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1. UVOD

Systém monitorovani zdravotniho stavu obyva-
telstva Ceské republiky ve vztahu k Zivotnimu
prostfedi (dale Systém monitorovani) predsta-
vuje uceleny systém sbéru tdajii o stavu sloZek
Zivotniho prostredi, které predstavuji pfimé cesty
expozice ¢lovéka Skodlivindm, a hodnoceni je-
jich mozného vlivu na zdravotni stav ceské popu-
lace. Jde o systém otevieny, ktery se pribézné
vyviji jak z hlediska spektra sledovanych che-
mickych latek a faktort, tak i zpiisobu zpracovani
vysledki a jejich prezentace. Systém je v pravidel-
ném provozu od roku 1994.

Cilem Systému monitorovani je vytvorfit kvalitni
informace pro rozhodovani stitni spravy a samo-
spravy v oblasti politiky vefejného zdravi, v rdmci
fizeni a kontroly zdravotnich rizik. Vystupy slouZi
také jako podklad k legislativnim opatienim, pro
stanovovani a dcelnou upravu limitd znecCiStuji-
cich latek, jakoZ i pro informovani odborné a §irsi
vefejnosti. Hlavnim zdmérem systému je sledo-
vat a hodnotit Casové fady vybranych ukazatell
kvality slozek Zivotniho prostfedi a zdravotniho
stavu populace, hodnotit velikost expozice oby-
vatel Skodlivindm z prostiedi 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 prostiedi a o zdravotnim stavu
obyvatel Ceské republiky.

Systém monitorovani je realizovdn 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 Akéniho planu zdravi a Zivotniho pro-
sttedi Ceské republiky, ktery byl schvalen Usne-
senim vlady ¢. 810/1998 Sb. Jeho vystupy jsou
dilezitym podkladem pro kontrolu plnéni dlouho-
dobého programu zlepsSovani zdravotniho stavu
obyvatelstva Ceské republiky ,.Zdravi pro viechny
v 21. stoleti®, schvdleného Usnesenim vlady CR
¢. 1046/2002. Jsou také vyuzivany pifi hodnoceni
vlivii posuzovanych cinnosti, staveb a projektl
na zdravi v rdmci procesu hodnoceni dopadd na
zdravi (HIA). Vysledky systému predstavuji dile-
zZitou cast podkladii pro informacéni systém zdravi
a zivotniho prostiedi v Evropé, zavadény v evrop-

1. INTRODUCTION

The Environmental Health Monitoring System
(hereafter Monitoring System) is a comprehensive
system of collection, processing and evaluation of
data on environmental pollution (direct exposure
pathways) and effects on population health in the
Czech Republic. It represents open system which
has been developing continuously 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 Moni-
toring System are to study and to assess time
series of the selected environmental quality indi-
cators and population health indicators, to deter-
mine levels of population exposure to environ-
mental contaminants and to estimate subsequent
health effects and risks. These comprehensive
data represent also an information source for
other countries on risks from environmental pollu-
tion in the Czech Republic and on 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, pro-
grammes 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

SZU Praha, Ustiedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System
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skych zemich podle zavérti 4. a 5. ministerské
konference zdravi a Zivotniho prostiedi.

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 drovni (monitorovani kvality vefejného za-
sobovani pitnou vodou a zdravotnich rizik pra-
covnich podminek). Celkovy ptehled ucastnic-
kych mést v jednotlivych subsystémech je uveden
v tab. 1.1 a na obr. 1.1. V roce 2010 doslo k pod-
statnému sniZeni finan¢nich prostfedkd pro chod
systému a proto byla fada aktivit v rdmci sub-
systémi redukovéna.

Zpracovani soubortl vysledku je zaloZeno na vy-
poctech parametrickych (napf. aritmeticky primeér)
nebo neparametrickych (medidn, ostatni kvantily)
vybérovych charakteristik. Vypocet vybérovych
charakteristik je limitovdn poctem hodnot ve zpra-
covavaném souboru dat. Pfi malém poctu jsou
uvedeny jen piislusné stfedni hodnoty (pramér ¢i
median). U nékterych monitorovanych kontami-
nantl jsou fady tdaja o jejich koncentraci ve slozce
Zivotniho prostfedi ¢i biologickém materidlu pod
mezi stanovitelnosti pouZitych analytickych metod
(tzv. ,,negativni vysledky* ¢i ,,stopovd mnozstvi‘).
Pokud je zjisténd koncentrace pod mezi stanovi-
telnosti, je pro vypocet vybérovych charakteristik
souborti takovy udaj nahrazen hodnotou jedné
poloviny udané meze stanovitelnosti. Tim mohou
byt ziskané vysledky nadhodnoceny, vyjadiuji
vSak vy$§i miru bezpecnosti nez v pfipadé, Ze by
byly povazovéany za nulové. V piipadé, Ze pocet
meéfeni pod mezi stanovitelnosti presahuje 50 %
z celkového poctu vzorkil v jedné sad€ stanoveni,
jsou takové udaje o vyskytu analyzovaného kon-
taminantu popséany jen verbalné.

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

and Fifth Ministerial Conferences on Environ-
ment and Health.

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. In 2010, a substantial decrease of
financial resources for the monitoring system
resulted in reduction of number of monitoring
activities.

The quantitative data processing is based on
the calculation of the parametric sample cha-
racteristics (e.g. arithmetic mean) or the non-
parametric ones (median, other percentiles).
The calculation of individual statistical characte-
ristics 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 contaminant concentration in an envi-
ronmental medium or biological material may
fall below the quantification limit of the analy-
tical 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 quantification limit is used for
the calculation of sample characteristics. This
may lead to overestimated results; nevertheless,
such an approach is safer than considering the
values to be zero. If the number of the measu-
rement results below the quantification limit
exceeds 50 % in the defined data set, the data
on the given contaminant are usually described
only verbally.

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.

SZU Praha, Ustfedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System
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Systém monitorovani byl v roce 2010 realizovan
v sedmi subsystémech:

zdravotni disledky a rizika znecisténi ovzdusi
(subsystém I),

zdravotni disledky a rizika zneciSténi pitné vody
(subsystém II),

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

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

zdravotni dasledky expozice lidského organismu
toxickym latkdim ze zevniho prostfedi, biolo-
gicky monitoring (subsystém V),

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

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

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

The Monitoring System involved seven subsystems
in 2010:

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

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

o Community noise and health (Subsystem II1);

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

* 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 websites of the
National Institute of Public Health www.szu.cz/
publikace/monitoring-zdravi-a-zivotniho-prostredi
and www.szu.cz/topics/environmental-health/
environmental-health-monitoring.

SZU Praha, Ustiedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System
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Tab. 1.1 Mésta realizace Systému monitorovani v roce 2010
Tab. 1.1 Municipalities participating in the Monitoring System in 2010

. . Subsystém / Subsystem 5 5 &
Mésto / City | 11! . \V; . \V \Vi| K((J)i?yrggzg NF;(.)Co?‘tp%l;)yLY/:}?oln
BeneSov X BN 16 382
Blansko X BK 21 057
Boskovice X BO 10917
Brno X BM 371 399
Ceské Budéjovice X X CB 94 865
Décin X DC 52 260
Havli¢ktv Brod X X HB 24 413
Hodonin X X HO 25 526
Hradec Kralové X HK 94 493
Jablonec nad Nisou X JN 45 328
Jihlava X X J 51 222
Karvina X Kl 61948
Kladno X X KD 69 938
Klatovy X KT 22789
Kolin X KO 30935
Kromériz X X KM 29 027
Kutna Hora X KH 21425
Liberec X X X LI 101 625
Mezibofri X Mz 4 851
Mlada Boleslav X MB 44 750
Most X MO 67 518
Neratovice X NE 16 494
Olomouc X X ocC 100 362
Ostrava X X X X ov 306 006
Pardubice X PU 90 077
Pisek X Pl 29 949
Plzen X X PM 169 935
Praha X X X X X AB 1249 026
Prostéjov X PV 45 324
Pribram X PB 34 217
Sokolov X SO 24 382
Svitavy X X SY 17 067
Sumperk X su 27 492
Tabor X TA 35 484
Tanvald X TN 6 954
Teplice X TP 51208
Trebic X TR 38 156
Trebon X B 8709
Uherské Hradisté X UH 25 551
Usti nad Labem X X X uL 95 477
Usti nad Orlici X X X uo 14 565
Valasské Mezifici X VM 27 176
Viasim X VL 12 024
Znojmo X X ZN 34725
Zdar nad Sazavou X ZR 23 259

Poznamky / Notes:

Subsystémy |l a VII probihaji celostatné / Subsystems Il, VIl — nationwide monitoring

Jednotlivé prazské obvody jsou znaceny kédem A1-A10/ Codes A1-A10 are used for Prague districts
Poget obyvatel je aktualizovan k 1. 1. 2010 (Cesky statisticky Gfad, www.czso.cz)

Number of population is updated on the date January 1, 2010 (Czech Statistical Office, www.czso.cz)

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

Subsystém I zahrnuje sledovani vybranych ukaza-
telt zdravotniho stavu obyvatelstva a kvality ven-
kovniho a vnitfniho ovzdusi. Informace o zdra-
votnim stavu pochdzeji od praktickych 1ékatt
pro dospélé a praktickych lékait pro déti a do-
rost v ambulantnich zdravotnickych zafizenich.
Od roku 2008 je tato Cast subsystému omezena
na 4 mésta. V nich bylo do sbéru dat o akutnich
respiracnich onemocnénich v roce 2010 zapojeno
primérné 18 détskych a 7 praktickych lékar,
ktefi méli ve své péci celkem 29 191 pacientd.
Do kone¢ného zpracovani vSak nebyly zahrnuty
udaje z Hradce Kralové z diivodu statisticky prilis
malého vzorku dat.

Vysledky méfeni koncentraci znecistujicich latek
ve venkovnim ovzdusi jsou ziskavany ze sit¢ méfi-
cich stanic, které provozuji zdravotni dstavy v mo-
nitorovanych méstech a z vybranych méficich sta-
nic spravovanych Ceskym hydrometeorologickym
tistavem (CHMU), jejichZ umisténi vyhovuje po-
Zadavkim Systému monitorovéani. V roce 2010 byla
zpracovana data z 27 sidel (a 8 prazskych ¢ésti)
z celkem 73 méficich stanic. Do vyhodnoceni byly
pro srovnani zahrnuty i udaje o trovni venkov-
ského pozadi, ziskané v ramci pfislusnych méficich
programi na dvou stanicich EMEP (Co-operative
programme for the monitoring and evaluation
of the long range transmission of air pollutants
in Europe) provozovanych CHMU v KogSeticich a
na Bilém KfiZi, a z dopravnich ,,hot spot* v Praze
(ulice Legerova v Praze 2, Svornosti v Praze 5
a Sokolovské v Praze 8). Sledovani kvality vnitf-
niho ovzdusi nebylo v roce 2010 realizovéno.

2.1 Incidence oSetienych 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 ma proto dilezi-
tou roli v popisu zdravotniho stavu obyvatelstva.
Respiracni nemocnost je primarné ovlivnéna epi-
demiologickou situaci v populaci a individudl-
nimi faktory, jako spoluptisobici vliv se uplatiiuje
uroveil znecisténi ovzdusi a klimatické podminky.
Pfi hodnoceni vyslednych incidenci je tfeba mit

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
Jfrom 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 18 paediatric and 7 general practitioners,
covering a total of 29,191 patients, have been
involved in collection of data on acute respiratory
diseases in 2010. Nevertheless, the data from the city
of Hradec Krdlové were not involved into the final
data processing by reason of the small data pattern.

Concentrations of airborne pollutants are recorded
by a network of measuring stations operated by
health institutes in the monitored cities and by
suitably situated measuring stations supervised
by the Czech Hydrometeorological Institute (CHMI).
In 2010, data from a total of 27 cities/towns (and
8 Prague districts) and 73 measuring stations was
collated. For comparison, the complete evaluation
comprised data on rural background levels acquired
from measurement programmes at two EMEP sta-
tions (Co-operative programme for the monitoring
and evaluation of the long range transmission of
air pollutants in Europe) operated by CHMI 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 2010.

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 modifying effect. Treated morbidity, including
the patient’s decision and the physician’s subjective
evaluation must be borne in mind when evaluating
outcome incidence.
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také na paméti, Ze jde o oSetfenou nemocnost,
zahrnujici rozhodnuti pacienta a subjektivitu hod-
noceni 1ékare.

Zdrojem informaci jsou zdznamy o prvnim oSe-
tfeni pacienta s akutnim respiracnim onemocnénim
u praktického 1ékate pro déti, resp. pro dospélé.
Data jsou ukladdna do systémové databidze mo-
nitorovani oSetfenych ARO. Jedna se o uceleny
systém kontinudlniho sbéru, zpracovani a hodno-
ceni informaci o vyskytu respira¢nich onemoc-
néni, pricemz redundantni ¢i chybné zdznamy jsou
v ramci Udrzby centralni databaze pribézné vali-
dovéany a opravovany. Zikladni troven zpracovani
predstavuji absolutni pocty novych onemocnéni
pro vybrané skupiny diagnéz u sledované popu-
lace a incidence téchto onemocnéni v jednotlivych
veékovych skupinach, tedy pocet novych onemoc-
néni na 1 000 osob sledované populacni skupiny.

Meési¢ni incidence ARO kolisaly v roce 2010 od
jednotek po stovky pripadt na 1 000 osob dané
vékové skupiny v zévislosti na ro¢nim obdobi
a aktudlni epidemiologické situaci obdobné jako
v predchozich letech. Pro vékovou skupinu 1-5 let,
kde je nemocnost tradi¢né nejvyssi je na obr. 2.1
prezentovano rozpéti primérnych meésicnich inci-
denci ARO bez chfipky v letech 1995 az 2010,
s vyznaCenim primérné hodnoty incidence za
rok 2010. Dale je tam pro stejnou vékovou sku-
pinu zobrazen podil primérné mésicni incidence
onemocnéni dolnich cest dychacich (DDC) na cel-
kové nemocnosti ARO bez chfipky.

Incidence onemocnéni DDC dosahovala ve sledo-
vanych méstech hodnot 19-25 pripad/1 000 déti
této vékové skupiny, coz je 13—-16 % vsech ARO
bez chiipky téchto déti. Mezi onemocnéni DDC
fadime jednak akutni zanéty prudusek (incidence
19-24 pripadd/1 000 déti) a jednak zanéty plic
(incidence 0-1 pripad/1 000 déti).

V ramci celé populace méla na celkové akutni
respiraéni nemocnosti v roce 2010 nejvétsi podil
skupina diagn6z onemocnéni hornich cest dycha-
cich s roénim primérnym zastoupenim 77,9 %
(ze vsech sidel i veékovych kategorii). Druhou
pocetné nejvice zastoupenou skupinou diagn6z
byly akutni zanéty pradusek (11,5 %), tfeti byla
diagnostickd skupina chfipka (8,3 %). Nasledovala
skupina diagnéz zanéty stfedniho ucha, vedlejSich
nosnich dutin a bradavkového vybézku (1,2 %),
zanéty plic (0,6 %) a astma (0,3 %).

The information sources are general practitioners’
records of the initial treatment of each patient
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 2010 fluctuated in terms of hundreds of cases
per 1,000 persons in a given age-group, as asso-
ciated with season and epidemiological situation.
The first section of Fig. 2.1 presents the range of
mean monthly ARD incidence, without influenza,
for 1995-2010, with emphasis on the mean 2010
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 diseases implicated in total ARD
morbidity without influenza.

In the monitored cities, the incidence of lower respi-
ratory tract diseases reached 19-25 cases per
1,000 children (13—16 % of all ARD without
influenza) in the above age-group. These diseases
include acute bronchitis (19-24 cases per 1,000)
and pneumonia (0—1I case per 1,000).

For the whole population in 2010, upper respira-
tory tract diseases constituted the greater part of all
acute respiratory morbidity with an annual mean
of 77.9 % (from all locations and age-groups).
Acute bronchitis was the second most frequent
diagnostic group (11.5 %), the third being influenza
(8.3 %). That was followed by the group of otitis
media, sinusitis and mastoiditis (1.2 %), the pneu-
monia group (0.6 %) and asthma (0.3 %).

Numbers of newly treated ARD cases have not
changed significantly over the past eight years
(with exception of the decrease in 2008) and are
relatively low in terms of the whole 1995-2010
monitoring period (Fig. 2.2).
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Pocty novych piipadi osetfenych ARO se v posled-
nich osmi letech, s vyjimkou poklesu v roce 2008
vyznamné nelisi a jsou relativné nizké ve srovnani
s celym sledovanym obdobim 1995-2010 (obr. 2.2).

2.2 Znecisténi ovzdusi mést

Ve velkych méstech a v méstskych aglomeracich
jsou dlouhodobé hlavnimi zdroji znec€isténi ovzdusi
doprava a procesy s ni spojené (primérni spalo-
vaci emise, resuspenze, otéry, koroze atd.) a emise
z malych zdrojil (< 0,2 MW). Jedna se o majoritni
zdroje oxidi dusiku, aerosolovych castic frakci
PM;p a PM; 5, v€etné ultrajemnych Castic (PM g
a submikrometrické Castice), chromu a niklu, téka-
vych organickych latek — VOC (zazehové motory),
polycyklickych aromatickych uhlovodikti — PAU
(vznétové motory, spalovani pevnych a fosilnich
paliv) a ve svém souctu velmi vyznamné emise
sklenikovych plynt oxidu uhelnatého a oxidu uhli-
&itého (cca 107 az 10° g CO,/1 km/vozidlo). Samo-
statnou kapitolu predstavuje okoli velkych pri-
myslovych zdroji nebo oblasti vyznamné zatiZzené
dalkovym pienosem, kam patii naptiklad ostravsko-
karvinské aglomerace, a problematika ozonu vznika-
jiciho v ovzdusi z emitovanych prekursord (VOC).

Z vétsiny sidel jsou za rok 2010 k dispozici tidaje
o hmotnostnich koncentracich zakladnich mé-
fenych latek (oxid dusicity a aerosolové Eastice
frakce PM () a o hmotnostnich koncentracich vy-
branych tézkych kovd (arzen, chrém, kadmium,
mangan, nikl a olovo) ve frakci PM;( aerosolovych
c¢astic. Podle osazeni méficich stanic zahrnutych
do zpracovani jsou tato data variabilné doplnéna
meéfenim oxidu sific¢itého, oxidu dusnatého, sumy
oxidd dusiku, ozénu, oxidu uhelnatého a mére-
nim suspendovanych Castic frakce PM; 5. Soucasti
zpracovani jsou vysledky z rutinniho monitoringu
polycyklickych aromatickych uhlovodikii a data
z vybranych stanic sit¢ AIM provozované CHMU,
ze kterych byla v roce 2010 prevzata data zaklad-
nich Skodlivin, tézkych kovl, PAU a benzenu.

Imisni charakteristiky byly zpracovany ve dvou
urovnich. Prvni Cast je zaméfena na hodnoceni
v relaci ke stanovenym ro¢nim imisnim a cilo-
vym imisnim limitim a referenénim koncentra-
cim stanovenym SZU. Pro hodnoceni byly pouZity
imisni (IL) a cilové imisni limity (CIL) stanovené
Naftizenim vlady ¢.597/2006 Sb., a referencni
koncentrace (RK) vydané SZU v kvétnu 2003

2.2 Urban airborne pollution

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 CO/l km/vehicle).
Autonomous chapters represent the environs of
large-scale industry, such as the Ostrava-Karvind
agglomeration as well as ozone from emitted
precursors (VOCs).

For 2010, 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
stations operated by CHMI, which provided data
on the primary pollutants, heavy metals, PAHs
and benzene in 2010.

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 stipulated
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 (Tab. 2.2.1).
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podle § 45 zakona ¢. 472/2005 Sb. V druhé trovni
byly hodnoceny typy méstskych lokalit defino-
vané podle vybranych kritérii (tab. 2.2.1). Témito
kritérii byla intenzita okolni dopravy a podil jed-
notlivych typt zdrojii vytapéni, piipadné zatéz vy-
znamnym priimyslovym zdrojem. Udaje o kvalitg
ovzdusi byly pak pro vybrané skodliviny (NO,,
PMj, As, Cd, Ni, benzen a BaP) zpracovany sku-
pinové — pro jednotlivé typy lokalit.

These criteria comprised the intensity of surrounding
traffic, the ratio of different types of heating systems
and, if applicable, industrial load. Data on air
quality were processed by groups in individual
locality types for selected pollutants (NO», PM g,
As, Cd, Ni, benzene and BaP).

Tab. 2.2.1 Kategorie méstskych méricich stanic podle charakteru zatéze
Tab. 2.2.1 Categories of urban measurement stations by the source pattern

Kategorie Charakterizace zony
Category Zone description

1 Méstska pozadova bez vyznamnych zdroju (parky, sportovisté apod.)
Urban background without major sources (parks, sports grouds etc.)

2 Méstska obytna s lokalnimi zdroji REZZO 3, doprava do 2 tis. vozidel/24 hod.
Urban residential with local sources REZZO 3, traffic up to 2 thous. vehicles/24h

3 Méstska obytna bez lokalnich zdrojl, dalkové vytapéni, doprava do 2 tis. vozidel/24 hod.
Urban residential without local sources, district heating, traffic up to 2 thous. vehicles/24h

4 Méstska obytna s lokalnim i dalkovym vytapénim, doprava 2-5 tis. vozidel/24 hod.
Urban residential with both local and district heating, traffic 2-5 thous. vehicles/24h

5 Méstska obytna s lokalnim i dalkovym vytapénim, doprava 5-10 tis. vozidel/24 hod.
Urban residential with both local and district heating, traffic 5—10 thous. vehicles/24h

6 Méstska obytna s lokalnim i dalkovym vytapénim, doprava nad 10 tis. vozidel/24 hod.
Urban residential with both local and district heating, traffic over 10 thous. vehicles/24h

7 Méstska obytna s vice nez 10 tis. vozidel/24 hod., tranzitni komunikace (hot spots)
Urban residential with more than 10 thous. vehicles/24h, transit roads (hot spots)

8 Méstska pramyslova s vyznamnym vlivem prdmyslu, doprava do 10 tis. vozidel/24 hod.
Urban industrial with significant effect of industry, traffic up to 10 thous. vehicles/24h

9 Méstska pramyslova s vyznamnym vlivem dopravy (10-25 tis. vozidel/24 hod.)
Urban industrial with significant effect of traffic (10-25 thous. vehicles/24h)

10 Méstska pramyslova s velmi vyraznym vlivem dopravy (nad 25 tis. vozidel/24 hod.)

Urban industrial with highly significant effect of traffic (over 25 thous. vehicles/24h)

2.2.1 Zakladni mérené latky

Kvalita ovzdusi v monitorovanych sidlech byla
1 v roce 2010 ovlivnéna meteorologickymi pod-
minkami, pro které je v poslednich letech typicka
vyssi Cetnost excest (rychlé zmény pocasi, dlouho-
dobéjsi letni obdobi sucha, zimni inverzni stavy az
ploSného charakteru). Situaci ve zneci$téni ovzdusi
mést a méstskych aglomeraci ovliviiuje zejména
doprava, kterd je zde dominantnim a v podstaté
jiZz plo$né plisobicim zdrojem znecisténi ovzdusi.
Dalsi spolupisobici zdroje (teplarny, doméaci vyta-
péni, primysl) maji vice lokdlni vyznam. V kom-
binaci s emisemi velkych primyslovych zdrojt
pak vedou ke dlouhodobé zvySenym hodnotdm —
viz ostravsko-karvinska aglomerace v Moravsko-
slezském kraji. To potvrzuji ro¢ni imisni charak-
teristiky oxidu dusicitého, suspendovanych ¢astic
frakce PM a PM; s, které v hodnocenych mést-

2.2.1 Basic measured substances

The meteorological conditions influenced the air
quality in the monitored cities also in 2010. In the
last years there is typical higher excess frequency
(fast weather changes, long-lasting summer drought,
winter inverse situations even of non-point character).
Air pollution in cities and urban agglomerations
has been influenced namely by traffic — major
and widely acting pollution source there. Other
co-acting sources (heating plants, domestic heating
and industry) have more local importance. Com-
bined with emissions from major industrial sources
they lead to long-term elevated values (the Ostrava-
Karvind agglomeration in the in the Moravian-
Silesian region). This has confirmed the annual
concentration characteristics of nitrogen dioxide
and PM ;o and PM> s particle fractions which
continue to exceed set limits and WHO guidelines
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skych dopravné exponovanych lokalitach stale pie-
kracuji imisni limity a doporu¢ené hodnoty WHO.
Meéfené hodnoty oxidu uhelnatého a oxidu sifici-
tého na stanicich ve méstech jen vyjimec¢né pre-
krocily uroveni 10 % stanovenych kratkodobych
imisnich limitd, mirné zvySené (> 10 pg/m3) kon-
centrace oxidu sifi¢itého lze pozorovat na stani-
cich v Usteckém kraji nebo v Ostravé.

Rocéni aritmetické priméry oxidu dusicitého
v roce 2010 nepiekrocily na pozadovych stani-
cich EMEP 10 pg/m3 . Ve méstech se v zavislosti
na intenzité okolni dopravy pohybovaly v roz-
sahu od 20 pg/m3 v nezatizenych lokalitach, pres
28 ug/m3 u dopravné stfedné zatizenych stanic az
k 50 pg/m3 ro¢niho priméru v dopravné silné zati-
Zenych lokalitach — dopravnich ,,hot spot“ v Praze.
V meéstskych celcich se na vysledném znecisténi
oxidem dusi¢itym kromé dopravy podili teplarny,
vytopny, domaci topeniSté a primyslové zdroje
(REZZO 1) — zejména v ostravsko-karvinské oblasti.

Expozice zvySenym hodnotim suspendovanych
castic frakce PMyy ma plosny charakter a lze
odhadovat, Ze témér 16 % obyvatel monitorova-
nych sidel (celkem 3,38 miliénu) Zilo v mistech,
kde bylo naplnéno alespon jedno z kritérii pre-
kroCeni imisniho limitu (aritmeticky ro¢ni pramér
> 40 pg/m3 a/nebo vice nez 35 prekroceni 24 hod.
limitu 50 pg/m3/kalendéfni rok), (obr. 2.8). V jed-
notlivych typech méstskych lokalit, v zavislosti na
intenzité okolni dopravy, se ro¢ni stfedni hodnota
pohybovala v rozsahu od 26 ug/m3 v dopravou
nezatiZenych lokalitach, pres 28 pg/m3 u dopravné
stfedné zatiZzenych, 35 pg/m3 v dopravné extrémné
exponovanych mistech aZ po vice nez 43 pg/m3
ro¢niho priméru v primyslem silné¢ exponova-
nych lokalitdch (obr. 2.3). Z tohoto srovnani je
ziejma prima zavislost na intenzité dopravy, kdy
se emise z liniového zdroje/zdroja pficitaji k mést-
skému pozadi dale ovliviiovanému lokalnimi ma-
Iymi zdroji — topeniSti. Specifickym piipadem je
ostravsko-karvinska aglomerace, kde je obvykla
kombinace zdroji (doprava a lokdlné pusobici
zdroje) doplnéna o vliv vyznamnych priamyslovych
zdroji a déalkového transportu. Dlouhodobé pozo-
rovany vyvoj — snizovani métfenych hodnot v né-
kterych zatizenych oblastech je v priméru kompen-
zovan pozvolnym ,,zhorSovanim* situace v malo
zatizenych lokalitach. Situace v zatéZi aerosolo-
vymi Casticemi frakce PM( se mezirocné v zasadé
nezménila vyznamné, ale v kontextu dlouhodobéj-

in urban traffic burdened localities. Recorded
values of carbon monoxide and sulphur dioxide
in urban measuring stations only rarely exceeded
10 % of the short-term limits. Slightly elevated con-
centrations of sulphur dioxide (> 10 ,ug/m3 ) were
detected at measuring stations in the Usti nad
Labem region or in Ostrava.

Annual arithmetic means of nitrogen dioxide did
not exceed 10 ,ug/m3 in background EMEP stations
in 2010. In cities, according to the intensity of
surrounding traffic, they ranged from 20 ,ug/m3
in no-load areas, over 28 yg/m3 in medium-load
areas and up to 50 ,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.

The exposure to increased PMyg levels generally
has a non-point character, it can be assessed that
almost 16 % of the population in the monitored
cities (a total of 3.38 million inhabitants) lived
in areas where at least one of the emission limit
criteria were exceeded (arithmetic annual mean
> 40 ,ug/m3 and/or less than 35 instances of
exceeded 24-hour limit of 50 ,ug/mj/calendar year),
(Fig. 2.8). In individual types of urban areas
the annual mean value ranged from 26 yg/m3 in
localities with no traffic load through 28 /.lg/m3
in medium-load areas and 35 yg/m3 in extreme
traffic exposure areas, reaching over 43 ,ug/m3 of
the annual mean in localities heavily exposed
to industry (Fig. 2.3). 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. In the long-term, the
decline of measured values in certain high-load
regions is balanced by a gradual deterioration in
low-load areas. The burden by PMj in principle
did not changed significantly year on year but
in the long-term context it shows rather slight
increase in the cities. This is confirmed by the trend
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Siho vyvoje mé v sidlech charakter spiSe mirného
naristu. To potvrzuje vyvoj prekroceni hodnoty
20 pg/m3/rok (doporucené jako hrani¢ni Svéto-
vou zdravotnickou organizaci); ta byla v roce 2010
piekrocena na 68 ze 71 zahrnuté méfici stanice
(v roce 2009 to bylo na 54 ze 77 stanic). Alespoin
jedno z kritérii prekroceni rocniho imisniho li-
mitu pro suspendované Castice frakce PM;( bylo
v roce 2010 naplnéno na 27 ze 71 do zpracovani
zahrnutych méficich stanic (38 %). V silné pra-
myslem a dalkovym pfenosem exponovanych
oblastech moravskoslezského kraje se pocet mezi-
dennich narfstl 24-hod. primérné koncentrace
o vice nez 10 pg/m3 pohyboval na trovni 100.
Hodnota ro¢niho aritmetického priméru na po-
zadové stanici CHMU Kogetice byla 19,5 pg/m’
(18,1 pg/m3 v roce 2009), coZ je spolecné s deseti
prekrocenimi 24-hod. koncentrace 50 pg/m3 Srov-
natelné s hodnotami méfenymi v dopravou nezati-
Zenych méstskych lokalitach (obr. 2.4).

Do zpracovani za rok 2010 bylo zahrnuto méteni
suspendovanych ¢astic frakce PMy 5 na 17 mést-
skych stanicich — na péti stanicich v Praze, dvou
v Ostravé a po jedné stanici v dalSich 10 sidlech.
Hodnota ro¢niho imisniho stropu 25 pg/m3 navrho-
vand EU v nové ramcové direktivé (2008/50/ES
o kvalité¢ vnéjsiho ovzdusi a cist§sim ovzdusi pro
Evropu) byla prekroCena pouze na dvou stani-
cich v Ostravé (¢. 1064 s 39,0 pg/m3 a ¢. 1410
s 42,5 pg/m3) a na jedné stanici v Mosté (¢. 1005
26,4 pg/m3), hodnota 20 pg/m3 ro¢niho priméru
byla prekrocena na 6 méficich stanicich v Plzni,
Liberci, Brné, Praze 4, 5 a na Praze 10. Pru-
mérny rocni podil suspendovanych castic frakce
PM; 5 ve frakci PMjo vypocitany z hodnot sou-
béZné méfenych na 17 stanicich se pohyboval od
49,6 % na stanici v Praze 8 do 84 % na stanici
¢. 1322 v Plzni.

2.2.2 Kovy v suspendovanych ¢asticich
frakce PMqg

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

of exceeding the WHO guideline value 20 yg/mj;
in 2010 this level was exceeded at 68 of 71 parti-
cipating measuring stations (in 2009 it was 54
of 77 stations). At least one of the PMjy emission
limit criteria were exceeded at 27 of 71 parti-
cipating stations (38 %). In the heavy polluted
by industry and long-distance transport areas
of the Moravian-Silesian region the number of
inter-day increases of 24-h mean concentration
by more than 10 yg/m3 was about 100. The annual
arithmetic mean at the background CHMI station
in KoSetice was 19.5 ug/m> (18.1 ug/m’ in 2009).
This is, along with ten instances of exceeded
24-hour 50 ,ug/m3 concentrations, comparable to
values recorded in urban localities with no traffic
load (Fig. 2.4).

