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Uvod
Introduction

1. UvOoD

Systém monitorovani zdravotniho stavu obyvatel-
stva Ceské republiky ve vztahu k Zivotnimu pro-
stfedi (dale Systém monitorovani) predstavuje
uceleny systém sbéru udajii o stavu sloZek Zivot-
niho prostiedi, které predstavuji pfimé cesty expo-
zice Cloveka Skodlivindm, a hodnoceni jejich vlivu
na zdravotni stav ¢eské populace. Cilem je vytvorit
kvalitni informace pro rozhodovani statni spravy
a samospravy v oblasti politiky vefejného zdravi a
také v ramci fizeni a kontroly zdravotnich rizik.
Systém monitorovani je realizovan od roku 1994,
rok 2011 tedy predstavuje osmndcty rok pravi-
delnych aktivit, coZ umoziuje hodnoceni trenda
ve vyvoji sledovanych ukazateli kvality Zivotniho
prostiedi i zdravotniho stavu obyvatel.

Systém monitorovani byl v roce 2011 realizovan
v sedmi subsystémech:

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

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

* zdravotni dusledky a ruSivé ucinky hluku (sub-
systém I1I),

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

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

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

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

Systém monitorovani v predchozich letech pro-
bihal v souboru vybranych sidlech, kterymi byla
krajska a byvala okresni mésta. V poslednich le-
tech jsou aktivity v nékterych subsystémech roz-
Sifovany na dalsi sidla. V pfipad€ subsystému I,
kde byly do zpracovani dat o kvalité venkovniho
ovzdusi zahrnuty ddaje z fady dalSich méstskych
stanic a nékolika venkovskych pozadovych stanic
provozovanych Ceskym hydrometeorologickym
ustavem, je zdmérem presnéj$i hodnoceni imisni
situace v sidelnich oblastech rozdélenych do ka-
tegorii podle jejich charakteru a zdrojd znecisto-
vani. V pripadé subsystému IV jde o ziskéni lepsi

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. The aim of the Monitoring System
is to provide high quality background data for
decision making in the fields of public health
protection, health risk management and control.
The system has been run routinely since 1994, so
the year 2011 is the eighteenth year of the standard
monitoring activities allowing evaluation of the
environmental and health indicators development.

In 2011, the Monitoring System involved seven
subsystems as follows:

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

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

e Community noise and health (Subsystem II1);

e 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).

In previous years the Monitoring System was
conducted in the core set of the municipalities
among which were regional and former district
towns. Recently the activities in several subsystems
have been enlarged. In subsystem I the data from
a number of additional urban as well as some rural
background measuring stations were involved
which are supervised by the Czech Hydrometeoro-
logical Institute. The intention is to more precise
evaluate pollution in urban areas divided into
categories according to their character and pollu-
tion sources. In case of subsystem IV the point is
that better nationwide representativeness of the
results is obtained when food sampling is made so
that permuting municipalities are proportionally
represented by the population number and the
food shops are proportionally size-represented by
the real consumer preferences. In two subsystems
(Il and VII) monitoring continued nationwide.

SZU Praha, Ustiedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System
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reprezentativnosti vysledkil pro celou republiku,
kdy jsou odbéry vzorkid potravin z trzni sité pro-
vadény tak, aby sidla byla obméiniovana a propor-
ciondlné zastoupena podle poctu obyvatel a aby
bylo dodrZeno pomérné zastoupeni velikosti pro-
dejen podle skutecnych preferenci spotiebiteld.
Ve dvou subsystémech (II a VII) pokracovalo mo-
nitorovani na celostatni trovni. Ostatni subsystémy
probihaly ve stejnych oblastech jako dosud; ty jsou
uvedeny v prislusnych kapitolach. Nicméné vzhle-
dem k podstatnému sniZeni pridélenych finan¢nich
prostiedkd ziistava fada aktivit v rdmci subsystému
1 pres intenzivni snahy o dal$i zdroje financovani
redukovéna.

Systém monitorovani je realizovdan na zakladé
Usneseni vlady Ceské republiky &. 369/1991 Sb.,
je obsazen v zdkoné o ochrané vetejného zdravi
¢. 258/2000 Sb. v platném znéni, a je jednou
z priorit Ak¢niho planu zdravi a Zivotniho pro-
stiedi Ceské republiky, ktery byl schvalen Usne-
senim vlady ¢. 810/1998 Sb. Vysledky slouzi téz
jako srovnavaci tdaje o urovni zneliSténi ,,béz-
ného pozadi*, primérného privodu kontaminantt
z ovzdusi, pitné vody ¢i potravin pfi feSeni lokal-
nich problémd, pri posuzovani zdravotnich dopadd
planovanych aktivit nebo pfi vytvafeni zdravot-
nich plant mést. K tomu mohou prispét také refe-
ren¢ni hodnoty obsahu chemickych latek v télnich
tekutindch Ceské populace anebo udaje o preva-
lenci ¢i incidenci s prostiedim souvisejicich one-
mocnéni v bézné populaci, jako jsou alergie nebo
onemocnéni dychacich cest. Ukolem systému mo-
nitorovani je také vytvaret Casové tfady indikatord,
které dokumentuji dspésnost ¢i nedostatky v pl-
néni programil ochrany vetejného zdravi. Poskytne
také informace o napliiovani Strategického ramce
udrZitelného rozvoje Ceské republiky, piijatého
vladnim usnesenim v roce 2010, jehoZ jednim
z cill je sniZovat zdravotni rizika souvisejici s ne-
gativnimi faktory Zivotniho prostfedi a s bezpec-
nosti potravin.

Po vstupu CR do Evropské unie se Systém mo-
nitorovani zapojil do celoevropskych informac-
nich siti a databazi, a jeho Cinnosti se staly sou-
¢asti plnéni mezinarodnich imluv nebo pozadavka
Evropské komise. Nékteré projekty slouzi jako
vzorové pro ostatni zemé, napriklad projekt die-
tarniho piivodu cizorodych latek a nutrient, ktery
je v soucasné dob& pod vedenim CR implemen-

Other subsystems were realized in the same localities
as yet; these are named in the relevant chapters.
Nevertheless, due to a substantial decrease of allotted
financial resources number of monitoring activities
remains reduced despite intensive efforts for other
funding sources.

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

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

Quality assurance and control (QA/QC) in the
analytical laboratories participating in the Moni-
toring System have been included in the activities

6
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tovan v nékterych zapadoevropskych zemich.
I dalsi projekty monitoringu se aktivné zapojuji
do snah o uc¢elnou harmonizaci monitorovacich
¢innosti v Evropé.

Zabezpeceni a fizeni jakosti (QA/QC) prace analy-
tickych laboratofi, které jsou ucastniky Systému
monitorovani, je soucasti programl prace samot-
nych laboratofi za podpory organizaci, kterym
prislusi. Jedna se o laboratoie zdravotnich tdstavil,
jinych instituci ¢i laboratofe soukromé. Hlav-
nimi ¢astmi systému zabezpeceni jakosti analyz
u laboratofi v Systému monitorovani zlstavaji
prvky procesu akreditace. VétSina spolupracu-
jicich laboratofi ma akreditované metody podle
CSN EN ISO/ICE 17025.

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

of the laboratories under assistance of the relevant
institutions — the regional public health institutes,
other organizations and private labs. The QA system
for analyses in the Monitoring System laboratories
is based on the accreditation procedure steps.
Most collaborating Public Health Service labo-
ratories use accredited methods according to
CSN EN ISO/ICE 17025.

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

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

Subsystém I zahrnuje sledovani vybranych ukaza-
teltl zdravotniho stavu obyvatelstva a kvality ven-
kovniho a vnitiniho ovzdusi. Informace o zdravot-
nim stavu obyvatelstva pochazeji od praktickych
1ékara pro dospélé a praktickych 1ékaiti pro déti
a dorost v ambulantnich zdravotnickych zafizenich.
Od roku 2010 je tato Cast subsystému omezena
pouze na 3 mésta, ve kterych bylo v roce 2011
zapojeno do sbéru dat o akutnich respiracnich one-
mocnénich 15 détskych a 6 praktickych 1€kari,
ktefi méli ve své péci celkem 25 077 pacientl.
Data jsou zpracovavéana po jednotlivych mésicich,
pricemz zapocitavany jsou pouze udaje od lékari,
ktefi v daném mésici ordinovali nejméné 10 dni.

Vysledky méfeni koncentraci zneciStujicich latek
ve venkovnim ovzdusi jsou ziskdvany ze sit€ méfi-
cich stanic, které provozuji zdravotni tstavy v mo-
nitorovanych méstech a z vybranych méficich sta-
nic spravovanych Ceskym hydrometeorologickym
tstavem (CHMU), jejichZ umisténi vyhovuje po-
Zadavkiim Systému monitorovéani. V roce 2011 byla
zpracovana data za 56 sidel (a 8 prazskych ¢ésti)
z celkem 122 méficich stanic. Do vyhodnoceni byly
pro srovnani zahrnuty i udaje o Urovni venkov-
ského pozadi ziskané v rdmci prisluSnych méficich
programu na dvou stanicich EMEP provozovanych
CHMU (Co-operative programme for the monitoring
and evaluation of the long range transmission of air
pollutants in Europe) v KoSeticich a na Bilém KiiZi,
dale tfi pozadové stanice regionalniho vyznamu
(Jesenik, Svratouch a Rudolice v Horach) a dopravné
extrémné zatizené stanice (,,hot spot™) v Praze,
Brné, Usti nad Labem a v Ostravé.

2.1 Incidence oSetienych akutnich
respiracnich onemocnéni

Akutni respiracni onemocnéni (ARO) se podileji
vyznamnou mérou na celkové nemocnosti popu-
lace a jsou i nejcastéjSi 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 1 comprises monitoring of selected popu-
lation health markers as well as indoor and out-
door air quality. Population health data are sourced
from general practitioners for adults and children
in out-patient health-care facilities. Since 2010,
this part of the subsystem has focused on 3 cities
in which, since 2011, 15 paediatric and 6 general
practitioners, covering a total of 25,077 patients,
have been involved in collecting data on acute
respiratory diseases. Data are categorised by
months and only data from GPs who worked
at least 10 days in a given month were included.

Concentrations of airborne pollutants are recorded
by a network of measuring stations operated by
health institutes in the monitored cities and by
suitably situated measuring stations supervised
by the Czech Hydrometeorological Institute (CHMI).
In 2011, data from a total of 56 locations and
8 Prague districts involving 122 measuring sta-
tions was collated. For comparison, the evaluation
included data on rural background levels acquired
from measurement programmes at two EMEP sta-
tions operated by CHMI (Co-operative programme
for the monitoring and evaluation of the long range
transmission of air pollutants in Europe) in Kose-
tice and Bily K7iZ, as well as traffic ‘hot-spots’ in
Prague, Brno, Usti nad Labem and Ostrava, and
three background stations with regional significance
in Jesenik, Svratouch and Rudolice v Hordch.

2.1 Incidence of treated acute respiratory
diseases

Acute respiratory diseases (ARD) significantly
participate 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 population epidemiological status
and individual factors, whilst air-pollution levels
and climactic conditions have joint influence.
Treated cases involve patients’ decision-making
and physicians’ subjective assessment and this
should be borne in mind when evaluating out-
come incidence.

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

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 respiraénim onemocnénim
u praktického 1ékate pro déti, resp. pro dospélé.
Data jsou ukldddna do systémové databiaze mo-
nitorovani oSetfenych ARO. Jedna se o uceleny
systém kontinudlniho sbéru, zpracovani a hodno-
ceni informaci o vyskytu respira¢nich onemoc-
néni, pficemz redundantni ¢i chybné zdznamy jsou
v ramci Udrzby centralni databaze pribézné vali-
dovéany a opravovéany. Zakladni troven zpracovani
predstavuji absolutni pocty novych onemocnéni
pro vybrané skupiny diagnéz u sledované popu-
lace a incidence téchto onemocnéni v jednotlivych
vékovych skupinach, tedy pocet novych onemoc-
néni na 1 000 osob sledované populacni skupiny.
Priimérné hodnoty za jednotlivé kalendaini roky
jsou vypocteny z mési¢nich hodnot incidenci.

Meésicni incidence ARO kolisaly v roce 2011 od
jednotek po stovky pripadt na 1 000 osob dané
veékové skupiny v zavislosti na roénim obdobi
a aktudlni epidemiologické situaci obdobné jako
v predchozich letech. Pocty novych piipadl oSetie-
nych ARO se v poslednich letech vyznamnég nelisi,
s vyjimkou poklesu v roce 2008, a jsou relativné
nizké ve srovnani s celym sledovanym obdobim
1995-2011. Vyvoj primérné mésicni incidence
osetfenych ARO ve vékové skupiné 1-5 let, kde
je nemocnost tradi¢né nejvyss$i, je zobrazen na
obr. 2.1a. Incidence onemocnéni dolnich cest dycha-
cich (DDC) dosahovala ve sledovanych méstech
hodnot 23-32 pfipadi/1 000 déti této vékové sku-
piny, coZ je 14-19 % vsech ARO bez chiipky téchto
déti. Mezi onemocnéni DDC jsou zahrnuty jak akutni
zanéty pradusek (incidence 22-30 ptipadd/1 000),
tak zanéty plic (incidence 1 ptipad/1 000).

V ramci celé populace méla na celkové akutni
respiracni nemocnosti v roce 2011 nejvétsi podil
skupina diagn6z onemocnéni hornich cest dycha-
cich s roénim primérnym zastoupenim 73,4 %
(ze vSech sidel i vékovych kategorii). Druhou
pocetné nejvice zastoupenou skupinou diagn6z
byla chfipka (13,2 %), tfeti byly akutni zanéty
priadusek (11,3 %). Nasledovala skupina diagn6z
zanéty stfedniho ucha, vedlejSich nosnich dutin a
bradavkového vybézku (1,2 %), zanéty plic (0,7 %)
a astma (0,2 %). RozloZeni diagnéz v ramci oSe-
trené akutni respira¢ni nemocnosti celé sledované
populace (viz obr. 2.1b) pfiblizné odpovida po-

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

As in previous years, monthly ARD incidence
in 2011 fluctuated in terms of hundreds of cases
per 1,000 persons in a given age-group, dependent
on season and epidemiological situation. Numbers
of newly treated ARD cases have not changed
significantly apart from a decline in 2008 and
are relatively low in terms of the whole 1995-2011
monitoring period. Fig. 2.1a presents the develop-
ment of mean monthly incidence of treated ARD
in the 1-5 years age-group in which morbidity is
traditionally the highest. The incidence of lower
respiratory tract (LRT) disease in the pertinent
months reached 23-32 cases per 1,000 children
in this age-group, which yields 1419 % of all ARD
cases without influenza. LRT cases include acute
bronchitis (22-30 cases/1,000) and pneumonia
(1 case/1,000).

For the whole population in 2011, upper respira-
tory tract diseases constituted the greatest part of
all respiratory morbidity with an annual mean
of 73.4 % from all locations and age-groups.
Influenza was the second most frequent diagnostic
group (13.2 %), the third being acute bronchitis
(11.3 %). These diagnoses were followed by otitis
media, sinusitis and mastoiditis (1.2 %), pneumonia
(0.7 %) and asthma (0.2 %). The distribution of
diagnoses associated with treated acute respiratory
morbidity in the monitored population (Fig 2.1b)
is approximate to the ratio of diagnoses in various
age-groups. Young children have a slightly elevated
number of bronchitis cases (16.8 % in the < I year
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dilim diagn6z u jednotlivych veékovych skupin.
U malych déti je vSak mirné vySsi zastoupeni
akutnich zanéta pridusek (16,8 % u déti do 1 roku,
resp. 14,1 % u déti ve véku 1-5 let), naopak pro
oSetfenou nemocnost Skolnich déti je charakteris-
ticky vyssi podil chiipek (16,5 % ve vékové skupiné
614 let, resp. 18,4 % ve vékové skupiné 15-18 let).

2.2 Znecisténi ovzdusi mést

Ve velkych méstech a v méstskych aglomeracich
jsou dlouhodobé hlavnimi zdroji znecisténi ovzdusi
doprava a procesy s ni spojené (primarni spalo-
vaci emise, resuspenze, otéry, koroze atd.) a emise
z malych zdrojd. Jedn4 se o majoritni zdroje oxida
dusiku, aerosolovych castic frakci PM g a PM; s,
vcetné ultrajemnych castic (PM; a submikro-
metrické Castice), chromu a niklu, t€kavych orga-
nickych latek — VOC (zaZehové motory), poly-
cyklickych aromatickych uhlovodiki — PAU (vzné-
tové motory, spalovani pevnych a fosilnich paliv)
a ve svém souctu velmi vyznamné emise skleni-
kovych plynii oxidu uhelnatého a oxidu uhlicitého
(cca 10%az 10° g CO,/1 km/vozidlo). Samostatnou
kapitolu predstavuje okoli velkych primyslovych
zdrojt nebo oblasti vyznamné zatiZzené dalkovym
prenosem, kam patii napiiklad ostravsko-karvinska
aglomerace, a problematika sekundarnich Skodli-
vin véetné ozonu vznikajicitho v ovzdusi z emito-
vanych prekursorti (VOC).

Z vétsiny sidel jsou za rok 2011 k dispozici tdaje
o hmotnostnich koncentracich zakladnich méte-
nych latek (oxid dusicity a aerosolové Castice frakce
PMj() a o hmotnostnich koncentracich vybranych
kovii (arzen, chrém, kadmium, mangan, nikl a olovo)
ve frakci PM( aerosolovych castic. Podle osazeni
meéficich stanic zahrnutych do zpracovani jsou tato
data variabilné doplnéna méfenim oxidu sificitého,
oxidu dusnatého, sumy oxidd dusiku, ozénu, oxidu
uhelnatého a méfenim suspendovanych castic frakce
PM,; 5. Zpracovani je rozsifeno o vysledky z ru-
tinniho monitoringu polycyklickych aromatickych
uhlovodikt a o data z vybranych stanic sit¢ AIM
provozované CHMU (83 stanic v roce 2011), ze
kterych byly prevzaty udaje o zékladnich Skodli-
vinach, téZkych kovech, PAU a VOC.

Imisni charakteristiky byly zpracovany ve dvou
urovnich. Prvni ¢ast je zaméfena na hodnoceni ve
vztahu ke stanovenym ro¢nim imisnim limitim
a referen¢nim koncentracim stanovenym SZU.
Pro hodnoceni byly pouZity imisni limity (IL) sta-
novené pfilohou ¢. 1 zdkona o ochrané¢ ovzdusi

age-group, 14.1 % in the 1-5 age-group). In contrast,
schoolchildren have treated influenza morbidity
of 16.5 % in the 6-14 age-group and 18.4 %
in the 15—18 age-group.

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. These are mainly
major nitrogen oxide sources, aerosol PM g PM> s
ultra-fine PM o (and sub-micrometric particles) of
chrome and nickel, volatile organic substances —
VOC (petrol engines), polycyclic aromatic hydro-
carbons — PAHs (diesel engines, fossil fuel com-
bustion) and the sum of important greenhouse
gases carbon monoxide and carbon dioxide
(approx. 1 0*-10° g CO/1 km/vehicle). A separate
issue is presented by the environs of large-scale
industry or areas with significant long-distance
transfer load such as the Ostrava-Karvind agglo-
meration and load from secondary pollutants
including ozone from emitted precursors (VOC).

For 2011, the majority of localities have yielded
data on gravimetric concentrations of the funda-
mental monitored substances (nitrogen dioxide and
PM ¢ aerosol fractions) and gravimetric concentra-
tions of selected heavy metals (arsenic, chromium,
cadmium, manganese, nickel and lead) at PMj
aerosol fractions. 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 has been expanded to
included the results of routine monitoring of PAH
and data from selected AIM stations operated
by CHMI (83 stations in 2011) which provided
data on the primary pollutants, heavy metals, PAH
and VOC.

Concentration characteristics were processed on
two levels. The first level is aimed at evalua-
tion as related to determined annual limits (EL)
as stipulated annex no. I of Govt. Ordinance
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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
Category Description

1 Méstska pozadova bez vyznamnych zdroju (intravilan — parky, sportovisté apod.)
Urban background without major sources (parks, sport grounds etc.)

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

3 Méstskéa obytna bez lokalnich zdroju, CZT a REZZO I, dalkové vytapéni
(komer¢ni, administrativni a obytné objekty — sidlisté, 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 vytapeénim (okoli tranzitnich komunikaci,
doprava nad 10 tis. vozidel/24 hod.)
Urban residential with both local and district heating, traffic over 10 thous. vehicles/24h

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

8 Méstska primyslova s vy$Sim vyznamem vlivu technologii nez dopravy (do 10 tis. vozidel/24 hod.)
Urban industrial with significant effect of industry, traffic up to 10 thous. vehicles/24h

9 Méstska pramyslova s vy$Sim vyznamem vlivu dopravu nez technologii (10-25 tis. vozidel/24 hod.)
Urban industrial with significant effect of traffic (10-25 thous. vehicles/24h)

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

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

11 Venkovska pozadova — lesy, parky (mimo intravilan), pastviny, neobdélavana pdda, vodni plochy, louky apod.
Rural background — forests, parks (out of intravilan), grasslands, uncultivated grounds, water areas,
meadows etc.)

12 Venkovska zemédélska — vliv zemédélského zdroje — obdélavana zemédélska pida
Rural agricultural — impact of agricultural source — cultivated grounds

13 Venkovska primyslova — prevazuijici vliv prdmyslu nad dopravou
Rural industrial — influence of industry outweigh the effect of traffic

14 Venkovska primyslova s dopravni zatézi — pfevazuijici vliv dopravy nad vlivem primyslu
Rural industrial with traffic load — influence of traffic outweighing industry

15 Venkovska obytna s nizkou urovni dopravy (do 2 tis. vozidel/24 hod.)

Rural residential with low-level effect of traffic (up to 2 thous. vehicles/24 h)

16 Venkovska obytna se stfedni urovni dopravy (2—10 tis. vozidel/24 hod.)
Rural residential with medium traffic load (2—10 thous. vehicles/24h)

17 Venkovska obytna s vysokou Urovni dopravy (> 10 tis. vozidel/24 hod.)
Rural residential with high traffic load (> 10 thous. vehicles/24h)

18 Venkovska dopravni zatéz (> 10 tis. vozidel/24 hod.) bez obytné zastavby
Rural non residential with traffic load (> 10 thous. vehicles/24h), no residential buildings

Poznamky: / Notes:

1. U primyslové zény se zde primarné nehodnoti typ pramyslu. A to pfesto, Ze z hlediska znecisténi ovzdusi ma v fadé pfipadl
podstatnéjsi roli typ primyslu nez doprava — pfikladem technologii s riiznym vlivem mohou byt metalurgické procesy,
lehké montazni haly, lakovny, pivovar (bez vlastniho zdroje tepla), vyznam ma také ,vyska kominG*, fugitivni emise atd.
In industrial zones the type of industry is not evaluated. However, in many cases the type of industry plays a more important
role than traffic — metallurgical, assembly shops, painting halls, breweries (without separate heat source); important is also
chimney heights, fugitive emissions etc.

2. U kategorii definovanych uéelem vyuZziti je kladen ddraz vzdy na majoritni zdroje znegisténi ovzdusi (tj. vzdy jeden ze tfi —
doprava, primysl, vytapéni).
In categories defined by function the emphasis is always on the major source of airborne pollution (i.e. one of three options —
traffic, industry or heating).

3. Definice ,Venkovska zéna“ je vymezena pro sidla do 2 tis. obyvatel a extravilany véech sidel.
A rural zone is defined by habitats of up to 2,000 inhabitants.

4. P¥ifazeni do kategorii se bere v ivahu dlouhodoba zatéz lokality.
Long-term load is taken into account for classification in various categories.
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¢. 201/2012 Sb. a referen¢ni koncentrace (RfK)
vydané SZU v kvétnu 2003 — aktudlni zmocnéni
je v § 27 odst. 5 zdkona ¢. 201/2012 Sb. Ve druhé
urovni byly hodnoceny typy méstskych lokalit de-
finované podle vybranych kritérii. Témito kritérii
byla intenzita okolni dopravy a podil jednotli-
vych typl zdroji vytdpéni, pripadné zatéZz vy-
znamnym primyslovym zdrojem. Udaje o kvalité
ovzdusi byly pak vyhodnoceny pro vybrané skod-
liviny (NO,, PM;, As, Cd, Ni, benzen a BaP),
pro jednotlivé typy lokalit. Pro populaci Zijici
v sidlech byl zpracovdn odhad stfedni hodnoty
zatéze jednotlivymi Skodlivinami.

2.2.1 Zakladni mérené latky

Kvalita ovzdusi v monitorovanych sidlech byla
v roce 2011 vyznamné ovlivnéna meteorologic-
kymi podminkami, pro které je v poslednich letech
typicka vyssi Cetnost excest (rychlé zmény pocasi,
dlouhodobéjsi letni obdobi sucha ¢i zimnich in-
verznich situaci). Znecisténi ovzdusi mést a mést-
skych aglomeraci ovliviluje zejména doprava, ktera
je zde dominantnim a v podstaté jiZ plosné pu-
sobicim zdrojem zneciSténi ovzdusi. Dalsi spolu-
plsobici zdroje (teplarny, doméaci vytapéni, pramysl)
maji vice lokalni vyznam. V kombinaci s emisemi
velkych primyslovych zdroji v Moravskoslezském
kraji (MSK) pak vedou ke dlouhodobé zvySenym
hodnotdm — viz ostravsko-karvinskd aglomerace.
To potvrzuji ro¢ni imisni charakteristiky oxidu
dusicitého, suspendovanych ¢astic frakce PM g a
PM; s, které nejenom v hodnocenych méstskych
dopravné exponovanych lokalitich, ale i v pra-
myslem zatiZenych oblastech MSK prekracuji jak
doporucené hodnoty Svétové zdravotnické organi-
zace (WHO), tak i imisni limity. Naproti tomu mé-
fené hodnoty oxidu uhelnatého a oxidu sifi¢itého
na stanicich ve méstech jen vyjimecné piekrocily
urovenl 10 % stanovenych kratkodobych imisnich
limitd, mirné zvysené koncentrace oxidu sifi¢itého
1ze pozorovat na stanicich v Usteckém kraji nebo
v Ostravé, kde byly nirazové u SO, prekroceny
hodnoty 24-hod. imisniho limitu.

Ro¢ni aritmetické priméry oxidu dusicitého na po-
zadovych stanicich EMEP neprekrocily 10 pg/ms,
ve méstech se v zdvislosti na intenzité okolni do-
pravy pohybovaly v rozsahu od 20 pg/m3 v nezati-
Zenych lokalitach, pfes 25 az 30 yg/m3 u dopravné
sttedné zatiZenych stanic az k 50 ug/m3 ro¢niho
priméru v dopravné silné zatizenych lokalitach;

no. 201/2012 Coll. on air purity conservation, and
reference concentrations (RfK) issued by the NIPH
in May 2003 updated in par. 27 article 5, Ordi-
nance no. 20172012 Coll. These criteria reflected
the intensity of surrounding traffic, the ratio of
different types of heating systems and, if applicable,
significant industrial sources. Data on air quality
were processed by groups in individual locality
types for selected pollutants (NO,, PM g, As, Cd,
Ni, benzene and BaP). For the resident popula-
tion a median load value from individual pollu-
tants was assigned.

2.2.1 Primary measured substances

Air quality in the monitored sites in 2011 was
significantly influenced by meteorological con-
ditions which have in recent years been marked
by extremes (rapid weather changes, long-term
dry periods in summer and inversions in winter).
Airborne pollution in cities and urban agglome-
rations is primarily caused by traffic as a major
and effectively non-point source. Other sources
(heating plants, domestic heating and industry)
have a more localised significance. In combination
with emissions from major industrial sources these
lead to long-term elevated values (the Ostravsko-
Karvinskd agglomeration in the Moravian-Silesian
region). This is confirmed by annual emission
characteristics of nitrogen dioxide and PM ) and
PM> 5 suspended fractions which exceed recom-
mended WHO values and emission limits in urban
traffic-burdened localities and industrial areas
in the Moravian-Silesian region. Recorded values
of carbon monoxide and sulphur dioxide in urban
measuring stations only rarely exceeded the 10 %
short-term emission limit. Slightly elevated con-
centrations of sulphur dioxide were detected at
measuring stations in the Usti nad Labem region
or Ostrava where 24-h emission limits for SO,
were intermittently exceeded.

Annual arithmetic means of nitrogen dioxide did
not exceed 10 ,ug/m3 in EMEP background sta-
tions; the mean annual value in cities, according
to the intensity of surrounding traffic, ranged from
20 /Jg/m3 in no-load areas, 25-30 /Jg/m3 in medium
load areas and up to 50 yg/m3 of the annual mean
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dlouhodobé nejvyss$i hodnoty jsou méfeny na
dopravnich ,,hot spot* stanicich (v Praze, Ostrave,
Brné a Usti nad Labem), kde mohou ro¢ni stfedni
hodnoty dosdhnout az témér 70 pg/m3 175 %
stanoveného imisniho limitu 40 pg/m3). V mést-
skych celcich se na vysledném znecisténi oxidem
dusicitym kromé dopravy podili teplarny, vytopny,
domaci topenisté a zejména v ostravsko-karvinské
oblasti i velké primyslové zdroje (REZZO ).
Situace se dlouhodobé neméni.

Expozice zvySenym hodnotim suspendovanych
castic frakce PMyy ma plosny charakter a lze
odhadovat, Ze t€mét 49 % ze 4,3 miliénu obyva-
tel hodnocenych sidel Zije v mistech, kde je na-
plnéno alesponi jedno z kritérii prekroceni imis-
niho limitu; vice nez 35 prekroceni kratkodobého
24-hod. imisniho limitu (50 pg/m3/24 hodin) bylo
v roce 2011 naméfeno na 60 % méficich stanic
z celkového poctu 110 hodnocenych, ro¢ni imisni
limit (40 pg/m3/r0k) byl prekrocen na 20 méfi-
cich stanicich; z toho pouze 4 neleZi v Moravsko-
slezském kraji (MSK). NejvyS$si hodnota ro¢niho
aritmetického priméru byla v roce 2011 zazna-
menand na stanici v Bohuminé (52,7 ug/m3 ). Vy§si
zatéZ aerosolovymi Casticemi frakce PMy v MSK
doklada i rozdil pfiblizné 10 ;,1g/m3 ro¢niho pri-
méru mezi odhady ro¢ni stfedni hodnoty v sidlech
(37,9 ug/m>/rok pro sidla v MSK a 27,6 ug/m>/rok
pro ostatni sidla).

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

e v rozsahu od 24,7 az 27,1 pg/m3 (35,8 az
40,3 pg/m3 v MSK) v dopravou nezatiZenych
lokalitach (kategorie 2 a 3);

e pres 26,2 az 31 ug/m3 (45,3 pg/m3 v MSK) roc-
niho priméru v dopravné extrémné exponova-
nych mistech (kategorie 4 az 6);

« a7 po 31,0 az 37 pg/m’ (42,6 a7z 44,5 pg/m’
v MSK) ro¢niho priméru v primyslem silné
exponovanych lokalitach (kategorie 8 az 10).

Z. tohoto srovnani (viz obr. 2.2) je zfejma zavis-
lost méfenych hodnot jak na intenzité dopravy,
kdy se emise z liniového zdroje/zdrojii pficitaji
k méstskému pozadi, tak na vlivu lokdlnich ma-
Iych zdrojii — topenist. Specifickym pfipadem pak
je ostravsko-karvinska aglomerace, kde je obvykla
kombinace zdroji (doprava a lokalné puisobici
zdroje) doplnéna o vliv vyznamnych primyslo-

in heavily burdened traffic ‘hot-spots’ (in Prague,
Ostrava and Usti nad Labem) where annual median
values may reach nearly 70 ,ug/m3 (175 % of the
40 ,ug/m3 EL). Final nitrogen dioxide pollution
values in urban areas are associated with traffic,
heating plants, domestic heating and industrial
sources (REZZO 1) — particularly in the Ostravsko-
Karvind region. The situation has remained stable
in the long-term.

Exposure to elevated values of PM gy suspended
aerosol fractions has a non-point character and
an estimated 49 % of the 4.3 million inhabitants
of the studied domiciles live in areas where at
least one of the criteria of exceeded emission
limits is confirmed. Over 35 cases of exceedance
constitutes one of the criteria for exceedance of the
emission limit — in 2011 35 cases of exceedance of
the short-term 24-h emission limit (50 yg/m3/24h )
were detected in 60 % of the 110 measuring sta-
tions. The annual emission limit (40 ,ug/m3/year)
was exceeded in 20 stations; of these, only 4 are not
located in the Moravian-Silesian (MSK) region.
The highest value of the annual arithmetic mean
in 2011 was recorded at the Bohumin measuring
station (52.7 ,ug/m3). Elevated load from PM g
aerosol fractions in MSK is highlighted by the
10 ,ug/m3 difference between estimates of annual
median values — 37.9 ,ug/mj/year for MSK and
27.6 ,ug/m3/year for other locations.

In individual types of urban areas the annual
median value ranged:

o from 24.7 to 27.1 ug/m’ (35.8-40.3 ug/m’ in
MSK) in localities with no traffic load (cate-
gory 2 and 3);

e over 26.2 to 31.0 ,ug/m3 (45.3 yg/m3 in MSK) of
the annual mean in extreme traffic exposure areas,
reaching in excess of 37 ,ug/m3 (categories 4-6);

o up 10 31.0-37.0 ug/m’ (42.6-44.5 ug/m’ in MSK)
of the annual mean in localities heavily exposed
to industry (categories 8—10).

This comparison (Fig. 2.2) clearly illustrates the
connexion of the measured values with traffic
intensity where emissions from line sources
are attributed to the urban background and
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vych zdroji a nezanedbatelny vyznam zde ma
pravdépodobné i dalkovy transport. Nasvédcuje
tomu stfedni hodnota 51,1 ug/m3/rok naméfena
na venkovské stanici Véffiovice leZici na spojnici
ostravské aglomerace a polskych primyslovych

pohrani¢nich oblasti v Jastfebsko-Rybnické oblasti.

Dlouhodobé pozorovany vyvoj — snizovani méfe-
nych hodnot v nékterych zatiZenych oblastech —
je Casto kompenzovan pozvolnym ,,zhorSova-
nim‘ situace v malo zatiZenych lokalitach. Pocet
méficich stanic, na kterych byla v roce 2011 pfte-
kro¢ena stfedni hodnota 20 pg/m3/rok (doporu-
¢end jako mezni Svétovou zdravotnickou organi-
zaci WHO), ¢inil 108 ze 115 (94 %) zahrnutych
méficich stanic (v roce 2010 to bylo na 68 ze
71 stanic — 96 %). Situace v zatéZi aerosolovymi
Casticemi frakce PMjy se meziroéné vyznamné
nezménila, ale v kontextu dlouhodobéjsiho vyvoje
ma v sidlech charakter spiSe mirného nértstu.
Hodnoty ro¢niho aritmetického priméru na re-
publikovych a regiondlnich pozadovych stanicich
CHMU (Kosetice, Rudolice v Horach a Jesenik)
se pohybovaly v rozmezi 14 az 20 pg/m3/rok,
(aritmeticky pramér 17,4 pg/m3), coZ je spolecné
s 13 prekrocenimi 24-hod. koncentrace 50 pg/rn3
(10 ptekroceni v roce 2010) srovnatelné s hod-
notami méfenymi v dopravou nezatiZenych mést-
skych lokalitich. Rozdéleni cetnosti méstskych
méficich stanic podle poc¢tu dnd, ve kterych byla
nameétena denni koncentrace PM ¢ vySSi nez limit
50 ug/m3 , je zobrazeno na obr. 2.3.

Do zpracovani hodnot suspendovanych castic
frakce PM, 5 bylo v roce 2011 zahrnuto 32 mést-
skych stanic — Sest stanic v Praze, Ctyfi v Brné,
dvé v Ostravé a v Plzni a po jedné stanici v dal-
Sich 18 sidlech. Ro¢ni imisni limit (25 pg/m3)
byl ptekrocen celkem na 9 méstskych stanicich,
z toho 5 jich lezi v MSK, 3 stanice jsou v Brné
a jedna v Plzni. Hodnota 10 ug/m3 ro¢niho pri-
méru, doporucovand WHO jako mezni, byla pre-
krocena na vSech méficich stanicich. Primérny po-
dil suspendovanych Castic frakce PM; 5 ve frakci
PMjg se v roce 2011 pohyboval od 51,1 % na
stanicich v Praze do 86 % na stanicich v Brné
a ve Znojmé. V obdobi 2007-2011 stfedni hod-
nota tohoto podilu zvolna narGsta a blizi se 75 %.
Primérné ro¢ni koncentrace PM; 5 v roce 2011
a podil frakce PM; 5 ve frakci PM ¢ na méficich
stanicich je zobrazen na obr. 2.4.

the influence of small local sources (furnaces).
A specific case in point is the Ostrava-Karvind
agglomeration where the usual combination of
sources (traffic and local) is complemented by
significant industrial sources and long-distance
transport. This is supported by the median value
of 51.5 ,ug/mj/year recorded in the rural station
Veériiovice on the borders of the Ostrava agglo-
meration and Polish industrial border zone in
the Jastrebsko-Rybnickd region.

In the long-term, the decline of measured values in
certain high-load regions is balanced by a gradual
deterioration in low-load areas. In 2011, the
WHO-recommended limit value of 20 /Jg/m3/year
was exceeded in 108 of 115 (94 %) participating
measuring stations, as compared to 68 of 71
(96 %) of stations in 2010. Load caused by PM
aerosol fractions has not changed significantly
in an annual context but has a slight increasing
tendency in the long-term. The annual arithmetic
mean in nationwide and regional background
CHMI stations (KoSetice, Rudolice v Hordch and
Jesenik) ranged from 14 to 20 ,ug/m3 (arithmetic
mean 17.4 ,ug/m3) which, alongside 13 instances of
exceeded 24-h 50 ,ug/m3 concentrations (10 cases
of exceedance in 2010), is comparable to values
recorded in urban localities with no traffic load.
The number of urban measuring stations (divided
by days) where daily PM ¢ concentrations exceeded
the 50 ,ug/m3 limit is shown in Fig. 2.3.

