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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 2012 tedy predstavuje devatendcty rok pravi-
delnych aktivit. To jiZ umoznuje hodnoceni trenda
ve vyvoji sledovanych ukazateli kvality Zivotniho
prostiedi i zdravotniho stavu obyvatel.

Systém monitorovani byl v roce 2012 realizovan
v sedmi subsystémech:

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

* zdravotni dasledky 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 sidel, 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 2012 was the nineteenth year of the standard
monitoring activities allowing evaluation of the
environmental and health indicators development.

In 2012, 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 chemicals 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 the previous years the Monitoring System was
conducted in the core set of the municipalities
among which were regional and former district
towns. Recently, the activities in several subsystems
have been enlarged. In subsystem I the data from
a number of additional urban as well as some rural
background measuring stations were involved
which are supervised by the Czech Hydrometeoro-
logical Institute. 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.

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 srovnévaci udaje o trovni znecisténi ,,béz-
ného pozadi, primérného pifivodu kontaminanth
z ovzdusi, pitné vody ¢i potravin pii feSeni lokdl-
nich problémi, pii posuzovéni zdravotnich dopadd
planovanych aktivit nebo pfi vytvafeni zdravot-
nich pland mést. K tomu mohou pfispét 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 fady indikatord,
které dokumentuji dspésnost ¢i nedostatky v pl-
néni programd ochrany vetejného zdravi. Poskytne
také informace o napliiovani Strategického rdmce
udrZitelného rozvoje Ceské republiky, pfijatého
vladnim usnesenim v roce 2010, jehoZ jednim
z cill je sniZzovat 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 innosti se staly sou-
¢asti plnéni mezinarodnich imluv nebo pozadavkl
Evropské komise. N&které projekty slouzi jako
vzorové pro ostatni zemé, napriklad projekt die-
tarniho piivodu cizorodych latek a nutrient, ktery
je v soucasné dobé pod vedenim CR implemen-
tovan v nékterych zdpadoevropskych zemich.
I dalsi projekty monitoringu se aktivné zapojuji
do snah o ucelnou harmonizaci monitorovacich
¢innosti v Evropé.

Other subsystems were realized in the same localities
as yet; these are named in the relevant chapters.

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

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

Quality assurance and control (QA/QC) in the
analytical laboratories participating in the Moni-
toring System have been included in the activities
of the laboratories under assistance of the relevant
institutions — the regional public health institutes,
other organizations and private labs. The QA system
for analyses in the Monitoring System laboratories

6
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ZabezpecCeni a fizeni jakosti (QA/QC) prace analy-
tickych laboratori, které jsou ucastniky Systému
monitorovani, je soucasti programl prace samot-
nych laboratofi za podpory organizaci, kterym
pfislusi. Jedna se o laboratofe zdravotnich tdstavi,
jinych instituci ¢i laboratofe soukromé. Hlav-
nimi ¢astmi systému zabezpecCeni jakosti analyz
u laboratofi v Systému monitorovani zUstavaji
prvky procesu akreditace. VétSina spolupracu-
jicich laboratofi ma akreditované metody podle
CSN EN ISO/ICE 17025.

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

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 2012 za-
pojeno do sbéru dat o akutnich respiracnich one-
mocnénich 14 détskych a 6 praktickych 1€kari,
ktefi méli ve své péci celkem 23 357 pacientll.
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 ziskavany ze sit€ méfi-
cich stanic, které provozuji zdravotni dstavy v mo-
nitorovanych méstech a z vybranych meéficich
stanic spravovanych Ceskym hydrometeorologic-
kym tstavem (CHMU), jejichZ umisténi vyhovuje
pozadavkim Systému monitorovani. Ze sit¢ AIM
provozované CHMU tak byla v roce 2012 do zpra-
covani zahrnuta data o zakladnich Skodlivinach,
tézkych kovech, PAU a VOC ze 74 vybranych, pre-
vazné méstskych stanic. Zpracovéani zahrnuje data
z 51 sidel (a 8 prazskych casti) z celkem 105 mé-
ficich stanic. Pro srovnani byly do vyhodnoceni
zahrnuty i ddaje o trovni venkovského pozadi
ziskané v ramci pfislusnych 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
Kfizi, dale tfi pozadové stanice regiondlniho vy-
znamu (Jesenik, Svratouch a Rudolice v Horach)
a dopravné extrémné zatizené stanice (,,hot spot)
v Praze, Brng, Usti nad Labem a v Ostravé.