Measurement of PM> 5 suspended fractions was
continued in 2010 at 17 measuring urban stations:
five in Prague, two in Ostrava and by one in other
ten cities. The annual emission ceiling of 25 ,ug/m3
proposed by the EU in a new framework directive
(Directive 2008/50/EC on ambient air quality
and cleaner air for Europe) was exceeded in only
two measuring stations in Ostrava (no. 1064 with
39.0 ,ug/m3 and no. 1410 with 42.5 ,ug/m3) and
in one station in Most (no. 1005 — 26.4 yg/m3). The
value of the annual mean 20 ,ug/m3 was exceeded
at 6 measuring stations in Pilsen, Liberec, Brno
and Prague 4, 5 and 10 districts. The ratio of PM> 5
in PMj fraction calculated from values measured
concurrently in 17 stations ranged from 49.6 %
at the station in Prague 8 to 84 % at the station
no. 1322 in Pilsen.

2.2.2 Heavy metals in PMo 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 stations in Kosetice and Bily
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Pole koncentraci vétSiny sledovanych t€zkych kovt
je proti hodnotam pfirozeného pozadi mérenym
na stanicich EMEP v KosSeticich a na Bilém KiiZi
mirné (dva az tiikrat) zvysené. Prekroceni cilo-
vého imisniho limitu pro arzen lze nalézt prede-
v§im v okoli vyznamnych priamyslovych zdroja
na stanicich v Ostravé (metalurgie) a v lokali-
tich s majoritnim zastoupenim spalovani tuhych
fosilnich paliv (napfiklad v Kladn& Svermové).
Zvysené, avSak podlimitni hodnoty arzenu byly
v roce 2010 zjidtény v Praze Reporyjich, v Ceskych
Budéjovicich nebo na Kladné, tedy na stanicich
reprezentujici vliv lokalnich topeni$t v menSich
méstskych celcich. Primyslem zatizené oblasti na
Ostravsku charakterizuji zvySené hodnoty niklu,
manganu, kadmia a olova, staré zatéZe potom hod-
noty olova v Pfibrami a chromu a niklu na Kladné.

2.2.3 Polycyklické aromatické uhlovodiky

Mezi Skodliviny organické povahy sledované
v ovzdu$i vybranych sidel patii latky se zavaz-
nymi zdravotnimi U¢inky — polycyklické aroma-
tické uhlovodiky (PAU). Jejich vySemolekularni
frakce je vdzdna na jemné aerosolové castice,
ale mohou se vyskytovat i ve formé& par. Rada
z nich patfi mezi mutageny, respektive karcino-
geny. Do vyhodnoceni méfenych hodnot PAU
v monitorovanych sidlech v roce 2010 bylo zahr-
nuto méfeni na 9 stanicich provozovanych zdra-
votnimi tstavy (ZU/SZU) a na 9 stanicich pro-
vozovanych CHMU, z nichZ jedna (Kogetice) je
klasifikovéana jako pozadova.

Z porovnani imisnich charakteristik stanic umiste-
nych v jednotlivych typech méstskych lokalit vy-
plyva, Ze se jedna vZzdy o kombinaci vlivu dvou
hlavnich zdroji emisi PAU (domaci topenisté a
doprava), kdy se emise z liniovych zdrojl scitaji
s méstskym pozadim ovliviiovanym lokélné pa-
sobicimi malymi zdroji. Specifickym pfipadem je
prumyslem a starou zatéZi exponovana ostravsko-
karvinska aglomerace, kde se k obvyklym zdrojim
(doprava a lokélni zdroje) pridavaji jako majoritni
velké primyslové celky a dilkovy transport.

V roce 2010 byla hodnota CIL pro benzo[a]pyren
(BaP) prekroc¢ena na 12 z 18 do zpracovani za-
hrnutych stanic. Hodnota CIL byla nejenom ¢tyf a
vicenasobné prekroCena na vSech stanicich v Ostravé
a v Karviné (4,4 az 7,2 ng/m3) ale 1 4,3krat na
stanici Kladno-Svermov. Na ostatnich méstskych

K7iZ. Exceeded emission target 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 (e.g. in Kladno-Svermov).
In 2010, elevated but below the threshold arsenic
levels were found in Prague-Reporyje, Ceské
Budeéjovice or in Kladno, so at the stations re-
presenting the effect of local heating in smaller
urban entities. Elevated values of nickel, man-
ganese, cadmium and lead were recorded in the
Ostrava region, areas with old toxic load are iden-
tified by lead levels in Pribram and by chromium
and nickel 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 2010 was carried out in
9 measuring stations operated by public health
institutes (PHI) and 9 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
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 2010, the target limit value for benzola]pyrene
(BaP) was exceeded in 12 of 18 participating
measuring stations; it was not only exceeded four-
fold or more in all measuring stations in Ostrava
and Karvind (4.4 to 7.2 ng/m3), but even 4.3 fold
at the Kladno-Svermov station. The target limit
value was exceeded by a maximum of 80 % at
other urban measuring stations. The lowest value
recorded in the Hradec Krdlové station no. 1678
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stanicich byla hodnota CIL piekrocena maximélné
0 80 %. NejniZsi hodnota zjiSténd v roce 2010 na
stanici ¢. 1678 v Hradci Kralové (0,52 ng/m3) je
srovnatelnd s koncentracemi na pozadové stanici
CHMU &. 1138 v Kogeticich (0,56 ng/m?).

Hodnoty ro¢nich stfednich primért BaP, pouZi-
vaného jako indikatoru zitéze ovzdusi PAU, se
v lokalitdch nezatiZenych primyslovymi zdroji
pohybovaly v rozpéti mezi 0,5 azZ 1,8 ng/m”, se
sttedni hodnotou 1 ng/m3. V letnim obdobi, v do-
pravou zatiZenych lokalitich se hodnoty pohybo-
valy i pod 0,1 ng/m3, v zimni sezoéné neprekra-
covaly 10 ng/mS, a to ani v oblastech s vys$sim
podilem emisi z domaécich topenist spalujicich
fosilni paliva; rocni stiedni hodnota pro tento typ
lokalit byla 1,0 ng/m3. V primyslem zatiZenych
lokalitdich (chemicky primysl, metalurgie atp.),
predevsim v ostravsko-karvinské aglomeraci, jsou
nékolikanasobné vyssi rocni stiedni hodnoty navic
doprovazeny zimnimi 24-hod. maximy v fadu desi-
tek ng/m3; v letnim obdobi se zde méfené hodnoty
nejcastéji pohybovaly do 3 ng/m3 ; stfedni ro¢ni
hodnota pro tuto kategorii byla 5,0 ng/m3 (obr. 2.5).

Vs v

Smés PAU tvori fada latek, z nichZ nékteré jsou
klasifikovany jako pravdépodobné karcinogeny,
které se lisi vyznamnosti zdravotnich tcinkd. Odhad
celkového karcinogenniho potencialu smési PAU
v ovzdusi vychazi z porovnani potencialnich karci-
nogennich ucinki sledovanych latek se zavaZnosti
karcinogennich ucinkt jednoho z nejtoxictéjsich
a nejlépe popsanych — benzo[a]pyrenu. Vyjadiuje
se proto jako toxicky ekvivalent benzo[a]pyrenu
(TEQ BaP) a jeho vypocet je dan souctem soucini
toxickych ekvivalentovych faktort (TEF) stanove-
nych US EPA (tab. 2.2.3.1) a méfenych koncentraci.

(0.52 ng/mj) is similar to the concentrations
detected at the background CHMI measuring
station in Kosetice no. 1138 (0.56 ng/m3 ).

The annual range of benzo[a]pyrene (BaP) used as
indicators of PAHs airborne load was 0.5-1.8 ng/m3,
with a mean value of 1 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/mj, even in areas with a higher
ratio of emissions from domestic fossil fuel heating.
The annual mean for this type of locality was
1.0 ng/m3. In areas with industrial load (chemicals,
metallurgy) such as the Ostrava-Karvind agglo-
meration the annual mean values are several times
higher and accompanied by 24-hour winter maxi-
mum values in tens of ng/mj; in the summer months
the values measured there ranged to 3 ng/mj; the
annual mean value for this type of locality was
5.0 ng/m’ (Fig. 2.5).

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

Tab. 2.2.3.1 Toxické ekvivalentové faktory (TEF) pro karcinogenni polycyklické aromatické

uhlovodiky
Tab. 2.2.3.1 Toxic equivalent factors (TEF) for carcinogenic polycyclic aromatic hydrocarbons
TEF [IEG TEF
Benzo[a]pyren 1 Benzo[blfluoranthen 0.1 Dibenz[ah]anthracen 1
Benzo[a]pyrene Benzo[bjfluoranthene Dibenz[ah]anthracene
Benzo[K]fluoranthen 0.01 Benzo[a]anthracen 0.1 Indeno[1,2,3-c,d]pyren 0.1
Benzolk]fluoranthene Benzo[alanthracene Indeno[1,2,3-c,d]pyrene

Hodnoty TEQ BaP vypoctené pro stanice, kde
byl v roce 2010 sledovan potfebny rozsah smési
PAU ukazuji velké rozdily mezi méfenim po-
krytymi oblastmi. Nejvys$si hodnoty (> 10 ng/m3)

BaP TEQ values calculated for measuring sta-
tions which in 2010 monitored the requisite range
of PAHs reveal great differences between the
areas covered. The highest values (> 10 ng/m3)

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

17



Souhrnna zprava za rok 2010
Summary Report, 2010

jsou dlouhodobé nalézany pro stanici ¢. 1713
(Bartovice) v Ostravé reprezentujici okoli vy-
znamného primyslového zdroje. Také na dalSich
primyslem ovlivnénych stanicich v Ostravé a
v Karviné byly nalezeny nékolikandsobné vyssi
hodnoty neZ na ostatnich méstskych stanicich, kde
se rocni hodnoty TEQ BaP, nezavisle na urovni
zatéze z dopravy, pohybovaly od 1,0 do 2.4 ng/m3 .
Vyvoj hodnot toxického ekvivalentu na vybra-
nych méstskych stanicich v letech 2000 az 2010
ukazuje obr. 2.6.

2.2.4 Tékavé organickeé latky

V roce 2010 byly zpracovany hodnoty koncentraci
tékavych organickych latek (VOC) v ovzdusi z cel-
kem 13 stanic, které provozuje CHMU v ramci
statni imisni sit¢ AIM. Na stanicich byly pomoci
automatickych analyzatort sledovany koncentrace
zdravotné nejvyznamnéjSich latek — benzenu a
toluenu. Pfi hodnoceni naméfenych hodnot je
nutno vzit v tivahu lokalizaci méficich stanic v re-
laci k nejvétSim zdrojum tékavych organickych
latek, zvlasté benzenu, do ovzdusi — dopravé a téz-
kému primyslu.

Pro benzen je podle Natizeni vlady ¢. 597/2006 Sb.
v priloze ¢. 1 stanoven ro¢ni imisni limit 5 pg/mg.
Hodnoceni vysledkll potvrzuje vyznam pramyslu
a dopravy jako nejvétsich zdroju t€kavych organic-
kych latek a zvlasté benzenu do ovzdusi. Rozdil
mezi zatéZi benzenem u lokalit ovlivnénych riz-
nym zastoupenim zdrojil je zfejmy z rozpéti roc-
nich hodnot benzenu na méstskych stanicich za-
tizenych a nezatiZzenych dopravou a primyslem.
V méstskych nezatizenych lokalitich se rocni
sttedni hodnoty pohybovaly okolo 1 ug/m3, na
pozadové stanici v KoSeticich byla zjisténa hod-
nota 0,55 ug/m3. Roc¢ni stfedni hodnota benzenu
se v mestskych, dopravné riizné zatizenych loka-
litich pohybovala v rozmezi 1,04 az 2,07 pg/m3.
Srovnatelna ro¢ni stfedni hodnota (2,1 pg/m3) byla
zjiSténa 1 na dopravné extrémné zatiZzeném ,,hot
spot*“ v Praze 2 v Legerové ulici. Ro¢ni stfedni hod-
noty v primyslem zatiZenych oblastech (Ostrava,
Karvind) byly v rozsahu od 4,3 do 6,7 pg/m3. Nej-
vyS$§i ro¢ni primérna hodnota 6,7 pg/m3, zjiSténa
v ostravské ctvrti Pfivoz na stanici ¢. 1410, pre-
kracuje imisni limit (obr. 2.7). Ro¢ni koncentrace
toluenu ve venkovnim ovzdusi neprekrocily 5 %
stanovené referencni koncentrace.

in the long-term are recorded at measuring sta-
tion no. 1713 (Bartovice) in Ostrava and represent
the vicinity of an important industrial source.
Likewise, other industrially burdened stations in
Ostrava and Karvind detected several times higher
values than at the other urban measuring stations
where annual values TEQ BaP ranged from 1.0
to 2.4 ng/m3, irrespective of traffic load. The deve-
lopment of toxic equivalent values detected by
measuring stations in the 2000-2010 period is
presented in Fig. 2.6.

2.2.4 Volatile organic substances

In 2010, the airborne values of organic compounds
(VOCs) were analysed from 13 stations operated
by CHMI, as part of the AIM national emission
network. With aid of automatic analyzers the levels
of the most important compounds — benzene and
toluene have been monitored. 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
emission limit of 5 ,ug/mj. Results have confirmed
the significance of traffic and industry as the
greatest sources of volatile organic substances
and airborne 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 sta-
tions both burdened and not burdened by traffic
and industry. The annual mean benzene values
in urban locations without traffic load ranged
around 1 yg/m3, at the background station KoSe-
tice being 0.55 ,ug/m3. In the urban localities with
various intensity of traffic load the mean levels
ranged between 1.04 and 2.07 ,ug/mj. A com-
parable annual mean value (2.1 yg/m3) was also
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 4.3 to 6.7 ,ug/m3. The highest
annual mean of 6.7 ,ug/m3 detected in the Ostrava
district Privoz at the station no. 1410 exceeds
the limit (Fig. 2.7). Annual concentrations of
toluene did not exceed 5 % of the stipulated
reference concentration.
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2.2.5 Komplexni hodnoceni kvality ovzdusi

Komplexni hodnoceni kvality ovzdusi bylo v roce
2010 provedeno pro zakladni identifikované typy
méstskych lokalit. Tento postup je pouzivan od
roku 2007, kdy nahradil pivodni pfistup hodno-
ceni méstskych celkll nebo hodnot na jedné méfici
stanici. Kritérii rozdéleni typd lokalit byla inten-
zita okolni dopravy, podil jednotlivych typd zdrojt
vytapéni a zat€Z vyznamnym primyslovym zdro-
jem (viz tab. 2.2.1).

Vypocet indexu kvality ovzdusi' (IKO) vychazi
ze stanovenych limitnich koncentraci. Do jeho
zpracovani byly zahrnuty ro¢ni hodnoty aritme-
tického primeéru oxidu dusicitého (NO,), suspen-
dovanych castic frakce PM;(, arzenu, kadmia,
niklu, olova, benzenu a benzo[a]pyrenu. Rocni
stfedni hodnoty IKOgr pomérné vérné interpretuji
rozdilnosti v lokalnim zastoupeni a vyznamnosti
spoluptisobicich typll zdroji na kvalitu ovzdusi.
V okrajovych méstskych lokalitich nezatiZenych
dopravou se hodnoty IKOgr pohybovaly na trovni
prvni az druhé tfidy kvality ovzduSi. V oblas-
tech s vyznamnym zastoupenim malych zdroji
(< 0,2 MW) na tuhd paliva dosahla hodnota IKOg
urovné 1,4 (druhd tfida kvality ovzdusi). Nizsi
stfedni hodnoty IKOgr v méstskych lokalitich
rozdélenych v zavislosti na intenzit€¢ dopravy (roz-
mezi od 0,82 do 1,42) potvrzuje vliv spalovani
tuhych paliv v domadcich topenistich jako vy-
znamného zdroje zneci$téni méstského ovzdusi.
Vlivu a vyznamu primyslovych zdroji v ostravsko-
karvinské oblasti pak odpovidd jak vypoctena
stfedni ro¢ni hodnota IKOg 3,18 (klasifikace
4. tfida IKO — znecisténé ovzdusi), tak maximalni
hodnoty na urovni IKOg - 3,5.

Hodnoty sumy plnéni imisnich limit v roce 2010
jsou plné€ srovnatelné s hodnotami v roce 2009.
Ve vsech hodnocenych typech méstskych lokalit
maji pro kvalitu ovzdusi zdsadni vyznam aero-
solové castice frakce PMjy a PAU indikované
benzo[a]pyrenem; v konkrétnich lokalitich pak
oxid dusicity (hodnoty podilu v prazskych mést-
skych dopravné exponovanych lokalitich dosahuji
az 170 % imisniho limitu), arzen (az 90 % CIL
v okoli velkych primyslovych zdroji nebo 130 %
CIL v oblastech s vyznamnym zastoupenim lokal-
nich topenist) a benzen (aZ 135 % IL v okoli vel-
kych priimyslovych zdrojt).

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

2.2.5 Comprehensive evaluation
of air quality

In 2010, 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 (see Tab. 2.2.1).

The air quality index (AQI )1 is based on stipu-
lated limit concentrations; it includes annual
arithmetic means of nitrogen dioxide (NO»), PMy,
arsenic, cadmium, nickel, lead, benzene and
benzo[alpyrene. Annual mean AQI values rela-
tively truly interpret differences in the local re-
presentation and importance for air quality of
interacting types of sources. In suburban areas
unloaded by traffic the AQI values ranged on the
levels of the first or second air quality classes.
Areas with a proliferation of small solid fuel
sources (< 0.2 MW) reached a value of AQI 1.4
(class 2). The lower medium AQI values in urban
localities divided by the traffic intensity (range
0.82—1.42) confirms the effect of domestic solid fuel
usage on urban air pollution. The effects and
significance of industrial sources in the Ostrava-
Karvind region are reflected by the calculated
annual mean AQI value of 3.18 (classification:
AQI class 4 — polluted air) and the maximum
value on the level of AQI 3.5.

In 2010 the summary values of meeting air quality
standards corresponded to those found in 2009. In all
evaluated types of urban localities PM ;9 aerosol
particles and PAHs indicated by benzo[a]pyrene
have crucial significance for air quality. In specific
localities the important substances comprise
nitrogen dioxide (values in traffic burdened areas
of Prague reach 170 % of the air quality limit),
arsenic (up to 90 % target limit in the vicinity
of major industrial sources or 130 % in areas
with important rate of local heating) and benzene
(up to 135 % of the limit in the vicinity of major
industrial sources).

! Calculation of AQI can be found on: http://www.szu.cz/
uploads/documents/chzp/ovzdusi/organizace_mzso/
index_kvality_ovzdusi.pdf).
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2.3 Vliv znecisténého ovzdusi na zdravi

Uplatnéni vlivd zneciStujicich latek z ovzdusi na
zdravi je zavislé na jejich koncentraci v ovzdusi
a dobé, po kterou jsou lidé témto 14tkdm vystaveni.
Skutecnd expozice v prubéhu roku a v pribéhu
Zivota jednotlivce znacné kolisa a li§i se v z4-
vislosti na povolani, Zivotnim stylu, resp. na kon-
centracich latek v riznych lokalitach a prostfedich.

2.3.1 Odhad potencialni expozice
monitorované populace

Odhad primérné dlouhodobé zatéZze znecistuji-
cimi latkami z venkovniho ovzdusi mtze byt vy-
jadfen jako potencidlni expozice obyvatel pri-
mérné koncentra¢ni hladiné ve mésté — jako
,.habidka®, stratifikovanéd napftiklad v intervalech
limitnich koncentraci.

Mezi zdravotné nejvyznamnéjsi znecistujici latky
v ovzdusi, mimo latek s bezprahovym ucinkem,
patii v prvé tadé aerosol (suspendované Eastice
v ovzdusi) a v lokalitich vyznamné zatiZenych
emisemi z dopravy i oxid dusicity. Do hodnoceni
byl proto zahrnut oxid dusicity, ktery indikuje
spalovaci procesy — zejména plynové vytapéni
a zatéz z dopravy, a suspendované Castice frakce
PMj( jako zdravotné nejvyznamnéjsi plosné sle-
dovan4 latka.

Potencialni expozice oxidim dusiku, zastoupenymi
oxidem dusicitym, zlstdva vyznamnou v lokali-
tach silné zatizenych dopravou, zejména v Praze,
kde byl imisni limit pfekrocen na 5 z 19 stanic.
Ve srovnani s roky 2008 az 2009 opét mirng
stoupl podil obyvatel monitorovanych mést, pro
které byla odhadovana zatéZz koncentracemi oxidu
dusicitého ve venkovnim ovzdusi mezi 27 pg/m3
az 40 pg/m3 (ze 41 % na 50 %) na ukor podilu
obyvatel v kategorii expozice do 27 pg/m3 (z 57 %
na 37 %). Doslo tim k mirnému posunu k vyss$im
hladinam expozice, i kdyZ v rdmci podlimitnich
hodnot. Zdravotné vyznamné je zneciSténi ovzdusi
suspendovanymi Casticemi frakce PM;(. Rozdéleni
poctu obyvatel do jednotlivych koncentracnich
hladin nejvice ovliviiuje prazskd aglomerace, kde
sice bylo alespoi jedno kritérium piekroceni imis-
niho limitu naplnéno na 12 stanicich z 19, celkové
vSak stfedni hodnota za Prahu (30,4 pg/m3) ro¢ni
imisni limit (40 pg/m’) neprekro¢ila. Odhado-

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, life-
style, or more precisely on the concentrations of
pollutants 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 19 measuring
stations. In comparison to 2008-2009 there was
a slight increase in percentage of population in the
monitored cities with estimated nitrogen dioxide
concentrations in outdoor air ranging 27 ,ug/m3
to 40 ,ug/m3 (from 41 % to 50 %) at the expense of
the population in the exposure category of up to
27 ,ug/m3 (from 57 % to 37 %). Effectively, there
has been a slight movement towards higher expo-
sure levels albeit in terms of under-limit values.
Healthwise significant is ambient air pollution
with the PM;q fraction of suspended particles.
The Prague agglomeration 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 12 of 19 moni-
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vand zatéZ koncentracemi suspendovanych Castic
frakce PM( ve venkovnim ovzdusi byla v roce 2010
do 27 pg/m3 pro 18,9 % obyvatel (v roce 2009 pro
27 %) monitorovanych mést, mezi 27 a 40 pg/m3
pro 60 % obyvatel (v roce 2009 pro 62 %) mo-
nitorovanych mést. Kritéria prekroceni ro¢niho
imisniho limitu stanoveného pro frakci PM;( byla
naplnéna pro 16,4 % (v roce 2009 pro 11 %)
obyvatel monitorovanych mést. Odhad podilu po-
¢tu obyvatel monitorovanych mést Zijicich v pro-
stfedi charakterizovaném urcitym intervalem hmot-
nostnich koncentraci od roku 2000 je zobrazen
na obr. 2.8.

2.3.2 Zdravotni rizika zakladnich
sledovanych latek

Znecisténi ovzdusi oxidem uhelnatym a oxidem
sifi¢itym nepredstavuje v méfenych sidlech zdra-
votni riziko, i kdyz v piipadé oxidu sifi¢itého prah
ucinku pro 24hod. koncentraci nebyl zjistén. Na né-
kterych mistech se mohou vyskytovat koncentrace
vy$§i, neZ jsou velmi nizké hodnoty, povaZované
podle poslednich vysledkd vyzkumu za bezproblé-
mové. ZneCiSténi ovzdusi ozénem nedosahuje hod-
not akutné ovliviiujicich zdravi, vyjimkou mohou
byt za urCitych okolnosti situace v teplém obdobi
roku prerastajici do tzv. letniho smogu. Z tézkych
kovil stanovovanych ve vzorcich aerosolu je olovo
od plosného zavedeni bezolovnatého benzinu zdra-
votné nevyznamnou latkou. Stejné tak meéfené
koncentrace manganu a kadmia ve vétSiné oblasti
nepredstavuji zdravotni riziko. ZneciSténi ovzdusi
chromem je kvantitativné obtizné hodnotitelné
vzhledem k nemozZnosti kvantifikovat zastoupeni
troj a Sestimocného chrému.

Pasobeni oxidu dusicitého je obtizné oddélit od
ucinkt dalSich soucasné puasobicich latek, zejména
aerosolu. Nejvice jsou oxidu dusi¢itému vystaveni
obyvatelé méstskych lokalit vyznamné ovlivné-
nych dopravou. Z hodnot zjisténych rocnich pri-
mért vyplyva, Ze v dopravou zatiZzenych Castech
prazské aglomerace lze u obyvatel oc¢ekavat sni-
Zeni plicnich funkci, zvySeni vyskytu respiracnich
onemocnéni, zvySeny vyskyt astmatickych obtizi
a alergii, a to u déti i dospélych.

Kratkodobé zvySeni dennich koncentraci suspen-
dovanych castic frakce PM( se podili na naristu

toring stations, however, the mean value for Prague
(30.4 yg/m3) not exceeding the annual air pollu-
tion limit (40 ,ug/m3). The estimated burden with
concentrations of PM g in the outdoor ambient air,
in 2010, was below 27 ,ug/m3for 18.9 % (in 2009
for 27 %) of the population of monitored cities;
between 27 and 40 ,ug/m3 for 60 % (in 2009 for
62 %). Criteria for the exceeding of the air pollu-
tion limit set for the PM g fraction were fulfilled
for 16.4 % (in 2009 for 11 %) of the population of
the monitored cities. An estimated population
distribution by living in an environment characte-
rized by a certain interval of mass concentrations
since 2000 is depicted in Fig. 2.8.

2.3.2 Health risks of the basic monitored
pollutants

Air pollution with nitrogen dioxide and sulfur
dioxide does not present any health risk in the
residential 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 con-
taining 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 in
majority of areas. Air pollution with chromium is
difficult to assess quantitatively in view of that it
is not possible to quantify the compounds of tri-
and hexa-valent chromium.

The effects of nitrogen dioxide are difficult to
separate from those of other simultaneously acting
substances, namely of aerosol. The greatest expo-
sure to nitrogen dioxide is encountered by inhabi-
tants of heavy traffic urban localities. From the
values of annual averages found, it follows that
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.
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celkové nemocnosti i imrtnosti, zejména na one-
mocnéni srdce a cév, na zvySeni poctu osob hospi-
talizovanych pro onemocnéni dychaciho ustroji,
zvySeni kojenecké timrtnosti, zvySeni vyskytu kasle
a ztizeného dychani — zejména u astmatiki, a na
zménach plicnich funkci pfi spirometrickém vy-
Setfeni. Dlouhodobé zvySené koncentrace mohou
mit za nasledek sniZeni plicnich funkci u déti
i dospélych, zvySeni nemocnosti na onemocnéni
dychaciho udstroji, vyskytu symptomil chronického
zanétu pradusek a zkriceni délky Zivota, zejména
z diivodu vyssi umrtnosti na choroby srdce a cév
u starych a nemocnych osob, a pravdépodobné i na
rakovinu plic. Tyto uc¢inky byvaji uvadény i u pri-
mérnych ro¢nich koncentraci nizsich nez 30 pg/m3.
Pro chronickou expozici jemnym suspendovanym
Casticim frakce PM; 5 se redukce ocekdvané délky
Zivota zacina projevovat jiz od prumérnych roc-
nich koncentraci 10 pg/m3. Pro plisobeni suspen-
dovanych castic v ovzdusi nebyla zatim zjiSténa
bezpeénd prahovéd koncentrace. Podle Svétové
zdravotnické organizace se pfi primérné rocni
koncentraci frakce PMy do 20 pg/m3 nezvysuje
celkova umrtnost s vice nez 95% mirou spolehli-
vosti. Ani tato hodnota vSak neznamend plnou
ochranu veskeré populace pred nepfiznivymi
ucinky suspendovanych castic.

Rozpéti koncentraci charakterizujici miru zne-
¢isténi ovzdusi sidel suspendovanymi cCasticemi
frakce PMg popisuje tabulka 2.3.2.1. Méstské
ovzdusi jiz od mirné zatéZe dopravou spolu s vlivy
priamyslu pfedstavuje pro obyvatele nezanedba-
telné zdravotni riziko. Z udaji o znecisténi ovzdusi
pro rizné typy lokalit v roce 2010 vyplyva, Ze
jen cast pozadovych lokalit a méstskych lokalit
neovlivnénych dopravou neni zatiZzena suspendo-
vanymi Casticemi do miry, kterd znamend pod-
statné zdravotni riziko.

Short-term increases in the daily concentrations of
suspended particles of the PM g 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
bronchitis 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/m3. In chronic exposure to
suspended fine particles PM; 5 reduced life span
begins to be apparent from the average annual
concentration of 10 ,ug/mj. 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 ¢y below 20 ,ug/m3 (95% confidence level).
However, not even that value means any full
protection of the whole population 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 ¢ fraction is illustrated in
Tab. 2.3.2.1. Urban ambient air presents a certain
health risk already due to a moderate load of road
traffic and industry. From the data on ambient air
pollution in different types of localities in 2010 it
Sollows that only a part of the background localities

Tab. 2.3.2.1 Rozpéti priumérnych roc¢nich koncentraci NO, a PM;( ve venkovnim ovzdusi, 2010

3
(v pg/m”)
Tab. 2.3.2.1 Range of annual mean concentrations of NO, and PM | in outdoor air, 2010 (in ,ug/m3)
Méstské prostredi
Skodlivina Venkovské pozadi Urban environment
Pollutant Rural background | Minimalini hodnota | Praimérma hodnota | Maximalni hodnota
Minimum value Mean value Maximum value
Oxid dusiéity (NO) 8.6 4.3 26.0 67.2
Nitrogen dioxide (NO5)
Aerosolové ¢astice frakce PM1q 19.5 19.5 29.6 60.0
Aerosol particles PM1g
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Pro odhad pravdépodobnych dopadi dlouhodobé
expozice suspendovanym casticim byly pouZity
zavery americké studie American Cancer Society,
resp. dodatku z roku 2005, aktualizujiciho Smér-
nici pro kvalitu ovzdusi v Evropé [1], podle kterych
navySeni ro¢ni koncentrace suspendovanych c¢astic
frakce PM g o 10 pg/m3 zvySuje celkovou umrtnost
exponované populace o 3 %. Pro odhad dalSich
moznych vlivii byla pouZzita metodika zpracovana
v programu CAFE (Clean Air For Europe) [2].
Odvozuje vztah mezi davkou a tc¢inkem pro uka-
zatel prijmy do nemocnic z divodu akutnich stavl
srdecnich a dychacich onemocnéni, ktery vyjadiuje
poctem atributivnich ptipadil za rok vztaZzenych
k primérné ro¢ni koncentraci suspendovanych
castic a k poctu exponovanych obyvatel urcité
vékové struktury.

Na zéklad¢ primérné koncentrace suspendovanych
castic frakce PM, zjisténé v roce 2010 v méstském
prostiedi (29,6 ug/m3), lze zhruba odhadnout, Ze
v disledku znecisténi ovzdusi touto Skodlivinou
byla celkovéa imrtnost navySena o 2,9 %. Vzhle-
dem k rozmezi primérnych ro¢nich koncentraci
této Skodliviny v riznych typech lokalit, které se
pohybovaly od 19,5 pg/m3 (republikové pozadové
stanice) do 60 pg/m3, se odhad podilu predcasné
zemielych v disledku znecisténi ovzdusi PM;
na celkovém poctu zemielych pohybuje od 1,8 %
v méstskych lokalitdch bez dopravni zatéZe az po
12 % v nejvice primyslem a dopravou zatiZzenych
lokalitach. Pri celkovém poctu 106,8 tisic zemie-
lych obyvatel CR v roce 2010 (zdroj CSU 2011)
Ize z uvedenych dat odhadnout, Ze pocet predcas-
nych umrti zptisobenych expozici suspendovanym
¢asticim frakce PM g se pohyboval v rozmezi od
1 888 do 16 252 (horni odhad je pro modelovy
pfipad, kdy by bylo na celém dzemi zneciSténi
ovzdusi stejné jako v ostravsko-karvinské oblasti).
Podobné 1ze odhadnout, Ze v dusledku zneciSténi
ovzdusi touto Skodlivinou bylo v roce 2010 pfi-
jato do nemocnic v celé CR priblizng 900 pacientt
s akutnimi srde¢nimi obtizemi a 1 400 pacientil
pro akutni respiracni obtiZze. Odhad pro rozmezi
primérnych ro¢nich koncentraci této Skodliviny
jsou Ctyfi akutni pifijmy do nemocnic z divodu
akutnich srdec¢nich obtiZi a sedm z divodu akut-
nich respiracnich obtizi na 100 000 obyvatel
Zijicich v prostfedi s nejniZsi Grovni zneciSténi
(19,5 ug/m3) az 22 prijatych pacientli do nemocnic

and urban localities uninfluenced by road traffic
is not burdened with suspended particulate matter
by the levels posing a significant health risk.

