje celkem 192 vzorki
potravin. Byla ziskana frekvencni data o kvalitativ-
nim a kvantitativnim vyskytu toxinogennich vlakni-
tych mikroskopickych hub — producentd aflatoxind
a ochratoxinu A v potravinich v CR. U vybranych
potravin byl stanoven celkovy pocet vlaknitych
mikroskopickych hub (KTJ/g potraviny) a charak-
terizovan jejich mykologicky profil. Vyskyt sle-
dovanych druht toxinogennich vlaknitych mikro-
skopickych hub byl dale charakterizovan indexem
kontaminace (I), tzn. pomérem poctu potencidlné
toxinogennich vlaknitych mikroskopickych hub
(KTJ/g potraviny) k celkovému poctu vlaknitych
mikroskopickych hub (KTJ/g potraviny).

Byla prokazana pfitomnost potencidlné toxinogen-
nich vlaknitych mikroskopickych hub Aspergillus
Sflavus, producentt aflatoxini, celkem v 17 vzor-
cich (tj. 16 %) uvedenych typl potravin: téstoviny,
ryze, mouka hladka, mouka hruba, mouka polo-
hrub4, kase obilna détska, vlocky ovesné, ¢aj Cerny
a Caj ovocny. Potencidlné toxinogenni vlaknité
mikroskopické houby Aspergillus sekce Nigri
(producenti ochratoxinu A) byly stanoveny celkem
ve 36 vzorcich (60 %) nasledujicich potravin:
rozinky, ¢aj Cerny, ¢aj ovocny, kaSe obilna détska
a vlocky ovesné. Vyskyt potencidlné toxinogen-
nich plisni Aspergillus sekce Nigri ve sledovanych
komoditach potravin v letech 2004—-2009 ukazuje
obr. 5.1. Na zdklad¢ vyskytu toxinogennich vlakni-
tych mikroskopickych hub Aspergillus sekce Nigri
bylo provedeno stanoveni ochratoxinu A v rozin-
kéch. Ochratoxin A byl zjiStén ve 4 vzorcich (33 %)
rozinek (aritmeticky pramér 10,7 pg/kg, maximalni
hodnota 114 pg/kg).

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

Osmym rokem pokracovalo sledovani vybranych
potravin odebranych v obchodni siti, zda nejsou
vyrobeny z geneticky modifikovanych organismu
(GMO). Podobné jako v predchozich letech byly
v roce 2009 odebrany ve &tyfech odbérovych

toxinogenic fibrous microscopic fungi Aspergillus
of the Nigri group, producers of ochratoxin A.
A total of 16 types of commodity were collected
on 4 occasions from 12 sites in the Czech Republic,
vielding 192 food samples. Frequency data on
qualitative and quantitative incidence of toxino-
genic fungi, producers of aflatoxins and ochra-
toxin A in foods were obtained. For selected
food, the total count of fibrous microscopic fungi
(CFU/g in food) was determined along with myco-
logical profiles. The incidence of fungi was further
characterized by a contamination index (Ig) — the
ratio of potentially toxinogenic fungi (CFU/g of
food) to the total count of fungi present (CFU/g
of food).

The presence of potentially toxinogenic fibrous
microscopic fungi Aspergillus flavus, producer of
aflatoxins, was detected in 17 samples (16 %)
of the food kinds as follows: pasta, rice, wheat
flour, infant cereal porridge, oat flakes, black tea

and fruit tea. Potentially toxinogenic fibrous micro-
scopic fungi Aspergillus group Nigri (producers
of ochratoxin A) were detected in 36 samples
(60 %) of the food kinds as follows: raisins, black
tea, fruit tea, infant cereal porridge and oat
flakes. The incidence of potentially toxinogenic
fungi Aspergillus group Nigri in the monitored
Jfood kinds in 2004-2009 is presented in Fig. 5.1.
Owing to occurence of toxinogenic fibrous micro-
scopic fungi of the Aspergillus group Nigri ochra-
toxin A was detected in raisins. Ochratoxin A was
found in 4 samples (33 %) of raisins (arithmetic
mean 10.7 ug/kg, maximum value 114 ug/kg).

5.3 Incidence of GM foods on the Czech
market

2009 was the eighth year of monitoring selected
foods from the market network, aimed at identi-
fying foods manufactured with use of genetically
modified organisms (GMO). Similarly to previous
years, the samples of four kinds of food — soya
beans, soya products, cornflour and rice — were
taken in 12 locations in the market network of the
Czech Republic and on four occasions in 2009.
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
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terminech na 12 mistech v CR v obchodni siti
vzorky 4 druhti potravin, a to s6jové boby, s6jové
vyrobky, kukuficnd mouka a ryze. Bylo analyzo-
vano po 48 vzorcich od kazdého druhu sledova-
nych potravin, celkem bylo odebrano 192 vzorki.
K detekci GMO a potravin na bazi GMO byla
vyuZita screeningova a identifika¢ni metoda poly-
merazové fetézové reakce (dale PCR).

Vysledky vySeteni vzorki jsou uvedeny v tab. 5.3.1.
Celkem byl kvalitativni PCR vyhodnocen jako
pozitivni 1 vzorek kukuficné mouky, 1 vzorek
s6jovych bobll a 1 vzorek sdjovych vyrobkil. Ve
vzorku kukufi¢né mouky byla prokdzana pfitom-
nost kukufice linie MON810. Ve vzorcich s6jo-
vych bobli a vyrobkl byla zjiSténa pfitomnost
RoundupReady s6ji. Tyto potraviny jsou v EU
povoleny k uvadéni na trh. Podil pozitivnich na-
lezii obsahu GMO ve vzorcich potravin v letech
2005 az 2009 je zobrazen na obr. 5.2. V pri-
béhu roku 2009 nebyly publikoviany Zadné nové
aktudlni védecké udaje, které by popisovaly zdra-
votni rizika z pouZiti potravin na bazi GMO.

of GMO comprised polymerase chain reaction
screening (PCR).

The results are presented in Tab. 5.3.1. In total,
PCR revealed 1 positive sample of cornflour,
1 positive sample of soya beans and 1 positive
sample of soya products. In the sample of corn-
flour the presence of MONSIO Corn was detected.
In the samples of soya beans and products the
presence of RoundupReady soya was found. These
foods have been approved for sale in the EU.
The percentage of GMO positive findings in food
samples in the period 2005-2009 is shown in
Fig. 5.2. In 2009, there were no new relevant
scientific findings regarding health risks asso-
ciated with consumption of foods with GMO.

Tab. 5.3.1 Vysledky vySetieni vzorku potravin na obsah GMO, 2009
Tab. 5.3.1 Results of GMO analysis of the food samples, 2009

Material Pocet vzorkl Pozitivni nalezy (%) Negativni nalezy (%)
Material Sample size Positive findings (%) Negative findings (%)
Sojové boby / Soya beans 48 1(2.1) 47 (97.9)
Sojoveé vyrobky / Soya products 48 1(2.1) 47 (97.9)
Ryze / Rice 48 0 (0.0) 48 (100)
Mouka kukufiéna / Cornflour 48 1(2.1) 47 (97.9)
Celkem / Total 192 3(1.6) 189 (98.4)

5.4 Dietarni expozice

Cilem dlouhodobého monitorovaciho programu
je bodovy odhad priimémé expozice populace CR
vybranym chemickym litkdm (vyznamné kontami-
nanty, nutrienty, mikronutrienty), ktery je srovna-
van za delsi obdobi jako trend chronické expozicni
davky. Ziskand data slouzi k charakterizaci zdra-
votnich rizik spojenych s vyZivovymi zvyklostmi
obyvatelstva CR, v piipad& potieby i k pravdé-
podobnostnimu hodnoceni chronickych expozic-
nich davek. Toto hodnoceni se provadi za delsi
casovy interval 4-6 let, po shromazdéni dosta-
te¢ného poctu vysledkt. Obsah chemickych latek
v potravindich muzZe predstavovat zdravotni riziko
nenadorovych nebo nadorovych onemocnéni. V pii-

5.4 Dietary exposure

The aim of this long-term monitoring programme is
point estimation of the mean population exposure
to selected chemicals (significant contaminants,
nutrients, micro-nutrients) in the Czech Republic;
this estimation has been followed up as a chronic
exposure trend over a longer period. The acquired
data currently assist the characterization of health
risks associated with the dietary habits of the
Czech population and the probability assessment
of chronic exposure doses where appropriate. This
assessment is carried out in 4-6 year intervals
in order to acquire sufficient numbers of results.
The chemical content in foods may represent risk
of oncological or other diseases. In the case of
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padé nutrientll a mikronutrientd jde rovnéz o odhad
zdravotniho rizika z neadekvatniho ptivodu.

Vzorky potravin jsou soustiedény na jedno misto
v republice, kde jsou standardné kulinarné upra-
veny a pak analyzovany na obsah vybranych
chemickych latek. Od roku 2004 je monitoring
dietarni expozice realizovan ve dvouletych inter-
valech. Systém vzorkovani potravin je dostate¢né
reprezentativni pro redlnou dietu populace v CR
(vybér druhli potravin reprezentuje pies 95 %
hmotnosti diety). Poctem vzorkd je reprezenta-
tivni pro celou republiku, nikoli pro srovnani re-
gionalnich rozdili; tento zpisob vzorkovani je
limitovan dostupnymi finan¢nimi prostiedky.

V monitorovacim obdobi let 2008/2009 byly pro
odhad expozi¢nich davek pouzity dvé hodnoty
ocekavané spotieby potravin: ,,skute¢nd hodnota
spotfeby zkoumanych individui* (ziskana z na-
rodni epidemiologické studie individudlni spotieby
potravin (SISP04), kterd poskytuje hodnoty pri-
mérného piivodu potravin na osobu v CR v obdobi
2003/2004) a hodnota odvozena z modelu doporu-
¢enych davek potravin (tzv. potravinova pyramida).

5.4.1 Vybér vzorkl pro analyzy

Sadu vzorkll dodavanych k chemické analyze
tvotilo 205 individudlnich druht potravin, které
byly svaZeny ze Ctyf regiond republiky (12 mist
v republice, region A = Plzeii-mésto, Ceské Bu-
d&jovice, Benesov, region B = Usti nad Labem,
Jablonec nad Nisou, Praha, region C = Hradec
Kralové, Sumperk, Ostrava, region D = Zd4r nad
Séazavou, Brno, Znojmo). Celkovy pocet odebra-
nych vzorkl potravin (nékteré druhy potravin jsou
odebirany opakované a ve vice znaCkéch) tak Cinil
3 696/republiku/2 roky. Z ekonomickych diivodi
byly vzorky potravin kombinovany do tzv. kom-
pozitnich vzorkll podle regiond. Vzorky zastupu-
jici kazdy region byly standardné kulindrn€ upra-
veny a pak michany do 143 druhii kompozitnich
vzorkil pro kazdy ze Ctyf regiond republiky, né-
které opakované, takZe celkovy pocet za region
¢inil 220 kompozitnich vzorkd. K analyze na
obsah chemickych latek bylo za sledované obdobi
a republiku dodano celkem 880 kompozitnich
vzorkil. Pro stanoveni nékterych chemickych latek
byly kompozitni vzorky z jednotlivych regioni
ddle michany tak, Ze republiku reprezentuje sada

nutrients and micronutrients the risk of insufficient
intake is likewise an issue.

The food samples were analysed in a single facility
in the Czech Republic following analysis for che-
mical content after standard culinary treatment.
Since 2004 monitoring has been realized in two-
vear intervals. The system of sampling is suffi-
ciently representative for the real population diet in
the Czech Republic (the choice of food kinds repre-
senting more than 95 % of weight of usual diet com-
position). In terms of sampling numbers the pro-
gramme is representative for the whole republic, not
for comparing of regional differences; the sampling
method is limited by available financial resources.

In the monitoring period 2008/2009 two values
of expected food consumption were used for expo-
sure doses assessment: ‘actual consumption value’
(acquired from the national epidemiological study
of individual food consumption (SISP0O4) which
provides values of mean food intake per capita in
the Czech Republic during 2003/2004) and a value
derived from the model of recommended foodstuff
doses (so-called food pyramid).

5.4.1 Selection of samples for analysis

The set of samples provided for chemical analysis
comprised 205 individual types of food, col-
lected from 4 regions (12 locations nationwide,
region A = Plzeii-city, Ceské Budéjovice, BeneSov —
region B = Usti nad Labem, Jablonec nad Nisou,
Prague — region C = Hradec Krdlové, Sumperk,
Ostrava — region D = Zd'dr nad Sdzavou, Brno,
Znojmo). The total amount of samples collected
(some types of food are collected repeatedly under
different trademarks) was 3,696 nationwide over
a period of two years. From economic reasons
the food samples were combined to so-called com-
posite samples according to the regions. Samples
representing each region were prepared for con-
sumption by standard methods and divided into
143 composite samples for each of the four regions,
some repeatedly, so that the total count per region
was 220 composite samples. For analysis of che-
mical content, a total of 880 nationwide samples
were provided over the monitored period. For
determination of certain chemical substances, com-
posite samples from individual regions were mixed
to provide a set of 143 mixed composite samples.
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143 smésnych kompozitnich vzorkl. Néktera spe-
cialni analyticka stanoveni (dusitany, dusi¢nany aj.)
pouZivaji odli§ny, racionalné podloZeny vybér ¢i
kombinaci vzorkd potravin.

Ve vzorcich potravin bylo kvantifikovano celkem
94 individualnich chemickych latek, Casto tvofi-
cich skupiny pribuznych latek s podobnym zdra-
votnim efektem. Zji§téné koncentrace chemickych
latek byly pouzity pro vypocet odhadu primér-
nych expozi¢nich davek pro populaci CR v letech
2008/2009. Pro dlouhodobé srovnani expozi¢nich
davek od roku 1994 byl pouZit model doporuce-
nych ddvek potravin pro CR, ktery je propocten
pro 5 typickych skupin populace (déti, muZzi, Zeny,
tehotné/kojici Zeny, starsi osoby). Model umoziiuje
standardizaci vysledka tak, aby bylo mozné dlouho-
dobé sledovani trendu zmén koncentraci chemic-
kych latek v potravinach, nezavisle na piipadné
zméné idaji o spotiebé potravin.

5.4.2 Organické latky

Primérna chronicka expozicni davka populace sle-
dovanym organickym latkam ze skupiny tzv. per-
zistentnich organickych polutanti zakazanych
Stockholmskou konvenci (polychlorované bife-
nyly (PCB), aldrin, endrin, dieldrin, methoxychlor,
endosulfan, heptachlor epoxid, hexachlorbenzen
(HCB), alfa-, beta-, delta-, gama- (lindan) izomer
hexachlorcyklohexanu, izomery DDT, DDD, DDE,
alfa-, gama-, oxy- chlordan, mirex) z potravin ne-
dosédhla v obdobi let 2008/2009 hodnot, které jsou
spojovany s vyznamnym zvySenim pravdépodob-
nosti posSkozeni zdravi (nekarcinogenni efekt) kon-
zumenta. Mira expozice odhadovana podle sku-
tené spotieby potravin (SISP04) dosahla nejvyssi
urovné u PCB. Expozice sumé sedmi indikato-
rovych kongenertt PCB dosdhla primérné urovné
2,8 % tolerovatelného denniho ptijmu (CZ-TDI).
Tato hodnota je prakticky shodné s expozici zjisto-
vanou od roku 2004, ale je niZsi, neZ bylo popi-
sovano v predchozich letech (do roku 2003). Nej-
veétsi pocet pozitivnich analytickych zachytd byl
pozorovén pro kongenery PCB ¢&. 138, 153 a 180
(64 %, 64 % a 57 %).

Vysoky pocet analytickych zachytd byl jiz tra-
di¢né pozorovan pro metabolit pesticidu DDT —
p.p” DDE (88 %). Vyssi pocet analytickych za-
chytll byl dale zaznamenan rovnéZ u p,p” DDT,

Certain specific analyses (nitrites, nitrates etc.)
require differentiated selection or combination
of food samples.

A total of 94 individual chemical substances, often
comprising of related substances with similar
health effect, were quantified in the food samples.
Detected concentrations of chemicals were used
to estimate mean population exposure doses in
2008/2009. For long-term comparison of exposure
(since 1994) a model of recommended food doses
for the Czech Republic was used. This model is set
for five different population groups (children, men,
women, pregnant/lactating women, the elderly)
and provides standardization of results, enabling
long-term monitoring of trends in chemical con-
centrations in foods — independent of possible
change of food consumption data.

5.4.2 Organic substances

The mean chronic population exposure to organic
substances categorized as persistent organic pollu-
tants and proscribed by the Stockholm Conven-
tion (polychlorinated biphenyls, aldrin, endrin,
dieldrin, methoxychlor, endosulfan, heptachlor
epoxide, hexachlor-benzene (HCB), alpha-, beta-,
delta-, gamma- (lindane) hexachlorocyclohexane
isomers, isomers of DDT, DDD, DDE, alpha-,
gamma-, oxy- chlordane, mirex) did not reach
levels associated with significant increase of the
probability of non-carcinogenic health damage
to consumers in the 2008/2009 period. The extent
of exposure estimated according to actual food
consumption (SISP04) was highest for PCBs.
Exposure to the sum of seven PCB indicator con-
geners reached a mean level of 2.8 % of the
tolerable daily intake (TDI). This value is practically
equivalent to the exposure values detected since
2004, but is lower than determined in previous
years (prior to 2003). The greatest amount of
positive analytical results was observed for PCB
congeners 138, 153 and 180 (64 %, 64 % and
57 %, respectively).

A high number of positives has traditionally been
detected for the DDT metabolite — p,p” DDE
(88 %). Greater amounts of positives were likewise
detected for p,p” DDT, o,p” DDE and hexachloro-
benzene (82 %, 53 % and 59 %, respectively).
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o,p” DDE a hexachlorbenzenu (82 %, 53 % a 59 %).
Kolisani poc¢tu zachytd v jednotlivych letech sou-
visi s nizkymi méfenymi hodnotami koncentraci a
z toho plynoucimi nizkymi expozi¢nimi davkami
(napt. 0,1 % tolerovatelného limitu PTDI pro sumu
DDT, 1,4 % tolerovatelného limitu TDI pro hexa-
chlorbenzen). Vysledky potvrzuji pretrvavajici
plosnou kontaminaci t€mito perzistentnimi orga-
nickymi polutanty, ale na drovni velmi nizkych
koncentraci, bez zdvazného vyznamu pro zdravi
konzumentt.

Odhad expozicni davky latkam s tzv. dioxinovym
ucinkem (toxicky ekvivalent 2,3,7,8 tetrachloro-
dibenzodioxinu (TEQ 2,3,7,8-TCDD) pro sumu
29 toxickych kongenertt PCB, dioxinil a dibenzo-
furanti) nebyl v letech 2008/2009 proveden, vzhle-
dem k redukci monitorovaciho programu z fi-
nanénich divodi.