2.1 Incidence oSetienych akutnich
respiracnich onemocnéni

Akutni respira¢ni onemocnéni (ARO) se podileji
vyznamnou mérou na celkové nemocnosti popu-
lace a jsou nejcast&j$i skupinou onemocnéni
détského véku. Incidence ARO ma proto dilezi-
tou roli v popisu zdravotniho stavu obyvatelstva.
Respiracni nemocnost je primarné ovlivnéna epi-

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 2012, 14 paediatric and 6 general
practitioners, covering a total of 23,357 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 2012, data on the basic pollutants, heavy metals,
PAHSs, and VOCs from the Automated Monitoring
(AIM) network operated by CHMI from 74 selected
mostly urban measuring stations were processed.
Data from a total of 51 locations and 8 Prague
districts involving 105 measuring stations were
subjected to the analysis. For comparison, the
evaluation included data on rural background levels
acquired from measurement programmes at two
EMEP stations operated by CHMI (Co-operative
programme for the monitoring and evaluation of
the long-range transmission of air pollutants in
Europe) in KoSetice and Bily K7iz, as well as data
from 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

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

demiologickou situaci v populaci a individual-
nimi faktory; jako spolupisobici vliv se uplatiiuje
troven zneciSténi ovzdusi a klimatické podminky.
Pfi hodnoceni vyslednych incidenci je tfeba mit
také na paméti, Zze nejde o celkovou nemocnost,
ale jen oSetfenou — zahrnujici rozhodnuti pacienta
jit k 1ékafi a subjektivitu hodnoceni Iékare.

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 opravovany. Zékladni trovenl zpracovani
pfedstavuji 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 2012 od
jednotek po stovky pfipad na 1 000 osob dané
vékové skupiny v zdavislosti na ro¢nim obdobi a
aktudlni epidemiologické situaci (obdobné jako
v predchozich letech). Pocty novych pfipadl oSe-
ttenych ARO jsou v poslednich deseti letech ve
srovnani s celym sledovanym obdobim 1995-2012
relativné nizké a v roce 2012 doséhly historického
minima ve dvou détskych veékovych skupinich
(1-5 let, 6-14 let). Vyvoj praimérné mésicni inci-
dence oSetfenych ARO ve vékové skupiné 1-5 let,
kde je nemocnost tradicné nejvyssi, je zobrazen na
obr. 2.1a. Incidence onemocnéni dolnich cest dy-
chacich (DDC) dosahovala ve sledovanych méstech
hodnot 14-25 ptipad/1 000 déti této vékové sku-
piny. Mezi onemocnéni DDC jsou zahrnuty jak
akutni zanéty pridusek, které tvori vétSinu one-
mocnéni DDC oSetfenych u praktického 1ékare,
tak zanéty plic (incidence 0-1 ptipad/1 000).

V ramci celé populace méla na celkové akutni
respiraéni nemocnosti v roce 2012 nejvétsi podil
skupina diagn6z onemocnéni hornich cest dycha-
cich s roénim primérnym zastoupenim 78,3 %
(ze vSech sidel i vékovych kategorii). Druhou
pocetné nejvice zastoupenou skupinou diagnéz
byly akutni zanéty pradusek (10,1 %), tfeti byla
chiipka (10,0 %). Nasledovala skupina diagnéz

and climatic conditions have joint influence. When
evaluating the outcome incidence, it should be borne
in mind that this is not the overall incidence but
only the treated cases that involve patients’ decision-
making and physicians’ subjective assessment.

Sources of information are GPs records of the
initial treatment of each patient with an acute
respiratory complaint (children and adults). Data
are submitted into a database of treated ARD cases.
This system involves continuous collection, evalua-
tion and processing of respiratory disease incidence:
redundant or erroneous reports 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 the monthly incidence rates.

As in previous years, the monthly ARD incidence
rates in 2012 fluctuated in terms of hundreds of
cases per 1,000 persons in a given age group,
dependent on season and epidemiological situa-
tion. The numbers of newly treated ARD cases
have been relatively low in the last decade com-
pared to the whole 1995-2012 monitoring period,
reaching the historical minimum in two age groups
(1-5 years and 6—14 years) in 2012. Fig. 2.1a shows
the trend in mean monthly incidence of treated ARD
cases 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 14-25 cases per 1,000 children in
this age group. LRT cases include acute bronchitis
which accounts for most GLP treated LRT cases
and pneumonia (0-1 case/1,000).