Evaluation of PM> 5 suspended fraction values
in 2011 involved 32 urban stations: 6 in Prague,
4 in Brno, 2 in Ostrava and Plzen and 1 each in
a further 18 localities. The annual limit (25 ,ug/m3 )
was exceeded in 9 urban stations of which 5 are
situated in MSK. Three stations are in Brno and 1
in Plzen. The WHO recommended annual mean
of 10 ,ug/m3 was exceeded in all measuring sta-
tions. In 2011, the mean ratio of PM> s suspended
fractions in the PMy fraction was < 51 % in
Prague stations and > 86 % in Brno and Znojmo
stations. During the 2007-2011 period the median
value of this ratio gradually approached the 75 %
mark. Recorded mean annual concentrations of
PM> 5 in 2011 and the ratio of PM> 5 in the PM
fraction are shown in Fig. 2.4.
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2.2.2 Kovy v suspendovanych c¢asticich
frakce PMqq

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

Pole koncentraci vétSiny sledovanych tézkych kovi
v sidlech je ve srovnani s hodnotami pfirozeného
pozadi méfenym na stanicich EMEP v KoSeticich
a na Bilém Kfizi vétSinou mirné (dva az tfikrat)
zvySené. Vyjimku tvofi cetnéjsi vyssi hodnoty
arzenu nebo i prekroceni jeho imisniho limitu,
které lze nalézt predevS§im v okoli vyznamnych
primyslovych zdroji na stanicich v Ostravé (me-
talurgie) a v lokalitdich s majoritnim zastoupenim
spalovani tuhych fosilnich paliv (napfiklad hod-
noty As v Praze 5-Reporyjich). Vys$i koncentrace
ostatnich kovli maji vétSinou ohrani¢eny lokalni
vyskyt i vyznam, kdyZ primyslem zatiZené oblasti
na Ostravsku jsou charakterizovany zvySenymi
hodnotami Ni, Mn, Cd a Pb a staré zit€Ze identi-
fikuji napriklad vyssi hodnoty Pb a Ni v Piibrami
nebo Cr a Ni v Kladné.

2.2.3 Polycyklické aromatické uhlovodiky

Mezi Skodliviny organické povahy sledované
ve vybranych sidlech v ovzdusi patii latky se za-
vaznymi zdravotnimi G¢inky — polycyklické aro-
matické uhlovodiky (PAU). Jejich vySemoleku-
larni frakce je vazdna na jemné aerosolové Castice
(frakce PMj 5 a mensi), ale mohou se vyskyto-
vat i ve formé& par. Rada z nich patii mezi muta-
geny, respektive karcinogeny. Do vyhodnoceni
meétenych hodnot PAU v monitorovanych sidlech
v roce 2011 je zahrnuto méfeni na 17 stanicich
provozovanych zdravotnimi dstavy (SZU/ZU) a
CHMU, z nich? stanice KoSetice je klasifikovana
jako pozadova.

7 porovnani imisnich charakteristik PAU stanic
umisténych v jednotlivych typech méstskych lo-
kalit vyplyva, Ze se jedna vZdy o kombinaci vlivu
dvou hlavnich typll zdroji emisi PAU (doméci
topenisté a doprava), kdy se emise z liniovych
zdrojl s€itaji s méstskym pozadim mistné ovliviio-

2.2.2 Heavy metals in PMqg 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 in cities without great
seasonal, climactic or other variations.

Concentrations of most monitored heavy metals
in cities are more or less homogenous and slightly
(23 fold) higher than natural background values
recorded at EMEP in KoSetice and Bily KriZ.
An exception is seen in more frequent elevated
arsenic values or even exceedance of the limit
which occurs near major industrial sources and
measuring stations in Ostrava (metallurgic plants)
and localities prone to large-scale combustion
of solid fossil fuels (for instance the As values in
Prague 5-Reporyje). Elevated concentrations of
other heavy metals usually have restricted local
incidence and significance, whilst heavy-load
localities in the Ostrava region are characterised
by higher levels of Ni, Mn, Cd and Pb and areas
with old toxic load are identified by elevated Pb
and Ni in Pribram and Cr and Ni in Kladno.

2.2.3 Polycyclic aromatic hydrocarbons

Amongst the organic pollutants monitored in
selected localities were polycyclic aromatic hydro-
carbons (PAHs). Their high-molecular fractions
are bound to fine aerosol particles (PM» s and
smaller fractions) but may also manifest as vapour:
some are classified as mutagens and carcinogens.
Monitoring PAHs in 2011 was carried out in 17
measuring stations operated by public health insti-
tutes (SZU/ZU) and CHMI, of which the KoSetice
station is classified as background.

Comparison of emission characteristics collected
by measuring stations in different types of urban
locality reveals the ongoing combination of effects
from two major types of sources of PAHs (house-
hold heating and traffic) where emission from
line sources is added to that of the urban back-
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vanym lokalné piisobicimi malymi zdroji. Speci-
fickym pfipadem je primyslem a starou zatézi
exponovand ostravsko-karvinskd aglomerace, kde
se k obvyklym zdrojim pridavaji jak emise z vel-
kych pramyslovych celkd, tak vyznamny pfispé-
vek dalkového transportu.

V roce 2011 byla hodnota imisniho limitu pro
benzo[a]pyren (BaP) prekrocena na 11 ze 17
do zpracovani zahrnutych stanic. Imisni limit
byl Ctyf a vicendsobné prekrocen na vSech stani-
cich v Ostravé a v Karviné. Na ostatnich mést-
skych stanicich byla hodnota limitu pfekrocena
maximalné o 80 %. Nejnizsi hodnoty, namérené
v sidlech (Zd4r nad Sazavou a v Usti nad Labem
~ 0,5 ng/m3/rok), jsou témér srovnatelné s kon-
centracemi zji$ténymi na pozadové stanici CHMU
¢. 1138 v Koseticich (0,40 ng/m3/rok) (obr. 2.5).

Hodnoty roc¢nich stfednich primért BaP, pouZi-
vaného jako indikatoru zatéZe ovzdus$i PAU, se
v lokalitach nezatiZenych primyslovymi zdroji
pohybovaly v rozpéti mezi 0,5 a7 1,2 ng/ms, se
sttedni hodnotou 0,9 ng/m3. V dopravné zatize-
nych lokalitich se v letnim obdobi hodnoty po-
hybovaly i pod 0,1 ng/m3, v zimni sezén¢ mohly
prekrociti 10 ng/m3 ; rocni stiedni hodnota pro tento
typ lokalit byla 1,0 ng/m3. V primyslové expo-
novanych oblastech (chemicky prumysl, metalur-
gie atp.), predevsim v Ostravsko-karvinské panvi,
jsou nékolikandsobné vyssi ro¢ni stfedni hodnoty
(1,8 az 10,2 ng/m3), které jsou navic doprovazeny
zimnimi 24-hod. maximy v fadu desitek ng/m3 ;
v letnim obdobi se zde méfené hodnoty nejcastéji
pohybovaly do 1 ng/m3 ; stfedni rocni hodnota
pro tuto kategorii méstskych lokalit pak byla
v roce 2011 odhadnuta na drovni 5,0 ng/m3.

Vs v

Smés PAU tvofi fada latek, z nichZ nékteré jsou
klasifikovany jako pravdépodobné karcinogeny,
které se 1isi vyznamnosti zdravotnich dcinkd.
Odhad celkového karcinogenniho potencialu
smési PAU v ovzdusi vychazi z porovnani po-
tencialnich karcinogennich ucinka sledovanych 1a-
tek se zavaznosti karcinogennich a¢inkf jednoho
z nejtoxictéjsich a nejlépe popsanych zastupcii —
benzo[a]pyrenu. Vyjadiuje se proto jako toxicky
ekvivalent benzo[a]pyrenu (TEQ BaP) a jeho vy-
pocet je dan souctem soucind toxickych ekviva-
lentovych faktorti (TEF) stanovenych US EPA
(tab. 2.2.3.1) a méfenych koncentraci.

ground as locally affected by small local sources.
A case in point is the Ostrava-Karvind agglome-
ration which suffers from old and industrial
load; here the usual sources are compounded
by major industry and the significant effects of
long-distance traffic.

In 2011 the limit value for benzo[a]pyrene (BaP)
was exceeded at 11 out of 17 into proceeding
included stations. The limit was exceeded four-
and manifold at all stations in Ostrava and Kar-
vind. At the other urban stations the limit was
ecxeeded maximally by 80 %. The lowest levels,
obtained in the municipalities (Zd'dr nad Sdza-
vou and Usti nad Labem =~ 0.5 ng/mj/year),
are almost similar to those obtained at the
background station CHMI no. 1138 in KoSetice
(0.40 ng/m’/year) (Fig. 2.5).

The annual range of benzo[a]pyrene (BaP) used as
an indicator of PAH airborne load was 0.5-1.2 ng/mj,
with a median of 0.9 ng/m3 in localities not burdened
by industrial sources. In the summer months the
values ranged under 0.1 ng/m3 in localities with
traffic load. In winter, the values could exceed
10 ng/m3 with an annual median for this type
of locality of 1.0 ng/mj. In areas with industrial
load (chemicals, metallurgy) such as the Ostrava-
Karvind basin the annual median values are
several times higher (1.8-10.2 ng/m3 ) accompanied
by 24-h maximum winter values recorded in
tens of ng/mj; in the summer months the values
measured were usually < 1 ng/m3, with an annual
median for this type of urban locality estimated
at 5.0 ng/m’> in 2011.

PAH compounds comprise a number of substances
of which some are classified as probable carcinogens
with diverse health effects. Estimates of the overall
carcinogenic potential of airborne PAH compounds
are based on comparison of potential carcinogenic
effects of monitored substances with that of the
most toxic and best known — benzo[a[pyrene (BaP).
The estimate is therefore expressed as the toxic
equivalent of BaP (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.
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Tab. 2.2.3.1 Toxické ekvivalentové faktory (TEF) pro karcinogenni polycyklické aromatické

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

Hodnoty TEQ BaP vypoctené pro stanice, kde
byl v roce 2011 sledovan potfebny rozsah smési
PAU, vykazuji velké rozdily mezi méfenim po-
krytymi oblastmi. Hodnoty nad 10 ng/m3 (14,9 ng
TEQ/m3/rok v roce 2011) jsou dlouhodobé na-
1ézény na stanici ¢. 1713 (Bartovice) v Ostrave,
reprezentujici okoli vyznamného primyslového
zdroje. RovnéZ na dalSich primyslem ovlivnénych
stanicich v Ostravé a v Karviné byly nalezeny
nékolikandsobné vyssi hodnoty neZ na ostatnich
méstskych stanicich, kde se ro¢ni hodnoty TEQ
BaP, nezdvisle na trovni zitéZe z dopravy, pohy-
bovaly od 1,0 do 3,2 ng/m3 . Vyvoj hodnot toxic-
kého ekvivalentu na vybranych méstskych sta-
nicich v letech 2000 az 2011 ukazuje obr. 2.6.

2.2.4 Tékavé organickeé latky

V roce 2011 byly zpracovany hodnoty koncentraci
tékavych organickych latek (VOC) v ovzdusi z cel-
kem 21 stanic provozovanych CHMU v ramci
statni imisni sit¢ AIM. Na stanicich byly pomoci
automatickych analyzatort sledovany koncentrace
zdravotné nejvyznamnéjSich latek — benzenu a
toluenu. Pii hodnoceni naméfenych hodnot je nutno
vzit v tvahu lokalizaci méficich stanic ve vztahu
k nejvétsim zdrojim emisi t€kavych organickych
latek, zv14st€ benzenu, do ovzdusi.

Pro benzen je stanoven ro¢ni imisni limit 5 pg/m3.
Hodnoceni vysledkl potvrzuje vyznam pramyslu
a dopravy jako nejvétsich zdroja t€kavych organic-
kych latek a zvlasté benzenu do ovzdusi. Rozdil
mezi zatéZi benzenem u lokalit ovlivnénych riiz-
nym zastoupenim zdroji je zfejmy z rozpéti ro¢nich
hodnot benzenu na méstskych stanicich zatiZenych
a nezatizenych dopravou a primyslem. Doprava,
pfes vyznamné sniZeni obsahu benzenu v mo-
torovych benzinech, zistava zasadnim zdrojem
benzenu v méstském ovzdusi. Rozpéti métenych
hodnot i odhad ro¢ni stfedni koncentrace benzenu
v sidlech na trovni 1,3 ;Jg/m3 ale svédci o tom,

BaP TEQ values calculated for measuring stations
which in 2011 monitored the requisite range of
PAHSs reveal great differences between the areas
covered. Values in excess of 10 ng/m3 (14.9 ng
TEQ/mj/year in 2011) have a long-term incidence at
measuring station no. 1713 (Bartovice) in Ostrava
and represent the vicinity of a large-scale industrial
source. Likewise, other industrially burdened sta-
tions in Ostrava and Karvind detected several times
higher values than at the other urban measuring
stations where annual BaP TEQ values ranged
Jrom 1.0-3.2 ng/m3, irrespective of traffic load.
The development of toxic equivalent values detected
at selected urban stations in the 2000-2011 period
is presented in Fig. 2.6.

2.2.4 Volatile organic substances

In 2011, the airborne values of volatile organic
compounds (VOC) were analysed from 21 stations
operated by CHMI, as part of the AIM national
emission network. Concentrations of the most
significant substances with health impact — benzene
and toluene — were monitored by automatic units.
Evaluation of these measured values must take
into account the proximity of measuring stations
to major sources of airborne volatile organic
substances, particularly benzene.

An annual limit of 5 ,ug/m3 is stipulated for
benzene. 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 loca-
lities affected by different distribution of sources
is evident from the range of annual benzene values
in urban measuring stations both burdened and not
burdened by traffic and industry. Traffic remains
despite of the significant decline of benzene content
in motor gasoline the major benzene source into
the urban environment. Nevertheless, the range
of the measured values and also the annual mean
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Ze pres vysokou hustotu komunikaci a intenzitu
dopravni zatéZe nejsou ani na dopravné expono-
vanych mistech méfeny vyznamné zvysSené hod-
noty ani piekroceni IL — imisniho limitu.

V méstskych nezatiZzenych lokalitich se rocni
sttedni hodnoty pohybovaly okolo 1 pg/m3, na
pozadové stanici v KoSeticich byla zjisténa hod-
nota 0,5 pg/m3. V méstskych, dopravné variabilné
zatiZzenych lokalitach, se ro¢ni stfedni hodnota
benzenu pohybovala v rozmezi 0,6 a7 1,4 pg/m3.
Srovnatelna ro¢ni stfedni hodnota (1,5 pg/m3)
pfitom byla zji$téna i na dopravnim extrémné za-
tizeném ,hot spot” v Praze 2 v Legerové ulici.
Roéni stfedni hodnoty v primyslem zatiZzenych
oblastech (Ostrava, Karvind) byly v rozsahu od
3,5 do 6,8 ug/m3. Nejvyssi ro¢ni primérnad hod-
nota 6,84 pg/m3, zjisténa v ostravské Ctvrti Privoz
na stanici €. 1410, prekracuje imisni limit. Ro¢ni
koncentrace toluenu ve venkovnim ovzdusi nepte-
krocily 1 pg/m3, tj. jsou na drovni 1 % stanovené
referen¢ni koncentrace.

2.2.5 Komplexni hodnoceni kvality ovzdusi

Komplexni hodnoceni kvality ovzdusi bylo v roce
2011 provedeno pro zakladni identifikované typy
méstskych lokalit. Tento postup je pouZivan od
roku 2007, kdy nahradil pivodni pfistup hodnoceni
meéstskych celkli nebo hodnot na jedné méfici sta-
nici. Kritérii rozdéleni kategorii byla intenzita okolni
dopravy, podil jednotlivych typi zdroji vytapéni
a zatéZ vyznamnym primyslovym zdrojem.

Vypocet indexu kvality ovzdusi IKO! vychazi ze
stanovenych limitnich koncentraci. Do jeho zpra-
covani byly zahrnuty ro¢ni hodnoty aritmetického
praméru oxidu dusic¢itého (NO,), suspendova-
nych c¢astic frakce PMjg a PM; 5, arzenu, kadmia,
niklu, olova, benzenu a benzo[a]pyrenu. Rocni
sttedni hodnoty IKOgr pomérné vérné interpretuji
rozdilnosti v lokdlnim zastoupeni a vyznamnosti
spoluptisobicich typl zdroji na kvalitu ovzdusi.
V okrajovych méstskych nezatiZzenych lokalitich
a venkovskych lokalitich se hodnoty IKOg po-
hybovaly na trovni prvni tfidy kvality ovzdusi
(IKOg < 1). V oblastech s vlivem lokalné piisobi-
cich malych zdroji na tuha paliva dosahla hodnota

of 1.3 ,ug/m3 in urban air show evidence that even
though high street density and traffic load there
have not been measured significantly increased
values even in by traffic loaded locations.

The annual median benzene value in urban loca-
tions with no traffic load was around 1 ,ug/m3
whilst the background station in KoSetice registered
a value of 0.5 ,ug/m3. In urban locations with
variable traffic load the annual median benzene
value ranged from 0.6—1.4 ,ug/m3. The estimated
urban median values are 1.3 ,ug/m3/year. A com-
parable annual median value of 1.5 ,ug/m3 was
detected at an extremely burdened traffic ‘hot-spot’
in Legerova Street, Prague district 2. Annual
median values in industrially burdened areas
(Ostrava, Karvind) ranged from 3.5-6.8 yg/m3.
The highest annual mean of 6.84 ,ug/m3 detected
in the Privoz district in Ostrava at the measuring
station no. 1410 exceeds the limit. Annual con-
centrations of toluene in ambient air did not
exceed 1 ,ug/m3 and are at 1 % of the stipulated
reference concentration.

2.2.5 Comprehensive evaluation of air quality

In 2011, 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 intensity,
individual heating source types and load from
significant industrial sources.

The air quality index (AQI )1 is based on stipu-
lated limit concentrations which include annual
arithmetic means of nitrogen dioxide (NO3), PM g
and PM; s arsenic, cadmium, nickel, lead, benzene
and benzo[a]pyrene. Annual median AQI, values
relatively closely reflect local differences and the
significance of synergistic types of source on air
quality. In suburban non-loaded localities and
urban localities AQI, values were approximately
equivalent to class I air quality (AQI, < 1).
Areas with locally acting solid-fuel small sources
registered an AQI, value of 1.55 (class Il air
quality). Lower median AQI, values in urban

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

! Can be found on http://www.szu.cz/uploads/documents/
chzp/ovzdusi/organizace_mzso/index_kvality _ovzdusi.pdf.

18

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



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

IKOR trovné 1,55 (druha tfida kvality ovzdusi).
Nizsi stfedni hodnoty IKOgr v méstskych lokali-
tach, rozd€lenych v zavislosti na intenzit¢ dopravy
(rozmezi od 1,0 do 1,5), potvrzuji vyznamnost
vlivu spalovani tuhych paliv v domécich topenistich
jako zdroje zneciSténi méstského ovzdusi. Vlivu
a dopadu emisi primyslovych zdroji v ostravsko-
karvinské oblasti pak odpovidaji jak vypoctené
stfedni ro¢ni hodnoty IKOg > 3 (klasifikace 4. tfida
IKO - znecisténé ovzdusi), tak maximalni hodnoty
na urovni IKOg — 3,2.

Hodnoty sumy plnéni imisnich limitd v roce 2011
jsou plné srovnatelné s minulymi roky. Ve vSech
hodnocenych typech méstskych lokalit a na vSech
zahrnutych pozadovych stanicich byla prekrocena
hodnota sumy podill 1. Jako nejvyznamnéjsi Skod-
liviny v sidlech byly i zde potvrzeny aerosolové
Castice frakci PMjg a PM; s a PAU indikované
benzo[a]pyrenem. V konkrétnich méstskych loka-
litach pak oxid dusicity (hodnoty podilu v praz-
skych méstskych dopravné exponovanych lokali-
tach dosahuji az 175 % imisniho limitu IL), arzen
(az 0,64 % IL v okoli velkych primyslovych zdroja
nebo 1,04 % IL v oblastech s vyznamnym zastou-
penim lokalnich topenist) a benzen (az 137 % IL
v okoli velkych primyslovych zdrojt).

2.3 Vliv znecisténého ovzdusi na zdravi

Uplatnéni vlivi zneciStujicich latek z ovzdusi na
zdravi je zavislé na jejich koncentraci v ovzdusi
a dobé, po kterou jsou lidé témto latkdm vysta-
veni. Skute¢nd expozice v pribéhu roku a v pri-
béhu Zivota jednotlivce znacné kolisa a lisi se v za-
vislosti na povoldni, Zivotnim stylu, resp. na kon-
centracich latek v riznych lokalitich a prostiedich.

2.3.1 Odhad potencialni expozice
monitorované populace

Odhad prumérné dlouhodobé zatéze znecistuji-
cimi latkami z venkovniho ovzdusi mtze byt vy-
jadren jako potencidlni expozice obyvatel pru-
mérné koncentra¢ni hladiné ve mésté — jako
,.habidka®, stratifikovand napftiklad v intervalech
limitnich koncentraci.

Mezi zdravotné nejvyznamnéjsi znecistujici latky
v ovzdusi, mimo latek s bezprahovym ucinkem,
patii v prvé fadé aerosol (suspendované Castice
v ovzdusi) a v lokalitich vyznamné zatiZenych

localities, classified on the basis of traffic intensity
(ranging 1.0—1.5) confirm the role of domestic fuel
as a source of urban air pollution. The effects and
significance of industrial sources in the Ostrava-
Karvind region are reflected by the calculated
annual median value of AQI, > 3 (classification:
class 4 AQI — polluted air) and the maximum values
of AQI, - 3.2.

In 2011, the sum values of meeting the limits
correspond to those recorded in previous years.
In all evaluated types of urban localities and back-
ground stations the value of the sum quotient was
exceeded by 1. The most significant pollutants were
confirmed as PM o and PM; s aerosol fractions
and PAHs indicated by BaP. In specific locali-
ties the important substances comprise nitrogen
dioxide (values in traffic burdened areas of Prague
reach 175 % of the emission limit), arsenic (up to
0.64 % EL in the vicinity of major industrial sources
or 1.04 % EL in localities with a higher concentra-
tion of local heating) and benzene (up to 137 % EL
in the vicinity of major industrial sources).

2.3 Health effects of airborne pollution

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

2.3.1 Estimation of potential population
exposure

Estimation of mean long-term load by pollutants
in outdoor air can be expressed as potential popu-
lation exposure to a mean concentration level in
the city — as a ‘supply’ stratified in intervals of
limit concentrations.

Amongst the most significant pollutants acting on
health, apart from substances with no-threshold
effects, are aerosols (suspended particles in ambient
air) and nitrogen dioxide in heavy traffic areas.
Therefore, assessment of potential exposure also
included nitrogen dioxide which is indicative of
combustion processes such as gas heating and
traffic burden) and PM ;¢ fractions.
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emisemi z dopravy i oxid dusicity. Do hodnoceni
byl proto zahrnut oxid dusicity, ktery indikuje
spalovaci procesy — zejména plynové vytapéni a
zaté7 z dopravy, a suspendované Castice frakce
PM( jako zdravotné nejvyznamnéjsi plosné sle-
dovan4 latka.

Potencialni expozice oxidim dusiku, zastoupe-
nymi oxidem dusi¢itym (NO,), zlstdva vyznam-
nou v lokalitich silné zatiZzenych dopravou, ze-
jména v Praze, kde byl imisni limit pfekrocen na
5 z 20 stanic. Ve srovnani s roky 2008 az 2010
opét mirné stoupl podil obyvatel monitorovanych
mést, pro které byla odhadovana zat€Zz koncentra-
cemi oxidu dusicitého ve venkovnim ovzdusi mezi
27 pg/m’ az 40 pg/m> (z 50 % na 52,3 %). Doslo tim
k mirnému posunu k vys§im hladindm expozice,
i kdyZ v rdmci podlimitnich hodnot. Zdravotné
vyznamné je nadale i zneciSténi ovzdusi suspendo-
vanymi ¢asticemi frakce PM;g. Odhad poctu oby-
vatel exponovanych jednotlivym koncentra¢nim
hladindm nejvice ovliviiuje prazskd aglomerace,
kde sice bylo alespoii jedno kritérium pfekroceni
imisniho limitu naplnéno na vice neZ poloviné
stanic (13 stanicich z 21), celkové vSak stfedni
hodnota za Prahu (29,8 pg/m3) ro¢ni imisni limit
(40 pg/m3) nepfekrocila. Odhadovana zatéZz kon-
centracemi suspendovanych castic frakce PMj
ve venkovnim ovzdusi monitorovanych mést byla
v roce 2011 pro 16 % obyvatel do 27 pg/m3
(19 % v roce 2010), 34 % obyvatelstva Ize prisoudit
zatéZ v rozmezi 27 a 40 p.lg/m3 (60 % v roce 2010).
Alespori jedno kritérium prekroceni ro¢niho imis-
niho limitu stanoveného pro frakci PM g bylo
naplnéno u 49,2 % (v roce 2010 u 16 %) oby-
vatel monitorovanych mést. Vyrazny nartist proti
roku 2010 je pravdépodobné z vétsi Casti zpi-
soben roz§ifenim poctu zahrnutych méstskych
stanic v exponovanych lokalitich. Odhad podilu
poctu obyvatel monitorovanych mést Zijicich v pro-
stfedi charakterizovaném urcitym intervalem hmot-
nostnich koncentraci od roku 2000 je zobrazen
na obr. 2.7.

2.3.2 Zdravotni rizika zakladnich
sledovanych latek

Znecisténi ovzdusi oxidem uhelnatym a oxidem
sifi¢itym nepredstavuje v méfenych sidlech zdra-
votni riziko, i kdyz v pfipadé oxidu sifi¢itého prah
ucinku pro 24-hod. koncentraci nebyl zji§tén a
na nékterych mistech se mohou vyskytovat kon-

Potential exposure nitrogen oxides, represented
by nitrogen dioxide (NO;) remains a significant
factor in area with heavy traffic load, particularly
Prague where the air pollution limit was exceeded
in 5 of 20 measuring stations. In comparison
to 2008 and 2010 there was a slight population
increase in the monitored cities with estimated
nitrogen dioxide concentration in outdoor air
ranging from 27 ,ug/m3—40 ,ug/m3 (from 50-52.3 %).
Effectively, there has been a slight increase in
exposure levels albeit in terms of below-limit
values. Air pollution by PM fraction of suspended
particles continues to be a health factor. The Prague
agglomeration has the greatest influence on cate-
gorisation of population exposure levels where at
least one criterion for exceedance of air pollution
limits was exceeded in 13 of 21 monitoring units.
The median value for Prague (29.8 /.lg/m3) did not
exceed the annual air pollution limit (40 ,ug/mS).
In 2011, the estimated burden of concentrations
of the PMj fraction in outdoor air was under
27 ,ug/m3 for 16 % of the population (19 % in 2010).
A total of 34 % of the population is exposed to
load ranging from 27 to 40 yg/m3 (60 % in 2010).
At least one criterion for exceedance of the annual
emission limit for PMjo was fulfilled in 49.2 %
of the urban population in the monitored cities
(16 % in 2010). The marked increase against 2010
is probably caused by inclusion of more urban
measuring stations in exposed localities into data
processing. Estimated distribution of population
living in an environment characterised by a specific
interval of mass concentrations since 2000 is pre-
sented in Fig. 2.7.

2.3.2 Health risks of the main monitored
pollutants

Air pollution by nitrogen dioxide and sulphur
dioxide does not represent any health risk in
the monitored residential locations, although the
threshold effect of 24-h concentrations has not
been determined for sulphur dioxide which may
at some locations have concentrations that are
higher than very low values, considered to be
harmless according to latest research. Ozone
pollution in ambient air does not reach values
acutely affecting health; exception may under
certain circumstances be situations in the warm
part of the year resulting in so-called summer
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centrace vyss$i, neZ jsou velmi nizké hodnoty, po-
vazované podle poslednich vysledkd vyzkumu za
bezproblémové. Znecisténi ovzdusi ozénem ne-
dosahuje hodnot akutné ovliviiujicich zdravi, vy-
jimkou mohou byt za urCitych okolnosti situace
v teplém obdobi roku preristajici do tzv. letniho
smogu. Z tézkych kovil stanovovanych ve vzorcich
aerosolu je olovo od plo$ného zavedeni bezolovna-
tého benzinu zdravotné téméf nevyznamnou latkou.
Stejné tak koncentrace manganu a kadmia nepred-
stavuji v méfenych oblastech zdravotni riziko. Zne-
¢isSténi ovzdusi chromem je kvantitativné obtizné
hodnotitelné vzhledem k nemoZnosti urcit podil
troj- a Sestimocného chrému (odhad zastoupeni
Cr'!je v literatute uddvén od 0,01 do 10 %). Sou-
Casné s rostouci koncentraci, zpisobenou pfitom-
nosti zdroji chrému, roste i podil cr'l. Vysledky
méfeni tedy upozoriiuji na lokality se zvySenou
zatézi a umoznuji fidit jeji zmény.

Pasobeni oxidu dusicitého je obtizné oddélit od
ucinkt dalSich soucasné pisobicich latek, zejména
aerosolu. Nejvice jsou oxidu dusic¢itému vystaveni
obyvatelé méstskych lokalit vyznamné ovlivnénych
dopravou. Z hodnot zjisténych ro¢nich primért
vyplyva, Ze v dopravou zatizenych ¢astech prazské
aglomerace lze u obyvatel ocekavat sniZeni plic-
nich funkci, zvyseni vyskytu respiracnich onemoc-
néni, zvySeny vyskyt astmatickych obtiZi a alergii,
a to u déti i dospélych.

Kratkodobé zvyseni dennich koncentraci suspen-
dovanych castic frakce PMq se podili na narGstu
celkové nemocnosti i imrtnosti, zejména na one-
mocnéni srdce a cév, na zvySeni poctu osob hospi-
talizovanych pro onemocnéni dychaciho ustroji,
zvySeni kojenecké amrtnosti, zvySeni vyskytu kasle
a ztizeného dychani — zejména u astmatikil, a na
zménach plicnich funkci pfi spirometrickém vy-
Setfeni. Dlouhodobé zvysSené koncentrace mohou
mit za ndsledek sniZeni plicnich funkci u déti
i dospélych, zvyseni nemocnosti na onemocnéni
dychaciho udstroji, vyskytu symptomi chronického
zanétu priudusek a zkraceni délky Zivota zejména
z diivodu vyssi imrtnosti na choroby srdce a cév
u starych a nemocnych osob, a pravdépodobné i na
rakovinu plic. Tyto u¢inky byvaji uvadény i u pra-
mérnych rocnich koncentraci nizsich nez 30 pg/m3 .
Pro chronickou expozici jemnym suspendovanym
Casticim frakce PM; 5 se redukce oCekavané délky
Zivota zacina projevovat jiz od primérnych ro¢nich
koncentraci 10 pg/m3. Pro pisobeni suspendova-

smog. Since the nationwide introduction of tetra-
ethyl lead-free gasoline lead has become an almost
insignificant health factor. Likewise, detected con-
centrations of manganese and cadmium pose no
health risk in monitored localities. Chromium air
pollution is difficult to assess quantitatively due to
the impossibility of quantifying compounds of tri-
and hexa-valent chromium (in the literature the
estimate of crV share ranges from 0.01 to 10 %).
Along with increasing concentrations caused by
chromium sources the share of cr'! increases.
The measurement results thus signalize elevated
load and enable to control the changes.

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

Short-term increases in daily concentrations of
PM ¢ fractions play a role in increased overall
morbidity and mortality, particularly cardio-
vascular disease, in an increase of hospitalisa-
tions for respiratory tract diseases, increased
infant mortality, increased incidence of coughs and
respiratory obstruction (particularly in asthmatic
patients) and in alterations of pulmonary function
measured by spirometry. Long-term increased
concentrations can cause decreased pulmonary
function in children as well as adults, increased
pulmonary tract morbidity, increased incidence
of chronic bronchitis symptoms, decreased life-
span due to increased cardiovascular mortality,
especially in the elderly and sick, and probably
lung cancer. These effects are registered even at
average annual concentration lower than 30 ,ug/m3.
In chronic exposure to PM> s fine particulate
matter reduced life-span is noted at mean annual
concentrations of 10 ,ug/m3. No safe threshold
concentration has been found for the effects of
suspended particulate matter in ambient air.
According to WHO overall morbidity is not
increased at mean annual concentration of PM ¢
below 20 ,ug/m3 (95% confidence level). However,
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Tab. 2.3.2.1 Rozpéti primérnych rocnich koncentraci NO, a PMjy zjiSténych na méricich stanicich, 2011

3
(v pg/m’)
Tab. 2.3.2.1 Range of annual mean concentrations of NO, and PM; at the monitoring stations, 2011
(in pg/m’)
o Méstské tredi ] t
Skodlivina Venkovské pozadi ———————— es1SKe proso revd : /lUrban enwronrr.7enl -
Pollutant Rural background | Minimalni hodnota | Primeérna hodnota | Maximaini hodnota
Minimum value Mean value Maximum value
Oxid dusicity (NO2) 8.2 5.0 21.6 69.5
Nitrogen dioxide (NO>)
Aerosolové ¢astice frakce PMqg 17.4 13.3 27.6 53.0
Aerosol particles PM1o

nych &astic v ovzdusi nebyla zatim zjiSténa bez-
pecna prahovd koncentrace. Podle Svétové zdra-
votnické organizace se sice pfi praimérné rocni kon-
centraci frakce PM ¢ do 20 ;Jg/m3 nezvysuje cel-
kova umrtnost s vice nezZ 95% mirou spolehlivosti,
ale ani tato hodnota neznamend plnou ochranu
veSkeré populace pred nepfiznivymi Gcinky suspen-
dovanych Castic.

Rozpéti koncentraci charakterizujici miru znecisténi
ovzdusi sidel suspendovanymi Césticemi frakce
PM popisuje tabulka 2.3.2.1. Z tdaji o znecisténi
ovzdusi pro rizné typy lokalit v roce 2011 vyplyva,
7Ze jen Cast pozadovych lokalit a méstskych lokalit
neovlivnénych dopravou neni zatiZzena suspendo-
vanymi ¢asticemi do miry znamenajici podstatné
zdravotni riziko.

Pro odhad pravdépodobnych dopadii dlouhodobé
expozice suspendovanym casticim byly pouZity
zavéry 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 castic
frakce PM g o kazdych 10 pg/m3 nad 20 pg/m3,
pii 50 % zastoupeni frakce PM; s, zvySuje celko-
vou timrtnost exponované populace o 3 %. Protoze
ale lze predpokladat, Ze vyS$Si zastoupeni Castic
frakce PM 5 tento odhad zdravotnich ucinkd pod-
hodnocuje, bylo na zaklad€ odhadu primérného za-
stoupeni frakce PM, 5 ve frakci PMjg (75 % v CR,
v roce 2011) doporuceni WHO pro CR konkreti-
Zovéano a zpracovani rozsifeno o vystupy i pro 75 %
zastoupeni frakce PM; s ve frakci PMjq, podle
kterych navySeni ro¢ni koncentrace suspendova-
nych ¢astic frakce PMq o kazdych 10 ug/m3, nad
13,3 pg/m3, pii 75% zastoupeni frakce PM, 5, zvySuje
celkovou tmrtnost exponované populace o 4,5 %.

Pro odhad dalSich moZnych vlivii byla pouZita
metodika zpracovana v programu CAFE (Clean
Air For Europe) [2]. Odvozuje vztah mezi ddvkou

not even this value guarantees full protection of
the whole population against the unfavourable
effects of suspended particulate matter.

The range of concentrations characterising the
degree of ambient air pollution by PM g fraction in
residential localities is illustrated in Tab. 2.3.2.1.
From data on ambient air pollution in different
types of localities in 2011 it follows that only
a part of the background and urban localities not
influenced by road traffic is not burdened with
suspended particulate matter below the level posing
a significant health risk.

To estimate the probable impact of long-term
exposure to suspended particulate matter the con-
clusions of the American Cancer Society, 2005
supplement, updating the Directive for Ambient
Air Quality in Europe [1] was used, according
to which increase of annual PMq fraction con-
centrations by 10 ,ug/m3 above 20 ,ug/m3 (with
50 % PM>s) will increase overall mortality in
the exposed population by 3 %. Because it may be
assumed that higher rate of PM5 s fractions under-
values the effects estimate, an estimate of mean
PM, s fraction rate in PM g fraction 75 % in the CR
(2011) was used to delineate a WHO recommenda-
tion for the CR to accommodate 75 % presence
of these fractions and recognise that a 10 ,ug/m3
increase of PMjy fraction above 13.3 yg/m3 at
75% content of PM> s will elevate overall morbidity
of the exposed population by 4.5 %.

CAFE (Clean Air for Europe) methodology [2]
was used for evaluation of further potential
influences. This derives the relationship between
dose and effect for indicators of hospital admission
caused by acute cardiac or pulmonary disease,
as expressed by the number of attributive cases
per year related to mean annual concentrations of
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a ucinkem pro ukazatel pfijmy do nemocnic z da-
vodu akutnich stavi srde¢nich a dychacich one-
mocnéni, ktery vyjadiuje poctem atributivnich
piipadil za rok vztaZenych k primérné ro¢ni kon-
centraci suspendovanych ¢astic a k poctu expo-
novanych obyvatel urcité vékové struktury.

Na zakladé odhadu primérné koncentrace suspen-
dovanych castic frakce PM, zjisténé v roce 2011
pro méstské prostiedi (27,6 ug/m3), lze zhruba od-
hadnout, Ze v dusledku znecisténi ovzdusi touto
Skodlivinou byla celkova imrtnost navysena v pri-
meéru o 2,3 % respektive o 6,4 % pii akceptovani
75% zastoupeni frakce PM; 5. Vzhledem k rozmezi
pramérnych ro¢nich koncentraci této Skodliviny
na stanicich v riznych typech lokalit, které se po-
hybovaly od 13,3 pvlg/m3 do 53 pg/rn3, se odhad
podilu pred¢asné zemielych v disledku znecisténi
ovzdusi PMg na celkovém poctu zemtelych pohy-
buje od méné€ nez 1 % v méstskych lokalitich bez
dopravni zatéze az po 10 % v nejvice primyslove
a dopravou zatiZzenych lokalitach, respektive o méné
nez 1 % az 18 % pfi predpokladaném primérném
75% zastoupeni frakce PM 5 ve frakci PMyj.