Expozi¢ni davky odhadované podle modeld do-
porucenych davek potravin dosahuji nejvyssich
hodnot pro kategorii déti ve véku 4-6 let. Expo-
zice sumé sedmi indikatorovych kongenert PCB
byla u déti 9,6 % TDI. Expozi¢ni davky poly-
chlorovanym bifenylim jsou niZ$i ve srovnani
s minulosti (obr. 5.3). PfesnéjSi hodnoceni muize
poskytnout pravdépodobnostni hodnoceni expo-
zi¢ni davky, to vSak vyZaduje vétsi poCet name-
fenych dat.

V obdobi let 2008/2009 byl opét sledovan obsah
akrylamidu, a to ve 21 vybranych kompozitnich
vzorcich a dale ve vybranych jednotlivych potra-
vinovych komoditidch. Odhad expozi¢ni davky
akrylamidu ¢inil 0,25 pg/kg thm./den, coz pred-
stavuje 13 % referencni davky RfD americké agen-
tury US EPA.

5.4.3 Anorganické latky

Primérna chronicka expozi¢ni davka pro populaci,
stanovena na zakladé skute¢né spotieby potravin
(SISP04), latek anorganického charakteru (dusic-
nany, dusitany, kadmium, olovo, rtut, arzen, méd,
zinek, mangan, selen, hoiCik, chrom, nikl, hlinik,
Zelezo, jod, cin a molybden) nevedla k ptekraco-
vani expozic¢nich limitd pro nekarcinogenni efekt.
Expozice dusi¢nanim cinila 20 % prijatelného
privodu ADI a dusitaniim 19 %. Priimérny ptivod
manganu ¢inil 36 % referencni davky RfD. Zatéz
kadmiem byla na trovni 44 % tolerovatelného

Fluctuations in numbers of positives in over the
yvears are associated with low measured con-
centrations and resultant low exposure doses
(for instance, 0.1 % PTDI for the sum of DDT
and 1.4 % of the TDI for hexachlorobenzene).
The results confirm continuing overall contami-
nation by these persistent organic pollutants
at very low concentrations with no serious con-
sequences for consumer health.

Estimates of exposure to substances with so-called
dioxin effect (the toxic equivalent of 2,3,7,8 tetra-
chlorodibenzodioxin [TEQ 2,3,7,8-TCDD] for
the sum of 29 toxic PCB congeners, dioxins and
dibenzofuranes) were not conducted in 2008/2009
due to monitoring programme reduction for the
financial reasons.

Exposure doses estimated from models of recom-
mended food doses reaches its highest levels
among 4-6 year old children. Exposure to the sum
of seven PCB indicator congeners was 9.6 % of
TDI in children. PCB exposure doses were lower
in comparison to the past years (Fig. 5.3). More
accurate evaluation may be provided by proba-
bility evaluation of exposure dose, however, this
requires more collected data.

In the 2008/2009 period, acrylamide was moni-
tored again in 21 selected composite samples
and in various food commodities. The estimate of
acrylamide exposure dose was 0.25 ug/kg b.w./day
which represents 13 % of US EPA RfD.

5.4.3 Inorganic substances

The mean chronic population exposure dose of
inorganic substances (nitrates, nitrites, cadmium,
lead, mercury, arsenic, copper, zinc, manganese,
selenium, magnesium, chromium, nickel, alumi-
nium, iron, iodine, tin and molybdenum) as based
on actual food consumption (SISP04) did not
exceed exposure limits for non-carcinogenic effects.
Exposure to nitrates was 20 % of ADI and that
for nitrites 19 %. Mean manganese intake was
36 % of the RfD. Cadmium load was on the level
of 44 % of TWI (EU). Lead load was on a similar
level to the previous period and amounted to
6.0 % of PTWI. Total mercury exposure was
a favourable 1.7 % of PTWI. Copper and zinc
intake is, toxicologically speaking, continuously
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tydenniho piijmu TWI (EU). Z4t€Z olovem zlstala
prakticky na stejné urovni jako v predchozim
obdobi a cinila 6,0 % PTWI. Expozice celkové
rtuti byla ptiznivych 1,7 % PTWI. Pfivod médi
a zinku ma z toxikologického hlediska setrvale
nizkou tendenci (3,0 % PMTDI a 14 % PMTDI).
Odhad expozice tzv. ,toxickému arzenu* (anorga-
nické slouceniny) dosahl 3,8 % PTWI. U selenu
byla pozorovidna velmi podobna expozice jako
v pfedchozim obdobi (13 % RfD). Odhad expo-
zi¢ni davky niklu a chrému dosahuje pomérné
nizkych hodnot s tendenci k mirnému kolisani
(6 % RfD a 18 % RfD). Odhad expozice hliniku
a zeleza neptedstavoval riziko poskozeni zdravi
konzumentti (31 % PTWI a 15 % PMTDI). Cin
byl stanovovan v 8 relevantnich druzich potravin
(konzervy masné, pastiky konzervy, rybi konzervy,
zelenina sterilovana, protlaky zeleninové, kom-
poty, dZemy a marmelady, vyZiva détskd ovocna)
a jeho expozice dosdhla 19 ug/kg t.hm./den, coz
predstavuje pouze 0,9 % tolerovatelného piijmu
PTWI. Odhad expozice molybdenu byl na drovni
2,1 pg/kg t.hm./den (42 % RfD).

Expozi¢ni ddvka odhadovand podle modelu do-
porucenych davek potravin obecné dosahuje nej-
vysSich hodnot pro kategorii déti ve véku 4—6 rok.
Odhad expozice dusi¢nanim cinil asi 89 % ADI
(zapocitan i prispévek ze zeleniny), odhad expo-

low (3.0 % PMTDI and 14 % PMTDI, respectively).
Estimated exposure to ‘toxic arsenic’ (inorganic
compounds) reached 3.8 % of PTWI. Selenium
remained the similar as in the previous period
at 13 % RfD. Estimated nickel and chromium
exposure is at fairly low levels with slight fluctua-
tion (6 % and 18 % RfD). Estimated aluminium
and iron exposure did not present a consumer
health risk (31 % PTWI and 15 % PMTDI). The
total tin was determined in 8 relevant types of
food (canned meat, pate, fish, sterilized vege-
tables, vegetable purees, fruit compotes, jam, mar-
malade and fruit-based infant foods) and expo-
sure reached 19 ug/kg b.w./day which represents
only 0.9 % of tolerated intake PTWI. Estimated
molybdenum exposure was 2.1 ug/kg b.w./day
(42 % RfD).

Exposure doses estimated using models of recom-
mended doses in food again reached highest values
among 4—6 year old children. Estimated nitrate
exposure was about 89 % of ADI (including intake
from vegetables). Estimated exposure to total
manganese was 143 % of the RfD. This result is
difficult to interpret in terms of health effects since
the chemical form of manganese is not defined;
nevertheless, it can be preliminary evaluated as
“high”. The trend in selenium exposure according
to the model of recommended food doses for

Tab. 5.4.3.1 Odhad expozicnich davek vybranych chemickych latek (na zakladé skutecné spotieby

potravin), 2008/2009
Tab. 5.4.3.1 Estimation of exposure doses of chemicals in food (based on food consumption values),
2008/2009
Prvek Prvek
Chemicka latka % expozi¢niho limitu | Typ limitu Chemicka latka % expozi¢niho limitu| Typ limitu
Element % of exposure limit | Type of limit Element % of exposure limit | Type of limit
Chemical comp. Chemical comp.
Arzen (anorganicky) 3.8 PTWI Nikl 6.0 RfD
Arsenic (inorganic) Nickel
Cin celkovy 0.9 PTWI Hlinik 314 PTWI
Tin total Aluminium
Dusi¢nany 19.8 ADI Mangan 36.0 RfD
Nitrates Manganese
Dusitany 19.4 ADI PCB* 2.8 TDI
Nitrites PCBs*
Kadmium 441 TWI DDT 0.1 PTDI
Cadmium DDTs
Olovo 6.0 PTWI Hexachlorbenzen 1.4 TDI
Lead Hexachlorobenzene
Rtut 1.7 PTWI
Mercury

* suma 7 indikatorovych kongenertt PCB / sum of 7 indicator PCB congeners
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zice celkovému manganu byl 143 % RfD. Tento
vysledek je obtiZzn€ zdravotné interpretovatelny,
protoZe neni urcena chemicka forma manganu,
Ize jej vSak ptfedbéZné hodnotit jako ,,vysoky“.
Vyvoj expozice selenu podle modelu doporucenych
davek pro jednotlivé populaéni skupiny v letech
1994 a7z 2008/09 je zobrazen na obr. 5.4.

5.4.4 Mikroelementy

Pfi rdimcovém hodnoceni privodu nékterych mi-
neralnich latek (zinek, méd, selen, chrém, nikl,
mangan, molybden, hoi¢ik, vapnik, fosfor, sodik,
draslik, Zelezo) byly podle vysledki studie indi-
vidudlni spotieby potravin (SISP04) zjisStény hod-
noty piivodu, které se pro zinek pohybovaly na
urovni asi 96 % popula¢niho normativniho minima,
u médi byly pod populacnim normativnim mini-
mem (72 %). U selenu byla pokryta potieba nor-
mativniho minima na tdrovni 109 %. Odhadovany
doporuceny piivod pro chrom byl pokryt na 99 %.
UvaZovana potieba niklu byla kryta na 211 %,
molybdenu na 298 % a manganu na 102 %. Potieba
hot¢iku byla kryta na 82 %, vapniku na 90 % a
fosforu na 153 %. Horni limit pfivodu pro sodik
(WHO) byl naplnén na 58 % (to predstavuje
asi 95 mg NaCl/kg t.hm./den, coz je vice nez
pozaduji soucasnd obecnd nutricni doporuceni —
5 g NaCl/osobu/den). Potfeba drasliku byla kryta

particular population groups in 1994-2008/09
is shown in Fig. 5.4.

5.4.4 Microelements

Overall evaluation of the intake of certain mineral
substances (zinc, copper, selenium, chromium,
nickel, manganese, molybdenum, magnesium,
calcium, phosphorus, sodium, potassium, iron)
based on SISP04 revealed values of around
96 % of the population normative limit for zinc
and under the population normative limit 72 %
for copper. The normative minimum was covered
in the case of selenium at 109 %. Estimated
recommended chromium intake was at 99 %,
nickel at 211 %, molybdenum at 298 % and
manganese at 102 %. The demand for magnesium
was covered at 82 %, calcium at 90 % and phos-
phorous at 153 %. The upper limit for sodium
intake (WHO) was at 58 % (it represents about
95 mg NaCl/kg b.w./day which is more than
recent general nutrition recommendations —
5 g NaCl/person/day) and potassium require-
ments at 77 %. Iron intake reached only 56 %
of the recommended population intake. Although
iodine-enriched salt was not used during culinary
preparation of samples, 98 % of iodine require-
ments were achieved.

Tab. 5.4.4.1 Odhad expozi¢nich davek mikroelementi (na zakladé skutecné spotieby potravin),

2008/2009
Tab. 5.4.4.1 Estimation of exposure doses of microelements in food (based on food consumption values),
2008/2009
Prvek % doporuc¢eného pfijmu Prvek % doporuceného pfijmu
Element % of recommended intake Element % of recommended intake
Draslik 77 Molybden 298
Potassium Molybdenum
Fosfor 153 Nikl 211
Phosphorus Nickel
Horcik 82 Selen 109**
Magnesium Selenium
Chrém 99 Sodik 58*
Chromium Natrium
Jéd 98 Vapnik 90
lodine Calcium
Mangan 102 Zinek 96™*
Manganese Zinc
M&d 72** Zelezo 56
Copper Iron

* % horniho limitu pfijmu / % of the upper intake limit

** % populacniho normativniho minima / % of population normative minimum
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na 77 %. Privod zeleza dosahl pouze 56 % do-
poruceni pro nasi populaci. I kdyZ pfi kulinarni
pfipravé vzorkil potravin nebyla pouZita jodovana
stl, byla potfeba jodu pro populaci kryta na 98 %.

Odhad pfivodu stopovych prvk podle modelu
doporucenych davek potravin dosahuje nejniz-
Sich hodnot v kategorii star§ich osob ve véku
nad 60 let. Struktura spotfeby potravin v rozsahu
doporucenych davek potravin tradi¢né nepokryva
u této vékové skupiny doporuceny privod nékte-
rych minerélnich latek.

Estimated intake of trace elements based on models
of recommended food doses is at lowest levels
amongst persons aged 60 years or more. The
structure of food consumption to the extent of
the recommended food doses does not supply
recommended intake of certain minerals in this
age category.
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8 N\
Obr. 5.1 Vyskyt potencialné toxinogennich plisni Aspergillus sekce Nigri v potravinach,
2004-2009
Fig. 5.1 Prevalence of potencially toxinogenic fungi Aspergillus section Nigri in food,
2004-2009
Podil pozitivnich nalezl [%)]
Percentage of positive findings [%]
Caj gerny
- Black tea
40 mm  Cajovocny
Fruit tea
35 Kase détské
= Infant porridge
30 Mouka hladka
- Plain flour
25 [] Mouka hruba
Flour
Paprika sladka
20 . Sweet red pepper
Pepf Cerny
15 . Black pepper
Rozinky
10 . Raisins
Ryze
5 = R}/ce
Vlo¢ky ovesné
0 = Oat flakes
2004-2005 2006-2007 2008-2009
Monitorovaci obdobi
Monitoring period
Pozn.: V kazdém monitorovacim obdobi analyzovano 12 vzorkl pfislusné komodity.
Note: A total of 12 samples of the respective commodity analysed in each monitoring period.
Obr. 5.2 Podil pozitivnich nalezti obsahu GMO ve vzorcich potravin, 2005-2009
Fig. 5.2 Percentage of positive findings of GMOs in food samples, 2005-2009
[%]
80
70 Ryze u
Rice
60 Mouka kukufi¢na
Cornflour
Sojoveé vyrobky
50 Soya products —
Sojové boby
40 Soya beans u
30
20
10
. —
2005 2006 2007 2008 2009
Pozn.: Kazdy rok analyzovano 48 vzorkl pfislusné komodity (ryZze analyzovana od r. 2007),
Jpraktickd mez stanovitelnosti“ = 0,1 % GMO.
Note: A total of 48 samples of the respective commodity analysed each year (rice analysed since 2007),
“practical limit of determination” = 0.1 % GMO.
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7 N\
Obr. 5.3 Expozice sumé kongeneri PCB z pfijmu potravin, 1996—2008/09
(podle modelu doporué¢enych davek)
Fig. 5.3 Exposure doses: Sum of PCBs, 1996-2008/09
(models according to the food guide pyramide)
Expozice [ug/kg t.hm./den]
Dose [ug/kg b.w./day]
4
o o Déti 4-6 let Dospéli — zeny 18+ let
< Children 4—6 years Adult Women 18+ years
0.12 < —a— DOspéli —muzi 18+ let ,  Starsi lidé 60+ let =
<& Adult Men 18+ years Older people 60+ years
Téhotné/kojici —o= rimérna osoba
001 | Pregnancy/Lactation Average person ||
o X
0.08 S
0.06
<
o <&
0.04 e —
Primérna expozice podle aktualnich hodnot spotfeby
Average exposure based on actual consumption values
0.02 X
0
1996 1997 1998 1999 2000 2001 2002 2003 2004/05 2006/07 2008/09
Obr. 5.4 Expozice selenu z prijmu potravin, 1994-2008/09
(podle modelu doporu¢enych davek)
Obr. 5.4 Exposure doses: Selenium, 1994-2008/09
(models according to the food guide pyramide)
Déti 4-6 let —m— DOspéli — Zeny 18+ let
Expozice [ug/kg t.hm./den] Children 4-6 years Adult Women 18+ years
Dose [ug/kg b.w./day] —a— DOspéli —muzi 18+ let ,  Starsi lidé 60+ let
Adult Men 18+ years Older people 60+ years
Téhotné/kojici Prdmérna osoba
Pregnancy/Lactation Average person
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° ® ©
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&> <&
2.5
<& <
<&
2.0 < >
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Primérna expozice podle aktualnich hodnot spotieby
¢ Average exposure based on actual consumption values
0
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004/05 2006/07 2008/09
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6. BIOLOGICKY MONITORING

Subsystém 5 (biologicky monitoring) probiha od
roku 2005 v Praze, Liberci, Ostravé, Kroméfizi a
Uherském Hradisti. V roce 2009 byly sledovany
vybrané toxické kovy (kadmium, olovo, rtut) a
esencidlni prvky (méd, selen, zinek) v krvi a moci
406 dospélych osob (darci krve) ve vékovém roz-
mezi 18-64 let. Perzistentni chlorované orga-
nické latky byly monitoroviany v matefském mléce
190 kojicich Zen — prvorodicek. Zdkladni demo-
grafické udaje a informace o Zivotnim stylu ne-
zbytné pro odhad expozice populace sledovanym
toxickym latkdm byly zjisStovany stru¢nym do-
taznikem. Soucasti monitorovani bylo také méfeni
mutagenity suspendovanych ¢astic PM g v ovzdusi.

6.1 Toxické kovy a esencialni prvky

Koncentrace vybranych prvkl v krvi a moci jsou
uvedeny v tab. 6.1.1,6.1.2 a2 6.1.3.

Kadmium ma velmi dlouhy biologicky polocas
(15-30 let), a tedy vysokou schopnost kumulo-
vat se v organismu. Mezi jeho zdvazné zdravotni
ucinky patii zejména nefrotoxicita, karcinogenita
a v dasledku interakce s vapnikem osteoporéza.
Obsah kadmia v krvi je ukazatelem soucasné
expozice populace a je ovlivnéna kufactvim. Vy-
razny vyznam koufeni byl u dospélé ceské po-
pulace opakované potvrzen. Koncentrace kadmia
v krvi kufdki byla asi tfikrat vyssi neZ u neku-
raku (obr. 6.1). Koncentrace v moci charakterizuje
dlouhodobou zatéZ kadmiem. Stifedni hodnota
(medidn, 0,24 pg/g kreatininu) byla ve srovnani
s rokem 2007 niZ$i. Zdravotné vyznamna mezni
hodnota 2 ug/g kreatininu nebyla pfekrocena
u zddné monitorované osoby.

Environmentalni expozice olovu se mlze projevit
zejména neurobehaviordlnimi a vyvojovymi zmé-
nami u malych déti, k jejichZ expozici muZe
dochézet jiz pfi intrauterinnim vyvoji vzhledem
k prachodu olova placentou. Obsah olova v krvi
dospélé ceské populace vykazoval od roku 2001
sestupny trend souvisejici se sniZzovanim emisi olova
do zivotniho prostfedi. Tento pokles pokracuje
i v poslednich letech monitorovani (obr. 6.2).
V roce 2009 c¢inila stfedni hodnota koncentrace
(median) olova v krvi u muzti 23 pg/l a u Zen 14 pg/l.
Zdravotné vyznamni mezni hodnota I. stupné

6. HUMAN BIOMONITORING

Subsystem 5 (human biomonitoring) has been con-
ducted since 2005 in Prague, Liberec, Ostrava,
Kromeriz and Uherské Hradiste. In 2009, selected
toxic heavy metals (cadmium, lead, mercury) and
trace elements (copper, selenium, zinc) were moni-
tored in blood and urine samples of 406 adult
blood donors aged 18—64 years. Persistent chlori-
nated organic substances were monitored in the
human milk of 190 nursing primiparas. Basic demo-
graphic data and lifestyle information necessary
for exposure estimation were collected via brief
questionnaire. A component of this monitoring
was measurement of mutagenity of suspended
PMj fractions.