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 [1], according to which annual con-
centrations of the PMjy fraction of suspended
particles of 10 ,ug/m3 increase overall mortality
in the exposed population by 3 %. CAFE (Clean
Air for Europe) [2] methodology was used for
evaluation of further potential influences. This
derives the relationship between dose and effect for
indicators 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 2010 in the urban envi-
ronment (29.6 yg/m3 ), it can be roughly estimated
that due to that air pollutant overall mortality
increased by 2.9 %. In view of the range of average
annual concentrations of that pollutant in diffe-
rent types of localities, ranging from 19.5 ,ug/m3
(background stations) to 60 ,ug/mj, the ratio of
premature deaths due to PM g pollution of the
ambient air fluctuates from 1.8 % in urban loca-
lities lacking traffic load to 12 % in localities most
burdened by industry and road traffic. With the
total number of 106.8 thousand deceased Czech
citizens in 2010 (source: CSO 2011) the given
data reveals that the number of premature deaths
caused by exposure to PMjy is in the range of
1,888 to 16,252 (the upper estimate is a model
case in which the whole territory had ambient
air pollution such as it is in the Ostrava-Karvind
area). Similarly, it can be estimated that airborne
pollution by this pollutant is responsible for
nationwide hospital admissions in 2010 of about
900 patients with acute cardiac complaints and
1,400 patients with acute respiratory problems.
The estimate for the range of mean annual con-
centrations of this pollutant ranges from 4 acute
hospital admissions due to acute cardiac problems
and 7 due to respiratory complaints per 100,000
inhabitants living in areas with the lowest levels
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s akutnimi srde¢nimi obtizemi a 35 s akutnimi
respiraénimi obtiZemi na 100 000 obyvatel v nej-
vice primyslem a dopravou zatizenych lokalitich
(60 pg/m3).

2.3.3 Hodnoceni zdravotnich rizik
karcinogennich latek

Odhad teoretického zvySeni pravdépodobnosti
vzniku nddorovych onemocnéni v disledku dlouho-
dobé expozice Skodlivinam z venkovniho ovzdusi
byl proveden pro arzen, nikl, benzo[a]pyren a
benzen. Odhad vychéazi z teorie bezprahového
plsobeni karcinogennich latek a uvazuje linedrni
vztah mezi davkou a u¢inkem. Pro vypocet byly
pouZity hodnoty jednotkového rizika (UCR), coZ je
velikost rizika zvySeni pravdépodobnosti nadoro-
vého onemocnéni pii celoZivotni expozici 1 pg/m3
karcinogenni latky z ovzdusi. Hodnoty jednotko-
vého rizika pro hodnoceni karcinogennich latek
(tab. 2.3.3.1) byly prevzaty z materiali 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).

of pollution (19.5 ,ug/m3) to 22 acute cardiac cases
and 35 acute respiratory patients per 100,000
inhabitants in areas with maximum industrial and
traffic load (60 ,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 ti¢inkem
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[a]anthracene | 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

Pro obyvatele jednotlivych typi méstskych lokalit
byla uvazovéna celozZivotni expozice sledovanym
latkdm na drovni ro¢nich aritmetickych priméra
za rok 2010 a byla vypoctena mira individudlniho
rizika. Vysledky shrnuje tab. 2.3.3.2. Pro hodno-
cené Skodliviny je tam uvedena vySe individudl-
niho rizika ziskand na zékladé koncentraci na ven-
kovskych pozadovych stanic EMEP (Kosetice a
Bily Kfiz), ddle minimalni hodnota zdravotniho ri-
zika pro obyvatele nejméné zatizeného typu meést-

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 2010
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 back-
ground stations EMEP at KoSetice and Bily K7z,
the minimum health risk value for inhabitants
of the least burdened type of urban locality as
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skych lokalit a maximalni hodnota pro obyvatele
nejvice zatiZzeného typu méstskych lokalit. Pri-
mérnd hodnota individualniho rizika byla vy-
poctena na zékladé koncentraci karcinogennich
latek ve vSech monitorovanych sidlech.

well as the maximum value for those in the most
burdened urban areas. The mean value of indi-
vidual risk was calculated from the concentrations
of carcinogens in all monitored localities.

Tab. 2.3.3.2 Odhad individuélniho rizika expozice karcinogennim litkdm ve venkovnim ovzdusi, 2010
Tab. 2.3.3.2 Estimate of the individual risk from exposure to air carcinogens, 2010

Méstské prostredi
Skodlivina Venkovské pozadi Urban environment
Pollutant Rural background Minimalni hodnota | Prdméma hodnota | Maximalni hodnota
Minimum value Mean value Maximum value

Arzen 6.0E-07—2.3E-06 6.00E-07 3.29E-06 1.16E-05
Arsenic
Nikl 1.1E-07-1.9E-07 1.90E-07 8.70E-07 5.47E-06
Nickel
Benzo[a]pyren 2.0E-05 4.35E-05 2.06E-04 6.26E-04
Benzo[a]pyrene
Benzen 3.5E-06-3.7E-06 5.40E-06 1.31E-05 4.02E-05
Benzene

Teoretické zvyseni rizika nadorového onemocnéni
v dasledku expozice znecistujicim latkam z ven-
kovniho ovzdusi se jiz nékolik let v podstaté ne-
méni a pohybuje se pro jednotlivé karcinogenni
latky v tadu 107 az 10™ (riziko vzniku nadoro-
vého onemocnéni o jeden pfipad na 10 miliéont az
10 tisic obyvatel). Nejvétsi prispévek predstavuje
expozice karcinogennim polycyklickym aromatic-
kym uhlovodikiim: v nejvice zatizenych priimyslo-
vych méstskych lokalitich bylo dosazeno hod-
not, které predstavuji zvySeni celoZivotniho rizika
vzniku naddorového onemocnéni téméft o jeden pii-
pad na tisic obyvatel.
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The theoretical increase of cancer risk due to
pollutant exposure from the outdoor air have not
been changed in principle for several last years;
it is in the range of 107 10 10 for the different
carcinogens (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 life-
long cancer risk by almost one case per 1,000
of the population.

References:

[1] WHO: WHO air quality guidelines for particu-
late matter, ozone, nitrogen dioxide and sulfur
dioxide, Global update 2005, Summary of risk
assessment, Geneva 2000.

[2] Hurley, F. et al.: Methodology for the cost-benefit
analysis for CAFE. Volume 2: Heath Impact
Assessment, European Commission, 2005.
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7 N
Obr. 2.1 OsSetifena akutni respiraéni onemocnéni (bez chfipky), primérna mésic¢ni
incidence, déti 1-5 let, 2010
Fig. 2.1 Treated acute respiratory diseases (excluding influenza), mean monthly
incidence, children 1-5 years of age, 2010
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Obr. 2.2 Vyvoj osetirenych akutnich respiracnich onemocnéni u déti,
srovnani s roénim priamérem 1995-2010
Fig. 2.2 Trend of the treated acute respiratory diseases in children,
comparison with the annual average 1995-2010
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Obr. 2.3 Primérné roéni koncentrace €astic frakce PM,, podle typu
méstskych lokalit, 2010
Fig. 2.3 Annual mean levels of particulate matter PM,, by type
of the urban locality, 2010
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Obr. 2.5 Polycyklické aromatické uhlovodiky, aritmeticky ro¢ni pramér, 2010
Fig. 2.5 Polycyclic aromatic hydrocarbons, annual arithmetic mean, 2010
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Obr. 2.6 Toxicky ekvivalent benzo[a]pyrenu na vybranych stanicich, 2000-2010
Fig. 2.6 Benzo[a]pyrene Toxic Equivalent TEQ, selected stations, 2000-2010
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Obr. 2.7 Primérné roéni koncentrace benzenu podle typu méstskych lokalit, 2010
Fig. 2.7 Annual means of benzene by type of the urban locality, 2010
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Obr. 2.8 Rozdéleni obyvatel monitorovanych mést podle trovné imisni zatéze
(v intervalech roénich limitnich hodnot), 2000-2010
Fig. 2.8 Distribution of the population by the levels of air pollution
(at annual limit intervals), 2000-2010
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3. ZDRAVOTNI DUSLEDKY A RIZIKA
ZNECISTENI PITNE VODY

Pitnou vodou z vefejnych vodovodu je zasobovano
pres 90 % obyvatel CR (92,8 % v roce 2009). Udaje
o kvalité pitné vody jsou ziskavany od roku 2004
v ramci celostatniho monitoringu vefejného zaso-
bovani pitnou vodou pomoci informacniho sys-
tému spravovaného Ministerstvem zdravotnictvi.
VétSinovym zdrojem dat jsou rozbory zajiStované
provozovateli, jejichZz provedeni v predepsané
cetnosti a rozsahu je uloZeno platnou legislati-
vou, menSina dat je pofizena v ramci hygienic-
kého dozoru. Do systému mohou byt vkladany
pouze vysledky analyz provedenych v laborato-
fich s platnym osvéd¢enim o akreditaci, autorizaci
nebo o spravné ¢innosti laboratore.

V roce 2010 bylo monitorovano celkem 4 039 za-
sobovanych oblasti', coz jsou zakladni jednotky
pro posuzovani kvality pitné vody podle vyhlasky
Ministerstva zdravotnictvi CR 252/2004 Sb. v plat-
ném znéni. Pfevazna vétSina zdsobovanych oblasti
(3 754) patiila k tzv. mensSim, v nichz je zéso-
bovano po méné nez 5 000 obyvatelich. Pouze
285 zasobovanych oblasti patfilo do kategorie
tzv. vétsich, v nichz je vSak napojeno na vodovod
80 % vsech obyvatel CR zisobovanych vodou
z verejného vodovodu. Celkem 41 % obyvatel je
zasobovano pitnou vodou vyrobenou z podzem-
nich zdroja, 31 % z povrchovych zdroji a 28 %
ze zdroji smisenych.

3.1 Kvalita pitné vody

V roce 2010 bylo provedeno pies 34 tisic od-
béra pitné vody, pii kterych bylo ziskano vice nez
820 tisic hodnot ukazatelG jakosti vody. Limity
zdravotné vyznamnych ukazatelti (limitovanych
nejvyssi mezni hodnotou’, NMH) byly piekro-
Ceny v 1 822 pftipadech. Mezni hodnoty3 (MH)

3. HEALTH CONSEQUENCES
AND RISKS FROM DRINKING
WATER POLLUTION

Drinking water from the public water supply
systems is available to more than 90 % of the
population of the Czech Republic (92.8 % in 2009).
Drinking water quality data has been obtained
since 2004 within the nationwide monitoring of
drinking water from the public supply using an in-
formation 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. The results of analyses can only be
entered into the information system if obtained
by an accredited, authorized or good laboratory
practice certified laboratory.

In 2010, a total of 4,039 supply zones' were moni-
tored. The supply zone is the basic unit used in
the assessment of drinking water quality from the
public water supply system as defined by Decree
25272004 of the Ministry of Health of the Czech
Republic as last amended. The overwhelming
majority of supply zones (3,754) were smaller,
i.e. serving less than 5,000 population. Only 285
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 41 %, 31 % and 28 % of the population were
supplied with drinking water produced from under-
ground, surface and mixed sources, respectively.

3.1 Drinking water quality

In 2010, more than 34 thousand drinking water
samples were analyzed and more than 820,000 data
on drinking water quality indicators were obtained.
The maximum limit values’ (MLVs) for the indi-
cators with significance for health were exceeded
in 1,822 samples analyzed. Failure to comply with
the limit values® (LVs) for the drinking water quality

' Zasobovana oblast je prakticky totozny pojem jako ve-

fejny vodovod, lisici se pouze v pfipadé vice zdroju pitné
vody s jeji vyrazné odliSnou kvalitou.

Nejvyssi mezni hodnota je limitni hodnotou obsahu zdra-
votné vyznamnych ukazatel v pitné vodé (NMH). Pre-
kroCeni takového limitu vylu€uje vodu z pouZiti jako vody
pitné, neurci-li organ ochrany verejného zdravi jinak.

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

TA supply zone is virtually the same term as a public
water supply; it differs only in case of more drinking water
sources of markedly different quality.

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

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.
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Zdravotni dusledky a rizika znecéisténi pitné vody

Health consequences and risks from drinking water pollution

ukazateldi jakosti charakterizujicich predevsim
organoleptické vlastnosti pitné vody nebyly do-
drzeny v 11 659 nalezech. Ve vétSich oblastech
bylo z celkového poctu pfisluSnych stanoveni zjis-
téno prekroceni NMH v 0,08 % a MH v 0,82 %
stanoveni. V mensich oblastech piekroc¢ilo NMH
0,93 % prislusnych stanoveni, MH 2,74 % stano-
veni. Vyvoj jakosti pitné vody dodavané verejnymi
vodovody v obdobi let 2005-2010 je zndzornén
na obr. 3.1. Nejcastéji jsou prekraCovany limitni
hodnoty pro Zelezo a mangan, v mensich oblas-
tech také pro hodnotu pH. Cetnost nedodrZeni
limitnich hodnot vzristd se zmensujici se veli-
kosti oblasti (klesajicim poctem zdsobovanych
obyvatel). Ve vétSich oblastech je zjisStovano Cet-
néjsi prekracovani limitni hodnoty pro chloro-
form, v menSich oblastech jsou castéji prekraco-
vany limitni hodnoty pro dusi¢nany a vSechny
ostatni ukazatele. Cetnost prekro¢eni pro mikro-
biologické ukazatele je znazornéna na obr. 3.2
a pro zdravotné€ vyznamné chemické ukazatele na
obr. 3.3. Ve vétSich oblastech byla pfekrocena
limitni hodnota typu NMH v 0,7 % ptipadt pro
arsen, 0,6 % pro herbicid terbuthylazin a 0,2 %
pro organochlorovy (jiz nepouZzivany) pesticid
desethylatrazin, u dal§ich chemickych latek nebyla
NMH piekrocena ve vice nez 0,5 %. Pro chloro-
form byla limitni hodnota (MH) piekrocena ve
2,9 % pripadl. V mensich oblastech byla nejcas-
t&ji prekro¢ena NMH zdravotné vyznamnych uka-
zatell pro dusi¢nany (5 %) a pro desethylatrazin
(6,6 %) a atrazin (3,3 %).

Celkem 84 % obyvatel (8,2 miliénu) bylo v roce
2010 zasobovano pitnou vodou z distribu¢nich siti,
v nichZ nebylo nalezeno zZadné piekroceni limitu
ani u jednoho ze zdravotné zavaznych ukazateld.
Naproti tomu ve 165 prevazné nejmensich vodo-
vodech, zasobujicich celkem necelych 35 tisic
obyvatel, bylo nejméné u jednoho zdravotné vy-
znamného ukazatele nalezeno ve vSech provede-
nych stanovenich prekro¢eni limitni hodnoty.

Z hlediska zdravotniho rizika jsou nejproblema-
ti¢téj$imi kontaminanty pitné vody dusi¢nany a
chloroform. Prekro¢eni limitni hodnoty dusic-
nana (50 mg/l) bylo zjisténo ve 3,4 % piipadu.
Ve 174 oblastech zéasobujicich celkem 47 884
obyvatel stfedni ro¢ni koncentrace dosdhla ci
prevysila limitni hodnotu pro obsah dusi¢nanti
(rozmezi 50-151 mg/l). Obsah chloroformu nad

limitni hodnotou (30 pg/l) byl zjistén v 1,6 %

indicators relevant to the sensory properties was
reported in 11,659 samples analyzed. In larger
supply zones, MLV or LV was exceeded in 0.08 %
and 0.82 %, respectively, of the total of the cor-
responding analyses. In smaller supply zones, the
respective rates were 0.93 % and 2.74 %. The trend
in the drinking water quality from the public supply
system in 2005-2010 is shown in Fig. 3.1. The most
commonly exceeded limits are those for iron and
manganese and in smaller supply zones also for
the pH. The rate of failures to comply with the limits
increases with the decreasing supply zone size
(population supplied). 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 micro-
biological indicators is represented in Fig. 3.2
and non-compliance with the limits for chemical
indicators with significance for health in Fig. 3.3.
In larger supply zones, the MLV exceedance rates
were 0.7 % for arsenic, 0.6 % for the herbicide
terbuthylazine, 0.2 % for the organochlorine pesticide
desethylatrazine (no longer in use), and 0.5 % or
less for the other chemicals. The LV exceedance
rate for chloroform was 2.9 %. As for the indicators
with significance for health in smaller supply zones,
the MLV exceedance rates were the highest for
nitrates (5 %) and for the pesticides desethyl-
atrazine (6.6 %) and atrazine (3.3 %).

In 2010, 84 % (8.2 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 165 mostly smallest supply systems serving
altogether nearly 35 thousand population.

Nitrates and chloroform appear to be the most
problematic contaminants of drinking water. The
limit value (50 mg/L) for nitrates was exceeded
in 3.4 % of the analyzed samples. In 174 supply
zones serving a total of 47,884 population, the
annual mean concentration of nitrates was equal
to or higher than the limit value (with a range
of 50-151 mg/L). The limit value for chloroform
(30 ug/L) was exceeded in 1.6 % of the analyzed
samples. In 29 supply zones (six of which were
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pfipadd. Ve 29 oblastech zdsobujicich celkem
200 779 obyvatel dosahla ¢i prevySila stfedni ro¢ni
koncentrace chloroformu limitni hodnotu; z t€chto
oblasti je Sest vétSich oblasti.

Soucasna doba piinési stale vice poznatki o zdra-
votnim vyznamu optimalniho obsahu vapniku
a hor¢iku v pitné vodé. Z monitoringu vyplyva,
7Ze jen 23 % obyvatel je zasobovano pitnou vodou
s doporucenou optimalni koncentraci vapniku
(40-80 mg/l), pouhd 4 % obyvatel pak hoiciku
(20-30 mg/l) (obr. 3.4). Vodou s optimalni tvr-
dosti (2-3,5 mmol/l) je zdsobovano 27 % obyvatel.

Ozareni z pitné vody je plisobeno prevazné pii-
tomnosti radonu, prispévek ostatnich radionuklida
(izotopy radia, uranu) k ozafeni z pitné vody je
velmi nizky. Smérnd hodnota pro objemovou akti-
vitu radonu byla v roce 2010 prekrocena zhruba
ve 12 % pripadli, mezni hodnota pak v 0,2 %
(4 pripady). Prekroceni mezni hodnoty se tyka
vétsinou vodovodu s nizkym poctem zasobovanych
osob a je postupné feSeno instalovanim odrado-
novacich zafizeni. Proto pocet vodovodl s piekro-
¢enou mezni hodnotou postupné klesa. Praimérné
ozafeni z vody v duasledku pfitomnosti Rn-222
(efektivni davka z ingesce i inhalace) je moZno
odhadnout na 0,04 mSv/rok, coZ je asi stokrit
niz8i nez z radonu pronikajiciho do budov piimo
ze zemé. Celkové zplsobi obsah radionuklidd pfi-
tomnych v pitné vodée efektivni davku v priméru
asi 0,05 mSv/rok. Pfijmem pitné vody je tedy Cer-
pano asi 5 % obecného limitu (I mSv/rok) daného
vyhlaskou Statniho uradu pro jadernou bezpecnost
¢. 307/2002 Sb. o radiacni ochrané.

Schvalené vyjimky

Pro 301 zasobovanych oblasti (294,4 tisic obyva-
tel) platila v roce 2010 vyjimka schvalena orga-
nem ochrany vefejného zdravi. Mirnéj$i hygie-
nicky limit, nez stanovi vyhlaska ¢. 252/2004 Sb.,
byl nejcastéji povolen pro dusi¢nany (149 oblasti
zasobujici celkem 55 420 obyvatel). Povolena li-
mitni hodnota se pohybovala v rozmezi od 60
do 100 mg/l. Z dalSich zdravotné vyznamnych
ukazateli byla vyjimka udélena napriklad pro
arzen (6 oblasti, 6 829 obyvatel, limit 15-30 ug/l)
nebo pro herbicid atrazin (15 oblasti, 49 053 oby-
vatel) a desethylatrazin (21 oblasti, 3 458 obyvatel).
Podle udajt v databazi Informac¢niho systému pla-
til v 19 zasobovanych oblastech (3 118 obyvatel)

larger ones) serving a total of 200,779 popula-
tion, the annual mean concentration of chloroform
was equal to or higher than the limit value.

Currently, an increasing amount of information is
available on health significance of the optimum
content of calcium and magnesium in drinking
water. Based on the monitoring data, only 23 % of
the population are being supplied with water con-
taining the recommended optimum concentration
of calcium (40-80 mg/L) and 4 % of the population
with water containing the optimum amount of
magnesium (20-30 mg/L) (Fig. 3.4). Water with
the optimum hardness (2-3.5 mmol/L) is available
to 27 % 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.
In 2010, the reference level of radon activity was
exceeded in about 12 % of samples analyzed and
the limit for radon failed to be met in 0.2 % (i.e. 4)
of samples analyzed. The limit value exceedance
was mostly reported for the water supply systems
serving small numbers of the population only and
remedial actions have been taken progressively by
installing radon removal devices. Therefore, the
number of the water supply systems with the limit
value exceeded is declining. Both the ingested and
inhaled intake of radon (Rn-222) from drinking water
results in an estimated effective dose of 0.04 mSv/year
on average, which is around one hundred times
lower than that from radon entering buildings
directly from the ground. The overall intake of radio-
nuclides from drinking water results in an estimated
effective dose of 0.05 mSv/year on average, i.e. in
about 5 % of the general limit of 1 mSv/year laid
down by the State Olffice for Nuclear Safety in Regu-
lation 307/2002 on radiation protection.

Granted exemptions

In 2010, 301 supply zones serving 294.4 thousand
population 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 (149 supply zones
serving a total of 55,420 population). 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, 6,829
population, tolerated limit range 15-30 ug/L), or
herbicides such as atrazine which is not used
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alesponi po ¢ast roku 2010 uplny ¢i omezeny zdkaz
uzivani vody z vodovodu jako vody pitné.

3.2 Expozice kontaminantiim z pitné vody

V expozici kontaminantim jednozna¢né dominuji
dusi¢nany; pitim pitné vody z vefejnych vodovoda
je prl"lmérné4 cerpano kolem 6 % celkového den-
niho pfijatelného pfijmu5 dusi¢nant (pfi denni
spotfebé 1 litru). U chloroformu byl zjistén pri-
mérny pfijem z pitné vody predstavujici zhruba
jedno procento denniho tolerovatelného piijmu,
mirné nad 1 % ve vétSich zdsobovanych oblastech.
Koncentrace ostatnich hodnocenych kontaminantii
v pitné vodé Casto nepfesahuji 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 %
ptislu§ného expozi¢niho limitu. Akutni posSkozeni
zdravi obyvatelstva sledovanymi kontaminanty
nebylo zjisténo.

Na obr. 3.5 je ilustrovan vyvoj podilu pitné vody
na celkovém pfijatelném/tolerovatelném piijmu
obyvatelstva dusi¢naniim a chloroformu v obdobi
let 2005-2010. Z obrazku je zfejmé, Ze expozice
dusi¢nantim z pitné vody po predchozim mirném
poklesu mirné vzrostla z 5,7 % v roce 2009 na
6,1 % hodnoty pfijatelného piijmu v roce 2010.
Expozice chloroformu se pohybovala kolem 1 %
expozi¢niho limitu.

Ackoliv primérny piijem dusi¢nand pitnou vodou
predstavuje asi 6 % celkového denniho prijatel-
ného pifjmu dusi¢nant, jedna ¢tvrtina obyvatel CR
zasobovanych z vefejného vodovodu ma piijem
dusi¢nant vys$s$i neZ 10 % pfijatelného piijmu.
Rozdéleni obyvatel podle velikosti expozice kon-
taminantdm z pitné vody v roce 2010 je uvedeno
na obr. 3.6.

any longer but is still present in the environment
(15 supply zones, 49,053 population) and desethyl-
atrazine (21 supply zones, 3,458 population). Based
on the Information System data, the supplied water
was either prohibited or restricted for use as drinking
water at least for a part of 2010 in 19 supply zones
serving 3,118 population.

3.2 Exposure to contaminants
from drinking water

As for the intake of contaminants from drinking
water, exposure to nitrates clearly predominates,
reaching about 6 % on avemge4 of the overall
tolerable daily intake’ of nitrates (for a daily con-
sumption of 1 litre of tap water per person). The
average daily intake of chloroform from drinking
water was nearly 1 % of the tolerable daily intake,
being slightly more than 1 % in larger supply
zones. As the concentrations of the other conta-
minants in drinking water often do not reach
the detection limits of the respective analytical
methods used, it is not possible to quantify expo-
sure 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 2005-2010.
It is evident that the intake of nitrates from drinking
water slightly increased from 5.7 % of the overall
tolerable daily intake in 2009 to 6.1 % in 2010.
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

Velikost expozice kontaminantt v CR byla ziskana po-
moci stfedni koncentrace (medianu) koncentraci v za-
sobovanych oblastech ziskanych rozbory vzork( vody
béhem roku. Primérna expozice za vSechny oblasti pak
byla zvazena pocétem zasobovanych obyvatel. Pfi po-
uziti 90% kvantilu koncentraci dusi¢nant jde o hodnoty
ve vy§i 7-8 % denniho pfijatelného pfijmu.

Celkovy pfijatelny/tolerovatelny denni pfijem kontaminantu
je takovy pfijlem potravinami, vodou, prachem apod.,
ktery podle soucasnych poznatkl nepredstavuje zdra-
votni riziko, ani pfi celozZivotni expozici.

4 The magnitude of exposure to contaminants in the Czech
Republic was obtained as the median of concentrations
reported in the supply zones during the year. The mean
exposure for all supply zones was weighted by the
number of population. For the 90% quantile of 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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V roce 2010 byl pracovniky odboru komunalni
hygieny krajskych hygienickych stanic hliSen
jeden pfipad epidemie, kde byla pitna voda pro-
kdzanym vehikulem ndkazy, a to ve Zlinském
kraji. Jednalo se o komer¢ni studnu u ubytova-
ciho zafizeni. Z ostatnich krajii nebyl zadny dalsi
pfipad hlasen.

3.3 Karcinogenni riziko z pitné vody

Pro vypocet predpovédi teoretického zvySeni
pravdépodobnosti vzniku nédorovych onemoc-
néni v ddsledku chronické expozice organickym
latkam (1,2-dichlorethan, benzen, benzo[a]pyren,
benzo[b]fluoranthen, benzo[k]fluoranthen, bromdi-
chlormethan, bromoform, chlorethen (vinylchlorid),
dibromchlormethan, indeno[/,2,3-cd]pyren, tetra-
chlorethen, trichlorethen) z pfijmu pitné vody byl
pouzit linearni bezprahovy model podle metody
hodnoceni zdravotniho rizika. Pro vypocet ro¢niho
prispévku odhadu zvyseni rizika byla pouZita hod-
nota pramérné hmotnosti ¢lovéka 64 kg, stfedni
délka zivota 72 rokd a celozivotni expozice (pie-
poctena na rocni expozici a riziko) a stfedni hod-
nota spotieby pitné vody 1 litr denné. Z uvede-
nych latek ma nejvyssi podil na velikosti rizika
vzniku nadorového onemocnéni bromdichlor-
methan, dibromchlormethan, tetrachlorethan a
trichlorethen. Podle vypoctu teoretického zvySeni
pravdépodobnosti vzniku nddorovych onemocnéni
v duasledku chronické expozice karcinogennim
latkam, provedeného s¢itanim ucinka jednotlivych
latek podle doporuceni agentury US EPA, muze
konzumace pitné vody z vefejného vodovodu teore-
ticky prispét k ro¢nimu zvyseni pravdépodobnosti
vzniku nadorovych onemocnéni pfiblizné dvéma
pripady na 10 miliénti obyvatel.

Vypoclty expozice a rizika byly provedeny podle
standardniho postupu, nicméné pouZité expozicni
faktory jsou vzdy zatiZeny urcitou mirou nejistoty,
jako naptiklad omezené spektrum sledovanych
zdravotné vyznamnych latek, individualni velikost
konzumace pitné vody z vodovodu, riiznd mira
vstiebani sledovanych latek v organismu apod.
To mohlo vést k nad- i podhodnoceni situace.
Inhala¢ni a dermdlni expozice, které jsou u né-
kterych kontaminantli podobné vyznamné jako
konzumace, nebyly uvaZovany, protoZe chybi spe-
cifické udaje o chovani Ceské populace pii vyuzi-
vani vody v domdacnosti.

Republic are 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 2010 is shown in Fig. 3.6.

In 2010, community public health professionals of
the regional public health agencies reported one
outbreak in the Zlin region demonstrably linked
to the intake of drinking water. The outbreak was
associated with a commercial well in an accommo-
dation facility. No case was reported from the other
administrative regions.

3.3 Cancer risk from drinking water

To estimate incremental cancer risk from chronic
exposure to organic compounds (1,2-dichloroethane,
benzene, benzo[a]pyrene, benzo[b]fluoranthene,
benzo[k]fluoranthene, bromodichloromethane,
bromoform, chloroethene (vinyl chloride), dibromo-
chloromethane, indenol 1,2,3-cd[pyrene, tetrachloro-
ethene, and trichloroethene) from drinking water
intake, the linear no-threshold model was used in
accordance with the health risk assessment method.
For the calculation of the annual contribution to
the estimated incremental cancer risk, an average
body weight of 64 kg, mean life expectancy of
72 years, lifelong exposure (converted to annual
exposure and risk), and a mean daily intake of 1 L
of tap water per person were considered. The major
contributors to cancer risk are bromodichloro-
methane, dibromochloromethane, tetrachloroethane
and trichloroethene. The calculation of the theore-
tical incremental cancer risk from chronic expo-
sure to carcinogens from the public water supply
system was made by summing of particular che-
micals effects according to the US EPA recommen-
dations. It 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 and absorption
of the monitored substances in the body, etc. They
might result in risk underestimation or overestima-
tion. Inhalation and dermal exposure that are
similarly significant as the ingestion of some con-
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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 pouZivana pitna voda (komercni studny).
V roce 2010 bylo odebrano 5 774 vzorka z 352
vefejnych a 2 264 komercnich studni. Z celko-
vého poctu 132 575 hodnot ukazateld jakosti pitné
vody bylo zhruba v 5 % zaznamendno nedodr-
Zeni limitnich hodnot ukazateltl jakosti (6 173 pii-
padt). Limity pro obsah zdravotné vyznamnych
ukazatelll jakosti vody (NMH) byly prekroceny
v 1,2 % a pro biologické ukazatele v 6,4 % prislus-
nych stanoveni.

3.5 Monitoring kvality rekreaénich vod
ve volné prirodé

Od roku 2004 je v provozu systém celostatniho
monitoringu kvality rekreacnich vod v koupacich
oblastech a koupaliStich ve volné prirodé (IS PiVo,
spravovany MZ). Béhem koupaci sezony jsou do
informacniho systému zasildna data o kvalité¢ vody
pro koupani. Organy ochrany vefejného zdravi data
vyhodnocuji a podle metodického nidvodu hlav-
niho hygienika CR oznacuji kvalitu rekreacni vody
jednim ze stupni pétimistné stupnice. Aktualni
kvalita koupacich vod je pristupna vefejnosti na
webovych strankdch krajskych hygienickych stanic
a na Geoportalu spravovaném Cenia (v soucasné
dobé ve vystavbé). Ze ziskanych dat je kazdy rok
zpracovana zprava podle pozadavkll Evropské unie
a zaslana Evropské komisi.

Kvalitu rekrea¢nich vod v Ceské republice je mozno
hodnotit jako pomérné dobrou. Pocet mist, kde je
kvality vody sledovéna, vzrostl ze 176 v roce 2004
na 186 v roce 2010. Zpocatku monitorovani byl
podil vyhovujicich koupacich vod nizky vzhledem
ke zna¢nému poctu vod s nedostateénym vzor-
kovanim. Postupné stoupal pocet koupacich vod,
které vyhovély limitnim pozadavkim EU. Zatimco
v roce 2004 vyhovélo pozadavkim 49 % z cel-
kového poctu sledovanych koupalist, v roce 2010
to bylo jiz 87 %. Nejvétsim problémem tuzem-
skych pfirodnich vod nadile zistiva masovy
vyskyt sinic tvoficich vodni kvéty, a to zejména
béhem letnich mésict a zacatkem podzimu.

taminants 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 2010, 5,774
samples were collected from 352 public wells and
2,264 commercial ones. Of a total of 132,575
obtained results, about 5 % (6,173) did not comply
with the limit values for the drinking water quality
indicators. The limits (MLVs) were exceeded in
1.2 % and 6.4 % of the analyzed samples for the
chemicals with significance for health and bio-
logical indicators, respectively.