Pii celkovém poctu 106 348 zemielych obyvatel CR
v roce 2011 (zdroj: CSU 2012) 1ze z uvedenych dat
odhadnout, Ze pocet predCasnych umrti zplso-
benych expozici suspendovanym c¢asticim frakce
PM; se pohyboval na drovni 2 370 osob, respek-
tive 6 417 osob pfi zohlednéni 75% podilu frakce
PM; 5 ve frakci PM (. Podobné 1ze odhadnout, Ze
v dasledku znecisténi ovzdusi touto skodlivinou
bylo v roce 2011 piijato do nemocnic v celé CR
priblizné 760 pacientli s akutnimi srdecnimi obti-
Zemi a 1 240 pacientil pro akutni respiracni obtiZe.
Odhad pro rozmezi primérnych ro¢nich koncen-
traci této Skodliviny jsou 3 akutni pfijmy do ne-
mocnic pro akutni srde¢ni obtiZe a 5 pro akutni
respiracni obtize na 100 000 obyvatel Zijicich
v prostiedi s nejnizsi trovni znecisténi (17,4 pg/m3)
a az 19 prijatych pacienti do nemocnic s akutnimi
srde¢nimi obtiZzemi a 30 s akutnimi respiracnimi
obtiZemi na 100 000 obyvatel v nejvice primyslem
a dopravou zatiZenych lokalitach (53 pg/m3).

2.3.3 Hodnoceni zdravotnich rizik
karcinogennich latek

Odhad teoretického zvySeni pravdépodobnosti
vzniku nadorovych onemocnéni v disledku dlouho-
dobé expozice Skodlivindm z venkovniho ovzdusi
byl proveden pro arzen, nikl, benzo[a]pyren a
benzen. Odhad vychézi z teorie bezprahového

suspended particles and number of exposed subjects
in a certain age-group.

On the basis of estimates of average concentration
of suspended PM fractions found in 2010 in the
urban environment (27.6 ,ug/m3 ) it can be roughly
estimated that these air pollutants increased
overall mortality by 2.3 % (or 6.4 % when including
the 75% PM, s fraction content). In view of the
range of mean annual concentrations of these
pollutants recorded in stations from different types
of locality (ranging from 13.3 ,ug/m3—53 yg/m3)
the ratio of premature deaths due to PM ¢ pollu-
tion of ambient air fluctuates from less than
1 % in urban localities lacking traffic load to
10 % in localities most burdened by industry and
road traffic.

With the total number of 106,348 deceased CR
citizens in 2011 (source: CSO 2012) the given
data reveals that the number of premature deaths
caused by exposure to PM g is in the range of
2,370 persons, or 6,417 when including the 75%
PM; 5 fraction content. Similarly, it can be esti-
mated that this airborne pollutant is responsible
for nationwide hospital admissions in 2011 of
about 760 patients with acute cardiac complaints
and 1,240 patients with acute respiratory problems.
The estimate for the range of mean annual con-
centrations of this pollutant ranges from 3 hospital
admissions due to acute cardiac problems and
5 due to respiratory complaints per 100,000 inha-
bitants living in areas with the lowest levels of
pollution (17.4 ,ug/m3) to 19 acute cardiac cases
and 30 acute respiratory patients per 100,000
inhabitants in areas with maximum industrial and
traffic load (53 ,ug/m3 ).

2.3.3 Evaluation of health risks
from carcinogens

An estimate of the theoretical increase of cancer
risk caused by long-term exposure to pollutants
Jfrom outdoor air was carried out for arsenic,
nickel, BaP and benzene. The estimate is based on
the theory of non-threshold effect of carcinogens
and takes into account the relationship of dose
and effect. For the calculation, unit cancer values
(UCR) were used, these being the magnitude of
the risk of increased probability of oncological
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Tab. 2.3.3.1 Hodnoty UCR pro sledované latky s karcinogennim ticinkem
Tab. 2.3.3.1 Unit cancer risk values for the monitored carcinogens

Skodlivina Arzen Nikl Benzen Benzo[a]pyren

Pollutant Arsenic Nickel Benzene Benzo[a]pyrene
Jednotka rizika 1.5E-03 3.8E-04 6.0E-6 8.7E-02
UCR

Skodlivina Benzo[a]anthracen Benzo[b]fluoranthen Benzo[A]fluoranthen Benzo[ghilperylen

Pollutant Benzo[a]Janthracene | Benzo[b]fluoranthene | Benzo[k]fluopranthene | Benzo[ghiJperylene
Jednotka rizika 1.0E-04 1.0E-04 1.0E-05 1.0E-06
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

pusobeni karcinogennich latek a uvazuje linearni
vztah mezi ddvkou a G¢inkem. Pro vypocet byly
pouzity hodnoty jednotkového rizika (UCR), coz je
velikost rizika zvySeni pravdépodobnosti nidoro-
vého onemocnéni pfi 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 materidlli Svétové
zdravotnické organizace (napf. Air quality guide-
lines for Europe a Air quality guidelines, Global
update 2005, Particulate matter, ozone, nitrogen
dioxide and sulfur dioxide) a z dalSich zdrojt
(US EPA, HEAST).

Pro obyvatele jednotlivych typ méstskych lokalit
byla uvazovéna celoZivotni expozice sledovanym
latkdm na drovni ro¢nich aritmetickych pramért
za rok 2011 a byla vypoctena mira individudlniho
rizika. Vysledky shrnuje tab. 2.3.3.2, ve které je pro
hodnocené $kodliviny uvedena vySe individual-
niho rizika ziskana na zéklad€ koncentraci na ven-
kovskych pozadovych stanicich, dile minimalni
hodnota zdravotniho rizika pro obyvatele nejméné
zatizeného typu méstskych lokalit a maximalni
hodnota pro obyvatele nejvice zatizeného typu

disease at a life-long exposure to 1 yg/m3 of
the carcinogens in ambient air. The UCR values
for the assessment of carcinogens (Tab. 2.3.3.1)
were taken from WHO materials (Air Quality
Guidelines for Europe, Air Quality Guidelines,
Global Update 2005 — Particulate Matter, Ozone,
Nitrogen Dioxide and Sulphur Dioxide and other
sources (US EPA, HEAST).

For the population in each type of urban locality
there was considered the lifetime exposure to the
compounds under follow-up at the level of the
annual arithmetic averages for the year 2011 and
individual risk was calculated. The results are
summarized in Tab. 2.3.3.2 giving individual risks
based on the data from the rural background
stations, the minimum health risk value for inhabi-
tants of the least burdened type of urban locality
as well as the maximum value for those in the
most burdened urban areas. The mean value of
individual risk was calculated from the concentra-
tions of carcinogens in all monitored localities
falling into the urban locality categories 2-5
(see Tab. 2.2.1).

Tab. 2.3.3.2 Odhad individualniho rizika expozice karcinogennim latkam ve venkovnim ovzdusi, 2011
Tab. 2.3.3.2 Estimate of the individual risk from exposure to airborne carcinogens, 2011

. . 5 , Méstské prostredi / Urban environment
Skodlivina Venkovské pozadi —— IR TR
Pollutant Rural background Minimalni hodnota Primérna hodnota | Maximalni hodnota
Minimum value Mean value Maximum value
Arzen 1.58E-06 5.25E-07 2.36E-06 9.36E-06
Arsenic
Nikl 1.67E-07 1.52E-07 8.51E-07 1.05E-05
Nickel
Benzo[a]pyren 3.48E-05 3.48E-05 1.93E-04 8.85E-04
Benzo[a]pyrene
Benzen 2.94E-06 2.94E-06 1.07E-05 4.10E-05
Benzene
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méstskych lokalit. Primérnd hodnota individual-
niho rizika byla vypoctena na zakladé koncentraci
karcinogennich latek ve vSech monitorovanych
sidlech spadajicich do kategorie 2 azZ 5 méstskych
lokalit (viz tab. 2.2.1).

Teoretické zvyseni rizika nddorového onemocnéni
v disledku expozice znecistujicim latkdm z ven-
kovniho ovzdusi se jiz nékolik let v podstaté ne-
meéni a pohybuje se pro jednotlivé karcinogenni
latky v fadu 107 az 1073 (riziko vzniku nadoro-
vého onemocnéni o jeden piipad na 10 miliént
az 1 tisic obyvatel). Nejvétsi prispévek predstavuje
expozice karcinogennim polycyklickym aromatic-
kym uhlovodikiim: v nejvice zatizenych priimyslo-
vych méstskych lokalitich bylo dosazeno hodnot,
které predstavuji zvySeni celoZivotniho rizika
vzniku naddorového onemocnéni témér o jeden pii-
pad na tisic obyvatel.

Citace:

[1] WHO: WHO air quality guidelines for particu-
late matter, ozone, nitrogen dioxide and sulfur
dioxide, Global update 2005, Summary of risk
assessment, Geneva 2006.

[2] Hurley F. et al.: Methodology for the cost-benefit
analysis for CAFE. Volume 2: Heath Impact
Assessment, European Commission, 2005.

The theoretical increase of cancer risk caused
by exposure to pollutants from the outdoor envi-
ronment has not essentially changed for several
vears and is in the range of 107-107 for the
different carcinogens (one incremental cancer
case per 10 million to 1 thousand inhabitants).
The greatest contribution is from exposure to
carcinogenic polycyclic aromatic hydrocarbons
(PAHs): in the most burdened industrial urban
areas the values attained represent an incre-
mental lifelong cancer risk by almost one case
per 1,000 of the population.

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 2006.

[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. 2.1a Vyvoj incidence oSetienych akutnich respiraénich onemocnéni bez chfipky,
déti 1-5 let, 1995-2011
Fig. 2.1a Trend in incidence of the treated acute respiratory diseases excluding influenza,
children 1-5 years, 1995-2011
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Obr. 2.1b Podil jednotlivych skupin diagnéz na celkové osetiené akutni
respiracni nemocnosti, 2011
Fig. 2.1b Share of particular diagnose groups on the total treated acute
respiratory morbidity, 2011
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7 )
Obr. 2.2 Primérné roéni koncentrace ¢astic frakce PM1o podle typu lokalit, 2011
Fig. 2.2 Annual mean levels of particulate matter PM1o by type of the locality, 2011
[Hg/m?]
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Obr. 2.3 Rozdéleni ¢etnosti stanic podle poétu dnii v roce s prekroéenim
denniho imisniho limitu PM19, zahrnuto 110 méricich stanic v 53 sidlech, 2011
Fig. 2.3 Frequency distribution of stations by number of days exceeding the daily
PM1¢ limit value, covered 110 measuring stations in 53 municipalities, 2011
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% N
Obr. 2.4 Primérné ro¢ni koncentrace ¢astic frakce PM2,5 na méstskych stanicich, 2011
Fig. 2.4 Annual mean concentrations of PMz2.5 on the urban monitoring stations, 2001
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Obr. 2.5 Primérné roc¢ni koncentrace polycyklickych aromatickych uhlovodika, 2011
porovnani s odhadem stiedni hodnoty pro méstské neprimyslové lokality
Fig. 2.5 Annual mean concentrations of polycyclic aromatic hydrocarbons, 2011
comparison with a mean value estimate for urban non-industrial localities
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Obr. 2.6 Toxicky ekvivalent benzo[a]pyrenu na vybranych stanicich, 2001-2011
Fig. 2.6 Benzo[a]pyrene Toxic Equivalent TEQ, selected stations, 2001-2011
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Obr. 2.7 Rozdéleni obyvatel monitorovanych mést podle Grovné imisni zatéze, 2001-2011
(v intervalech ro€nich limitnich hodnot)

Fig. 2.7 Distribution of the population by the levels of air pollution, 2001-2011
(at annual limit intervals)
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Pozn.: Do hodnoceni prekrogeni roéniho imisniho limitu suspendovanych ¢astic PM4q bylo zahrnuto také kritérium 36. nejvyssi
24-hod. koncentrace.
Note: Criterion of 36t maximum 24-h concentration was also included in the assessment of exceeding the annual limit of PMy,.
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3. ZDRAVOTNI DUSLEDKY A
RIZIKA ZNECISTENI PITNE
A REKREACNIi VODY

Pitnou vodou z vefejnych vodovoda bylo v roce 2011
zsobovino 93,06 % obyvatel CR. Udaje o kvalité
pitné vody jsou ziskavany od roku 2004 v ramci
celostatniho monitoringu vefejného zasobovani pit-
nou vodou pomoci informac¢niho systému spravo-
vaného Ministerstvem zdravotnictvi. VétS§inovym
zdrojem dat jsou rozbory zajistované provozova-
teli, jejichZ provedeni v predepsané Cetnosti a roz-
sahu je uloZeno platnou legislativou; menSina dat
je pofizena v ramci hygienického dozoru. Do sys-
tému mohou byt vkladany pouze vysledky analyz
provedenych v laboratofich s platnym osvédce-
nim o akreditaci, autorizaci nebo o spravné Cin-
nosti laboratofre.

V roce 2011 bylo monitorovano celkem 4 056 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
(3 773) pattila k tzv. mens$im, v nichZ je ziso-
bovano po méné nez 5 000 obyvatelich. Pouze
285 zasobovanych oblasti patfilo do kategorie
tzv. vétsich, v nichz je vSak napojeno na vodovod
80 % viech obyvatel CR zisobovanych vodou
z vefejného vodovodu. Celkem 41 % obyvatel je
zasobovano pitnou vodou vyrobenou z podzem-
nich zdroja, 39 % z povrchovych zdroji a 20 %
ze zdrojii smiSenych. Celkovy podil podzemnich
a povrchovych vod je asi 1 : 1.

3.1 Kvalita pitné vody

V roce 2011 bylo provedeno pies 33 tisic odbért
pitné vody, pfi kterych bylo ziskdno vice nez
820 tisic hodnot ukazatelli jakosti vody. Limity
zdravotné vyznamnych ukazateld (limitovanych
nejvyssi mezni hodnotou’, NMH) byly prekro-

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

Drinking water from the public water supply
systems was available to 93.06 % of the popula-
tion of the Czech Republic in 2011. Drinking water
quality data has been obtained since 2004 within
the nationwide monitoring of drinking water from the
public supply using an information system main-
tained 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 2011, a total of 4,056 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
252/2004 of the Ministry of Health of the Czech
Republic as last amended. The overwhelming
majority of supply zones (3,773) 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 %, 39 % and 20 % of the population were
supplied with drinking water produced from under-
ground, surface and mixed sources, respectively.
The ratio of underground and surface waters is 1 : 1.

3.1 Drinking water quality

In 2011, more than 33 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

' Zasobovana oblast je prakticky totozny pojem jako ve-

fejny vodovod, liSici se pouze v pfipadé, kdy je jeden
vodovod zasobovan z vice zdroju, které se od sebe svou
kvalitou vyrazné odliSuji a pfed vstupem do spotrebisté
se nemichaji.

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

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 and the water is not
blended before entering the consumer place.

2 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.
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Health consequences and risks from drinking and bathing water pollution

ceny v 1492 pripadech. Mezni hodnoty3 (MH)
ukazateli jakosti, charakterizujicich predevsim
organoleptické vlastnosti pitné vody, nebyly do-
drzeny v 10 414 ptipadech. Ve vétSich zasobo-
vanych oblastech (vodovodech) bylo z celkového
poctu pfislusnych stanoveni zji§téno prekroceni
NMH v 0,09 % a MH v 0,78 % stanoveni. V men-
Sich oblastech piekrocilo NMH 0,77 % pfislusnych
stanoveni, MH 2,46 % stanoveni. Vyvoj jakosti
pitné vody dodavané verejnymi vodovody v obdobi
let 2005-2011 je zndzornén na obr. 3.1. Nejcas-
t&ji jsou prekracovany limitni hodnoty pro Zelezo a
mangan, v menSich oblastech také pro hodnotu pH.
Cetnost nedodrZeni limitnich hodnot vzriistd se
zmenSujici se velikosti oblasti (klesajicim poctem
zasobovanych obyvatel). Ve vétSich oblastech je
zjiStovano cetnéjsi prekracovani limitni hodnoty
pro chloroform, v mens$ich oblastech jsou castéji
prekracovany limitni hodnoty pro dusi¢nany a
ostatni ukazatele. Cetnost prekro¢eni pro mikro-
biologické ukazatele je zndzornéna na obr. 3.2
a pro zdravotné vyznamné chemické ukazatele
na obr. 3.3. Ve vétSich oblastech byla pfekrocena
limitni hodnota pro zdravotné vyznamné ukazatele
(NMH) v 1,2 % pro herbicid terbuthylazin, u dal-
§ich chemickych latek nebyla NMH piekrocena
ve vice nez 0,5 % pripadt. Pro chloroform byla
limitni hodnota (MH) pfekroc¢ena ve 2,8 % pii-
padi. V menSich oblastech byla nejCastéji pre-
kro¢ena NMH zdravotné vyznamnych ukazatell
pro dusi¢nany (4,8 %), pesticidy desethylatrazin
(3,7 %) a atrazin (0,9 %).

Celkem 80 % obyvatel (7,8 miliénu) bylo v roce
2011 zasobovano pitnou vodou z distribucnich siti,
v nichZ nebylo nalezeno Zadné ptekroceni limitu
ani u jednoho ze zdravotné vyznamnych ukazateli.
Naproti tomu v 161 pfevazné nejmensich vodo-
vodech, zasobujicich zhruba 46 tisic obyvatel,
bylo nejméné u jednoho zdravotné vyznamného
ukazatele nalezeno ve vSech provedenych stano-
venich pfekroceni limitni hodnoty.

Z hlediska zdravotniho rizika jsou nejproblema-
ti¢téj$imi kontaminanty pitné vody dusi¢nany a
chloroform. Prekro¢eni limitni hodnoty dusi¢nani
(50 mg/l) bylo zjisténo celkem ve 3,0 % pripadi.
V 159 oblastech zasobujicich celkem 65,3 tisic

in 1,492 samples analyzed. Failure to comply with
the limit values’ (LVs) for the drinking water
quality indicators relevant to the sensory proper-
ties was reported in 10,414 samples analyzed.
In larger supply zones, MLV or LV was exceeded
in 0.09 % and 0.78 %, respectively, of the total
of the corresponding analyses. In smaller supply
zones, the respective rates were 0.77 % and 2.46 %.
The trend in the drinking water quality from the
public supply system in 2005-2011 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 chloro-
form is more often exceeded in larger supply zones
while in the smaller ones non-compliance with
the limits for nitrates and all the other indicators
is more frequently seen. Non-compliance with
the microbiological indicators is represented in
Fig. 3.2 and non-compliance with the limits for
chemical indicators with significance for health in
Fig. 3.3. In larger supply zones, the MLV exceedance
rates were 1.2 % for the herbicide terbuthylazine
and 0.5 % or less for the other chemicals. The LV
exceedance rate for chloroform was 2.8 %. As for
the indicators with significance for health in smaller
supply zones, the MLV exceedance rates were the
highest for nitrates (4.8 %) and for the pesticides
desethylatrazine (3.7 %) and atrazine (0.9 %).

In 2011, 80 % (7.8 million) of the population were
supplied with water from the distribution systems
in which no exceedance of any limit was recorded
for any indicator with significance for health.
On the other hand, at least one of the maximum
limit values for any indicator with significance
for health was exceeded in all analyzed samples
in 161 mostly smallest supply systems serving
altogether nearly 46 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 3.0 % of the analyzed samples. In 159 supply
zones serving a total of 65.3 thousand popula-
tion, the annual mean concentration of nitrates was
equal to or higher than the limit value (with a range

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

3 The limitvalue (LV) applies to the content of the respective
indlicator relevant to the sensory quality of drinking water. Non-
compliance with LV usually does not pose an acute health risk.
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obyvatel dosadhla ¢i pfevySila stfedni ro¢ni kon-
centrace limitni hodnotu pro obsah dusi¢nant (roz-
mezi 50-124 mg/l). Obsah chloroformu nad li-
mitni hodnotou (30 pg/l) byl zjistén v 1,5 %
pfipadi. Ve 21 oblastech zasobujicich celkem
79,7 tisic obyvatel dosdhla ¢i prevysila stfedni
ro¢ni koncentrace chloroformu limitni hodnotu.

Soucasna doba piinasi stile vice poznatkli o zdra-
votnim vyznamu optimalniho obsahu vapniku a
horc¢iku v pitné vodé. Z monitoringu vyplyva,
7e jen 21 % obyvatel je zasobovéano pitnou vodou
s doporucenou optimdlni koncentraci vapniku
(40-80 mg/1), pouhych 5 % obyvatel pak hoi¢iku
(20-30 mg/l), (obr. 3.4). Vodou s optimalni tvrdosti
(2-3,5 mmol/l) je zasobovano 28 % obyvatel. Proto
je sniZzovani obsahu téchto prvkid doméci tpravou
vody v naprosté vétsing€ ptipadil neZadouci.

Ozareni z pitné vody je plisobeno prevazné pii-
tomnosti radonu, prispévek ostatnich radionuklida
(izotopy radia, uranu) k ozéfeni z pitné vody je
velmi nizky. Smérnd hodnota pro objemovou akti-
vitu radonu byla v roce 2011 prekrocena zhruba
v 11 % pripadd. Prekroceni mezni hodnoty se
tykd vétsinou vodovodl s nizkym poctem zaso-
bovanych osob a je postupné feSeno instalova-
nim odradonovacich zafizeni. Primérné ozéreni
z vody v dasledku pfitomnosti Rn-222 (efektivni
davka z ingesce i inhalace) je mozno odhad-
nout na 0,06 mSv/rok, coZ je asi stokrat nizsi
nez z radonu pronikajiciho do budov pfimo ze
zemé. Celkové zplsobi obsah radionuklidd pfi-
tomnych v pitné vodée efektivni davku v priméru
asi 0,07 mSv/rok. Pfijmem pitné vody je tedy Cer-
pano asi 7 % obecného limitu (1 mSv/rok) daného
vyhlaSkou Statniho dfadu pro jadernou bezpecnost
¢. 307/2002 Sb. o radiacni ochrané.

Schvalené vyjimky

Pro 257 z4sobovanych oblasti platila v roce 2011
vyjimka schvédlend organem ochrany vetejného
zdravi. Mirnéjsi hygienicky limit neZ stanovi vy-
hlaska ¢. 252/2004 Sb. byl nejcastéji povolen pro
dusi¢nany (124 oblasti z4sobujici celkem 71,8 tisic
obyvatel). Povolend limitni hodnota se pohybo-
vala v rozmezi od 55 do 93 mg/l. Z dal$ich zdra-
votné vyznamnych ukazatelii byla vyjimka udélena
napiiklad pro arzen (10 oblasti, 7,3 tisic obyvatel,
povoleny limit 15-30 pg/l) nebo pro herbicid atrazin
(7 oblasti, 32,2 tisic obyvatel) a desethylatrazin

of 50-124 mg/L). The limit value for chloroform
(30 ug/L) was exceeded in 1.5 % of the analyzed
samples. In 21 supply zones (six of which were
larger ones) serving a total of 79.7 thousand popu-
lation, the annual mean concentration of chloro-
Jorm 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 21 % of
the population are being supplied with water con-
taining the recommended optimum concentration
of calcium (40-80 mg/L) and 5 % of the popula-
tion 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 28 % of the population. That is why the content
lowering of these elements by home treatment
is unadvisable in majority of cases.

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 2011, the reference level of radon activity
was exceeded in about 11 % of samples. The limit
value exceedance was mostly reported for the water
supply systems serving small numbers of the popu-
lation only and remedial actions have been taken
progressively by installing radon removal devices.
Both the ingested and inhaled intake of radon
(Rn-222) from drinking water results in an esti-
mated effective dose of 0.06 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 radionuclides from
drinking water results in an estimated effective
dose of 0.07 mSv/year on average, i.e. in about 7 %
of the general limit of 1 mSv/year laid down by
the State Office for Nuclear Safety in Regulation
307/2002 on radiation protection.

Granted exemptions

In 2011, 257 supply zones had exemptions granted by
the public health protection authority. Less stringent
public health limits than those set in Regulation
252/2004 applied most often to nitrates (124 supply
zones serving a total of 71.8 thousand population).
The tolerated limit values ranged from 55 to 93 mg/L.
Other indicators significant for health with the
granted exemptions were e.g. arsenic (10 supply
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(14 oblasti, 1 tisic obyvatel). Podle udaja v data-
bazi Informacniho systému platil v 19 zasobova-
nych oblastech (3,1 tisic obyvatel) alespon po c¢ast
roku 2011 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 vetfejnych vodovodi
je prﬁmérné4 cerpano kolem 7 % celkového den-
niho pfijatelného pfijmu5 dusi¢nant (pfi denni
konzumaci 1 litru). U chloroformu byl zjistén pri-
mérny piijem z pitné vody predstavujici necelé
jedno procento denniho tolerovatelného piijmu,
mirmé nad 1 % ve vétsich zasobovanych oblastech.
Koncentrace ostatnich hodnocenych kontaminanta
v pitné vodé Casto nepfesahuji mez stanovitel-
nosti pouzité analytické metody, a proto expozici
témto latkam nelze kvantifikovat. S jistotou lze
vSak fici, Ze primérna expozice je mensi nez 1 %
prislusného expozi¢niho limitu. Akutni poSkozeni
zdravi obyvatelstva sledovanymi kontaminanty
nebylo zjisténo.

Na obr. 3.5 je ilustrovan vyvoj podilu pitné vody
na celkovém pfijatelném/tolerovatelném piijmu
obyvatelstva dusi¢nanim a chloroformu v obdobi
let 2005-2011. Z obrazku je zfejmé, Ze primérna
expozice dusi¢nanim z pitné vody po predcho-
zim poklesu od roku 2009 mirné roste. Expozice
chloroformu se pohybovala kolem 1 % expozic¢-
niho limitu.

Ackoliv primérny piijem dusi¢nand pitnou vodou
predstavuje asi 7 % celkového denniho pfijatel-
ného pfijmu dusi¢nanil, vice neZ jedna ctvrtina
obyvatel CR zasobovanych z vefejného vodovodu
ma pifijem dusi¢nant vyssi nez 10 % pfijatelného
pfijmu. Rozdéleni obyvatel podle velikosti expo-
zice kontaminantim z pitné vody v roce 2011 je

uvedeno na obr. 3.6.

zones, 7.3 thousand population, tolerated limit
range 15-30 ug/L), or herbicides such as atrazine
(7 supply zones, 32.2 thousand population) and
desethylatrazine (14 supply zones, 1 thousand popu-
lation). 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 2011
in 19 supply zones serving 3.1 thousand population.

3.2 Exposure to contaminants
from drinking water

As for the intake of contaminants from drinking
water, exposure to nitrates clearly predominates,
reaching about 7 % on average4 of the overall
acceptable daily intake’ of nitrates (for a daily
consumption of 1 litre of tap water per person). The
average daily intake of chloroform from drinking
water was nearly 1 % of the tolerable intake, being
slightly more than I % in larger supply zones.
As the concentrations of the other contaminants
in drinking water often do not reach the detection
limits of the respective analytical methods used,
it is not possible to quantify exposure to these sub-
stances. 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 2005-2011. It is
evident that the intake of nitrates from drinking
water has been slightly increasing since 2009 after
a previous decrease. 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 7 % of
the overall tolerable daily intake; nevertheless,
more than one quarter of the population of the
Czech Republic are supplied with drinking water

Velikost expozice kontaminantt v CR byla ziskéna po-
moci stfedni koncentrace (medianu) koncentraci v za-
sobovanych oblastech ziskanych rozbory vzorkl(l vody
béhem roku. Primérna expozice za vSechny oblasti pak
byla zvazena poétem zasobovanych obyvatel. Pfi po-
uziti 90% kvantilu koncentraci dusi¢nanu jde o hodnotu
ve vySi 8% denniho pfijatelného pfijmu.

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

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

The overall tolerable daily intake of a contaminant is its
total intake from food, drinking water, dust 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 2011 nebyla pracovniky odboru komunélni
hygieny krajskych hygienickych stanic zazname-
nana 7adna nakaza, otrava nebo jiné onemocnéni,
ke kterému by doslo v souvislosti s jakosti a uzi-
vanim pitné vody ze sledovanych vodovodu a ve-
fejnych (nebo pro zasobovani vefejnosti pouziva-
nych) studni.

3.3 Karcinogenni riziko z pitné vody

Pro vypocet predpovédi teoretického zvySeni
pravdépodobnosti vzniku nadorovych onemoc-
néni v ddsledku chronické expozice organickym
latkam (1,2-dichlorethan, benzen, benzo[a]pyren,
benzo[b]fluoranthen, benzo[k][fluoranthen, bromdi-
chlormethan, bromoform, chlorethen (vinylchlorid),
dibromchlormethan, indeno[/,2,3-cd]pyren, tetra-
chlorethen, trichlorethen) z 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 ¢loveéka 64 kg, stfedni
délka zivota 72 roki a celozivotni expozice (pie-
poctena na roc¢ni expozici a riziko) a stfedni hod-
nota spotieby pitné vody 1 litr denné. Z uvede-
nych latek ma nejvyssi podil na velikosti rizika
vzniku nddorového onemocnéni bromdichlor-
methan, dibromchlormethan, tetrachlorethan a
trichlorethen. Podle vypoctu teoretického zvySeni
pravdépodobnosti vzniku nddorovych onemocnéni
v duasledku chronické expozice karcinogennim
latkdm, provedeného s¢itanim tc¢inkt jednotlivych
latek podle doporuceni agentury US EPA, miiZe
konzumace pitné vody z vetejného vodovodu teore-
ticky pfispét k rocnimu zvyseni pravdépodobnosti
vzniku nddorovych onemocnéni pfiblizné¢ dvéma
pfipady na 10 miliénii obyvatel.

Vypoclty expozice a rizika byly provedeny podle
standardniho postupu, nicméné pouZité expozicni
faktory jsou vZdy zatiZeny urcitou mirou nejistoty,
jako napriklad omezené spektrum sledovanych
zdravotné vyznamnych latek, individualni velikost
konzumace pitné vody z vodovodu, riiznd mira
vstiebani sledovanych latek v organismu apod.
To mohlo vést k nad- i podhodnoceni situace.
Inhalacni a dermdlni expozice, které jsou u né-
kterych kontaminantli podobné vyznamné jako
konzumace, nebyly uvaZovany, protoZe chybi
specifické udaje o chovani Ceské populace prii
vyuZivani vody v domdcnosti.

that accounts for more than 10 % of the acceptable
daily intake of nitrates. Distribution of the popu-
lation by magnitude of exposure to contaminants
from drinking water in 2011 is shown in Fig. 3.6.

In 2011, community public health professionals
of the regional public health agencies reported no
infection, poisoning or other disease which would
be connected with quality or use of drinking water
from the monitored supply networks or public
(or for public supply used) wells.

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 simi-
larly significant as the ingestion of some contami-
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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 2011 bylo odebrano 5 634 vzorki z 321 ve-
fejnych a 2 253 komercnich studni. Nedodrzeni
limitnich hodnot ukazatelil jakosti pitné vody bylo
zaznamenano zhruba ve 4 % pripadQ; limity pro
obsah zdravotné vyznamnych ukazateld jakosti
vody (NMH) byly prekroceny v 1,3 % pfislus-
nych stanoveni. Relativné ¢etné byly nalezy nedo-
drzeni limitnich hodnot vSech mikrobiologickych
ukazatelti jakosti pitné vody, napt. Clostridium
perfringens (2,8 %), enterokoky (5,6 %), Escherichia
coli (3,2 %), koliformni bakterie (9,3 %). Z dalSich
ukazateli byly nejcastéji nedodrZzeny limitni hod-
noty pH (16,7 %), manganu (12,2 %), Zeleza (9,8 %)
a dusi¢nant (6,7 %).

3.5 Studie vyskytu humannich léciv
v pitné vodé

V letech 2010/2011 byl proveden v Ceské republice
prvni systematicky screening vyskytu humannich
1é¢iv v pitné vodé, pro ktery bylo vybrano pét latek:
naproxen, ibuprofen, diklofenak, karbamazepin a
17a-ethinylestradiol. Odbéry vzorkd pitné vody
na stanoveni téchto latek byly vzhledem k cesté
kontaminace zaméfeny zejména na vodovody vy-
uzivajici jako zdroj povrchové vody. Celkem bylo
ve tfech etapach (I. screening ve vSech krajich a
hlavnich vodovodech u spotfebitele na kohoutku,
II. odbéry ve vytypovanych rizikovych lokalitach
za Gpravnami pitné vody, III. ovéfovani naleze-
nych zvysSenych hodnot jak za tpravnami, tak
na kohoutku) analyzovano 131 vzorkl pitné vody.
V etapé screeningu nebyly v ani jednom z 92 vzorka
nalezeny koncentrace sledovanych 1é¢iv nad mezi
stanovitelnosti (MS, 0,5 ng/l). V etapé Setieni
v rizikovych lokalitdch byl v upravené pitné vodé
(23 lokalit) ve vétSiné z nich nalezen obsah latek
nad MS, nejcastéji ibuprofenu (12x) a karbama-
zepinu (9x). Ve vodovodech, které vyuZivaji suro-
vou vodu ze stfednich ¢i dolnich toku fek, se tak
stopy 1éciv vyskytly, ale diky michani s podzemni
vodou a pravdépodobné i chemické oxidaci v di-
sledku pouzité dezinfekce byly pak na kohoutcich

nants 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 and individual
water sources used for business activities have also
been entered in the Information System. In 2011,
5,634 samples were collected from 321 public wells
and 2,253 commercial ones. About 4 % of samples
did not comply with the limit values for the drinking
water quality indicators; the limits (MLVs) were
exceeded in 1.3 % of relevant determinations.
Failure to comply with the limit values were rela-
tively frequent in all microbiological indicators,
e.g. Clostridium perfringens (2.8 %), enterokoky
(5.6 %), Escherichia coli (3.2 %), coliform bacteria
(9.3 %). Out of the other indicators the most frequent
failures were recorded in pH indicator (16.7 %),
manganese (12.2 %), iron (9.8 %) and nitrates (6.7 %).

3.5 A study of the human drugs
occurrence in drinking water

In the Czech Republic in 2010/2011 there has been
carried out the first systematic screening of the
occurrence of human pharmaceuticals in drinking
water, for which five substances have been selected,
namely naproxen, ibuprofen, diclofenac, carba-
mazepin and 17a-ethinylestradiol. In view of the
pathway of contamination, drinking water sampling
has been targeted at water mains of water works
using surface water sources. Overall, in three stages
(I — screening in all administrative regions and
water mains at the consumer’s tap; Il — selected
localities under risk at the water works outlets;
11l — verification of the elevated levels found at
the water works outlets and at the consumers’ taps)
a total of 131 samples of drinking water have been
analyzed. In the screening stage in none of the
92 samples have there been found any concentra-
tions of the drugs under follow-up exceeding their
detection limit (DL, 0.5 ng/L). In the stage of
investigating the 23 localities under risk, in most of
them there have been found levels exceeding their
DL, most frequently ibuprofen (12x) and carbama-
zepin (9x). In water mains carrying raw water from
the middle and lower reaches of rivers there have
been found traces of drugs, however, due to mixing
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u spotiebiteld (IIl. etapa) nalezeny hodnoty nad
MS pouze ve dvou vodovodech (z celkem vice nez
sta monitorovanych). Koncentrace 17a-ethinyl-
estradiolu byly ve vSech pfipadech pod mezi
stanovitelnosti (0,5 ng/l v I. etapé, 2 ng/l ve IL
a III. etap€). Zdravotni riziko pro spotiebitele,
posouzené podle metodiky Svétové zdravotnické
organizace jako podil dolni hranice denni 1éCebné
davky daného 1éCiva (nejnizsi koncentrace, ktera
jesté vyvola zadany lécebny efekt u cilové popu-
lace) a teoretické denni davky pfijaté konzumaci
2 litri pitné vody, bylo vyhodnoceno jako zanedba-
telné. Vice informaci o této studii je uvedeno v od-
borné zpraveé za rok 2011 na adrese www.szu.cz/
tema/zivotni-prostredi/monitoring-pitne-vody.

3.6 Monitoring kvality rekreacnich vod
ve volné prirodé

Od roku 2004 je v provozu systém celostatniho
monitoringu kvality rekreacnich vod v koupacich
oblastech a koupaliStich ve volné piirodé€ (IS PiVo,
spravovany MZ). Béhem koupaci sezény jsou
do informacniho systému zasilana data o kvalit&
vody pro koupdni. Orginy ochrany vefejného
zdravi data vyhodnocuji a podle metodického
navodu hlavniho hygienika CR oznacuji kvalitu
rekreacni vody jednim ze stupiii pétimistné stup-
nice. Aktudlni kvalita koupacich vod je pfistupna
vefejnosti na webovych strankach krajskych hygie-
nickych stanic, na strankdch Néarodniho geoportilu
INSPIRE spravovaném Cenia (http://geoportal.gov.cz/
koupaci_vody) a na webové strdnce Koupaci vody
(www.koupacivody.cz). Ze ziskanych dat je kazdy
rok zpracovana zprava podle pozadavkd Evropské
unie a zasldna Evropské komisi.

Kvalitu rekreacnich vod v Ceské republice je mozno
hodnotit jako pomérné dobrou. Pocet hlasenych
koupacich vod do EU, kde je kvality vody sledo-
vana, vzrostl ze 176 v roce 2004 na 183 v roce 2011.
Zpocatku monitorovani byl podil vyhovujicich kou-
pacich vod nizky vzhledem ke zna¢nému poctu vod
s nedostateCnym vzorkovanim. Postupné stoupal
pocet koupacich vod, které vyhovély limitnim po-
Zadavkiim EU. Zatimco v roce 2004 vyhovélo poZa-
davkiim 49 % z celkového poctu sledovanych kou-
palist, v roce 2011 to bylo jiz 87 %. Nejvétsim problé-
mem tuzemskych piirodnich vod nadale zistava
masovy vyskyt sinic tvoficich vodni kvéty, a to ze-
jména béhem letnich mésicti a zacatkem podzimu.

with ground water and probably also due to
chemical oxidation following disinfection, levels
exceeding the DL have been found only in two
water mains at the consumer’s tap (out of more
than 100 monitored) in stage IIl. The concentra-
tions of 17a-ethinylestradiol were below the detec-
tion limit in all cases (0.5 ng/L in stage I; 2 ng/L
in stages Il and IIl). The health risk for con-
sumers assessed following WHO methodology
as the proportion of the lower limit of the daily
therapeutic dose (the lowest concentration yet
eliciting a therapeutic effect in the targeted popu-
lation) and the theoretical daily dose ingested by
consuming 2 L drinking water, has been evaluated
as being negligible. More information on this
study has been presented in a technical report
for 2011 at the address: www.szu.cz/tema/zivotni-
prostredi/monitoring-pitne-vody.