6.1 Toxic metals and trace elements

Concentrations of selected elements in blood and
urine are presented in Tab. 6.1.1, 6.1.2 and 6.1.3.

Cadmium has a very long biological half-life
(15-30 years) and hence high cumulative capabi-
lity. Amongst its serious health effects are nephro-
toxicity, carcinogenesis and, on interaction with
calcium, osteoporosis. Blood cadmium levels are
indicators of current exposure and are affected
by tobacco smoking. The serious role of smoking
has been repeatedly confirmed in the adult Czech
population. Blood cadmium levels in smokers
were roughly three times higher than in non-
smokers (Fig. 6.1). Concentrations of cadmium
in urine are indicative of long-term burden.
The median value (0.24 ug/g creatinine) was
lower than in 2007. The health — relevant value
of 2 ug/g creatinine was not exceeded in any of
the monitored subjects.

Environmental lead exposure can manifest pri-
marily in neuro-behavioural and developmental
changes in young children, who can be exposed
at the intrauterine stage due to lead penetration
of the placenta. Blood lead levels in the adult
Czech population have been declining since 2001
as a result of reduced lead emissions into the envi-
ronment. This decline has continued throughout
the most recent period of monitoring (Fig. 6.2).
In 2009, the median blood lead values for men
and women were 23 ug/L and 14 ug/L, respectively.
The medically significant (1°" degree) value
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Tab. 6.1.1 Toxické kovy v krvi dospélych [ug/1], 2009
Tab. 6.1.1 Toxic metals in blood of adults [ug/L], 2009

Kadmium / Cadmium Rtut / Mercury Olovo / Lead
Nekufaci Kuféaci Muzi Zeny Muzi Zeny
Non-smokers Smokers Men Women Men Women
Celkem / Total
N 311 94 246 159 246 159
Me 0.30 0.97 0.60 0.75 23.1 141
95% 0.68 3.48 2.46 2.62 67.0 45.6
Praha
N 79 23 59 43 59 43
Me 0.22 0.93 0.47 0.77 20.0 13.9
95% 0.68 2.38 2.02 2.05 38.4 28.3
Liberec
N 83 20 50 53 50 53
Me 0.25 1.26 0.72 0.68 22.6 15.6
95% 0.69 3.39 2.78 2.81 91.7 51.4
Ostrava
N 79 22 70 30 71 30
Me 0.35 0.79 0.77 0.98 21.5 11.9
95% 0.56 1.93 2.42 2.68 52.7 24.6
Uherské Hradiste
N 70 29 67 33 66 33
Me 0.35 1.00 0.56 0.50 30.3 14.8
95% 0.61 3.89 2.00 1.67 85.4 51.7

Tab. 6.1.2 Esencialni prvky v krvi dospélych [ug/1], 2009
Tab. 6.1.2 Trace elements in blood of adults, [ug/L], 2009

Meéd / Copper : .
Celkem / Total \ Muzi / Men \ Zeny /| Women Zinek / zinc Selen / Selen
Celkem / Total
N 405 246 159 404 405
Me 950 910 1110 6215 109
95% 1688 1117 1860 8 029 145
Praha
N 102 59 43 102 102
Me 960 900 1120 6 335 116
95% 1609 1 091 1816 8 383 153
Liberec
N 103 50 53 102 103
Me 990 950 1160 6 640 111
95% 1 856 1191 1952 8 156 141
Ostrava
N 101 71 30 101 101
Me 910 880 1045 5980 107
95% 1350 1015 1770 7 300 138
Uherské Hradiste
N 99 66 33 99 99
Me 930 890 1140 6 020 102
95% 1445 1080 1804 7 431 130
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Tab. 6.1.3 Toxické kovy a esencialni prvky v mo¢i dospélych [ug/g kreatininu], 2009
Tab. 6.1.3 Toxic metals and benefit elements in urine of adults [ug/g creatinine], 2009

Kadmium Rtut Olovo Méd Zinek Selen
Cadmium Mercury Lead Copper Zinc Selenium
Celkem / Total
N 372 373 372 373 373 372
Me 0.24 0.8 1.0 18 263 24
95% 0.60 5.3 2.9 36 600 41
Praha
N 93 94 93 94 94 93
Me 0.21 0.7 0.7 17 285 24
95% 0.77 4.4 2.4 28 600 35
Liberec
N 90 90 90 90 90 90
Me 0.24 0.9 1.5 16 234 23
95% 0.50 5.5 5.0 29 458 33
Ostrava
N 95 95 95 95 95 95
Me 0.23 0.9 1.0 19 228 22
95% 0.55 4.0 2.6 35 491 35
Uherské Hradisté
N 94 94 94 94 94 94
Me 0.27 0.9 1.1 25 343 29
95% 0.53 5.3 2.7 40 735 45

Poznamky (tab. 6.1.1-6.1.3) / Notes:
N — pocet vzork(i / sample size Me — median / median

100 pg/l krve pro obsah olova v krvi u Zen ve fertil-
nim véku (18-35 let) byla prekrocena v jednom
ptipadé. Mezni hodnota 1. stupné pro ostatni dospé-
lou populaci, 150 ug/l krve, byla prekrocena u dvou
osob — muZzl. V soucasné dobé se zdravotné vy-
znamné mezni hodnoty pro olovo prehodnocuji.

Rtut jako vyznamny toxicky kontaminant Zivot-
niho prostfedi existuje v rznych formach: jako
elementarni (kovova) rtut a v anorganické i orga-
nické formé (naptf. methylrtut). Mezi nejzavaz-
néj$i negativni U¢inky rtuti na organismus patii
poskozeni nervového systému. Rizikovou skupi-
nou jsou zejména té¢hotné Zeny a Zeny v repro-
dukénim véku (moZnost poskozeni vyvoje plodu
a vznik neuropsychickych poruch u déti). V sou-
casné dobé€ je za nejvyznamnéjsi z rlznych cest
expozice povazovan piijem toxické methylrtuti
konzumaci ryb a rybich vyrobkl, a zdravotné
méné zavazné vdechovéani par a polykani ma-
Iych ¢astecek anorganické rtuti z amalgamovych
zubnich vyplni. Koncentrace rtuti v krvi je uka-
zatelem nedavné expozice, vztahuje se predevsim
mam rtuti (methylrtut). Hladina rtuti v moci je
odrazem dlouhodobé zatéZe organismu zejména

95% — 95%ni kvantil / 95 percentile

of 100 ug/L of blood lead content in women of
fertile age (18-35 years) was exceeded in one
case. The borderline 1*' degree value for the
remainder of the population, 150 ug/L, was
exceeded in 2 cases, both men. At present the
medically significant borderline values for lead
are being re-evaluated.

Mercury is a significant toxic environmental con-
taminant and exists in various forms: as elementary
(metallic) mercury and in both inorganic and
organic forms (e.g. methylmercury). The most
serious adverse health effects of mercury comprise
nervous system damage. Pregnant women and
women of reproductive age form are particularly
at risk (potential embryonic damage and neuro-
psychical damage in neonates). At the present time
the most significant route of exposure is considered
to be methylmercury intake by consumption of fish
and fish products; less serious routes comprise
inhalation of vapour and ingestion of small par-
ticles of inorganic mercury from dental amalgam.
Blood mercury levels are indicative of recent expo-
sure; they are primarily associated with the most
toxic organic forms of mercury (methylmercury).
Levels of mercury in urine are indicative of long-
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parami rtuti a jejimi anorganickymi formami.
Zjistovany obsah rtuti v krvi nesignalizuje zvy-
Senou zitéZ Ceské populace timto prvkem a ve
srovnani s predchozimi roky naznacuje sestupnou
tendenci (obr. 6.3a). Zdravotné vyznamna mezni
hodnota I. stupné pro obsah rtuti v krvi dospé-
Iych osob 5 pg/l byla prekrocena u 0,7 % osob
(3 osoby). Vyssi obsah rtuti je obecné prokazo-
van u Zen. Pro Zeny v reprodukénim véku byla
s ohledem na mozZné riziko neurotoxicity u plodu
stanovena mezni hodnota 3,4 ug/l (National
Research Council — NRC, USA, 2000). Tato hod-
nota byla v roce 2009 prekrocena u 3 Zen ve véku
do 40 let. Byl zjistén statisticky vyznamny rozdil
v obsahu rtuti v krvi mezi osobami, které nekon-
zumuji ryby viibec a méné nez 1x tydné a témi,
které ryby konzumuji 1x tydné a vice (obr. 6.3b).

Vysledky obsahu rtuti v moc¢i jsou uvedeny
v tab. 6.1.3. Prekroc¢eni zdravotné vyznamné
mezni hodnoty I. stupné (5 ug/g kreatininu) bylo
nalezeno u 22 osob (5,9 %). Je pozorovana
pozitivni korelace mezi hladinou rtuti v moci
a poctem amalgamovych vyplni (obr. 6.3¢).

Méd je v lidském organismu souddsti mnoha
enzyma s antioxidacnimi funkcemi, ma vyznam
mimo jiné v krvetvorbé a metabolismu lipidi.
Zjistény obsah médi v krvi muzli a Zen (medidn)
910 a 1 110 pg/l je vyssi nez ukazuji vysledky
z roku 2005 (870 a 1020 pg/l) a 2007 (850 a
1 000 pg/l). Vyssi koncentrace jsou prokazo-
vany u Zen (tab. 6.1.2). Na zdkladé nékterych
studii se nabizi souvislost s uzivinim antikon-
cepCnich preparatll, resp. zvySenou syntézou
bilkoviny ceruloplasminu (obsahujiciho prevaz-
nou ¢ast médi v krevnim séru) vyvolanou pfiji-
manymi estrogeny v hormondlni antikoncepci.

Zinek je nezbytnym prvkem pro funkci tady
enzyml a imunitniho systému. Spolu s médi je
soucést enzymu superoxiddismutazy s dileZitou
roli v antioxidac¢nich procesech. Medidn kon-
centrace zinku v krvi dospé€lé populace (6 215 pg/l)
(tab. 6.1.2) je ve srovnani s vysledky predcho-
zich dvou let monitorovani nevyznamné nizsi
(6490 a 6 505 pg/).

Selen patii mezi stopové prvky s vyznamnymi
pozitivnimi ucinky ve vztahu ke kardiovasku-
larnim, onkologickym i endokrinnim onemocné-
nim. Vys§i riziko kardiovaskularnich onemocnéni
muZze byt spojeno s hladinou selenu nizZ$i nez

term burden, particularly via mercury vapour
in its inorganic forms. Blood mercury levels in
the Czech population have not revealed elevated
burden and have been decreasing in recent years
(Fig. 6.3a). The medically significant 1°" degree
value for blood lead content in adults (5 ug/L)
was exceeded in 0.7 % of cases (3 cases). Higher
mercury levels are generally detected in women.
The National Research Council (NRC, USA, 2000)
has set the borderline value of 3.4 ug/L for
women of reproductive age in view of potential
embryonic neurotoxicity. In 2009, this value was
exceeded in 3 women aged less than 40 years.
A statistically significant difference in blood
mercury was revealed between persons not con-
suming fish or consuming fish less than once per
week and those consuming fish once per week
or more (Fig. 6.3D).

Details of mercury in urine are presented in
Tab. 6.1.3. In 22 cases (5.9 %) the medically
significant 1" degree value (5 ug/g creatinine) was
exceeded. A positive correlation has been observed
between levels of mercury in urine and the number
of mercury amalgam filings (Fig. 6.3c).

Copper is component of many antioxidant enzymes,
playing a role in haematogenesis and lipid meta-
bolism. The median blood copper values detected
for men (910 ug/L) and women (1,110 ug/L)
are higher than the values from 2005 (870 and
1,020 ug/L) and 2007 (850 and 1,000 ug/L).
Higher levels were detected in women (Tab. 6.1.2).
Some studies suggest a connection between
anticonception medication, namely by elevated
synthesis of ceroplasmin protein (containing
major part of copper in blood serum) resulting
from estrogen intake.

Zinc is essential for the function of a number of
enzymes and the immune system as such. Along
with copper it is part of the enzyme superoxide-
dismutase which plays a key role in antioxidant
processes. The median value of blood zinc levels
for adults was 6,215 ug/L (Tab. 6.1.2) and has
negligibly decreased over the past two years of
monitoring (6,490 and 6,505 ug/L).

Selenium is a trace element with significantly
beneficial effects on cardiovascular, oncological
and endocrine diseases. Increased risk of cardio-
vascular disease may be associated with selenium
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45 pg/l séra (. priblizné 60 pg/l krve). Od roku
2005 nebyl u Zadné ze sledovanych osob nalezen
obsah selenu v krvi niz$i nez 60 pg/l. Koncentrace
selenu v krvi zji§téné v roce 2009 (hodnota me-
dianu 109 pg/l) odpovida hodnotam zjistovanym
v minulych letech monitorovani (obr. 6.4).

6.2 Toxické organické latky

Obsah sledovanych latek v matefském mléce
zjiStény v roce 2009 je uveden v tab. 6.2.1.

V matefském mléce prvorodicek je sledovan
obsah indikatorovych kongenerd polychlorova-
nych bifenyli (PCB) a vybranych chlorovanych
uhlovodikit (DDT a hexachlorbenzenu). Tyto
zdravotn€ vyznamné latky (poruSeni hormondlni
rovnovéihy, karcinogenita, neurotoxicita) patii
k perzistentnim organickym latkdm, znacné roz-
§ifenym v Zivotnim prostfedi, kde pretrvavaji
po desetileti. Kumuluji se v tukovych tkénich
Zivocichl a prostfednictvim potravnich fetézcl
vstupuji do organismu clovéka. Prechazeji pla-
centou z matky na plod. PfestoZe je jejich pouziti
ve vyspélych zemich jiZ nékolik desetileti zaka-
zano, pretrvavaji dosud v sedimentech vodnich
ploch, v potravinich Zivocisného piivodu a jejich
pritomnost je zjistovana i v t€lnich tekutinach
a tkanich ¢loveka, obsahujicich tuk.

Vysledky monitorovani obsahu polychlorovanych
bifenyli (PCB) v matefském mléce potvrzuji
pfevahu vicechlorovanych kongenerdt PCB 138,
153 a 180 a vzestup s v€kem Zeny. Obsah indi-
katorového kongeneru PCB 153 ma v monitoro-
vanych oblastech II. etapy biomonitoringu kle-
sajici trend (obr. 6.5a) a to i v oblasti Uherského
Hradisté s predchozimi vys$Simi hodnotami PCB
v duasledku staré zatéze (obr. 6.5b). Obsah DDT
v matefském mléce, prezentovany jako suma izo-
mert DDT (s pfevazujicim podilem metabolitu
DDE), ma sestupny trend navazujici na postupnou
klesajici zatéZ dokumentovanou jiZ od konce
80. let a opakované potvrzovanou v predchozich
letech biomonitoringu. V roce 2009 byla stfedni
hodnota sumy DDT (medidn) 242 pg/kg tuku
(obr. 6.6) s ptrevazujicim, témét 97% podilem
hlavniho metabolitu DDE. Nebyl pozorovan vy-
razny rozdil mezi monitorovanymi oblastmi. Kon-
centrace hexachlorbenzenu (HCB) v matefském
mléce (median 37 ug/kg tuku) odpovida dlouho-

levels below 45 ug/L in serum (i.e. approx. 60 ug/L
blood). Since 2005, none of the monitored persons
had blood selenium content lower than 60 ug/l.
Blood selenium levels in 2009 (median value
109 ug/L) correlate with values detected in previous
years of monitoring (Fig. 6.4).

6.2 Toxic organic substances

The content of these monitored substances in human
milk for 2009 is presented in Tab. 6.2.1.

Human milk of primiparas is monitored for content
of indicator congeners of polychlorinated biphenyls
(PCBs) and selected chlorinated hydrocarbons
(DDT and hexachlorobenzene). These dangerous
organic substances (neurotoxicity, carcinogeni-
city and hormone disrupting) are widespread
throughout the environment, persisting for decades.
They accumulate in the fatty tissue, entering the
human body through the food-chain. They pass
through the placenta from mother to embryo.
Although their use has been proscribed in deve-
loped countries for several decades they persist
in the sediments of water sources, animal foods
and have been detected in human body fluids
and tissues.

Data regarding polychlorinated biphenyls (PCB)
levels in human milk confirm a predominance
of highly chlorinated PCB congeners 138, 153
and 180, increase-linked to age. Incidence of PCB
indicator congener 153 has a decreasing trend
in the monitored areas (biomonitoring Il. period
since 2005, Fig. 6.5a), also in Uherské Hradisté
with previous elevated PCB values resulting from
old load (Fig. 6.5b). DDT content in human milk
as the sum of DDT isomers (with predominant
DDE metabolite) has a declining trend, coherent
with the gradually decreasing burden documented
since the late 1980’s, and repeatedly confirmed in
previous biomonitoring years. In 2009, the median
DDT-sum value of 242 ug/kg fat (Fig. 6.6) had
predominant, almost 97% ratio of the major
metabolite DDE. No significant difference was
observed between the areas monitored. Hexachloro-
benzene (HCB) levels in human milk (median
37 ug/kg fat) correlates with the long-term decline
of chlorinated pesticides observed over the overall
monitoring period (Fig. 6.6).
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Tab. 6.2.1 Chlorované organické latky v materském mléce [pug/kg tuku], 2009
Tab. 6.2.1 Chlorinated organic compounds in human milk [ug/kg fat], 2009

e of DDTs | PCB153 | PCB138 | PCB180
Celkem / Total

N 190 190 190 190 190 190 190

Me 37 234 7.6 242 135 82 124

95% 115 708 24.4 728 338 196 319

Praha

N 53 53 53 53 53 53 53

Me 47 272 9.5 278 138 79 137

95% 142 681 25.6 698 541 279 383
Liberec

N 50 50 50 50 50 50 50

Me 54 217 7.3 225 109 72 106

95% 123 729 26.5 754 281 174 241
Ostrava

N 37 37 37 37 37 37 37

Me 34 234 6.1 240 138 91 133

95% 70 557 16.1 566 272 143 334
Kroméfiz

N 7 7 7 7 7 7 7

Me 23 117 7.4 125 99 48 136

95% 27 205 11.9 216 169 83 229

Uherské Hradisté

N 43 43 43 43 43 43 43

Me 27 211 8.2 215 159 100 132

95% 87 621 17.7 632 321 196 297

Poznamky / Notes:

N — pocet vzorkl / sample size Me — median / median
dobému pozvolnému sestupnému trendu obsahu
chlorovanych pesticidl, pozorovanému v prabéhu
let monitorovani (obr. 6.6).