3.5 Bathing water monitoring

The national system of bathing water monitoring
in natural water bodies (PiVo Information System
maintained by the Ministry of Health of the Czech
Republic) has been in operation since 2004.
The data are entered in the Information System
throughout the bathing season. The public health
authorities evaluate the data, rating the quality
from 1 to 5 according to the guidelines of the
Chief Public Health Officer of the Czech Republic.
Regularly updated bathing water quality data are
accessible by the public via the Internet. Based
on the data obtained, reports have been produced
annually in accordance with the EU requirements
and submitted to the European Commission.

The bathing water quality in the Czech Republic
can be rated relatively good, with a slight improve-
ment over the last years. The number of water
quality monitoring points increased from 176
in 2004 to 186 in 2010. Over this period, the
number of bathing waters meeting the EU limits
showed an upward trend. At the very beginning,
the proportion of the compliant bathing waters was
low because of insufficiently sampling. In 2004,
the compliance rate was 49 % in comparison
with 87 % in 2010. The greatest problem of the
Czech bathing waters continues to be massive
outbreaks of Cyanobacteria forming the water
bloom, particularly during the summer and early
autumn months.
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Obr. 3.1 Cetnost nedodrzeni limitnich hodnot podle velikosti zasobované oblasti,
2005-2010
Fig. 3.1 Exceedance of the DW quality limit values by size of the supply zone, 2005-2010
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Obr. 3.2 Cetnost nedodrzeni limitni hodnoty pro mikrobiologické a biologické
ukazatele, 2010
Fig. 3.2 Exceedance of the limit values for microbiological and biological
indicators, 2010
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Obr. 3.3 Cetnost nedodrzeni nejvy$si mezni hodnoty pro chemické latky, 2010
Fig. 3.3 Exceedance of the maximum limit value for chemicals, 2010
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Zadné prekroéeni nejvy$si mezni hodnoty u obou typti oblasti: 1,2-dichlorethan, chlorethen (vinylchlorid), trihalomethany, microcystin-LR, PAU, méd, stfibro.
Zadné prekrogeni nejvy$si mezni hodnoty u oblasti nad 5 000 obyv. a etnost piekroéeni do 0,1 % u oblasti do 5 000 obyv.:
chrom, kadmium, kyanidy, tetrachlorethen, trichlorethen, benzen, benzo[a]pyren.

No excessive values in both types of supply zones: 1,2- dichloroethane, chloroethene (vinylchloride), trihalogenmethanes, microcystine-LR, PAHSs, copper, silver.
No excessive value in supply zones over 5,000 pop. and up to 0.1 % in supply zones below 5,000 pop.:
chromium, cadmium, cyanides, tetrachloroethene, trichloroethene, benzene, benzo[a]pyrene.

Obr. 3.4 Rozdéleni obyvatel podle obsahu hoi¢iku a vapniku v dodavané pitné vodé, 2010
Fig. 3.4 Distribution of the population by magnesium and calcium content in tap water, 2010
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Obr. 3.5 Podil pitné vody na celkové expozici dusiénaniim a chloroformu, 2005-2010
Fig. 3.5 Population exposure to nitrates and chloroform from drinking water, 2005-2010
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Obr. 3.6 Rozdéleni obyvatel podle expozice chemickym latkam z pitné vody, 2010
Fig. 3.6 Distribution of the population by exposure to chemicals from drinking
water, 2010
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4. ZDRAVOTNI DUSLEDKY
A RUSIVE UCINKY HLUKU

Subsystém III zahrnuje monitorovani hluku 24-ho-
dinovym méfenim v jednom méficim misté mo-
nitorovanych lokalit, ve kterych je periodicky pro-
vadéno dotaznikové Setfeni. Méteni hluku probi-
halo od roku 1994 do roku 2006 kazdoroc¢né
v 19 méstech, ve kterych byly vybrany vzdy dvé
lokality s rozdilnou intenzitou hluku. Od roku 2007
je méfeni realizovano ve 2-3letych intervalech ve
12 méstech, celkem ve 24 lokalitaich. Méfeni pro-
bih4 podle jednotné metodiky v souladu s Meto-
dickym navodem pro méfeni a hodnoceni hluku
v mimopracovnim prostiedi [1]. Méfeni se nepro-
vadéla v pripadé kratkodobych neobvyklych hlu-
kovych situaci (napf. kratkodobéd uzavéra komu-
nikace apod.) nebo za nepiiznivych meteorologic-
kych podminek. Soucasti méfeni je i zjiStovani
intenzity a skladby dopravy v souladu s Novelou
metodiky vypoctu hluku silni¢ni dopravy [2].

Dotaznikové Setfeni zahrnuje otidzky na demo-
grafické, sociologické a zdravotni tidaje obyvatel
monitorovanych lokalit a zejména na miru jejich
obtéZovani a ruSeni spanku hlukem. Osloveni byli
vzdy vsichni obyvatelé prislusnych domu v loka-
lit€, ktefi odpovidali vékovému rozpéti 30-75 let.
Hodnocen byl vztah mezi expozici hluku a obtéZzo-
vanim nebo rusenim spanku hlukem a také postoje
obyvatel k obtézovani hlukem.

V pocatecnich etapach monitorovani byla pouZi-
vdna metoda pfifazeni stejné hlukové expozice
zjiSténé méfenim v jednom méficim misté vSem
respondentdm Setfeni v celé sledované lokalité.
Provéfenim homogenity lokalit z hlediska hladin
hluku kontrolnimi paralelnimi méfenimi byly zjis-
tény vyznamné rozdily v prostorovém rozloZeni
hladiny akustického tlaku v rdmci rozlohy jednotli-
vych lokalit. Proto bylo zahdjeno zpracovani akus-
tickych studii, které umoziuji presnéjsi stanoveni
hlukové expozice respondentll Setfeni v misté
bydlisté. V roce 2009 zpracoval studie Zdravotni
Ustav se sidlem v Pardubicich, Oddéleni faktori
prostfedi, Usti nad Orlici pro lokality Usti nad
Orlici - Jilemnického a Hradec Kralové - Labska
kotlina [3]. Modely byly zpracoviny vypocto-
vym softwarem LimA 5.12. Pfiprava digitilnich
dat pro model a grafické vystupy byly prove-

4. COMMUNITY NOISE
AND HEALTH

Subsystem IIl comprises 24-hour noise measuring
at specific sites under monitoring in which periodic
questionnaire surveys have been conducted. Noise
measuring was carried out from 1994 till 2006
on an annual basis in 19 cities in each of which
two localities with different noise intensities were
selected. Since 2007 the measuring is being con-
ducted at 2- to 3-year intervals in 12 cities, i.e. at
24 localities in all. The measuring takes place in
accordance with the Methodological Instructions
for Measuring and Evaluating Noise in a Non-
occupational Environment [1]. Measuring was not
conducted in cases of short-term unusual noise
situations (e.g. a short-term closure of a communi-
cation, etc.) or under unfavorable meteorological
conditions. A component part of the measuring
is also the determination of traffic intensity and
structure in line with the Amendment to the Metho-
dology for Calculating Road Traffic Noise [2].

The questionnaire survey includes questions on the
demographic, sociological and health data of the
residents in the localities under monitoring, namely
on the degree of noise annoyance and sleep distur-
bance. Addressed were always all the residents of
the given houses in the locality, whose age ranged
from 30 to 75 years. The relation between noise
exposure and annoyance or sleep disturbance was
evaluated, as well as the residents’ attitude towards
being annoyed by noise.

In the initial monitoring stages the method of
assigning the same noise exposure found by one
place measuring to all survey respondents in the
monitoring locality has been applied. By checking
the homogeneity of the localities as for noise levels
by control parallel measurements significant diffe-
rences in the distribution of acoustic pressure levels
within the locality have been found. Therefore,
the processing of acoustic studies started, which
facilitate a more precise determination of noise
exposure of the survey respondents. In 2009 the
studies were processed by the Institute of Public
Health residing in Pardubice, by the Department
of Environmental Factors in Usti nad Orlici for the
localities Usti nad Orlici - Jilemnicky Street and
Hradec Krdlové - Labskd kotlina [3]. The models
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deny pomoci GIS nastroji (ESRI, ArcView a
software Kristyna). Vypocet hladin hluku byl
proveden pomoci metodik stanovenych v Doporu-
¢eni Komise 2003/613/ES [4] a narodni vyhlasce
523/2006 Sb. [5].

Nésledné byla vypracovdna metoda pfifazovani
expozice hluku respondentim dotaznikového Setfenti,
kterd byla ovéfena s pouzitim udajd zatim posled-
niho Setieni v roce 2007. Usp&inost urceni expo-
zice zavisela na uplnosti vyplnéni dotazniku. Pro
stanoveni expozice byly pouzity ukazatele Lgq L,
a Lgyn zjiSténé akustickou studii.

Ve dvou sledovanych lokalitich jsou budovy pane-
lového typu, tvorené nekolika spojenymi ,,domy*
se samostatnymi vchody, které jsou charakteri-
zovany popisnymi Cisly. Adresnym bodem se ro-
zumi tento ,,dim*. Obvykly pocet adresnych bodl
(domi) v ramci jedné budovy byl 3—4, nejvice 7.
V ,,domech* jsou byty obvykle usporddiny tak,
7Ze okna jednoho bytu jsou orientovdna na obé
protilehlé strany domu; ve sporadickych pfipa-
dech nizkometraznich byta také pouze na jednu
stranu domu. Hlavnim zdrojem venkovniho hluku
v obou lokalitich je dopravni komunikace. Na pro-
storové rozloZeni hluku m4 vliv skutecnost, zda je
prislusna budova rovnobézna nebo kolma ke zdroji
hluku. U budov orientovanych delsi stranou kolmo
vzhledem ke zdroji hluku byla expozice hluku
u obyvatel jednotlivych adresnych bodi stano-
vena jako primér maximalni a minimélni hodnoty
na fasadé prisluSného adresného bodu. U budov
orientovanych delsi stranou rovnobézné s liniovym
zdrojem hluku byla pouZita maximélni hodnota
pro fasadu pfivracenou ke zdroji hluku a minimalni
hodnota pro fasddu odvracenou. Orientace oken
respondenta byla zjiSfovana na zakladé dotazni-
kového Setteni. Pfi pfifazovani hodnot hlukové
expozice jednotlivému respondentovi miiZze byt
zohlednéna orientace oken dennich a no¢nich mist-
nosti bytu. Druhy pristup povazuje byt respon-
denta za jeden celek, v tom pripad€ je expozice
stanovena podle nejhlu¢néjsiho okna bytu. Na za-
kladé udajii posledniho dotaznikového Setfeni a vy-
sledkd kontrolnich méfeni byly ovéreny oba zpi-
soby piifazovani expozice (pfi zohlednéni orientace
oken dennich mistnosti pro denni hluk a orien-
tace oken loZnice pro no¢ni hluk nebo pfi zo-
hlednéni orientace oken bytu jako celku). Druhy
zpusob vedl u ¢asti respondentil k pfifazeni vyssi

were processed with the aid of the LimA 5.12
calculation software. The preparation of digital
data for the model and graphic outputs were all
carried out with the aid of GIS tools (ESRI, ArcView
and the Kristyna software). The calculation of noise
levels was performed following methodologies set in
the Commission Recommendation 2003/613/EU [4]
and in the Public Notice 523/2006 Dig. [5].

Consequently, there has been elaborated a method
of assigning noise exposure to respondents of the
questionnaire survey, that has been verified using
so far last survey data from 2007. The success of
defining exposure depended on the completeness
of the filling in the questionnaire. The indicators Ly
L, and Lg,, found through the acoustic study have
been used for determining exposure.

In the localities monitored, there are prefabricated
blocks of flats composed of several “houses” with
independent entrances marked with house numbers.
An address point is understood to be such a “house”.
As usual, the number of address points (houses)
within a block was 3—4, seven at the most. Most
flats in these houses are designed to have windows
facing two opposite directions, but some small flats
have windows facing a single direction. Most flats
in these blocks are designed to have windows facing
two opposite directions, but some small flats have
windows facing a single direction. The major source
of outside noise in both localities is road traffic.
The spatial distribution of noise is influenced by
the position of the building, that being parallel or
perpendicular to the noise source. In buildings
oriented with their longer facade perpendicularly
to the noise source, the noise exposure of the resi-
dents of each address point was established as the
average of the maximum and minimum values on
the facade of the given address point. In buildings
oriented with their longer facade parallel with the
linear noise source the maximum value was applied to
the facade facing the noise source and the minimum
value for the reverse one. Window orientation was
established on the basis of the questionnaire survey.
In the assigning of noise exposure values to each
respondent there may be taken into consideration
the window orientation of day-time and night-time
rooms of the flat. Another approach considers the
respondent’s flat as a whole, in such a case the
exposure is established as being that of the noisiest
window of the flat. On the basis of the last question-
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expozice. Bylo prokazdno vyznamné vys$i obté-
Zovéani ve dne u osob, které maji okna dennich
mistnosti orientovana ke zdroji hluku oproti oso-
bam, které tam maji orientovand pouze okna
loznice. Pro jemnéj$i hodnoceni vztahi mezi
hlukem a obtéZovanim je orientace oken mist-
nosti vyznamné kritérium.

V roce 2010 zpracoval Zdravotni tstav se sidlem
v Ostravé, NRL pro vyuziti GIS v ochrané a pod-
pore vefejného zdravi, akustické studie pro loka-
lity Havli¢ktiv Brod - Prazska, Praha 3 - Pod Lipami
a Znojmo - Rooseveltova [6]. Modely byly zpra-
covany pomoci vypoctového software LimA 5.1,
ovéfovaci vypocet uzitim vypoctového software
Cadna A. Vypocty byly provedeny metodikou dle
vyhlaSky 523/2006 Sb., o hlukovém mapovéni [5]
a dle néslednych doporucenych metodik v Dopo-
ruceni Komise 2003/613/ES [4].

Pro kazdou z mapovanych lokalit byly zpraco-
vany tfi modely. Model 1 vychéazel z udajd o in-
tenzitach dopravy, které byly prevzaty ze sCitani
dopravy provadéného organy méstské spravy; vy-
sledky modelu odpovidaji celoro¢ni hlukové za-
téZi. Modely 2 a 3 vychazely z dopravnich inten-
zit zjisténych béhem 24hodinovych méteni hluku
v rdmci monitoringu, a to pfi jarnim (model 2) a
podzimnim (model 3) méfeni. Pfi porovnani hod-
not hlukovych ukazatelt ziskanych méfenim v obou
sezdnach a vypoctem modeli 2 a 3 bylo dosazeno
relativné dobré shody pro lokality v Praze 3 a
v Havlickové Brod€; ve znojemské lokalité byla
shoda niZ8i. Pro lokalitu v Praze 3, kde kores-
pondoval rok realizace méfeni a sbéru vstupnich
udaja pro vypocet modelu 1 (2009), byly rovnéz
porovnany naméiené hodnoty hluku s celorocnimi
hodnotami ziskanymi vypoctem. Také v tomto
pfipadé byla zjiSténa dobra shoda, ze které lze
usuzovat na dobrou reprezentativnost vysledkl
jarniho a podzimniho méteni vzhledem k celému
roku. Hladiny hluku v lokalit¢ v Praze 3 podle
akustické studie pro den a noc (model 1) zobrazuji
obr. 4.1 a4.2.

Na rok 2011 jsou planovéany studie pro lokality
v Ostravé a Jablonci nad Nisou. Vysledky akus-
tickych studii a nasledujiciho dotaznikové Setfeni
umozni presnéj$i zkoumdni vztaht mezi hluko-
vou expozici v misté bydlisté a jejimi negativnimi
zdravotnimi dopady.

naire survey and results of control measurements
both approaches to assigning exposure have been
checked (with taking into account the window
orientation of day-time rooms for day-time noise
and the window orientation of the bedroom for
night-time noise, or just considering the window
orientation of the flat as a whole). The latter
approach led in a part of the respondents to being
assigned greater exposure. There has been proven
a significantly greater annoying over the day in
persons who have their windows of day-time rooms
oriented towards the noise source as against
persons whose bedroom windows only are oriented
in that direction. For a finer assessment of relations
between noise and annoyance, the orientation of
room windows is a significant criterion.

In 2010, the National Reference Laboratory for
Applying GIS in the Protection and Promotion of
Public Health at the Institute of Public Health in
Ostrava elaborated acoustic studies for the locali-
ties of Havlickitv Brod - PraZskd Street, Prague 3 -
Pod Lipami Street and Znojmo - Rooseveltova
Street [6]. The models were processed with the aid
of LimA 5.1 software, Cadna A software being used
in verification calculations. The calculations were
carried out following methodology set in Public
Notice No. 523/2006 Dig., on noise mapping [5]
and consequent recommended methodologies in
Commission Recommendation 2003/613/EU [4].

Three models have been elaborated for each of the
mapped localities. Model 1 is based on data on
all-year traffic intensities that have been adopted
from the traffic census conducted by the municipal
authorities; model 2 and 3 are based on traffic
intensities found during 24-hour noise measuring
within the framework of monitoring; in spring
(model 2) and autumn (model 3). By comparison
between noise indicator values obtained through
measurement in both seasons and calculation values
of model 2 and 3 a good conformity was attained
in the localities of Prague 3 and Havlickiiv Brod; in
the locality of Znojmo the conformity was lower.
In Prague 3 the year of measurement corresponded
to that of input data collection for model 1 calcula-
tion (2009). The measured noise levels and the
all-year values obtained through calculation were
compared there. Also in this case a good conformity
has been reached. From that, it may be concluded
that fairly representative results of the spring and
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autumn measurements have been attained in view
of the whole year 2009. The noise levels in that
monitored locality according to the acoustic study
(model 1) for day and night are shown in Figs. 4.1
and 4.2.

Studies for the localities of Ostrava and Jablonec
nad Nisou are planned for the year 2011. Results
of acoustic studies and consequent questionnaire
surveys shall facilitate a more precise investiga-
tion of the relationships between exposure to noise
at the place of residence and its negative con-
sequences to health.
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7 N
Obr. 4.1 Hladiny hlukové zatéze pro lokalitu v Praze 3 - Pod Lipami,
podle modelu 1 — den (Lq)
Fig. 4.1 The noise levels for the locality in Prague 3 - Pod Lipami,
by the model 1 - day (Lq)
Lqg [dB]
B <40
[ ] 45499
[ ] 50-54.9
| ] 55-59.9
[ ] e0-64.9
[ ] 65699
I 70749
B 5790
s
+ Misto méreni
Measurement point
Gg === Sijlnice / Road
O/( |:| Budovy / Buildings
O m Bydlisté respondentu
(\ —_~ Respondent’s residence
Obr. 4.2 Hladiny hlukové zatéze pro lokalitu v Praze 3 - Pod Lipami,
podle modelu 1 — noc (Ln)
Fig. 4.2 The noise levels for the locality in Prague 3 - Pod Lipami,
by the model 1 - night (Lp)
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Zdroj pro obr. 4.1 a 4.2: Zprava o zpracovani hlukovych map subsystému Ill, NRL pro GIS, 2010
Source for the Figs. 4.1 and 4.2: The report on noise mapping, subsystem Ill, NRL for GIS, 2010
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5. ZDRAVOTNI DUSLEDKY
ZATEZE LIDSKEHO ORGANISMU
CIZORODYMI LATKAMI
Z POTRAVINOVYCH RETEZCU,
DIETARNI EXPOZICE

Subsystém se v monitorovacim obdobi roku
2010/2011 sklada ze ¢tyt souvisejicich projekto-
vych casti. Odbéry vzorkl potravin jsou nové
realizovany v 16 kvotné vybranych méstech re-
publiky, rozdélenych do 4 kvadrant. Pocet sbér-
nych mist byl upraven v zavislosti na kapacit-
nich moZnostech projektu tak, aby navazoval
na predchozi systém vzorkovéani a byl dostatecné
reprezentativni z hlediska kvadrantti a republiky.
Béhem dvouletého monitorovaciho cyklu bude
kazdy kvadrant reprezentovan odbéry na 8 riz-
nych mistech, republika pak celkem 32 odbéro-
vymi misty.

Prvni projektova Cast se zabyva monitorovanim
vyskytu vybranych patogennich bakterii ve vzor-
kovanych potravinich. Kmeny bakterii izolované
z potravin jsou podroboviny predevsim kvali-
tativnimu studiu, které jde nad ramec béZnych
mikrobiologickych vySetfeni. Druhd projektova
¢ast se zabyva monitorovanim vyskytu toxino-
gennich mikromycetd (plisni) ve vzorkovanych
potravinach. Izolaty mikromycetd jsou rodové
a druhové specifikovany a je studovéana jejich
toxinogenita (zejména produkce mykotoxinl
aflatoxinti a ochratoxintl). Tteti ¢ast projektu je
vénovana monitoringu vyskytu potravin na bazi
geneticky modifikovanych (GM) organismi na
trhu v CR. Zafazeni této &asti bylo podminéno
predev§im pozadavky vefejnosti na informace
o situaci v CR a rovnéZ informa¢nimi poZadavky
ze strany EU a dalSich mezinarodnich organizaci,
nikoli z hlediska ocekdvani zdravotnich rizik.
Ctvrta projektova ¢ast subsystému se zabyva mo-
nitorovanim dietarni expozice populace vybranym
chemickym latkam.

5.1 Bakteriologicka analyza potravin

Ve studii zaméfené na bakteriologickou ana-
Iyzu potravin byl sledovan vyskyt vybranych
patogennich agens v potravinach z trzni sité. Vy-
bér vySetfovanych komodit byl proveden podle

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

In the monitoring period 2010/2011 the subsystem
was comprised of four parts. Foodstuffs have been
sampled in 16 newly selected cities of the Czech
Republic divided into four quadrants. The number
of sites was adjusted to the capacity of the project
in order to continue in the previous system of
sampling and be representative of each of the four
quadrants and of the whole country. In the course
of a two-year monitoring cycle each quadrant
shall be represented by sampling at 8 different
locations, the Czech Republic being thus covered
by a total of 32 sampling sites.

The first part of the project deals with monitoring
the incidence of selected pathogenic bacteria in the
Jfoodstuffs sampled. Bacterial strains isolated from
are subjected to further qualitative study exceeding
routine microbiological analyses. The second part
of the project includes monitoring the incidence of
toxinogenic micromycetes (moulds) in the food-
stuffs sampled. Isolates are identified by genus
and species and their toxinogenic properties are
studied (namely in terms of aflatoxin and ochra-
toxin production). The third part of the project is
devoted to the prevalence foodstuffs based on gene-
tically modified organism (GMO) on the Czech
market. This section has been included mainly
in response to public demand and requests for
data by the EU and other international organiza-
tions, and not because any health risks had been
expected. The fourth part of the subsystem deals
with monitoring dietary exposure of the population
to selected chemical substances.

5.1 Bacteriological food analysis

In the study focused on the bacteriological analysis
of foodstuffs the occurrence of selected pathogenic
agents in foodstuffs taken from the market network
has been monitored. The selection of commodities
to be examined was based on the consumed food
basket and targeted at those food groups which
had in the past participated in the occurrence
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spotiebniho kose a byl zaméfen, jako v minu-
lych letech, na ty skupiny potravin, které se
u nas nebo v zahrani¢i podilely na vzniku ali-
mentarnich onemocnéni. V roce 2010, na roz-
dil od ptedchozich let, byla analyza zaméfena
na vybrané potraviny k pfimé spotfebé doda-
vané do trzni sit¢ v origindlnim malospotiebitel-
ském baleni.

Potraviny byly vySetfovdny na pfitomnost Ctyf
etiologickych agens — pivodcll vyznamnych
alimentarnich onemocnéni: Salmonella spp.,
Campylobacter spp., Listeria monocytogenes a
S. aureus. Kromé salmonel a L. monocytogenes,
jsou ostatni agens sledovana pouze vyjimecné
v rdmci bézné kontroly zdravotni nezdvadnosti
potravin. Informace o frekvenci jejich vyskytu
v jednotlivych komoditach a detailni fenotypova
a genotypova charakteristika tak nejsou k dispo-
zici. Priikaz a stanoveni poctu vySetfovanych
patogenti byl proveden referencnimi kultivacnimi
metodami (normy fady EN ISO).

Na pfitomnost salmonel bylo vySetfeno 191
vzorkl potravin uréenych k pifimé spotrebé. Cel-
kem bylo zjisténo 6 (3,1 %) vzorkll s pozitiv-
nim nalezem. Jednalo se o 3 vzorky lahddkér-
skych, 2 vzorky cukrafskych vyrobkd a 1 vzorek
masného vyrobku (trvanlivého tepelné neopra-
covan¢ho saldmu). Termotolerantni kampylo-
baktery byly sledovany jen v uzenych rybich
filetaich. U Zadného z 12 vySetfovanych vzorka
nebyla prokdzana pritomnost baktérii rodu Campy-
lobacter. Na pritomnost baktérii Listeria mono-
cytogenes bylo vysetieno 191 vzorkd potravin.
Celkem bylo ziskdno 12 izolatd L. monocyto-
genes. NejCastéji byla tato baktérie detekovana
v cukrafskych (6/16,7 %) a rybich vyrobcich
(2/16,7 %). Dale byla L. monocytogenes zjiSténa
v lahiidkéarskych (2/4,2 %) a masnych vyrobcich
(2/2,1 %). S vyjimkou jednoho vzorku uzenych
rybich filet, ve kterém byly detekoviny pocty
L. monocytogenes 1,3.10% KTJ/g, nebyl ve vy-
Setfovanych vzorcich prekrofen limit stanoveny
Natizenim Komise (ES) ¢.2073/2005. Vyskyt
baktérii Staphylococcus aureus byl sledovan
u 191 vzorkil potravin. U 21 (11,0 %) vzorki
byla potvrzena pfitomnost S. aureus. V Zadném
z vySetfovanych vzorkd potravin nebyl deteko-

of alimentary diseases in the Czech Republic or
abroad. As against previous years, in 2010 the
analysis has been focused at selected foodstuffs
intended for direct consumption and supplied
to the market in their original retail packaging.

The foodstuffs have been investigated for the
presence of four etiological agents causing signi-
ficant alimentary affections: Salmonella spp.,
Campylobacter spp., Listeria monocytogenes and
Staphylococcus aureus. Except for salmonellae
and L. monocytogenes, other agents are monitored
only exceptionally during routine inspection of
food safety. Therefore, there is no information
available about their incidence in the respective
commodities, and detailed characteristics in the
Czech Republic are lacking. Detection of the
pathogens and determinations of their counts were
carried out implementing reference cultivation
methods (norms of the EN 1SO series).

A total of 191 samples of foodstuffs intended for
direct consumption were investigated for the pre-
sence of salmonellae. A total of 6 samples (3.1 %)
were positive. In question were 3 samples of
delicatessen products, 2 samples of confectionary
products and 1 sample of a meat product (non-
perishable thermally not processed salami). Thermo-
tolerant campylobacters were followed up only
in smoked fish fillets. In none of the 12 samples
investigated was found any presence of bacteria of
the genus Campylobacter. A total of 191 samples
of foodstuffs were investigated for the presence of
Listeria monocytogenes, yielding 12 isolates of
L. monocytogenes. This bacterium was detected
most frequently in confectionary products (6/16.7 %)
and in fish products (2/16.7 %). It has been found
also in delicatessen (2/4.2 %) and meat products
(2/2.1 %). With the exception of one sample of
smoked fish fillets in which a count of L. mono-
cytogenes of 1.3.1 0> CF U/g was found, in none
of the other samples investigated have counts
exceeded the limit set by the EU Commission regu-
lation No. 2073/2005. The occurrence of Staphylo-
coccus aureus bacteria has been followed up in
a total of 191 foodstuff samples, being confirmed
in 21 (11.0 %) of them. In none of the samples
investigated a count of coagulase-positive staphy-
lococci exceeding 50 CFU/g has been detected.
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van pocet koagulazopozitivnich stafylokokt vyssi
nez 50 KTJ/g.

5.2 Mykologicka analyza potravin

V roce 2010, ktery byl prvnim rokem dvouletého
monitorovaciho obdobi (2010/2011), se pokraco-
valo v ramci studie , MYKOMON* ve sledovani
vyskytu toxinogennich vldknitych mikroskopic-
kych hub (plisni), producentli aflatoxin a ochra-
toxinu A ve vybranych potravinach. Speciali-
zované mykologické vySetfeni bylo zaméfeno na
popis a charakterizaci nebezpeci vyskytu toxino-
gennich vlaknitych mikroskopickych hub v po-
travinich, predev§im na detailnéj$i mykologické
sledovani toxinogennich vlaknitych mikroskopic-
kych hub Aspergillus sekce Nigri, producentl
ochratoxinu A.

Ve ctyfech odbérovych terminech bylo odebrano
13 druht komodit na 12 odbérovych mistech
v CR, coZ predstavuje celkem 156 vzorkd po-
travin. Byla ziskdna frekvencni data o kvalita-
tivnim a kvantitativnim vyskytu toxinogennich
vlaknitych mikroskopickych hub — producentt
aflatoxind a ochratoxinu A v potravinich v CR.
U vybranych potravin byl stanoven celkovy pocet
vlaknitych mikroskopickych hub (KTJ/g po-
traviny) a charakterizovan jejich mykologicky
profil. Vyskyt sledovanych druhd toxinogennich
vlaknitych mikroskopickych hub byl dale charak-
terizovan indexem kontaminace (Ij), tzn. pomé-
rem poctu potencidlné toxinogennich vlaknitych
mikroskopickych hub (KTJ/g potraviny) k cel-
kovému poctu vldknitych mikroskopickych hub
(KTJ/g potraviny).

Byla prokdzana pfitomnost potencidlné toxinogen-
nich vlaknitych mikroskopickych hub Aspergillus
Sflavus, producentt aflatoxind, celkem ve 3 vzor-
cich (tj. 8 %) téchto typtl potravin: téstoviny, pept
cerny a hrach. Potencidlné toxinogenni vldknité
mikroskopické houby Aspergillus sekce Nigri
(producenti ochratoxinu A) byly stanoveny celkem
v 7 vzorcich (29 %), a to v pepti ¢erném a kminu.
Pritomnost potencidlné toxinogennich vlaknitych
mikroskopickych hub Penicillium crustosum (po-
tencidlniho producenta mykotoxinu penitremu A)
nebyla v tomto monitorovacim obdobi ve vlasskych
ofesich prokazana.

The positive findings of pathogens in confectionary
products are shown in Fig. 5.1.

5.2 Mycological food analysis

In 2010, the first year of a two-year monitoring
period (2010/2011), in the framework of the
“MYKOMON"” study there has continued the
follow-up of the occurrence of toxinogenic fila-
mentous microscopic fungi (moulds), the pro-
ducers of aflatoxins and ochratoxin A in selected
Jfoodstuffs. Specialized mycological examination
was focused on the description and risk characte-
rization of the incidence of toxinogenic filamentous
microscopic fungi in foodstuffs, namely on a more
detailed follow-up of the toxinogenic fibrous
microscopic fungi Aspergillus belonging to the
group Nigri, producers of ochratoxin A.

A total of 13 types of commodities were collected
on 4 occasions at 12 sampling sites in the Czech
Republic, representing a total of 156 foodstuff
samples. There have been obtained frequency data
on the qualitative and quantitative incidence of
toxinogenic fungi, producers of aflatoxins and
ochratoxin A in foodstuffs in the Czech Republic.
In selected foodstuffs there have been determined
total counts of filamentous microscopic fungi
(CFU/g of the foodstuff) and were characterized
their mycological profiles. The incidence of the
species of toxinogenic filamentous microscopic
fungi was further characterized by a contamina-
tion index (i), i.e. the ratio of potentially toxino-
genic fungi (CFU/g of the foodstuff) to the total
count of filamentous microscopic fungi present
(CFU/g of the foodstuff).