3.6 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 I 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 183 in 2011. Over this period, the number
of bathing waters meeting the EU limits showed
an upward trend. At the very beginning, the pro-
portion of the compliant bathing waters was
low because of insufficiently sampling. In 2004,
the compliance rate was 49 % in comparison
with 87 % in 2011. 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.

36

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



Zdravotni dusledky a rizika znecéisténi pitné a rekrea¢ni vody
Health consequences and risks from drinking and bathing water pollution

7 )
Obr. 3.1 Cetnost nedodrzeni limitnich hodnot podle velikosti zasobované oblasti,
2005-2011
Fig. 3.1 Exceedance of the DW quality limit values by size of the supply zone, 2005-2011
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MLV — maximum limit value — for health relevant indicators
LV — limit value — for indicators of organoleptic properties
Obr. 3.2 Cetnost nedodrzeni limitni hodnoty pro mikrobiologické a biologické
ukazatele, 2011
Fig. 3.2 Exceedance of the limit values for microbiological and biological
indicators, 2011
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7 A\
Obr. 3.3 Cetnost nedodrzeni nejvy$si mezni hodnoty pro chemické latky, 2011
Fig. 3.3 Exceedance of the maximum limit value for chemicals, 2011
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Zadné prekroéeni nejvy$si mezni hodnoty u obou typti oblasti: 1,2-dichlorethan, chlorethen (vinylchlorid), microcystin-LR, PAU, méd, stfibro.
Zadné prekrogeni nejvy$si mezni hodnoty u oblasti nad 5 000 obyv. a &etnost prekroeni do 0,1 % u oblasti do 5 000 obyv.:
trihalomethany, kadmium, nikl, rtut, selen, kyanidy, tetrachlorethen, trichlorethen, benzen, benzo[a]pyren.
No excessive values in both types of supply zones: 1,2-dichloroethane, chloroethene (vinylchloride), 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.:
trihalogenmethanes, cadmium, nickel, mercury, selenium, cyanides, tetrachloroethene, trichloroethene, benzene, benzo[aJpyrene.
Obr. 3.4 Rozdéleni obyvatel podle obsahu hoi¢€iku a vapniku v dodavané pitné vodé, 2011
Fig. 3.4 Distribution of the population by magnesium and calcium content in tap water, 2011
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Obr. 3.5 Podil pitné vody na celkovém pfijatelném pfijmu dusi¢nanti a chloroformu,
2005-2011

Fig. 3.5 Population exposure to nitrates and chloroform from drinking water,
2005-2011
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Obr. 3.6 Rozdéleni obyvatel podle expozice chemickym latkam z pitné vody, 2011
Fig. 3.6 Distribution of the population by exposure to chemicals from drinking
water, 2011
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4. ZDRAVOTNI DUSLEDKY
A RUSIVE UCINKY HLUKU

Subsystém III zahrnuje monitorovani hluku opako-
vanym 24-hodinovym méfenim v méficich mistech
a dotaznikové Setieni ve sledovanych lokalitach.
Meéfeni hluku probihalo od roku 1994 do roku 2006
kazdoro¢né v 19 méstech CR. V kazdém mésté byly
vybriny dvé lokality s rozdilnou intenzitou hluku,
v kazdé lokalité bylo zvoleno vzdy jedno méfici
misto. Od roku 2009 probihd méfeni periodicky
s intervalem 2-3 roky.

4.1 Méreni hluku v roce 2011

V roce 2011 bylo méfeni realizovano v 9 méstech
(Havlicktv Brod, Hradec Kralové, Jablonec nad
Nisou, Olomouc, Ostrava, Plzeti, Praha 3, Usti
nad Orlici a Znojmo), tj. celkem v 18 lokalitach.
Zajistovano bylo Zdravotnim udstavem se sidlem
v Usti nad Labem jako vefejna zakdzka. V kaZ-
dém z méficich mist probéhlo 24-hodinové méreni
hluku dvakrat, poprvé v dubnu az ¢ervnu, podruhé
v zafi az fijnu. Méfeni probihala za standardnich
podminek danych v Metodickém navodu pro mé-
feni a hodnoceni hluku v mimopracovnim pro-
stfedi. Sledovéani klimatickych podminek se prova-
délo po celou dobu méfeni. Méfeni se neprova-
déla v pripadé kratkodobych neobvyklych hluko-
vych situaci (napf. kratkodobd uzavéra komuni-
kace apod.). Soucasti kazdého méfeni bylo séitani
cetnosti a intenzity dopravy v souladu s Novelou
metodiky vypoctu hluku silni¢ni dopravy 2004.
Pro dodrzeni jednotného postupu méfeni vzhle-
dem k pfedchozim obdobim slouZily katalogové
karty jednotlivych lokalit a manual méfeni. Vysle-
dek méfeni predstavuje veskery hluk v misté mé-
feni vcetné hluku pozadi, eliminovdn je pouze
vliv atypickych hlukovych udélosti, nejistota mé-
feni je + 2 dB.

Od roku 2010 vstoupil v platnost Metodicky na-
vod pro hodnoceni hluku v chranéném venkovnim
prostoru staveb. Tento metodicky ndvod navazuje
na CSN ISO 1996-2 z roku 2009 a stanovuje jako
hodnotici veli¢inu hladinu akustického tlaku zvuku
dopadajiciho na fasddu. Dale metodicky navod
udava korekce urcené k ziskani hladiny dopada-
jiciho zvuku a podminky pouZiti téchto korekeci.
Je uréen primarné ke sjednoceni postupu pii vy-

4. COMMUNITY NOISE
AND HEALTH

Subsystem IIl comprises repeated 24-hour noise
measuring at specific sites under monitoring and
questionnaire surveys. Noise measuring has been
carried out from 1994 through 2006 on an annual
basis in 19 cities. In each city two localities with
differing noise intensities were selected, in each loca-
lity there being a single measuring site. Since 2009
periodical measuring is being conducted at 2- to
3-year intervals.

4.1 Measuring noise in the year 2011

In 2011, measuring has been carried out in 9 cities
(Havlickiv Brod, Hradec Krdlové, Jablonec nad
Nisou, Olomouc, Ostrava, Plzern, Prague 3, Usti
nad Orlici and Znojmo), i.e. in 18 localities altogether.
It has been fulfilled by the Institute of Public Health
in Usti nad Labem to public order. In each of the
measuring sites there has been executed 24-hour
measuring twice, the first time in April-June, and
then in September-October. The measuring has
taken place under standard conditions following
the Methodological Instructions. Meteorological
conditions have been followed up over the whole
period of measuring. Measuring was not conducted
in cases of short-term unusual noise situations
(e.g. a short-term closure of a road communica-
tion, etc.). A part of each measuring is also the
determination of the intensity and structure of
traffic. To be in keeping with a uniform procedure
in measuring in view of previous periods there
served catalogue cards on individual localities
and a measuring manual. The measuring results
represent all the noise at the site including back-
ground noise, eliminated being only the influence
of atypical noise events; measuring uncertainty
is + 2 dB.

Since 2010 there came into force the Methodolo-
gical Instructions for Evaluating Noise in Protected
Outside Premises of Buildings. That methodolo-
gical guideline extends the norm CSN ISO 1996-2
of 2009 and sets as the evaluating quantity the
level of acoustic pressure of noise impacting on
the facade. Furthermore, the methodological
guideline sets the corrections given for obtaining
the level of impacting noise and the conditions
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konu statniho zdravotniho dozoru. Pro tcely mo-
nitorovani hluku a porovnani vysledkd méfeni
v roce 2011 s vysledky z predchozich let byla
k analyze pouzita pfimo hodnota hluku naméfena
pred fasddou, bez pouziti korekce pro odrazy.
Hladina akustického tlaku zvuku dopadajiciho
na fasddu podle platného metodického ndvodu
je publikovana v odborné zpravé Systému moni-
torovani (Www.szu.cz).

Po zpracovani vysledki méfeni hluku jsou vystu-
pem hlukové ukazatele dané vyhlaskou 523/2006 Sb.
o hlukovém mapovani: Ly pro den, L, pro vecer,
L, pro noc a Lgy, pro den-vecCer-noc. Poradi loka-
lit podle hlucnosti je znazornéno na obr. 4.1 a 4.2,
kde jsou lokality sefazeny podle primérné hladiny
akustického tlaku ze dvou méfeni v roce 2011.
Primér v roce 2011 je srovnéan s rozpétim vSech
ro¢nich priméri ziskanych v predchozim pribéhu
monitorovani. Ve vétSiné lokalit jde o vysledky
z let 1994 az 2006 a z roku 2009, s vyjimkou
Ostravy - Havlickovo ndmésti, Ostravy - 17. listo-
padu a Znojma - Rooseveltova, kde zacalo mo-
nitorovani pozdé&ji, a Havlickdv Brod - Prazska,
kde byl rok 2009 nahrazen rokem 2010.

N

ukazatelich lokalita Plzen - Klatovska, na druhém
a tietim mist¢ byly Praha 3 - Konévova a Havlickiv
Brod - Prazska. Nejtissi byla lokalita Jablonec nad
Nisou - MSenska, nasledovala lokalita Praha 3 -
Pod lipami. Pfevazujicim zdrojem hluku ve vét-
§iné lokalit je silni¢ni doprava. Nejvys$si pocet
vozidel projizdél lokalitami Plzen - Klatovska
a Hradec Krélové - Baarova. Nékladni doprava
byla nejintenzivnéjsi v lokalit¢ Havlickiv Brod -
Prazska. Tramvaje se vyskytuji ve tfech sledova-
nych lokalitach, nejvice jich projizdélo v Praze 3 -
Konévova. V obou lokalitich v Usti nad Orlici
ovliviiuje hlukovou situaci Zeleznice. Pocet pro-
jizdéjicich vozidel neodpovida hladiné akustic-
kého tlaku, nebot velky vliv ma téz vzdalenost
budov od komunikace a jejich usporadéani (sou-
visla nebo nesouvisla fada) a u tichych lokalit
téZ hluk doléhajici z okolnich komunikaci.

Nejvétsi vzestup naméfenych hodnot ve vsech
ukazatelich nastal v lokalit¢ Hradec Kralové -
Labska kotlina. Lgy, pramér méfeni v roce 2011

zde byl cca o 3 dB vy$§i neZ primér v roce 2009.
Rozdil je zptsoben pravdépodobné zménou orga-

of applying those corrections. It is primarily meant
for unifying the procedure in the exercising of state
public health surveillance. For the purpose of
monitoring noise and comparing measuring results
in the year 2011 with those from previous years,
for analysis there has been directly applied the
noise value measured in front of the facade without
applying any correction for echoes. The level of
the acoustic pressure of noise impacting on the
facade according to the valid methodological
guideline has been published in a technical report
of the Monitoring System (Www.szu.cz).

For the processing of results of noise measuring
the output are noise indicators given in Public
Notice No. 523/2006 Coll., on noise mapping:
Ly for day, L, for evening, L, for night and Ly, for
day-evening-night. The order of localities according
to noisiness is illustrated in Fig. 4.1 and 4.2, wherein
the localities have been arranged according to
their average levels of acoustic pressure from
two measurings in 2011. The average in 2011 is
compared with the range of all annual averages
obtained in the previous course of monitoring.
In the majority of localities, in question are results
from 1994 to 2006 and the year 2009, except for
Ostrava - Havlickovo ndm., Ostrava - 17. listo-
padu Street and Znojmo - Rooseveltova Street,
where monitoring began later, and Havlickiiv
Brod - PraZskd Street, where the year 2009 was
replaced by 2010.

The noisiest of the localities under follow-up, in
all indicators, was the locality of Plzert - Klatovskd
Street, in second and third place were Prague 3 -
Konévova Street and Havlickiiv Brod - PraZskd
Street. The most quiet locality was Jablonec nad
Nisou - MiSenskd Street, followed by the locality
of Prague 3 - Pod lipami Street. The predominating
source of noise in most of the localities was road
transport. The greatest numbers of vehicles drove
through the localities Plzeri - Klatovskd Street and
Hradec Krdlové - Baarova Street. Freight transport
was the most intense in the locality of Havlickiiv
Brod - Prague Street. Trams are present in three of
the localities under follow-up, the most in Prague 3 -
Konévova Street. In both localities of Usti nad
Orlici the noise situation is influenced by a rail-
way. The number of vehicles passing through
a locality does not correspond with the level of
acoustic pressure because a great effect also has
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nizace dopravy — dopravni uzavirkou ve vzdale-
néjSim okoli. Jde o tichou lokalitu, kde zjisténa
hlu¢nost do zna¢né miry podléha ndhodnym vli-
vim. Rozdily v ukazateli Lgy, zjiSténé v ostat-
nich lokalitich odpovidaji nebo jsou mensi, nez
je deklarovana presnost méfeni + 2 dB.

4.2 Vyvoj hluénosti v lokalitach

Hodnoceni dlouhodobého vyvoje hladin akustic-
kého tlaku navazuje na predchozi analyzu, publi-
kovanou v Souhrnné zpravé za rok 2008. Meto-
dou linearniho regresniho modelu byly zjistény
dlouhodobé trendy vyvoje hluku v jednotlivych
lokalitach v letech 1994-2006. Vysledky méfeni
v letech 2009 (resp. 2010) a 2011 pro ukazatel Ly,
byly srovnany s trendy ocekdvanymi podle tohoto
modelu (tab. 4.2.1). Pavodné zjistény rist hladin
akustického tlaku ztstal v roce 2011 zachovan
v jedné lokalité, Havlickové Brodé - PrazZské,
pokles zustal zachovin ve ctyfech lokalitach.
V dalSich Sesti lokalitich zustava stabilni stav,
kdy dochazi pouze k ndhodnému kolisani hladin
akustického tlaku. Zména dosavadniho trendu vy-
voje byla zjisténa ve Ctyfech lokalitich. Ve tiech
z nich (Jablonec nad Nisou - B. Némcové a Msen-
ska, Olomouc - Foerstrova) doslo k pozitivni
zméné vyvoje; naméfené hodnoty byly niZsi nez
hodnoty ocekavané podle linearniho regresniho
modelu. V jedné lokalit¢ (Olomouc - 1. P. Pavlova)
doslo k negativni zméné vyvoje, namétfené hod-
noty byly vyS§i nez hodnoty ocekavané.

the distance of the buildings from the communi-
cation and their arrangement (contiguous or
discontinuous row), and in quiet localities also the
noise coming from distant communication roads.

The greatest increase in measured values involving
all indicators occurred in the locality of Hra-
dec Krdlové - Labskd kotlina. There, the Ly,
average in 2011 was around 3 dB higher than
the average in 2009. The difference has most
probably been caused by altered traffic regula-
tion — a traffic closure in a more distant neighbor-
hood. In question is a quiet locality where the
noisiness found is to a great degree subject to
chance impacts. Differences in the indicator Ly,,
found in the other localities correspond with or
are lesser than the nominal + 2 dB accuracy
of measuring.

4.2 Trends in the noisiness of the localities

The evaluation of the long-term trends in acoustic
pressure levels is in extention of a previous analysis
published in the Summary Report for 2008. With
the aid of a linear regression model there have been
Sfound long-term trends in the development of noise
in individual localities over the years 1994-2006.
Measuring results in the years 2009 (or 2010)
and 2011 for the indicator Ly, have been com-
pared with trends expected following that model
(Tab. 4.2.1). The formerly found increase in acoustic
pressure levels remained the same in one locality
in 2011, i.e. in Havlickitv Brod - PraZskd Street;
a decrease remained in four localities. In another
six localities the situation remains stable in which
there occur only chance fluctuations in acoustic
pressure levels. A change in the hitherto trend
has been found in four localities. In three of them
(Jablonec nad Nisou - B. Némcovd Street and
Msenskd Street, Olomouc - Foerstrova Street) there
occurred a positive change — the values measured
were koSer than those expected following the linear
regression model. In one locality (Olomouc -
1. P. Paviova Street) there was a negative shift,
the values found exceeded those that were expected.
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Tab. 4.2.1 Vyvoj hlukového ukazatele pro den-vecer-noc (Lg4yy) v letech 1994-2011
Tab. 4.2.1 Trends in environmental noise — descriptor for day-evening-night (Lg,,) in 1994-2011

fluctuation in values

Lokalita / Locality 1994-2006 2009 2011
Havlicklv Brod, Prazska rist trend potvrzen* trend potvrzen
increase trend confirmed* trend confirmed
Havli¢kiv Brod, Zizkov stabilni — nahodné kolisani | trend potvrzen trend potvrzen
hodnot / stable — random | trend confirmed trend confirmed

Hradec Kralové,
Labské kotlina

stabilni — nahodné kolisani
hodnot / stable — random
fluctuation in values

trend nepotvrzen — nizsi
hodnoty / trend not
confirmed — lower values

trend potvrzen
trend confirmed

Jablonec nad Nisou,
Bozeny Némcové

stabilni — nahodné kolisani
hodnot / stable — random
fluctuation in values

trend potvrzen
trend confirmed

trend nepotvrzen — nizsi
hodnoty / trend not
confirmed — lower values

Jablonec nad Nisou,
MsSenska

stabilni — nahodné kolisani
hodnot / stable — random
fluctuation in values

trend potvrzen
trend confirmed

trend nepotvrzen — nizsi
hodnoty / trend not
confirmed — lower values

Olomouc, Foerstrova

rust
increase

trend nepotvrzen — nizsi
hodnoty / trend not
confirmed — lower values

trend nepotvrzen — nizsi
hodnoty / trend not
confirmed — lower values

Olomouc, |. P. Pavlova

stabilni — nahodné kolisani
hodnot / stable — random
fluctuation in values

trend nepotvrzen — vyssi
hodnoty / trend not
confirmed — higher values

trend nepotvrzen — vyssi
hodnoty / trend not
confirmed — higher values

Ostrava, 17. listopadu

stabilni — nahodné kolisani
hodnot / stable — random
fluctuation in values

trend potvrzen
trend confirmed

trend potvrzen
trend confirmed

fluctuation in values

Ostrava, Havlickovo nam. | pokles trend nepotvrzen — vyssi trend potvrzen
decrease hodnoty / trend not trend confirmed
confirmed — higher values
Plzen, Klatovska pokles trend potvrzen trend potvrzen
decrease trend confirmed trend confirmed
Plzen, Skrétova stabilni — ndhodné kolisani | trend potvrzen trend potvrzen
hodnot / stable — random | trend confirmed trend confirmed

fluctuation in values

Praha 3, Konévova pokles trend potvrzen trend potvrzen
decrease trend confirmed trend confirmed

Praha 3, Pod Lipami stabilni — nahodné kolisani | trend potvrzen trend potvrzen
hodnot / stable — random | trend confirmed trend confirmed

Usti nad Orlici,
Jilemnického

stabilni — nahodné kolisani
hodnot / stable — random
fluctuation in values

trend potvrzen
trend confirmed

trend potvrzen
trend confirmed

Znojmo, Rooseveltova

pokles
decrease

trend potvrzen
trend confirmed

trend potvrzen
trend confirmed

* méFeni probéhlo v roce 2010

measurement took place in 2010
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Obr. 4.1 Vyvoj hlukového ukazatele pro den-veéer-noc Ldvn, 1994-2011
Fig. 4.1 Trends in environmental noise — descriptor for day-evening-night Lden, 1994-2011
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Obr. 4.2 Vyvoj hlukového ukazatele pro noc Ln, 1994-2011
Fig. 4.2 Trends in environmental noise — descriptor for night Ln, 1994-2011
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5. ZDRAVOTNI DUSLEDKY 5. HEALTH EFFECTS
ZATEZE LIDSKEHO ORGANISMU AND RISKS OF HUMAN
CIZORODYMI LATKAMI DIETARY EXPOSURE
Z POTRAVINOVYCH RETEZCU, TO CONTAMINANTS
DIETARNI EXPOZICE FROM FOOD CHAINS

Subsystém se v monitorovacim obdobi roku
2010/2011 skladal mimoradné z péti souvisejicich
projektovych casti, vedle Casti tykajici se central-
niho pofizovani vzorkil potravin. Systém vzorko-
vani potravin byl zcela modernizovan k dosazeni
flexibility v terminech realizace a vyssi efek-
tivity prace.

Prvni projektova Cast se zabyva monitorovanim
vyskytu vybranych patogennich bakterii v potra-
vindch. Kmeny bakterii izolované z bezprostiedné
nakoupenych potravin jsou podrobovany ptede-
v8§im kvalitativnimu studiu, které jde nad rdmec
béznych kontrolnich mikrobiologickych vySetieni.
Druha projektova cast, realizovana ve sledovaném
obdobi naposledy, se zabyva monitorovinim vy-
skytu toxinogennich mikromycetl (plisni) ve vzor-
kovanych potravinach. Izolaty mikromycetd jsou
rodové a druhové specifikoviany a je studovidna
jejich toxinogenita (produkce mykotoxin®). Treti
¢ast projektu je vénovana monitoringu vyskytu
potravin na bazi geneticky modifikovanych (GM)
organismil na trhu v CR. Tato &4st reaguje prede-
v§im na poZadavky EU, ale také nevladnich orga-
nizaci a Siroké vefejnosti ohledné informace o si-
tuaci v CR, priméarng nikoli z hlediska o¢ekéavani
zdravotnich rizik. Ctvrtd projektova &ast subsys-
tému je ¢asti zakladni a nejrozsdhlejsi. Zabyva se
monitorovanim dietarni expozice populace vybra-
nym chemickym latkdm. VyuZiva metodologické
usporadani, tzv. total diet study, ktera na rozdil od
béZné kontroly potravin, zahrnuje model chovani
spottebitele a celé spektrum konzumovanych po-
travin, coz jediné umoziuje ucelenou charakteri-
zaci zdravotnich rizik. P4t4 projektova ¢ast, zamé-
fena na hodnoceni piivodu nutrientd se oddélila od
predchozi ¢tvrté Casti vzhledem k potiebé speciali-
zovat metodologii pfedev§im smérem k vysSimu
vyuziti metod nutricni epidemiologie. Zahrnuje to
rovnéZ odlisny zpiisob charakterizace zdravotnich
rizik spojenych s nedostate¢nym piivodem nutrientt.

In the monitoring period 2010/2011 this subsystem
was exceptionally comprised of five parts, not
including the central acquisition of food samples.
The system for sampling of foodstuffs was wholly
modernised to achieve better effectiveness and

flexibility.

The first part of the project deals with moni-
toring of selected pathogenic bacteria in the
foodstuffs sampled. Isolated bacterial strains
are subjected to qualitative study exceeding
routine microbiological analyses. The second
part of the project includes monitoring the
incidence of toxigenic micromycetes (moulds)
in the sampled foodstuffs. Isolates are identi-
fied by genus and species and their toxigenic
properties are studied (production of myco-
toxins). The third part of the project is devoted
to monitoring the incidence of genetically modi-
fied (GM) foodstuffs on the Czech market. This
section was included primarily to satisfy public
demand and requests for data by the EU and
non-governmental organizations, and not because
any health risks were expected. The fourth part
of the subsystem is the largest and forms the
basis of the whole project, dealing with moni-
toring of dietary exposure of the population to
selected chemical substances. It employs the
methodological scheme of the so-called total
diet study which, unlike regular controls of food-
stuffs, includes consumer behaviour and a full
spectrum of foodstuffs and as such uniquely
enables complete characterization of health
risks. The fifth section of the project targeted at
evaluation of nutrient intake was separated from
the fourth subsection in response to the necessity
of ever increasing specialization of methodo-
logies in the service of nutritional epidemio-
logy. It includes a separate method of characte-
rising health risks associated with inadequate
nutrient intake.
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5.1 Systém vzorkovani potravin
reprezentujicich obvyklou dietu
populace v CR

Odbéry vzorkd potravin byly nové realizovany
v 32 kvotné vybranych sidlech republiky (tab. 5.1.1),
s ohledem na pocet obyvatel (tab. 5.1.2), roz-
délenych do 4 dzemnich regionli (kvadrantd).
V kazdém vybraném sidle je odbér vzorkl pro-
vadén ve trech riznych prodejnéch tak, aby bylo
dodrZzeno pomérné zastoupeni velikosti prodejen
podle skute¢nych preferenci spotfebiteli. Pocet
vzorkovacich mist vychdzi z kapacitnich/financ-
nich moznosti tak, aby navazoval na predchozi
systém vzorkovani a byl reprezentativni z hlediska
uzemi republiky. B€hem dvouletého monitorova-
ciho cyklu byly vzorky odebirdny v 96 rGznych
prodejnach, na 32 rdznych mistech republiky,
v 8 riznych ¢asovych obdobich tak, aby byl za-
hrnut ocekdvany vliv sezonnich zmén v zasobo-
vani potravinami.

5.1 System for sampling foodstuffs that
represent regular population diet
in the CR

Collection of food samples was carried out in
32 selected locations in the Czech Republic
(Tab. 5.1.1) based on population count (Tab. 5.1.2)
and divided into 4 regions (quadrants). In each
location samples are collected in three different
shops so as to reflect the relative size of shopping
outlets in line with consumer preferences. The
number of sampling sites depends on financial/
capacitive options in order to tie-in with the
previous sampling system and be representative
of regions nationwide. Over the two-year moni-
toring cycle samples were collected from 96 outlets
across 32 areas in the CR and over 8 periods of
time so as to cover expected seasonal changes
in food supply.

Tab. 5.1.1 Mista odbéru vzorki potravin v trzni siti 2010/2011
Tab. 5.1.1 Sampling localities in the market network 2010/2011

Termin |/ Term |

Termin Il / Term Il

Termin lll / Term 1ll

Termin IV / Term IV

19.1.-2. 3. 2010 23.3.-2.5.2010 25.5.-14.9. 2010 5.10.-23. 11. 2010
18. 1.-1. 3. 2011 22.3.-3. 5. 2011 24.5.-13.9. 2011 4.10.-22. 11. 2011
Téabor Pisek Trebon Viasim
Kutna Hora Prostéjov Praha Mlada Boleslav Neratovice
Blansko Pelhfimov Svitavy Pardubice ValaSské Mezifici
Praha Hodonin Boskovice Trebi¢
Olomouc Ceské Budgjovice Plzen Strakonice
Brno Kolin Ji¢in Kladno
Litomysl Frydek-Mistek Litovel
Zlin Namést nad Oslavou Uherské Hradisté

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

(EHIS CR, 2009)

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

46

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



Dietarni expozice
Dietary exposure

5.2 Bakteriologicka analyza potravin

Ve studii zaméfené na bakteriologickou analyzu
potravin byl sledovan vyskyt vybranych patogen-
nich agens v potravinach z trzni sité. Vybér vy-
Setfovanych komodit byl proveden podle spotieb-
niho koSe a byl zaméfen, jako v minulych letech,
na ty skupiny potravin, které se u nis nebo v zahra-
ni¢i podilely na vzniku alimentarnich onemocnéni.

Potraviny byly vySetfovany na pfitomnost ¢ty etio-
logickych agens — pivodcit vyznamnych alimen-
tarnich onemocnéni: Salmonella spp., Campylo-
bacter spp., Listeria monocytogenes a S. aureus.
Kromé salmonel a L. monocytogenes, jsou ostatni
agens sledovana v ramci bézné kontroly zdravotni
nezavadnosti potravin pouze vyjimecné. Infor-
mace o frekvenci jejich vyskytu v jednotlivych
komoditach a detailni fenotypova a genotypova
charakteristika nejsou k dispozici.

Priikaz a stanoveni poctu vySetiovanych patogenil
byl proveden referencnimi kultivatnimi metodami
(EN ISO). Suspektni kolonie sledovanych agens
byly konfirmoviny a detailné charakterizovany
fenotypovymi a genotypovymi metodami. Na pfi-
tomnost baktérii rodu Salmonella bylo vySetfeno
celkem 276 vzorkd potravin zahrnujicich riizné
druhy mas, masné, mlé¢né a rybi vyrobky, vejce,
knedlik houskovy i ovoce a zeleninu. V Zadném
z vySetfenych vzorkl nebyla pritomnost salmonel
potvrzena. Na pritomnost baktérii rodu Campylo-
bacter bylo vySetfeno celkem 156 vzorkd mas,
mléénych vyrobkld (mraZenych krémil), ovoce a
zeleniny. V Zadném z vysetfenych vzorkill nebyla
pritomnost termotolerantnich kampylobakterti po-
tvrzena. Na pfitomnost Listeria monocytogenes
bylo vySetfeno 264 vzorkid potravin. Celkem bylo
ziskano 18 (6,5 %) izolath L. monocytogenes. Nej-
Castéji byla L. monocytogenes detekovana v mase
mletém (5/41,7 %), mase hovézim (8/33,3 %) a
v mase rybim (3/12,5 %). V jednom piipadé byl
zjiStén pozitivni ndlez L. monocytogenes v uze-
ném mase (1/4,2 %) a jedenkrat ve stéru z povrchu
jablek (1/4,2 %). Pritomnost baktérii Staphylo-
coccus aureus byla sledovana u 276 vzorki po-
travin. U 22 (8,0 %) vzorkid byla potvrzena pii-
tomnost baktérii S. aureus. U vSech vySetfovanych
potravin byly detekovany pocty koaguldzopozitiv-
nich stafylokoki < 50 KTJ/g s vyjimkou 1 vzorku
(knedlik houskovy), kde byl stanoven pocet koagu-
lazopozitivnich stafylokoki 9.10> KTJ/g. Pozitivni
nalezy vybranych patogenil v jednotlivych komo-
ditach potravin v roce 2011 ukazuje obr. 5.1.

5.2 Bacteriological analysis of foodstuffs

The study focused on bacteriological analysis of
foodstuffs involved monitoring the occurrence
of selected pathogens in foods available in the
market network. Selection of commodities was
based on the food basket and, as in previous
vears, targeted at those food groups that had in the
past participated in the occurrence of alimentary
diseases in the Czech Republic or abroad.

Foods were examined for the presence of four
etiological agents causing significant alimentary
diseases: Salmonella spp., Campylobacter spp.,
Listeria monocytogenes and S. aureus. Except for
salmonella and L. monocytogenes the other agents
are monitored only exceptionally during routine
food safety inspections. Information regarding
their incidence in respective commodities and
detailed phenotype and genotype characteristics
are unavailable.

Detection and determination of pathogen counts
were carried out using reference cultivation methods
(EN ISO). Suspected colonies were confirmed and
characterised in detail by pheno- and genotyping.
For detection of Salmonella spp., a total of 276
food samples was examined. Samples comprised
various types of meat, dairy and fish produce, eggs,
dumplings, fruit and vegetables. None of the
samples were positive for presence of the target
pathogen. For detection of Campylobacter spp.,
a total of 156 food samples was examined. Samples
comprised meat, dairy products (frozen desserts),
fruit and vegetables. None of the samples were
positive for presence of the target pathogen. For
detection of Listeria monocytogenes, a total of
264 food samples was examined, yielding 18
(6.5 %) isolates. L. monocytogenes was detected
in ground meat (5/41.7 %), beef (8/33.3 %) and
fish (3/12.5 %). In one case the pathogen was
present in smoked meat (1/4.2 %) and in a smear
taken from apple rinds (1/4.2 %). For detection of
Staphylococcus aureus, a total of 276 food samples
was examined, yielding 22 (8.0 %) isolates. All
examined food samples contained counts of
coagulase-positive staphylococci < 50 KTJ/g with
the exception of one sample of dumplings with
9.10° KTJ/g. Positive findings of the monitored
pathogens in particular food commodities are
shown in Fig. 5.1.
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5.3 Mykologicka analyza potravin

V roce 2011, ktery byl druhym rokem dvouletého
monitorovaciho obdobi (2010-2011), bylo pokra-
¢ovano v ramci studie , MYKOMON* ve sledovani
vyskytu toxinogennich vlaknitych mikroskopic-
kych hub (plisni), producentt aflatoxinti a ochra-
toxinu A ve vybranych potravinach. Specializo-
vané mykologické vySetieni bylo i naddle zamé-
feno na popis a charakterizaci nebezpeci vyskytu
toxinogennich vldknitych mikroskopickych hub
v potravinach, pfedevSim na detailnéjsi mykolo-
gické sledovani toxinogennich vlaknitych mikro-
skopickych hub Aspergillus sekce Nigri, produ-
centll ochratoxinu A.

Ve dvou odbérovych terminech bylo odebrdno
9 druhti komodit na 12 odbérovych mistech v CR,
coz predstavuje celkem 108 vzorkil potravin,
teoreticky indikovanych pro analyzy. Byla ziskana
frekvencni data o kvalitativnim a kvantitativnhim
vyskytu toxinogennich vlaknitych mikroskopic-
kych hub — producentti aflatoxintl a ochratoxinu A
v potravinich v CR. U vybranych potravin byl sta-
noven celkovy pocet vldknitych mikroskopickych
hub (KTJ/g potraviny) a charakterizovan jejich
mykologicky profil. Vyskyt sledovanych druhti
toxinogennich vlaknitych mikroskopickych hub byl
dale charakterizovan indexem kontaminace (Iy),
tzn. pomérem poctu potencidlné toxinogennich
vlaknitych mikroskopickych hub (KTJ/g potra-
viny) k celkovému poctu vlaknitych mikroskopic-
kych hub (KTJ/g potraviny).

Byla prokdzana pritomnost potencidlné toxino-
gennich vliknitych mikroskopickych hub Asper-
gillus flavus, producentt aflatoxinu, celkem
v 11 vzorcich (tj. 18 %) uvedenych typl po-
travin: kaSe obilnd détskd, ¢aj ovocny, Caj Cerny,
mouka polohrubd, mouka hladka. Potencidlné
toxinogenni vlaknité mikroskopické houby Asper-
gillus sekce Nigri (producenti ochratoxinu A)
byly stanoveny celkem ve 30 vzorcich (63 %)
nasledujicich potravin: rozinky, ¢aj ovocny, €aj
¢erny, kaSe obilnd détskd. Pfitomnost poten-
cidlné toxinogennich vldknitych mikroskopic-
kych hub Penicillium crustosum (potencialniho
producenta mykotoxinu penitremu A) nebyla
v tomto monitorovacim obdobi ve vlasskych ofe-
§ich prokdzéana.

5.3 Mycological analysis of foodstuffs

In 2011, the second year of a two-year moni-
toring period (2010-2011), it was continued as
part of the MYKOMON study to monitor the
incidence of toxicogenic filamentous microscopic
fungi (moulds), producers of aflatoxins and
ochratoxin A in selected foodstuffs. Specialised
mycological examinations continued to be focused
on the above issues, with more detailed myco-
logical monitoring of microscopic fungi Asper-
gillus belonging to the Nigri group, producers
of ochratoxin A.

A total of nine types of consumer foods, comprising
108 food samples, was collected from 12 sampling
sites nationwide on two occasions. Frequency
data was collected concerning qualitative and
quantitative incidence of toxicogenic filamentous
microscopic fungi, producers of aflatoxins and
ochratoxin A, in foods in the Czech Republic.
Total counts of fungal content in selected foods
(KTJ/g) were determined along with their myco-
logical profiles and contamination indices (Iy)
which represent the ratio of potentially toxico-
genic filamentous microscopic fungi to the over-
all count filamentous microscopic fungi (KTJ/g

of foodstuffs).

The presence of aflatoxin-producing Aspergillus
flavus was detected in 11 samples (18 %) of
cereal baby pudding, fruit tea, black tea, various
types of flour. The presence of ochratoxin A-pro-
ducing Aspergillus from the Nigri group was
detected in 30 samples (63 %) of raisins, fruit
tea, black tea and cereal baby pudding. The
presence of potentially toxicogenic filamentous
microscopic fungi Penicillium crustosum (poten-
tial producers of the mycotoxin penitrem A)
was not detected in walnuts during this moni-
toring period.

5.4 Incidence of GMO foods in the Czech
market network

Monitoring of selected foods on the market to
identify products that are genetically modified or
derived from genetically modified organisms has
continued for the tenth year running. As in previous
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5.4 Vyskyt potravin na bazi geneticky
modifikovanych organismi na trhu v CR

Desatym rokem pokracovalo sledovani vybra-
nych potravin v obchodni siti, zda nejsou vyrobeny
¢i neobsahuji pfimési geneticky modifikovanych
organismt (didle GMO). Podobné jako v predcho-
zich letech byly v obchodni siti na 12 mistech v CR
odebriny ve ctyfech odbérovych terminech vzorky
4 druht potravin. Jednalo se o s6jové boby, sjové
vyrobky, kukufi¢nou mouku a ryZi. Celkem bylo
odebrano a analyzovano 192 vzorkd, tj. 48 vzorkl
z kazdé komodity. K detekci GMO a potravin na
bazi GMO byla vyuzita screeningova a identifikacni
metoda polymerazové fetézové reakce (dale PCR).

Pomoci kvalitativni PCR bylo v roce 2011 vyhod-
noceno jako GMO pozitivnich 31 vzork kuku-
ficné mouky, 14 vzorkl ryZe a 1 vzorek sdjovych
bobil. Ve vzorcich kukuii¢né mouky byla prokdzana
identifika¢ni metodou PCR pfitomnost geneticky
modifikované kukurice linie MONS810 (v 1 vzorku),
NK603 (ve 3 vzorcich) a NK603 x MONS8I10
(v 5 vzorcich). U 22 vzorkd kukufi¢né mouky se
nepodarilo identifikovat typ genetické modifikace.
U vsech pozitivnich vzorki ryZe byla provadéna
identifikace modifikace Bt63, avSak s negativnim
vysledkem. Typ genetické modifikace proto zistal
nezndmy. V jednom vzorku sdjového bobu byla
prokdzéana pritomnost geneticky modifikované
Roundup Ready s6ji.

vears, samples of four types of food (soya beans,
soya products, cornflour and rice) were col-
lected from 12 distribution sites nationwide, on
four occasions. A total of 192 samples (48 from
each commodity) was collected. Screening and
polymerase chain reaction (PCR) were used for
detection and identification of GM foods.