6.3 Mutagenita suspendovanych ¢astic
v ovzdusi

Odbéry vzorkil ovzdusi v Praze a Ostravé v obdobi
topné sezony fijen—prosinec 2008 a leden—biezen
2009 probihaly kazdy 6. den v reZimu shodném
s odbéry vzorkli ovzdusi na stanoveni polycyklic-
kych aromatickych uhlovodikii v suspendova-
nych casticich frakce PM;(. Pro stanoveni muta-
genniho potencidlu extraktu PM;o byl pouZit
Amestv test, respektive indikatorové bakterilni
kmeny Salmonella Typhimurium TA98 a YG1041.
Mutagenita ¢astic v ovzdusi v uvedeném obdobi
nevykazovala statisticky vyznamné rozdily ani
v porovnani mezi prazskou a ostravskou lokalitou,
ani oproti pfedchozimu monitorovacimu obdobi.

95% — 95%ni kvantil / 957 percentile

6.3 Mutagenicity of suspended airborne
particles

Samples of outdoor air in Prague and Ostrava
during the heating-season October—December
2008 and January-March 2009 were collected
every sixth day, in line with the regimen for
collecting samples for determination of poly-
cyclic aromatic hydrocarbons in PMj fraction of
suspended particles. The Ames test and indicator
bacterial strains of Salmonella Typhimurium TA98
and YG1041 were used to determination of the
mutagenic potential of PMo. The mutagenicity
of airborne particles at this specific time was
not statistically different in comparison neither
between the Prague and Ostrava localities, nor
to the previous monitoring period.
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Obr. 6.1 Obsah kadmia v krvi dospélych, 2005-2009
Fig. 6.1 Blood cadmium levels in adults, 2005-2009
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Obr. 6.2 Obsah olova v krvi dospélych, 2005-2009
Fig. 6.2 Blood lead levels in adults, 2005-2009
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Obr. 6.3a Obsah rtuti v krvi dospélych, 2005-2009
Fig. 6.3a Blood mercury levels in adults, 2005-2009
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Obr. 6.3b Obsah rtuti v krvi podle frekvence Obr. 6.3c Obsah rtuti v moci podle
konzumace rybiho masa, 2009 pocétu amalgamovych
Fig. 6.3b Blood mercury levels by frequency zubnich vyplni, 2009
of fish consumption, 2009 Fig. 6.3c Urine mercury levels by number
of amalgam fillings, 2009
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Obr. 6.4 Obsah selenu v krvi dospélych, 2005-2009
Fig. 6.4 Blood selenium levels in adults, 2005-2009
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Obr. 6.5a Polychlorované bifenyly v mateiském mléce, indikatorovy kongener PCB 153,
median koncentrace, 2005-2009
Fig. 6.5a Polychlorinated biphenyls in human milk, indicator congener PCB 153,
median value, 2005-2009
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Obr. 6.5b Indikatorovy kongener PCB 153 v mateifském mléce, 2009
Fig. 6.5b Indicator congener PCB 153 in human milk, 2009
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Obr. 6.6 Chlorované organické latky v matefrském mléce, median koncentrace, 2005-2009
Fig. 6.6 Chlorinated organic compounds in human milk, median value, 2005-2009
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7. ZDRAVOTNI STAV OBYVATEL
A VYBRANE UKAZATELE
ZDRAVOTNI STATISTIKY

7.1 Sledovani zdravotniho stavu
obyvatelstva

7.1.1 Struktura dotazniku a organizace Setfeni

Zdravotni stav obyvatelstva je v rdmci Systému
monitorovani sledovan na zdkladé dotaznikového
Setfeni, nazvaného Studie HELEN — Health, Life
Style and Environment. V letech 1998-2002 se
toto Setieni uskute¢nilo ve 27 méstech CR (prvni
etapa Setfeni). V letech 2004 a 2005 probéhla druhd
etapa (25 mést CR). V roce 2009 byla zahdjena
tfeti etapa Setfeni v deseti mé&stech (Brno, Ceské
Budéjovice, Hradec Kralové, Karvind, Kladno,
Mélnik, Most, Olomouc, Plzeni, Zdar nad Saza-
vou). V této kapitole jsou zhodnoceny prvni vy-
sledky tfeti etapy Setfeni.

Struktura dotazniku pochdzi z roku 1998 (prvni
etapa Setfeni), v druhé etapé doSlo k rozsifeni
otazek vénovanych pohybové aktivité a ke zméné
otazek zjistujicich stravovaci zvyklosti. Upravy do-
tazniku pred treti etapou byly minimalni. Dotaznik
obsahoval 70 otazek a byl ¢lenén do nasleduji-
cich oddila:

* osobni udaje a zaméstnani,

* bydleni,

e osobni anamnéza,

e rodinna anamnéza,

* udaje o zplsobu Zivota,

* osobni nazory, socidlni a ekonomické podminky,
* vyZiva a stravovaci zvyklosti.

V kazdém mésté bylo systematickym ndhodnym
vybérem zarucujicim reprezentativnost vzorku vy-
brano 800 osob (400 muzi a 400 Zen) ve véku
45-54 let. Oporou systematického ndhodného vy-
béru byl registr obyvatelstva. Osoby obdrZely pos-
tou informacni dopis spolu s dotaznikem. Navrat-
nost byla 31,1 % (2 259 dotazniki). V roce 2009
bylo poprvé umoZnéno respondentiim vyplnéni
dotazniku v elektronické podobé. Toho vyuZilo
269 respondenti — 3,7 % oslovenych. Respon-
denti, ktefi nezareagovali v prvni casti Setfeni, byli
opakované kontaktovéni, a to osobné tazatelem.
Tazateli byli pracovnici dislokovanych pracovist

7. HEALTH STATUS AND HEALTH
STATISTICS

7.1 Monitoring population health

7.1.1 Questionnaire structure and organization
of the survey

Population health is surveyed within the frame-
work of the System of monitoring on the basis of
the questionary survey called the HELEN Study —
Health, Life Style and Environment. In the years
1998-2002 this survey took place in 27 cities of
the Czech Republic (the first stage of the survey).

In the years 2004 and 2005 the second stage took
place (25 cities). In the year 2009 the third stage
started in ten cities (Brmo, Ceské Budéjovice, Hradec
Krdlove, Karvind, Kladno, Mélnik, Most, Olomouc,
Plzeri, Zd'dr nad Sdzavou). Preliminary results of
the third stage are evaluated in the present chapter.

The structure of the questionnaire has come down
Jfrom the first stage of the survey in 1998; in the
second stage, questions pertaining to physical
activity have been broadened and questions
inquiring into nutrition habits have been changed.
Modifications of the questionnaire have been
minimal at the beginning of the third stage. The
questionnaire contains 70 questions and has been
divided into the following sections:

* Personal data and occupation;

o Residence;

* Personal history;

e Family history;

* Lifestyle data;

e Personal opinions, social and economic conditions;
* Nutrition and eating habits.

In each city there have been selected 800 persons
(400 males and 400 females) 45-54 years of age
through a systematic random selection ensuring
the sample to be representative. That has been
supported by the population registry. The subjects
received a letter along with the questionnaire
by post. The respondence rate was 31.1 % (2,259
questionnaires). In 2009, for the first time, respon-
dents were able to fill in the questionnaires electro-
nically; that has been done by 269 respondents —
3.7 % of addressed. Respondents who did not
react in the first part of the survey were contacted
personally by an interviewer. The interviewers
were members of dislocated Offices of the National
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Statniho zdravotniho ustavu a dale externi ta-
zatelé — byvali zaméstnanci zdravotnich dstava
a studenti. Timto zplsobem bylo ziskano dalSich
634 dotaznikt (8,7 % ze vSech oslovenych). Cel-
kové tak bylo ziskdno 3 162 vyplnénych dotaz-
nikd; po kontrole dat a vyfazeni netplnych a dupli-
citnich dotaznikii bylo zpracovano 3 114 dotaz-
niki. Finalni respondence cinila 42,9 %. Dotaznik
vyplnilo 42,3 % muza, 57,5 % Zen. Respon-
dence v jednotlivych méstech se pohybovala od
32,0 % v Mosté po 58,8 % v Karviné.

Soudésti studie bylo také 1€karské vySetfeni, ke
kterému byla pozvéana polovina souboru (200 muzi
a 200 Zen v kazdém mésté). VySetieni probihalo
na dislokovanych pracovistich Statniho zdravot-
niho udstavu a jeho organizace byla plné zajis-
téna jejich pracovniky. Vysetfeni zahrnovalo opa-
kované meéreni krevniho tlaku, zméfeni télesné
vysky, hmotnosti, obvodu pasu a bokill a stano-
veni koncentrace celkového cholesterolu v kapi-
larni krvi. Po vyfazeni osob nebydlicich na uve-
dené adrese bylo k Iékarskému vySetfeni pozvano
3 700 osob, zicastnilo se 762 osob, respondence
tedy Cinila 20,6 %.

7.1.2 Metody zpracovani dat

Data byla zpracovédna jednak souhrnné, jednak
zv1ast pro mésta a obé pohlavi. Vysledky Setieni
jsou popsany pomoci relativnich cetnosti. Hypo-
téza o shodé procentudlniho zastoupeni hodnoce-
nych kategorii v kontingen¢ni tabulce byla testo-
vana pomoci Xz—testu nezavislosti. Vyznamnost
testd byla posuzovéna na zakladé p-hodnoty, ktera
odpovida nejnizsi hladiné testu, na které je jeSté
mozno zamitnout nulovou hypotézu. Testy byly
provadény na 5% hladiné vyznamnosti, uvadéna
hodnota p < 0,05 tedy znamena statisticky vy-
znamny rozdil v rozloZeni/rozdéleni sledovaného
jevu mezi muzi a Zenami, nebo mezi jednotli-
vymi mésty.

7.1.3 Vybrané vysledky Setfeni

Zdravotni stav

Svij zdravotni stav hodnotili respondenti na
pétibodové Skale od velmi dobrého po velmi
Spatné. Pro hodnoceni byly kategorie slouceny
do tii — velmi dobry a dobry, primérny, Spatny

Institute of Public Health, as well as external inter-
viewers — former workers of public health institutes
and students. In this way another 634 question-
naires have been obtained (8.7 % of all addressed).
In all there have been obtained 3,162 filled-in
questionnaires; after checking the data and removing
incomplete and duplicate questionnaires there have
been processed 3,114 questionnaires. The final
respondence rate was 42.9 %. The questionnaire
was filled in by 42.3 % men and 57.5 % women.
The respondence rate in the individual cities
ranged from 32.0 % in Most to 58.8 % in Karvind.

Component part of the study was also a medical
examination to which half of the series have been
invited (200 males and 200 females in each city). The
examination took place at the dislocated Offices of
the National Institute of Public Health and its organi-
zation was entirely ensured by their staff. The exami-
nation included a repeated taking of blood pressure,
the measuring of body height, mass, whist and hip
perimeters, and the determination of total cholesterol
in capillary blood. Upon elimination of persons not
residing at their given address, 3,700 persons were
invited to the medical check-up, 762 persons attended,
the respondence rate thus being 20.6 %.

7.1.2 Methods of data processing

The data have been processed as a whole and then
separately for each city and the gender. The results
of the survey are described by relative frequencies.
The hypothesis of conformity of the percentage
representation of the categories evaluated in the
contingent table was tested by the XZ -test of inde-
pendence. The significance of the tests was assessed
on the basis of the p-value which corresponds to
the lowest level of the test at which it is possible
to reject the zero hypothesis. The tests were carried
out at the 5% level of significance; the value of
p < 0.05 then means a statistically significant
difference in the distribution/division of the followed
up phenomenon between males and females, or
between the individual cities.

7.1.3 Selected results of the survey

Health status

The respondents evaluated their own health on
a five point scale from very good to very poor.
For the evaluation the categories were joined
into three — very good and good, fair, poor and
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a velmi Spatny, zejména vzhledem k nizkému vy-
skytu odpovédi v krajnich kategoriich. Za dobry
nebo velmi dobry pokladalo svij zdravotni stav
54 % respondentll, 36 % hodnotilo zdravotni stav
jako primérny a necelych 10 % osob jako Spatny
nebo velmi Spatny (obr. 7.1). MuZi a Zeny hod-
notili svlij zdravotni stav podobné, vysledky se
statisticky vyznamné nelisily (p = 0,881). V sub-
jektivnim hodnoceni zdravi nebyly zjiStény statis-
ticky vyznamné rozdily ani mezi mésty (p = 0,643),
podil osob oznacujicich své zdravi jako dobré nebo
velmi dobré se pohyboval od 49 % v Bmé do 58 %
v Plzni. Vyznamné statistické rozdily (p < 0,001)
v rozloZeni subjektivniho hodnoceni zdravi byly
zjiStény mezi respondenty s riznou trovni dosa-
Zeného vzdélani. Respondenti s vysokoSkolskym
vzdélanim hodnotili svij zdravotni stav nejlépe,
74 % z nich oznacilo svij zdravotni stav jako
velmi dobry nebo dobry a pouhd 4 % oznadila
svij zdravotni stav jako Spatny nebo velmi Spatny.
Na druhé strané mezi respondenty se vzdéla-
nim bez maturity bylo pouze 40 % hodnoticich
své zdravi pozitivné a dokonce 17 % hodnoti-
cich své zdravi negativné.

Dlouhodobé zdravotni obtiZe (trvajici déle nez
6 mésict)) uvedlo 56 % respondentt. Rozdil v za-
stoupeni osob s dlouhodobymi obtiZzemi mezi muzi
a Zenami nebyl statisticky vyznamny (p = 0,102,
54 % muZi, 57 % Zeny). Ve sledovanych méstech
se podil osob, které uvadély dlouhodobé zdravotni
obtiZe, pohyboval od 44 % ve Zdaru nad Sazavou
po vice jak 60 % v Karviné a Olomouci (p = 0,003).
Nejcastéji se dlouhodobé zdravotni obtiZe respon-
dentti tykaly pohybového ustroji, obtiZze tohoto
typu uvedla jedna tfetina dotdzanych, tj. 60 %
osob s obtiZzemi. Dale 12 % respondentd uvedlo
obtize tykajici se srdce a cév.

Nejcéastéjsimi onemocnénimi (na zdkladé otazky
,.Byly Vam nékdy lékafem zjiStény nékteré z uve-
denych chorob®) byly u obou pohlavi onemoc-
néni patefe a kloubl. Jiz v populaci 45-54 let
jsou tato onemocnéni velmi rozsifena, mezi muZzi
byla tato onemocnéni zjiSténa v 34 %, u Zen
dokonce ve 43 % (p < 0.001). DalS§imi pomérné
rozsifenymi zdravotnimi problémy byly vysoka
hladina cholesterolu v krvi (u 36 % respondentt,
p = 0.066) a vysoky krevni tlak (u 31 % respon-
dentti, rozdily v prevalenci mezi muZzi a Zenami

very poor, particularly in view of the low frequency
of answers in the extreme categories. Good and
very good was perceived by 54 % of respondents,
36 % considered their health as fair, and less than
10 % considered their health to be poor or very
poor (Fig 7.1). Males and females evaluated their
health similarly, the results not differing to any
statistically significant degree (p = 0.881). In the
subjective evaluation of one’s health there were
not found any statistically significant differences
even between the cities (p = 0.643); the propor-
tion of persons considering their health as being
good or very good ranged from 49 % in Brno to
58 % in Plzen. Statistically significant differences
(p < 0.001) in the distribution of the subjective
evaluation of one’s own health were found between
respondents of different levels of acquired educa-
tion. Respondents with university level education
ranked their health the highest, 74 % considering
their own health to be very good or good, and
only 4 % considering their health as being poor or
very poor. On the other hand, among respondents
without any leaving exam only 40 % evaluated
their health positively with 17 % evaluating their
health negatively.

Long-term health problems (lasting over 6 months)
were reported by 56 % of the respondents. The
difference between males and females was not
statistically significant (p = 0.102, 54 % males,
57 % females). In the cities under follow-up the
proportion of persons reporting long-term health
problems ranged from 44 % in Zd'dr nad Sdzavou
to over 60 % in Karvind and Olomouc (p = 0.003).
Most often, long-term health problems in the
respondent related to the locomotor system —
problems of this kind were reported by one third of
those addressed, i.e. 60 % of those with problems.
Furthermore, 12 % of the respondents reported
problems related to the cardiovascular system.

The most frequent diseases (based on the question
“Have there been found any of the following
diseases by your physician”) in both genders were
affections of the spine and joints. Already in the
population of 45- to 54-year olds those affections
are very frequent; they were found in 34 % males
and 43 % females (p < 0.001). Other relatively
[frequent health problems were high blood cholesterol
(in 36 % of respondents, p = 0.066) and high blood
pressure (in 31 % of respondents, differences in
prevalence between males and females were
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byly statisticky vyznamné, p < 0.001). Vyskyt vy-
branych chronickych onemocnéni a zdravotnich
problémil u muzi a Zen uvadi obr. 7.2.

Vyskyt rizikovych faktori Zivotniho stylu

Vyskyt vybranych Sesti rizikovych faktori v po-
pulaci mést, kde probihala v roce 2009 studie
HELEN, je dokumentovan na obr. 7.3. Na zakladé
udaji uvedenych v dotazniku byla stanovena
hodnota indexu t€lesné hmotnosti — BMI v kg/mz;
za obezitu je povazovéna hodnota BMI vys§i nez
30 kg/mz. Celkem bylo v souboru sledovanych
osob zjisténo 20 % obéznich, rozdily mezi pohla-
vimi byly statisticky vyznamné (p < 0.001), mezi
muZi bylo 24 % obéznich osob, mezi Zenami 17 %.
Vyskyt obezity mezi respondenty jednotlivych
mést pak byl hodnocen pro obé pohlavi dohro-
mady (obr. 7.3). K populacim s vy$$im nez pri-
mérnym podilem obéznich osob patfila mésta
Most (26 %), Mélnik (24 %), Karvina (22 %)
a Kladno (21 %), naopak vyrazné nejnizsi podil
obéznich osob byl zaznamenan v Brné (14 %).

Pohybova nedostatecnost, ktera je definovana jako
chovani jedince charakteristické nizkym objemem
bazéalnich pohybovych aktivit a absenci struktu-
rovanych pohybovych aktivit' [1, 2], byla zjiSténa
u 33,2 % respondentd (muZi 36 %, t Zeny 31 %,
p = 0.001). Statisticky vyznamné rozdily (p < 0.001)
ve vyskytu tohoto rizikového faktoru byly zjis-
tény i na drovni mést. Nejméné aktivni jsou oby-
vatelé mésta Karvind, kde byla pohybova nedo-
statecnost zjiSténa u poloviny respondentti. Vyssi
podil neaktivnich osob neZ je primér, byl zjiStén
také v Kladné (40 %) a Mélniku (35 %). Na dru-
hou stranu nejméné osob s pohybovou nedosta-
teCnosti bylo zjisténo mezi respondenty Hradce
Krélové a Plzné (v obou kolem 27 %).