For the whole population in 2012, upper respira-
tory tract diseases constituted the greatest part of
overall respiratory morbidity, with an annual mean
of 78.3 %, from all locations and age groups. Acute
bronchitis was the second most frequent diagnostic
group (10.1 %), the third being influenza (10.0 %).
These diagnoses were followed by otitis media,
sinusitis, and mastoiditis (0.8 %), pneumonia (0.5 %),
and asthma (0.3 %). The distribution of diagnoses
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zanéty stfedniho ucha, vedlejSich nosnich dutin a
bradavkového vybézku (0,8 %), zanéty plic (0,5 %)
a astma (0,3 %). RozloZeni diagnéz v ramci ose-
tfené akutni respiracni nemocnosti celé sledo-
vané populace (viz obr. 2.1b) pfiblizné odpovida
podilim diagnéz u jednotlivych vékovych skupin.
U malych déti je vSak mirné vyS$Si zastoupeni
akutnich zanétd pradusek (12,5 % u déti do 1 roku,
resp. 12,7 % u déti ve véku 1-5 let), naopak pro
oSetfenou nemocnost Skolnich déti je charakte-
risticky vy$si podil chiipek (12,3 % ve vékové
skupiné 6-14 let, resp. 13,1 % ve vékové sku-
piné 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 (primérni spalo-
vaci emise a nespalovaci emise — resuspenze,
otéry, koroze atd.) a emise z malych zdroji. Jedna
se o majoritni zdroje oxidi dusiku, aerosolovych
Castic frakci PMg a PMy 5, vCetné ultrajemnych
Castic (PM o a submikrometrické Castice), chromu
a niklu, tékavych organickych latek — VOC (za-
Zehové motory), polycyklickych aromatickych
uhlovodikdl — PAU (vznétové motory, spalovani
pevnych a fosilnich paliv) a ve svém souctu
velmi vyznamné emise sklenikovych plyni oxidu
uhelnatého a oxidu uhlicitého (cca 10% az 10° g
CO,/1 km/vozidlo).

Samostatnou kapitolu predstavuje okoli velkych
primyslovych zdroji nebo oblasti vyznamné
zatizené dalkovym pienosem, kam patii naptiklad
ostravsko-karvinska aglomerace, a problematika
sekundérnich Skodlivin vcetné ozonu vznikajiciho
v ovzdusi z emitovanych prekursort (VOC).

Z vétSiny sidel jsou za rok 2012 z méficich siti
provozovanych CHMU a zdravotnimi dstavy
k dispozici tidaje o hmotnostnich koncentracich
zakladnich méfenych latek (oxid dusicity a aero-
solové castice frakce PMp) a o hmotnostnich
koncentracich vybranych kovi (arzen, chrém,
kadmium, mangan, nikl a olovo) ve frakci PM;
aerosolovych ¢astic. Podle osazeni méficich stanic
zahrnutych do zpracovéni jsou tato data variabilné
doplnéna métfenim oxidu sificitého, oxidu dusna-
tého, sumy oxidd dusiku, ozénu, oxidu uhelnatého,
suspendovanych castic frakce PMj 5 a vystupy
z rutinniho monitoringu tékavych organickych
latek a polycyklickych aromatickych uhlovodik.

associated with treated acute respiratory morbi-
dity in the monitored population (Fig. 2.1b) is
comparable across age groups. Young children
have slightly elevated rates of bronchitis (12.5 %
in the < I year age group, 12.7 % in the 1-5 age
group). In contrast, schoolchildren have treated
influenza morbidity rates of 12.3 % in the 6-14 age
group and 13.1 % in the 15—-18 age group.

2.2 Urban airborne poliution

In large cities and urban agglomerations, the
major long-term sources of airborne pollution
are traffic and its associated processes (primary
combustion emissions and non-combustion
emissions — re-suspension, abrasion, corrosion, etc.)
and emissions from small sources. The major
pollutants of urban areas are nitrogen oxide,
aerosol PM;o, PM; s ultra-fine PM; o (and
sub-micrometric particles), chrome and nickel,
volatile organic substances — VOCs (petrol
engines), polycyclic aromatic hydrocarbons —
PAHSs (diesel engines, solid and fossil fuel) and
highly important when considered as a sum,
greenhouse gases carbon monoxide and carbon

dioxide (approx. 1 0*-1 03g COy/1 km/vehicle).