In 2011, qualitative PCR revealed 31 samples of
cornflour, 14 samples of rice and 1 sample of soya
beans as GM positive. PCR applied to samples
of cornflour identified the presence of genetically
modified corn line MONS10 (1 sample), NK603
(3 samples) and NK603 x MONS810 (5 samples).
Genetic modification failed to be detected in
22 samples of cornflour. All positive samples
were tested for Bt63 modification, with negative
results. The specific type of modification present
remains undetected. One sample of soya beans
contained GM Roundup Ready soya.

Results show (Tab. 5.4.1) that GM foods or foods
containing GM corn, rice and soya beans are
commonly found on in the market network of the
Czech Republic. The numbers of positive findings
in the monitored food kinds during the period
2002-2011 are shown in Fig. 5.2. During 2011
no new scientific data has been published relating
to potential health risks resulting from consump-
tion of GM foods.

Tab. 5.4.1 Vysledky vySetieni vzorku potravin na obsah GMO, 2011
Tab. 5.4.1 Results of food sample testing for GMO content, 2011

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

Material Sample size Positive findings (%) Negative findings (%)
Séjové boby / Soya beans 48 1(2.1) 47 (97.9)
Sojové vyrobky / Soya products 48 0 (0.0) 48 (100.0)
Ryze / Rice 48 14 (29.2) 34 (70.8)
Kukufiéna mouka / Cornflour 48 31 (64.6) 17 (35.4)
Celkem / Total 192 46 (24.0) 146 (76.0)

Ziskané vysledky (tab. 5.4.1) dokazuji, Ze v trZni
siti v CR se b&Zné vyskytuji potraviny vyrobené ¢i
obsahujici primési geneticky modifikované kuku-
fice, ryZe, a sojovych bobd. Na obr. 5.2 je pfe-
hledné zobrazen pocet pozitivnich nélezli ve sle-
dovanych potravinach v letech 2002-2011. V prt-
béhu roku 2011 nebyly publikovany Zadné nové
aktualni védecké udaje, které by signalizovaly
mozné zdravotni rizika pro Clovéka pii konzumaci
potravin na bazi GMO.

5.5 Dietary exposure

The aim of this long-term monitoring programme
is a point estimation of both mean and specific
population group exposure to selected chemicals
(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 characteri-
zation of health risks associated with the usual
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5.5 Dietarni expozice

Cilem dlouhodobého monitorovaciho programu je
bodovy odhad primérné expozice populace, pii-
padné specifickych popula¢nich skupin v CR, vy-
branym chemickym latkdm ze skupiny kontami-
nantd, nutrientd a mikronutrientl. Vysledky jsou
ramcove srovnavany za del$i obdobi, jako trend
vyvoje chronické expozi¢ni davky. Ziskana data
slouzi k charakterizaci zdravotnich rizik spojenych
s vyZivovymi zvyklostmi obyvatelstva CR. V pri-
padé potieby hlubsiho hodnoceni situace slouzi
1 k pravdépodobnostnimu modelovani chronickych
expozicnich déavek, které obvykle vychazi z dat za
delsi casovy interval 4-6 let. Obsah kontaminuji-
cich chemickych latek v potravindch mutize predsta-
vovat zdravotni riziko nenddorovych nebo nado-
rovych onemocnéni. V piipadé hodnoceni obsahu
nutrienti a mikronutrientli jde rovnéZ o odhad
zdravotniho rizika z neadekvatné nizkého ptivodu.

Vzorky potravin jsou soustfedény na jedno misto
v republice, kde jsou standardné kulindrné upra-
veny a pak ihned analyzovany na obsah vybranych
chemickych latek. Od roku 2004 je monitoring
dietarni expozice realizovan ve dvouletych inter-
valech. Systém vzorkovani potravin je dostate¢né
reprezentativni pro redlnou dietu populace v CR
(vybér druhli potravin reprezentuje pies 95 %
hmotnosti diety). Poctem vzorka je reprezenta-
tivni pro celou republiku, nikoli vSak pro srov-
nani regiondlnich rozdild; tento zptisob vzorkovani
je pfedurcen dostupnymi finan¢nimi prostredky.

V monitorovacim obdobi let 2010/2011 byly pro
odhad expozi¢nich davek pouZzity dvé hodnoty
ocekavané spotifeby potravin: ,,skute¢nd hodnota
spotieby zkoumanych individui* (ziskana z na-
rodni epidemiologické studie individuélni spotieby
potravin (SISP04), ktera poskytuje hodnoty pri-
mérného piivodu potravin na osobu v CR v obdobi
2003/2004), a pro hodnoceni trendu expozice pak
hodnota odvozend z modelu doporucenych davek
potravin (tzv. potravinova pyramida).

5.5.1 Vybér vzorkil pro analyzy

Sadu vzorkll doddvanych k chemické analyze
tvorilo 205 individuélnich druhi potravin z 32 mist
v republice (viz tvod kapitoly). Celkovy pocet
odebranych vzorkil potravin (nékteré druhy jsou
odebirany opakované a ve vice znackach) ¢inil

dietary habits of the Czech population and, if
necessary, the probability assessment of chronic
exposure doses. Such assessment is carried out
in 4-6 year intervals, upon amassing a suffi-
cient volume of data. The chemical content of
foods may represent risk of oncological or other
diseases. In the case of nutrients and micro-
nutrients the risk of insufficient intake is like-
wise an issue.

Collected food samples are gathered at a single
facility in the Czech Republic where they are
subjected to standard culinary treatment and
subsequently analysed for content of selected
chemical substances. Since 2004 the monitoring
of dietary exposure has been performed in two-
yvear intervals. The sampling system is suffi-
ciently representative for the actual diet of the
CR population (selected food types represent
over 95 % of the mass of diet composition)
but not for comparison of regional differences;
such a sampling system is limited by available
financial resources.

Estimation of exposure doses during the 2010-2011
monitoring period involved use of two values
of expected food consumption: ‘actual value of
consumption’ (from the national epidemiological
study of individual food consumption (SISPO4),
which presents values of mean food intake per
person in the CR for 2003/2004) and for evalua-
tion of exposure trends a value derived from the
model of recommended food doses (so-called
food pyramid).

5.5.1 Selection of samples for analysis

The set of samples collected for chemical analysis
comprised 205 separate food types from 32 loca-
tions in the CR (see introduction of chapter).
The overall number of samples (some types were
collected repeatedly and from more than one
brand) was 3,696 nationwide over a period of
2 years. For economic reasons the food samples
are combined into so-called composite samples
according to region (quadrant). Samples represen-
tative of each region were subjected to standard
culinary treatment and classified into 143 indi-
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3 696/republiku/2 roky. Z ekonomickych davodi
jsou vzorky potravin kombinovany do tzv. kompo-
zitnich vzorkl podle regiont (kvadrantit). Vzorky
zastupujici kazdy region byly standardné kuli-
narné upraveny a pak michany do 143 jednotli-
vych typt druhd kompozitnich vzorkl pro kazdy
ze Ctyf regionl republiky. Nekteré vzorky/kompo-
zity jsou pfipravovany opakované, takZze celkovy
pocet za region ¢ini 220 kompozitnich vzorkl
za celé obdobi sledovani. K analyze na obsah
chemickych latek bylo za sledované obdobi a re-
publiku dodéno celkem 880 kompozitnich vzorki.
Néktera specidlni analytické stanoveni (napt. du-
sitany, dusi¢nany) pouzivaji odlisny, specificky
zdivodnény vybér ¢i kombinaci vzorkl potravin.

5.5.2 Chemické analyzy a vypocet
expozicnich davek

Ve vzorcich potravin bylo kvantifikovano celkem
93 individudlnich chemickych latek, Casto tvofi-
cich skupiny pribuznych latek s podobnym zdra-
votnim efektem (napt. 37 druhtt mastnych kyselin).
Zjisténé koncentrace chemickych latek byly po-
uzity pro vypocet odhadu primérnych expozic-
nich davek pro populaci CR v letech 2010/2011.
Pro dlouhodobé srovnani expozi¢nich davek od
roku 1994 byl pouZzit model doporuc¢enych davek
potravin pro CR, ktery je propodten pro 5 typic-
kych skupin populace (déti, muZi, Zeny, t€hotné/
kojici Zeny, star$i osoby). Model umoZiuje stan-
dardizaci vysledku tak, aby bylo mozné dlouho-
dobé sledovani trendu zmén koncentraci chemic-
kych latek v potravindch, nezavisle na proménné
situaci ve spotfebé potravin.

5.5.3 Expozice kontaminanttim organické
povahy

Primérna chronicka expozi¢ni davka populace sle-
dovanym organickym latkdm ze skupiny tzv. per-
zistentnich organickych polutanti zakazanych
Stockholmskou konvenci (polychlorované bife-
nyly (PCB), aldrin, endrin, dieldrin, methoxychlor,
endosulfan, heptachlor epoxid, hexachlorbenzen
(HCB), alfa-, beta-, delta-, gama- (lindan) izomer
hexachlorcyklohexanu, izomery DDT, DDD, DDE,
alfa-, gama-, oxy- chlordan, mirex) z potravin
nedosdhla v obdobi let 2010/2011 hodnot, které
jsou spojoviny s vyznamnym zvySenim pravdé-

vidual types of composite samples for each of
the four regions of the Czech Republic. Some
samples/composites are prepared repeatedly so
that the total number per region is 220 com-
posite samples over the whole monitoring period.
A total of 880 composite samples was available
for analysis of chemical content over the moni-
toring period and from the whole of the CR. Certain
analytical determination (e.g. nitrites and nitrates)
employ different and specific selection or combi-
nations of food samples.

5.5.2 Chemical analyses and computation
of exposure doses

A total of 93 individual chemical substances was
quantified in the food samples, often forming
groups of related substances with similar health
effects (for instance, 37 types of fatty acids).
Detected concentrations of chemical substances
were used to estimate mean exposure doses for
the CR population in 2010/2011. For long-term
comparison of exposure doses since 1994, a model
of recommended food doses for the CR was used.
This is calculated for 5 typical population groups
(children, men, women, pregnant/lactating women,
and the elderly) and allows standardization of
results to allow long-term monitoring of trends in
concentration changes of chemicals in foodstuffs,
independently of fluctuations in food consumption.

5.5.3 Exposure to organic contaminants

Mean chronic population exposure doses to moni-
tored organic substances belonging to the group of
so-called persistent organic pollutants proscribed
by the Stockholm Convention (polychlorinated
biphenyls (PCBs), aldrin, endrin, dieldrin, methoxy-
chlor, endosulfan, heptachlor epoxide, hexachloro-
benzene (HCB), alpha-, beta-, delta-, gamma-
(lindane) isomer of hexachlorocyclohexane, isomers
of DDT, DDD, DDE, alpha-, gamma-, oxy-
chlordane, mirex) from foods did not in 2010/2011
exceed values associated with significantly increased
probability of health damage (non-carcinogenic).
Exposure as estimated by actual consumption of
Joodstuffs (SISPO4) was highest for PCB. Exposure
to the sum of seven indicator congeners of PCB
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podobnosti poskozeni zdravi (nekarcinogenni
efekt) konzumenta. Mira expozice odhadovana podle
skute¢né spotieby potravin (SISP04) dosahla
nejvyssi urovné u PCB. Expozice sumé sedmi
indikatorovych kongeneri PCB (tzv. NDL-PCB)
dosédhla primérné trovné 2,1 % tolerovatelného
denniho pfivodu (CZ-TDI). Tato hodnota je mirné
nizsi, nez bylo popisovano v predchozich letech.

Vysoky pocet analytickych zachytd byl jiz tra-
di¢né pozorovan pro metabolit pesticidu DDT —
psp'DDE (56 %). Vyssi pocet analytickych zachytt
byl dile zaznamenan rovnéZ u hexachlorbenzenu,
delta HCH a p,p'DDT (47 %, 39 % a 37 %). Koli-
sani poctu zachytl v jednotlivych letech souvisi
s nizkymi méfenymi hodnotami koncentraci a
z toho plynoucimi nizkymi expozi¢nimi ddvkami
(napt. 0,1 % tolerovatelného denniho limitu PTDI
pro sumu DDT, 0,9 % tolerovatelného limitu TDI
pro hexachlorbenzen). Vysledky potvrzuji pretrva-
vajici plosnou kontaminaci témito perzistentnimi
organickymi polutanty, ale na drovni velmi niz-
kych koncentraci, které podle soucasnych znalosti
nepredstavuji vyznamné zdravotni riziko, pokud
jsou hodnoceny jako individualni chemické latky.

Odhad expozi¢ni davky latkdm s tzv. dioxinovym
ucinkem (toxicky ekvivalent 2,3,7,8-tetrachloro-
dibenzodioxinu (TEQ 2,3,7,8-TCDD) pro sumu
29 dioxin-like (DL) kongenerd PCB, dioxint a
dibenzofuranti) nebyl v letech 2010/2011 proveden,
vzhledem k redukci rozpoctu.

Expozi¢ni davky odhadované podle modeld do-
porucenych davek potravin dosahuji nejvysSich
hodnot pro kategorii déti ve véku 4-6 let. Expozice
sumé sedmi indikatorovych kongenerd NDL-PCB
byla u déti 8,4 % TDI. Expozi¢ni davky poly-
chlorovanych bifenyltl jsou niZ$i ve srovnani
s minulosti (obr. 5.3).

5.5.4 Expozice latkam anorganické povahy
a iontiim

Tato Cast je zaméfena pouze na hodnoceni toxic-
kych davek anorganickych latek a iontd. Neza-
byva se otazkami nutri¢ni adekvatnosti pfivodu
minerdlnich latek. Primérna chronickd expozi¢ni
davka pro populaci, stanovend na zakladé sku-
te¢né spotieby potravin (SISP04), pro dusi¢nany,
dusitany, kadmium, olovo, rtut, arzen, méd, zinek,

(so-called NDL-PCB) reached a mean value of
2.1 % of the tolerable daily intake (CZ-TDI). This
value is slightly lower than in previous years.

A high number of analytical captures has always
been observed for DDT metabolite p,p'DDE (56 %).
Increased numbers of captures were also recorded
for hexachlorobenzene (47 %), delta HCH (39 %)
and p,p'DDT (37 %). The fluctuating amount
of captures over the years is associated with low
measured concentration values and resultant low
exposure doses (for instance, 0.1 % of PTDI for
the sum of DDT and 0.9 % of TDI for hexachloro-
benzene). Results confirm a prevailing blanket
contamination by these persistent organic pollu-
tants, albeit in very low concentrations that do
not present significant health risk when they are
evaluated as individual chemical substances.

Estimates were not made in 2010/2011 of exposure
doses for substances with so-called dioxin effect
(toxic equivalent of 2,3,7,8-tetrachlorodibenzodioxin
(TEQ 2,3,7,8-TCDD) for the sum of 29 dioxin-like
(DL) congeners of PCB, dioxins and dibenzo-
furans) because of budget cuts.

Exposure doses estimated using the recommended
food doses model have highest values for the
4-6 years age-group. Exposure to the sum of seven
indicator congeners of NDL-PCB was 8.4 % of
TDI amongst these children. Exposure doses
of polychlorinated biphenyls are lower than
in the past (Fig. 5.3).

5.5.4 Exposure to inorganic substances
and ions

This section is focussed solely on evaluating
toxic doses of inorganic substances and ions and
is not concerned with the issue of nutritional
adequacy of mineral intake. The mean chronic
population exposure dose based on actual food
consumption (SISPO4) for nitrates, nitrites cadmium,
lead, arsenic, copper, zinc, manganese, selenium,
chrome, nickel, aluminium, iron, iodine, tin and
molybden did not exceed exposure limits for
non-carcinogenic effects. Exposure to nitrates and
nitrites was 23 % and 25 % ADI, respectively.
Mean manganese intake was 35 % of the RfD
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mangan, selen, chrém, nikl, hlinik, Zelezo, jod, cin
a molybden) nevedla k prekracovani expozicnich
limith pro nekarcinogenni efekt. Expozice dusic-
nantum cinila 23 % pfijatelného denniho ptivodu
ADI a dusitanim 25 %. Primérny pfivod manganu
¢inil 35 % referencni davky RfD. Zatéz kadmiem
byla na drovni 49 % tolerovatelného tydenniho
privodu TWI (EU). I kdyZ zatéz olovem zistala
prakticky na stejné drovni jako v pfedchozim
obdobi, zménil se zplsob toxikologického hod-
noceni, které je nyni prisnéjsi. ZjiSt€nd expozice
olovu pro primérnou osobu v populaci Cinila
0,18 ug/kg t.hm./den. Z pohledu toxicity pro kar-
diovaskularni systém pak srovnanim s BMDL()I1
dava MOE? = 8.3, coz je povazovano za prijatelné.
Z pohledu nefrotoxicity olova pak MOE = 3,5, coz
je opét jesté prijatelné. Z pohledu vyvojové neuro-
toxicity u déti vSak podle modelu expozice déti
ve véku 4-6 roku Cini davka 0,65 pg/kg t.hm./den,
coz predstavuje MOE = 0,77. Negativni efekt
nelze vyloucit, pficemz pocet postizenych déti neni
zatim mozné odhadnout. Expozice methylrtuti
z ryb/motskych plodi byla pouze 2,1 % PTWI
a expozice celkové rtuti z potravin mimo ryby/
moiské plody ¢inila asi 0,8 % PTWI. Pfivod médi
a zinku ma z toxikologického hlediska setrvale
nizkou hodnotu (2,8 % a 15 % PMTDI). Odhad
expozice tzv. ,toxickému arzenu“ (odhad sumé
anorganickych slou¢enin As) pro populaci dosahl
0,08 pg/kg t.hm./den, coZ pii srovnani s nejniz-
§im BMDLg; pro efekt karcinom plic odpovida
MOE = 4,3-8,6. Vysledek si zasluhuje nasi po-
zornost, 1 kdyZ je zatiZen nejistotou. U selenu byla
pozorovana srovnatelna expozice jako v predcho-
zim obdobi 14 % RfD. Odhad expozi¢ni davky
niklu a chrému (7 % a 21 % RfD) mezirocné mirné
kolisa. Odhad expozice hliniku 21 % PTWI (u déti
ve véku 4-6 rok dosahuje hodnot nad PTWI)
a Zeleza 16 % PMTDI pro populaci obecné nepied-
stavoval riziko poskozeni zdravi konzumentt. Pri-
mérny piivod jodu €inil 13 % PMTDI. Cin byl sta-
novovan pouze v 8 relevantnich druzich potravin
(konzervy masné, pastiky konzervy, rybi konzervy,
zelenina sterilovana, protlaky zeleninové, kompoty,
dZemy a marmelady, vyZiva détskd ovocnd) a jeho
expozice dosdhla pouze 0,04 % PTWI. Odhad
expozice molybdenu byl na trovni 37 % RfD.

' orientaéni nejnizsi skodliva davka pro 1% riziko ucinku

2 hranice expozice

reference dose. Cadmium load was 49 % of the
tolerable weekly intake TWI (EU). Although lead
load remained at practically the same level as
in the previous period, the methodology of toxi-
cological evaluation has changed and has stricter
parameters. Detected lead exposure for the average
population is 0.18 ug/kg body weight/day. In terms of
cardiovascular toxicity comparison with BMDL ]]
vields MOE? = 8.3 which is considered acceptable.
For lead nephrotoxicity MOE = 3.5 which is also
just acceptable. In terms of developmental neuro-
toxicity in children, the model for children aged
4-6 years shows 0.65 ug/kg body weight/day
which yields MOE = 0.77. Negative effects cannot
be ruled out and it is currently not possible to
estimate the number of affected children. Exposure
to methylmercury from fish and seafood was only
2.1 % PTWI and exposure to total mercury from
other foods was approximately 0.8 % PTWI. Intake
of copper and zinc continues to be at toxicolo-
gically low levels of 2.8 % and 15 % PMTDI,
respectively. Estimated population exposure to
so-called ‘toxic arsenic’ (estimate of the sum
of inorganic As compounds) reached 0.08 ug/kg
body weight/day, which compared to the lowest
BMDLy; vields MOE = 4.3-8.6 for lung cancer.
This result is noteworthy, albeit with uncertainty.
Selenium reached a value of 14 % RfD as in the
previous period. Estimates of exposure doses to
nickel (7 %) and chrome (21 %) fluctuate slightly
vear-on year. Estimates of population alumi-
nium exposure were 21 % PTWI (in children aged
4-6 years values exceeded PTWI) and 16 %
PMTDI for iron; these figures do not represent
a threat to consumer health safety. Mean iodine
intake was 13 % PMTDI. Tin was detected in
only 8 relevant food types (canned meat, canned
pate, canned fish, sterilized vegetables, vegetable
purees, canned fruit, jams, marmalades, fruit-based
baby food) with exposure of only 0.04 % PTWIL
Estimated molybdenum exposure was 37 % RfD.

The exposure dose estimated according to models
of recommended food doses generally reached

T lower 95% confidence bound of a benchmark dose
of 1% extra risk

2 margin of exposure
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Expozi¢ni davka odhadovana podle modelu do-
porucenych davek potravin obecné dosahuje nej-
vysSich hodnot pro kategorii déti ve véku 4-6 roka.
Odhad expozice dusi¢naniim cinil asi 101 % ADI
(zapocitan i piispévek ze zeleniny), odhad expo-
zice celkovému manganu byl 147 % RfD. Tento
vysledek je obtizn€ zdravotné interpretovatelny,
protoZe neni urena chemickd forma manganu, lze
jej vSak predbézné hodnotit jako ,,vysoky*. Stile
zajimavy je vyvoj expozice selenu podle modelu
doporucenych davek (obr. 5.4), protoZe jeho piivod
v populacnich skupinéch zfejmé stale mirné roste.

5.6 Hodnoceni pfivodu nutrientt

V obdobi 2010/2011 bylo rozhodnuto zaméfit dilci
projekt na metodiku hodnoceni pfivodu nutrientt
u déti, protoZe je to nejdiskutovanéjsi cast vsech
nutri¢nich studii. SZU se zapojilo do mezinérod-
niho projektu EFSA s nazvem PANCAKE (Pilot
study for the Assessment of Nutrient intake and
food Consumption Among Kids in Europe), ktery
byl zaméfen na tvorbu harmonizované metodiky
pro sbér dat o spotiebé potravin u déti v Evropé
do roku 2020. Soucasti projektu byla pilotni studie
provadéna v CR a Belgii, za asistence Nizozemi
a Danska, ve které se ovéfovala proveditelnost
navrZenych postupii a kvalita pomiicek. V CR se
pilotni studie zucastnilo celkem 231 osob, které
byly podle zvolenych kritérii (pohlavi, vék, misto
bydlist€) ndhodné vybrany z centrdlniho registru
obyvatel pro region Brno-mésto a Brno-venkov.
Priizkum byl zaméfen na nasledujici vékové kate-
gorie: kojenci (3—11 mésict), batolata (12-35 mé-
sictr), déti (3—10 let) a kojici matky, které se ucast-
nily spolecné s kojenci. ZjisStovani spotieby potra-
vin probihalo v obdobi leden 2011-Cervenec 2011,
a to metodou 3 denniho zédznamu (record) a 2x opa-
kovaného 24h recallu kombinovaného se zizna-
mem. Ke sbéru dat byla vyuZita novd softwa-
rova aplikace EPIC-Soft vyvijend Mezinarodni
agenturou pro vyzkum rakoviny (IARC). Ziskana
data byla nad ramec pozadavkii mezinarodniho
projektu dale zpracovana a bylo provedeno i je-
jich orientacni nutricni hodnoceni zaméiené ze-
jména na stanoveni distribuce obvyklého pfi-
vodu Zivin ve sledovanych skupinach populace.
V tomto obdobi byly zpracovény vysledky pro
energii, bilkoviny, tuky, sacharidy, vitamin C,
véapnik a fosfor.

highest values in the 4-6 years age-group. Esti-
mated exposure to nitrates was approximately
101 % ADI (including load from vegetables);
exposure to total manganese was 147 % RfD.
The health impact of this result is difficult to
interpret because the chemical form of manganese
was not determined, but may be preliminarily
described as serious. Of continuing interest is
the development of selenium exposure according
to recommended dose models (Fig. 5.4) because
its intake is slightly but constantly on the increase
in population groups.

5.6 Evaluation of nutrient intake

In the 2010/2011 period it was decided to focus
this project on the methodology of evaluating
nutrient intake in children because this is the
most discussed issue in all nutrition studies.
National Institute of Public Health joined the
international EFSA project PANCAKE (Pilot study
for the Assessment of Nutrient intake and food
Consumption Among Kids in Europe) aimed at
the creation of harmonised methodology for col-
lecting data on child food consumption in Europe
up to 2020. Part of this project were pilot studies
carried out in the CR and Belgium, with the assis-
tance of the Netherlands and Denmark, which
verified the viability of proposed procedures and
the quality of project requisites. In the CR the
pilot study involved a total of 231 subjects who
were randomly selected from the central register
of residents for Brno-City and Brno-Rural regions,
according to specific criteria (gender, age, place
of residence). The research targeted the following
age-groups: infants (3—11 months), toddlers
(12-35 months), children (3—10 years) as well as
nursing mothers who participated with their
infants. Determination of food consumption took
place from January 2011-July 2011 by way of
a three-day record and twice repeated 24h recall
combined with a record. New EPIC-Soft soft-
ware developed by the International Agency for
Research into Cancer (IARC) was used for data
collection. Collected data were further processed
including a basic nutritional assessment aimed
particularly at determining the distribution of usual
nutrition intake in the monitored population groups.
During this period the results for energy, pro-
teins, fats, saccharides, calcium, phosphorous and
vitamin C were processed.
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Zjisténé vysledky nelze povaZovat za reprezenta-
tivni pro CR, vzhledem k nizkému poctu respon-
denti. Presto vSak poskytuji jedine¢nou metodic-
kou, ale i epidemiologickou informaci o privodu
nutrientd u malych déti, které jinak v CR zatim
nejsou dostupné ve srovnatelné kvalité. U skupiny
kojenct je obtizné vysledky interpretovat, protoze
64 % déti bylo plné nebo Castecné kojeno a pfi-
vod nutrientll matefskym mlékem nebyl sledovan.
Proto tidaje pro tuto vékovou skupiny nejsou uve-
deny. Pfi hodnoceni obvyklého privodu ve skupiné
déti je nutné brat v tvahu Siroké vékové rozpéti
této skupiny zahrnujici déti od 3 do 10 let.

Energie

Stfedni hodnota (medidn) obvyklého ptfivodu
energie ve skupiné batolata Cinila 4 725 kJ/d, ve
skupiné déti 6 837 kJ/d a ve skupiné kojici matky
byla 8 991 kJ/d. ZjiSténé hodnoty jsou odpovi-
dajici pii srovnani s energetickou potifebou pro
dané vékové kategorie. Srovnini bylo provedeno
s doporucenim EU (1993) a DACH (2008).

Bilkoviny, tuky, sacharidy

Pfivod Zivin byl vyjadien jako podil na celkovém
energetickém ptivodu. Bilkoviny, tuky, sacharidy
byly v poméru 14 % : 32 % : 54 % u batolat a déti
a 15 % : 37 % : 48 % u kojicich matek. VSechny hod-
noty jsou v souladu s doporucenimi, mirn¢ vyssi
byl jen pfivod tukl u kojicich matek. V pfipadé
sacharidi byl zaznamenan vyssi obvykly ptivod
pfidanych cukrd ve srovnéani s doporu¢enim (do-
porucuje se < 10 %) WHO (2003) u vsech skupin:
14 % u batolat, 17 % u déti a 14 % u kojicich matek.
RovnéZ piivod nasycenych mastnych kyselin (SFA)
byl ve vSech vékovych skupinich vyssi: 14 %
u batolat, 13 % u déti a 15 % u kojicich matek.
Doporuceni WHO (2010) pro SFA je < 8 % u ba-
tolat a déti a < 10 % u kojicich zZen.

Vapnik

Stfedni hodnota (medidn) obvyklého ptivodu
vapniku byla ve skupiné batolat 774 mg/d, u dét
768 mg/d a u kojicich matek 927 mg/d. Pfi srov-
nani s dostupnym doporucenim (EAR?, USA) se
odhaduje nedostatecny ptrivod u 25 % ve skupi-

S EAR- primérna potreba

The resulting data cannot be considered represen-
tative for the CR in view of the small number
of respondents. Nonetheless, they provide unique
methodological and epidemiological information
on nutrition intake in small children which is
not currently available in the CR in comparable
quality. Results are difficult to interpret for the
infants age-group because 64 % of the subjects
were fully or partially breast-fed and nutritional
intake via human milk was not monitored. Data
for this age-group are therefore not presented.
During evaluation of usual intake in the child
age-group the broad age-range of this age group,
3-10 years, should be borne in mind.

Energy

The median value of regular energy intake in the
infants age-group was 4,725 kJ/d, in the child
group 6,837 kJ/d and in the lactating mothers group
8,991 kJ/d. These values correspond to energy
requirements for the given age-groups. Com-
parison was carried out with EU (1993) and
DACH (2008) recommendations.

Proteins, fats and saccharides

Nutrient intake was expressed as a ratio of total
energy intake. Proteins, fats and saccharides
were at ratios of 14 % : 32 % : 54 % in infants
and children, and 15 % : 37 % : 48 % in the
nursing mothers. All values correlated with recom-
mended values although fat intake was slightly
higher in the nursing mothers. For saccharides
a higher intake of added sugars against WHO
(2003) recommended value (< 10 %) was recorded
in all age-groups: 14 % in infants, 17 % in
children and 14 % in nursing mothers. Also intake
of saturated fatty acids (SFA) was higher than
the WHO (2010) recommended values (< 8 % in
toddlers and children, < 10 % in nursing mothers)
in all age groups: 14 % in infants, 13 % in children,
15 % in nursing mothers.

Calcium

The median value of regular calcium intake was
774 mg/d in the infants age-group, 768 mg/d in
the child age-group and 927 mg/d in the nursing
mothers. Comparison with available recommenda-
tions (EAR3, USA) shows that estimated intake

3 Estimated Average Requirements — expected to satisfy
the needs of 50 % of the people in particular age group
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nach skupiny batolat i kojicich matek a pfiblizné
50 % v ptipadé vékové skupiny déti (obr. 5.5).

Fosfor

Stfedni hodnota (medidn) obvyklého ptivodu
fosforu ve skupiné batolat Cinila 864 mg/d, u déti
1 132 mg/d a u kojicich matek 1 559 mg/d. Pfivod
Ize hodnotit jako dostatecny ve vSech sledovanych
vékovych skupinach pii srovnani s doporucenim
(EAR, USA). Zjisténé hodnoty soucasné nepredsta-
vuji riziko z hlediska nadmérného piivodu, ktery je
v pfipadé fosforu Casto diskutovan. Casto je disku-
tovany vysoky privod fosforu z pridatnych latek do
potravin. Hodnoceni vysledkti analyz potravin vedlo
k odhadu expozi¢ni davky pro populaci ve vysi
19 mg/ kg thm./d (1 216 mg/os/d), coz je podle toxi-
kologickych parametr 41 % z davky 3 000 mg/os/d
stanovené EFSA (2006) jako tzv. UL?.

Vitamin C

Stiedni hodnota (median) obvyklého pfivodu vita-
minu C ve skupiné batolata ¢inila 55 mg/d, u dét
50 mg/d a u kojicich matek 55 mg/d. Pfi srovnani
s dostupnym doporucenim (EAR, USA, obr. 5.6)
se lze domnivat, Ze az 90 % kojicich matek v sou-
boru nemélo dostatecny piivod vitaminu C. U sku-
piny batolat a déti se piivod jevi jako adekvatni
(prevalence nedostatku < 5 %). V piipadé skupiny
déti je vSak hodnoceni obtizné, vzhledem k vétSimu
vékovému rozsahu hodnocené skupiny ve srov-
nani s doporucenim.

is inadequate in 25 % of the infants and nursing
mothers groups and approximately 50 % in the child
age-group (Fig. 5.5).

Phosphorous

The median value for usual phosphorous intake
in the infants age-group was 864 mg/d, in the
child age-group 1,132 mg/d and in the lactating
mothers 1,559 mg/d. Intake is considered adequate
in all monitored age-groups when compared to
recommendation (EAR, USA). Current detected
values pose no threat from excessive intake, as
caused by food additives, which is widely discussed
in the case of phosphorous. Estimated popula-
tion exposure doses are 19 mg/kg body weight/d
(1,216 mg/person/d), which according to toxicological
parameters is 41 % of the doses 3,000 mg/person/d
determined by EFSA (2006) as the so-called uL?

Vitamin C

The median value of usual vitamin C intake in
the infants group was 55 mg/d, in the child group
50 mg/d and in the nursing mothers 55 mg/d.
Comparison with available recommendations (EAR,
USA, Fig. 5.6) shows that up to 90 % of nursing
mothers had insufficient vitamin C intake. Intake
in the infants and child groups appears adequate
(insufficiency prevalence < 5 %). In the case of
the child age-group the evaluation is proble-
matic due to the greater age-range against recom-
mended values.

4 UL - homi hranice tolerovatelného pfivodu

4 Tolerable upper intake Level
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Obr. 5.1 Pozitivni nalezy sledovanych patogenti v jednotlivych komoditach potravin, 2011
Fig. 5.1 Positive findings of the monitored pathogens in particular food commodities, 2011
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Obr. 5.2 Pozitivni nalezy GMO v potravinach, 2002-2011
Fig. 5.2 Positive findings of GMO in food, 2002—2011
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Pozn.: V kazdém roce bylo odebrano 48 vzork( od kazdého druhu potraviny.
Note: The total of 48 samples have been taken of each kind of food every year.
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7 3
Obr. 5.3 Expozice sumé kongeneri PCB* z pfijmu potravin, 1996-2010/11
(model podle doporu¢enych davek)
Fig. 5.3 Exposure doses: Sum of PCB*, 1996—-2010/11
(models according to the food guide pyramide)
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Obr. 5.4 Expozice selenu z prijmu potravin, 1994-2010/11
(model podle doporué¢enych davek)
Fig. 5.4 Exposure doses: Selenium, 1994-2010/11
(models according to the food guide pyramide)
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Obr. 5.5 Srovnani obvyklého pfivodu vapniku s doporu€¢enim (EAR*, USA)
pro batolata, déti a kojici matky

Fig. 5.5 Comparison of the usual dietary calcium intake with the recommendation (EAR*, USA)
in toddlers, children and nursing mothers
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* EAR — Odhad priimérné potfeby — mél by pokryt potfebu 50 % populace v dané vékové skupiné.
* EAR — Estimated Average Requirements — expected to satisfy the needs of 50 % of the people in particular age group.
Obr. 5.6 Srovnani obvyklého pfivodu vitaminu C s doporué¢enim (EAR*, USA)
pro batolata, déti a kojici matky
Fig. 5.6 Comparison of the usual dietary vitamin C intake with the recommendation (EAR*, USA)
in toddlers, children and nursing mothers
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* EAR — Estimated Average Requirements — expected to satisfy the needs of 50 % of the people in particular age group.
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6. BIOLOGICKY MONITORING

Subsystém probihda ve II. etapé od roku 2005
Hradisti. V roce 2010 byly v téchto oblastech
provedeny odbéry vzorkti matefského mléka,
v roce 2011 byly ziskany vzorky pouze ve dvou lo-
kalitaich — v Ostravé a Uherském Hradisti. Odbéry
vzorkll biologického materidlu u dospélé ¢i détské
populace na stanoveni obsahu toxickych a nezbyt-
nych prvka nebyly z divodl redukce finan¢nich
prostiedku realizovany.

6.1 Toxické organické latky

V matefském mléce prvorodicek je sledovan obsah
indikatorovych kongeneri polychlorovanych bi-
fenylt (PCB) a vybranych chlorovanych uhlovo-
dikd (DDT a jeho metabolitd a hexachlorbenzenu).
Tyto zdravotné vyznamné latky (poruSeni hormo-
nalni rovnovahy, karcinogenita, neurotoxicita)
patfi k perzistentnim organickym latkam, znacné
roz§ifenym v Zivotnim prostiedi, kde pretrvavaji
po desetileti. Kumuluji se v tukovych tkanich Zivo-
¢ichil a prostfednictvim potravnich fetézci vstu-
puji do organismu cloveéka. Prechazeji placentou
z matky na plod. PrestoZe je jejich pouZiti ve vy-
spélych zemich jiz n€kolik desetileti zakazano,
pretrvavaji dosud v sedimentech vodnich ploch,
v potravinich Zivocisného pivodu a jejich pritom-
nost je zjistovana i v télnich tekutinich a tkénich
¢lovéka, obsahujicich tuk.

Obsah sledovanych latek v matefském mléce zjis-
tény v roce 2010 a 2011 ve sledovanych lokalitach
je uveden v tab. 6.1.1 a 6.1.2. Vysledky monito-
rovani obsahu polychlorovanych bifenyli (PCB)
v matefském mléce potvrzuji prevahu vicechloro-
vanych kongenert PCB 138, 153 a 180 a vzestup
s vékem Zeny. Obsah indikatorového kongeneru
PCB 153 ma v monitorovanych oblastech II. etapy
biomonitoringu klesajici trend (obr. 6.1) s mini-
malni hodnotou 135 pg/kg v roce 2009. Z kle-
sajici Casové fady ponékud vystupuje rok 2010
(189 pg/kg tuku) a rok 2011, kdy byla nalezena
jiz opét niz$i hodnota (159 pg/kg tuku). V oblasti
Uherského Hradisté s pfedchozimi vyS$§imi hod-
notami PCB v disledku staré zat€ze (obr. 6.1)
je v prubéhu let patrny pokles obsahu PCB 153
na hodnotu 155 pg/kg tuku v roce 2011.

6. HUMAN BIOMONITORING
The subsystem in its 2md stage has been conducted
since 2005 in Prague, Liberec, Ostrava, Kromériz
and Uherské Hradiste. In 2010, samples of human
milk have been taken in those regions, in 2011
samples have been obtained only in two localities —
in Ostrava and in Uherské Hradisté. For reasons of
reduced financial resources it has not been possible
to realize the sampling of biological material in the
adult and child populations for the determination
of toxic and essential elements content.