Ve sledované populaci bylo celkem 30 % kuraki
(pravidelnych i pfileZitostnych), mezi muZzi 32 %
a mezi zenami 27 % (p = 0.001). Vyssi podil
kurdkt neZ pramér byl zjistén v Mosté (34 %),
Kladné (33 %), Mélniku (32 %) a Karviné (31 %),
nejméné kuidk bylo zaznamenano v Ceskych
Budéjovicich (25 %). Rozdily v kufackych zvyk-

' Mezi respondenty s pohybovou nedostate¢nosti byly

zafazeny osoby, které provozovaly fyzicky stfedné na-
roéné aktivity méné nez 3krat tydné a zaroven fyzicky
naro¢né aktivity ojedinéle.

statistically significant, p < 0.001). The occurrence
of selected chronic diseases and health problems
in males and females are presented in Fig. 7.2.

Occurrence of lifestyle risk factors

The occurrence of six selected risk factors in the
population of cities where the HELEN Study took
place in 2009 is documented in Fig. 7.3. On the
basis of data presented in the questionnaires there
has been determined the value of the body mass
index — BMI in kg/m2 ; a BMI greater than 30 kg/mz
signifies obesity. Overall, there were found 20 %
obese in the series, the differences between the
genders were statistically significant (p < 0.001),
among males that being 24 % and among females
17 % obese subjects. The prevalence of obesity
among respondents in each city was assessed for
both genders together (Fig. 7.3). Populations with
an above-average proportion of obese persons
were in the cities of Most (26 %), Mélnik (24 %),
Karvind (22 %) and Kladno (21 %); on the other
hand, the markedly lowest proportion of obese
persons has been found in Brno (14 %).

Insufficient physical activity, defined as the behavior
of an individual characterized by a low volume of
basal motoric activities and an absence of structured
locomotor activities' [1, 2], has been found in 33.2 %
respondents (males 36 %, females 31 %, p = 0.001).
Statistically significant differences (p < 0.001) in
the occurrence of this risk factor were found also
at the level of cities. The least active was found
to be the population of the city of Karvind where
insufficient physical activity was found in half of
the respondents. An above-average proportion
of non-active persons was also found in Kladno
(40 %) and Mélnik (35 %). On the other hand, the
least numbers of persons with insufficient physical
activity were found among respondents in Hradec
Krdlové and Plzeri (about 27 % in both).

In the population under follow-up there was 30 %
smokers (regular and occasional), among males
32 % and among females 27 % (p = 0.001). A higher
proportion of smokers above the average was found
in Most (34 %), Kladno (33 %), Mélnik (32 %) and
Karvind (31 %), the least proportion of smokers
was in Ceské Budéjovice (25 %). Differences in

! Among respondents with insufficient physical activity there
have been included persons who indulged in physically medium
demanding activities less than 3-times a week and at the
same time physically exacting activities only sporadically.
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lostech respondentd nebyly mezi mésty statis-
ticky vyznamné, p = 0.131. Ve vSech sledovanych
meéstech byl vys$si podil kurdkh mezi muZi, s vy-
jimkou Ceskych Bud&jovic, kde podil kufacek
(26 %) byl nepatrné vyssi nez podil kurakad (25 %).

Nadmérna konzumace alkoholu, v tomto pfipadé
stanovena jako konzumace vice nez 30 g Cis-
tého alkoholu denné pro muZe a vice nez 20 g
¢istého alkoholu na den pro Zeny, byla zjiSténa
u necelych 18 % respondentii. Rozdily v konzu-
maci alkoholu mezi pohlavimi byly statisticky
vyznamné (p < 0.001), u muzi dosahovala nad-
mérnd konzumace 30 %, u Zen 9 %. Rozdily mezi
mésty ve vyskytu respondentd s timto rizikovym
chovanim byly statisticky vyznamné (p = 0.014).
Vyskyt nad 20 % takovychto osob byl zazname-
nan v Karviné, Brné a Most€. Naopak nejnizsi
vyskyt osob s nadmérnou konzumaci alkoholu byl
ve Zdaru nad Sazavou (11 %).

Na zakladé odpovédi na otazky tykajici se stra-
vovacich navyki bylo stanoveno skore, které vy-
jadfuje pristup respondentl ke zdravé vyzive.
Celkem u 13 % bylo zji§téno dobré dodrZovani
zasad zdravé vyZivy, naopak 17 % osob nedodr-
Zuje tato pravidla vibec (27 % muzli a 9 % Zen,
p < 0.001). Z pohledu dodrZovéni pravidel zdravé
vyzivy nebyly mezi respondenty mést zjiStény
vyznamné statistické rozdily (p = 0.205); nejvice
osob se Spatnymi stravovacimi navyky bylo v Mosté
(21 %) a ve Zdaru nad Sazavou (20 %), na-
opak nejnizsi podil byl zjistén v Olomouci (11 %)
a Plzni (14 %).

Konzumace ovoce a zeleniny byla stanovena na
zakladé otazky ,,Odhadnéte, kolik gramli ovoce a
zeleniny (vCetné brambor) spotfebujete denné*.
Doporucend konzumace ovoce a zeleniny (alespor
500 g) byla zjisténa u 22 % respondentll (18 %
muzl, 25 % zen, p < 0.001). Vyznamné rozdily
v konzumaci ovoce a zeleniny byly také zjistény
mezi respondenty mést. Nejvétsi podil osob spliiu-
jici doporuceni bylo zjisténo v Karviné (35 %),
dale v Mélniku (24 %), naopak nejméné v Plzni
(16 %) a v Ceskych Budgjovicich (18 %).

Tab. 7.1.3.1 shrnuje poradi mést podle vyskytu
vys$e hodnocenych rizikovych faktorti. Hodnota ,,1*
predstavuje mésto s nejniz§im vyskytem riziko-
vého faktoru, hodnota ,,10“ naopak mésto s nej-

smoking habits between the respondents of different
cities were not significant statistically, p = 0.131.
In all the cities there was a higher proportion of
smokers among males, except for Ceské Budéjovice,
where the proportion of female smokers (26 %)
slightly exceeded that found among males (25 %).

Excessive alcohol consumption, in this case deter-
mined to be more than 30 g pure alcohol daily for
men and more than 20 g pure alcohol per day
for women, has been found in almost 18 % of
respondents. Differences in alcohol consumption
between the genders were statistically significant
(p < 0.001), in males excessive consumption
reached 30 %, in females it was 9 %. Differences
between cities in the occurrence of respondents
with such behavior risk were statistically signifi-
cant (p = 0.014). Occurrence above 20 % of such
people was found in Karvind, Brno and Most.
On the other hand, the least occurrence of people
indulging in excessive alcohol consumption was
in Zd'dr nad Sdzavou (11 %).

On the basis of answers to questions relating to
eating habits there has been established a score
which expresses the approach of respondents to
a healthy diet. Overall, there was found good abiding
by principles of a healthy diet in 13 %, whereas
17 % do not abide by those rules whatsoever (27 %
males and 9 % females, p < 0.001). From the point
of view of a healthy diet there have not been found
any statistically significant differences among the
cities (p = 0.205); the greatest numbers of persons
with poor eating habits were found in Most (21 %)
and in Zd'dr nad Sdzavou (20 %); the least being
in Olomouc (11 %) and Plzeri (14 %).

Fruit and vegetable consumption has been established
on the basis of the question “Can you estimate how
many grams of fruit and vegetables (including
potatoes) you consume daily”. The recommended
consumption of fruit and vegetables (500 g, at least)
was found in 22 % respondents (18 % males, 25 %
females, p < 0.001). Significant differences in fruit
and vegetable consumption were found between
the cities. The greatest proportion of persons ful-
filling the recommendations was found in Karvind
(35 %) and Meélnik (24 %), and the least in Plzeri
(16 %) and Ceské Budéjovice (18 %).

Tab. 7.1.3.1 summarizes the order of cities by occur-
rence of the risk factors assessed. The value "1
signifies a city with the least incidence of a risk
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vys$Sim vyskytem rizikového faktoru v populaciz.
Jednotlivd poradi pak byla sectena; u mést s nej-

vvvvvv

vvvvvv

mést Olomouc a Hradec Kralové. Naopak nejhorsi
Zivotni styl podle vysledkil dotazniku vykazovali
respondenti Mostu.

factor, the value " 10 that with the highest incidence
of that risk factor in the populationz. The individual
orders were summed up; in cities with the lowest
sum there can be expected a healthier lifestyle
than in cities the overall score of which was higher.
The most healthy lifestyle was found in the respon-
dents of Olomouc a Hradec Krdlové; on the other
hand, the worst lifestyle according to the question-
naire was reported by respondents in Most.

Tab. 7.1.3.1 Poradi mést podle vyskytu sledovanych rizikovych faktora
Tab. 7.1.3.1 Order of cities by prevalence of the risk factors monitored

. . . Spatna Ovoce & L

Mésto Obezita Pohyb Kuractvi | Alkohol vyFiva zelenina Celkem Poradi

City Obesity | Excercise | Smoking | Alcohol o Fruits & Total Order

vegetables
Brno 1 9 2 9 5 6 32 5
Ceské Budsjovice 4 3 1 4 6 9 27 4
Hradec Kralové 2 1 4 5 4 5 21 2
Karvina 8 10 7 10 7 1 43 8
Kladno 7 7 9 7 8 7 45 9
Mélnik 9 5 8 6 3 2 33 6
Most 10 8 10 8 10 4 50 10
Olomouc 3 4 6 3 1 3 20 1
Plzen 6 2 3 2 2 10 25 3
Zdar nad Sazavou 5 6 5 1 9 8 34 7
Psychosocialni faktory Psychosocial factors

Se svym zZivotem bylo v zdsadé spokojeno 55 %
respondentli, naopak necelych 7 % uvedlo, Ze
jsou se svym Zivotem nespokojeni. Rozdily v roz-
loZzeni muzii a Zen podle spokojenosti se Zivo-
tem byly statisticky vyznamné na 5% hladiné¢,
p = 0,022. Mezi muzi bylo vice se Zivotem spo-
kojenych respondentti (57 %) nez mezi Zenami
(54 %). Statisticky vyznamné rozdily byly téz
nalezeny mezi mésty (p < 0.001); nejvice se Zi-
votem spokojenych osob bylo zjiSténo v Olo-
mouci (61 %), Zdaru nad Sazavou (60 %) a Hradci
Kralové (59 %), nejméné pak v Kladné (51 %) a
v Brné (49 %). Rozdil v zastoupeni nespokoje-
nych respondentil ve méstech byl vyznamny, jejich
podil se pohyboval od 3 % respondenti v Plzni
po 13 % v Brné (obr. 7.4).

In principle 55 % of respondents stated that they
are satisfied with their lives, less than 7 % reporting
that they are not satisfied. Differences in the distri-
bution of males and females by satisfaction with
life were significant statistically at the 5% level,
p = 0.022. Among male respondents there were
more of those satisfied with their lives (57 %) than
among females (54 %). Statistically significant
differences were also found between the cities
(p < 0.001); most of those satisfied with their lives
were found in Olomouc (61 %), Zddr nad Sdzavou
(60 %) and Hradec Krdlové (59 %), the least in
Kladno (51 %) and Brno (49 %). The difference
in the distribution of respondents dissatisfied with
their lives was significant, ranging from 3 %
respondents in Plzeri to 13 % in Brno (Fig. 7.4).

2y pfipadé konzumace ovoce a zeleniny prestavuje hod-
nota ,1“ mésto s nejvysSim podilem osob s dostateénou
konzumaci ovoce a zeleniny a naopak.

2 In the case of fruit and vegetable consumption, the
value “1” signifies a city with the greatest proportion
of persons with adequate consumption of fruit and vege-
tables, and vice versa.
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Kvalitu ovzdusi hodnotilo ve svém mésté jako
obtéZujici faktor 11 % respondentd. Nejvice osob
nespokojenych s kvalitou ovzdusi bylo v Mosté
(18 %) a Karviné (17 %), nejméné pak ve Zdaru
nad Sazavou (3 %) (obr. 7.5).

7.2 Vyvoj intenzity umrtnosti v Ceské
republice

Zakladnim rdmcem pro studium intenzity Gmrt-
nosti a zmén zdravotniho stavu populace je teorie
epidemiologického ptfechodu, resp. zmény zdra-
votniho stavu populace (health transition). Tento
prechod popisuje dynamiku a faktory vedouci
z dlouhodobého hlediska k vyraznému ridstu na-
déje doziti® [3, 4]. Po staleti trvajici obdobi s vy-
sokou intenzitou Umrtnosti, vyraznymi vykyvy
v disledku epidemii a hladomori a nizkou na-
déji doziti (25-35 let) prechazi na konci 18. stoleti
do obdobi ptrekonavajici infek¢ni onemocnéni
(1. etapa prechodu). V dalSim obdobi (2. etapa)
dochézi k poklesu trovné umrtnosti predev§im
v dtsledku redukce umrti na kardiovaskularni
onemocnéni, ale také na tzv. clovékem zpisobena
onemocnénit. V doposud posledni fazi (zatim
pozorované pouze v nekterych vyspélych zemich)
dochazi k rdstu nadéje doZziti v dasledku dalsi
redukce Umrtnosti v nejvySsim véku a hovofti se
o obdobi, kdy dochézi ke zpomaleni procesu
starnuti (3. etapa) [3, 4].

Vyvoj intenzity imrtnosti v CR v povale¢ném obdobi
Ize rozdélit do tfi zakladnich etap, 1945-1960,

Ambient air quality in their city was considered
to be a disturbing factor by 11 % respondents.
The greatest proportion of respondents dissatis-
fied with ambient air quality was in Most (18 %)
and Karvind (17 %), The least in Zd'dr nad Sdza-
vou (3 %) (Fig. 7.5).

7.2 Mortality dynamics in the Czech
Republic

The basic framework for any study of the mortality
and changes in population health is the theory of
epidemiological transition and population health
transition. This transition describes the dynamics
and factors from the long-term point of view leading
to a marked increase in life expectancy3 [3, 4].
After a centuries-long period characterized by
a high mortality rate with marked fluctuations due
to epidemics and famines, with a low life expectancy
of 25-35 years, there comes at the close of the
18" century a period of overcoming infectious
diseases (1°' stage of transition). In the following
period (Z"d stage) there is a fall in mortality fore-
most due to a reduction in cardiovascular morta-
lity, as well as of so-called man-made diseases®.
In the present last stage (observed for the time being
only in certain developed countries) life expectancy
is increasing due to a further reduction of mortality in
the most advanced age, and in question is the slowing
down of the process of ageing (3rd stage) [3, 4].

The dynamics of the mortality in the Czech Re-
public in the post-war period can be divided into
three fundamental stages: 1945—1960, 1960—1990
and 1990-2008. In the first period up to the 1960s

8 Nadéje doziti je jednim z ukazatel( intenzity umrtnosti,
Casto je téz pouzivan jako ukazatel vyspélosti, socio-
kulturniho vyvoje ¢i zdravotniho stavu populace. Jedna
se o synteticky ukazatel, ktery vychazi ze specifickych
mér umrtnosti (podle pohlavi a véku) v realné populaci,
tj. poméru zemrelych a zijicich v jednotlivych vékovych
skupinach. Zjednodu$ené feceno je nadéje doziti odha-
dem prdmérného poctu let, kterého se mize dana osoba
dozit, jestlize budou zachovany stavajici umrtnostni pod-
minky po zbytek jejiho Zivota. NejCastéji se muzeme
setkat s nad&ji doziti pfi narozeni (ey) a s nadéji doziti
ve véku 65 let nebo 80 let (eg5, egp), Nadéje doZiti vSak
mUze byt pocéitana pro jakykoliv vék. JelikoZ se hodnoty
nadéje doziti vyrazné li§i mezi pohlavimi, je tento ukazatel
pocitan zvlast pro muze a zeny.

Nemoci souvisejici se zivotnim stylem, napf. zhoubny
novotvar pridusky, pridusnice a plice, nemoci souvise-
jici s nadmérnou konzumaci alkoholu, dopravni nehody,
sebevrazdy apod.

3 Life expectancy is one of the indicators of the mortality
rate, it is also often used as an indicator of maturity,
socio-cultural development or population health. In
question is a synthetic indicator which follows from
specific mortality rates (by gender and age) in a real
population, i.e. the ratio of deceased and living in each
age group. In simple terms, life expectancy is an estimate
of the mean number of years a given person can live
when mortality conditions remain the same till the end of
one’s life. Most often we may come across life expectancy
at birth (ep) and life expectancy at 65 or 80 years of age
(ees, €gg); however, life expectancy can be calculated
for whatever age. Since life expectancy differs between
the genders, this indicator is calculated separately for
males and females.

Diseases related to lifestyle, e.g. malignant tumors
of the bronchi, trachea and lungs, diseases related
to excessive alcohol consumption, traffic accidents,
suicides, efc.
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1960-1990 a 1990-2008. V prvnim obdobi, trva-
jicim do pocatku 60. let, doslo k vyraznému na-
rastu nadéje doziti pfi narozeni, a to v dusledku
rychle klesajici kojenecké umrtnosti a umrtnosti
na infekéni onemocnéni (doznivajici 1. etapa pre-
chodu). O tom, Ze §lo o redukci umrtnosti zejména
v mladSich v€kovych skupinich, svéd¢i napt. na-
déje doziti ve véku 65 let, kterd v tomto obdobi
zlstala u muzi t€méf stejnd (nadéje doziti ve
véku 65 let odrazi pouze umrtnost vékovych sku-
pin 65 a vice let), blize obr. 7.6.

Nésledujici etapa je charakteristickd stagnaci in-
tenzity celkové dmrtnosti a vysokou intenzitou
umrtnosti na nemoci obéhové soustavy zejména ve
stfednim a vysSim veku. Situace ve vétSiné evrop-
skych zemich byla na poc¢itku 60. let obdobna.
Intenzita dmrtnosti na infekéni onemocnéni do-
sahla velmi nizkych hodnot, ¢imZ se zuZil prostor
pro dalsi zlepSeni zdravotniho stavu, a doslo k vy-
raznému zpomaleni poklesu timrtnosti ¢i dokonce
ke stagnaci. V zemich zapadni Evropy tento jev
netrval déle neZ jedno desetileti a doslo k opé-
tovnému rastu nadéje doziti v dasledku poklesu
urovné kardiovaskularni imrtnosti. Tato 2. etapa
zmény zdravotniho stavu populace je proto také
nékdy nazyvéna ,kardiovaskularni revoluci® [4].
V Cesku, stejné jako ve véing zemi stfedni a
vychodni Evropy, ke zmifiovanému k znovuobno-
veni ristu nadéje doziti na pocatku 70. let ne-
doslo a nepfiznivy trend v urovni dmrtnosti, vice
patrny u muzské Casti populace, pretrval dalsi
desetileti. Rozdilny vyvoj mezi ,,vychodni a ,,za-
padni® Evropou byl zpisoben neefektivnim so-
cialistickym zdravotnictvim, konkrétné¢ ekono-
mickymi problémy, které neumoZziiovaly pofizeni
novych, finan¢né ndkladnych technologii na jedné
strané, na druhé strané politicky systém nepodpo-
roval individualni mysleni a rozhodovéni, které
je nezbytné pro boj s neinfekénimi onemocné-
nimi [3]. V tomto regionu tak dosSlo k nécemu,
co je naopak v odborné literatufe oznacovano
jako ,kardiovaskularni krize*. Obdobi stagnace
trvalo v Cesku piesné tfi dekady, jak je patrné
z obrazku 7.6. Béhem tohoto obdobi nadéje do-
Ziti pti narozeni klesla o ptll roku u muzf a u Zen
vzrostla pouze o dva roky. Rok 1990 byl posled-
nim rokem, kdy doSlo k byt nepatrnému ristu
umrtnosti a tim k poklesu nadéje doziti.

there appeared a marked increase in life expectancy
at birth, namely due to rapidly decreasing infant
mortality and mortality due to infectious diseases
(residues of the 1" stage of transition). Proof that in
question was the reduction of mortality in younger
age groups is in the fact that life expectancy at
65 years of age remained almost the same (life
expectancy at 65 years of age reflects only the
mortality of age groups of 65 years and over),
for details see Fig. 7.6.