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

For 2012, the measuring networks operated by
CHMI and public health institutes yielded data on
mass concentrations of the core pollutants (nitrogen
dioxide and aerosol PMp) and mass concentra-
tions of selected heavy metals (arsenic, chromium,
cadmium, manganese, nickel, and lead) in aerosol
PM ;o in most areas monitored. 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 suspended
particulate matter PM; 5 and with results of the
routine monitoring of VOCs and PAHs.

Concentration characteristics were processed on two
levels. The first level was aimed at the evaluation
as related to the annual limits (AL) as stipulated in
annex no. 1 of Act no. 201/2012 on air protec-
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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
(komeréni, 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 Méstskéa obytna s lokalnim i dalkovym vytapénim, doprava 2-5 tis. vozidel/24 hod.
Urban residential with both local and district heating, traffic 2-5 thous. vehicles /24h
5 Méstskéa obytna s lokalnim i dalkovym vytapénim, doprava 5-10 tis. vozidel/24 hod.
Urban residential with both local and district heating, traffic 5—10 thous. vehicles/24h
6 Méstskéa obytna s lokalnim i dalkovym vytapénim (okoli tranzitnich komunikaci,

doprava nad 10 tis. vozidel/24 hod.)
Urban residential with both local and district heating, traffic over 10 thous. vehicles/24h

7 Méstskéa obytna s vice nez 10 tis. vozidel/24 hod. (tranzitni komunikace — hot spots)
Urban residential with more than 10 thous. vehicles/24h, transit roads (hot spots)
8 Méstska prdmyslova s vy$Sim vyznamem vlivu technologii nez dopravy (do 10 tis. vozidel/24 hod.)
Urban industrial with significant effect of industry, traffic up to 10 thous. vehicles/24h
9 Méstska pramyslova s vy$Sim vyznamem vlivu dopravu nez technologii (10-25 tis. vozidel/24 hod.)
Urban industrial with significant effect of traffic (10-25 thous. vehicles/24h)
10 Méstska pramyslova s velmi vyraznym vlivem dopravy (nad 25 tis. vozidel/24 hod.)
Urban industrial with highly significant effect of traffic (over 25 thous. vehicles/24h)
11 Venkovska pozadova — lesy, parky (mimo intravilan), pastviny, neobdélavana puda, vodni plochy,
louky apod.

Rural background — forests, parks (out of intravilan), grasslands, uncultivated grounds, water areas,
meadows etc.)

12 Venkovska zemédélska — vliv zemédeélského zdroje — obdélavana zemédélska plida
Rural agricultural — impact of agricultural source — cultivated grounds

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

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

15 Venkovska obytna s nizkou urovni dopravy (do 2 tis. vozidel/24 hod.)
Rural residential with low-level effect of traffic (up to 2 thous. vehicles/24 h)

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

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

18 Venkovska dopravni zatéz (> 10 tis. vozidel/24 hod.) bez obytné zastavby

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

Poznamky: / Notes:

1. U prdmyslové zény se zde primarné nehodnoti typ primyslu. A to pfesto, Ze z hlediska znecisténi ovzdusi ma v radé pripadl
podstatnéjsi roli typ primyslu nez doprava — pfikladem technologii s riznym vlivem mohou byt metalurgické procesy,
lehké montazni haly, lakovny, pivovar (bez vlastniho zdroje tepla), vyznam ma také ,vyska komin0“, fugitivni emise atd.
In industrial zones the type of industry is not evaluated. However, in many cases the type of industry plays a more important
role than traffic — metallurgical, assembly shops, painting halls, breweries (without separate heat source); important is also
chimney heights, fugitive emissions etc.

2. U kategorii definovanych uéelem vyuZziti je kladen ddraz vzdy na majoritni zdroje zne€isténi 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 vSech sidel.
A rural zone is defined by habitats of up to 2,000 inhabitants.