The presence of potentially toxinogenic filamen-
tous microscopic fungi Aspergillus flavus, pro-
ducers of aflatoxins, was detected in 3 samples
(8 %) of the following types of foodstuffs: pasta,
black pepper and peas. Potentially toxinogenic
filamentous microscopic fungi, Aspergillus of the
group Nigri (producers of ochratoxin A) were
detected in 7 samples (29 %) of the following
Sfoodstuffs: black pepper and caraway seed. Poten-
tially toxinogenic filamentous microscopic fungi,
Penicillium crustosum (potential producer of
the mycotoxin penitrem A), have not been found
in walnuts over this monitoring period.
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5.3 Vyskyt potravin na bazi GMO na trhu
vCR

Devitym rokem pokracovalo sledovéni vybra-
nych potravin v obchodni siti, zda nejsou vyrobeny
z geneticky modifikovanych organismi (GMO).
Podobné jako v predchozich letech byly v obchodni
siti na 16 mistech v CR ve ¢&tyfech odbé&rovych
terminech odebrany vzorky 4 druht potravin, a to
s6jové boby, sdjové vyrobky, kukuficnd mouka
a ryze. Celkem bylo odebrdno a analyzovano
192 vzorkd, 48 vzorkd z kazdé komodity. K de-
tekci GMO a potravin na bazi GMO byla vyuzita
screeningovd a identifikacni metoda polymera-
zové fetézové reakce (dale PCR).

Pomoci kvalitativni PCR bylo v roce 2010 vy-
hodnoceno jako GMO pozitivni 5 vzorkd ryze
a 10 vzorka kukufi¢né mouky. Ve vzorcich ku-
kufiéné mouky byla prokdzana ptitomnost gene-
ticky modifikované kukufice linie MONS810 a
NK603, které jsou v EU povoleny k uvadéni na
trh. Ve vzorcich s6jovych bobil a vyrobkid nebyla
prokdzéna pritomnost geneticky modifikované
RoundupReady s6ji. Vysledky vysetfeni vzorkt
jsou uvedeny v tab. 5.3.1.

5.3 Occurrence of GM foods on the Czech
market

The monitoring of selected foodstuffs from the
market network, focused at identifying foods pro-
duced with the use of genetically modified orga-
nisms (GMO) has continued for the ninth year.
Similarly to previous years, samples of four kinds
of foods, namely soya beans, soya products, corn-
flour and rice have been taken in the market net-
work at 16 sites and four time intervals. A total of
192 samples have been analyzed, that being 48
of each commodity. For the detection of GMOs
and GMO-based foodstuffs there has been applied
the polymerase chain reaction (PCR) method for
screening and identification.

In 2010, with the aid of qualitative PCR, 5 samples of
rice and 10 samples of cornflour have been assessed
as being GMO-positive. In the cornflour samples
there has been determined the presence of gene-
tically modified corn, varieties MONSI0 and NK603
which are allowed to be introduced on the market
in the EU. In soya bean samples and samples of
soy products any presence of genetically modified
RoundupReady soya hasn’t been found. The results
of sample analyses are presented in Tab. 5.3.1.

Tab. 5.3.1 Vysledky vySetieni vzorki potravin na obsah GMO v roce 2010
Tab. 5.3.1 Results of testing food samples for GMO content in 2010

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

Material Sample size Positive findings (%) Negative findings (%)
Sojové boby / Soya beans 48 0 (0.0) 48 (100.0)
Soéjove vyrobky / Soya products 48 0 (0.0) 48 (100.0)
Ryze / Rice 48 5(10.4) 43 (89.6)
Kukufiéna mouka / Cornflour 48 10 (20.8) 38 (79.2)
Celkem / Total 192 15 (7.8) 177 (92.2)

Ziskané vysledky dokazuji, Ze v trzni siti v CR
se vyskytuji potraviny vyrobené z geneticky mo-
difikované kukufice a ryZe, pricemzZ s6jové boby
a vyrobky byly z hlediska pfitomnosti GMO ozna-
¢eny jako negativni. V prabéhu roku 2010 nebyly
publikovény Z4dné nové aktudlni védecké udaje,
které by popisovaly zdravotni rizika z pouziti po-
travin na bazi GMO. Studie ,, GENOMON* bude
realizovana v obdobném rozsahu i v roce 2011.
Dosavadni vysledky této studie jsou zobrazeny
na obr. 5.2.

The results obtained confirmed that in the market
network of the Czech Republic there occur food-
stuffs produced from genetically modified corn
and rice, while soya beans and soya products have
been declared to be GM-negative. In the course
of 2010 no new current scientific data describing
health risks due to the use of GMO-based food-
stuffs have been published. The “GENOMON”
study shall be conducted in a similar range in 2011
as well. The hitherto obtained results are presented
in Fig. 5.2.
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5.4 Dietarni expozice

Cilem dlouhodobého monitorovaciho programu
je bodovy odhad priimérné expozice populace CR
vybranym chemickym latkdm (vyznamné konta-
minanty, nutrienty/mikronutrienty). Ten je srovna-
vén za delsi obdobi jako trend chronické expozi¢ni
davky pro populaci. Ziskana data slouZzi k charak-
terizaci zdravotnich rizik spojenych s obvyklymi
vyZzivovymi zvyklostmi obyvatelstva CR, v pii-
padé pottfeby i k pravdépodobnostnimu hodno-
ceni chronickych expozi¢nich davek. Toto hod-
noceni l1ze provadét az za delSi Casovy interval
4 a7z 6 let, po shromazdéni dostate¢ného poctu
vysledkil. Obsah chemickych latek v potravinidch
muze predstavovat zdravotni riziko nenadoro-
vych nebo nddorovych onemocnéni. V piipadé
nutrientd a mikronutrienti jde rovnéz o odhad
zdravotniho rizika z neadekvatniho pfivodu.

Vzorky potravin jsou soustfedény na jedno misto
v republice, kde jsou standardné kulinarné upra-
veny tak, jak to déla béZny spotiebitel, a pak ana-
lyzovany na obsah vybranych chemickych latek.
Systém vzorkovani potravin je dostate¢né repre-
zentativni pouze pro obvyklou dietu populace
v CR (vybér druhl potravin reprezentuje pres
95 % hmotnosti diety), nikoli pro srovnani regio-
nalnich rozdila; tento zptsob vzorkovani je dan
dostupnymi finan¢nimi prostiedky.

Program je realizovan v dvouletych cyklech. V sou-
¢asném monitorovacim cyklu 2010/2011 probiha
sbér, Uprava a analyza vzorkd potravin v sou-
ladu s planem. Rok 2010 byl analyticky uzavien
v dubnu roku 2011. Hodnoceni expozi¢nich davek
bude mozné a7 po dokonceni celého monitoro-
vaciho cyklu.

5.4 Dietary exposure

The aim of this long-term monitoring program is
a 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 data
obtained assist the characterization of health
risks associated with the usual dietary habits of
the Czech population and, in the case of need,
the probability assessment of chronic exposure
doses. That assessment is carried out in 4-6 year
intervals upon amassing sufficient volumes of
results. The chemical content in foods may repre-
sent risk of oncological or other diseases. In the
case of nutrients and micro-nutrients the risk of
insufficient intake is likewise an issue.

The food samples have been collected at a single
facility in the Czech Republic, where they undergo
standard culinary treatment as performed by the
ordinary consumer. Afterwards they are analyzed
for the content of selected chemical substances.
The system of sampling is sufficiently represen-
tative for the customary diet of only the whole
population in the Czech Republic (the choice of
food kinds representing more than 95 % of weight
of usual diet composition), but not for the com-
parison of regional differences; the sampling mode
is limited by available financial resources.

The program has been realized in two-year cycles.
In the present monitoring cycle of 2010/2011,
the collection, treatment and analysis of food
samples is taking place according to plan. The
vear 2010 has been closed in terms of analyses
in April 2011. The evaluation of exposure doses
will be possible only after the completion of the
whole monitoring cycle.
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Obr. 5.1 Pozitivni nalezy patogent v cukrarskych vyrobcich podle vyrobce, 2010
Fig. 5.1 Positive findings of pathogens in confectionary products by producer, 2010
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6. BIOLOGICKY MONITORING

Subsystém probiha od roku 2005 v Praze, Liberci,
Ostraveé, Kromérizi a Uherském Hradisti. V roce 2010
byly v téchto oblastech provedeny odbéry vzorki
matetského mléka. Odbéry vzorka biologického
materidlu u dospélé ¢i détské populace na stano-
veni obsahu toxickych a nezbytnych prvki nebylo
mozno z divodd redukce finan¢nich prostredki
realizovat. Za obdobi let 2005-2009 byly zjiStény
referencni hodnotyl obsahu toxickych prvki (olovo,
kadmium, rtut) v krvi a moc¢i pro vybrané skupiny
¢eské populace a porovnany s predchozimi moni-
torovacimi periodami.

6.1 Toxické kovy

Kadmium ma velmi dlouhy biologicky polocas
(15-30 let), a tedy vysokou schopnost kumulo-
vat se v organismu. Mezi jeho zavazné zdravotni
ucinky patii zejména nefrotoxicita, karcinogenita
a v dasledku interakce s vapnikem osteoporéza.
Obsah kadmia v krvi je ukazatelem soucasné expo-
zice populace a je ovlivnéna kufdctvim. Vyrazny
vyznam koufeni byl u dospélé ceské populace
opakované potvrzen. Koncentrace kadmia v krvi
kuraku je pfiblizné 3krat vyssi neZ u nekurakda.

Pro urceni referencnich hodnot jsou pouZivany
koncentrace zjisténé u nekouficich osob. Refe-
ren¢ni hodnotou pro dospélou populaci v obdobi
let 2005-2009 je 1 ug/l krve. Je zfejmy sestupny
trend koncentrace kadmia v krvi reflektovany sni-
Zenim referenc¢nich hodnot mezi monitorovacimi
periodami (obr. 6.1). Sestupny trend dokumen-
tuji také stfedni hodnoty obsahu kadmia v krvi
dospélé populace (medianu), které mezi lety 1996
a 2009 statisticky vyznamné poklesly z 0,6 ug/l
na 0,3 pg/l krve (viz Odborné zpravy z pred-
chozich let monitorovani na www.szu.cz). Refe-
ren¢ni hodnoty kadmia v krvi pro détskou popu-
laci poklesly z 0,8 ug/l (1996-1998) na 0,5 ug/l
(2005-2009) (obr. 6.1).

6. HUMAN BIOMONITORING

The subsystem has been conducted since 2005 in
Prague, Liberec, Ostrava, Kromériz and Uherské
Hradiste. In 2010, samples of breast milk were
taken there. For reasons of reduced financial
resources the survey for determination of toxic
and essential element levels in the adult or child
population was not realized. For the period 2005
to 2009 the blood and urine reference values'
of toxic elements (lead, cadmium, mercury) for
selected population groups have been evaluated
and compared with previous monitoring periods.

6.1 Toxic metals

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 popu-
lation. Blood cadmium levels of tobacco smokers
are about three times higher than in non-smokers.

The levels found in non-smokers were implemented
when determining the reference values. The refe-
rence value for the adult population over the period
of 2005-2009 is 1 ug Cd per liter of blood. There is
an apparent downward trend in the blood levels of
cadmium as reflected in the decreased reference
values between the monitoring periods (Fig. 6.1).
The downward trend is also documented by the
blood cadmium median values in the adult popu-
lation, which between 1996 and 2009 dropped to
a statistically significant degree from 0.6 ug/L
to 0.3 ug/L blood, (see Technical Reports of previous
monitoring periods at www.szu.cz). The reference
blood cadmium values in the child population
decreased from 0.8 ug/L (1996—1998) to 0.5 ug/L
(2005-2009) (Fig. 6.1).

Referenéni hodnoty jsou charakterizovany jako 95%
kvantil koncentrace dané latky v souboru sledo-
vanych osob nebo se vyjadfuji jako horni hranice
95% konfidenéniho intervalu 95% kvantilu [1, 2]. Cha-
rakterizuji expozici populace nebo populaéni skupiny
za urcité ¢asové obdobi nebo v uritych expozi¢nich
podminkach.

! Reference values are characterized as the 95% quantile
of the concentration of a given substance in a series of
subjects under follow-up, or they are expressed as
the upper limit of the 95% confidence interval of the
95% quantile [1, 2]. They characterize the exposure of
the population or a population group over a certain period
of time or under certain conditions of exposure.
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Obsah kadmia v moci charakterizuje dlouho-
dobou z4téZ organismu, vliv kufdctvi se zde ne-
projevuje tak vyznamné. Pokles expozice tomuto
prvku u dospélé populace dokumentuje, obdobné
jako u vysledkd v krvi, sniZeni referencni hod-
noty z 1,2 ug/g kreatininu v obdobi 19961998
na 1 pg/g kreatininu v obdobi 2005-2009. V moci
déti byly hladiny kadmia v obdobi 1996-2003
z vice neZ 50 % pod mezi detekce pouzité analy-
tické metody (AAS). Pres zvyseni citlivosti me-
tody (ICP-MS) od roku 2005 se hladiny kadmia
v moci déti pohybovaly kolem limitu stanovi-
telnosti, coZ potvrzuje nizkou expozici Ceskych
déti tomuto prvku. Zdravotné vyznamnd mezni
hodnota v moc¢i 2 ug/g kreatininu [1] nebyla
v letech 2005-2009 prekrocena u Zadné monito-
rované osoby.

Environmentélni expozice olovu se mliZe projevit
zejména neurobehaviordlnimi a vyvojovymi zmé-
nami u malych déti; k jejich expozici mize do-
chézet jiz pri intrauterinnim vyvoji, protoZe olovo
prochazi placentou. Obsah olova v krvi dospélé
i détské Ceské populace vykazoval v souladu s ji-
nymi staty sestupny trend prakticky od doby za-
kazu pouZzivéani olovnatého benzinu [3]. Sestupny
trend je zfejmy na poklesu referencénich hodnot
obsahu olova v krvi v monitorovanych periodach
(obr. 6.2). Pokles zatéze ceské populace timto toxic-
kym prvkem dokumentuje i fakt, Ze zjiSténé hod-
noty obsahu v krvi se pohybovaly pod zdravotné
vyznamnymi meznimi hodnotami I. stupné stano-
venymi Komisi pro biomonitoring Spolkové re-
publiky Némecko [1] pro obsah olova v krvi u déti a
Zen ve fertilnim véku (18-35 let) (100 ug/l krve)
a pro ostatni dospélou populaci (150 ug/l krve).
V roce 2010 byly tyto limitni hodnoty Komisi pte-
hodnoceny [4] s tim, Ze nezddouci ucinky expozice
neni mozno vyloucit ani pfi niZ$ich hodnotach a
preventivni opatfeni by méla sméfovat k dal§imu
sniZzovani expozice.

Rtut je vyznamnym toxickym kontaminantem
ucinky rtuti na organismus patii poskozeni nervo-
vého systému. Rizikovou skupinou jsou zejména
téhotné Zeny a Zeny v reprodukénim véku (moz-
nost poskozeni vyvoje plodu a vznik neuropsychic-
kych poruch u déti). V soucasné dobé je z riz-
nych cest expozice povaZzovan za nejvyznamné;jsi
pifivod toxické metylrtuti konzumaci ryb a rybich

The cadmium content in urine is indicative of the
long-term burden of the organism, the influence of
the smoking habit not being manifested so signifi-
cantly in this case. As in analogous results in the
blood declining exposure to this element in the
adult population is documented by the decrease
of the reference value from 1.2 ug/g of creatinine in
the period 1996—1998 down to 1 ug/g creatinine
in the period 2005-2009. Urine cadmium levels in
children were in more than 50 % of cases below the
detection limit of the analytical method applied (AAS)
over the period 1996-2003. Despite of increasing
the sensitivity of the method (ICP-MS) since 2005,
the urine cadmium levels ranged near the detection
limit. It confirms the low exposure of Czech children
to this element. The human biomonitoring value
of 2 ug/g creatinine [1] was not exceeded in any of
the subjects monitored over the years 2005-2009.

Environmental lead exposure can manifest itself
primarily in neurobehavioral and developmental
changes in young children; their exposure can
occur during intrauterine development already in
as lead passes through the placenta. As in other
countries blood levels in the Czech adult and child
populations have been declining since the use
of tetra-ethylated gasoline was prohibited [3].
The decreasing trend is apparent in the decline
of the reference levels over the monitoring periods
(Fig. 6.2). The decreasing load of the Czech popu-
lation by this toxic element is also documented
by the fact that the blood levels ranged under the
human biomonitoring values I. degree set by the
German Human Biomonitoring Commission [1]
concerning blood lead levels in children and in
fertile age females (18-35 years) (100 ug/L blood)
and in the rest of the population (150 ug/L blood).
In 2010, these medically significant values for
lead have been reassessed by the Commission [4]
pointing out that undesirable effects of exposure
cannot be excluded even at lower values, and that
preventive measures should be taken at further
lowering of exposure.

Mercury is a significant toxic environmental con-
taminant. 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 neuropsychical damage in neonates). At the
present time the most significant route of exposure
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vyrobku, a zdravotné méné zavazné vdechovani
par a polykédni malych ¢astecek anorganické rtuti
z amalgamovych zubnich vyplni. Koncentrace
rtuti v krvi je ukazatelem nedavné expozice a
vztahuje se predevSim ke zdravotné nejzavaznéj-
§im, organickym formam rtuti (metylrtut). Hla-
dina rtuti v moci je odrazem dlouhodobé zatéze
organismu, zejména parami rtuti a jejimi anorga-
nickymi formami.

Vysledky monitorovani rtuti v krvi a moci dospé-
Iych i déti ukazuji urcity pokles referencnich
hodnot u dospélych i déti pfi srovnani obdobi
2001-2003 a 2005-2009 (obr. 6.3). Stabilné
vy$§i hodnoty jsou prokazovany u dospélych Zen
ve srovnani s muZzi; u déti vazba na pohlavi neni
pozorovéana.

6.2 Toxické latky organického puvodu

V matetském mléce prvorodicek je kontinudlné
monitorovan obsah indikatorovych kongenert
polychlorovanych bifenylit (PCB) a vybranych
chlorovanych uhlovodikid (DDT a hexachlorben-
zenu). Tyto zdravotné vyznamné latky (poruseni
hormonélni rovnovédhy, karcinogenita, neurotoxi-
cita) patii k perzistentnim organickym latkam,
znacné rozSifenym v Zivotnim prostiedi, kde pte-
trvavaji po desetileti. Kumuluji se v tukovych
tkanich Zivocdichl a prostfednictvim potravnich
fetézcl vstupuji do organismu clovéka. Precha-
zeji placentou z matky na plod. PfestoZe je jejich
pouziti ve vyspélych zemich jiz nékolik desetileti
zakdzano, pretrvavaji dosud v sedimentech vod-
nich ploch, v potravinach Zivoci§ného pivodu a
jejich pritomnost je zjiStovana i v télnich tekuti-
nach a tkanich ¢lovéka, obsahujicich tuk.

Vysledky monitorovani obsahu polychlorovanych
bifenylii (PCB) v mateiském mléce potvrzuji trva-
lou prevahu vicechlorovanych kongenertt PCB 138,
153 a 180 a vzestup s vékem Zeny. Pro stanoveni
referenc¢nich hodnot byl pouzit nejvice zastoupeny
kongener PCB 153. Vyznamny sestupny trend je
patrny z porovnani referen¢nich hodnot pro obdobi
1994-1995 a 2001-2003, které byly zjistény pro
stejné monitorované oblasti (obr. 6.4). Referencni
hodnota pro obdobi 2005-2009 je ovlivnéna za-
fazenim oblasti Uherského Hradisté zatizené kon-
taminaci polychlorovanymi bifenyly v disledku

is considered to be methylmercury intake by con-
sumption of fish and fish products; less serious
routes comprise inhalation of vapour and ingestion
of small particles of inorganic mercury from dental
amalgam fillings. Blood mercury levels are indi-
cative of recent exposure; they are primarily asso-
ciated with the most toxic organic forms of mercury
(methylmercury). Levels of mercury in urine are
indicative of long-term burden, particularly via
mercury vapour and its inorganic forms.

Results of monitoring blood and urine mercury
levels in adults and children show a certain decrease
of reference values in adults and children on
comparing the periods 2001-2003 and 2005-2009
(Fig. 6.3). The higher values in adult females
as against males have been found to be stable;
in children no gender difference being observed.

6.2 Toxic organic substances

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 fat containing human
body fluids and tissues.

Data on the polychlorinated biphenyls (PCBs)
levels in human milk confirm persisting predo-
minance of PCB congeners 138, 153 and 180; and
their increase with the woman’s age. For deter-
mining reference values, the most frequently found
PCB congener 153 was used. A significant down-
ward trend is apparent from a comparison of
reference values for the periods 1994—1995 and
2001-2003, which have been calculated for the
same areas under monitoring (Fig. 6.4). The refe-
rence value for the period 2005-2009 has been
influenced by the inclusion of Uherské Hradisté
burdened by PCB contamination due to the long-
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dlouholeté ¢innosti zavodu na vyrobu natérovych
hmot. Pfesto vSak vysledky z roku 2009 dokumen-
tované kongenerem PCB 153 ukazuji na mozné
sniZovani zatéZe i v této oblasti.
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7 N
Obr. 6.1 Referenéni hodnoty pro obsah kadmia v krvi a mo¢i
Fig. 6.1 Reference values of blood and urine cadmium levels
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Obr. 6.3 Referenéni hodnoty pro obsah rtuti v krvi a mog¢i
Fig. 6.3 Reference values of blood and urine mercury levels
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Obr. 6.4 Referenc¢ni hodnoty pro obsah PCB 153 v mateifském mléce
Fig. 6.4 Reference values of PCB 153 levels in human milk
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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 ramci Systému
monitorovani sledovan na zdkladé dotaznikového
Setfeni nazvaného Studie HELEN — Health, Life
Style and Environment. V letech 1998-2002 se
toto Setieni uskutecnilo ve 27 méstech a v letech
2004-2005 ve 25 méstech CR (prvni a druhé
etapa Setfeni). Treti etapa Setfeni probéhla v letech
2009-2010 v 19 méstech (2009 — Brno, Ceské
Budéjovice, Hradec Kralové, Karvind, Kladno,
Mélnik, Most, Olomouc, Plzen, Zdar nad Saza-
vou; 2010 — Praha 10, Usti nad Labem, Liberec,
Sumperk, Ostrava, Znojmo, Kroméftiz, Jihlava,
Usti nad Orlici). Divody postupné redukce dcast-
nickych mést a zruSeni C4sti Setfeni zahrnujici
Iékarské vySetfeni v roce 2010 byly financni a per-
sondlni. V této kapitole jsou zhodnoceny souhrnné
vysledky tfeti etapy Setfeni.

Struktura dotazniku byla vytvofena v roce 1998;
v pritbéhu nasledujicich etap doslo pouze k drob-
nym Upravam, zejména k rozsifeni otdzek na pohy-
bovou aktivitu a upravé otazek tykajicich se stra-
vovacich zvyklosti. Dotaznik zahrnuje 70 otazek
a je Clenén do nasledujicich oddilu:

* osobni Udaje a zaméstnani,

* bydleni,

e zdravotni anamnéza osobni a rodinna,

* udaje o zplsobu Zivota,

* osobni ndzory, socialni a ekonomické podminky,
* vyZiva a stravovaci zvyklosti.

V roce 2009 bylo v kazdém mésté systematic-
kym nahodnym vybérem zaruCujicim reprezen-
tativnost vzorku vybrano 800 osob (400 muzi a
400 Zen) ve v€ku 45-54 let. Oporou systematic-
kého nahodného vybéru byl registr obyvatelstva CR.
V roce 2010 bylo z registru vybirdno 600 osob
(300 muzid a 300 Zen) v kazdém mésté. Vybrané
osoby obdrzely posStou informacni dopis spolu
s dotaznikem. Z poctu 13 400 osob bylo odecteno
1 144 nebydlicich na adrese uvedené v registru.

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 questionnaire 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 and in 2004-2005 in 25 cities
of the Czech Republic (the first and second stages
of the survey). In 2009-2010 the third stage
took place in 19 cities of the Czech Republic
(2009 — Brno, Ceské Budéjovice, Hradec Krdlove,
Karvind, Kladno, Mélnik, Most, Olomouc, Plzen,
Zd'dr nad Sdzavou; 2010 — Prague 10, Usti nad
Labem, Liberec, S’umperk, Ostrava, Znojmo, Kro-
mé¥i%, Jihlava, Usti nad Orlici). The reasons for
the gradual reduction of participating cities and
for the canceling of the part of the survey covering
medical examinations in 2010 were financial and
staffing problems. Summary results of the third
stage are evaluated in the present chapter.

The structure of the questionnaire has come down
from the first stage of the survey in 1998; in the
following stages only minor adjustments have been
made; questions pertaining to physical activity
have been broadened and questions inquiring into
dietary habits have been modified. The question-
naire contains 70 questions and has been divided
into the following sections:

e Personal data and vocation;

o Residence;

* Personal and family history;

o Lifestyle data;

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

In 2009 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. In 2010
from the population registry of the Czech Republic
there have been selected 600 persons (300 males
and 300 females) in each city under study. The
subjects received a letter along with the question-
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Cista ndvratnost kompletn& vyplnénych dotaznikii
byla 41,6 % (5 103 dotaznikd). Respondence se
v jednotlivych méstech pohybovala od 31,5 %
ve Znojmé po 58,8 % v Karviné. Dotaznik vy-
plnilo 42,3 % muzi a 57,6 % Zen.

Na zakladé prvniho osloveni bylo ziskano 3 864
dotaznikt (31,5 %; 27,7 % postou a 3,8 % elek-
tronicky). DalSi postup se mezi roky 2009 a 2010
lisil. 'V roce 2009 respondenti, ktefi nezareago-
vali na prvni osloveni, byli opakovan& osobné
kontaktovani tazatelem; timto zpisobem bylo zis-
kano dalSich 634 dotaznikt (8,7 % z oslovenych
v roce 2009). V roce 2010 byli respondenti znovu
obeslani dopisem a bylo ziskdno 527 dotazniki
(10,5 % z oslovenych v roce 2010). V Ostravé,
vzhledem k nizké respondenci po druhém oslo-
veni, byla o spolupraci pozadana zkuSen4 mistni
tazatelka, ktera ziskala 103 dotaznikl a bylo zde
dosazeno respondence 45,8 %. Celkové bylo zis-
kano 5 128 vyplnénych dotaznikd, po kontrole dat
a vyrazeni nedplnych a duplicitnich zaznamt, bylo
zpracovano 5 103 dotaznikd.

7.1.2 Metody zpracovani dat

Data byla zpracovdna jednak souhrnné, jednak
zv1ast pro mésta a obé pohlavi. Vysledky Setieni
jsou popsany pomoci relativnich ¢etnosti. Hypo-
téza o shod¢ procentudlniho zastoupeni hodnoce-
nych kategorii v kontingencni tabulce byla testo-
vana pomoci xz-testu nezavislosti. Vyznamnost
testll byla posuzovana na zakladé p-hodnoty, ktera
odpovida nejnizsi hladin€ 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 meésty.

7.1.3 Vybrané vysledky Setieni

Ukazatele zdravotniho stava

Subjektivni hodnoceni zdravi

Svij zdravotni stav hodnotili respondenti na péti-
bodové Skéle od ,,velmi dobry* po ,,velmi Spatny*.
Pro nasledujici hodnoceni pak byly kategorie
slouceny do tii (1 — zdravotni stav velmi dobry
a dobry, 2 — primérny, 3 — Spatny a velmi $patny).

naire by post. From a total of 13,400 persons there
have been subtracted 1,144 that did not live at the
addresses given in the registry. The final respon-
dence rate was 41.6 % (5,103 questionnaires).
The respondence rate in the individual cities
ranged from 31.5 % in Znojmo to 58.8 % in Kar-
vind. The questionnaire was filled in by 42.3 %
males and by 57.6 % females.

On first address there have been obtained 3,864
filled-in questionnaires (31.5 %; 27.7 % by post and
3.8 % electronically). The further process differed
in 2009 from that in 2010. In 2009, respondents that
didn’t react on first address were repeatedly con-
tacted personally by an interviewer; thereby another
634 questionnaires (8.7 % of those addressed in
2009) have been obtained. In 2010 the respondents
were again sent a letter by post and 527 question-
naires (10.5 % of those addressed in 2010) were
obtained. In Ostrava, in view of the low respon-
dence rate there on second approach, an experienced
local interviewer had been asked for collaboration
and she obtained 103 questionnaires reaching
a 45.8 % respondence rate. A total of 5,128 filled-in
questionnaires have been obtained; upon checking
the data and excluding incomplete and duplicate
entries, 5,103 questionnaires have been processed.

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 presented
value of p < 0.05 then means a statistically signi-
ficant difference in the distribution/division of
the followed up phenomenon between males and
females, or between the individual cities.

7.1.3 Selected survey results
Health indicators

The subjective evaluation of one’s health

The respondents evaluated their own health on
a five point scale from “very good” to “very poor”.
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Za dobry nebo velmi dobry pokladalo svij zdra-
votni stav 56 % respondentd, 35 % jej ohodnotilo
jako primérny a necelych 10 % jako Spatny nebo
velmi Spatny. MuZi a Zeny hodnotili sviij zdra-
votni stav podobné€, vysledky se statisticky vy-
znamné neliSily (p = 0,968). Nebyly zjiStény sta-
tisticky vyznamné rozdily mezi mésty (p = 0,228),
podil osob oznacujicich své zdravi jako dobré nebo
velmi dobré se pohyboval od 50 % v Brn€ do 64 %
v Praze. Subjektivni hodnoceni zdravi respon-
dentti podle typu jejich ekonomické aktivity doku-
mentuje obr. 7.1.

Dlouhodobé zdravotni obtize

Dlouhodobé zdravotni obtiZe (jedné se o vSechny
subjektivné vnimané obtiZe, 1éCené i nelécené,
trvajici déle nez 6 mésictl) uvedlo 55 % respon-
dentt. Rozdil v zastoupeni osob s dlouhodobymi
obtizemi mezi muZi a Zenami byl statisticky vy-
znamny (p = 0,019, 54 % muzi, 57 % Zeny). Ve sle-
dovanych méstech se podil osob, které uvadély
dlouhodobé zdravotni obtiZe, pohyboval od 45 %
ve Zdaru nad Sazavou po vice jak 60 % v Kar-
viné, Olomouci a Liberci (p = 0,001). Z osob, které
uvedly dlouhodobé zdravotni obtiZze, ma 59 %
obtize pohybového ustroji, druhou nejpocetné;jsi
skupinou jsou obtiZe tykajici se srdce a cév (21 %).

Prevalence chronickych onemocnéni a zdravotnich
problémii

Nejcastéji zjiSt€nymi nemocemi (na zakladé otazky
,Byly Vam nékdy lékafem zjiStény nékteré z uve-
denych chorob?*) byly u obou pohlavi onemoc-
néni patete a kloubi. JiZ v populaci 45-54 let jsou
tato onemocnéni velmi rozsifenda, u muza byl je-
jich vyskyt 30 %, u Zen dokonce 36 % (p < 0,001)
(obr. 7.2). DalSimi pomérné rozsifenymi zdravot-
nimi problémy byly vysoka hladina cholesterolu
v krvi a vysoky krevni tlak. ZvySenou hladinu cho-
lesterolu uvedlo celkem 34 % respondentt (37 %
muzi a 32 % Zen, p < 0,001) a 13 % respondentl
nebylo nikdy vySetfeno. Vysoky krevni tlak uvedlo
32 % respondentil, rozdily v prevalenci mezi muzi
a zenami byly statisticky vyznamné (p < 0,001,
36 % muzl a 28 % zen). Lécbu vysokého krev-
niho tlaku uvedlo 70 % z nich. Pfitomnost nékte-
rého z kardiovaskularnich onemocnéni (zahrnuje
infarkt myokardu, ischemickou chorobu srde¢ni a
mozkovou mrtvici) v anamnéze uvedla 4 % osob,
castéji muzi ve srovnani se Zenami (6 % vs. 3 %;

or the evaluation the five categories were joined
into three (1 — “very good and good”, 2 — “average”,
3 — “poor and very poor”). Good and very good
was perceived by 56 % of respondents, 35 % con-
sidered their health as fair, and less than 10 %
considered their health to be poor or very poor.
Males and females evaluated their health similarly,
the results not differing to any statistically signi-
ficant degree (p = 0.968). In the subjective evalua-
tion of one’s health there were not found any sta-
tistically significant differences even between the
cities (p = 0.228); the proportion of persons con-
sidering their health as being good or very good
ranged from 50 % in Brno to 64 % in Prague.
The respondents’ subjective evaluation of one’s
own health broken down by separate types of
economic activity is documented in Fig. 7.1.