The next stage is characterized by the stagnation
in the overall mortality with a high rate of cardio-
vascular mortality, namely in the middle and
older age groups. The situation in most European
countries was analogous at the beginning of the
1960s. The mortality rate due to infectious diseases
reached very low levels, whereby there was narrowed
the potential of further improvement and there
was a marked slowing down of the mortality or
even its stagnation. In the countries of western
Europe this phenomenon did not last for more than
a decade, and there again appeared an increase
in life expectancy due to a decrease in cardio-
vascular mortality. This o stage of change in popu-
lation health is therefore also sometimes called the
“cardiovascular revolution” [4]. On the territory of
the present Czech Republic, as in most countries
of central and eastern Europe, the above-mentioned
reappearance of an increase in life expectancy
did not materialize in the early 1970s, and the
unfavorable trend in the mortality level, more
apparent in the male population, continued another
decade. The difference in development between
“eastern” and “western” Europe was caused by
an in this sense ineffective socialistic healthcare
system, namely due to economic problems that did
not allow the procurement of new financially costly
technologies on the one hand, and on the other
a lack of individual initiative which is essential
in the battle against non-infectious diseases [3].
Thus, in this region there came to be what in
the professional literature is called the “cardio-
vascular crisis”. The period of stagnation lasted
exactly three decades as is apparent from Fig. 7.6.
Over that period life expectancy at birth decreased
by half a year in males and increased by only
two years in females. The year 1990 was the last
yvear in which there appeared an albeit slight
increase in the mortality whereby a decrease in
life expectancy.
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V poslednich dvaceti letech doslo k vyraznému
zlepSeni umrtnostnich pomérd v ceské populaci.
Nadéje doziti pfi narozeni od roku 1990 vzrostla
0 6,4 roku pro muze a 4,9 roku pro Zeny a do-
sahla tak v roce 2008 hodnot 74,0 let pro muZe
a 80,3 let pro Zeny. Pro lepsi pochopeni tohoto
vyvoje je vhodné sledovat proces umrtnost de-
tailn&ji, obr. 7.7 popisuje vyvoj standardizované
miry imrtnosti podle vybranych pfi¢in imrti (pro
moZnost zobrazeni vSech sledovanych pfi¢in bylo
zvoleno logaritmické méfitko). U muzi lze od
roku 1990 do roku 2008 pozorovat vyrazny pokles
intenzity umrtnosti zejména na nemoci ob&hové
soustavy (na 52 % hodnoty roku 1990) a vnéjsi
priciny (65 %). U Zen byl nejvyraznéjsi pokles
(na 47 % hodnoty v roce 1990) pozorovan u vnéj-
Sich pricin a nasledné u onemocnéni obéhové sou-
stavy (na 57 %). Obr. 7.7 uvadi i vyvoj imrtnosti na
dvé nejcastéjsi KVO onemocnéni, a sice na ische-
mickou chorobu srde¢ni (MKN10, dg. 120-125) a
mozkovou mrtvici (MKN10, dg. 160-169). Presto,
Ze celkova mira imrtnosti na KVO sice neustéle
klesa, predevsim diky poklesu amrtnosti na moz-
kovou mrtvici (36 % hodnoty 1990 u muzd, 39 %
u Zen), dochézi v poslednich letech k pozastaveni
pozitivniho trendu u ischemické choroby srdecni
a to jak u muzd, tak u Zen.

Obr. 7.8a a 7.8b ukazuje, které vékové skupiny a
které priciny tmrti pfisp€ly k rtstu nadéje do-
ziti mezi lety 1990 a 2008. Souctem jednotli-
vych sloupcit v grafu dostaneme hodnotu roz-
dilu mezi nadéji doziti pfi narozeni v kone¢ném
(2008) a pocate¢nim roce (1990), tj. 6,4 roku
u muzi a 4,9 roku u Zen. Rast nadéje doziti pfi
narozeni u muzd byl z pohledu pficin umrti zpi-
soben poklesem umrtnosti na nemoci obéhové
soustavy (54 %), vnéjsi pficiny (10 %) a ostatni
pfi¢iny (12 %), za kterymi se skryva zejména
pokles intenzity umrtnosti v prvnim roce Zivota
(vrozené vady a nékterd onemocnéni vznikla v pe-
rinatdlnim obdobi). Z pohledu vékovych skupin
stoji za rustem nad€je doziti sniZeni intenzity
umrtnosti ve stfednim a vy$$im véku, konkrétné
vékové skupiny 50-79 let pfispély témét 60 %,
a dalSimi 10 % pftispélo sniZzeni kojenecké umrt-
nosti z 12,4 %o v roce 1990 na 3,3 %o v roce 2008.
Za zminku stoji 1 pokles intenzity Umrtnosti na
zhoubny novotvar prudusnice, prudusky a plice

In the past twenty years there occurred a marked
improvement in the mortality situation in the Czech
population. Since 1990, life expectancy at birth has
increased by 6.4 years in males and by 4.9 years
in females, thus attaining 74.0 years in males and
80.3 years in females in 2008. For a better under-
standing of this development it is appropriate to
follow up the process of mortality in more detail,
in Fig. 7.7 is described the development of the stan-
dardized measure of mortality by selected causes
of death (a logarithmic scale has been chosen to
depict all the causes followed up). Over the period
1990-2008, in males there can be observed a marked
drop in the mortality namely regarding the cardio-
vascular system (down to 52 % of that in 1990)
and external causes (down to 65 %). In females
the most marked decrease (down to 47 % of that
in 1990) was observed in external causes and down
to 57 % in cardiovascular diseases. Figure 7.7
also presents the mortality due to the most frequent
cardiovascular affections, namely ischemic heart
diseases (ICD-10, dg. 120-125) and cerebrovascular
accident (ICD-10, dg. 160-169). Although overall
mortality due to CVD continues to decrease, fore-
most regarding cerebrovascular accident (36 %
that in 1990 in males, 39 % in females), the posi-
tive trend has stopped in IHD in males as well as
in females.

Fig. 7.8a and 7.8b show which age groups and what
causes of death contributed to the increase in life
expectancy over the years 1990 and 2008. The sum
of the separate columns in the graph gives the
value of the difference between life expectancy
at birth in the final (2008) and initial (1990) years,
i.e. 6.4 years in males and 4.9 years in females.
The increase in life expectancy at birth in males from
the point of view of causes of death was caused by
a fall in cardiovascular mortality (54 %), external
causes (10 %) and other (12 %), the latter including
namely a drop in mortality rate in the first year
of life (congenital defects and certain perinatal
affections). Regarding age groups, increase in life
expectancy was supported by a drop in the morta-
lity in the middle and older age groups, i.e. in the
50- to 79-year age group contributing almost 60 %,
and another 10 % contributed by the fall of infant
mortality from 12.4 %o in 1990 down to 3.3 %o
in the year 2008. Noteworthy is also a decrease
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(dale ZN plic, MKN10, dg. C33-34), ktery prispél
8 %. U Zen byl téZ narast nadéje doZiti pfi na-
rozeni mezi lety 1990 a 2008 zplsoben pokle-
sem intenzity dmrtnosti na nemoci obéhové sou-
stavy (58 %), dale na zhoubné novotvary (13,7 %),
vnéjsi priciny (9 %) a ostatni piiciny (16,9 %).
Zatimco u muzl doSlo ke zlepSeni umrtnosti
u vSech sledovanych pfi¢in umrti, u Zen doSlo
k celkovému naridstu intenzity Gmrtnosti na ZN
plic (viz zaporné hodnoty na obr. 7.8b), coZ od-
razi odli$nou fazi vyvoje rozsifeni kufactvi v po-
pulaci mezi muzi a Zenami. Z pohledu vékovych
skupin pfispélo k rlistu nadéje doZiti u Zen
sniZeni intenzity umrtnosti ve véku 60 a vice let
témér 70 %, dalSich 10 % pfipadlo na redukci
kojenecké umrtnosti (z 9,1 %o v roce 1990 na
2,4 %o v roce 2008). Toto obdobi 1ze tedy pova-
Zovat za druhou etapu zmény zdravotniho stavu
populace.

Pozitivni vyvoj zdravotniho stavu obyvatelstva po
roce 1990 probihajici v rdmci procesu spolecen-
ské transformace je ovlivnén fadou faktori; k nej-
vyznamnéjsim faktorim patii zejména dostup-
nost moderni zdravotnické techniky, vysoce ucin-
nych 1é¢iv, zavadéni modernich 1é¢ebnych metod,
vyrazny vzestup vykont zdravotnickych sluzeb
(napf. kardiologickych operaci) ¢i realizace pre-
ventivnich screeningovych programil (napf. ma-
mograficky screening od roku 2002, cervikalni
screnning (2008) nebo kolorektdlni screening
(2009)). DalSimi faktory mimo oblast zdravot-
nictvi jsou zlepSeni Zivotniho prostfedi, zména
Zivotniho stylu u c¢asti populace, predev§im ve
vyZzivovych zvyklostech, zejména v disledku §irsi
nabidky potravin, zména struktury ekonomické
aktivity obyvatelstva (niZ§i podil osob zamést-
nanych v primyslu) a v neposledni fadé socidlni
unosnost ekonomické transformace [5].

Pres vyrazné zlepSeni timrtnostnich pomérii v ceské
populaci a tim i zdravotniho stavu, nadéje doZiti pfi
narozeni v CR stile nedosahuje hodnot priiméru
EU27. V roce 2008 se hodnoty nadé&je doziti pfi
narozeni v ramci EU pohybovaly od 66,3 let v Litvé
do 79,2 let ve Svédsku u muzd, a od 70 let v Bul-
harsku do 84,8 let ve Francii u Zen.

in the mortality rate related to malignant neoplasm
of the trachea, bronchi and lungs (further as lung
malignancies, ICD-10, dg. C33-34) which contributed
by 8 %. In females the increase in life expectancy
at birth over the years 1990 and 2008 was also
caused by a drop in the cardiovascular mortality
rate (58 %), malignant neoplasms (13.7 %), external
causes (9 %) and other (16.9 %). While in males
there was an improvement in the situation regarding
mortality due to all the causes under follow-up, in
females there was an overall increase in mortality
due to lung malignancies (see negative values in
Fig. 7.8b) reflecting the different stage in the dyna-
mics of the smoking habit in the population between
males and females. From the point of view of age
groups, to the increase in female life expectancy
there contributed to drop in the mortality 70 %
the age of 60 and over, with another 10 % relating
to the reduction in infant mortality (from 9.1 %o
in 1990 down to 2.4 %o in 2008). This period can
thus be considered to be the second stage in popu-
lation health transition.

The positive development of population health after
1990 taking place in the framework of social transfor-
mation has been influenced by a number of factors;
the most significant being namely the availability
of modern healthcare technology, highly effective
pharmaceuticals, the introduction of modern thera-
peutical methods, a marked increase in healthcare
service interventions (e.g. cardiological operations)
or the realization of preventive screening programs
(e.g. mammographic screening since 2002, cervical
screening since 2008, colorectal screening since
2009). Other factors aside of healthcare are impro-
vements in the living environment, lifestyle change
in a part of the population, namely in eating habits
as a consequence of broader food supply, changes
in the structure of economic activities (lower pro-
portion of people employed in the manufacturing
industry), as well as the social endurability of the
economic transformation [5].

Despite the marked improvement in the mortality
situation in the Czech population, whereby also in
population health, life expectancy at birth in the
Czech Republic does not reach the average values
in EU27. In 2008 life expectancy at birth in the EU
ranged from 66.3 years in Lithuania to 79.2 years
in Sweden in males, and from 70 years in Bulgaria
to 84.8 years in France in females.
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Obr. 7.1 Subjektivni hodnoceni zdravi podle dosazené urovné vzdélani
Fig. 7.1 Self-perceived health by the level of education
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Obr. 7.2 Vyskyt vybranych onemocnéni a rizikovych faktora, 2009
Fig. 7.2 Prevalence of selected diseases and risk factors, 2009
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Obr. 7.3 Vyskyt vybranych rizikovych faktora v jednotlivych méstech
Fig. 7.3 Prevalence of risk factors in the monitoring cities
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Obr. 7.4 Spokojenost se zivotem
Fig. 7.4 Life satisfaction
Podil osob [%]
Percentage of persons [%]
' HEEEEE N
S EEEEEN
AN E N
AN
-1kl
. I
N 1R Rl nNl
NN N
20 T
I Spokojen Neutralni nazor Nespokojen
10 Satisfied Neutral opinion Not satisfied
0 .
Celkem ocC ZR HK CB ME PM MO Kl KD BM
Total Mésto (kody podle tab. 1.1)
City (codes, see Tab. 1.1)
Obr. 7.5 Vnimani znecisténi ovzdusi v okoli bydlisté
Fig. 7.5 Perceived air pollution in the neighbourhood
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Obr. 7.6 Nadéje doziti pii narozeni a ve véku 65 let, CR, 1945-2008
Fig. 7.6 Life expectancy at birth and at age of 65 years, CR, 1945-2008
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Obr. 7.7 Vyvoj intenzity umrtnosti na vybrané skupiny pfi¢in amrti
v obdobi 1970-2008, CR
Fig. 7.7 Mortality dynamics in selected groups of causes of death
in 1970-2008, CR
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Obr. 7.8a Prispévky vékovych skupin a pfi¢in amrti ke zméné nadéje doziti muza
pfFi narozeni, 1990-2008
Fig. 7.8a Contributions of age groups and selected causes of death to changes
in life expectancy at birth, men, 1990-2008
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Obr. 7.8b Prispévky vékovych skupin a pri¢in amrti ke zméné nadéje doziti zen
pfi narozeni, 1990-2008
Fig. 7.8b Contributions of age groups and selected causes of death to changes
in life expectancy at birth, women, 1990-2008
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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 mé kazdy za-
méstnavatel, povinnost zhodnotit riziko a zafra-
dit prace, které jsou na jeho pracovistich vyko-
navany, do jedné ze 4 kategorii, v zdvislosti na
vyskytu rizikovych faktori prace a na jejich za-
vaznosti. Z udaji v Informac¢nim systému Kate-
gorizace praci vyplyva, Ze k datu 6. 5. 2010 bylo
zatfazeno do vSech kategorii prace (2, 2R, 3, 4)
celkem 1 944 763 osob, coz je 62 802 osob/
100 tisic zaméstnanci. V kategoriich rizikové
prace (2R, 3, 4), bylo evidovano 439 455 osob,
(14 208 o0sob/100 tisic zaméstnanci). Do kate-
gorie 4, coZ jsou pracovisté vysoce rizikova, bylo
zatazeno 14 885 osob (483/100 tisic zamést-
nanci), z toho je 1 434 Zen.

Aktudlni pocet zaméstnancl zarfazenych 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 (83 602), Stiredoceském (45 728)
a Usteckém (40 844) (obr. 8.1). V piepoctu na
100 000 zaméstnanct nepievySuji celostatni pri-
mér 14 208 zaméstnancti kraje Praha (4 743),
Karlovarsky (10 778), Jihomoravsky (11 312)
a Liberecky (12 995).

Nejvice zaméstnanct ve vSech kategoriich prace
(2, 2R, 3, 4) je evidovano podle faktoru Fy-
zickd zatéz — 1 014 930 osob, Pracovni poloha —
783 916 osob, Hluk — 777 538 osob a Psychicka
zatéz — 754 901 osob. V kategoriich rizikové
prace (2R, 3, 4) je nejvice evidovanych zamést-
nanct v riziku faktoru Hluk — 324 791, Fyzicka
zatéZ — 285 261 a Pracovni poloha — 193 465,
viz tab. 8.1.2 a obr. 8.2.

Pfi praci mohou byt zaméstnanci exponovani
1 vice nez jednomu faktoru. V tabulce 8.1.3 jsou
uvedeny tdaje o poctu osob exponovanych podle
poctu pusobicich faktort. Celkem 68,9 % za-

8. OCCUPATIONAL HEALTH
HAZARDS AND THEIR
CONSEQUENCES

8.1 Exposure monitoring based on data
from occupational and workplace
categorization

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
May 6, 2010, a total of 1,944,763 persons have
been registered in all work categories (2, 2R, 3, 4),
i.e. 62,802 persons/100,000 employees with
medical insurance. The work at risk category
(2R, 3, 4) comprised 439,455 persons, i.e. 14,208
persons/100,000 employees. In category 4 (high-
risk workplaces) 14,885 persons (483/100,000
employees) were registered in the Czech Republic,
of which 1,434 were women.

The sum of employees categorized by individual
work categories in the administrative regions is
presented in Tab. 8.1.1. The largest number of
employees at risk categories (2R, 3, 4) were in the
Moravia-Silesia (83,602), Central Bohemia (45,728)
and Usti nad Labem (40,844) regions (Fig. 8.1). The
nationwide mean of 14,208 per 100,000 employees
was not exceeded by the following regions: Prague
(4,743), Karlovy Vary (10,778), South Moravian
(11,312) and Liberec (12,995).