4. Pfifazeni do kategorii se bere v ivahu dlouhodobd zatéz lokality.
Long-term load is taken into account for classification in various categories.
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Imisni charakteristiky byly zpracovany ve dvou
urovnich. Prvni ¢ast je zamétfena na hodnoceni ve
vztahu ke stanovenym ro¢nim imisnim limitim
a referenénim koncentracim stanovenym SZU.
Pro hodnoceni byly pouZity imisni limity (IL)
stanovené prilohou €. 1 zdkona o ochrané ovzdusi
¢. 201/2012 Sb. a referen¢ni koncentrace (RfK)
vydané SZU v kvétnu 2003 — aktudlni zmocnéni
je v § 27 odst. 5 zdkona ¢. 201/2012 Sb. Ve druhé
urovni byla kvalita ovzdusi hodnocena v definova-
nych a stratifikovanych typech méstskych lokalit.
Kritérii byla nejenom intenzita okolni dopravy,
ale i podil jednotlivych typl zdroji vytapéni, pii-
padné zatéz vyznamnym primyslovym zdrojem.
Udaje o kvalité ovzdusi byly pro jednotlivé typy
lokalit vyhodnoceny pro vybrané Skodliviny (NO,,
PMjp, As, Cd, Ni, benzen a BaP). Pro populaci
Zijici v sidlech byl zpracovin odhad urovné za-
téZe méstského pozadi pro jednotlivé Skodliviny
definované jako stfedni hodnota vypocltend z
meéstskych stanic mimo Moravskoslezsky kraj
spadajicich do kategorii 2 az 5 (viz tab. 2.2.1).

2.2.1 Zakladni mérené latky

Prestoze se proti roku 2011 ve vétsiné sledovanych
parametrd kvality venkovniho ovzdusi situace
v roce 2012 mirné zlepSila, pretrvava aktudlni
trend. Kvalita ovzdu$i v monitorovanych sidlech je
vyznamnéji ovlivilovana meteorologickymi pod-
minkami s vyssi Cetnosti excesd a rychlych zmén
pocasi zahrnujicich dlouhodobéjsi sucha obdobi
vysokych teplot, kratkd obdobi intenzivnich srdzek
¢i zimni inverzni situace az plosného charakteru.
Znecisténi ovzdusi mést a méstskych aglomeraci
stile ovliviiuje zejména doprava, kterd je zde do-
minantnim a v podstaté jiz plo$né ptisobicim zdro-
jem znecisténi ovzdusi. Dalsi spoluptisobici zdroje
(teplarny, doméci vytapéni, pramysl) maji vice
lokélni vyznam. Specifickou oblasti je Moravsko-
slezsky kraj (MSK) s dlouhodobé zvySenymi hod-
notami Skodlivin ve venkovnim ovzdusi, kde maji
zasadni vyznam emise z pramyslovych zdroji a
dalkovy transport Skodlivin. To potvrzuji ro¢ni
imisni charakteristiky oxidu dusicitého, suspendo-
vanych Céstic frakce PM g a PMj 5, které nejenom
v méstskych dopravné exponovanych lokalitich,
ale i v primyslem zatiZenych oblastech MSK
prekracuji jak doporucené hodnoty Svétové zdra-
votnické organizace (WHO), tak i imisni limity.
Naproti tomu méfené hodnoty oxidu uhelnatého

tion and reference concentrations (RfK) issued by
the NIPH in May 2003, as amended in Article 27
para. 5, of Act no. 201/2012 Coll. The second level
was aimed at air quality assessment in defined
and stratified types of urban areas. The assessment
criteria included not only the intensity of surrounding
traffic, but also the relative proportions of different
types of heating systems and, if applicable, the load
from significant industrial sources. The air quality
data were analyzed, according to the type of area,
for selected pollutants (NO,, PMjo, As, Cd, Ni,
benzene, and BaP). The urban background pollu-
tion level was estimated for individual pollutants
defined as the mean calculated from the values from
urban stations, exclusive of the Moravian-Silesian
Region, classified into categories 2-5 (see Tab. 2.2.1).

2.2.1 Basic measured substances

Although in most of the ambient air quality para-
meters under follow-up have improved in 2012 as
against the results of 2011, the current trend still
lasts. Ambient air quality in the residential areas
under monitoring is to a greater degree influenced
by meteorological conditions with a higher rate
of extreme and rapid weather changes including
more long-term periods of dry weather with high
temperatures, short periods of intense precipitation
and winter-time wide-spread non-point atmospheric
inversion situations. Airborne pollution in cities
and urban agglomerations is primarily caused by
traffic as a major and effectively non-point source.
Other sources (heating plants, domestic heating
and industry) have a more localised significance.
A specific area is the Moravian-Silesian Region
(M-SR) with long-term elevated values of noxae in
the ambient air from industrial sources and long-
distance pollution transport. That is confirmed by
annual emission characteristics of nitrogen dioxide
and PM ;o and PM; 5 suspended fractions which
exceed recommended WHO values and emission
limits in urban traffic-burdened localities and
industrial areas in the Moravian-Silesian Region.
On the other hand, recorded values of carbon
monoxide and sulphur dioxide at urban measuring
stations only rarely exceeded the 10 % short-term
emission limit. Slightly elevated concentrations of
sulphur dioxide were detected at some measuring
stations in the Moravian-Silesian Region.
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a oxidu sifi¢itého na stanicich ve méstech jen
vyjimecné prekrocily drovenn 10 % stanovenych
kratkodobych imisnich limit{l, mirné zvySené kon-
centrace oxidu sifi¢itého lze pozorovat na nékte-
rych stanicich v Moravskoslezském kraji.