Long-term health problems

Long-term health problems (in question are all
subjectively perceived problems, treated as well as
not treated, lasting over 6 months) were reported
by 55 % of respondents. The difference between
males and females was statistically significant
(p = 0.019, 54 % males, 57 % females). In the
cities under follow-up the proportion of persons
reporting long-term health problems ranged from
45 % in Zd'dr nad Sdzavou to over 60 % in Karvind,
Olomouc and Liberec (p = 0.001). Of those who
reported long-term health problems, 59 % related
to the locomotor system, the second greatest group
related to the cardiovascular system (21 %).

Prevalence of chronic diseases and disorders

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 30 % males
and in 36 % females (p < 0.001) (Fig. 7.2). Other
relatively frequent health problems were high blood
cholesterol level and high blood pressure. High
cholesterol levels were reported by 34 % of respon-
dents (37 % males and 32 % females, p < 0.001)
and 13 % of respondents have never been examined
Sor it. High blood pressure was reported by 32 % of
respondents, the differences in prevalence between
males and females being statistically significant
(p < 0.001; 36 % males and 28 % females). Treat-
ment of high blood pressure was reported by 70 %
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p < 0,001). Pfehled vyskytu vybranych chronic-
kych onemocnéni a zdravotnich problému u respon-
dentl v jednotlivych méstech uvadi obr. 7.3.

Rizikové faktory Zivotniho stylu

Na zdkladé udaji uvedenych respondenty v do-
tazniku byla stanovena hodnota indexu télesné
hmotnosti — BMI v kg/mz; za obezitu je pova-
ovdna hodnota BMI vysii nez 30 kg/m>. Cel-
kem bylo v souboru sledovanych osob zji§téno
20 % obéznich, rozdily mezi pohlavimi byly sta-
tisticky vyznamné (p < 0,001), mezi muzi bylo
23 % obéznich, mezi Zenami 18 %. Vyskyt obe-
zity mezi respondenty jednotlivych mést byl hod-
nocen také pro ob& pohlavi dohromady. K popu-
lacim s vyS$im neZ primérnym podilem obéznich
osob patfila mésta Usti nad Labem (29 %), Most
(26 %) a Mélnik (24 %), naopak vyrazné niZsi
podil obéznich osob byl zaznamenan v Brné (14 %)
av Praze (17 %).

Pohybova nedostatecnost, ktera je definovand jako
chovani jedince charakteristické nizkym objemem
bazélnich pohybovych aktivit a absenci strukturo-
vanych pohybovych aktivit' [1, 2], byla zjisténa
u 34 % respondentd. Mezi muZi bylo 37 % tako-
vychto osob, mezi Zenami 31 % (p = 0,001). Sta-
tisticky vyznamné rozdily (p < 0,001) ve vyskytu
tohoto rizikového faktoru byly zjiStény i na drovni
mést. Nejcastéji byla pohybova nedostatecnost
zjisténa v Ostravé a Karviné, a to u poloviny
respondentd. Vyssi podil neaktivnich osob nez je
prumér byl zjistén také v Brné (40 %). Na druhou
stranu nejméné osob s pohybovou nedostate¢nosti
bylo zjisténo mezi respondenty Hradce Kralové
a Plzné (v obou kolem 27 %).

Ve sledované populaci bylo celkem 28 % kuraki
(pravidelnych i pfileZitostnych), mezi muZzi 32 %
a mezi Zenami 26 % (p < 0,001). Rozdily v kufac-
kych zvyklostech respondentd nebyly mezi mésty
statisticky vyznamné (p = 0,259), nicméné vyssi
podil kurdkdl neZ primér byl zjiStén ve méstech
Most a Usti nad Labem (34 %), dale Kladno (33 %).
Nejméné kufaki bylo v Ceskych Bud&jovicich,
Usti nad Orlici a Liberci (25 %). Kromé Ces-

of them. The presence of any of the cardiovascular
diseases (including myocardial infarction, ischemic
heart disease, stroke) in their personal histories were
reported by 4 % of respondents, more frequently by
males than by females (6 % and 3 %, respectively;
p < 0.001). The occurrence of selected chronic
diseases and health problems in males and females
are presented in Fig. 7.3.

Lifestyle risk factors

On the basis of data presented in the questionnaires
there has been determined the value of the body
mass index — BMI in kg/mz; a BMI greater than
30 kg/m2 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 23 % and
among females 18 % obese subjects. The incidence
of obesity among respondents in each city was
assessed for both genders together. Populations
with an above-average proportion of obese persons
were in the cities of Usti nad Labem (29 %), Most
(26 %) and Mélnik (24 %); on the other hand, the
markedly lowest proportion of obese persons has
been found in Brno (14 %) and in Prague (17 %).

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 activitiesl [1, 2], has been found in 34 %
of respondents; that being 37 % in males and
31 % in females (p = 0.001). Statistically significant
differences (p < 0.001) in the occurrence of this risk
Sactor were found also at the level of cities. The least
active was found to be the populations of Ostrava
and Karvind, namely in half of the respondents.
An above-average proportion of non-active persons
were also found in Brno (40 %). 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).

Smokers (regular and occasional) made up 28 %
of the population under follow-up, 32 % among
males and 26 % among females (p < 0.001). Diffe-
rences in smoking habits between the respondents
of different cities were not significant statistically,
p = 0.259. Nevertheless, a higher proportion of

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.

! 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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kych Budé&jovic a Znojma, kde byl stejny podil
kurdkt jako kuracek, byl ve vSech sledovanych
méstech vyssi podil kurdkd mezi muzi. Statisticky
vyznamny rozdil mezi muZi a Zenami byl u respon-
dentt v Karviné (37 % kuraka a 26 % kuracek)
a také v Ostravé (35 % kuraka a 22 % kuracek).
Nejvyssi procento zen — kuracek bylo v Usti nad
Labem a Kladné (31 %), dale v Mosté (30 %)
a v Ceskych Budg&jovicich (26 %).

Nadmérna konzumace alkoholu, v tomto piipadé
stanovena jako konzumace vice nez 30 g cistého
alkoholu na den pro muZe a vice nez 20 g Cis-
tého alkoholu pro Zeny, byla zjiSténa u necelych
18 % respondentti. Rozdily v konzumaci alko-
holu mezi pohlavimi byly statisticky vyznamné
(p < 0,001), u muzi dosahovala nadmérnd kon-
zumace 28 %, u Zen 10 %. Rozdily mezi mésty ve
vyskytu respondentl s timto rizikovym chovanim
byly statisticky vyznamné (p = 0,024). Vyssi kon-
zumace alkoholu byla zjisténa v Karviné (22 %
0sob), dile v Praze, Brné a Ostravé (21 %). Naopak
nejnizsi vyskyt osob s nadmérnou konzumaci alko-
holu byl ve Zd4ru nad Sazavou (12 %) v Jihlavé
a Plzni (14 % osob).

Na zdkladé odpovédi na otazky tykajici se stra-
vovacich navyki bylo stanoveno skore, které vy-
jadfuje pristup respondentll ke zdravé vyzive.
Celkem u 13 % bylo zjisténo dobré dodrzovani
zasad zdravé vyZzivy (18 % Zen a pouze 7 % muzl),
naopak 18 % osob nedodrzuje tato pravidla vibec
(29 % muzi a 10 % zen; p < 0,001). Z pohledu
dodrZovéni pravidel zdravé vyZzZivy byly mezi
respondenty mést zjiStény vyznamné statistické
rozdily (p < 0,001). Nejvice osob se Spatnymi stra-
vovacimi navyky bylo v Ostravé (31 % osob) a
(23 %), naopak nejnizsi podil osob byl zjistén
v Olomouci (11 %), dale v Praze, Plzni a Mé&lniku
(14 %). Pristup se zdravému stravovani byl déle
hodnocen podle frekvence konzumace zeleniny
a zeleninovych salatd. Optimalni frekvenci kon-
zumace zeleniny (4 a vicekrat tydné) mélo 41 %
respondentli. Za dostatecnou byla povazovana
konzumace alesponi 1-3x tydné nebo castéji (cel-
kem 86 % respondentll). Nejvice osob s dostatec-
nou konzumaci bylo v Hradci Kralové (94 %),
déle v Praze a Ceskych Budg&jovicich (90 %).
Minimalni konzumace zeleniny (1-3x mésicné

smokers above the average was found in the cities
of Most and Usti nad Labem (34 %), as well as in
Kladno (33 %). In all the cities under follow-up
there was a higher proportion of smokers among
males, except for Ceské Budéjovice and Znojmo
having the same proportions of smokers in both
genders. A statistically significant difference between
males and females was found among the respon-
dents in Karvind (37 % male smokers and 26 %
female smokers) as well as in Ostrava (35 % in
males and 22 % in females). The highest percent-
ages of female smokers were found in Usti nad
Labem and Kladno (31 %), in Most (30 %) and
in Ceské Budéjovice (26 %).

Excessive alcohol consumption, in this case deter-
mined to be more than 30 g pure alcohol for men
and more than 20 g pure alcohol for women daily,
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 28 %, in
females it was 10 %. Differences between cities
in the occurrence of respondents with such behavior
risk were statistically significant (p = 0.024).
Greater consumption of alcohol was found in
Karvind (22 % of subjects), in Prague, Brno and
Ostrava (21 %). On the other hand, the least occur-
rence of people indulging in excessive alcohol
consumption was in Zddr nad Sdzavou (12 %),
as well as in Jihlava and Plzeri (14 % of subjects).

On the basis of answers to questions relating to
dietary habits a score expressing the approach of
respondents to a healthy diet has been established.
Overall, 13 % of respondents followed the principles
of a healthy diet (18 % of females and only 7 % of
males), whereas 18 % do not observed those rules
at all (29 % males and 10 % females; p < 0.001).
There have been found statistically significant
differences between cities (p < 0.001); the greatest
numbers of persons with poor dietary habits were
found in Most (31 %) and in Jihlava, Kromériz and
Znojmo (23 %), the least proportion being found
in Olomouc (11 %) and in Prague, Plzeri and Meél-
nik (14 %). The respondent approach to a healthy
diet was also evaluated according to the frequency
of the vegetable and salad consumption. The
optimum frequency (4 times a week and more) had
41 % of respondents. The sufficient consumption
was set to at least 1-3 times a week (reached by
a total of 86 % of persons). Most of persons with
sufficient consumption were found in Hradec Krd-
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nebo viibec) byla zjisténa u 14 % respondentt z ce-
1ého souboru, nejvice u obyvatel Ostravy (24 %
osob), dédle Znojma, Jihlavy (19 %) a Kroméftize
(18 %). Rozdily mezi mésty byly statisticky vy-
znamné (p < 0,001).

Tabulka 7.1.3.1 shrnuje poradi mést podle vyskytu
vyse hodnocenych rizikovych faktord. Hodnota po-
fadi ,,1* predstavuje mésto s nejniz§im vyskytem
rizikového faktoru, hodnota ,,19* naopak mésto
s nejvysSim vyskytem rizikového faktoru v popu-
laci. Jednotliva poradi pak byla sectena do skore;

vV

u mést s nejniz$im souctem lze predpokladat zdra-
bylo vyssi. Nejzdravéjsi Zivotni styl byl takto zjis-
tén u respondentd z mést Hradce Kralové, Plzné,
Ceskych Budé&jovic, Olomouce a Liberce. Naopak
nejhorsi Zivotni styl podle vysledkil dotazniku vy-
kazovali respondenti z Ostravy, Mostu, Karviné,
Kladna a Znojma.

Za vyznamnou determinantu Zivotniho stylu jsou
povazovany socioekonomické faktory. Tyto fak-
tory ptsobi na Zivotni styl jednak prostfednictvim
hmotného zabezpeceni, psychosocidlnich ukazateld,
a jednak ptsobi pfimoz. Osoby s vys$sim vzdélanim
jsou obecné vnimavéjsi k informacim tykajicich se
zdravi a jsou také Castéji nositeli zdravéjsiho Zivot-
niho stylu nez osoby s nizs§im vzdélanim. Osoby
Zijici v chudobé jsou Casto nuceny k Zivotnimu
stylu, ktery negativné ovliviiuje jejich zdravi [3].
Pfi porovnani respondentll 5 mést s nejlepSim a
s nejhor$im Zivotnim stylem byly zjiStény statis-
ticky vyznamné rozdily v jejich socioekonomické
struktufe. Respondenti mést se ,,zdravym® Zivot-
nim stylem vykazovali lep$i vzd€lanostni strukturu
(26 % vysokoskolaki a 30 % osob bez maturity)
neZ respondenti mést s ,,nezdravym® Zivotnim
stylem (18 % vysokoskolsky vzdélanych a 43 %
bez maturity). Mezi respondenty mést s nejhorSim

lové (94 %), Prague and Ceské Budéjovice (90 %).
Minimal vegetable consumption (1-3 times per
month or neither) was found in 14 % of persons
in the series, mostly in the inhabitants of Ostrava
(24 %), Znojmo and Jihlava (19 %) and KromériZ
(18 %). The differences between cities were sta-
tistically significant (p < 0,001 ).

Table 7.1.3.1 summarizes the order of cities by
occurrence of the risk factors assessed. The value
designating order “1” signifies a city with the least
incidence of a risk factor, the order value “19”that
with the highest incidence of that risk factor in the
population. The individual orders were summed
up; in cities with the lowest sum there can be
expected a healthier lifestyle than in cities with the
higher overall score. The most healthy lifestyle was
found in the respondents of Hradec Krdlové, Plzer,
Ceské Budeéjovice, Olomouc and Liberec. On the
other hand, the worst lifestyle according to the
questionnaire results was reported by respondents
in Ostrava, Most, Karvind, Kladno and Znojmo.

Socio-economic factors have been considered as
important health determinant. These factors affect
the life style through material support, psychosocial
indicators and are also acting directlyz. The subjects
with higher educational level are generally more
receptive to information on health and are more
often carriers of healthy life style than subjects with
lower level of education. Persons living in poverty
have been often forced to such life style which
negatively influences their health [3]. By comparing
respondents from five cities characterized by the
most favorable life style with five ones on the oppo-
site side statistically significant differences in their
socio-economic structure were found. Respondents
from cities with “healthy” life style had better
educational structure (26 % tertiary education,
30 % persons without graduation) than respondents
from cities with “unhealthy” life style (18 % tertiary

2 Materialni deprivace muze jednak vést k psychickému na-
péti a nasledné k rizikovému chovani jedince, a jednak sni-
zuje dostupnost zdravi podporujicich produktl, sluzeb a
aktivit. Osoby nizSich socioekonomickych skupin jsou Castgji
vystaveni stresu plynoucimu z negativnich zivotnich situaci,
kazdodennich konfliktll s okolim, pracovniho stresu (ze-
jména nepomér mezi vynalozenym Usilim a odménou, vy-
soké pozadavky bez moznosti rozhodovani). Stresové faktory
pak mohou vést ke zhorSeni zdravotniho stavu pfimo (bio-
logickou cestou) nebo tzv. behavioralni cestou, ktera opét
muze vést k rizikovému chovani. Zdravi poskozuijici Zivotni
styl se, nejenom ze zmirovanych duvodu, ¢astéji vyskytuje
mezi socioekonomicky znevyhodnénymi skupinami [3].

2 Material deprivation can partly lead to psychosocial
stress and subsequent risk-taking behaviors, and partly
reduces access to health-promoting facilities, products
and services. Those who are in a low socio-economic
position experience on average more psychosocial stress
in the form of negative life events, daily hassles, effort-
reward imbalance and combination of high demands
and low control. Stress factors can then give rise to ill
health either through biological pathways or through
behavioral pathways by including a risk-taking behavior.
A health damaging life style is more prevalent in the
lower socio-economic groups not only by those reasons
mentioned above [3].
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Zivotnim stylem byl zji$tén vyssi podil nezamést-
nanych osob (9 % vs. 3 %) a niZsi podil osob bez
finan¢nich potizi (69 % vs. 79 %). Lze predpokla-
dat, Ze rozdilny Zivotni styl, resp. socioekonomické
faktory zjiSténé u respondentll sledovanych mést
je CasteCnym projevem rozdilné socioekonomické
struktury obyvatel téchto mést.

Faktory ovliviiujici zdravi

Respondenti byli dotazovani, jak vyznamné ovliv-
tuji vybrané faktory lidské zdravi (stravovaci na-
vyky, nedostatek pohybu, obezita, koufeni, stres,
Zivotni prostfedi a nedostatek penéz) na Sesti-
bodové skale od ,,viibec ne* po ,,silné*. Za faktor
silné ovlivilujici zdravi byl nejcastéji povaZovan
stres (80 % osob), déle koufeni a obezita (obr. 7.4).
U vSech vyjmenovanych faktori Zeny vyznamné
Castéji pouzily hodnoceni ,,ovliviluje silné“ ve
srovnani s muZi. Nejvétsi rozdily mezi muZi a
Zenami byly v hodnoceni vlivu stravovacich na-
vyki, nedostatku penéz a vlivu Zivotniho prostiedi
na zdravi.

Psychosocialni faktory

Se svym Zivotem bylo v zasadé spokojeno 56 %
respondenttl, naopak necelych 7 % uvedlo, Ze jsou
se svym Zivotem nespokojeni. Rozdily v rozlo-
Zeni muzi a Zen podle spokojenosti se Zivotem
nebyly statisticky vyznamné (p = 0,345). Statis-
ticky vyznamné rozdily byly zjiStény mezi mésty
(p < 0,001); nejvice se Zivotem spokojenych osob
bylo v Olomouci (61 %), Jihlavé (60 %), Hradci
nejméné pak v Ostravé (42 %), Brné (49 %),
Kladn€, Karviné a Most€ (51 %).

Pocit kontroly nad Zivotem, neboli pocit vlivu na
chod udalosti ve vlastnim Zivoté, byl zjiStovan
v dotazniku pomoci Sesti otazek. Tyto otdzky byly
zpracovany do vysledného skére hodnotictho miru
kontroly nad Zivotem. Celkem 34 % respondentli
vyjadfilo pocit dobré kontroly nad Zivotem a 4 %
osob méla pocit, Ze vlastni Zivot mize ovlivnit
pouze minimalné. Rozdily mezi muzi a Zenami
nebyly statisticky vyznamné. Nejvyssi pocet re-
spondentit s dobrou kontrolou nad Zivotem byl
v Praze (41 % osob), dale v Usti nad Labem a
Hradci Kralové (39 %). Naopak nejnizsi pocet byl
v Ostravé (26 %) a déle v Brn¢, Mosté, Znojmé

education, 43 % without graduation). Among respon-
dents with the worst life style a higher proportion of
unemployed (9 % vs. 3 %) and lower proportion of
persons without financial troubles (69 % vs. 79 %)
was found. Supposedly, the differential life style,
namely socio-economic factors found in respondents
of the monitored cities is partially an indication of
a distinct socio-economic structure of inhabitants
in those cities.

Factors influencing health

On a six point scale from “not at all” to “greatly”,
respondents were asked how significantly do
selected factors influence human health (dietary
habits, insufficient exercise, obesity, smoking, stress,
the living environment and lack of money). Most
frequently, stress was considered to be a factor
greatly influencing health (80 % of respondents),
followed by smoking and obesity (Fig. 7.4). In all
the factors mentioned, females significantly more
often used “influences greatly” in comparison to
males. The greatest differences between males and
females were in the assessment of the influence of
dietary habits, lack of money and the influence
of the living environment on health.

Psychosocial factors

A total of 56 % of respondents felt in principle
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 not significant statistically (p = 0.345). Sta-
tistically significant differences were found between
the cities (p < 0.001); most of those satisfied with
their lives were found in Olomouc (61 %), Jihlava
(60 %), Hradec Krdlové, Kroméiiz and Zd'dr nad
Sdzavou (59 %), the least in Ostrava (42 %), Brno
(49 %), Kladno, Karvind and Most (51 %).

A feeling of having full control over one’s own life
or a feeling of having influence on the course of
events in one’s life was traced by six questions in
the questionnaire. Those questions were processed
into a resulting score evaluating the degree of control
over one’s life. A feeling of good control of one’s
life was expressed by 34 % of respondents, and
4 % had a feeling that they can influence their lives
only to a minimum degree. Differences between
males and females were not significant statistically.
The greatest number of respondents reporting
a good control over one’s life was in Prague (41 %)
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a Kladné (30 % osob). Rozdily mezi mésty byly
vyznamné (p = 0,003).

Hodnoceni zivotniho prostiedi

Za uspokojivé povazovalo Zivotni prostiedi v misté
svého bydlisté celkové 37 % vSech respondentd,
naopak 12 % respondentil povazovalo Zivotni
prostedi v okoli bydlisté za zcela neuspokojivé.
Kriti¢téji hodnotily Zivotni prostiedi Zeny, rozdil
mezi muzi a Zenami byl statisticky vyznamny
(p < 0,001). V hodnoceni Zivotniho prostredi
v misté bydlisté byly zjiSt€ény vyznamné rozdily
mezi respondenty z rtznych mést (p < 0,001).
Vyrazné negativné hodnoti Zivotni prostfedi oby-
vatelé Ostravy, kde 44 % respondentii vyjadfilo
nespokojenost s jeho kvalitou. Doslo tak k vy-
znamnému posunu v nazorech ve srovnani s II. eta-
pou Setfeni v roce 2006, kdy Ostrava zaujimala
v tomto hodnoceni primérnou pozici mezi mo-
nitorovanymi meésty s podilem 14 % nespokoje-
nych. Bezesporu je to odrazem situace na Ostrav-
sku v poslednich letech, kde sili tlaky na feSeni
problémil zneci§téného ovzdusi a projevuje se zvy-
Send aktivita médii. Negativné hodnoti stav Zivot-
niho prostiedi respondenti tradi¢né také v Praze
(20 %), Mosté a Karviné (18 % osob). Naopak
nejméné nespokojenych bylo ve Zd4ru nad Siza-
vou a Sumperku (3 %), déle v Usti nad Orlici (4 %)
a v Hradci Kralové (7 %) (obr. 7.5).

ZhorSenou kvalitu ovzdu$i hodnotilo ve svém
mésté jako silné obtézujici faktor 16 % respon-
dentl. Mezi mésty byly vyrazné rozdily, vice jak
polovina osob nespokojenych s kvalitou ovzdusi
byla v Ostravé (51 %). Vysoky podil byl dale
v Praze (29 %), v Karviné (26 %) a v Usti nad
Labem (23 %). Nejméné obtéZovanych bylo ve
Zdaru nad Sizavou, Znojmé a Sumperku (3 %).

7.2 Demografické starnuti

SloZeni obyvatelstva podle véku a pohlavi patfi
k zakladnim charakteristikim populace a jeho
zmény maji vétsi vyznam neZ samotny vyvoj po-
cetniho stavu. Vékova struktura obyvatelstva urci-
tého tzemi je odrazem dlouholetého populacniho
vyvoje (reprodukéni chovani, mrtnostni poméry,
migrace) v poslednich zhruba sto letech a zaroven

and in Usti nad Labem and Hradec Krdlové (39 %).
To the contrary the least numbers were in Ostrava
(26 %), in Brno, Most, Znojmo and Kladno (30 %
of respondents). Differences between cities were
significant (p = 0.003).

Evaluation of the living environment

A total of 37 % of all respondents considered their
living environment in the neighborhood to be satis-
factory; on the other hand, 12 % of respondents
considered the living environment to be wholly
unsatisfactory. More critical in the assessments
were females, the difference between males and
females was statistically significant (p < 0.001).
In the evaluation of the living environment in
the place of residence were significant differences
between respondents of the cities (p < 0.001).
Largely negatively rated the environment the inha-
bitant of Ostrava, 44 % of respondents expressed
dissatisfaction with its quality. There is apparent
a significant shift in opinions in comparison with
the previous survey in 2006; Ostrava was then
placed in the middle position among the monitored
cities with 14 % of dissatisfied respondents. That is
apparently reflecting the recent overall situation
in Ostrava region where strengthen the pressure
to introduce the measures to solve the problem of
polluted air and increases the activity of media.
Negatively judged is the environment traditionally
also in Prague (20 % of respondents), Most and
Karvind (18 %). The least numbers of dissatisfied
respondents were in Zddr nad Sdzavou and Sum-
perk (3 %), in Usti nad Orlici (4 %) and in Hradec
Krdlové (7 %) (Fig. 7.5).

Ambient air quality in their city was considered
to be a disturbing factor by 16 % of respondents.
There were marked differences between the cities,
more than half of respondents dissatisfied were
in Ostrava (51 %). A great proportion was also in
Prague (29 %), Karvind (26 %) and in Usti nad
Labem (23 %). The least dissatisfied were in Zddr
nad Sdzavou, Znojmo and Sumperk (3 %).

7.2 Demographic ageing

The age and gender structure of the population is
a basic characterization of the population, and
its changes are more important than its mere quan-
titative trend. The age structure of a population in
a certain territory reflects long-term population
development (reproductive behavior, mortality,
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ovliviiuje vyvoj budouci. V dne$ni dob€ je v sou-
vislosti s vékovou strukturou diskutovan zejména
proces starnuti populace/demografického starnuti.
Jednd se o jeden z nejvyznamnéjSich demogra-
fickych procest, ktery je charakteristicky méni-
cim se zastoupenim vékovych skupin v populaci.
Je to proces, ktery Ize pozorovat u vétSiny zemi
svéta, jednak v dasledku poklesu intenzity dmrt-
nosti, a tim prodluZovani lidského Zivota, a jednak
v disledku poklesu trovné plodnosti. Nejedna
se o novodoby proces, pouze v soucasnosti do-
chézi k jeho zintenzivnéni/zrychleni. Spolecnost
¢asto vnima starnuti populace jako negativni jev,
jelikoZ diskuze kolem tohoto jevu se tyka piede-
v§im problému s tim spojenych, jako dichodova
¢i zdravotni reforma. Casto se tak lze setkat se
stereotypnim aZ ageistickym pohledem na starsi
osoby a starnuti. Starnuti populace je vSak nutno
vidét jako uspéch lidské spolecnosti a jejitho vy-
voje, vcetné rastu Zivotni trovné a kvality Zivota,
kdy by zejména nemél byt prehlizen potencidl
star$i populace.

7.2.1 Demografické starnuti z pohledu zdravi,
sobéstacnosti a kvality zivota

V souvislosti s procesem demografického starnuti
a prezivani stale vétsiho poctu i podilu jedinct do
vyssiho véku se do popredi zajmu fady védnich
obort a politik dostalo uspé$né starnuti, a s tim
souvisejici kvalita zivota. Usp&§né stirnuti nepred-
stavuje pouze zdravé starnuti, kdy jedinec ziistava
fyzicky i psychicky zdrév, ale také aktivni starnuti,
zahrnujici pokracujici participaci na socidlnim,
ekonomickém a kulturnim déni/Zivoté.

Z hlediska zdravi je dalezité vymezeni etap stafi
podle Lasletta [4] na tzv. tfeti a Ctvrty vék. Treti
vék predstavuje etapu zivota, kdy cloveék prestane
byt ekonomicky aktivnim a konéi zacatkem fy-
zické zavislosti. Ctvrty vék je potom zavére¢nou
etapou zZivota, kdy je ¢lovék zavisly na svém okoli
a kond¢i smrti. Zatimco kvalita Zivota v tzv. ¢tvr-
tém veéku zdvisi na zdkonné dpravé institucio-
nalni a neinstituciondlni a jeji financni podpore,
tfeti vék zahrnuje postupy, které by mély maxi-
malizovat kvalitu Zivota stars$i populace a odlozit
zacatek fyzické zavislosti a tim trvalou potfebu
zdravotni/zdravotnické a socidlni péce. Prevence
disability u starnouci populace se tak stava priori-

migration) roughly over the past one hundred
vears, and that influences future development as
well. At present, in connection with age structure
there is being discussed namely the ageing of the
population, i.e. of demographic ageing. In question
is one of the most significant demographic pro-
cesses, which is characterized by a changing repre-
sentation of age groups in the population. That is
a process observable in most counties of the world,
on the one hand due to a decrease in the mortality
rate leading to a longer life span, and on the other,
in consequence of a drop in the fertility level.
In question isn’t a new process, it is just intensi-
Jfying now. Society often views ageing as a negative
phenomenon in as discussions concerning it are
focused on problems like health and social security
reform. One can often encounter a stereotypical
or ageist view of the elderly and of ageing. The
ageing of the population should be viewed as
a success story of human society and its develop-
ment, including an increase in the standard of
living and in the quality of life, with the potential
of the elderly population not to be overlooked.

7.2.1 Demographic ageing in terms of health,
self-sufficiency and the quality of life

In connection with the population ageing and the
survival of an ever increasing number as well
as proportion of individuals into old age, there
has come to the forefront of attention in a number
of scientific disciplines and policies the problem of
successful ageing and the concomitant quality
of life. Successful ageing does not represent only
a healthy ageing when on individual stays phy-
sically and psychically fit, but also active ageing
including a continuing participation in social, eco-
nomic and cultural activities/life.

From the point of view of health, important is
Laslett’s [4] delimitation of the stages of old age
into the so-called third and fourth ages. The third
age represents a stage of life in which one ceases
to be economically active and ends with the onset of
physically depending on others. The fourth age
is then the final stage of life in which one depends
on the people around and ends in one’s death.
While the quality of life in the so-called fourth
age depends on institutional and non-institutional
legislation and consequent financial support, the
third age includes processes that should maximize
the quality of life of the elderly population and
postpone the onset of physically depending on
others and thereby of a permanent need of health-

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

65



Souhrnna zprava za rok 2010
Summary Report, 2010

tou zdravotnich a socidlnich politik fady vyspé-
lych stata.

K postizeni kvalitativnich zmén v prodluZovani
lidského Zivota byla vyvinuta fada ukazateli Ci
nastrojii, pomoci kterych lze hodnotit disabilitu,
kvalitu Zivota, zavaznost onemocnéni apod. Cilem
této kapitoly je predstavit nékteré z téchto nastroju
a poukdzat na situaci v ¢eské populaci. K hodno-
ceni byla pouZita data z vetejné dostupnych data-
bazi Human mortality database, EHEMU (European
Health Expectancy Monitoring Unit) database a
data projektu SHARE® (Survey of Health, Ageing
and Retirement in Europe), do kterého pfistoupila
v roce 2006 i Ceska republika.

7.2.2 Nadéje doziti a nadéje doziti
ve zdravi

V poslednich dvaceti letech doSlo k vyraznému
zlepSeni zdravotniho stavu Ceské populace, a to
i v nejstarSich vékovych skupindch. Nadé&je do-
ziti ve véku 65 let, ktera odraZi pouze Umrt-
nosti poméry ve véku 65 a vice let, vzrostla od
roku 1990 o 3,6 let u muzd a 3,3 roky u Zen.
V roce 2009 mél pred sebou 65lety muz v pri-
méru 15 let Zivota a 65letd Zena necelych 19 let
Zivota (obr. 7.6).

Z hlediska sledovani kvalitativnich zmén ve vyS$§im
véku nabyvaji na vyznamu ukazatele nadéje doziti
ve zdravi, které kombinovanim informaci o umrt-
nosti a zdravotnim stavu jednoduchou formou
popisuji zdravi populace. Ukazatel zpravidla vy-
jadfuje pocet let, ktery v priméru zbyva osobé
v ur¢itém véku k proziti ve zdravi, popt. v riznych
urovnich zdravotniho postiZeni. Zde bylo pouZito
rozdéleni podle disability, tzn. nadéje doZiti bez
omezeni béznych cinnosti, popf. nadéje doziti
s mirnym nebo zdvaZznym omezenim.

care and social services. Thus, the prevention of
disability in the ageing population is becoming
a priority of health and social policies in a number
of developed countries.

For identifying the qualitative changes in the pro-
longation of human life a number of indicators
or tools has been elaborated with which we can
assess disability, the quality of life, the severity of
disease, etc. The aim of this chapter is to present
some of those tools and refer to the situation in the
Czech population. For the assessment data from
publicly available data bases have been applied,
the Human Mortality database, the European Health
Expectancy Monitoring Unit (EHEMU) database,
and data of the project SHARE® (Survey of Health,
Ageing and Retirement in Europe) which was joined
by the Czech Republic in 2006.

7.2.2 Life expectancy and healthy life
expectancy

Over the past twenty years, the health of the
population in the Czech Republic has improved,
including that of the most elderly. Since 1990,
life expectancy at 65 years of age, which reflects
only the mortality at the age of 65 and over, has
increased by 3.6 years in males, and by 3.3 years in
females. In 2009, at an average, a 65-year old male
had 15 years of life ahead of him yet, in a 65-year
old female it was almost 19 years (Fig. 7.6).