The largest number of employees in all work cate-
gories (2, 2R, 3, 4) are registered in the following
categories: Physical load — 1,014,930, Working
posture — 783,916, Noise — 777,538 and Psychic
load — 754,901. Registrations at risk categories
(2R, 3, 4) are as follows: Noise — 324,791, Physical
load — 285,261 and Posture — 193,465; see 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 68.9 % of employees are exposed to
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Tab. 8.1.1 Pocet exponovanych zaméstnanci v kategoriich prace podle kraji k 6. 5. 2010
Tab. 8.1.1 Number of employees in work categories in the regions, on May 6, 2010

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 203 198 89243 | 165878 78284 1381 467| 35233 10 381 706, 111
Stfedocesky 241914 76738 | 196 186| 63943 9657 3411 34923 9295 1148 89
JihoCesky 106 172 42 467 81 062| 34497 361 235/ 23866| 7698 883 37
Plzerisky 112 007 46 410 87196 39362 1955 1064 21444 5839 1412 145
Karlovarsky 64 749 28 860 56 589, 26 310 221 33 7820, 2512 119 5
Ustecky 170 377 71860 | 129533| 57990, 3249 1300/ 36711 12494 884 76
Liberecky 79 587 33270 64 656, 28 052 673 294| 13654| 4814 604| 110
Kralovéhradecky| 104 193 42 705 81029 35410] 3761 1344/ 18566 5858 837 93
Pardubicky 90 079 34 393 68 924| 29317, 4204 995/ 16298 3988 653 93
Vysocina 114 373 37 855 89299 31797 5096 1593 19313 4406 665 59
Jihomoravsky 186 367 73972 | 151749| 63804 3000 1453 30736 8535 882 180
Olomoucky 115148 46 290 86 181 37425 4118 1833 23808 6886 1041 146
Zlinsky 107 889 47 036 81918 37048 1849 1098 23605 8836 517 54
Moravskoslezsky | 248 710 90090 | 165108| 72378/ 7100/ 3304| 71968 14172| 4534| 236
Celkem / Total 1944 763 761 189 |1 505 308|635 617| 46 625| 18 424|377 945|105 714| 14 885 1434
Tab. 8.1.2 Pocet evidovanych expozic zaméstnancu podle faktoru, stav k 6. 5. 2010
Tab. 8.1.2 Number of registered exposures to risk factors, on May 6, 2010
Kategorie faktoru _ Celkem v kategoriich
=i Category of a factor nmkg_gﬁ:ﬁi va;ri +4 Eeir
2 2R 3 4 categories 2R + 3 + 4

Hluk 452747 | 31285 | 280724| 12782 324 791 Noise
Fyzicka zatéz 729669 30178 | 243490| 11593 285 261 Physical load
Prach 134 490| 12174 132796 | 11555 156 525 Dust
Vibrace 93849, 6733 84 171 8903 99 807 Vibrations
Biologicke cCinitele 107 694 | 11670 44 293 312 56 275 Biological agents
Psychicka zatéz 581 733| 20119 149 423| 3626 173 168 Mental load
Chemickeé latky 147 631| 13025 70133| 3582 86 740 Chemicals
Pracovni poloha 590 451| 19230 166 973| 7262 193 465 Working posture
Neionizujici zafeni 10709| 1530 26 253 614 28 397 Non-ionizing radiation
a elmag. pole and elmag. field
Zatéz teplem 44914 3276 43498 2513 49 287 Heat load
Zrakova zatéz 267 240| 3783 43882| 1478 49 143 Visual load
Vybrané prace 30 808 360 4 387 48 4795 Selected jobs
Zatéz chladem 162452 2910 32565| 2042 37 517 Cold load
lonizujici zareni 324 380 228 9 617 lonizing radiation

Tab. 8.1.3 Pocet exponovanych zaméstnanci podle poc¢tu soucasné pisobicich faktora, stav k 6. 5. 2010
Tab. 8.1.3 Number of employees with concurently acting risk factors, on May 6, 2010

Pocet rizikovych faktor(i

Pocet zaméstnancli v kategoriich 2—4

Number of risk factors Number of employees at categories 2—4
1 605 054
2 554 493
3 346 744
4 223 035
>4 214 262
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meéstnancl je exponovano vice neZ jednomu fak-
toru; vice nez Ctyfem faktordm je exponovano
11,1 % zaméstnancu.

Uvedené pocty evidovanych osob nelze povazo-
vat za neménné. V poslednim roce napt. doslo ke
znacnému uUbytku zaméstnanct. V dal§im obdobi
bude dochazet k zaniku a vzniku pracovist, budou
realizovana ochrannd opatieni ke sniZeni rizika
a bude tak dochazet k prekategorizovani praci.
V pribéhu ¢asu dochézi také k legislativnim zmé-
nam, které zahrnuji i nové poznatky o piisobeni
Skodlivin na ¢lovéka.

8.2 Registr profesionalnich expozic
karcinogentim REGEX

Rok 2009 znamenal pro fungovani ,Registru
osob profesionalné exponovanych karcinogendm*
kvalitativni skok. Zasadnim zplisobem se zmé-
nila organizace sbéru dat a zplsob jejich ukla-
dani. Sbér dat nyni zajistuji orgdny ochrany ve-
fejného zdravi. Spravu databaze REGEX pfevzalo
,,Koordina¢ni stfedisko pro resortni zdravotnické
informacni systémy* (KSRZIS) a REGEX byl
zaclenén jako samostatny modul do ,,Informacniho
systému kategorizace praci®.

Data shromaZzdovana v ramci systému REGEX
byla v maximdlnim moZném rozsahu pfevedena
1 do nového softwarového modulu REGEX. Vzhle-
dem k jejich objemu a kapacitnim moZnostem
organil ochrany vefejného zdravi se rozjezd nového
systému sbéru dat soustiedil v tomto pfechodném
obdobi pfedev§im na profesiondlni expozice cyto-
statikim a jejich aktualizaci. V pribéhu dalSiho
obdobi se predpoklada aktualizace i u subjektd
exponovanych ostatnim latkdm a postupné zava-
déni novych exponovanych subjekttl. V roce 2009
byly aktualizovany zdznamy o 3 210 registrova-
nych osobach. Typ expozice a pocty exponovanych
osob uvadi tab. 8.2.1. V tab. 8.2.2 jsou data uspo-
fadana podle regiond ptivodu.

Informace o expozici cytostatikim byly aktuali-
zovany u 1 915 osob. U 68 z téchto osob byla
provedena v minulosti cytogenetickd analyza.
Procento aberantnich bunék se u osob vySetfenych
konvencni cytogenetickou analyzou pohybovalo
v rozpéti od 2 % do 8 %. Aritmeticky pramér
byl 3,67 % aberantnich bunék, medidn a modus

more than one factor and 11.1 % are exposed
to more than four harmful factors.

The presented numbers of registered persons are not
immutable. For instance, over the past year there
has occurred a marked reduction in the numbers
of employees. In the next period there shall be
changes as regards the phasing out of many work-
places and the establishment of others, there shall
be materialized protective measures for risk reduction
and thus changes shall be made in categorization
of work. Likewise, over time there will be changes
in legislation which comprise an updated under-
standing of the effects of pollutants on humans.

8.2 Register of occupational exposure
to carcinogens: REGEX

The year 2009 represented a qualitative change in
the “Register of Persons Occupationally Exposed
to Carcinogens”. The organization of data col-
lecting and the way of their storage have undergone
a radical transformation. Data collection is now
being ensured and carried out by the organs of
public health protection. The management of the
REGEX data base has been taken over by the
“Coordination Center for Branch Healthcare
Information Systems” (KSRZIS), and REGEX has
been included as an independent module in the
“Job Categorization Information System”.

Data collected within the framework of the REGEX
system have been also transferred to a new soft-
ware REGEX module to the maximum possible
extent. In view of their volume as against the
capacity of the organs of public health protection,
the start of the new data collection system has
concentrated, in this transitional period, foremost
on occupational exposure to cytostatics and their
updating. In the course of the period to follow
there is anticipated an updating also in subjects
occupationally exposed to other substances, as
well as the introduction of new exposed subjects.
Overall, there have been updated entries on 3,210
registered persons in 2009. The type of exposure
and numbers of persons exposed are presented
in Tab. 8.2.1. Data arranged by administrative
region of origin are presented in Tab. 8.2.2.

Information on exposure to cytostatics has been
updated in 1,915 persons. In 68 of them there had
been carried out a cytogenetic analysis in the past.
The percentage of aberrant cells in persons examined
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byl roven v obou pfipadech 4 % aberantnich
bunék. Toto zji$téni je konzistentni a koherentni
s predchézejicimi vysledky, indikujicimi zvySené
riziko zhoubnych novotvar u osob profesionilné
exponovanych cytostatikiim.

by conventional cytogenetic analysis was in the
range of 2 to 8 %. The arithmetical average was
3.67 % of aberrant cells, the median and modus
both equaled 4 % aberrant cells. This finding is
consistent and coherent with previous results indi-
cating an increased risk of malignant neoplasm
in persons occupationally exposed to cytostatics.

Tab. 8.2.1 Poc¢ty aktualizovanych zaznami o expozici karcinogenim, 2009
Tab. 8.2.1 Numbers of updated records of exposure to carcinogens, 2009

Karcinogen Pocet exponovanych osob %
Carcinogen Number of exposed persons

1,3-Butadien / 1,3-Butadiene 79 2.46
Benzen / Benzene 69 2.15
Benzo[a]pyren / Benzo[a]pyrene 8 0.25
Bromi¢nan draselny / Potassium bromate 1 0.03
Cytostatika / Cytostatics 1915 59.66
Formaldehyd / Formaldehyde 86 2.68
Horninové prachy / Rock dusts 20 0.62
Chrém (V1) a jeho slou€eniny / Chromium and comp. 124 3.86
Latka s vétou R 45 / Substance with risk phrase R 45 277 8.63
Latka s vétou R 49 / Substance with risk phrase R 49 6 0.19
Nikl a jeho slou¢eniny / Nickel and comp. 47 1.46
o-Toluidin / o-Toluidine 8 0.25
Prace spojené s expozici PAU / Works with PAH exposure 11 0.34
Prach — ostatni kfemicitany (s vyjimkou azbestu) 87 2.71
Dust — other silicates (excepting asbestos)

Prach z tvrdych dfev / Hardwood dust 186 5.79
Slévarensky prach / Foundry dust 97 3.02
Styren / Styrene 115 3.58
Trichlorethen / Trichloroethene 35 1.09
Vinylchlorid / Vinylchloride 39 1.21
Celkem / Total 3210 100.00

Tab. 8.2.2 Pocet registrovanych zaméstnanca exponovanych karcinogentim, 2009
Tab. 8.2.2 Number of registered employees exposed to carcinogens, 2009

Kraj Celkem z toho cytostatika
Region Total there of cytostatics %
Praha / Prague 524 517 98.7
StredoCesky / Central Bohemia 471 119 25.3
Jihocesky / South Bohemia 147 138 93.9
Plzensky / Pilsen 4 1 25.0
Karlovarsky / Karlovy Vary 22 22 100.0
Ustecky / Usti nad Labem 54 50 92.6
Liberecky / Liberec 129 15 11.6
Kralovéhradecky / Hradec Kralové 159 44 27.7
Pardubicky / Pardubice 225 25 111
Vysocina / Vysocina 485 109 22.5
Jihomoravsky / South Moravia 575 571 99.3
Olomoucky / Olomouc 67 60 89.6
Zlinsky / Zlin 46 5 10.9
Moravskoslezsky / Moravian-Silesian 302 239 79.1
Celkem / Total 3210 1915 59.7
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8.3 Monitorovani zdravotnich ucinku —
Narodni zdravotni registr nemoci
z povolani

V roce 2009 bylo v CR hlageno u 1 107 pracov-
nikdt celkem 1 313 profesiondlnich onemocnéni
(739 piipadii u muzl a 574 ptipadi u Zen), z toho
bylo 1 245 nemoci z povolani a 68 ohroZeni ne-
moci z povoldni. Ve srovnani s rokem 2008 klesl
v roce 2009 nejen absolutni pocet pracovnikll po-
stizenych profesiondlnim onemocnénim (pokles o 8,
tj. 0 0,7 % pripadf), ale také celkovy pocet hlase-
nych profesiondlnich onemocnéni (pokles o 90,
tj. 0 6,4 % pripadir). Pokles se tyka témér vSech
kategorii profesiondlnich onemocnéni, s vyjimkou
infekénich nemoci (zejména svrabu), onemoc-
néni plic a nddorovych onemocnéni, jejichZ pocty
v roce 2009 mirné vzrostly. Pres uvedené skutec-
nosti nadéle plati, Ze pocty hlaSenych profesio-
nalnich onemocnéni byly i v roce 2009 s vysokou
pravdépodobnosti podhodnoceny. Incidence pro-
fesiondlnich onemocnéni byla v roce 2009 celkem
30,9 pfipadi na 100 tisic zaméstnancti v civilnim
sektoru nemocensky pojisténych podle zakona
¢. 187/2006 Sb. Vyvoj poctu profesionalnich one-
mocnéni je zobrazen v tab. 8.3.1 a na obr. 8.3.

Nejvice nemoci z povolani bylo v roce 2009
diagnostikovano v Moravskoslezském kraji (cel-
kem 289, tj. 23 % vSech hlaSenych piipadi).
Nejpocetnéjsi kategorii hlasenych nemoci z po-
volani tam predstavovala onemocnéni zplisobend
fyzikdlnimi faktory — 169, tj. 29 % vSech hlase-
nych pfipadd. Ve srovnani s rokem 2008 doSlo
ve 4 krajich k nartistu poctu hlasenych nemoci
z povolani. Nejvétsi narist byl zaznamenan v kraji
Olomouckém a v kraji Vysocina (o 17 a o 15 pfi-
padd). Nemoci z povolani v krajich znéazoriiuje
tab. 8.3.2.

V roce 2009 nejcastéji onemocnéli pracovnici
v odvétvi ekonomické ¢innosti ,,zdravotni a so-
cialni péce” (CZ NACE Q86-88, celkem 212 pri-
padi, zejména prenosnd a parazitdrni onemocnéni).
V sestupném poradi nasledovalo odvétvi ,,vyroba
kovovych konstrukci a kovodélnych vyrobkt‘
(CZ NACE (C25) se 142 hlaSenymi pfipady a od-
vétvi ,téZba a uprava ¢erného a hnédého uhli*
(CZ NACE BO05) se 128 piipady. V dalsich 48 od-
vétvich ekonomickych Cinnosti byl pocet hlase-
nych nemoci z povolani v rozmezi 1 — 109 pripada.

8.3 Monitoring of Health Effects —
National Register of Occupational
Diseases

In 2009 a total of 1,313 cases of occupational
disease in 1,107 employees (739 men, 574 women)
were reported in the Czech Republic; of these,
1,245 were categorized as occupational diseases
and 68 as threat of occupational disease. In com-
parison to 2008 there was a decrease in both the
absolute number of workers with occupational
disease (8 less cases, i.e. a decrease by 0.7 %) and
the overall count of occupational diseases reported
(90 less, i.e. a decrease by 6.4 %). The decrease
pertains to almost all categories of occupational
diseases except for infectious diseases (including
scabies), affections of the lungs and oncological
diseases, the numbers of which have increased mo-
derately in 2009. Notwithstanding the facts pre-
sented, it still holds true that most probably even in
2009 the numbers of occupational diseases reported
have been underestimated. The incidence in occupa-
tional diseases in 2009 was 30.9 cases per 100,000
employees in the civilian sector with medical
insurance as stipulated under Act no. 187/2006 Coll.
The dynamics of the number of occupational
disease are presented in Tab. 8.3.1 and in Fig. 8.3.

Most of the occupational diseases reported in 2009
were diagnosed in the Moravian-Silesian Region
(total 289, i.e. 23 % of all cases reported). Physical
factors were the most frequent cause of occupa-
tional disease in that region — 169, i.e. 29 % of all
cases reported. In comparison to 2008 there was
a rise in reported occupational diseases in 4 admi-
nistrative regions, the greatest increase being in
the Olomouc and Highland regions (by 17 and
15 cases, respectively). Occupational diseases by
region are shown in Tab. 8.3.2.

In 2009 the majority of occupational diseases
occurred in the “Health and Social Care” branch
of economic activity (CZ NACE Q86-88, a total of
212 cases, particularly transmissible and parasitic
infections). The next most frequent were “Manu-
facture of Metal Products and Constructions”
(CZ NACE C25) with 142 cases reported and
“Mining and Processing of Coal” (CZ NACE BO05)
with 128 cases. In 48 other branches of economic
activity the numbers of reported occupational
diseases ranged from I to 109 cases.
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Tab. 8.3.1 Hlasené nemoci z povolani a ohroZeni nemoci z povolani v letech 1999-2009
Tab. 8.3.1 Reported cases of occupational diseases and threat of occupational diseases in 1999-2009

1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Pocet pacientli / Number of patients | 1 863 | 1713|1661 |1567|1506|1316|1317|1122|1062|1115|1 107

Profesionalni onemocnéni celkem: | 1886|1751 1677|1600|1558|1388|1400|1216|1291|1403|1313
Professional diseases total:

Z toho: / From that:

nemoci z povolani 184516911627 1531|1486|1329/1340|1150| 1228|1327 |1 245
occupational diseases
ohrozeni nemoci z povolani 41 60 50 69 72 59 60 66 63 76 68

threat of occupational disease

Profesionalni onemocnéni — muzi | 119211041034 977| 972| 826| 817| 708 753| 767| 739
Professional diseases — men

Profesionalni onemocnéni — zeny 694| 647| 643| 623| 586| 562| 583| 508| 538| 636| 574
Professional diseases — women

Incidence na 100 000 nemocensky | 41.1| 38.7| 37.4| 35.8| 35.1| 31.6| 31.5| 27.5| 28.6| 30.7| 30.9
pojisténych zaméstnanct
Incidence rate per 100,000
medically insured employees

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

z povolani, 2009
Tab. 8.3.2 Distribution of occupational diseases by region and Chapter of the List of occupational
diseases, 2009
Kraj Kapitola / Chapter Celkem | Incidence!
Region | Il I \Y; vV VI Total | Incidence’

Praha / Prague - 10 3 8 12 - 33 3.4
Strfedocesky / Central Bohemia - 60 58 7 7 1 133 32.4
Jihoc¢esky / South Bohemia - 63 11 9 41 - 124 52.7
Plzensky / Pilsen 2 53 24 8 14 - 101 46.5
Karlovarsky / Karlovy Vary - 4 3 5 1 - 13 14.0
Ustecky / Usti nad Labem - 13 2 16 40 - 71 26.3
Liberecky / Liberec - 27 - 9 1 - 37 25.8
Kralovéhradecky / Hradec Kralové 1 23 10 12 9 1 56 27.6
Pardubicky / Pardubice 1 38 5 17 8 - 69 36.1
Vysoc€ina / Vysocina - 28 8 13 19 - 68 38.9
Jihomoravsky / South Moravia - 15 20 9 26 - 70 14.5
Olomoucky / Olomouc 2 77 12 24 3 - 118 57.5
Zlinsky / Zlin - 13 11 20 - - 44 20.2
Moravskoslezsky / Moravian-Silesian 1 169 71 17 31 - 289 66.6
NerozliSeno (prace v terénu) / Not classified - - 1 1 - - 2 X

Zahraniéi (prace mimo CR) / Work abroad - - - - 17 - 17 X

Celkem / Total 7 593 239 175 229 2 1245 29.3

! Incidence na 100 tisic nemocensky pojisténych zaméstnanct / Incidence rate per 100,000 medically insured employees

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

Il — Nemoci z povolani zpisobené fyzikalnimi faktory

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

IV — Nemoci z povolani kozni

V — Nemoci z povolani pfenosné a parazitarni

VI — Nemoci z povolani zplisobené ostatnimi faktory a €initeli

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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Nejvice nemoci z povolani bylo vyvoldno piso-
benim fyzikalnich faktort (kapitola II — 593 pii-
padd). V sestupném potadi nasledovaly nemoci
tykajici se dychacich cest, plic, pohrudnice a po-
brisnice (kapitola III — 239 pfipadl), nemoci pre-
nosné a parazitarni (kapitola V — 229 ptipadi),
nemoci koZni (kapitola IV — 175 piipadil), nemoci
zptsobené chemickymi latkami (kapitola I — 7 pii-
padil) a nemoci hlasivek (kapitola VI — 2 pfipady),
viz obr. 8.4.