Ro¢ni aritmetické priméry oxidu dusicitého na po-
zadovych stanicich EMEP neptekrocily 10 pg/m3,
ve méstech se v zdvislosti na intenzité okolni do-
pravy pohybovaly v rozsahu od 20 pg/m3 V neza-
tizenych lokalitach, ptes 22 az 25 pg/m3 u dopravné
sttedné zatiZzenych stanic az k 46 p,lg/m3 ro¢niho
priméru v dopravné silné zatizenych lokalitach;
dlouhodobé nejvyssi hodnoty jsou méfeny na do-
pravnich ,,hot spot™ stanicich (v Praze, Ostrave,
Brné a Usti nad Labem), kde mohou roéni stfedni
hodnoty dosdhnout az témér 60 pg/m3 (150 % sta-
noveného imisniho limitu 40 pg/mS). V méstskych
celcich se na vysledném znecisténi oxidem dusi-
¢itym kromé dopravy podili teplarny, vytopny,
domaci topenisté a zejména v ostravsko-karvinské
oblasti i velké primyslové zdroje (REZZO ).
Situace se dlouhodobé neméni.

Zvysend dlouhodobd expozice zvySenym hodno-
tam suspendovanych castic frakce PMyy ma
ploSny charakter a lze odhadovat, Ze témér 46 %
ze 4,3 miliénu obyvatel do zpracovani zahrnu-
tych sidel Zije v mistech, kde je naplnéno alespon
jedno z kritérii prekroceni imisniho limitu. Vice
nez 35 prekroceni kratkodobého 24-hod. imisniho
limitu (50 pg/m3/24 hodin) bylo v roce 2012 namé-
feno na 37 stanicich (35 % meéficich stanic z celko-
vého poctu 105 hodnocenych), ro¢ni imisni limit
40 pg/m3/rok) byl prekrocen na 13 méficich sta-
nicich v Moravskoslezském kraji (MSK). Nejvyssi
meéstskd hodnota rocniho aritmetického priméru
byla v roce 2012 shodné s rokem 2011 zazname-
nand na stanici v Bohuminég (52 pg/m3 ). Vys§i zatéz
Casticemi frakce PM |y v MSK doklad4 i rozdil
pfiblizné 10 ;Jg/m3 ro¢niho priméru mezi odhady
ro¢ni stfedni hodnoty v sidlech (35,9 pg/m3/r0k
pro sidla v MSK a 25 pg/m3 /rok pro ostatni sidla).

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

e v rozsahu od 23,3 az 24,6 pg/m3 (34,9 az
35,7 pg/m3 v MSK) v dopravou nezatiZzenych
lokalitach (kategorie 2 a 3);

* pies 26,0 a229,7 pg/m’> (38,3 pg/m’ v MSK) rog-
niho priméru v dopravné extrémné exponova-
nych mistech (kategorie 4 az 6);

Annual arithmetic means of nitrogen dioxide did
not exceed 10 yg/m3 at EMEP background sta-
tions; the mean annual value in cities, depending
on the intensity of surrounding traffic, ranged from
20 ,ug/m3 in no-load areas, 22-25 ,ug/m3 in medium
load areas and up to an annual mean of 46 ,ug/m3
in heavily burdened traffic ‘hot-spots’ (in Prague,
Ostrava, Brno and Usti nad Labem) where mean
annual values may reach nearly 60 yg/m3 (150 % of
the set emission limit of 40 yg/m3 ). Final nitrogen
dioxide pollution values in urban areas are asso-
ciated with traffic, heating plants, domestic heating
and namely in the Ostrava-Karvind area also large
industrial sources (REZZO ). The situation remains
stable on a long-term basis.