In term of following up qualitative changes at older
age there become more significant the indicators of
healthy life expectancy, which describe population
health in a simple way by combining of informa-
tion on mortality and the state of health. The indi-
cator usually expresses the number of years that at
an average remain at a certain age to live in health,
or at various levels of health disabilities. In this
case, there has been applied the breaking down by
disability, i.e. life expectancy without limitation
of usual activities, or life expectancy with moderate
or serious limitation.

3 Tento &lanek pouziva data projektu SHARE vydani 2.3.0,
z 13. listopadu 2009. SHARE sbér dat 20042007 byl pod-
porovan zejména Evropskou komisi béhem 5. a 6. ram-
cového programu (Cisla projektd QLK6-CT-2001-00360;
RII-CT-2006-062193; CIT5-CT-2005-028857). Dalsi
podporu poskytl US National Institute on Aging (Cisla
grantd U01 AG09740-13S2; P01 AG005842; P01
AG08291; P30 AG12815; Y1-AG-4553-01; OGHA 04-064;
R21 AG025169) a podékovani také patfi rGznym narod-
nim zdrojim (viz http://www.share-project.org se sezna-
mem podporujicich organizaci).

8 This report uses data from SHARE release 2.3.0, as of
November 13" 2009. SHARE data collection in 2004-2007
was Frimarily funded by the European Commission through
its 5™ and 6™ framework programmes (project numbers
QLK6-CT-2001-00360; RII-CT-2006-062193; CIT5-CT-2005-
028857). Additional funding by the US National Institute on
Aging (grant numbers U01 AG09740-1352; P01 AG005842;
P01 AG08291; P30 AG12815; Y1-AG-4553-01; OGHA 04-064;
R21 AG025169) as well as by various national sources is
gratefully acknowledged (see http.//www.share-project.org
for a full list of funding institutions).
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Mezi roky 2005 a 2009* doslo k prodlouzeni délky
Zivota, ale i délky Zivota proZitého ve zdravi nebo
bez omezeni, jak ukazuje obr. 7.7. Nadé&je doziti
ve zdravi ve véku 65 let vzrostla v poslednich
péti letech na 8 let u muzd a predstavuje 53 %
zbyvajiciho Zivota, a na 8,3 let u Zen, kde pred-
stavuje 45 %. Vzhledem k celkové nizsi nadéji
doziti ve véku 65 let u muzl a zhruba stejné dobé
prozité ve zdravi, stravi star$i Zeny vétsi podil
Zivota v hor$im zdravotnim stavu nez muzi. Stejné
jako v tadé vyspélych statl je i u nas prodluzo-
vani primérné délky lidského Zivota provazeno
poklesem funkéné zavazné nemocnosti a ne-
zdatnosti ve staii a predpoklada se, Ze dochizi
k tzv. kompresi morbidity.

7.2.3 Sobéstacnost a disabilita

Jednou ze zakladnich slozek hodnoceni zdravot-
niho potencialu ve stafi je funkéni zdatnost neboli
,Jfunk¢ni® zdravi. Omezeni funk¢nosti (zdravotni,
socialni, psychické a kognitivni), které je Casto
oznacovano jako disabilita, l1ze povaZovat za uka-
zatel zdravotniho omezeni. Je indikatorem jak za-
vaznosti onemocnéni, kvality Zivota, tak i uka-
zatelem odhadujicim schopnost stirnouci osoby

Zit nezdavisle na ostatnich, tzn. byt sobéstacny.

Sobéstacnost starSich osob byva méfena na za-
kladé baterie otazek tykajici se zvldddni kaZdoden-
nich aktivit, resp. zjiSténi jejich omezeni. Jedna se
o aktivity souvisejici s osobni hygienou, obléka-
nim se, schopnostmi se najist, dojit si na toaletu
a zdkladnim pohybem po byté. Existence jednoho
¢i vice takovychto omezeni poukazuje na vaZznou
disabilitu jedince, ktery jiZ neni plné sobéstacny.
Obr. 7.8a zachycuje podil osob v ¢eské populaci
podle véku, které maji 1 a vice omezeni kazdo-
dennich aktivit z celkovych 6. Podil osob, které
nejsou sobéstacné, logicky nariista s vékem; v po-
pulaci osob star§ich 80 let existuje témér 30 %
osob zavislych na péci okoli.

Dalsi pouzivané baterie otazek ke zjiSténi sobé-
stacnosti zjisfuje vyskyt problému se zvldddnim
chodu domdcnosti (napt. ptiprava teplého jidla,

‘v EeR jsou data o zdravotnim stavu kazdoro¢né zjisto-
vana v Setfeni SILC, které probih& az od roku 2005; vzhle-
dem k tomu neni mozné srovnani v delSi ¢asové fadé.

Between the years 2005 and 2009* life span has
been prolonged, as well as life span in health or
without any limitation (Fig. 7.7). Life expectancy
at the age of 65 increased over the past five years by
8 years in males and represents 53 % of remaining
life, and by 8.3 years in females representing 45 %.
In view of the overall lower life expectancy at 65 in
males and roughly the same time lived in health,
females spend a greater portion of life in poorer
health than males. Just as in a number of developed
countries, also in our country the prolongation of
the average length of human life is accompanied
by a decrease in functionally serious morbidity and
disability in old age. It is supposed that a so-called
compression of morbidity is occurring.

7.2.3 Self-sufficiency and disability

One of the basic components of assessing the
health potential at old age is functional ability or
“functional” health. Limitation of functionality
(health, social, physical and cognitive) that is
frequently called disability can be considered to be
an indicator of health limitation. It is an indicator
of the severity of illness, of the quality of life, as well
as an indicator estimating the ability of an ageing
person to live independently of others, i.e. to be
self-sufficient.

Self-sufficiency of the elderly is usually measured
on the basis of a battery of questions addressing the
managing of daily life’s activities or disclosing
their limitation. In question are activities connected
with personal hygiene, dressing oneself, eating,
toileting and moving about at one’s home. The pre-
sence of one or more such limitations points to
a serious disability of an individual who is no
longer self-sufficient. Figure 7.8a presents the pro-
portion of persons in the Czech Republic broken
down by age, who suffer one or more limitations
of a total of six everyday activities. The proportion
of persons who are not self-sufficient logically
increases with age; in the population of persons
over 80 years of age there is about 30 % of those
who are dependent on care by people around them.

Another battery of questions assessing self-sufficiency
addresses the occurrence of limitations in managing
the household and in instrumental activities of daily

“ " In the Czech Republic data on health are collected annually
in the SILC survey which started in 2005; therefore any
comparison of long-term series is not possible yet.
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nakup potravin, telefonovani, uzivani lékt, vyko-
navani jednoduchych praci kolem domu a na za-
hradé€, penézni operace, naptiklad placeni uctd a
evidovani utrat, popt. uzivani verejné dopravy ci
vlastniho automobilu). Osoby, které maji problém
se zvladanim jedné Ci vice aktivit tohoto typu
pfedstavuji osoby, u kterych do budoucna velmi
pravdépodobné dojde ke ztraté sobéstacnosti. Jedna
se tedy o ukazatel, ktery relativné v€as poukazuje
na potfeby zdravotni a socidlni péce. Podil osob
s nejméné jednim omezenim téchto aktivit (z cel-
kovych 7) je znazornén na obr. 7.8b. Jiz ve véku
70-79 let je 20 % muzi a 30 % Zen ohroZeno
ztratou sobéstaCnosti. Mezi nejstarSimi seniory
(nad 80 let) je to dokonce 47 % muzi a 57 % Zen.

Disabilita je Casto také méfena vyskytem problémi
a omezeni pohyblivosti a motoriky (napf. problémy
s chizi na vzdalenost 100 m, sezenim po dobu
2 hodin, vstavanim ze Zidle, vystoupidnim néko-
lika pater nebo jednoho patra schodi, ohnutim se,
kleknutim si, zvednutim pazi nad drovenl ramen,
odsunutim vétsiho objektu, zvednutim mince ze
stolu). Obr. 7.8c. zndzorniuje podil osob nejméné
se ttemi z deseti omezenimi pohyblivosti, hybnosti
pazi ¢i jemné motoriky. Jiz ve véku 50-59 let ma
alespori tfi omezeni kolem 10 % muzi a 17 % Zen.

Rada studii [5, 6] ukazala, Ze ztrita pohyblivosti
jedince maze byt redukovana aktivnim Zivotnim
stylem, zahrnujicim fyzickou aktivitu. Fyzicka
aktivita ve vyS$im véku podporuje zachovéni sta-
vajiciho fyzického, psychického i kognitivniho
zdravi. Intenzivni fyzicka aktivita napiiklad sni-
Zuje riziko vzniku cévnich onemocnéni mozku,
vzniku demence a pomdhd udrZet kognitivni
funkce. Zahrnuti fyzické aktivity do svého Zivot-
niho stylu je pozitivni i pro osoby, které se béhem
svého Zivota fyzické aktivité nevénovaly i pro
osoby, které jiz vykazuji sniZzenou pohyblivost/
hybnost. WHO doporucuje jedincim, kteti jiz
maji urcitd omezeni, vykonavat napf. cviceni, které
zlepSuji jejich stabilitu, a takovou fyzickou akti-
vitu, kterd odpovida jejich moznostem a zdra-
votnimu stavu. Tento piistup by mél byt zahrnut
i do zdravotni péce, kterd by méla motivovat starsi
osoby k pohybové aktivité. Obr. 7.8d zndzoriiuje
Jyzickou inaktivitu, tzn. absenci jakékoliv fyzické
aktivity u star$i populace CR. JiZ ve vékové sku-

living (e.g. preparation of a warm meal, shopping
for foodstuffs, using the telephone, taking medica-
ments, executing simple tasks at home and in the
garden, financial operations — paying bills and
accounting expenses, using the public transport
system or driving one’s own car). Persons who
have problems with managing one or more activi-
ties of this kind represent subjects who in future
will probably lose their self-sufficiency. In question
is an indicator that relatively in time points to
a need of health and social care. The proportion
of subjects with at least one limitation of the
seven activities mentioned above is presented in
Fig. 7.8b. At the age of 70-79 already, 20 % of
males and 30 % of females are threatened with
loss of self-sufficiency. Among the most elderly
(of over 80 years of age) it is even 47 % of males
and 57 % of females.

Disability is frequently measured by the occurrence
of problems and limitations of mobility and motor
(e.g. problems with walking a distance of 100 m,
sitting for 2 hours, getting up from a chair, going
upstairs several floors or just one flight of stairs,
bending forward, kneeling, raising one’s arms above
the shoulders, pushing away a larger object, picking
up a coin from the table). Fig. 7.8c presents the
proportion of persons suffering at least three of ten
limitations in mobility, arm mobility or fine motor.
Already at the age of 50-59 years, at least three
such limitations are encountered by 10 % of males
and by 17 % of females.

A number of studies [5, 6] have shown that the loss
of mobility in an individual can be reduced by
an active life style that includes physical activity.
Physical activity in older age supports the main-
taining of current physical, psychic and cognitive
health. Intensive physical activity, e.g. lowers
the risk of cerebrovascular disease, the onset
of dementia, and helps in sustaining cognitive
functions. The inclusion of physical activity in
one’s life style has a positive effect even in persons
who were not devoted to physical activity in the
course of their lives, as well as in persons who
already suffer decreased mobility. The WHO re-
commends that persons who already suffer certain
limitations carry out, e.g. exercises that improve
their stability, and such physical activity that is
up to their capability and state of health. This
approach should be included in health care which
should motivate elderly subjects for physical activity.
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piné 60—69 let existuje 10 % osob, které nevyko-
navaji zadnou fyzickou aktivitu. V nejstar$i vé-
kové skupiné 80 a vice let jich pak je kolem 35 %.
V populaci je tak vysoky podil osob, které jsou
v riziku vzniku novych nebo dal§ich omezeni po-
hyblivosti a hybnosti, a pfedstavuji urcity poten-
cial zlepSeni zdravotniho stavu star$i populace.

7.2.4 Kvalita zivota ve vyssSim véku

Kvalita Zivota osob ve vy$§im véku, popf. v ra-
ném stafi, je méfena pomoci nastroje CASP-12°,
ktery hodnoti ty aspekty Zivota, které jsou povazo-
vany za zvlasté vyznamné pro tuto etapu Zivota.
Vychazi z predpokladu, ze kvalita Zivota by méla
byt posuzovdna jako stuperi naplnéni lidskych
potreb. Sleduje Ctyfi domény vyznamné pro tuto
etapu zivota: kontrolu, samostatnost, sebereali-
zaci a radost ze Zivota. Kontrola je chédpana jako
schopnost jedince aktivné se zapojovat ve vlast-
nim prostfedi. Autonomie je definovana jako pravo
jedince branit se nezddoucim vlivim ostatnich.
Seberealizace a radost ze Zivota maji za cil ziskat
aktivni zpétné vazby v procesu lidského byti.
Kontrola a autonomie maji vice individuélni cha-
rakter a seberealizace a radost ze Zivota vice
socialni charakter.

Modul CASP-12 se sklada z 12 otazek, které zjis-
tuji u respondenta, jak Casto se setkava s konkrét-
nimi pocity na Ctyfstuptiové skédle pohybujici se
od odpovédi ,,nikdy* po ,.Casto*. Celkové skore
modulu CASP-12 se pohybuje od 12 do 48, kde
vyssi skoére predstavuje vyssi kvalitu Zivota. Pro
hromadné populacni pouziti je ve studii SHARE
dale skore prekddovano do Ctyf skupin: hodnoty
vys$$i nez 39 predstavuji velmi vysokou kvalitu Zi-
vota, hodnoty 37-39 vysokou, hodnoty 35-36 prii-
mérnou a hodnoty pod 35 predstavuji nizkou kva-
litu Zivota [8].

Kvalita Zivota ve vy$$im véku je ovlivnéna fadou
faktord, zde je vSak hodnocen pouze vliv zdravot-

CASP-12 jednotliva pismena predstavuji jednotlivé sle-
dované oblasti kvality zivota C — control, A — autonomy,
S — self-realisation a P — pleasure, ¢islo 12 znadi, z ko-
lika otdzek se modul sklada. Plvodni verze CASP-19 [7]
obsahovala 19 otazek, ale vzhledem k vysoké korelaci
fady otdzek je v souCasnosti pouzivana zkracena verze
CASP-12.

Figure 7.8d represents physical inactivity, i.e. the
absence of whatever physical activity in the elderly
population of the Czech Republic. In the age group
of 60-69 years already, there are 10 % of subjects
who do not indulge in whatever physical activity.
In the most elderly of 80 and more years there
are 35 % of them. Thus, in the population there is
a large proportion of persons who are at risk of
acquiring new or further limitations of mobility —
that representing a certain potential for improving
the health of the elderly population.

7.2.4 The quality of senior’s life

The quality of life at erderly or at early old age,
is measured with the aid of the CASP-12° that
assesses those aspects of life that are considered
to be particularly significant for this stage of life.
It is based on the presumption that the quality of
life should be assessed as the degree of fulfilling
human needs. It follows up four domains important
for this stage of life: control, autonomy, self-reali-
zation and pleasure derived from life. Control is
understood to mean the ability of an individual to
actively participate in one’s environment. Autonomy
is defined as the right of an individual to guard
oneself against any undesirable influence of others.
Self-realization and pleasure out of life have the
aim of obtaining active feedback in the process of
human existence. Control and autonomy are more
individual in character, and self-sufficiency and
pleasure derived from life are of a more social nature.

The module CASP-12 comprises 12 questions for
finding how often the respondent encounters concrete
feelings on a four-degree scale from “never” to
“frequently”. The total score of the CASP-12 module
ranges from 12 to 48, wherein a higher score repre-
sents a higher quality of life. For mass popula-
tion applications in the SHARE study, the score
has been recoded into four groups: values greater
than 39 represent a very high quality of life; values
37-39 represent a high quality; 35-36 an average
quality of life; and values lesser than 35 represent
a low quality of life [8].

5 CASP-12: each letter stands for each of the areas under
follow-up concerning the quality of life, i.e. C — control,
A — autonomy, S — self-realization and P — pleasure;
the number 12 indicates the number of questions the
module is comprised of. The original version, CASP-19 [7]
had 19 questions, however, due to the high correlation of
a number of questions, an abbreviated version, CASP-12
is being applied at present.
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niho stavu a socioekonomické pozice6. Obr. 7.9
ukazuje dopad zdravotniho stavu jedince na kva-
litu Zivota v Ceské starnouci populaci; zdravotni
stav je hodnocen pomoci ukazatele subjektiv-
niho hodnoceni zdravi. Jedinci s dobrym zdra-
votnim stavem vykazuji vysokou kvalitu Zivota
(median = 38), zatimco jedinci ve Spatném zdra-
votnim stavu vykazuji nizkou kvalitu Zivota (me-
dian = 34). Socioekonomické rozdily v kvalité
zivota v Cesku (obr. 7.10) jsou hodnoceny po-
moci nejvyssiho dosazeného vzdélani. Vyssi kva-
lita Zivota byla zjiSténa u osob s vysSim vzdé-
lanim, zatimco osoby pouze se zakladnim vzdéla-
nim vykazovaly v priméru nizkou kvalitu Zi-
vota (medidn = 34), osoby s vysokoSkolskym
vzdélanim jiz dosahovaly vysoké kvality Zivota
(median = 37).

Obr. 7.11 ukazuje rozloZeni hodnot kvality Zivota
v evropskych zemich, tcastnicich se projektu
SHARE. Vyrazné vyssi kvalita Zivota byla zjis-
téna v zemich zapadni a severni Evropy, a naopak
niz$i kvalita Zivota byla zjiSténa u populaci jizni
a vychodni Evropy, véetné Ceské republiky. Zaji-
mavym faktem je, Ze nejvyssi kvalita Zivota byla
zjiSténa v Déansku a Nizozemsku, coZ jsou zemé,
které v zdpadoevropském kontextu patii k t€m
s niz§i nadéji doZiti.

VétSina lidi prochézejici etapou tietiho véku jsou
v dobrém/uspokojivém zdravotnim stavu a jsou
schopni tcastnit se fady aktivit ve svém prostiedi.
Na individualni trovni vSak existuji vyrazné roz-
dily, seniorska populace je ze zdravotniho hle-
diska velice heterogenni a vyZaduje pochopitelné
riznorodé pristupy. Vyznamné Cast senioril je
typicky geriatrickymi pacienty, kdy do popredi
vystupuje stafeckd kiehkost (frailty), atypi¢nost
chorobnych stavli, mnohocetnost jejich obtizZi a
tzv. ,,nemocnost bez chorob®. Jen u Casti seniora
dochézi ke ztrat€¢ sobéstacnosti, kterda je kromé
zdravotnich potizi disledkem narokd prostredi a
socidlni situace. Zde je tfeba zajistit koordinaci
zdravotnich a socidlnich sluZzeb pokud moZno
v pfirozeném prostiedi seniora.

The quality of life in advanced age is influenced by
a number of factors — herein, however, is assessed
only the influence of the state of health and of
socio-economic status’. Fig. 7.9 presents the impact
of an individual’s health on the quality of life in
the Czech ageing population; the state of health
is assessed with the aid of the indicator self-rated
health. Individuals with good health show a higher
quality of life (median = 38), while individuals
with a poor health rating show a low quality of
life (median = 34). Socio-economic differences in
the quality of life in the Czech Republic (Fig. 7.10)
have been assessed by the highest attained level
of education. A higher quality of life was found
in persons with higher education, while subjects
with only primary school education, at an average,
showed a low quality of life (median = 34), persons
with tertiary education attained a higher quality
of life (median = 37).

Fig. 7.11 presents the distribution of quality of life
values in European countries participating in the
project SHARE. A markedly higher quality of life
was found in the countries of western and northern
Europe, on the other hand, a lower quality of life
was found in the populations of southern and
eastern Europe, including the Czech Republic.
An interesting fact is that the highest quality of life
has been found in Denmark and the Netherlands,
countries which in the context of Western Europe
are among those with lower life expectancy.

The majority of people living in the third age are in
a good/satisfactory state of health and are able to
participate in a number of activities in their envi-
ronment. At the individual level, however, there are
marked differences; the senior population is very
heterogenic in term of health and therefore requires
varied approaches. A significant part of the senior
population are typically geriatric patients in whom
to the forefront come old-age frailty, an atypical
course of diseases, a multitude of complaints and
the so-called ‘morbidity without disease”. Only in
a part of the senior population is there a loss of
self-sufficiency which aside of health complaints is
the consequence of requirements from the envi-
ronment and the social situation. In this context
it is necessary to ensure the coordination of the
health and social services preferably in the senior’s
natural environment.

6 Kvalita Zivota je hodnocena za muze i Zzeny dohromady,
jelikoz se hodnota ukazatele CASP-12 vyznamné nelisi
mezi pohlavimi.

6 The quality of life is assessed in males and females
together, in as there are no significant gender differences
in the CASP-12 indicator values.
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Obr. 7.1 Subjektivni hodnoceni zdravi podle typu ekonomické aktivity
Fig. 7.1 Self-percieved health by the type of economic activity
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Obr. 7.2 Vyskyt vybranych onemocnéni a rizikovych faktorua (zjisténo Iékafem)
Fig. 7.2 Prevalence of selected diseases and risk factors (diagnosed by physician)
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Obr. 7.3 Vyskyt vybranych zdravotnich problému ve méstech
Fig. 7.3 Prevalence of selected health problems in the monitoring cities
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Obr. 7.4 Podil osob povazujicich dany faktor za vyznamné ovliviujici zdravi
Fig. 7.4 Proportion of persons rating the factor as strongly affecting health
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Obr. 7.5 Vnimani kvality zivotniho prostredi v misté bydlisté
Fig. 7.5 Perceived environmental quality of neighborhoods
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Obr. 7.6 Nadéje doziti ve véku 65 let a ve véku 80 let, CR, 1990-2009
Fig. 7.6 Life expectancy at 65 and 80 years of age, CZ, 1990-2009
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Zdroj / Source: Human Mortality Database

Obr. 7.7 Nadéje doziti podle Grovné omezeni béznych aktivit ve véku 65 let, CR,
v letech 2005 a 2009
Fig. 7.7 Life expectancy by the level of common activity limitations at age 65, CZ,

2005 and 2009
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Obr. 7.9 Kvalita Zivota podle subjektivni Obr. 7.10 Kvalita Zivota podle nejvyssiho
urovné zdravotniho stavu, CR, 2006 dosazeného vzdélani, CR, 2006
Fig. 7.9 Quality of life according to self-rated  Fig. 7.10 Quality of life according
health status, CZ, 2006 to educational level, CZ, 2006
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Obr. 7.11 Kvalita zivota ve vybranych evropskych zemich (projekt SHARE), 2006
Fig. 7.11 Quality of life across SHARE study countries, 2006
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8. ZDRAVOTNI RIZIKA
PRACOVNICH PODMINEK
A JEJICH DUSLEDKY

8.1 Monitorovani expozice na zakladé dat
z kategorizace praci a pracovist

K monitorovani expozice rizikovym faktorim
prace a pracovnich podminek slouzi systém ka-
tegorizace praci. V jeho radmci ma kazdy zamést-
navatel povinnost zhodnotit riziko a zatadit prace,
které jsou na jeho pracovistich vykondvany, do
jedné ze 4 kategorii, v zavislosti na vyskytu ri-
zikovych faktorll prace a na jejich zavaZnosti.
7 Gdaji v Informacnim systému Kategorizace
praci vyplyva, Ze k datu 18. 5. 2011 bylo zara-
zeno do vSech kategorii prace (2, 2R, 3, 4) cel-
kem 1 989 607 osob, coz je 64 306 osob/100 tisic
zaméstnancti (pojisténcl). V kategoriich rizikové
prace (2R, 3, 4), bylo evidovano 445 705 osob,
(14 421 osob/100 tisic zaméstnanci). Do kate-
gorie 4, coZ jsou pracovisté vysoce rizikova, bylo
v CR zafazeno 15 075 osob (486/100 tisic zamést-
nanci), z toho je 1 307 Zen.

Aktualni polty zaméstnancti zafazenych podle
jednotlivych kategorii prace v krajich je uveden
v tabulce 8.1.1 a na obr. 8.1. Nejvice exponova-
nych zaméstnancii v kategoriich rizikové prace (2R,
3, 4) je v kraji Moravskoslezském (87 618), Stredo-
Ceském (44 374) a Usteckém (41 230) (obr. 8.1).
V prepoctu na 100 000 zaméstnancl neprevysuji
celostatni primér (14 421 zaméstnanci) kraje
Praha (4 754), Karlovarsky (10 166), Liberecky
(13 262) a Jihomoravsky (11 299).

Nejvice expozic zaméstnancii ve vSech kategoriich
prace (2, 2R, 3, 4) je evidovano podle faktoru Fy-
zickd zat€z — 1 057 065, Pracovni poloha — 806 564,
Hluk — 793 441 a Psychicka zatéz — 756 777. V ka-
tegoriich rizikové prace (2R, 3, 4) je nejvice evido-
vanych expozic zaméstnanct podle faktoru Hluk —
263 227, Fyzicka zatéz — 85 374 a Prach — 69 352,
viz tab. 8.1.2 a obr. 8.2.

Pocet exponovanych zaméstnancti a evidovanych
expozic se li§i. Pfi préci totiZ mohou byt zamést-
nanci exponovéni i vice nez jednomu faktoru.
V tabulce 8.1.3 jsou uvedeny tdaje o poctu osob
exponovanych podle poctu ptsobicich faktord.
Z udaji vyplyva, Ze 69,4 % zaméstnancl evido-

8. OCCUPATIONAL HEALTH
HAZARDS AND THEIR
CONSEQUENCES

8.1 Exposure monitoring based on data from
work and workplace categorization

Monitoring exposure to occupational risk factors
and working conditions is subject to the work
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 18, 2011, a total of 1,989,607 persons have
been registered in all work categories (2, 2R, 3, 4),
i.e. 64,306 persons/100,000 employees (medically
insured). The work at risk categories (2R, 3, 4)
comprised 445,705 persons, i.e. 14,421 persons/
100,000 employees. In category 4 (high-risk work-
places) 15,075 persons (486/100,000 employees)
were registered in the Czech Republic, of which
1,307 were women.

The sum of employees categorized by individual work
categories in the administrative regions is presented
in Tab. 8.1.1 and Fig. 8.1. The largest number of
employees at risk categories (2R, 3, 4) were in the
Moravia-Silesia (87,618), Central Bohemia (44,374)
and Usti nad Labem (41,230) regions (Fig. 8.1). The
nationwide mean of 14,421 per 100,000 employees
was not exceeded by the following regions: Prague
(4,754), Karlovy Vary (10,166), Liberec (13,262)
and South Moravia (11,299).

The largest numbers of exposures in all work cate-
gories (2, 2R, 3, 4) are registered in the following
categories: Physical load — 1,057,065, Working
posture — 806,564, Noise — 793,441 and Mental load —
756,777. Registrations at risk categories (2R, 3, 4) are
as follows: Noise — 263,227, Physical load — 85,374
and Dust — 69,352, see Tab. 8.1.2 and Fig. 8.2.

The numbers of exposed employees and registered
exposures are different. Occupational load may
comprise namely more than one factor. Tab. 8.1.3
presents data on exposed persons related to the
number of factors involved. This shows that 69.4 %
of employees are exposed to more than one factor
and 11.4 % are exposed to more than four factors.
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Tab. 8.1.1 Pocet exponovanych zaméstnanci v kategoriich prace podle kraju k 18. 5. 2011
Tab. 8.1.1 Number of employees in work categories in the regions, on May 18, 2011

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 213777 92 831 175804| 83097| 1443 511| 35759 9119 771 104
Stfedocesky 244712 77384 | 200338| 65338/ 8650 2948| 34593 9016, 1131 82
JihoCesky 108 139 43214 82 896| 35263 356 230| 24037 7685 850 36
Plzensky 113 826 46 620 87265 39177, 2518 1389| 22256) 5922| 1787 132
Karlovarsky 65 006 29 372 57 338| 27 046 198 34| 7343 2286 127 6
Ustecky 173 322 72936 | 132092| 58877 2919| 1225| 37498 12766 813 68
Liberecky 80 021 33 596 64 889| 28 074 851 291| 13840, 5137 441 94
Kralovéhradecky 104 756 42 785 81592 35464/ 3833| 1357| 18490 5891 841 73
Pardubicky 91725 35153 70982| 30028 4057 968| 16074 4085 612 72
Vysocina 116 746 38 577 92176| 32811 4763| 1364| 19270 4365 537 37
Jihomoravsky 192 708 75625 | 157878| 65278/ 3034| 1428| 30902 8758 894 161
Olomoucky 118 238 47 279 88367 38320 4385 1925| 24361 6894 1125 140
Zlinsky 108 004 47 314 81277 36551 1750 1040| 24416| 9670 561 53
Moravskoslezsky | 258 626 93829 | 171008 75183 7846| 3661| 75187 14736, 4585 249
Celkem / Total | 1989607 | 776515 |1543 902|650 507, 46 603| 18 371|384 027|106 330| 15 075| 1 307

Tab. 8.1.2 Pocet evidovanych expozic zaméstnancu podle faktoru, stav k 18. 5. 2011
Tab. 8.1.2 Number of registered exposures to factors, on May 18, 2011

Kategorie faktoru _ Celkem v kategoriich
= Category of a factor r|2|kc7>_\g=;_\ap/)gcrtl§si szri +4 o
2 2R 3 4 categories 2R + 3 + 4
Hluk 530214 | 26864 | 234482 1881 263 227 Noise
Fyzicka zatéz 971 691 8732 76 339 303 85 374 Physical load
Prach 222 096| 7506 54 537| 7309 69 352 Dust
Vibrace 135343| 5559 54684 | 7380 67 623 Vibrations
Biologicke Cinitele 132178 | 10192 26 887 175 37 254 Biological agents
Psychicka zatéz 719099| 3169 34 509 0 37 678 Mental load
Chemickeé latky 212657, 8086 19549 1227 28 862 Chemicals
Pracovni poloha 779963 1074 25 527 0 26 601 Working posture
Neionizujici zareni 20 591 1058 18 213 0 19 271 Non-ionizing radiation
a elmag. pole and elmag. field
Zatéz teplem 81 658 700 14 256 61 15017 Heat load
Zrakova zatéz 297 564 202 11 071 0 11273 Visual load
Vybrané prace 29 761 275 2 863 9 3147 Selected jobs
Zatéz chladem 206 435 84 1799 0 1883 Cold load
lonizujici zareni 557 7 2 0 9 lonizing radiation

Tab. 8.1.3 Pocet exponovanych zaméstnanci podle poctu soucasné pusobicich faktord, stav k 18. 5. 2011
Tab. 8.1.3 Number of employees with concurently acting risk factors, on May 18, 2011

Pocet rizikovych faktord Pocet zaméstnancl v kategoriich 2—4
Number of risk factors Number of employees in categories 2—4
1 608 075
2 562 954
3 358 868
4 232 222
>4 226 376
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vanych v systému kategorizace praci je expono-
vano vice neZ jednomu faktoru; vice neZ Ctyfem
faktordm je exponovano 11,4 % zaméstnanc.

Uvedené pocty evidovanych osob nelze povazo-
vat za neménné. V poslednim roce napf. doslo ke
znacnému Ubytku zaméstnancl pracujicich v rizi-
kovych kategoriich u nejcastéjsich faktort jako je
Hluk, Fyzické zatéZ a Pracovni poloha. V dal§im
obdobi bude dochazet k zaniku i vzniku pracovist,
budou realizovdna ochrannd opatieni ke sniZeni
rizika a bude tak dochézet k prekategorizovani
praci. V pribéhu ¢asu dochézi také k legislativnim
zménam, které zahrnuji i nové poznatky o ptiso-
beni §kodlivin na ¢lovéka.

8.2 Registr profesionalnich expozic
karcinogentiim REGEX

V roce 2010 doslo k vyznamnému nartistu objemu
informaci uloZenych v databazi REGEX. V obdobi
od 1. 1. 2010 do 31. 12. 2010 byly v Registru
osob profesiondlné exponovanych karcinogentim
zavedeny nebo aktualizovany informace celkem
0 5 528 osobach. Pocty nové zavedenych ¢i aktua-
lizovanych exponovanych osob v krajich, kde byly
zaregistrovany, ukazuje tab. 8.2.1. Spektrum expo-
zic, které jsou primarnim divodem k registraci
a pocty exponovanych osob uvadi tab. 8.2.2.