6.1 Toxic organic compounds

Human milk of primiparas is being monitored
continually for the content of indicator congeners
of polychlorinated biphenyls (PCBs) and selected
chlorinated hydrocarbons (DDT and its meta-
bolites, and hexachlorobenzene). These health-
wise hazardous organic compounds (disruption of
hormone balance, carcinogenicity, neurotoxicity)
are persistent compounds widespread throughout
the environment, lasting there for decades. They
accumulate in the fatty tissue of animals, entering
via the food chain to the human organism. They
pass through the placenta from the mother to the
fetus. Although their use has been prohibited in
developed countries for several decades already,
they persist in the sediments of water sources, in
animal-derived foodstuffs, and have been detected
in human body fluids and tissues containing fat.

Levels of the substances under monitoring found
in 2010 and 2011 are presented in Tabs. 6.1.1 and
6.1.2. Monitoring results of the content of poly-
chlorinated biphenyls (PCBs) in human milk con-
firm the predominance of PCB congeners 138, 153
and 180; and their increase with the woman’s age.
Over the period of the 2 stage of biological moni-
toring, in the localities under follow-up the content
of indicator PCB congener 153 has a decreasing
trend (Fig. 6.1) with the lowest value of 135 ug/kg
in 2009. The vyears 2010 (189 ug/kg) and 2011 again
with a lower level (159 ug/kg) somewhat deviate
from the decreasing series. In the locality of Uher-
ské Hradisté with previous higher PCB levels due
to an old environmental load (Fig. 6.1) there is
an apparent decrease in the levels of PCB 153
down to the value of 155 ug/kg fat in the year 201 1.
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Obsah DDT v matefském mléce, prezentovany
jako suma izomert DDT (s prevaZzujicim podi-
lem metabolitu DDE), ma sestupny trend navazu-
jici na postupnou klesajici zatéz dokumentova-
nou jiz od konce 80. let a opakované potvrzo-
vanou v predchozich letech biomonitoringu, jen
s mirnym zvySenim v roce 2011, kdy stfedni
hodnota sumy DDT (median) dosahla 233 pg/kg
tuku oproti 220 pg/kg tuku v roce 2010 (obr. 6.2).

Koncentrace hexachlorbenzenu (HCB) v matet-
ském mléce (median 49 pg/kg tuku) naznacuje
lehké zvySeni oproti dlouhodobému pozvolnému
sestupnému trendu obsahu chlorovanych pesti-
cidl, pozorovanému v pribéhu let monitorovani
(obr. 6.2). Naznacené rozdily nemohou byt sta-
tisticky zhodnoceny pro maly a neuplny pocet
vzorkl odebranych v roce 2011 (N = 50).

The DDT content in human milk, presented as
the sum of DDT isomers (the metabolite DDE pre-
dominating), has a decreasing trend in connec-
tion with the gradually decreasing environmental
burden documented since the close of the 1980s,
and repeatedly confirmed in previous years of bio-
logical monitoring, with only a moderate increase
in 2011 when the median value of the sum of DDT
reached 233 ug/kg fat as against 220 ug/kg fat
in 2010 (Fig. 6.2).

The concentration of hexachlorobenzene (HCB)
in human milk (median value 49 ug/kg fat)
indicates a moderate increase in comparison with
the long-term gradual downward trend in the
content of chlorinated pesticides observed over
the years of monitoring (Fig. 6.2). The indicated
differences cannot be statistically assessed due
to the small and incomplete number of samples
taken in the year 2011 (N = 50).

Tab. 6.1.1 Chlorované organické latky v matefském mléce [pug/kg tuku], 2010
Tab. 6.1.1 Chlorinated organic compounds in human milk [ug/kg fat], 2010

Hexachlor- Kongenery PCB
poenzen | pp’-DDE | pp’-DDT | Suma DDT* Al GO
benzene PCB 138 PCB 153 PCB 180
Celkem / Total
N 157 157 157 157 157 157 157
Me 34 213 6 220 80 189 121
95% 95 884 26 916 206 490 315
Praha
N 53 53 53 53 53 53 53
Me 40 215 6 210 78 192 121
95% 95 931 16 1071 203 530 330
Liberec
N 52 52 52 52 52 52 52
Me 30 206 5 225 78 187 111
95% 68 791 25 931 281 524 313
Ostrava
N 36 36 36 36 36 36 36
Me 29 209 8 220 89 197 140
95% 102 517 23 630 188 380 263
Uherské Hradisté

N 16 16 16 16 16 16 16
Me 33 227 11 234 106 162 127
95% 72 1013 36 804 190 323 306

N — pocet vzorkl; Me — median; 95% — 95% kvantil

N — number of samples; Me — median value; 95% — 95" percentile

* Suma DDT / DDTs sum = p,p'-DDE + p,p'-DDD + 0,p'-DDT + p,p'-DDT
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Tab. 6.1.2 Chlorované organické latky v mateiském mléce [pug/kg tuku], 2011
Tab. 6.1.2 Chlorinated organic compounds in human milk [ug/kg fat], 2011

Hexachlor- Kongenery PCB
poenzen | pp’-DDE | pp’-DDT | Suma DDT* PO GG
benzene PCB 138 PCB 153 PCB 180
Celkem / Total
N 50 50 50 50 50 50 50
Me 49 228 1 233 83 159 121
95% 140 1121 4 1136 170 370 359
Ostrava
N 15 15 15 15 15 15 15
Me 50 227 4 231 112 203 110
95% 139 496 6 504 192 454 369
Uherské Hradisté
N 35 35 35 35 35 35 35
Me 48 228 9 241 82 155 125
95% 146 1353 30 1 395 162 326 317

N — pocet vzork(l; Me — median; 95% — 95% kvantil
N — number of samples; Me — median value; 95% — 95" percentile

* Suma DDT / DDTs sum = p,p'-DDE + p,p'-DDD + 0,p'-DDT + p,p-DDT
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Obr. 6.1 Polychlorované bifenyly v materském mléce, indikatorovy kongener PCB 153,
median koncentrace, 2005-2011
Fig. 6.1 Polychlorinated biphenyls in human milk, indicator congener PCB 153,
median value, 2005-2011
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Obr. 6.2 Chlorované organické latky v matefrském mléce, median koncentrace sumy DDT
a hexachlorbenzenu, 2005-2011
Fig. 6.2 Chlorinated organic compounds in human milk, median value of the sum DDT
and hexachlorobenzene, 2005-2011
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7. ZDRAVOTNI STAV OBYVATEL
A VYBRANE UKAZATELE
ZDRAVOTNI STATISTIKY

7.1 Sledovani zdravotniho stavu
obyvatelstva

7.1.1 Studie HELEN — porovnani vysledkii
I. Il. a lll. etapy

Zdravotni stav obyvatelstva je v rdmci Systému
monitorovani sledovan na zakladé dotaznikového
Setfeni nazvaného Studie HELEN - Health, Life
Style and Environment. Cilem studie je ziskat
zékladni informace o zdravotnim stavu populace,
sledovany jsou celkové ukazatele zdravi, jako
napt. dlouhodobé zdravotni obtiZe a prevalence
vybranych neinfekcnich onemocnéni. Dale jsou
hodnoceny faktory, které zdravotni stav ovliviiuji
(socioekonomické a psychosocidlni charakteris-
tiky, ukazatele Zivotniho stylu, rodinnd anamnéza),
a také postoje respondentli k problematice Zivot-
niho stylu a zdravi.

Dokonceni III. etapy studie HELEN umoznilo po-
rovnat, zda a k jak velkym zménam doslo ve zdra-
votnim stavu, Zivotnim stylu a nadzorech méstské
populace stiedniho véku v pribéhu poslednich
deseti let. Kompletni vysledky I., II. a III. etapy
jsou uvedeny v odbornych zpravach monitoringu
za roky 2003 (L. etapa), 2006 (II. etapa) a 2011
(III. etapa) (www.szu.cz/publikace/studie-helen).

Studie HELEN je dotaznikové Setieni, realizo-
vané ve vybranych méstech CR. V L. a II. etapé
bylo v kazdém mésté systematickym ndhodnym
vybérem zaruCujicim reprezentativnost vzorku vy-
brano 800 osob (400 muzi a 400 Zen) ve véku
45-54 let. Oporou nahodného vybéru byl registr
evidence obyvatel Ministerstva vnitra CR. Pre-
dani a sbér dotaznikl zajistovali tazatelé. Jejich
hlavnim ukolem bylo navizat kontakt s vybranou
osobou a presvédcit ji k ucasti ve studii. Dotaz-
nik vypliioval respondent samostatné, bez ovliv-
néni tazatelem.

Prvni etapa studie HELEN probéhla v letech 1998
a7 2002 v 27 méstech CR zafazenych do Systému
monitorovani, druha v letech 2004 a 2005 v 25
méstech, treti v letech 2009 a 2010 v 19 méstech.

7. HEALTH STATUS AND HEALTH
STATISTICS

7.1 Monitoring population health

7.1.1 The HELEN Study — comparison
of results in stages I, Il and Il

Population health is being surveyed within the
framework of the Monitoring System on the basis
of the questionnaire survey called the HELEN
Study — Health, Life Style and Environment.
The objective of the study is to obtain information
on population health, followed up being overall
indicators of health such as long-term health
complaints and the prevalence of selected non-
infectious diseases. Furthermore, there have been
evaluated factors that influence health (socio-
economic and psycho-social characteristics, life-
style indicators, family history) as well as the
respondents’ attitude towards problems of life
style and health.

The concluding of stage Ill of the HELEN Study
made possible a comparison of whether and to
what degree there have changed health, life style
and opinions in the middle-aged urban population
in the course of the past decade. Complete results
of stages I, Il and IIl have been presented in
technical reports of monitoring for the years 2003
(stage 1), 2006 (stage II) and 2011 (stage III)
(www.szu.cz/publikace/studie-helen).

The HELEN Study is a questionnaire survey realized
in selected cities of the Czech Republic. In stages |
and 11, in each city there have been selected, through
a systematic random selection guaranteeing the
samples to be representative, totals of 800 subjects
(400 males and 400 females) 45 to 54 years of age.
The random selection was based on the popula-
tion registry files of the Czech Ministry of Interior.
Interviewers handed out and collected the question-
naires. Their major task was to address the selected
persons, be in contact with them and persuade
them to participate in the study. Respondents filled
in the questionnaires independently without any
influence from the interviewer.

The first stage of the HELEN Study took place in the
years 1998-2002 in 27 cities of the Czech Republic;
the second stage in 2004-2005 in 25 cities; the third
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V roce 2010 doslo k ¢aste¢né upravé metodiky
Setfeni, ktera vSak neovlivnila kvalitu dat ani moz-
nost jejich souhrnného hodnoceni; z registru oby-
vatelstva bylo v kazdém mésté vybrano pouze
600 osob (300 muzl a 300 Zen). Vybrané osoby
obdrZely postou informacni dopis spolu s dotaz-
nikem. Respondenti, ktefi nezareagovali na prvni
osloveni, byli znovu obeslani. Od roku 2009 méli
respondenti moZznost vyplnit dotaznik také na
internetu. Ve vSech etapach studie bylo obyva-
telstvo zacastnénych mést pred zahajenim Setfeni
a v jeho pribéhu informovano mistnimi sdélova-
cimi prostfedky. VeSkeré ziskané udaje byly ulo-
Zeny do centrdlni databaze, kontrola a zpracovani
dat bylo provedeno v SZU.

Pro porovnani vysledkd tfi etap studie HELEN
byla pouZzita data z 18 mést (Brno, Ceské Budé&jo-
vice, Hradec Kralové, Jihlava, Karvina, Kladno,
Kromeéfiz, Liberec, Mélnik, Most Olomouc, Plzen,
Usti nad Labem, Usti nad Orlici, Praha 10, Sum-
perk, Znojmo, Zd4ar nad Sézavou), ve kterych pro-
behly vSechny tfi etapy Setfeni.

Soubory z jednotlivych etap studie se vyznamné
liSily jak v zastoupeni muZi a Zen, tak ve vzdé-
lanostni struktuie. Aby se zabranilo moznému
zkresleni pifi porovnavani etap, vysledky byly
adjustovany vzhledem ke vzdé€lani a jsou prezen-
tovany zvlast pro muze a Zeny. Pfi zohlednéni
vlivu vzdélani byly vysledky pfepocitany na jed-
notnou vzdélanostni strukturu typickou pro hod-
nocenou vékovou kategorii a stfed sledovaného
obdobi. Vysledky porovnéni jsou popsany po-
moci relativnich Cetnosti (procenta), rozdil mezi
etapami je uvadén v procentnich bodech (p.b.).
Statistickd vyznamnost rozdila sledovanych uka-
zatell mezi etapami byla stanovena na zéakladé
regresnich analyz, ve kterych byl zohlednén vliv
vzdélani, analyzy byly provadény na 1% hladiné
vyznamnosti.

7.1.2 Vysledky

Celkem byly do zpracovani zahrnuty udaje 9 166
respondentd za 1. etapu (46,9 % muzl), 6 805
za II. etapu (45,6 % muzl) a 4 857 za IIl. etapu
(42,3 % muzir). Primérna respondence ve skupiné
mést vybranych pro porovnani byla 69 % v 1. etapé,
52 % ve 1. etapé a 41 % ve tieti etapé.

stage in 2009-2010 in 19 cities. In 2010 there was
a minor adjustment in the methodology of the survey
that influenced neither the quality of the data nor
the potential of their aggregate evaluation, from the
population registry there have been selected only
600 subjects in each city (300 males and 300 females).
The subjects received an informative letter and the
questionnaire by post. Subjects who did not respond
on first address were contacted again by post.
Since 2009 the respondents could fill in the question-
naire on the Internet. At all stages of the study,
before the beginning of the survey and in its course
the population of the participating cities was informed
through the local media. All the data obtained were
put in the central data base; their checking and
processing was carried out at the NIPH.

For the comparison of the results of all three stages of
the HELEN Study, there have been used data from
18 cities in which all three stages of the survey had
taken place (Brmo, Ceské Budéjovice, Hradec Krdlove,
Jihlava, Karvind, Kladno, Kromériz, Liberec, Mélnik,
Most, Olomouc, Plzeri, Usti nad Labem, Usti nad Orlici,
Prague 10, Sumperk, Znojmo, Zd'dr nad Sdzavou).

The series from the individual stages of the study
differed significantly in the proportion of males and
females as well as in their educational background.
In order to prevent any potential bias in comparing
the stages, the results were adjusted as to education
and are presented for males and females separately.
In taking into account the influence of education,
the results were converted to a uniform educational
structure typical for the assessed age category
and the median of the period under follow-up.
The comparison results are described with the
aid of relative frequency (percentages), differences
between the stages are presented in percentage
points (p.p.). The statistical significance of diffe-
rences in the indicators under follow-up between
the stages has been determined on the basis of
regression analyses in which there has been taken
into account the influence of education; the analyses
were carried out at the 1% level of significance.

7.1.2 Results

Included for processing was a total of data from 9,166
respondents in stage I of the study (46.9 % males),
6,805 in stage Il (45.6 % males) and 4,857 in stage IIl
(42.3 % males). The average respondence rate in
the group of cities selected for comparison was 69 %
in stage I, 52 % in stage Il and 41 % in stage II1.
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Subjektivni hodnoceni vlastniho zdravi

Jde o komplexni ukazatel, ktery v sobé zahrnuje
nejen pocit fyzického zdravi, ale odrazi také pocit
psychické a socidlni pohody. Jak u muZzi tak u Zen
doslo mezi I. a III. etapou ke statisticky vyznam-
nému nartstu podilu osob spokojenych se svym
zdravim, u muzu doslo k narustu z 46 na 50 %,
uzenz46naS1 % (obr. 7.1a).

Dlouhodobé zdravotni obtize

Jedna se o zdravotni problémy, které trvaji alespori
6 mésict, potvrzeni diagndzy lékafem nebylo po-
Zadovano. Mezi prvni a tfeti etapou studie byl za-
znamenan statisticky nevyznamny nardst respon-
dentii uvadéjicich tyto obtiZze, u muzi z 53 na
57 %, u Zen z 57 na 60 %. Nejcast&jsi pricinou
dlouhodobych zdravotnich obtizi byla ve vSech
etapach onemocnéni pohybového apardtu a one-
mocnéni srdce a cév. Vyznamné rozdily mezi eta-
pami nebyly ani u téchto konkrétnich onemocnéni
nalezeny, pohybové obtiZe se vyskytovaly v pri-
méru u 30 % muza a 40 % Zen, onemocnéni srdce
acévu l4d % muziall % Zen.

Prevalence vybranych onemocnéni

Odhad vychazel z odpovédi na otdzku, zda byla
jednotlivd onemocnéni respondentovi diagnosti-
kovana lékafem. V tab. 7.1.2.1 jsou uvedena one-
mocnéni, u kterych byla nalezena statisticky vy-
znamni zména mezi etapami studie. Mezi prvni
a tieti etapou vyznamné& vzrostl pocet respondentl

The subjective evaluation of one’s health

In question is a complex indicator that includes
not only the feeling of physical health but also the
feeling of psychic and social well-being. Between
stages 1 and III, in males as well as in females
there appeared a statistically significant increase
in the proportion of persons being satisfied with
their health, in males it was an increase from 46
to 50 %, in females from 46 to 51 % (Fig. 7.1a).

Long-term health complaints

In question are health complaints lasting for at
least 6 months, confirmation of the diagnoses was
not requested. Between stages I and Il of the study
there has been noted a statistically not significant
increase in respondents presenting such complaints,
that being from 53 to 57 % in males and from 57
to 60 % in females. In all stages of the study the
most frequent cause of chronic health complaints
were affections of the locomotory apparatus and
cardiovascular disease. There were found no signi-
ficant differences in those two concrete diagnoses
over the stages of the study, an average of 30 %
males and 40 % females had locomotor complaints,
cardiovascular disease was present in 14 % males
and 11 % females.

Prevalence of selected diseases

The estimate was based on the question whether
a physician diagnosed any of the presented affec-
tions in the respondent. In Tab. 7.1.2.1 there are
presented diagnoses in which there have been found

Tab. 7.1.2.1 Rozdil prevalence vybranych onemocnéni mezi L., I1. a I11. etapou studie HELEN

Tab. 7.1.2.1 Differences in the prevalence of selected diseases between stages I, II and III of the HELEN Study

Al Nadorova Viredové onemocnéni Kardiovaskularni
P onemocnéni Zaludku onemocnéni
Tumor disease Stomach ulcers Cardiovascular disease
Adjustovana [%] Adjustovana [%] Adjustovana [%] Adjustovana [%]
Adjusted [%] Adjusted [%] Adjusted [%] Adjusted [%]
Muzi Zeny Muzi Zeny Muzi Zeny Muzi Zeny
Males Females Males Females Males Females Males Females
|. etapa / stage 25 3.8 1.6 5.7 10.3 71 71 3.8
Il. etapa / stage 3.1 5.3 2.2 6.8 8.1 6.4 5.3 3.0
Ill. etapa / stage 3.8 6.4 3.6 8.9 8.6 4.9 6.0 2.8

p-hodnota rozdilu etap
p-value of differences
between stages

p-hodnota rozdilu etap
p-value of differences
between stages

p-hodnota rozdilu etap
p-value of differences
between stages

p-hodnota rozdilu etap
p-value of differences
between stages

I~ > 0.05 <0.01 > 0.05 > 0.05 <0.01 > 0.05 <0.01 > 0.05
1.1 0.0253| <0.01 < 0.01 <0.01 > 0.05 <0.01 > 0.05 > 0.05
111 > 0.05 > 0.05 0.0117| <0.01 > 0.05 0.0437| >0.05 > 0.05
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(muzd i Zen) s diagnostikovanym nadorovym one-
mocnénim, cozZ odpovida trendim zjistovanym ru-
tinni zdravotnickou statistikou; u Zen stoupal také
pocet onemocnéni astmatem. Vyznamné klesl podil
respondentil s viedovou chorobou Zaludku (u muza
mezi 1. a II. etapou u Zen mezi 1. a III. etapou).
V piipadé kardiovaskularnich onemocnéni (srde¢ni
infarkt, angina pectoris a mozkova mrtvice) byl
zjiStén vyznamny pokles pouze u muzi, a to mezi
I. a II. etapou; ve tieti etapé je naznacen opét vze-
stup prevalence.

Vysoky krevni tlak a hladina cholesterolu

Jde o respondenty uvadény lékarem zjistény vy-
soky krevni tlak a zvySenou hladinu cholesterolu.
Mezi 1. a III. etapou byl u muzl i Zen zaznamenén
statisticky vyznamny narast prevalence vysokého
krevniho tlaku. U muzua z 30 na 36 %, u Zen z 26
na 31 % (obr. 7.1b). S rostouci prevalenci vysokého
krevniho tlaku se mezi I. a III. etapou vyznamné
zvySil 1 podil osob s diagnostikovanym vysokym
krevnim tlakem uzivajicich 1éky na jeho snizeni
umuzi z 59 na 69 %, u Zen z 68 na 74 %.

V prubéhu 10 let mezi L. a III. etapou doslo u muzi
i Zen ke statisticky vyznamnému nérdstu osob s 1é-
katem prokazanou zvysenou hladinou cholesterolu,
umuzi z29na 37 %, u Zenz 27 na 32 %.

Rizikové faktory Zivotniho stylu

U muzi v porovnani se Zenami doslo k vétsimu
a zaroven ke statisticky vyznamnému sniZeni po-
dilu pravidelnych kuiaki. Podil kurakt — muzi se
mezi I. a III. etapou sniZil z 32 na 26 %, u Zen vy-
znamné klesl podil kutacek pouze mezi Il. a III. eta-
pou (obr. 7.1c¢).

Za dostatecnou fyzickou aktivitu bylo povazo-
vano 3 a vice hodin vénovanych béhem typického
tydne télesné vychove, sportu nebo turistice. V kazdé
etapé hodnocené samostatné platilo, Ze Zeny vé-
nuji cilené fyzické aktivit¢ méné Casu nez muZi.
Shodné u muzi i Zen doSlo mezi 1. a III. etapou
k vyznamnému poklesu podilu osob s dostatecnou
fyzickou aktivitou, u muzd z 48 na 41 %, u Zen
z 42 na 32 % (obr. 7.1d).

Nedostatecny denni prijem tekutin (méné nez
2 litry denné) uvadély ve vSech trech etapach Castéji
Zeny (pramérmé 24 %) nez muzi (pramérné 10 %).

statistically significant changes between the stages
of the study. Between stages I and Il there has
increased significantly the number of respondents
(males and females) with a diagnosed tumor disease,
that being in line with trends found in routine health
statistics; in females there has also increased the
[frequency of bronchial asthma. There was a signifi-
cant decrease in the proportion of respondents with
stomach ulcers (in males between the study stages I
and 11, and in females between the study stages |
and Ill). In the case of cardiovascular disease (cardial
infarction, angina pectoris, cerebral stroke) there
has been found a significant decrease only in males,
namely between stages I and Il of the study; in stage 11l
there being an indication of increasing prevalence.

High blood pressure and cholesterol level

In question are high blood pressure and elevated
level of cholesterol diagnosed by a physician as
reported by the respondent. Between stages I and I11
of the study there has been noted a statistically
significant increase in the prevalence of high blood
pressure in males as well as in females. In males it
was from 30 to 36 %, in females from 26 to 31 %
(Fig. 7.1b). Along with the rising prevalence of high
blood pressure between stages I and Il of the study
there has increased significantly the proportion of
persons with diagnosed high blood pressure who
used drugs for lowering it, in males from 59 to 69 %
and in females from 68 to74 %.

In the course of 10 years between stages I and II1
there appeared in males as well as in females
a statistically significant increase of persons with
an increased level of cholesterol, in males that being
from 29 to 37 % and in females from 27 to 32 %.

Lifestyle risk factors

In males as compared with females there was
a greater and statistically significant decrease in
the proportion of regular smokers. The proportion
of male smokers has decreased between stages |
and 11 of the study from 32 down to 26 %, in females
the proportion of smokers decreased significantly
only between stages Il and 11l (Fig. 7.1c).

Sufficient physical activity was considered to be
3 and more hours devoted in the course of the week
to physical education, sports or tourism. In each
stage evaluated separately it holds that females
devote less time to purposeful physical activity
than males. Between stages I and 11l of the study,
similarly in males as in females, there appeared
a significant decrease in the proportion of persons
having sufficient physical activity, that being
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Zatimco u Zen nedoSlo v pribéhu trvani studie
ke statisticky vyznamné zméné, u muzii doslo mezi
I. a II. etapou k vyznamnému nérlstu osob s ne-
dostatecnym pfijmem tekutin ze 7 na 11 %, mezi
II. a III. etapou jiz ke zméné nedoslo.

Jako nadmérna konzumace alkoholu bylo hod-
noceno piti vice jak 30 g Cistého alkoholu za den
u muzd a 20 g u Zen. Zatimco podil muza se zjis-
ténou nadmérnou konzumaci alkoholu vyznamné
klesl z 32 na 29 %, u Zen k Zadné zméné nedoslo
(ve vSech etapach nadmérné pilo alkohol kolem
8 % Zen).

Obezita je definovana jako Body Mass Index BMI
vétsi nebo roven 30. Podil obéznich respondentti
muzd i Zen mezi sledovanymi pouze dvéma eta-
pami vyznamné vzrostl, u muzd z 19 na 24 %,
uzen z 16 na 20 %.

Rozdily mezi 1. a IIl. etapou studie jsou zobrazeny
na obr. 7.2

Dalsi faktory ovliviiujici zdravi

Celkovou spokojenost se Zivotem vyjadiovali
respondenti na Sestibodové Skale s krajnimi hod-
notami ,,zcela spokojen* a ,,zcela nespokojen®.
Podil muza i Zen spokojenych se svym Zivotem
(hodnoceni ,,zcela spokojen a ,,spokojen*) mezi
I. a III. etapou vyznamné vzrostl, u muzi z 48
na 54 %, u zen z 47 na 52 % (obr. 7.3).

Pocit spoluodpovédnosti za vlastni zdravi byl hod-
nocen pomoci otazky ,,.Byt zdravy zavisi na mé*.
Zatimco Zeny svij pohled na moZnost ovlivnéni
vlastniho zdravi nezménily (ve vSech etapéch sou-
hlasila s timto tvrzenim zhruba polovina Zen),
u muzl podil souhlasicich respondentd statisticky
vyznamné poklesl, z 58 na 53 % (obr. 7.4).

Vyvoj nazora respondentii na faktory ovliviu-
jici zdravi ukazuje obr. 7.5. Obecné lze fici, Ze
muzi ve vSech etapich prikladali posuzovanym
faktorim mensi vyznam neZ Zeny. V prubéhu 10 let
vyznamné stoupl podil muzd povazujicich obe-
zitu za faktor silné€ ovliviiujici zdravi a naopak se
sniZil podil téch, ktefi prikladali velky vyznam
Zivotnimu prostfedi a nedostatku pohybu. Mezi
I. a III. etapou vyznamné stoupl podil Zen pova-
Zujicich za vyznamné ovliviiujici zdravi stravovaci
navyky (z 50 na 57 %), obezitu (z 67 na 75 %),

Jfrom 48 down to 41 % in males and from 42 down
to 32 % in females (Fig. 7.1d).

An insufficient daily intake of liquids (less than 2 L
a day), in all three stages of the study, was reported
more frequently by females (24 % on the average)
than males (10 % on the average). While in females
there was no statistically significant change over the
whole study, between stages I and Il there was a signi-
ficant increase in the number of males reporting
insufficient intake of liquids — a shift from 7 to 11 %,
between stages Il and Il there was no change.

Excessive alcohol consumption was considered
to be drinking an equivalent of more than 30 grams
pure alcohol per day in males and more than 20 g
in females. While the proportion of males with
reported excessive alcohol consumption decreased
significantly from 32 down to 29 %, in females no
change has been found (over all three stages of the
study of 8 % females drank alcohol excessively).

Obesity is defined as Body Mass Index (BMI) greater
than or equal to 30. The proportion of obese respon-
dents among males as well as females, between
the only two stages under follow-up, has increased
significantly — in males from 19 to 24 % and
in females from 16 to 20 %.

The differences between stages I and Il of the study
are depicted in Fig. 7.2.

Other factors influencing health

Overall satisfaction with life was rated by the
respondents on a six-point scale with extreme values
“fully satisfied” and “totally dissatisfied”. The pro-
portion of males as well as females satisfied with
their lives (rated as “fully satisfied” and “satisfied”)
between stages I and Il of the study increased
significantly, in males that being from 48 to 54 %
and in females from 47 to 52 % (Fig. 7.3).

Feeling shared responsibility for one’s own health
was assessed with the aid of placing the statement:
“To be healthy depends on me”. While females
did not change their attitude towards the possibility
to influence their own health (in all stages of the
study about half of the females agreed with that
statement), in males the proportion of agreeing
respondents decreased to a statistically significant
degree from 58 down to 53 % (Fig. 7.4).

The development of the respondents’ opinions on
Jactors influencing health is presented in Fig. 7.5.
In general, it can be stated that males in all the stages
of the study make much less of the factors under con-
sideration than females. In the course of 10 years,
there was a significant increase in the proportion
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koureni (z 72 na 76 %) a nedostatek finan¢nich
prostiedkl (z 42 na 46 %). Stejné jako v pripadé
muza klesl mezi 1. a III. etapou podil Zen, které
prikladaly vyznam Zivotnimu prostiedi.

7.1.3 Hodnoceni vyvoje

Za pozitivni lze povazovat zjiSténi, Ze mezi 1L
a III. etapou stoupl podil osob hodnoticich své
zdravi jako dobré a velmi dobré. Ukazatel subjek-
tivniho vnimani vlastniho zdravi (SRH — Self rated
health) se utvafi na zdkladé spoluptisobeni mnoha
faktord biologickych, psychologickych i social-
nich a vypovida tak nejen o télesném zdravi, ale
i o pocitu psychické a socialni pohody respon-
denta; je povaZovéan za dileZity ukazatel zdravot-
niho stavu populace. Podil respondentll spokoje-
nych se svym Zivotem vzrastal plynule po celych
10 let. U vétSiny hodnocenych onemocnéni a zdra-
votnich obtiZi nebyla za poslednich 10 let zjis-
téna vyznamna zména v jejich vyskytu, vyjimkou
je nartist nadorovych onemocnéni u muzd i Zen.
Jednim z mozZnych vysvétleni je dfivéjsi zachyt
Casnych stadii onemocnéni. Nardst Cetnosti léka-
fem zjisténého vysokého krevniho tlaku u muzi
1 Zen je na prvni pohled v rozporu se zjiSténim
studie MONICA, podle které praimérné hodnoty
krevniho tlaku u muzd i Zen v CR klesaji. Podle
této studie vSak zaroven stoupa podil osob, které
védi o své hypertenzi. A pravé v€asnéjsi diagnos-
tika se miZe vyznamné podilet na zjiSt€éném na-
rastu prevalence vysokého krevniho tlaku ve studii
HELEN. Za pozitivni (a za zcela v souladu s vy-
sledky studie MONICA) lze povaZovat nartist po-
dilu IéCenych hypertonikd.

Podle ddajii SZU [1] zatim nebyl v CR zji§tén trend
sniZeni prevalence kouteni, situace je pro vékovou
skupinu od 15 do 64 let od roku 1997 pomérné sta-
bilni. Nicméné ve vékové skupiné 45-54 let k ur-
¢itému posunu doslo, mezi lety 2000 az 2010 byl
podil kurdkt zpocatku kolem 25 %, ve 2. poloviné
dekady se pohyboval v rozmezi 21-17 %. Zjistény
pokles prevalence pravidelného koufeni u muzi od-
povida trendiim nalezenym ve studii MONICA [2].
Podle této studie se CR naléz ve 3. stadiu kuiacké
epidemie, kdy vyrazn€ klesa prevalence koufeni
u muzl (muZi prestavaji koufit), koufeni mezi Ze-
nami dosahuje maxima a teprve na konci tohoto
stadia zacCinaji pocty kuracek klesat. Podle studie
HELEN zacal podil kutfacek ve vékové skupiné

of males considering obesity to be a factor greatly
influencing health, and to the contrary there decreased
the proportion of those making much of the environ-
ment and physical activity. Between stages I and 111
there increased significantly the proportion of females
considering dietary habits (from 50 to 57 %), obesity
(from 67 to 75 %), smoking (from 72 to 76 %) and lack
of financial means (from 42 to 46 %) to be factors
significantly influencing health. Just as in males
the proportion of females making much of the living
environment decreased between stages I and 111.

7.1.3 Evaluation of the trends

Considered positive can be the finding that between
stages Il and III of the study there has increased
the proportion of persons rating their health as
being good or very good. The indicator of self rated
health (SRH) is made up of the concomitant effects of
many biological, psychological and social factors
and so testifies not only about physical health but
also about the respondent’s feeling of psychic and
social well-being; it is considered to be an important
indicator of population health. The proportion of
respondents satisfied with their lives increased
continuously over the past 10 years. In the majority
of diseases and health complaints under assessment
there has not been found any significant change in
their occurrence except for the increase in onco-
logical affections in males as well as in females.
One of the possible explanations may be an earlier
detection of initial stages of the disease. An increase
in the frequency of high blood pressure diagnosed
by physicians in males as well as in females may
at first glance seem to be in contradiction with
findings of the MONICA Study, according to which
the average blood pressure values in males as well
as in females in the Czech Republic are decreasing.
However, according to the present study there is
increasing the proportion of persons who know
of their hypertension. And earlier diagnosis may
significantly participate in the detected increase in
high blood pressure prevalence in the HELEN Study.
Considered to be positive (and wholly in line with
results of the MONICA Study) can be the increase
of the proportion of treated cases of hypertension.

According to data at the NIPH [1], in the Czech
Republic there has not been yet found any trend
of any decrease in the prevalence of the tobacco
smoking habit, the situation for the 15- to 64-year
age group has been relatively stable. Nevertheless,
in the 45- to 54-year age group there has occurred
a certain shift, between the years 2000 and 2010
the proportion of smokers, at first 25 % slid down
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45-54 let klesat az v poslednich 5 letech. Studie
MONICA nalezla klesajici pocet Zen kuracek pouze
u Zen se stfedoskolskym a vys$sim vzdélanim.

Za zavazné zjisténi lze povazovat fakt, Ze mezi
II. a III. etapou vyznamné klesl podil osob s do-
stateCnou fyzickou aktivitou a zaroven stoupl podil
obéznich osob. Navic muzi prikladaji dostatku po-
hybu stale mensi vyznam (i kdyZ rozdil nebyl sta-
tisticky vyznamny); toto stanovisko miize souviset
1 s jejich stéle klesajicim pocitem spoluzodpovéd-
nosti za své zdravi.

Zlepsujici se vnimani kvality Zivotniho prostiedi
populaci v CR se pravdépodobn& promitlo do sni-
Zeni podilu osob, které prikladaji Zivotnimu pro-
stiedi velky vyznam v ovlivnéni jejich zdravi.

7.2 Aktivni starnuti — fyzicka zdatnost
ve stari

Starnuti ani star$i osoby nelze povazovat za homo-
genni proces ¢i skupinu, naopak stafi se vyznacuje
vysokou plasticitou (tvarnosti), variabilitou mezi
funkcemi a osobami a vysokou mirou individua-
lity [3]. ZjednoduSené lze vSak stari délit dle etap
Zivota na rané stafi, tzv. tfeti vék a stafi pozdni
neboli vék Ctvrty. Zatimco rané stafi (orientaéné
obdobi mezi 60 az 80 roky véku) predstavuje obdobi
aktivniho Zivota, kdy stale vyssi podil osob zlstava
sobéstaCnymi a aktivnimi v socidlnim i celospo-
leCenském kontextu, predstavuje ctvrty vék (po-
krocilé stafi) obdobi zavislosti, které mize byt
pro samotného ¢lovéka v mnoha ohledech zaté-
Zujici a ve kterém dochazi vice méné k upadku
ve vSech oblastech lidského Zivota. Dobré starnuti
zavisi na spolecenské strukture, ale rovnéZ na indi-
vidudlnim aktivnim jednéni. Osobnim nasazenim
jedince a Zivotnim stylem je mozné stafi utvaret
a podilet se na realizaci vyvojové plasticity. Tato
plasticita se projevuje stale rostouci nadéji doziti,
ale i vitalizaci stafi, ktera jest¢ nedosdhla svého
vrcholu. Plasticita se tedy zd4d byt moznosti, jak
prostfednictvim télesného a psychického tréninku
prispét ke zdravému a aktivnimu starnuti. Nega-
tivni efekt vysokého stéii je tak mnohonasobné pre-
vySen vyvojem vitality stafi v obdobi raného stafi.

Rok 2012 byl vyhlaSen Evropskym rokem aktiv-
niho stdrnuti a mezindrodni solidarity s cilem pod-
porovat aktivni stafi zejména ve tifech oblastech —

to 21-17 % in the second half of the decade. The
decreased prevalence of the smoking habit found
in males is in line with the trend reported in the
MONICA Study [2]. According to that study the Czech
Republic is in the third stage of the smoking habit
epidemic when there is a marked decline of the pre-
valence of smoking in males (males are dropping the
habit), smoking among females is reaching its maxi-
mum and only at the close of that stage the numbers
of female smokers begin to drop. According to the
HELEN Study the proportion of female smokers in the
age group of 45 to 54 years has begun to decrease
only in the past 5 years. The MONICA Study found
decreased numbers of female smokers only among
those with secondary school and higher education.

It is an important fact that between stages Il and 11
of HELEN study the proportion of respondents with
sufficient physical activity dropped significantly
and simultaneously there increased the proportion
of obese persons. Moreover, more and more males
make much less of sufficient physical activity
(although the difference was not statistically signi-
ficant); that attitude may be connected with their
continuously decreasing feeling of shared responsi-
bility for their health.

The perceived improvement of the living environ-
ment by the population in the Czech Republic has
probably projected itself into the decreased propor-
tion of respondents making much of the environ-
ment as a factor greatly influencing their health.