Exposure to elevated values of PMy suspended
aerosol fractions is of a non-point character and
an estimated 46 % of the 4.3 million inhabitants of
the residential areas under study live in locations
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 2012, at 37 sta-
tions exceedance of the short-term 24h emission
limit (50 ,ug/m3/24h) was detected, it represents
35 % of the 105 measuring stations. The annual
limit (40 yg/m3/year) was exceeded at 13 stations
in the Moravian-Silesian Region. Like in 2011,
the highest value of the annual arithmetical mean
in 2012 was recorded at the Bohumin measuring
station (52 ,ug/m3). An elevated load from PM g
in the M-S Region is highlighted by the 10 ,ug/m3
difference between estimates of mean annual urban
values (35.9 yg/mj/year for M-SR, and 25 ,ug/m3
for other residential locations).

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

o from23.3 to 24.6 ug/m’ (34.9-35.7 ug/m’ in M-SR)
in localities with no traffic load (category 2 and 3);

* over 26.0 to 29.7 yg/m3 (38.3 ,ug/m3 in M-SR)
of the annual mean in extreme traffic exposure
areas (categories 4 to 6);

o up to 26.4-30 ug/m’ (42.3—45.4 ug/m’ in M-SR)
of the annual mean in localities heavily exposed
to industry (categories 8 to 10).

This comparison (see Fig. 2.2) clearly illustrates
the connexion of the measured values with traffic
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e aZz po 26,4 a7 30 pg/m> (42,3 az 454 pg/m’
v MSK) ro¢niho priméru v primyslem silné
exponovanych lokalitach (kategorie 8 az 10).

Z tohoto srovnani (viz obr. 2.2) je ziejma zavis-
lost méfenych hodnot jak na intenzit¢ dopravy,
kdy se emise z liniového zdroje/zdroju pricitaji
k méstskému pozadi, tak na vlivu lokdlnich ma-
lych zdroji — topenist. Specifickym ptipadem pak
je ostravsko-karvinska aglomerace, kde je obvykla
kombinace zdrojii (doprava a lokalné plsobici
zdroje) doplnéna o vliv vyznamnych primyslo-
vych zdroji a nezanedbatelny vyznam zde ma
pravdépodobné i dalkovy transport. Nasvédcuji
tomu stfedni hodnoty okolo 57 pg/m3/rok métené
na venkovskych stanicich Véfiovice a Petrovice
leZici na spojnici ostravské aglomerace a polskych
prumyslovych pohrani¢nich oblasti v Jastfebsko-
Rybnické oblasti.

Dlouhodobé pozorovany vyvoj — snizovani méfe-
nych hodnot v nékterych zatizenych oblastech —
je Casto kompenzovan pozvolnym ,,zhorSovanim*
situace v malo zatiZzenych lokalitach. Pocet mést-
skych méficich stanic, na kterych byla v roce 2012
prekrocena stfedni hodnota 20 pg/mS/rok (dopo-
ruc¢end jako mezni Svétovou zdravotnickou orga-
nizaci WHO), cinil 95 ze 105 (90,5 %) zahrnu-
tych méficich stanic (v roce 2011 to bylo 94 %).
Situace v zatéZi aerosolovymi Césticemi frakce
PM |y meziro¢né¢ mirné poklesla, ale v kontextu
dlouhodobéjsiho vyvoje ma v sidlech charakter
spiSe setrvalého stavu (obr. 2.3). Hodnoty ro¢niho
aritmetického priméru na republikovych a regio-
nalnich pozadovych stanicich CHMU (Kosetice,
Rudolice v Horach a Jesenik) se pohybovaly v roz-
mezi 15 az 19 pg/m3/r0k (aritmeticky primér
17,7 pg/m3 ), coZ je spoleéné s 14-16 piekroce-
nimi 24-hod. koncentrace 50 ug/m3 (13 ptekro-
Ceni v roce 2011) srovnatelné s hodnotami méie-
nymi v dopravou nezatiZenych méstskych loka-
litich. Rozdéleni Cetnosti méstskych méficich
stanic podle poctu dni, ve kterych byla naméfena
denni koncentrace PM( vyssi nez limit 50 pg/m3,
je zobrazeno na obr. 2.4.