V roce 2010 bylo u celkem 123 osob provedeno
vySetfeni perifernich lymfocytd konvencni cyto-
genetickou analyzou. Rozpéti pozorovanych hod-

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 risk categories with
most frequent factors like Noise, Physical load and
Working posture. In the next period there shall be
changes as regards the phasing out of many work-
places and the establishment of others, there shall
be realized protective measures for risk reduction
and thus changes shall be made in categorization
of work. Likewise, over time there will be changes
in legislation which comprise an updated under-
standing of the effects of pollutants on humans.

8.2 Register of occupational exposure
to carcinogens: REGEX

In 2010, there was a significant increase in the
volume of information input to the REGEX data
base. Over the period of January I, 2010, to
December 31, 2010, in the Register of Occupa-
tionally Exposed to Carcinogens there have been
deposited or updated data on a total of 5,528
persons. The numbers of newly introduced or
updated subjects arranged by regions where they
had been registered are presented in Tab. 8.2.1.
The spectrum of exposures that are the primary
reason to be registered, and the numbers of exposed
subjects are presented in Tab. 8.2.2.

In 2010, conventional cytogenetic analysis of peri-
pheral lymphocytes has been performed in a total
of 123 subjects. The values observed ranged from

Tab. 8.2.1 Pocty aktualizovanych zaznami o expozici karcinogenim v krajich, 2010
Tab. 8.2.1 Number of updated records on exposure to carcinogens in the regions, 2010

Kraj Celkem Karcinogen s maximem zaznamu N
Region Total Carcinogen with max. records

Praha / Prague 666 | Cytostatika / Cytostatics 659
StredoCesky / Central Bohemia 898 | Vinylchlorid / Vinyichloride 175
Jihocesky / South Bohemia 144 | Cytostatika / Cytostatics 135
Plzensky / Pilsen 51 | Prach z tvrdych dfev / Hardwood dust 41
Karlovarsky / Karlovy Vary 23 | Neuvedeno / Not reported

Ustecky / Usti nad Labem 58 | Cytostatika / Cytostatics 54
Liberecky / Liberec 163 | Prach z tvrdych dfev / Hardwood dust 71
Kralovéhradecky / Hradec Kréalove 298 | Latka s vétou R45 / Substance with the risk phrase R45 118
Pardubicky / Pardubice 517 | Prach z tvrdych dfev / Hardwood dust 155
Vysocina / Vysocina 1368 | Slévarensky prach / Foundry dust 278
Jihomoravsky / South Moravia 608 | Cytostatika / Cytostatics 588
Olomoucky / Olomouc 105 | Cytostatika / Cytostatics 97
Zlinsky / Zlin 294 | Prach z tvrdych dfev / Hardwood dust 189
Moravskoslezsky / Moravian-Silesian 335 | Cytostatika / Cytostatics 255
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Tab. 8.2.2 Pocty aktualizovanych zaznamii o expozici karcinogenim, 2010
Tab. 8.2.2 Numbers of updated records of exposure to carcinogens, 2010

Karcinogen / Carcinogen N %
1,3-Butadien / 1,3-Butadiene 95 1.72
Benzen / Benzene 75 1.36
Benzo[alpyren / Benzo[a]pyrene 27 0.49
Benzo[elpyren / Benzo[e]pyrene 3 0.05
Bromi¢nan draselny / Potassium bromate 1 0.02
Cytostatika / Cytostatics 2 251 40.72
Dichlormethan / Dichloromethane 4 0.07
Dichroman draselny / Potassium dichromate 25 0.45
Dimethylsulfat / Dimythyl sulfate 54 0.98
Ethylenoxid / Ethylenoxide 13 0.24
Formaldehyd / Formaldehyde 109 1.97
Horninoveé prachy / Rock dusts 58 1.05
Hydrazin / Hydrazine 1 0.02
Chroman draselny / Potassium chromate 1 0.02
Chroman olovnaty, jako Cr/ Lead chromate, as Cr 5 0.09
Slouceniny chromu (VI) / Cr compounds (VI) 154 2.79
Ostatni slou¢eniny chromu / Other Cr compounds 76 1.37
Latka s vétou R45 Muze vyvolat rakovinu 365 6.60
Substance with risk phrase R45 (May cause cancer)
Latka s vétou R49 Muze vyvolat rakovinu pfi vdechovani 42 0.76
Substance with the risk phrase R49 (May cause cancer by inhalation)
Nikl / Nickel 126 2.28
Slouceniny niklu / Ni compounds 31 0.56
Pesticidni latky / Pesticides 5 0.09
Prace spojené s expozici polycyklickym aromatickym uhlovodikiim 12 0.22
Works with exposure to PAHs
Prach — azbestova vlakna — amfibolové azbesty / Dust — asbestos fibres — amphibole asbestos 2 0.04
Prach — azbestova vlakna — chryzotil / Dust — asbestos fibres — chrysotile 17 0.31
Prach — grafit / Dust — graphite 271 4.90
Prach — kiemen / Dust — silica 166 3.00
Prach — ostatni kfemicitany (s vyjimkou azbestu) / Dust — other silicates (except of asbestos) 128 2.32
Prach — Samot / Dust — fireclay 15 0.27
Prach — talek / Dust — talc 28 0.51
Prach z tvrdych drev / Hardwood dust 618 11.18
Slévarensky prach / Foundry dust 285 5.16
Styren / Styrene 181 3.27
Tetrachlorethylen / Tetrachloroethylene 6 0.11
Tetrachlormethan / Tetrachloromethane 8 0.14
Trichlorethen / Trichloroethene 35 0.63
Vinylchlorid / Vinyl chloride 175 3.17
Vulkanizaéni dymy / Vulcanization fumes 60 1.09
Celkem / Total 5528 100.00

not je od 0,5 % aberantnich bunék aZ po 8 %
aberantnich bunék. U 30 osob exponovanych cyto-
statikim byla zjiSténa stfedni hodnota (medidn)
2 % aberantnich bunék, u 13 osob exponovanych
etylénoxidu 3,5 % a u 80 osob registrovanych pro
expozici latkdm s oznacenim vétou R45 (Muze vy-
volat rakovinu) 4 % aberantnich bunék. Podrobné;ji
uvadi vysledky cytogenetické analyzy tab. 8.2.3.

0.5 % aberrant cells up to 8 % aberrant cells.
In 30 subjects exposed to cytostatics the median
was 2 9% aberrant cells, in 13 subjects exposed
to ethylene oxide it was 3.5 %, and in 80 subjects
registered upon exposure to substances defined
under the risk phrase R45 (May cause cancer),
the median was 4 % aberrant cells. More detailed
results are presented in Tab. 8.2.3.
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Tab. 8.2.3 Vysledky konven¢ni cytogenetické analyzy
Tab. 8.2.3 Results of conventional cytogenetic analysis

Podet Procento aberantnich lymfocytt
Karcinogen 0sob Percentage of abberant lymphocytes
Carcinogen No. of o 25% kvantil Median | 75% kvantil .
persons | Minimum | ozin'sorcontie | Median | 757 percentile| Maximum

Cytostatika / Cytostatics 30 0.5 15 2.0 2.6 4.5
Ethylenoxid / Ethylenoxide 13 1.5 1.8 3.5 5.3 6.5
Latka s vétou R45 / Substance 80 1.5 3.0 4.0 4.0 8.0
with the risk phrase R45
Celkem / Total 123 0.5 25 3.5 4.0 8.0

8.3 Monitorovani zdravotnich ucinku —
Narodni zdravotni registr nemoci
z povolani

V roce 2010 bylo v Ceské republice hlaSeno
u 460 Zen a 590 muzi celkem 1 292 profesional-
nich onemocnéni, z toho bylo 1 236 nemoci z po-
volani a 56 ohroZeni nemoci z povolani. Rozbor
dat ukazal, Ze u 179 osob byly v priibéhu roku hla-
Seny dvé, u 22 osob tfi, u 5 osob Ctyfi, u jedné osoby
pét nemoci z povolani, ohroZeni nemoci z povolani
nebo jejich kombinace. Ve srovnani s rokem 2009
klesl v roce 2010 nejen absolutni pocet pracovniki
postiZzenych profesiondlnim onemocnénim (pokles
o0 57, tj. 0 5,1 % ptipadun), ale také celkovy po-
¢et hlaSenych profesiondlnich onemocnéni (pokles
0 21, tj. o 1,6 % pripadl). Pfes uvedené skutec-
nosti nadéle plati, Ze pocty hlaSenych profesio-
nalnich onemocnéni byly i v roce 2010 s vyso-
kou pravdépodobnosti podhodnoceny. Incidence
profesionalnich onemocnéni byla v roce 2010 cel-
kem 30,0 pfipadii na 100 tisic zaméstnancl v civil-
nim sektoru nemocensky pojisténych podle za-
kona ¢. 187/2006 Sb., ve znéni pozdéjSich pred-
pist. Vyvoj poctu profesiondlnich onemocnéni je
zobrazen v tab. 8.3.1 a na obr. 8.3.

Nejvice nemoci z povolani bylo v roce 2010 diagno-
stikovano v Moravskoslezském kraji (celkem 313,
tj. 25,3 % vsech hlasenych piipadd). Nejpocetné;si
kategorii hlaSenych nemoci z povolani v Morav-
skoslezském kraji prfedstavovala onemocnéni zpa-
sobend fyzikalnimi faktory — 215, tj. 32,7 % vSech
pripadii hlaSenych v ramci kapitoly II seznamu
nemoci z povolani. Ve srovnani s rokem 2009
doslo v 6 krajich k naristu poctu hlasenych ne-
moci z povolani. Nejvétsi nartst (o 30, resp. o 24
pfipadil) byl zaznamenin v kraji JihoCeském a
v kraji Moravskoslezském. Naopak nejvetsi pokles

8.3 Monitoring of Health Effects —
National Register of Occupational
Diseases

In 2010 a total of 1,292 cases of occupational
disease in 460 women and 590 men were reported
in the Czech Republic; of these, 1,236 were cate-
gorized as occupational diseases and 56 as threat
of occupational disease. The data analysis revealed
two reported occupational disease, threat of that
or combination in 179 persons, three in 22 persons,
four in 5 persons, five in 1 person. In comparison
to 2009 there was a decrease in both the absolute
number of workers with occupational disease
(57 less cases, i.e. a decrease by 5.1 %) and the
overall count of occupational diseases reported
(21 less, i.e. a decrease by 1.6 %). Nevertheless,
it still holds true that most probably also in 2010
the numbers of occupational diseases reported
were underestimated. The incidence in occupa-
tional diseases in 2010 was 30.0 cases per 100,000
employees (in the civil sector, with medical insurance
as stipulated under Act no. 187/2006 Dig., as last
amended). The dynamics of the number of occu-
pational disease are presented in Tab. 8.3.1 and
in Fig. 8.3.

In 2010, most of the occupational diseases were
diagnosed in the Moravian-Silesian Region (total 313,
i.e. 25.3 % of all cases reported). Physical factors
were the most frequent cause of occupational
disease in that region — 215, i.e. 32.7 % of all
cases reported within the Chapter Il of the list
of occupational diseases. In comparison to 2009
there was an increase in reported occupational
diseases in 6 administrative regions, the greatest
increase being in the South Bohemian and Mora-
vian-Silesian regions (by 30 and 24 cases, respec-
tively). On the contrary, the greatest decrease was
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Tab. 8.3.1 Hlasené nemoci z povolani a ohroZeni nemoci z povolani v letech 2000-2010
Tab. 8.3.1 Reported cases of occupational diseases and threat of occupational diseases in 2000-2010

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Pocet pacientli / Number of patients |1 713 | 1661|1567 |1506|1316|1317|1122|1062|1115|1 107 |1 050

Profesionalni onemocnéni celkem: | 1 7511677 1600|1558|1388|1400|1216|1291|1403|1313|1292
Professional diseases total:

Z toho: / From that:

nemoci z povolani 169116271531 |1486|1329|13401150|1228|1327|1245|1 236
occupational diseases
ohrozeni nemoci z povolani 60 50 69 72 59 60 66 63 76 68 56

threat of occupational disease

Profesionalni onemocnéni — muzi | 1104|1034 977| 972| 826| 817| 708| 753| 767| 739| 735
Professional diseases — males

Profesionalni onemocnéni — zeny 647| 643| 623| 586| 562| 583| 508| 538| 636| 574| 557
Professional diseases — females

Incidence na 100 000 nemocensky | 38.7| 37.4| 35.8| 35.1| 31.6| 31.5| 27.5| 28.6| 30.7| 30.9| 30.0
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, 2010
Tab. 8.3.2 Distribution of occupational diseases by region and Chapter of the List of occupational
diseases, 2010
Kraj Kapitola / Chapter Celkem | Incidence!
Region 1. 1. M. IV. V. VI. Total | Incidence’

Praha / Prague - 2 2 4 18 - 26 2.61
Strfedocesky / Central Bohemia 7 51 67 4 1 - 130 31.58
Jihocesky / South Bohemia - 106 10 17 21 - 154 63.91
Plzensky / Pilsen - 58 28 7 8 - 101 46.35
Karlovarsky / Karlovy Vary - 4 4 2 - - 10 10.65
Ustecky / Usti nad Labem - 16 1 18 26 - 61 22.77
Liberecky / Liberec - 22 3 5 1 - 31 21.14
Kralovéhradecky / Hradec Kralové 1 29 10 14 7 - 61 29.73
Pardubicky / Pardubice 4 42 8 17 8 - 79 41.02
Vysoc€ina / Vysocina - 6 5 5 6 - 22 12.56
Jihomoravsky / South Moravia - 11 15 7 38 - 71 14.51
Olomoucky / Olomouc - 83 21 18 9 - 131 63.45
Zlinsky / Zlin - 5 6 7 7 - 25 11.46
Moravskoslezsky / Moravian-Silesian 1 215 65 13 19 - 313 69.87
NerozliSeno (prace v terénu) / Not classified - 7 - 1 - - 8 X

Zahraniéi (prace mimo CR) / Work abroad - - 1 1 11 - 13 X

Celkem / Total 13 657 246 140 180 0 1236 28.67

" 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 zpUsobené 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 zplsobené 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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(0 46, resp. o 19 hlasenych piipadd nemoci z po-
volani) byl zaznamenén v kraji VysocCina a v kraji
Zlinském. Rozdéleni nemoci z povolani podle kraje
vyskytu obsahuje tab. 8.3.2.

V roce 2010 nejcasté€ji onemocnéli pracovnici
v odvétvi ekonomické ¢innosti ,,zdravotni a so-
cidlni péce” (CZ NACE Q86-88, celkem 180 pri-
padd). V sestupném poradi nésledovalo odvétvi
»t€Zba a dobyvani“ (CZ NACE B05-08) se 163
pfipady a odvétvi ,,vyroba motorovych vozidel,
privési a navési* (CZ NACE C25) se 131 hlase-
nymi piipady. V dalSich 47 odvétvich ekonomic-
kych cinnosti byl pocet hlasenych nemoci z po-
volani v rozmezi 1-117 ptipada.

Nejvice nemoci z povolani bylo vyvoldno piso-
benim fyzikélnich faktorti (kapitola II — 657 pii-
padd). V sestupném potadi nasledovaly nemoci
tykajici se dychacich cest, plic, pohrudnice a po-
bfisnice (kapitola III — 246 piipadl), nemoci pre-
nosné a parazitarni (kapitola V — 180 piipadi),
nemoci kozni (kapitola IV — 140 pfipadi), ne-
moci zpisobené chemickymi latkami (kapitola I —
13 ptipadi), viz obr. 8.4. V ramci kapitoly VI
(nemoci zpiisobené ostatnimi faktory a Ciniteli)
nebylo v roce 2010 hlaSeno Zadné onemocnéni.

Nejvice nemoci z povolani vzniklo u pracovnikt
pfi praci zafazené do rizikové kategorie 3 (cel-
kem 546, tj. 44,2 % ptipadl). V rizikové kategorii 4
vzniklo celkem 118 nemoci z povolani, v rizikové
kategorii 2R to bylo 66 pripadl. Pfi praci nerizi-
kové zarazené do kategorie 1 vzniklo 179 onemoc-
néni, v nerizikové kategorii 2 to bylo 274 one-
mocnéni. Pfi nerizikovych pracich v kategoriich 1
a 2 vznikaly zejména nemoci infek¢ni a parazi-
tarni (celkem 72, respektive 70 piipadid), nemoci
kozni (54, respektive 62 ptipadll) a alergické ne-
moci plic a hornich cest dychacich (14, respektive
26 pripadi), u nichZ dopfedu nelze moZnost one-
mocnéni predvidat, protoZe se zde uplatiiuje také
individualni vnimavost jednotlivych osob.

reported in Vysocina and Zlin regions (by 46 and
19 cases, respectively). The distribution of the occu-
pational diseases by region is shown in Tab. 8.3.2.

In 2010 the majority of occupational diseases
occurred in the “Health and Social Care” branch
of economic activity (CZ NACE Q86-88, a total of
180 cases). The next most frequent were “Mining”
and “Extracting” (CZ NACE B05-B08) with 163
cases* and “Manufacture of motor vehicles, trailers
and semi-trailers” (CZ NACE C25) with 131 re-
ported cases. In 47 other branches of economic
activity the numbers of reported occupational
diseases ranged from 1 to 117 cases.

The majority of occupational diseases were caused
by physical factors (Chapter Il — 657 cases). In
descending order there followed diseases affecting
the respiratory tract, lungs, pleura and peritoneum
(Chapter Il — 246 cases), infectious and parasitic
diseases (Chapter V — 180 cases), dermal affec-
tions (Chapter IV — 140 cases), diseases caused
by chemical substances (Chapter I — 13 cases),
see Fig. 8.4. Within the Chapter VI no case of
disease was reported in 2010.

The majority of occupational diseases aroused
in workers within the work classified in the risk
category 3 (total 546, i.e. 44.2 % of cases). In the
risk category 4 there aroused a total of 118 cases
of occupational disease, in risk category 2R it
was 66 cases. The non-risk category 1 produced
179 cases, whilst in non-risk category 2 a total
of 274 cases were recorded. In the non-risk cate-
gories 1 and 2 the diseases were mostly infectious
and parasitic (72 and 70 cases, respectively), dermal
(54 and 62 cases, respectively) and allergic affec-
tions of the lungs and upper respiratory tract
(14 and 26 cases, respectively), which are however
unpredictable as there is also in play the individual
sensitivity of the subjects.
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7 N
Obr. 8.1 Zaméstnanci zarazeni v kategoriich rizikové prace v krajich,
stav k 18. 5. 2011
Fig. 8.1 Employees registered in the risk work categories in regions,
on May 18, 2011
Kraj / Region:
Moravskoslezsky
Stfedocesky
' . Zeny — kategorie 2R
Ustecky l:l Females — category 2R
HI. m. Praha - Zeny — kategorie 3
Jihomoravsky Females — category 3
Y - Zeny — kategorie 4
Olomoucky Females — category 4
fnaky Muzi — kategorie 2R
ZIITSK¥ - Males — category 2R
Plzensky I Muzi - kategorie 3
S . Males — category 3
JihoZesky I Muzi - kategorie 4
Vysocina Males — category 4
Kralovéhradecky ‘ ‘ ‘
Pardubicky
Liberecky Celkem v kategoriich rizikové prace 126 008 Zen a 319 697 muzu.
The total of 126,008 women and 319,697 men in the risk work categories.
Karlovarsky ‘ ‘ ‘ ‘ ‘ ‘
0 10 20 30 40 50 60 70 80 90
Pocet [v tisicich]
Number [in thousands]
Zdroj: Informacni systém kategorizace praci
Source: Information system of work categorization
Obr. 8.2 Evidované expozice v kategoriich rizikové prace podle faktoru,
stav k 18. 5. 2011
Fig. 8.2 Registered exposures in the risk work categories by factor,
on May 18, 2011
Hluk
Noise
Fyzicka zatéz
hysical load
Prach
Dust
Vibrace
Vibrations
Psychicka zatéz
Y Mental load -
Biologickeé &initele
Biolggical agents :-
Chemickeé latk
Chemical}s/ :-
Pracovni poloha
Working posture
Neionizujici zafeni a elmag. pole T L .
Non-ionizing rgdiation and elmag. ?ield D Potencialné rizikova prace (kategorie 2R)
Zatsz teplem Potentially hazardous work (category 2R)
Heat load | Rizikova prace (kategorie 3)
Zra\lj%\zzlz?gcaaczj Hazardous work (category 3)
ngrané prace - Vysoce rizikova prace (kategorie 4)
elected jobs Highly hazardous work (category 4)
Zatéz chladem
Cold load
lonizujici zareni
lonizing radiation
0 50 100 150 200 250 300
Pocet [v tisicich]
Number [in thousands]
Zdroj: Informacni systém kategorizace praci
Source: Information system of work categorization
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Obr. 8.3 Vyvoj poétu nové hlasenych profesionalnich onemocnéni v CR, 2000-2010
Fig. 8.3 Time trends in occupational diseases incidence in the Czech Republic,
2000-2010
Pocet pFipadl
Number of cases
1200 ‘ ‘
< Muzi
\\ "= Males
1000 Zeny
Females
800 \
000 T \ //\
400
200
0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
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, 2010
Fig. 8.4 Distribution of occupational diseases by the list of occupational diseases, 2010
1.1 %
Nemoci z povolani zplsobené chemickymi latkami
Occupational diseases caused
14.6 % by chemicals
Nemoci z povolani pfenosné a parazitarni .
Infectious and parasitic . 932% .
occupational diseases Nemoci z povolani zpusobené
fyzikalnimi faktory
Occupational diseases caused
11.3 % by physical factors
Nemoci z povolani kozni
Occupational diseases
of the skin
19.9 %
Nemoci z povolani tykajici se
dychacich cest, plic, pohrudnice a pobfisnice
Occupational diseases of the respiratory tract,
lungs, pleura and peritoneum
Zdroj: Narodni registr nemoci z povolani
Source: National Register of Occupational Diseases
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9. ZAVERY

Vysledky Systému monitorovani zdravotniho stavu
obyvatel CR ve vztahu k Zivotnimu prostiedi za
rok 2010 dokumentuji miru znecisténi sledova-
nych sloZek Zivotniho prostfedi, které predstavuji
primé cesty expozice Skodlivindm, a vyplyvajici
rizika pro zdravi. Jsou diileZitym materidlem pro
organy statni spravy pii fizeni a kontrole zdravot-
nich rizik i informaci pro odbornou a Sirsi verej-
nost. Predstavuji také zdroj informaci o Zivotnim
prostiedi a zdravi pro ostatni evropské zemé.

Vyznamnou zdravotni zatéZz predstavuje znecis-
téni ovzdusi ve méstech. Vysledky méfeni potvr-
zuji vyznam dopravy jako hlavni pfiiny zvysSené
a7z nadlimitni z4téZe suspendovanymi casticemi
frakce PMjo, jemnymi Casticemi frakce PMj 5
a oxidem dusic¢itym. V roce 2010 bylo alespoii
jedno z kritérii prekroceni ro¢niho imisniho limitu
pro castice frakce PMjy naplnéno na 38 % do
hodnoceni zahrnutych méficich stanic; hodnota
20 pg/mS, doporucovand Svétovou zdravotnic-
kou organizaci, byla pfekrocena na 96 % stanic.
Stale vyznamna je mira zneciSténi v okoli pri-
myslovych zdroji; nejvyssi koncentrace suspen-
dovanych castic frakce PM;y, PM; 5, benzenu
a polycyklickych aromatickych uhlovodikil jsou
zjiStovany v ostravsko-karvinské oblasti.

Nejzavaznéjsimi Skodlivinami z hlediska vlivu na
zdravi obyvatel jsou aerosolové Castice a poly-
cyklické aromatické uhlovodiky. Na zaklad¢ stied-
nich hodnot koncentraci Castic frakce PM;g v mést-
ském prostiedi v roce 2010 1ze odhadnout, Ze zne-
¢isténi ovzdusi touto Skodlivinou zvysilo celkovou
umrtnost pramérné o témer 3 %. V dusledku zne-
¢isténi ovzdusi Casticemi frakce PM;( bylo podle
odhadu pfijato do nemocnic piiblizné 900 pacientt
s akutnimi srde¢nimi a 1 400 pacientil s akutnimi
respira¢nimi obtizemi. Skodliviny sledované ve
vnéj$im ovzdusi, které maji karcinogenni ucinky,
mohly prispét ke vzniku nddorovych onemocnéni
o jeden ptipad na 10 miliént az 10 tisic celo-
Zivotné exponovanych obyvatel.

Potraviny jsou majoritnim zdrojem vétSiny cizo-
rodych latek do organismu. Podle dlouhodobého
sledovani celého spotfebniho koSe potravin ne-
prekracuje chronickd expozice chemickym latkdm
z konzumace potravin expozicni limity pro pri-

9. CONCLUSIONS

The results of the national Environmental Health
Monitoring System in the Czech Republic for
the year 2010 document the levels of environ-
mental pollution (direct exposure pathways) and
public health risks. The results provide important
background information to the national and re-
gional 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.

Particularly serious health burden is caused by
air pollution in cities. Measurement outputs con-
firm the continuing significance of road traffic as
source of elevated or over-limit burden by PM g,
PM> 5 and nitrogen dioxide. In 2010 the annual
limit PM ¢ for at least one of the criteria was
exceeded at 38 % of participated measurement
stations; the level 20 yg/m3 recommended by
WHO was exceeded at 96 % of stations. Levels of
pollution in the surroundings of industrial sources
remain significant; the highest concentrations of
PM ;o and PM> s, benzene and polycyclic aromatic
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 ¢y in urban environment in
2010 it is estimated that the effects of this pollutant
in outdoor air may cause the increase of overall
mortality by almost 3 % on average. Similarly,
it can be estimated that pollution by PM o was
responsible for nationwide hospital admissions
of about 900 patients with acute cardiac and
1,400 patients with acute respiratory complaints.
Monitored airborne substances with potentially
carcinogenic properties may have contributed to
the malignant neoplasm incidence in the range of
one case per 10,000,000 population to one case
per 10,000 population with lifelong exposure.

Food is major exposure pathway of most chemicals.
Chronic exposure to chemical substances from the
consumption of food for an average person has
not exceeded the exposure limits and is therefore
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mérnou osobu a lze ji hodnotit jako pomérné
pfiznivou (z hlediska nekarcinogennich ucinkit).
Vysledky monitorovani potvrzuji moznost vyskytu
nebezpecnych mykotoxini (aflatoxiny, ochratoxiny)
v nékterych druzich potravin. Také ukazuji, v jaké
mife se v trzni siti v CR vyskytuji potraviny vy-
robené z geneticky modifikovanych organism;
v roce 2010 byly GMO zjistény v 8 % vzorkl
relevantnich komodit potravin.

Kvalita pitné vody z vefejnych vodovoda se v pra-
béhu let monitorovani vyrazn€ji neméni a zistava
na dobré trovni. Celkem 84 % obyvatel (8,2 mi-
liénu) napojenych na vefejny vodovod bylo z4so-
bovano pitnou vodou, v nizZ nebylo ani u jednoho
ze zdravotné zavaznych ukazatelli nalezeno pre-
kroceni limitni hodnoty. To je o vice nezZ 10 %
obyvatel vice nez v predchozim roce. Pocet vodo-
vodl s vyjimkou schvédlenou orgdnem ochrany
vetfejného zdravi, povolujici docasné vyssi hod-
noty ukazateld kvality, byl v roce 2010 podobny
jako v predchozich letech — kolem 300. Nejproble-
matictéjSimi kontaminanty pitné vody jsou dusic-
nany a chloroform. Konzumaci 1 litru pitné vody
z vodovodu je pfijimdno primérné asi 6 % cel-
kového denniho pfijatelného prijmu dusi¢nanti
a asi 1 % tolerovatelného pifijmu chloroformu.
Piti pitné vody mohlo teoreticky pfispét k roc-
nimu zvySeni pravdépodobnosti vzniku nadoro-
vych onemocnéni v CR priblizné dvéma piidat-
nymi piipady.

Pti praci jsou lidé Casto vystaveni faktoriim, které
se v bézném Zivoté vyskytuji v daleko mensi mire
nebo se nevyskytuji viibec. Formou hodnoceni
zdravotnich rizik z prace je kategorizace praci
podle faktorti. V kategoriich rizikové prace bylo
do kvétna 2011 evidovdno v CR témé&f pil mi-
liénu osob, do kategorie vysoce rizikové prace
bylo zarazeno 15 tisic osob. Pfi rizikové praci je
nejCastéjSim negativnim faktorem nadmérny hluk.
V roce 2010 pokracoval pokles nejen poctu pii-
padt hlaSenych profesionalnich onemocnéni, ale
také pokles poctu postizenych osob s diagnosti-
kovanym onemocnénim. Pocty hlasenych profe-
sionalnich onemocnéni jsou nicméné stale pravdé-
podobné podhodnoceny.

Biologicky monitoring predstavuje spojnici riz-
nych expozi¢nich cest a odrazi vliv zneciSténého
Zivotniho i pracovniho prostfedi na organismus

considered a positive (from the point of view of
non-carcinogenic effects). The monitoring outputs
confirm the permanent possibility of presence of
hazardous mycotoxins (aflatoxins, ochratoxins) in
some food kinds. They also show to what extent
occur foods made of GMO on the Czech market;
in 2010, GMO were found in 8 % of the relevant
food commodity samples.

Quality of drinking water from the public supply
networks during the monitoring period has remained
satisfactory without significant change. Overall,
84 % (8.2 million) of the population were supplied
with drinking water in which none of the health
relevant indicators exceeded the standards. The
number of public supply networks with an exemp-
tion granted temporarily by the public health pro-
tection authority was similar to that in previous
years — about 300. The most significant contami-
nants in drinking water are nitrates and chloro-
form. By consuming of [ liter of drinking water
from the public supply network only about 6 %
of the acceptable daily intake of nitrates and
about 1 % of tolerable intake of chloroform has
been supplied. The consumption of drinking water
could theoretically contribute to an increased risk
of cancer by two cases in the Czech Republic.

In the occupational environment people have often
been exposed to factors that occur to a lesser extent
or neither in a common life. Work categorization
by factors represents a way of work and work-
place hazard assessment. Until May 2011, 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. The decrease in
number of reported cases of occupational disease
as well as in number of affected subjects with
diagnosed disease continued in 2010. The amount
of occupational diseases continues with high pro-
bability to be underestimated.

Human biomonitoring represents a crossing of
various exposure pathways; it reflects the effects
of polluted environment including occupational
environment. Reference values characterize the
exposure of the population or a population group
over a certain period of time or under certain con-
ditions of exposure. The reference values calcu-
lated for the Czech population show the decrease
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¢lovéka. Referencni hodnoty obsahu ukazatelt
expozice ¢i Ucinku v biologickém materidlu cha-
rakterizuji expozici populace nebo populacni sku-
piny za urcité casové obdobi nebo v urcitych
expozi¢nich podminkéch. Referen¢ni hodnoty pro
¢eskou populaci ukazuji na pokles obsahu kadmia
i olova v krvi a mirny sestup obsahu rtuti. Po-
kracuje pokles obsahu persistentnich organickych
latek, sledovanych v souladu se Stockholmskou
konvenci, v matefském mléce a to vyraznéji v pii-
padé DDT a hexachlorbenzenu, méné vyrazné
u polychlorovanych bifenyla.

Pro latky s mutagennimi a karcinogennimi tcinky
nelze vzhledem k bezprahovosti jejich piisobeni
stanovit bezpec¢nou koncentraci, resp. expozicni
limit, pouze spolecensky pfijatelnou hranici miry
zdravotniho rizika. U fady chemickych latek také
nejsou zatim podrobné znadmy 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
(rozumné) mozné.

Aby bylo mozno uplatiiovat strategii sniZovani
zdravotni zitéZe ze znecliSténého Zivotniho pro-
stfedi tam, kde je to nejvice potieba, je tieba syste-
maticky sledovat trovenn kontaminace Zivotniho
prostfedi a nasledné zdravotni dopady, doplnéné
o odhad zdravotnich rizik. Monitorovani Zivotniho
prostiedi a zdravi tak mze napomoci zajiSténi
podminek trvale udrZitelného Zivota.

of cadmium and lead levels in blood and slight
decline of blood mercury content. Levels of
persistent organic compounds in human milk
which ave been monitored in agreement with
the Stockholm convention continued to decrease,
more apparently in case of DDTs and hexachloro-
benzene than in case of polychlorinated 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,
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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