Nejvice nemoci z povolani vzniklo u pracovnikl
pfi praci zafazené do rizikové kategorie 3 (cel-
kem 482, tj. 39 % ptipadi). V rizikové kategorii 4
vzniklo celkem 111 nemoci z povoléni, v rizikové
kategorii 2R to bylo 65 pripadd. Pfi préci nerizi-
kové zarazené do kategorie 1 vzniklo 181 onemoc-
néni, v nerizikové kategorii 2 pak 355 onemocnéni.
Pti uvedenych nerizikovych pracich vznikaly ze-
jména nemoci infekcni a parazitarni, nemoci kozni
a alergické nemoci plic a hornich cest dychacich,
u nichZ dopfedu nelze moznost onemocnéni pred-
vidat, protoZe se zde uplatiiuje také individudlni
vnimavost jednotlivych osob. Nejvice nemoci z po-
volani (celkem 50 %) bylo hlaSeno u pracovnikl
vétSich podnikt s 500 a vice zaméstnanci.

The majority of occupational diseases were caused
by physical factors (Chapter Il — 593 cases). In
descending order there followed diseases affecting
the respiratory tract, lungs, pleura and peritoneum
(Chapter IIl — 239 cases), infectious and parasitic
diseases (Chapter V — 229 cases), dermal affec-
tions (Chapter IV — 175 cases), diseases caused
by chemical substances (Chapter I — 7 cases) and
affections of the vocal cords (Chapter VI — 2 cases),
see Fig. 8.4.

Most of the cases of occupational diseases were
registered in workers by work falling into the risk
category 3 (total 482, i.e. 39 % of cases). In the
risk category 4 there appeared a total of 111 cases
of occupational disease, in risk category 2R it
was 65 cases. The non-risk category 1 produced
181 cases, whilst in non-risk category 2 a total of
355 cases were recorded. In the non-risk categories 1
and 2 the diseases were mostly infectious and
parasitic, dermal and allergic affections of the lungs
and upper respiratory tract, which are however
unforeseeable as there is also in play the individual
sensitivity of the subjects. Most occupational diseases
(50 % in all) were reported in workers of larger
enterprises having 500 and more employees.
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Obr. 8.1 Zaméstnanci zarazeni v kategoriich rizikové prace v krajich,
stav k 6. 5. 2010
Fig. 8.1 Employees registered in the risk work categories in regions,
on May 6, 2010
Kraj / Region:
Moravskoslezsky
Stfedocesky
Ustecky [] Zeny - kategorie 2R
Females — category 2R
HI. m. Praha [ ] Zeny — kategorie 3
Jihomoravsky Females — category 3
. - Zeny — kategorie 4
Olomoucky Females — category 4
JihoCesky I Muzi - kategorie 2R
Zlinskv Males — category 2R
Insky I Muzi - kategorie 3
Vlysocina Males — category 3
Lo - Muzi — kategorie 4
Plzensky Males — category 4
Kralovéhradecky ‘ ‘ ‘
Pardubicky Celkem v kategoriich rizikové prace 125 572 zen a 313 883 muzu.
; . The total of 125,572 women and 313,883 men in the risk work categories.
Liberecky
Karlovarsky ‘
0 10 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 Evidované expozice v kategoriich rizikové prace podle faktoru,
stav k 6. 5. 2010
Fig. 8.2 Registered exposures in the risk work categories by factor,
on May 6, 2010
Hluk
Noise
Fyzicka zatéz
'hysical load
Pracovni poloha
Working posture
Psychicka zatéz
Mental load
Prach
Dust
Vibrace
Vibrations
Chemické latky
Chemicals
Biologické Cinitele
Biological agents
Zatéz teplem
Heat load ey i A !
Zrakova zatss D Potencialné rizikova prace (kategorie 2R)
Visual load Potentially hazardous work (category 2R)
Zatéz chladem izi 4 Dra i
Al - Rizikova prace (kategorie 3)
L Hazardous work (category 3)
Neionizujici zafeni a elmag. ?,ole o o .
Non-ionizing radiation and elmag. field [ | Vysoce rizikova prace (kategorie 4)
Vybrané prace Highly hazardous work (category 4
gelecteg Jjobs gy ( gory 4)
lonizujici zareni
lonizing radiation
0 50 100 150 200 250 300 350
Pocet [v tisicich]
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Zdravotni rizika pracovnich podminek a jejich dasledky
Occupational health hazards and their consequences

a N\
Obr. 8.3 Vyvoj poétu nové hlasenych profesionalnich onemocnéni v CR, 1999-2009
Fig. 8.3 Time trends in occupational diseases incidence in the Czech Republic,

1999-2009
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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, 2009
Fig. 8.4 Distribution of occupational diseases by the list of occupational diseases, 2009
0.2 %
Nemoci z povolani zpusobené ostatnimi faktory a Ciniteli
Occupational diseases caused by other factors and agents
0.6 %
Nemoci z povolani zptsobené chemickymi latkami
18.4 % Occupational diseases caused
Nemoci z povolani pfenosné a parazitarni by chemicals
Infectious and parasitic . 476% . .
occupational diseases Nemoci z povolani zplsobené
fyzikalnimi faktory
Occupational diseases caused
14.1 % by physical factors
Nemoci z povolani kozni
Occupational diseases
of the skin
19.2 %
Nemoci z povolani tykajici se dychacich cest,
plic, pohrudnice a pobfisnice
Occupational diseases of the respiratory tract, o o i .
lungs, pleura and peritoneum Zdroj: Narodni registr nemoci z povolani
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9. ZAVERY

Vysledky Systému monitorovani zdravotniho stavu
obyvatel CR ve vztahu k Zivotnimu prostiedi za
rok 2009 predstavuji ucelenou sadu informaci,
které byly ziskany souborem monitorovacich akti-
vit Sestnictého 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 pfimych cest expozice
obyvatel zdravi Skodlivym latkdm vyplyva, Ze vy-
znamnou zdravotni zatéZ predstavuje zneciSténi
ovzdu§i ve méstech. Vysledky méfeni potvrzuji
vyznam dopravy jako hlavni pfi¢iny zvySené az
nadlimitni zatéZe suspendovanymi Casticemi frakce
PMp, jemnymi Césticemi frakce PM; 5 a oxidem
dusicitym. Pres priznivé rozptylové podminky bylo
v roce 2009 alespon jedno z kritérii prekroceni
ro¢niho imisniho limitu pro Castice frakce PMj
naplnéno na 27 % do hodnoceni zahrnutych mé-
ficich stanic; hodnota 20 pg/m3, doporucovana
Svétovou zdravotnickou organizaci, byla prekro-
¢ena na 70 % stanic. Stdle vyznamna je mira zne-
¢isténi v okoli pramyslovych zdroja; nejvyssi kon-
centrace suspendovanych castic frakce PM;o, PM; s,
benzenu a polyaromatickych uhlovodiki jsou zjisto-
véany v ostravsko-karvinské oblasti.

NejzavaznéjSimi Skodlivinami z hlediska vlivu na
zdravi obyvatel jsou suspendované Castice a poly-
cyklické aromatické uhlovodiky. Na zdkladé stfed-
nich hodnot koncentraci suspendovanych ¢éstic
frakce PM g v méstském prostiedi 1ze odhadnout,
Ze znecCisténi ovzdusi touto Skodlivinou se mohlo
podilet na zvySeni pred¢asné umrtnosti v prumeéru
0 2 %. Podobné 1ze odhadnout, ze v disledku zne-
¢iSténi ovzdusi ¢asticemi frakce PMy( bylo pfijato
do nemocnic pfiblizné 750 pacientll s akutnimi
srdecnimi obtizemi a 1 200 pacientli pro akutni
respira¢ni obtize. Dalsi latky mohou byt vyznamné
v nékterych lokalitidch, napt. oxid dusicity v dopra-
vou siln€ zatiZenych oblastech, zejména v Praze,
nebo tézké kovy v lokalitich vyznamné ovliv-
nénych primyslovymi zdroji nebo starou zatézi
(Pfibram, Usti nad Labem, Ostrava). Sledované

9. CONCLUSIONS

The outputs of the Environmental Health Moni-
toring System in the Czech Republic for the
year 2009 express a comprehensive set of infor-
mation collected during the sixteenth year of
monitoring activities. They document the levels
of environmental pollution and public health risks.
The results provide important background infor-
mation to the national and regional authorities
to facilitate health risk control and prevention, and
are also made available to various professionals
and for 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. Measurement outputs confirm
the continuing significance of traffic as source of
elevated or over-limit burden by PM 9, PM> 5 and
nitrogen dioxide. Despite the favourable climactic
and dispersive conditions in 2009 the annual limit
PM; for at least one of the criteria was exceeded
at 27 % of participated measurement stations, the
level 20 ,ug/m3 recommended by WHO was exceeded
at 70 % of the stations. Levels of pollution in the
surroundings of industrial sources remain signifi-
cant; the highest concentrations of PMjy and PM> s,
benzene and polyaromatic hydrocarbons have been
recorded in the Ostrava-Karvind region.

In terms of population health, suspended parti-
culate matter and polycyclic aromatic hydrocarbons
are the most significant pollutants. Based on mean
concentrations of PM ;g in urban environment 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. Similarly,
it can be estimated that pollution by PM o was
responsible for nationwide hospital admissions of
about 750 patients with acute cardiac complaints
and 1,200 patients with acute respiratory problems.
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
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latky v ovzdus$i s potencidlnim karcinogennim
pusobenim mohly pfispét ke vzniku nadorovych
onemocnéni o jeden piipad na 10 milionl az
10 tisic celozZivotné exponovanych obyvatel.

Potraviny jsou majoritnim zdrojem vétSiny cizo-
rodych latek do organismu. Chronicka expozice
chemickym latkdm z konzumace potravin pro
primérnou osobu neptekracuje expozicni limity a
Ize ji hodnotit jako pomérné piiznivou (z hlediska
nekarcinogennich tc¢inka). Napiiklad primérny
pfijem dusi¢nanti pfedstavoval v letech 2008/09
zhruba 20 % pfijatelného denniho pfivodu, kadmia
44 % a celkové rtuti pouze 1,7 % tolerovatelného
pfijmu. Pretrvava plo$na kontaminace perzistent-
nimi organickymi polutanty DDT a hexachlor-
benzenem, avSak na urovni velmi nizkych kon-
centraci, které nemaji z4sadni zdravotni vyznam.
Naopak dlouhodobé nedostatecny je piijem nékte-
rych esencidlnich prvki, zejména Zeleza a médi,
ale i vapniku, drasliku nebo hoic¢iku. Vysledky
monitorovani potvrzuji stdlou mozZnost vyskytu
nebezpecnych mykotoxint (aflatoxiny, ochratoxiny)
v nékterych typech potravin; frekvence zachytu
plisni nevybocuje z trendu pfedchozich let.

Kvalita pitné vody z vefejnych vodovodu se v pri-
béhu let monitorovani vyraznéji neméni a zstava
na dobré urovni. Celkem 72 % obyvatel (6,8 mi-
liénu) napojenych na vefejny vodovod bylo z4so-
bovano pitnou vodou, v niZ nebylo ani u jednoho
ze zdravotné zavaznych ukazatelii nalezeno pre-
kroceni limitni hodnoty. Pro 300 zasobovanych
oblasti platila v roce 2009 vyjimka schvalena
organem ochrany verejného zdravi. Nejproblema-
tictéjSimi kontaminanty pitné vody jsou dusi¢nany
a chloroform. Vodou, ve které stfedni ro¢ni obsah
dusi¢nani doséhl ¢i prekrocil limitni hodnotu bylo
zasobovano celkem asi 55 tisic obyvatel, v pfi-
padé€ chloroformu pak 257 tisic obyvatel. Nicméné
konzumaci 1 litru pitné vody z vodovodu je denné
cerpano primérné pouze kolem 6 % celkového
denniho pfijatelného pfijmu dusi¢nant a asi 1 %
tolerovatelného pfijmu chloroformu. Konzumace
pitné vody mohla teoreticky pfispét k rocnimu zvy-
Seni pravdépodobnosti vzniku nadorovych onemoc-
néni v CR piiblizné dvéma piidatnymi pripady.

Pii préci jsou lidé Casto vystaveni faktoriim, které
se v béZném Zivoté vyskytuji v daleko mensi mife
nebo se nevyskytuji viibec. Formou hodnoceni

the malignant neoplasm incidence in the range
of one case per 1,000,000 population to one case
per 10,000 population with lifelong exposure.

Food is primary exposure pathway of most che-
micals. Chronic exposure to chemical substances
from the consumption of food for an average
person has not exceeded 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
represented about 20 % of the daily acceptable
intake, cadmium 44 % and total mercury 1.7 % of
the tolerable intake in 2008/09. Diffuse contami-
nation by persistent organic pollutants DDT and
hexachlorobenzene persists, nevertheless on the
level of very low concentrations having no signifi-
cance for health. There is an insufficient intake of
some essential elements, especially iron, copper
and also calcium, potassium and magnesium.
The monitoring outputs also confirm the permanent
possibility of presence of hazardous mycotoxins
(aflatoxins, ochratoxins) in some food kinds. The
frequency of fungi was consistent with the trends
seen in the previous years.

Quality of drinking water from the public supply
networks during the monitoring period has remained
satisfactory without significant change. Overall,
72 % (6.8 million) of the population were supplied
with drinking water in which none of the health
relevant indicators exceeded the standards. In 2009,
300 supply zones had an exemption granted by the
public health protection authority. The most signifi-
cant contaminants in drinking water are nitrates
and chloroform. The annual mean concentration
of nitrates and chloroform reached or exceeded
the limit value for about 55,000 population and
257,000 population, respectively. Nevertheless, by
consuming of 1 liter of drinking water from the
public supply network only about 6 % of the accep-
table daily intake of nitrates and about 1 % of
tolerable intake of chloroform has been supplied.
The consumption of drinking water could theore-
tically 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 catego-
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zdravotnich rizik z prace je kategorizace praci.
V kategoriich rizikové prace bylo do kvétna 2010
evidovano v CR téméf pil milionu osob, do
kategorie vysoce rizikové prace bylo zarazeno
15 tisic osob. Pfi rizikové préci je nejCastéjSim
negativnim faktorem nadmérny hluk. Ve srov-
nani s pfedchozim rokem byl v roce 2009 zazna-
menam nejen pokles poctu piipadt hlasenych
profesiondlnich onemocnéni, ale také pokles poctu
postiZzenych osob s diagnostikovanym onemocné-
nim. V absolutnich poctech se pokles tyka téméf
vsech kategorii profesiondlnich onemocnéni, s vy-
jimkou infek¢nich nemoci (zejména svrabu), one-
mocnéni plic a nddorovych onemocnéni, jejichz
pocty v roce 2009 naopak mirné vzrostly. Pocty
hlasenych profesionalnich onemocnéni jsou stale
pravdépodobné podhodnoceny.

Biologicky monitoring predstavuje spojnici riz-
nych expozi¢nich cest a odrazi vliv znecisténého
Zivotniho i pracovniho prostfedi na organismus
¢lovéka. Udaje Systému monitorovéni potvrzuji,
Ze obsah kadmia v krvi dospélych vyznamné
souvisi s koufenim — zjiSténa koncentrace kadmia
v krvi kurdki byla asi tfikrat vyssi neZ u neku-
rakt. Obsah olova v krvi populace postupné kles4,
nicméné dals$i postupné sniZzovini obsahu olova
v prostiedi je potfebnym preventivnim krokem,
nebot zejména s ohledem na détskou populaci
nelze v soucasnosti stanovit bezpe¢nou mez. Zjisto-
vany obsah rtuti v krvi neukazuje na zvySenou
zatéz Ceské populace; zdravotné vyznamna mezni
hodnota pro obsah rtuti v krvi dospélych osob
byla prekrocena pouze ojedinéle. Pokracuje po-
kles obsahu persistentnich organickych latek, sle-
dovanych v souladu se Stockholmskou konvenci,
v matefském mléce a to vyraznéji v ptipadé DDT
a hexachlorbenzenu, méné vyrazné u polychloro-
vanych bifenyl.

Pro latky s mutagennimi a karcinogennimi tcinky
nelze vzhledem k bezprahovosti jejich piisobeni
stanovit bezpec¢nou koncentraci, resp. expozi¢ni
limit, pouze spolecensky pfijatelnou hranici miry
zdravotniho rizika. U fady chemickych latek také
nejsou zatim podrobné zndmy a prokdzany ne-
gativni ucinky na zdravi, pfestoZe o nich exis-
tuje diivodné podezieni. Proto je tfeba sniZovat,
eventudlné udrZet expozice populace t€mto che-
mickym latkdm na tak nizké trovni, jak je to
(rozumn¢) mozné.

rization represents a way of work and workplace
hazard assessment. Until May 2010, the risk work
categories comprised almost half a million persons.
In high-risk category 15,000 persons were registered
in the Czech Republic, the most frequent risk factor
being excessive noise. In comparison with pre-
vious year a decrease in number of reported cases
of occupational disease as well as in number of
affected subjects with diagnosed disease was
observed in 2009. In absolute numbers the decline
occurred in almost all professional disease cate-
gories except for infectious diseases (namely
scabies), lung diseases and malignant neoplasms.
The amount of occupational diseases continues
with high probability to be underestimated.

Human biomonitoring represents a crossing of
various exposure pathways; it reflects the effects
of polluted environment including occupational
environment. Data from the Environmental Moni-
toring System confirm significant relation of
blood cadmium level and smoking in adults —
the cadmium concentration in blood of smokers
was found to be three times higher than in non-
smokers. The blood lead levels have been gradually
declining; nevertheless, further decrease is necessary
preventive step since there is no safe threshold
for child population presently. The mercury blood
levels do not indicate elevate burden of the Czech
population; health relevant threshold value for
mercury in blood of adults was exceeded only
exceptionally. Levels of persistent organic com-
pounds in human milk which have been monitored
in agreement with the Stockholm convention con-
tinued to decrease, more apparently in case of DDTs
and hexachlorobenzene than in case of polychlori-
nated biphenyls.

It is not possible to determine a safe concentration
or exposure limit for mutagenic and carcinogenic
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 and the negative factors or to
keep them as low as “reasonably” achievable.

To apply the strategy of reducing the health effects
of environmental pollution where most needed,
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Aby bylo mozno uplatiiovat strategii sniZovani
zdravotni zatéZe ze zneciSténého Zivotniho pro-
stfedi tam, kde je to nejvice potieba, je tfeba syste-
maticky sledovat uroveii kontaminace Zivotniho
prostedi a nasledné zdravotni dopady, doplnéné
o odhad zdravotnich rizik. Monitorovani Zivotniho
prostiedi a zdravi tak mdze napomoci zajiSténi
podminek trvale udrzitelného Zivota.

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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