7.2 Active ageing

Ageing and the elderly cannot be perceived as
a homogeneous process and group, to the contrary,
old age is characterized by great plasticity, variabi-
lity in function and between persons, as well as
a high degree of individuality [3]. However, in
simple terms old age can be divided as life stages
into early old age, the so called third age, and
advanced old age or fourth age. While early old
age (for guidance between 60 and 80 years of age)
represents a period of active life in which an ever
greater proportion of people remain self-sufficient
and active in the broader social context, the fourth
age (advanced old age) represents a period of depen-
dence that can be burdening for such a person
and in which there is more or less a decline in all
areas of human life. Good ageing depends on the
social structure as well as on individual active
behavior. Through personal effort and life style of
the individual it is possible to mould old age and
participate in developing plasticity. That plasticity
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v moZnosti zapojeni starSich osob na pracovnim
trhu a ve spolecnosti a v maximalizaci nezéavislého
zpUsobu Zivota.

Predpokladem nezavislého zptisobu Zivota a sobé-
stac¢nosti je funk¢ni zdatnost, at jiz fyzickd ¢i
kognitivni. AvSak sobéstacnost star§ich osob byva
nejcastéji zjistovana na zékladé baterie otazek ty-
kajici se zvladani kaZzdodennich aktivit ¢i na za-
kladé baterie otazek sledujici mobilitu. Zjedno-
dusené feceno jsou to otazky, které zjistuji schop-
nost pohybu/mobility jedince.

Rada studii [4, 5] ukézala, Ze ztrata pohyblivosti
jedince maze byt redukovana aktivnim Zivotnim
stylem, zahrnujicim fyzickou aktivitu. Vhodn4 po-
hybové aktivita ma ve vy$Sim veéku nejen ochranny,
ale 1 1écebny vyznam. Fyzickd aktivita v tomto
véku podporuje zachovani stavajiciho fyzického,
psychického i kognitivniho zdravi. Preventivné
pusobi proti civilizacnim onemocnénim, oddaluje
fyziologické zmény vyvolané starnutim a poméaha
k zachovéni sobéstacnosti. Intenzivni fyzicka akti-
vita napfiklad sniZuje riziko vzniku cévnich one-
mocnéni mozku, vzniku demence ¢i plisobi pre-
ventivné na vznik poruch spanku. Starnuti nemusi
byt tedy nevyhnutelné provazeno ztratou sily, ener-
gie a fyzické zdatnosti. Kfehkost a ztrata funk¢ni
zdatnosti naopak velmi uzce souvisi s fyzickou
inaktivitou, tj. absenci jakékoliv fyzické aktivity.

Zdravotni benefity pravidelné fyzické aktivity se
navic s vékem zvySuji; pravé starSi osoby maji
vy$si riziko vzniku fady zdravotnich problém ¢i
chronickych onemocnéni, navic fyzicka aktivita
pomaha kontrolovat jiz vzniklé zdravotni problémy
(napr. diabetes, vysoky krevni tlak ¢i zvySena hla-
dina cholesterolu). Udrzovani fyzické zdatnosti
omezuje také riziko padu a v jejich disledku vznik-
Iych fraktur kosti. Dal§im divodem, pro¢ se fyzicka
aktivita vypldci, je, Ze starnouci télo potfebuje ke
spravnému fungovani a k zajisténi kazdodennich
¢innosti stale vice mozkové aktivity. S pribyvaji-
cim vékem je k jakékoliv télesné aktivité ¢i po-
hybu vyZadovano stale vice duSevni pozornosti.
Staii lidé napriklad musi prerusit hovor, chtéji-li
si nalit Salek kdvy nebo bezpecné prejit silnici.
Cim vice duSevni aktivity spotfebuje pohyb a
koordinace, tim méné potom zbyva pro duSevni
aktivitu samotnou. Télesny trénink a udrZovani
dobré fyzické kondice ale vede k tomu, Ze je na-

is expressed by an ever increasing life expectancy
as well as by the vitalization of old age that has not
reached its apex yet. Thus, plasticity seems to be
an option of how to contribute to a healthy and
active old age through physical and mental training.
The negative effect of advanced old age is thus
overcome many times by developing old age vitality
in the period of early old age.

The year 2012 has been declared the European
Year of Active Ageing and International Solidarity
with the aim of supporting active old age namely
in three areas — in the possibility of involving the
elderly in the labor market and in society as well as
in the maximization of an independent way of life.

The prerequisite of an independent way of life and of
self-sufficiency is functional fitmess, be it physical or
cognitive. However, self-sufficiency in the elderly is
usually determined on the basis of a series of questions
concerning the managing of daily-life activities or on
the basis of a series of questions regarding mobility.
In simple terms those are questions determining
the individual’s ability of movement/mobility.

A number of studies [4, 5] have shown that the loss
of mobility in an individual can be reduced by
an active life style that includes physical activity.
Appropriate mobile activity in advanced age is of not
only protective but also of therapeutic importance.
Physical activity in older age supports the main-
taining of the current physical, psychic and cognitive
health. It acts preventively against so-called civiliza-
tion-linked diseases, delays the onset of physio-
logical changes caused by ageing and helps in main-
taining self-sufficiency. Intensive physical activity,
e.g. lowers the risk of cerebrovascular disease, the
onset of dementia and prevents sleeping disorders.
Accordingly, ageing does not necessarily have to
be accompanied by loss of strength, energy and
physical fitness. On the other hand, fragility and
loss of functional fitness is connected with physical
inactivity, i.e. absence of any physical activity.

In addition, the health benefits of regular physical
activity increase with age; namely elderly persons
have a greater risk of a number of health problems
or chronic diseases, moreover physical activity helps
to control existing health complaints (e.g. diabetes,
hypertension, high cholesterol levels). Maintaining
physical fitness reduces the risk of falling and con-
sequent bone fractures. Another reason why physical
activity is worth the trouble is that the ageing body
calls for ever more mental activity to ensure daily
activities. With age any physical activity or move-
ment requires ever more mental concentration.
For instance, elderly persons have to interrupt
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rokovano méné dusevni aktivity pro oblast kazdo-
dennich aktivit [3].

Zahrnuti fyzické aktivity do svého Zivotniho stylu
je pozitivni i pro osoby, které se b&hem svého
Zivota nevénovaly fyzické aktivité i pro osoby,
které jiz maji urcitd omezeni a vykazuji sniZe-
nou pohyblivost/hybnost. Lze vykonavat napt. cvi-
ceni, kterd zlepSuji stabilitu a takovou fyzickou
aktivitu, kterd odpovidad individudlnim mozZnos-
tem a zdravotnimu stavu. I malé mnozstvi fy-
zické aktivity mize mit pozitivni vliv na zdravotni
stav. Vyznamny zdravotni prospéch lze dosdhnout
jiz zatazenim stfedné néro¢né fyzické aktivity
(napf. 30 min. rychlé chize) po alespol 5 dni
v tydnu [6]. Tento pfistup by mél byt zahrnut
1 do zdravotni péce, kterd by méla motivovat starsi
osoby k pohybové aktivité.

Na druhou stranu podle odhadi WHO fyzicka
inaktivita ve vyspélych zemich pfispiva ke vzniku
16 % ptipadl rakoviny tlustého stfeva, 15 % dia-
betu mellitu II. typu, 10 % piipadl rakoviny prsu a
k 21 % ptipadiim ischemické choroby srdecni [7, 8].
Podobny je pak i podil fyzické inaktivity na amrt-
nosti na tato onemocnéni (v dasledku nedosta-
tecné aktivity nastava napt. 19 % umrti na ICHS,
14 % tmrti na rakovinu tlustého stfeva a konec-
niku, 9 % umrti na rakovinu prsu). Celkové je
pak absenci fyzické aktivity v evropském regionu
pfipisovdno mezi 5-8 % umrti [8], z nichZ lo-
gicky vétsina (86 %) nastava v nejstarSi vékové
skupiné 60+.

Cilem tohoto pfispévku je zejména poukazat na
pozitivni vliv fyzické aktivity ve stfednim a vySSim
véku na zdravi jedince, jakoZto moznosti pre-
vence disability, prevence ztraty funk¢ni zdat-
nosti a sob&stacnosti. Déle s vyuZitim dat studie
HAPIEE (Health, Alcohol and Psychosocial factors
In Eastern Europe) a SHARE! (Survey of Health,
Ageing and Retirement in Europe) popsat soucasné
trendy rozsifeni fyzické aktivity u starSi populace
u nés a v Evropé.

their conversation when they wish to fill a cup of
coffee or to safely cross the street. The more mental
activity is expended on movement and coordina-
tion, the less is left for mental activity itself as such.
Physical training and maintaining oneself in good
physical condition leads to that less mental activity
is required for the area of daily activities [3].

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 certain
limitations and show decreased mobility. Carried out
can be, e.g. exercises that improve stability and such
physical activity that is up to one’s capability and state
of health. Even a small amount of physical activity can
have a positive effect on health. A significant health
benefit can be obtained by just including a moderately
demanding physical activity (e.g. 30 minutes of brisk
walking) at least 5 days a week [6]. Such an approach
should be included in health care which should
motivate elderly subjects for physical activity.

On the other hand, according to WHO estimates,
physical inactivity in the industrialized countries
contributes to the appearance of 16 % of colon cancer
cases, 15 % of type Il diabetes mellitus cases, 10 %
of breast cancer cases, and 21 % of cases of ischemic
heart disease [7, 8]. Similar is the contribution of
physical inactivity to mortality due to those diseases
(insufficient physical activity participates in 19 %
of deaths due to ischemic heart disease, 14 % of
colorectal cancer deaths, 9 % of breast cancer
deaths). In general, in the European region, to the
absence of physical activity there can be attributed
5-8 % of deaths [8] of which the majority (86 %)
occur in the most advanced age group of 60+.

The objective of the present contribution is namely
to point to the positive influence of physical activity
in the middle and advanced age groups on the health
of the individual in the prevention of disability, loss of
Sunctional fitness and loss of self-sufficiency. As well
as by applying data from the HAPIEE (Health,
Alcohol and Psychosocial factors In Eastern Europe)
and SHARE! (Survey of Health, Ageing and Retire-
ment in Europe) studies, to describe current trends
in the xpansion of physical activity in the elderly
population in the Czech Republic and in Europe.

Tento ¢lanek pouziva data projektu SHARE vydani 2.3.0,
z 13. listopadu 2009. SHARE sbér dat 2004-2007
byl podporovan zejména Evropskou komisi béhem
5. a 6. ramcového programu. DalSi podporu poskytl
US National Institute on Aging a podékovéani také
patfi rGznym narodnim zdrojim (viz http://www.share-
project.org).

! This report uses data from SHARE release 2.3.0, as of
November 13" 2009. SHARE data collection in 2004-2007
was primarily funded by the European Commission through
its 5 and 6" framework programmes. Additional funding
by the US National Institute on Aging as well as by various
national sources is gratefully acknowledged (see http://www.
share-project.org for a full list of funding institutions).

72

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



Zdravotni stav obyvatel a vybrané ukazatele zdravotni statistiky

Health status and health statistics

Obr. 7.6 znazortuje podil osob ve véku 50 a vice
let ve vybranych populacich Evropy, ktery ne-
vykonava Zadnou stfedné narocnou ¢i naro¢nou
fyzickou aktivitu, a Ize u nich tedy konstatovat
absenci jakékoliv fyzické aktivity (fyzickou in-
aktivitu). V evropské populaci bylo zjist€éno ne-
celych 14 % takovychto osob, jejich vyskyt se
vSak mezi jednotlivymi zemémi vyrazné lisil a
pohyboval se od 4,3 % ve Svycarsku po 22,1 %
v Polsku. Zjednodusené lze fici, Ze vyssi fyzic-
kou aktivitu v populaci lze pozorovat v zemich
zapadni a severni Evropy, nizs§i naopak v zemich
jizni Evropy. Ceské populace se zhruba 12 %
neaktivnich osob patii k praiméru (hodnoceni fy-
zické inaktivity ve vékovych skupinich v ceské
populaci lze nalézt v Souhrnné zpravé Systému
monitorovani za rok 2010).

Obr. 7.7 naopak znédzoriiuje podil osob s dosta-
te¢nou fyzickou aktivitou v Ceské starnouci po-
pulaci. Ukazatel je v tomto pfipad€ definovan
jako cilena fyzicka aktivita vykondvana alesponi
3 hodiny béhem typického tydne. Dostate¢na fy-
zicka aktivita byla zjist€éna u 43 % muzi a 40 %
zen ve véku 45-69 let, ale z hlediska véku lze
pozorovat urCité rozdily. Zajimavy je zejména néa-
rast fyzické aktivity ve vekovych skupiniach 60—64
a 65-69 let u muzd, u Zen ve vékovych skupi-
nach 55-59 a 60-64 let. Vypada to tedy, Ze
s odchodem do dichodu dochazi k zaclenéni
fyzické aktivity do denniho reZimu starSich osob.
V populaci presto zustdva vysoky podil osob,
které jsou v riziku vzniku novych nebo dalSich
omezeni pohyblivosti a hybnosti a predstavuji tak
vyrazny potencial pro zlepSeni zdravotniho stavu
star$i populace.

Nejcastéj$Sim diivodem ztraty sobéstacnosti jsou
rizna omezeni mobility. Obr. 7.8 srovnava vyskyt
poctu omezeni ve starsi populaci v riznych zemich
Evropy. Respondenti byli dotazovani na 10 kon-
krétnich omezeni pohyblivosti a jemné motoriky
(napf. chtize na 100 metrti, vystoupani nékolika
¢i jednoho patra schodli, manipulace s vét§imi
predméty, zvednuti mince ze stolu atd.). Nejvétsi
podil osob bez jakéhokoliv omezeni (67 %) byl
zjistén ve Svycarsku, naopak nejnizsi v Polsku, kde
pouze 1/3 respondenti byla bez omezeni mobility.

Nedostate¢na fyzicka aktivita navic spole¢né se
Spatnymi stravovacimi navyky vede k narfstu

Fig. 7.6 illustrates the proportion of persons aged
50 and more years in selected European popu-
lations, who do not indulge in any moderately
demanding or demanding physical activity, and
it can be said that they are characterized by the
absence of any physical activity (i.e. by physical
inactivity). In the European population there has
been found almost 14 % of such persons, however,
their presence varies greatly from country to country,
from 4.3 % in Switzerland to 22.1 % in Poland.
In simple terms it can be said that greater physical
activity in the population can be found in the
countries of western and northern Europe, lesser
physical activity in countries of southern Europe.
The Czech Republic with roughly 12 % physically
not active persons belongs to the average (the
evaluation of physical inactivity in the age groups
of the Czech Republic can be found in the Final
Report of the System of Monitoring for 2010).

On the other hand, Fig. 7.7 illustrates the pro-
portion of persons with sufficient physical activity
in the Czech ageing population. In this case the
indicator is defined as purposeful physical activity
exercised for at least 3 hours in the course of
a typical week. Sufficient physical activity was
SJound in 43 % of males and in 40 % of females in
the group of 45 to 69 year-olds, however, from the
point of view of age there are certain differences.
Interesting is namely the increase in physical activity
in the age groups of 60-64 and 65-69 years in
males; in females in the age groups of 55-59 and
60-64 years. Thus, it seems that on retirement
physical activity becomes included in the daily
regimen of older people. Nevertheless, in the popu-
lation there remains a large proportion of persons
who are at risk of the appearance of new or further
limitations of movability and mobility and repre-
sent a marked potential for the improvement of
health of the elderly population.

The most frequent cause of the loss of self-
sufficiency are various limitations of mobility.
In Fig. 7.8 there is compared the occurrence of
the numbers of limitations in the elderly popula-
tion in different countries of Europe. Respondents
were asked about 10 concrete limitations of
movability and fine motorics (e.g. walking 100 m,
ascending one or several flights of stairs, manipu-
lating larger objects, picking up a coin from the
table, etc.). The largest proportion of persons

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

73



Souhrnna zprava za rok 2011
Summary Report, 2011

obezity v populaci. Obr. 7.9 prezentuje podil osob
(ve véku 50 a vice let) s nadvahou a obezitou
v Evropé. V ceské populaci bylo zjisténo vice
jak 70 % osob s nadvahou a obezitou, konkrétné
24 % osob obéznich a 47 % osob s nadvahou.
Spole¢né se Spanély a Reky patii nase populace
k nejohroZené€jSim populacim z hlediska obezity
v Evropé. Nadvédha a obezita nepfedstavuje pouze
riziko vzniku problému s mobilitou, riziko vzniku
fady chronickych onemocnéni, ¢i jejich kompli-
kaci, ale nadvdha ve stfednim véku napf. také
vyrazné zvySuje riziko tézkych kognitivnich ztrat
ve stafi [9]. Negativni efekty pribyvajici télesné
vahy a ubyvajici télesné namahy se pak vzijemné
posiluji a velmi Casto vedou ke vzniku metabolic-
kého syndromu.

Je nutné si uvédomit nejenom protektivni efekt
fyzické aktivity, ale i negativni ptisobeni fyzické
inaktivity na lidské zdravi. Zprava U.S. HHS [6]
dokonce tvrdi, Ze protektivni dopad pravidelné
fyzické aktivity na predchdzeni vzniku koronérni
pfihody je nejen srovnatelny s jinymi faktory
Zivotniho stylu, jako tfeba celoZivotnim neku-
factvim, ale Ze fyzicka inaktivita je srovnatelnd
s kardiovaskularnim rizikem plynoucim z kouteni.

Zdravé starnuti, jehoz hlavni podminkou je zacho-
vani fyzické i kognitivni zdatnosti s cilem redu-
kovat zdravotni problémy a disabilitu, je zalo-
Zeno na celoZivotni podpofe zdravého Zivotniho
stylu zahrnujiciho mimo jiné dostatecnou fyzic-
kou aktivitu. Vzdélani, informovanost a povédomi
o vlastnim zdravi mohou redukovat ¢i odsunout
zdravotni problémy spojené s posledni etapou
Zivota pokrocilého stafi. Podpora zdravého Zivot-
niho stylu by vSak méla pokracovat i v pribéhu
starnuti, méla by respektovat individualni kul-
turu starnuti a méla by probihat bez prefabrikova-
nych feSeni. Zvladani starnuti je soucédsti samého
procesu starnuti.

without any limitation (67 %) was found in Switzer-
land, the lowest in Poland where only 1/3 of
the respondents were without any limitations
of mobility.

Insufficient physical activity added to bad dietary
habits leads to an increase in obesity in the
population. In Fig. 7.9 is presented the proportion
of persons (50 and more years of age) overweight
and obese in Europe. In the Czech population
more than 70 % have been found to be overweight
or obese, namely 24 % persons obese and 47 %
persons overweight. From the point of view of
obesity, together with the Spaniards and Greeks the
Czech population is among the most endangered in
Europe. Overweight and obesity do not represent
just the risk of problems with mobility, the risk
of a number of chronic diseases or their complica-
tions, but being overweight in middle age also
markedly increases the risk of severe cognitive
losses in old age [9]. The negative effects of
increasing body weight and of decreasing physical
exertion mutually support each other and very
often end up in the metabolic syndrome.

It is necessary to be aware not only of the pro-
tective effect of physical activity, but also of the
negative effects of physical inactivity on human
health. In the U.S. HHS [6] report it is even stated
that the protective impact of regular physical
activity on preventing coronary events is not only
comparable to other lifestyle factors such as
life-long non-smoking, but that physical inactivity
is comparable with the cardiovascular risk con-
sequent to the smoking habit.

Healthy ageing, the major condition of which is
the maintaining of physical and cognitive fitness
with the objective to reduce health complaints
and disability is based on the life-long promo-
tion of a healthy life style including, i.a. sufficient
physical activity. Education, being informed and
awareness of one’s health can reduce or post-
pone health problems connected with the final
stage of life in advanced old age. However, the
promotion of a healthy life style should continue
even in the course of ageing, it should respect
the individual culture of ageing and should take
place without a priori prefabricated solutions.
The managing of ageing is part and parcel of
the ageing process itself.
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Obr. 7.2 Rozdily mezi I. (1998-2002) a lll. (2009-2010) etapou studie HELEN
Fig. 7.2 Differences between I. (1998-2002) a lll. (2009-2010)
periods of the HELEN study
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Obr. 7.3 Spokojenost se zivotem u osob ve véku 45-54 let ve trech etapach studie HELEN
Fig. 7.3 Life satisfaction of respondents 45-54 years of age in three periods
of the HELEN study
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Obr. 7.4 Pocit odpovédnosti za vlastni zdravi ve véku 45-54 let
Fig. 7.4 Sense of responsibility for one’s own health in age of 45-54 years
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Obr. 7.5 Vyvoj hodnoceni vyznamu vybranych faktorid pro zdravi
mezi l. a lll. etapou studie HELEN
Fig. 7.5 Trend in importance evaluation of selected factors for health
between I. and lll. periods of the HELEN study
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Obr. 7.6 Absence jakékoliv fyzické aktivity v populaci nad 50 let, Evropa, 2006
Fig. 7.6 Physical inactivity among the population over 50 years of age, Europe, 2006
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Obr. 7.7 Dostateéna fyzicka aktivita v populaci 45-69 let, CR, 2005
Fig. 7.7 Sufficient physical activity among population 45 to 69 years of age, CZ, 2005
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Obr. 7.8 Pocet omezeni mobility v populaci 50 a vice let, Evropa, 2006
Fig. 7.8 Number of limitations in mobility among the population over 50 years of age,
Europe, 2006
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Obr. 7.9 Podil osob s nadvahou a obezitou v populaci nad 50 let, Evropa, 2006
Fig. 7.9 Share of overweight and obese among the population over 50 years of age,
Europe, 2006
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8. ZDRAVOTNI RIZIKA
PRACOVNICH PODMINEK
A JEJICH DUSLEDKY

8.1 Monitorovani expozice na zakladé udajti
z kategorizace praci a pracovist

Monitorovani expozice rizikovym faktoriim prace
a pracovnich podminek je provadéno na zéakladé
dat z kategorizace praci a pracovist dle legislativy
platné v daném obdobi. V rdmci systému kate-
gorizace praci ma kazdy zaméstnavatel povinnost
zhodnotit riziko a zaradit prace, které jsou na jeho
pracovistich vykonavany, do jedné ze 4 kategorii,
v zavislosti na vyskytu rizikovych faktort prace
a na jejich zavaznosti. Z udaji v Informacnim
systému Kategorizace praci vyplyva, Ze k datu
10. 5. 2012 (viz tab. 8.1.1) bylo zafazeno do vsech
kategorii prace (2, 2R, 3, 4) celkem 2 021 830 osob,
coZ je 65 214 osob/100 tisic zaméstnanct (zdra-
votnich pojisténct). V kategoriich rizikové prace
(2R, 3, 4), bylo evidovano 452 563 osob (14 597 osob/
100 tisic zaméstnanct). Do kategorie 4, coZ jsou
pracovisté vysoce rizikova, bylo v CR zafazeno
15 400 osob (497/100 tisic zaméstnancu), z toho
je 1313 Zen.

Aktualni pocet zaméstnancli zafazenych podle
jednotlivych kategorii prace v krajich je uveden
v tabulce 8.1.1. Nejvice exponovanych zamést-
nancd v kategoriich rizikové prace (2R, 3, 4) je
v kraji Moravskoslezském (87 024), Stfedoces-
kém (44 701) a Usteckém (41 646). V piepoctu
na 100 000 zaméstnancli nepievysuji celostatni
pramér 14 597 zaméstnancl v riziku kraje Praha
(4 952), Karlovarsky (10 049), Liberecky (12 439)
a Jihomoravsky (11 756).

Nejvice zaméstnanct ve vSech kategoriich prace
(2, 2R, 3, 4) je evidovano podle faktoru Fyzicka
zatéz — 1 092 141 osob, nasleduje Pracovni poloha —
831 406 osob, Hluk — 808 086 osob a Psychicka
zatéz — 765 049 osob. V kategoriich rizikové prace
(2R, 3, 4) je nejvice evidovanych zaméstnancii
v riziku faktoru Hluk — 264 072, Fyzicka zatéz —
89 070 a Prach — 69 219, viz tab. 8.1.2.

Pocty exponovanych osob a registrovanych expo-
zic se li8i. Pfi praci mohou totiZ byt zaméstnanci
exponovani vice nez jednomu rizikovému faktoru.
V tabulce 8.1.3 je uveden udaj o poctu osob expo-
novanych podle poctu piisobicich faktort. Z udaji

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 cate-
gorization system according to the valid legisla-
tion. In this system it is the responsibility of each
employer to evaluate occupational risk and to
categorize the relevant work performed under
one of 4 categories, as related to the incidence of
occupational risk factors and their importance.
Data from the Work Categorization Information
System reveals that up to May 10, 2012, a total
of 2,021,830 persons have been registered in all
work categories (2, 2R, 3, 4), i.e. 65,214 persons/
100,000 employees (medically insured). The work
at risk category (2R, 3, 4) comprised 452,563
persons, i.e. 14,597 persons/100,000 employees.
In category 4 (high-risk workplaces) 15,400 persons
(497/100,000 employees) were registered in the
Czech Republic, of which 1,313 were women.

The sum of employees categorized by individual
work categories in the administrative regions is
presented in Tab. 8.1.1. The largest number of
employees at risk categories (2R, 3, 4) were in
the Moravia-Silesia (87,024), Central Bohemia
(44,701) and Usti nad Labem (41,646) regions
(Fig. 10.1). The nationwide mean of 14,597
per 100,000 employees was not exceeded by
the following regions: Prague (4,952), Karlovy
Vary (10,049), Liberec (12,439) and South
Moravia (11,756).

The largest numbers of exposed persons in all
work categories (2, 2R, 3, 4) are registered in the
following categories: Physical load — 1,092,141,
Working posture — 831,406, Noise — 808,086
and Mental load — 765,049. Registrations at
risk categories (2R, 3, 4) are as follows: Noise —
264,072, Physical load — 89,070 and Dust — 69,219;
see Tab. 8.1.2.

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
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Tab. 8.1.1 Pocet exponovanych zaméstnanci v kategoriich prace podle krajua k 10. 5. 2012
Tab. 8.1.1 Number of employees in work categories in the regions, on May 10, 2012

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 219 312 94697 | 179734| 84769| 1572 520| 37135 9304 871 104
Stfedocesky 247 861 78668 | 203160/ 66357 8710| 3026, 34766 9213 1225 72
JihoCesky 110 215 43 740 84 530 35336 345 242 | 24 488| 8126 852 36
Plzensky 114 494 46 701 88005 39234 2614 1449| 22194) 5906, 1681 112
Karlovarsky 65 725 29 562 58 129| 27 321 183 31 7321 2202 92 8
Ustecky 175 290 73593 | 133644| 59278 2552| 1166, 38191 13074 903 75
Liberecky 78 602 32 769 64 344| 27900, 1056 313| 12791| 4457 411 99
Kralovéhradecky 107 570 44 052 83509 36425/ 3924| 1377 19184| 6182 953 68
Pardubicky 92 337 35 281 72108| 30289 4025| 1028 15624 3896 580 68
Vysocina 117 411 39 297 93046| 33503 4507| 1315| 19330| 4442 528 37
Jihomoravsky 198 394 78379 | 162140 67119 3071| 1459 32247 9632 936 169
Olomoucky 120 943 48 177 90489 38958/ 4615 2036| 24756, 7052 1083 131
Zlinsky 108 828 47 301 80606| 35491 2134| 1247 25498 10511 590 52
Moravskoslezsky | 264 848 97 007 | 175824 77873| 8432| 3977 75897| 14875 4695 282
Celkem / Total | 2021830 | 789224 |1569 268|659 853 47 740| 19 186 | 389 422|108 872| 15400/ 1313

Tab. 8.1.2 Pocet evidovanych expozic zaméstnanct podle faktoru, stav k 10. 5. 2012
Tab. 8.1.2 Number of registered exposures to factors, on May 10, 2012

Kategorie faktoru Celkem v katego-
Category of a factor riich rizikové prace
Faktor 2R+3+4 Factor
) 2R 3 4 2+2R+ | Total at risk work
3+4 | categories 2R + 3 + 4
Hluk 544 014 27 190 | 234999 | 1883 808 086 264 072 Noise
Fyzicka zatéz 1003071 8798 | 79990 282 1092 141 89 070 Physical load
Prach 224 123| 7580 | 54232| 7407 293 342 69 219 Dust
Vibrace 142909 5530 | 54300| 7526 210 265 67 356 Vibrations
Biologicke Cinitele | 136 804| 10689 | 27 522 175 175190 38 386 Biological agents
Psychicka zatéz 726766/ 3211 | 35072 0 765 049 38 283 Mental load
Chemickeé latky 225234| 8832 | 18771, 1371 254 208 28 974 Chemicals
Pracovni poloha 803823 1066 | 26517 0 831 406 27 583 Working posture
Neionizujici zareni 21 200 916 | 19417 0 41 533 20 333 Non-ionizing radia-
a elmag. pole tion and elmag. field
Zatéz teplem 84 426 703 | 14963 37 100 129 15703 Heat load
Zrakova zatéz 294 389 202 | 11786 0 306 377 11988 Visual load
Vybrané prace 28 045 266 2672 9 30992 2947 Selected jobs
Zatéz chladem 211 115 58 1908 0 213 081 1966 Cold load
lonizujici zareni 555 7 2 0 564 9 lonizing radiation

Tab. 8.1.3 Pocet exponovanych zaméstnanci podle poctu soucasné pusobicich faktori, stav k 10. 5. 2012
Tab. 8.1.3 Number of employees with concurently acting risk factors, on May 10, 2012

Pocet rizikovych faktord Pocet zaméstnanct v kategoriich 2—4 %
Number of risk factors Number of employees in categories 2—4
1 611878 30.8
2 571 377 28.7
3 361 830 18.2
4 239 313 12.0
>4 236 379 11.9
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vyplyva, Ze 69,2 % zaméstnanci evidovanych
v systému kategorizace praci je exponovano vice
neZ jednomu faktoru; vice nez Ctyfem faktoriim
je exponovano 11,9 % zaméstnanc.

Uvedené pocty evidovanych osob nelze povazovat
za neménné. Ubytek zaméstnancli zaznamenany
v roce 2010/2011 v rizikovych kategoriich u nej-
CastéjSich faktorti jako je Hluk, Fyzicka zatéz
a Pracovni poloha nebyl v roce 2011/2012 potvr-
zen a v roce 2012 doslo ke zvySeni téchto pocta.
V dalsim obdobi bude dochazet k zaniku a vzniku
pracovi$t, budou realizovdna ochrannd opatfeni
ke snizeni rizika a bude tak dochazet k prekate-
gorizovani praci. V pribéhu Casu dochézi také k le-
gislativnim zméndm, které zahrnuji i nové poznatky
o pusobeni Skodlivin na ¢lovéka.

8.2 Registr profesionalnich expozic
karcinogenim REGEX

Predmétem analyzy za rok 2011 jsou vyhradné
data pochézejici z nové databaze, ktera byla vytvo-
fena jako samostatny modul Informac¢niho systému
Kategorizace praci, a nezahrnuje data, ktera byla
ziskana v minulosti a jsou uloZena v piivodni data-
bazi REGEX. Proto se mohou uvadéné pocty lisit
od predchozich let. Historick4 data budou pouZita
az pro potieby analyzy zdravotnich dopadl pro-
fesiondlnich expozic karcinogeniim na zdravi.

Pocet osob registrovanych v Registru osob pro-
fesionalné exponovanych karcinogeniim dosahl
k Cervenci 2012 poctu 6 709. O téchto osobach
jsou k dispozici informace uloZené v celkem 7 962
zdznamech. O 5 748 osobéch je k dispozici jeden
zaznam, dva zdznamy ma 751 osob, trikrat byla data
aktualizovana u 166 osob a u 44 osob jsou k dispo-
zici Ctyfi a vice zaznami (maximalné 6 u 19 osob).

Informaci o objemu dat ziskavanych z jednotlivych
regiond CR poskytuje tab. 8.2.1. Mezi jednotli-
vymi regiony jsou znac¢né rozdily. Napft. JihoCesky
a Karlovarsky kraj v roce 2011 aktualizovaly/regis-
trovaly ddaje o expozici u 3, resp. 4 osob. Naproti
tomu Stfedocesky kraj za stejné obdobi aktualizo-
val nebo registroval tdaje o 594 osobach. Celkem
bylo v roce 2011 registrovano 1 798 novych osob
a celkem bylo do databaze vloZeno 2 165 zaznam.

Pehled o tom, pri kterych ekonomickych aktivitach,
kédovanych podle metodiky NACE-CZ, dochazi

69.2 % of employees are exposed to more than
one factor and 11.9 % are exposed to more
than four factors.

The presented numbers of registered persons are
not immutable. 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 period 2010/2011 was not confirmed
and there has occurred increase of these numbers
in 2012. In the next period there shall be changes as
regards the phasing out of many workplaces 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 legisla-
tion which comprise an updated understanding
of the effects of pollutants on humans.

8.2 Register of occupational exposure
to carcinogens (REGEX)

Analyses for 2011 are based on data from a new
database which was created as an independent
module of the Work Categorization Information
System. The new database does not include past
data in the REGEX database, and therefore the
presented figures may differ from those in previous
vears. These older data will be used for analyses
of the health effects of occupational exposure to
carcinogens.

The number of persons in the Register of occupa-
tional exposure to carcinogens was 6,709 as of
July 2012. Their data is contained in a total
of 7,962 records. In 5,748 instances there is one
record available, two records for 751 persons,
three updated records for 166 persons and 44
have four or more records (maximum of six for
19 persons).

Information on the volume of data from particular
regions in the CR is presented in Tab. 8.2.1. Individual
regions have a diversity of results: for instance,
in 2011, the Southern Bohemia and Karlovarsky
regions updated/registered exposure data on 3 and
4 persons, respectively. In comparison, Central
Bohemia updated/registered data concerning
594 people during the same period. In all, 1,798
new instances were registered in 2011 and a total
of 2,165 records was made.
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Tab. 8.2.1 Pocet novych registraci a aktualizaci ziznami, pocet registrovanych osob
v letech 2009—-¢ervenec 2012 podle kraji

Tab. 8.2.1 Number of new registrations and record updates, number of registered persons
in 2009-July 2012 in the regions

. Rok registrace + aktualizace zdznamu / pocet registrovanych osob
ngg/a'lo . Year of registration + update / number of registered persons C?_g‘tg’/n
2009 2010 2011 2012

Hlavni mésto Praha 0 319/319 164 /164 258 / 258 741 /741
JihoCesky 0 139/136 3/3 20/17 162/ 156
Jihomoravsky 0 237 /237 354 / 354 0 591 /591
Karlovarsky 14 /14 1/1 4/4 19/18 38/37
Kralovehradecky 0 65/ 61 194 /159 605/473 864 /693
Liberecky 0 93/91 15/15 142 /111 250/217
Moravskoslezsky 87 /57 174 /160 129/102 858 / 502 1248/ 821
Olomoucky 14/7 83/83 146 /50 30/30 273/170
Pardubicky 3/3 366 / 353 247/ 242 73/68 689 / 666
Plzensky 0 12/12 26/26 21 /11 59/49
Stfedocesky 4/2 151/128 594 / 435 295 /205 1044 /770
Ustecky 0 40/ 40 44/ 44 125/122 209/ 206
Vysocina 46 / 41 364 /273 212/167 848 /794 1470/1275
Zlinsky 0 267 /260 33/33 24 /24 324 /317
Celkem / Total 168 /124 2311/2154 2165/1798 3318/2633 7962 /6709

Tab. 8.2.2 Pocet registrovanych osob v letech 2009—Cervenec 2012 podle hospodaiskych aktivit
Tab. 8.2.2 Number of registered persons in 2009-July 2012 by the economic activities

Rok registrace osob
Hospodafské aktivity (NACE-CZ) Year of registration’ Celkem
Economic activities (NACE-CZ, Total
fc activities (i ) 2009 | 2010 | 2011 | 2012
Zdravotni péce / Health care 99 1261 648 779 2787
Vyroba zakladnich kov(, hutni zpracovani kov(; slévarenstvi 0 55 113 446 614
Manufacturing of basic metals, metalurgical processing, foundry
Vyroba kovovych konstrukci a kovodélnych vyrobkd, kromé stroju 0 96 21 353 470
Production of metal constructions and metal products, except machinery
Vyroba koksu a rafinovanych ropnych produkt 0 0 0 390 390
Production of coke and refined oil products
Vyroba chemickych latek a chemickych pfipravki 1 19 | 242 108 370
Production of chemicals and chemical products
Vyroba nabytku / Production of furniture 0 255 77 14 346
Vyroba pryZovych a plastovych vyrobki 18 58 163 24 263
Production of rubber and plastic products
Vyroba ostatnich nekovovych mineralnich vyrobkd 0 46 119 61 226
Production of other non metallic mineral products
Zpracovani dfeva, vyroba difevénych, korkovych, prouténych 6 55 97 63 221
a slaménych vyrobku, kromé nabytku
Manufacturing of wood, production of wooden, corked, wicker
and straw products except furniture
Cinnosti souvisejici se stavbami a Upravou krajiny 0 56 101 63 220
Activities associated with constructions and landscaping
Vyroba stroju a zafizeni j. n. / Production of machinery and devices 0 6 28 95 129
Vyroba ostatnich dopravnich prostredkll a zafizeni 0 0 19 77 96
Production of other transport means and devices
Opravy a instalace strojli a zafizeni 0 9 74 0 83
Repairs and installations of machinery and devices
Vystavba budov / Building 0 55 0 26 81
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Rok registrace osob
Hospodarské aktivity (NACE-CZ) Year of registration’ Celkem
Economic activities (NACE-CZ, Total
fc actvities (i ) 2009 | 2010 | 2011 | 2012

InZenyrské stavitelstvi / Engineering 0 42 26 9 77
Vyroba zakladnich farmaceutickych vyrobk( a farmaceutickych 0 0 3 67 70
pfipravkll / Production of basic pharmaceutical products
and preparations
Ostatni zpracovatelsky primysl / Other manufacturing industries 0 36 11 0 47
Vyroba usni a souvisejicich vyrobkl 0 22 12 0 34
Production of hides and related products
Velkoobchod, kromé motorovych vozidel 0 29 0 2 31
Wholesale, except motor vehicles
Vyroba motorovych vozidel (kromé& motocykll), pfivest a navésu 0 14 1 8 23
Production of motor vehicles (except motorcycles), trailers
and semi-trailers
Cinnosti v oblasti nemovitosti / Activities in real estate 0 0 0 21 21
Ostatni (po méné nez 20 registrovanych) 0 40 43 24 107
Other (each with less than 20 registered)
Neuvedeno / Not recorded 0 0 0 3 3

k expozici karcinogennim agens dava tab. 8.2.2. Tri
nejcastéjsi ekonomické aktivity, kdy dochézi k expo-
zici karcinogentim, jsou zdravotnictvi (2 878 osob),
vyroba zakladnich kovi, hutni zpracovéani kovi a
slévarenstvi (614 osob) a vyroba kovovych konstrukci
a kovodélnych vyrobki, kromé strojii (470 osob).
Tyto pocty vSak nelze pfimo porovnavat, nebot
v neddvné minulosti byla na zdkladé poZadavku
MZ CR vénovéna zvySena pozornost zdravot-
nickym pracoviStim, kde miiZe dochézet k profe-
siondlni expozici cytostatikim a proto je pravdé-
podobné, Ze ddaje za zdravotnictvi jsou ve srov-
nani s ostatnimi aktivitami nadhodnoceny.

Pokud jde o expozice jednotlivym karcinogen-
nim agens, nejcastéj$im divodem k registraci je
expozice cytostatikiim (2 572 osob), profesionalni
expozice prachu tvrdych diev (698 osob) a tfeti
nejcastéj$i expozici je expozice slévarenskému
prachu (543 osob). Celkovy prehled o expozicich
jednotlivym karcinogentim uvadi tab. 8.2.3.

Mezi dalsi dilezité tdaje sledované v ramci systému
REGEX patii data o individualnich vysledcich cyto-
genetického vySetfeni a vySetfeni biomarkerd. Dosud
je v databazi registrovano 134 vysledkti konvencni
cytogenetické analyzy, které se podrobilo celkem
87 osob. U 19 osob exponovanych cytostatikim
bylo zjiSténo, Ze primérné procento aberantnich
bunék je 2,14, u 15 osob exponovanych etylén-
oxidu bylo priimérné procento aberantnich bunék
3,19 a u 53 osob, u kterych je uvedena véta R 45:
Mize vyvolat rakovinu 3,67. Zadné informace
o dalSich biomarkerech nebyly zaznamenany.

Tab. 8.2.2 presents an overview of the economic
activities, as recognized by NACE/CZ metho-
dology that leads to exposure to carcinogens.
The three most frequent occupational groups
are health care (2,878 persons), metal manu-
facturing and work in foundries (614 persons),
manufacture of metal constructions and metal-
working, apart from machines (470 persons).
However, these counts are not directly comparable
because in the recent past the Ministry of Health
has demanded increased attention to sectors of
the health service with occupational exposure to
cytostatic drugs; these data are therefore probably
overestimated against the other recorded occupa-
tional activities.

In terms of exposure to specific carcinogens the
most frequent reason for registration is exposure
to cytostatic drugs (2,572 persons), occupational
exposure to hard wood dust (698 persons) and
Sfoundry dust (543 persons). A summary of exposure
to individual carcinogens is presented in Tab. 8.2.3.

Other important data monitored under the REGEX
system include results of cytogenetic examinations
and biomarkers. To date, the database contains 134
cytogenetic analyses for 87 persons. In 19 persons
exposed to cytostatic drugs it was found that
the mean percentage of aberrant cells is 2.14,
in 15 persons exposed to ethylene oxide the mean
percentage of aberrant cells was 3.19 and 3.67
in 53 persons that are categorized as R 45: May
cause cancer. No further data on other biomarkers
are available.

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

85



Souhrnna zprava za rok 2011
Summary Report, 2011

Tab. 8.2.3 Pocet registrovanych osob v letech 2009-cervenec 2012 podle poprvé uvedeného

karcinogenniho agens

Tab. 8.2.3 Number of registered persons in 2009-July 2012 by the first recorded carcinogen

. Rok registrace osoby
gg rrcc:: '/'23322 Year of registration C_‘;L"‘tg’l“
2009 | 2010 | 2011 2012

1,3-Butadien / 1,3-Butadiene 0 12 96 1 109
Benzen / Benzene 0 8 7 142 157
Benzo[alpyren / Benzo[a]pyrene 0 24 3 294 321
Cytostatika / Cytostatics 86 1142 622 677 | 2527
Dichlormethan / Dichloromethane 0 0 0 6 6
Dichroman draselny / Kalium dichromate 1 0 0 24 25
Dimethylsulfat / Dimethyl sulfate 0 0 38 0 38
Ethylenoxid /Ethylene oxide 0 0 3 17 20
Formaldehyd / Formaldehyde 12 70 28 12 122
Horninové prachy / Rock dusts 0 13 49 11 73
Hydrazin / Hydrazine 0 1 0 0 1
CHL se zavaznymi pozdnimi ucinky (asfalt) / Asphalt 0 0 13 0 13
Chrom (V1) a jeho slou¢eniny 0 69 37 125 231
Chromium (VI) and compounds
Kadmium / Cadmium 0 0 0 3 3
Latka s vétou R45: M(ze vyvolat rakovinu 0 80 79 141 300
Substance with R45: May cause cancer
Latka s vétou R49: Muze vyvolat rakovinu pfi vdechnuti 0 3 0 0 3
Substance with R49: May cause cancer after inhalation
Nikl / Nickel 0 0 0 8 8
Ostatni slou¢eniny chromu (véetné chromanu olovnatého) 0 64 12 72 148
Other chromium compounds (incl. Lead chromate)
Pesticidni latky / Pesticides 0 5 0 0 5
Polycyklické aromatické uhlovodiky / PAHs 0 0 27 16 43
Prach — azbestova vlakna — amfibolové azbesty 0 0 2 0 2
Dust — asbestos fibres — amphibole asbestos
Prach — azbestova vlakna — chryzotil 0 15 2 0 17
Dust — asbestos fibres — chrysotile
Prach — ¢ernouhelnych dolli / Dust — pit coal mines 0 0 20 12 32
Prach — dinas / Dust — Dinas 0 0 103 0 103
Prach — grafit / Dust — graphite 0 0 0 283 283
Prach — kiemen / Dust — silica 0 80 48 42 170
Prach — ostatni kfemicitany (s vyjimkou azbestu) 0 96 32 117 245
Dust — other silicates (except asbestos)
Prach — rohovec / Dust — chert 0 0 7 0 7
Prach — Samot / Dust — fire-clay 0 0 15 0 15
Prach — talek / Dust — talc 0 24 3 0 27
Prach z tvrdych dfev / Hardwood dust 6 368 200 124 698
Slévarensky prach / Foundry dust 0 38 65 440 543
Styren / Styrene 18 41 37 49 145
Tetrachlorethylen / Tetrachloroethylene 0 1 1 6 8
Trichlorethen / Trichlorethene 0 0 0 11 11
Vinylchlorid / Vinylchloride 1 0 134 0 135
Vulkanizaéni dymy / Vulcanization fumes 0 0 104 0 104
Vulkaniza¢ni dymy rozpustné v cyklohexanu 0 0 11 0 11
Vulcanization fumes soluble in cyclohexane
Celkem / Total 124 2154 | 1798 | 2633 | 6709
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8.3 Monitorovani zdravotnich ucinku —
Narodni zdravotni registr nemoci
z povolani

V roce 2011 bylo v Ceské republice hlaseno
u 438 Zen a 616 muzi celkem 1 266 profesional-
nich onemocnéni, z toho bylo 1 210 nemoci z povo-
l1ani a 56 ohroZeni nemoci z povolani. U 161 osob
byly v pribéhu roku hlaseny dvé, u 14 osob tfi,
u 5 osob ¢tyfi, u dvou osob pét nemoci z povolani,
ohroZeni nemoci z povolini nebo jejich kombi-
nace. Ve srovnani s rokem 2010 byl absolutni pocet
pracovnikti postizenych profesiondlnim onemoc-
nénim v roce 2011 prakticky stejny (resp. vzrostl
0 4 osoby), zatimco celkovy pocet hlaSenych pro-
fesiondlnich onemocnéni nepatrné poklesl — o 26,
tj. 0 2 % pripadi. Incidence profesionalnich one-
mocnéni byla v roce 2011 celkem 30,3 pripady
na 100 tisic zaméstnanctl v civilnim sektoru nemo-
censky pojisténych podle zakona ¢. 187/2006 Sb.,
ve znéni pozdéjsich predpisi. Vyvoj poctu pro-
fesiondlnich onemocnéni je zobrazen v tab. 8.3.1
ana obr. 8.3.

Nejvice nemoci z povolani bylo v roce 2011 diagno-
stikovano v Moravskoslezském kraji (celkem 326,
tj. 26,9 % vSech hlaSenych piipad). Nejpocet-
néjsi kategorii hlaSenych nemoci z povolani v Mo-
ravskoslezském kraji predstavovala onemocnéni
zpusobend fyzikalnimi faktory — 231, tj. 36,8 %
vSech pfipadt hlaSenych v ramci kapitoly II sez-
namu nemoci z povolani. Ve srovnani s rokem 2010
doslo v sedmi krajich k nardstu poctu hlaSenych
nemoci z povolani. Nejvétsi narist (o 23 a o 22 pfi-
padi) byl zaznamenén v kraji Usteckém a v Kraji
Vysocina. Naopak nejvétsi pokles (o 38 hlaSenych
pfipadfi nemoci z povolani) byl zaznamenan v kraji
Pardubickém. Rozdé€leni nemoci z povoléani podle
kraje vyskytu obsahuje tab. 8.3.2.

Nejvice nemoci z povolani bylo vyvolano plisobe-
nim fyzikalnich faktorti (kapitola IT — 627 piipadi).
V sestupném potadi nésledovaly nemoci tykajici
se dychacich cest, plic, pohrudnice a pobfiSnice
(kapitola IIT — 237 pripadl), nemoci pfenosné a
parazitarni (kapitola V — 169 pfipadi), nemoci
kozni (kapitola IV — 166 pfipadi), nemoci zpiso-
bené chemickymi latkami (kapitola I — 10 ptipadt),
viz obr. 8.4. V ramci kapitoly VI (nemoci zpiso-
bené ostatnimi faktory a Ciniteli) byl v roce 2011
hlaSen jediny pfipad onemocnéni. Nejcastéjsi ne-

8.3 Monitoring of Health Effects —
National Register of Occupational
Diseases

In 2011 a total of 1,266 cases of occupational
disease in 438 women and 616 men were reported
in the Czech Republic; of these, 1,210 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 161 persons, three in 14 persons,
four in 5 persons, five in 2 persons. In comparison
to 2010 the absolute number of employees with
occupational disease was nearly the same (increase
by 4 persons); the total number of registered
occupational diseases slightly decreased by 26
cases, i.e. 2 %. Incidence rate of the occupational
diseases was 30.3 cases per 100,000 employees
medically insured in civil sector according to
the Act no. 187/2006 Coll., as last amended. The
dynamics of the number of occupational disease
are presented in Tab. 8.3.1 and in Fig. 8.3.

In 2011, most of the occupational diseases were
diagnosed in the Moravian-Silesian Region (total 326,
i.e. 26.9 % of all cases reported). Physical factors
were the most frequent cause of occupational
disease in that region — 231, i.e. 36.8 % of all
cases reported within the Chapter Il of the list
of occupational diseases. In comparison to 2010
there was an increase in reported occupational
diseases in 7 administrative regions, the greatest
increase being in the Usti nad Labem and Vyso-
¢ina Region (by 23 and 22 cases, respectively).
On the contrary, the greatest decrease was reported
in Pardubice region (by 38 cases). The distribu-
tion of the occupational diseases by region is shown
in Tab. 8.3.2.

The majority of occupational diseases were caused
by physical factors (Chapter Il — 627 cases). In
descending order there followed diseases affecting
the respiratory tract, lungs, pleura and peritoneum
(Chapter Il — 237 cases), infectious and parasitic
diseases (Chapter V — 169 cases), dermal affec-
tions (Chapter IV — 166 cases), diseases caused
by chemical substances (Chapter I — 10 cases),
see Fig. 8.4. Within the Chapter VI (diseases
caused by other factors and agents) a single case
was reported in 2011. The most frequent occupa-
tional disease was syndrome of the carpal tunnel
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Tab. 8.3.1 Hlasené nemoci z povolani a ohroZeni nemoci z povolani v letech 2001-2011
Tab. 8.3.1 Reported cases of occupational diseases and threat of occupational diseases in 2001-2011

2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

Pocet pacientu 1661|1567 |1506|1316|1317|1122|1062|1115|1107|1050| 1054
Number of patients
Profesionalni onemocnéni celkem | 1677 |1600|1558|1388|1400|1216|1291|1403|1313|1292|1 266
Professional diseases total

Z toho: / From that:

nemoci z povolani 1627|1531|1486|1329|1340|1150|1228|1327|1245|1236|1210
occupational diseases
ohrozeni nemoci z povolani 50 69 72 59 60 66 63 76 68 56 56

threat of occupational disease

Profesionalni onemocnéni —muzi | 1034| 977| 972 826| 817| 708| 753| 767| 739| 735| 745
Professional diseases — men

Profesionalni onemocnéni — Zzeny 643| 623| 586| 562| 583| 508| 538| 636| 574 557| 521
Professional diseases — women

Incidence na 100 000 nemocensky | 37.4| 35.8| 35.1| 31.6| 31.5| 27.5| 28.6| 30.7| 30.9| 30.0| 30.3
pojisténych zaméstnancu
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, 2011
Tab. 8.3.2 Distribution of occupational diseases by region and Chapter of the List of occupational
diseases, 2011
Kraj Kapitola / Chapter Celkem
Region l. Il. M. IV. V. VI. Total

Praha / Prague 0 13 1 7 12 1 34
StfedocCesky / Central Bohemia 0 34 75 7 2 0 118
JihocCesky / South Bohemia 1 88 16 15 12 0 132
Plzensky / Pilsen 6 35 27 6 11 0 85
Karlovarsky / Karlovy Vary 0 3 3 3 15 0 24
Ustecky / Usti nad Labem 0 21 1 34 30 0 86
Liberecky / Liberec 0 24 3 7 1 0 35
Kralovéhradecky / Hradec Kralové 1 17 7 21 18 0 64
Pardubicky / Pardubice 1 18 2 15 5 0 41
Vysocina / Vysocina 0 26 3 10 5 0 44
Jihomoravsky / South Moravia 0 16 7 8 37 0 68
Olomoucky / Olomouc 1 113 15 18 2 0 149
Zlinsky / Zlin 1 15 5 3 1 0 25
Moravskoslezsky / Moravian-Silesian 1 252 73 12 9 0 347
NerozliSeno (préce v terénu) / Fieldwork 0 5 0 0 0 0 5
Zahraniéi (prace mimo CR) / Work abroad 0 0 0 0 9 0 9
Celkem / Total 12 680 238 166 169 1 1266

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

I — Nemoci z povolani zplisobené chemickymi latkami

Il — Nemoci z povolani zpGsobené fyzikalnimi faktory

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

IV — Nemoci z povolani kozni

V- Nemoci z povolani pfenosné a parazitarni

VI — Nemoci z povolani zplisobené ostatnimi faktory a Ciniteli

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

I — 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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moci z povolani viibec byl syndrom karpalniho tu-
nelu zpisobeny pretéZovanim (242 piipadi) a praci
s vibrac¢nimi nastroji (172 ptipadf).

V roce 2011 nejcastéji onemocnéli pracovnici
v odvétvi ekonomické ¢innosti ,.t€Zba a dobyvani*
(CZ NACE B05-08), celkem 185 piipadd. V se-
stupném potadi nasledovalo odvétvi ,,zdravotni a
socidlni péce* (CZ NACE Q86-88) se 151 ptipady
a odvétvi ,,vyroba kovovych konstrukci a kovo-
délnych vyrobki“ (CZ NACE C25) se 144 hlase-
nymi pfipady. V dalSich odvétvich ekonomickych
¢innosti byl pocet hlaSenych nemoci z povolani
v rozmezi 1-121 ptipadd.

Nejvice nemoci z povolani vzniklo u pracovnikl
pfi praci zafazené do rizikové kategorie 3 (cel-
kem 494, tj. 40,8 % pripadir). V rizikové kategorii 4
vzniklo celkem 156 nemoci z povolani, v rizikové
kategorii 2R to bylo 64 pripadi. Pfi nerizikové
praci zafazené do kategorie 1 vzniklo 160 onemoc-
néni, v nerizikové kategorii 2 to bylo 277 one-
mocnéni. Pfi pracich, které byly kategorizovany
jako nerizikové, vznikaly zejména nemoci infek¢ni
a parazitarni (146 pripadit), nemoci kozni (132 pii-
padu) a alergické nemoci plic a hornich cest dycha-
cich (30 piipada), u nichZ dopfedu nelze moZnost
onemocnéni predvidat, protoZze se zde uplatiiuje
také individualni vnimavost jednotlivych osob.
Nejvice nemoci z povolani vzniklo v roce 2011
v podnicich s 500 a vice zaméstnanci (celkem 620,
tj. 51,2 % pftipadi).

caused by overloading and by work with vibrating
machines (242 and 172 cases, respectively).

In 2011, the majority of occupational diseases
occurred in the “Mining and Extracting” (CZ NACE
BO05-B0S, 185 cases), followed by “Health and
Social Care” branch (CZ NACE Q86-88, 151 cases)
and “Production of metal constructions and metal-
working products” (CZ NACE C25, 144 cases).
In other branches of economic activity the numbers
of reported occupational diseases ranged from 1
to 121 cases.

The majority of occupational diseases aroused
in workers within the work classified in the risk
category 3 (total 494, i.e. 40.8 % of cases). In the
risk category 4 there aroused a total of 156 cases
of occupational disease, in risk category 2R it
was 64 cases. The non-risk category I produced
160 cases, whilst in non-risk category 2 a total
of 277 cases were recorded. In the non-risk cate-
gories 1 and 2 the diseases were mostly infectious
and parasitic (146 cases), dermal (132 cases) and
allergic affections of the lungs and upper respiratory
tract (30 cases), which are however unpredictable
as there is also in play the individual sensitivity of
the subjects. The most occupational diseases aroused
in enterprises with 500 and more employees (a total
of 620, i.e. 51.2 % of cases).
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7 3
Obr. 8.1 Zaméstnanci zafazeni v kategoriich rizikové prace v krajich,
stav k 10. 5. 2012
Fig. 8.1 Employees registered in the risk work categories in regions,
on May 10, 2012
Kraj / Region:
Moravskoslezsky
Stfedocesky ~
. B Zeny — kategorie 2R
Ustecky L] Females — category 2R
HI. m. Praha Zeny — kategorie 3
. i - Females — category 3
Jihomoravsky [ | Zeny — kategorie 4
Olomoucky Females — category 4
- Muzi — kategorie 2R
Zlinsky - Males — category 2R
Plzensky Il Muzi - kategorie 3
L i Males — category 3
JihoCesky [l Muzi - kategorie 4
Kraj Vlyso&ina Males — category 4
Kralovehradecky ‘ ‘
Pardubicky
. ; Celkem v kategoriich rizikové prace 129 371 Zen a 323 192 muzu.
Liberecky The total of 129,371 women and 323,192 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 10. 5. 2012
Fig. 8.2 Registered exposures in the risk work categories by factor,
on May 10, 2012
Hluk
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Non-ionizing rédiation and elmag. ?ield ] Potencialné rizikova prace (kategorie 2R)
Z4té7 teplem Potentially hazardous work (category 2R)
Heat load | Rizikova prace (kategorie 3)
Zra\'};’s‘il%ffcfgg Hazardous work (category 3)
ngrané prace - Vysoce rizikova prace (kategorie 4)
elected jobs Highly hazardous work (category 4)
Zatéz chladem
Cold load
lonizujici zafeni
lonizing radiation
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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, 2000-2011
Fig. 8.3 Time trends in occupational diseases incidence in the Czech Republic,
2000-2011
Pocet pFipadl
Number of cases
1200 [ \
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1000 o 2Ny
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800 \
\ / / >
400
200
0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
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, 2011
Fig. 8.4 Distribution of occupational diseases by the list of occupational diseases, 2011
0.1%
Nemoci z povolani zpisobené ostatnimi faktory a Ciniteli .
Occupational diseases caused . . 00'9 % . ez .
by other factors and agents Nemoci z povolani zplsobené chemickymi latkami
Occupational diseases caused
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Nemoci z povolani pfenosné a parazitarni
Infectious and parasitic
occupational diseases 53.7 %
Nemoci z povolani zplsobené
fyzikalnimi faktory
131 % Occupational diseases caused
Nemoci z povolani kozni by physical factors
Occupational diseases
of the skin
18.8 %
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 za rok 2011 pfi-
nesly dalsi ddaje do ¢asovych tad, ze kterych je
mozné usuzovat na trendy ve vyvoji velikosti a
zdravotni zavaznosti pfivodu cizorodych latek ze
Zivotniho prostfedi v CR a zdravotniho stavu popu-
la¢nich skupin.

Znecisténi ovzdusi sidel nejzavaznéjSim ze sle-
dovanych polutantli — suspendovanych Castic —
z meziro¢niho pohledu stagnuje, nicméné dlouho-
doby trend naznacuje mirné zvySovani prameér-
nych roc¢nich koncentraci frakce PMj(. Na rozdil
od mirného sniZeni hodnot pozorovaného v nékte-
rych silné znecisténych lokalitich dochazi k pozvol-
nému rastu v lokalitich dosud hodnocenych jako
malo znecisténé.

Vyzkumem bylo prokazano, Ze expozice jemnym
aerosolovym cCasticim frakce PM; 5 vyvolava oxi-
dacni stres, ktery hraje kritickou ulohu v patologii
mnoha onemocnéni, jako je aterosklerdza, kardio-
vaskularni a nadorova onemocnéni, diabetes, revma-
toidni artritida, neurodegenerativni onemocnéni,
urychlené starnuti a dal$i. Urychluje také vyvoj
aterosklerézy a zhorSuje jeji nasledky, zvySuje ri-
ziko trombo6zy, kterd miZze mit za nasledek akutni
koronarni syndroml. Dlouhodoba expozice &asti-
cim také mize vést k opakovanym infekcim dy-
chacich cest a naslednym chronickym respira¢nim
symptomim spojenym se sniZzenou nad¢ji doziti?.
Diisledkem expozice obyvatel CR suspendovanym
Casticim, pfi realistickém odhadu primérného
poméru frakci PM; s/PMj, je vice nez 6 tisic pied-
casné zemielych roéné, tj. pres 6 % vsech zem-
felych. Vyznamna je také expozice kratkodoba.
V roce 2011 byl castéjsi nez maximalné tolero-
vatelny pocet piekroceni denniho imisniho limitu
pro Castice frakce PM | zjiStén na 60 % zahrnutych
méficich stanic (110). Néasledkem kritkodobé zvy-

9. CONCLUSIONS

The outputs of the Monitoring System provided
another data to the time series from which can be
gathered the trends in the extent and the health
significance of environmental contaminants intake
and in health status of population groups.

The burden caused by aerosol particles, which is
one of the most harmful airborne pollutants, has
not changed significantly in an annual context but
PM ¢ fraction has a slight increasing tendency
in the long-term. The decline of measured values in
certain high-load regions is balanced by a gradual
deterioration in low-load areas.

Research brought enough evidence of oxidative
stress caused by exposure to fine aerosol particu-
lates; this stress plays a critical role in the pathology
of many diseases like atherosclerosis, cardio-
vascular and oncological diseases, diabetes mellitus,
rheumatoid arthritis, neurodegenerative diseases,
accelerated ageing, etc. It also accelerates the
development of atherosclerosis and worsens its
consequences, it increases the risk of thrombosis
possibly resulting in the acute coronary syndromel .
Long-term exposure can conduce to repeated
respiratory tract infections resulting in chronic
respiratory symptoms associated with lower life
expectancyz. In 2011, the WHO-recommended
annual limit values for the fractions PMjy and
PM; 5 were exceeded in 94 and 100 % of the
participating measuring stations, respectively.
The impact assessment of long-term exposure to
aerosol particles amounts to more than 6,000 pre-
mature deaths, i.e. over 6 % of all deaths’ in CR,
counting with the realistic estimate of the mean
PM> s/PM ;¢ fractions rate. Also short-term expo-
sure is significant. In 2011, the maximal tolerated
number of PM ¢ daily limit exceedings was failed
in 60 % of participating stations (110). According

1 Brook, R.D., Franclin, B., Cascio, W., Hong, Y., Lipsett, G.H.M.,
Luepker, R. et al. Air Pollution and Cardiovascular Disease:
A Statement for Healthcare Professionals From the Expert
Panel on Population and Prevention Science of the American
Heart Association, Circulation. 2004, 109:2655-2671.

Kunzli, N. The public health relevance of air pollution
abatement. European Respiratory Journal. 2002, 20.
Available 03/2012 from: http://erj.ersjournals.com/content/
20/1/198.full.pdf+html.

Jde o stfedni odhad.

! Brook, R.D., Franclin, B., Cascio, W., Hong, Y., Lipsett, G.H.M.,
Luepker, R. et al. Air Pollution and Cardiovascular Disease:
A Statement for Healthcare Professionals From the Expert
Panel on Population and Prevention Science of the American
Heart Association, Circulation. 2004, 109:2655—-2671.

2 Kunzli, N. The public health relevance of air pollution
abatement. European Respiratory Journal. 2002, 20.
Available 3/2012 from: htip://erj.ersjournals.com/content/
20/1/198.full.pdf+html.

3 The mean estimate.
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Senych koncentraci suspendovanych ¢astic v ovzdusi
bylo v roce 2011 podle odhadu hospitalizovano
priblizné 2 tisice lidi.

Skutecnost, Ze situace v moravskoslezskych sidlech
je proti ostatnim sidlim v republice vyrazné ne-
piiznivéjsi, je podtrZzena srovnanim primérnych
hodnot ro¢nich koncentraci Castic frakce PM;;
ve vSech typech sidelnich lokalit, vymezenych
podle jejich charakteru a zdrojii zneciStovani, byla
sttedni hodnota ze stanic v souboru osmi sidel
Moravskoslezského kraje vyssi nez stfedni hodnota
v souboru ostatnich sidel CR. Konkrétng stfedni
ro¢ni hodnota v dopravou a primyslem vyznamné
neovlivnénych lokalitich predstavujicich bézné
prostiedi sidel se mezi témito dvéma soubory liSila
o celych 10 pg/m3, tedy o témét 40 %.

Rocni koncentrace zastupce karcinogennich polycyk-
lickych aromatickych uhlovodikd benzo[a]pyrenu
na sledovanych méstskych stanicich v poslednich le-
tech stagnuji, mimo zvysSenych hodnot v roce 2008.
CeloZivotni expozice koncentracim benzo[a]pyrenu
ve vysi platného ro¢niho limitu predstavuje riziko
vzniku nadorového onemocnéni zhruba 8 piipadu
na 100 tisic obyvatel4. Podobnému riziku jsou vy-
staveni obyvatelé sidel, Zijici v oblastech neovliv-
nénych primyslem a stfedné zatiZzenych dopra-
vou (do 10 tisic vozidel/den). VySs§i riziko maji
obyvatelé Zijici v okoli tranzitnich komunikaci
s vétsi hustotou dopravy. Méfenim je opakované
potvrzovan fakt, Ze primysl v ostravsko-karvinské
oblasti vyznamné zvySuje expozici obyvatelstva
benzo[a]pyrenu; pfi stfedni rocni koncentraci
ziskané z tamnich méficich stanic (4) ¢ini odhad
rizika vzniku nddorového onemocnéni 40 pripadi
na 100 tisic obyvatel; je tedy zhruba 5x vyssi, nez
v ostatnich lokalitach, kde probiha méfeni.

Pfivod organickych i anorganickych cizorodych
latek z potravin vychazi pfi hodnoceni zdravotni
vyznamnosti jednotlivych individudlnich latek pro
primérného spotrebitele priznivé. Takovy odhad
ma pochopitelné svd omezeni, nebot napiiklad
neumoziuje popsat rozloZeni expozic v populaci.
Ur¢itou informaci by mélo poskytnout pravdé-
podobnostni hodnoceni chronickych expozi¢nich
davek, které vSak vyZaduje dostate¢ny pocet vy-

to the estimation a total of about 2,000 people
were hospitalized due to the short-term increased
concentrations of aerosol particles in 2011.

The fact of the adverse situation in the Moravian-
Silesian municipalities as against the other ones
in the Czech Republic is underlined by the com-
parison of the mean PM o annual concentrations;
in all types of the urban localities determined by
their character and pollution sources the mean
values in the set of localities in eight Moravian-
Silesian municipalities was higher than that ones in
the set of all other municipalities. Particularly the
mean annual PM ;¢ level in by traffic and industry
not significantly affected localities differed by
10 ,ug/mj, it means the difference of almost 40 %
between these two sets.

The annual concentrations of benzo[a]pyrene, the
representative of carcinogenic polycyclic aromatic
hydrocarbons, have been stagnating at the moni-
tored urban stations in the last years except of the
increased levels in 2008. The lifelong exposure to
benzo[alpyrene concentrations amounting to the
annual limit value represents the risk of 8 incre-
mental cancer cases per 100,000 populati0n4.
To the similar risk are exposed the inhabitants
of the urban localities which are not affected by
industry and with moderate traffic burden (up to
10 ths. vehicles/day). The inhabitants living near
to transit communications with higher traffic density
are in the higher risk. In Ostrava-Karvind region
the measurements have repeatedly confirmed
that the inhabitants’ exposure to benzo[a|pyrene is
significantly elevated by industry; the mean annual
concentration from four measuring stations repre-
sents the risk of 40 incremental cancer cases per
100,000 population; it is roughly five times higher
than in the other localities with measurement.

The intake of organic as well as inorganic con-
taminants from food appears to be favourable for
the average consumer when estimating the health
significance of particular individual compounds.
Of course, such assessment has its limitations,
e.g. it doesn’t allow to describe the exposure distri-
bution within the population. The certain informa-
tion should provide the probabilistic assessment

4 Podle Air quality guidelines for Europe, WHO, Copenhagen,
European Series no. 91, 2000.

4 According to the Air quality guidelines for Europe, WHO,
Copenhagen, European Series no. 91, 2000
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sledkt z nékolika etap monitorovani. Zejména
z hlediska mensich déti bude takovy odhad dtle-
zZity, nebot modelové expozi¢ni davky pii stan-
dardni doporucené spotiebé potravin naznacuji
u této populacni skupiny vyznamny piivod nékte-
rych kontaminant. Vydéleni z dietirniho moni-
toringu jako samostatné ¢asti umoznilo detailnéjsi
sledovani obvyklého pfivodu nutrient. Pilotni
studie ukdzala, Ze problematickym by mohl pro
znacnou cast populace byt nedostatecny privod
vapniku ¢i vitaminu C a naopak nadmérny pfi-
vod nasycenych mastnych kyselin.

Studie vyskytu humannich 1éCiv v pitné vode, ktera
predstavuje prvni systematicky screening v CR,
pfinesla pozitivni informace. Vybrana léciva slou-
Zici jako indikatory, u nichZ byla na zékladé infor-
maci ze zahrani¢i a daji o spotieb& 1éki v CR
vysoka pravdépodobnost zachytu, se v pitné vodé
na kohoutku vyskytovala pouze sporadicky a ve
stopovych mnoZstvich. Expozice takovym dav-
kam byla vyhodnocena jako zanedbatelnd vzhle-
dem k minimélnim lé¢ebnym davkdm (napf. pro
ibuprofen) anebo vzhledem k piivodu potravou
(napf. pro hormondlné aktivni latky). Tento zavér
vSak pochopitelné neznamend, Ze obsah 1éCiv ne-
miZe byt problémem pro vodni ekosystémy. Z hle-
diska standardné sledovanych ukazatelti kvality
pitné vody ve vetejnych vodovodech nedoslo ve
srovnani s predchozim obdobim k vétsim zménam.

V roce 2011 pokracovalo sledovani obsahu per-
sistentnich organickych latek zakazanych Stock-
holmskou umluvou. Zaté€Z populace polychlorova-
nymi bifenyly indikovana jejich obsahem v ma-
tefském mléce po snizeni v roce 2008 stagnuje;
hladiny v hot spot oblasti Uherského Hradisté
se starou zatéZi vyrobny natérovych hmot se v po-
slednich letech vyrovnaly s hladinami pozorova-
nymi v ostatnich sledovanych oblastech. Negativ-
nim zji$ténim je zastaveni poklesu obsahu chloro-
vanych pesticidi v matetském mléce sledovaného
od pocatku druhé etapy monitoringu v roce 2005.

Dokonceni tfeti etapy Setfeni zdravotniho stavu
umoznilo posoudit vyvoj sledovanych ukazateli
v populacni skuping stfedniho véku (45-54 let) v po-
slednich zhruba deseti letech. Vyznamné naptiklad
stoupl vyskyt astmatu a viedového onemocnéni
Zaludku u Zen a u obou pohlavi také nadorového
onemocnéni. Vyznamné se zvysil pocet obéznich,

of chronic exposure doses;, however, it requires
a sufficient number of data from several monitoring
periods. This assessment will be highly important
considering namely small children since the signifi-
cant intake of some contaminants is indicated by
the model exposure doses upon standard recom-
mended food consumption in this population group.
Separation from the dietary monitoring as a detached
part enabled more detailed follow-up of the usual
nutrient intake. The pilot study indicated that
insufficient calcium or vitamin C intake could be
a problem for a large group of population, as well
as excessive intake of saturated fatty acids.

Positive information produced the study of the
human drugs occurrence in drinking water which
represented the first systematic screening in CR.
The indicator drugs were selected based on infor-
mation from abroad and data on drugs consump-
tion in CR. They occurred only sporadically and
in trace amounts in the drinking water at the
consumer. The exposure to such doses was evaluated
to be negligible considering the minimal thera-
peutical doses (e.g. in case of ibuprofen) or in
view of dietary intake (e.g. in case of hormonally
active substances). Nevertheless, such conclusion
naturally doesn’t mean that the drug levels cannot
be a problem for aquatic ecosystems. In term of
standard drinking water quality indicators monitored
in the public supply networks no major changes
occurred as compared with the previous period.

In 2011, the monitoring of persistent organic com-
pounds banned by the Stockholm Convention
continued. The burden of the population by the
polychlorinated biphenyls which is indicated by
the levels in human milk has been stable after the
decline in 2008. During the last years the PCB
levels in the hot spot area of Uherské Hradisté
with old environmental load from paint production
have reduced to the levels observed in other
monitoring localities. As a negative finding is
to be considered the cessation of the decline of
chlorinated pesticides levels in human milk which
was followed-up since the beginning of the second
monitoring period in 2005.

Finalization of the third health survey period
enabled to assess the development of the followed-
up indicators in the population of middle-aged
(45-54 years) in the last decade. For example the pre-
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pocet kurdkt v této vékové skupiné naopak poklesl.
Bohuzel se vSak také sniZuje pocet lidi, ktefi jsou
dostate¢né fyzicky aktivni. Na vyznam pravidelné
fyzické aktivity ve stfednim a vy$$im véku pro
zachovéani mobility a sobéstacnosti poukazuje stat
o aktivnim starnuti. Lidé ve stfednim véku, ze-
jména Zeny, si béhem let vice uvédomuji vliv Zivot-
niho stylu na zdravi, napiiklad stravovacich na-
vykt a koufeni; naopak Zivotni prostfedi v subjek-
tivnim hodnoceni ztraci vyznam. V poslednich
deseti letech mirné vzrostl pocet lidi spokojenych
se svym zdravim; vyznamné vzrost pocet lidi spo-
kojenych se svym Zivotem, kterych je v tomto véku
zhruba polovina.

Pii préci jsou lidé Casto vystaveni faktortim, které
se v béZném Zivoté vyskytuji v daleko mensi mife
nebo se nevyskytuji viibec. Formou hodnoceni
zdravotnich rizik z prace je kategorizace praci
podle faktorti. V kategoriich rizikové prace bylo
do kvétna 2012 evidovano v CR téméF ptil miliénu
osob, v kategorii vysoce rizikové price pracuje
15 tisic osob. Pii rizikové praci je nejcastéjSim ne-
gativnim faktorem nadmérny hluk. Pocet osob po-
stizenych profesiondlnim onemocnénim se ve srov-
nani s predchozim rokem prakticky nezménil. Po-
dobné jako v predchozich letech vzniklo nejvice
nemoci z povolani v kategorii 3 stfedné rizikové
prace. Systém registrace zaméstnancii exponova-
nych karcinogeniim nefunguje ve vsech krajich
na potiebné drovni, proto celkovy pocet zhruba
6 700 exponovanych nelze povazovat za realny
stav v CR.

Aby bylo mozno uplatiiovat strategii sniZovani
zdravotni zatéZze ze znecisténého Zivotniho pro-
stfedi tam, kde je to nejvice potieba, je tfeba syste-
maticky sledovat troveini kontaminace Zivotniho
prostiedi a nésledné zdravotni dopady doplnéné
o odhad zdravotnich rizik. Monitorovéni Zivotniho
prostiedi a zdravi tak mze napomoci zajiSténi
podminek trvale udrzitelného Zivota.

valence of asthma and stomach ulcer in females
significantly increased as well as the prevalence of
malignant neoplasms in both males and females.
The number of obese significantly increased in
contrast to smokers whose rate was reduced. How-
ever, also the number of adequately physically
active people has dropped. The article about the
active ageing emphasizes the importance of regular
physical activity in the middle-aged and elderly
for maintaining mobility and self-sufficiency.
People in the middle age, namely women, are more
aware of the influence of the lifestyle on their
health, e.g. dietary or smoking habits; on the other
hand the environmental factors show a decline
in importance based on subjective judgments.
The number of people satisfied with their health
slightly increased in the last decade. A significant
increase was found in people, who are satisfied
with their lives; they are about half in this age.

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 2012, the risk
work categories comprised almost half a million
persons. In high-risk category 15,000 persons were
registered in CR, the most frequent risk factor being
excessive noise. Number of employees affected by
occupational disease didn’t changed markedly
since the last period. As in the previous years the
most of the cases arose in the moderately risk work
category 3. The registration system of occupational
exposures to carcinogens doesn’t work on the
necessary level in all of the regions, the total
number of approximately 6,700 exposed therefore
cannot be considered a real situation in CR.

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 the environment and
health might advance the life sustainability.
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