Do zpracovani hodnot suspendovanych castic
frakce PM; 5 bylo v roce 2012 zahrnuto 26 mést-
skych stanic — Sest stanic v Praze, dvé v Ostravé a
po jedné stanici v dalSich 18 sidlech. Ro¢ni imisni
limit (25 pg/m3) byl pfekrocen na 4 méstskych
stanicich (v MSK). Hodnota 10 pg/m3 ro¢niho pra-

intensity where emissions from line sources are
attributed to the urban background as well as
to the influence of small local sources (furnaces).
A specific case in point is the Ostrava-Karvind
agglomeration where the usual combination of
sources (traffic and local sources) is complemented
by significant industrial sources and probably
also by long-distance transport. That is supported
by the median value of 57 ,ug/m3/year recorded at
the rural stations Vérriovice and Petrovice on the
connecting line between the Ostrava agglomera-
tion and the 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 2012, the
WHO-recommended limit value of 20 /Jg/m3/year
was exceeded at 95 of 105 (90.5 %) participating
measuring stations, as compared to (94 %) of
stations in 2011. The load caused by PM;y has
decreased moderately but has a tendency to be stable
in the long-term (Fig. 2.3). The annual arithmetic
mean at nationwide and regional background
CHMI stations (KoSetice, Rudolice v Hordch
and Jesenik) ranged from 15 to 19 ,ug/m3/year
(arithmetical mean 17.7 ,ug/mj) which, alongside
14-16 instances of exceeded 24h 50 /.lg/m3 con-
centrations (13 cases of exceedance in 2011), is
comparable to values recorded in urban localities
with no traffic load. The distribution of urban
measuring stations according to the number of days
when the daily concentration of PMjy measured
exceeded the 50 ,ug/m3 limit is presented in Fig. 2.4.

Evaluation of PM; 5 suspended fraction values
in 2012 involved 26 urban stations: 6 in Prague,
2 in Ostrava and 1 each in other 18 residential
localities. The annual limit (25 yg/ms) was exceeded
at 4 urban stations (in M-SR). The WHO recom-
mended mean annual limit of 10 ,ug/m3 was exceeded
at all the measuring stations. The mean ratio of
PM> 5 suspended fractions in the PMj fraction
varied from 48 % (at stations Prague 5 and Beroun)
to 86 % in at the station in Liberec. During the
2007-2012 period the mean value of this ratio
was around 70 % (73.8 % in 2012). The long-
term course of the mean value estimate in resi-
dential areas (since 2004) is presented in Fig. 2.3.
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méru, doporuc¢ovand WHO jako mezni, byla pte-
krocena na vSech méficich stanicich. Podil suspen-
dovanych castic frakce PM; 5 ve frakci PMj se
pohyboval od 48 % (stanice v Praze 5 a v Beroun¢),
po 86 % na stanici v Liberci. V obdobi 2007 az 2012
se hodnota podilu pohybuje okolo 70 % (73,8 %
v roce 2012). Dlouhodoby pribéh odhadu stied-
nich hodnot v sidlech (od roku 2004) je prezento-
van na obr. 2.3. Primérné ro¢ni koncentrace PM 5
v roce 2012 a podil frakce PM; 5 ve frakci PMjq
na méficich stanicich je zobrazen na obr. 2.5.

2.2.2 Kovy v suspendovanych ¢asticich
frakce PMqg

NP

Uroveti znecisténi ovzdusi sledovanymi t&Zkymi
kovy je ve véts$in€ hodnocenych méstskych lokalit
dlouhodobé bez vyznamnéj$ich vykyvi. Dobra
shoda hodnot ro¢niho aritmetického a geometric-
kého priméru ve vétsiné oblasti svédci o relativni
stabilit¢ a homogenité méfenych imisnich hodnot
ve méstech bez velkych sezénnich, klimatickych
¢i jinych vykyvu (obr. 2.6).

Pole koncentraci As, Cd, Ni a Pb v sidlech je
ve srovnani s hodnotami pfirozeného pozadi, mé-
fenym na stanicich EMEP v Koseticich a na Bilém
Kftizi, vétSinou mirné zvysené (piiblizné 2krat).
Vyjimku tvorii ¢etnéjsi vyssi hodnoty arzenu nebo
1 prekroceni jeho imisniho limitu, které 1ze na-
1ézt predevsim v okoli vyznamnych primyslovych
zdroj na stanicich v Ostravé (metalurgie) a v loka-
litdich s majoritnim zastoupenim spalovani tuhych
fosilnich paliv (napiiklad hodnoty As v Kladné-
Svermové nebo v Praze 5-Reporyjich). Vyssi kon-
centrace ostatnich kovd maji vétSinou lokdlné
ohraniceny vyskyt i vyznam, kdyZ primyslem za-
tizené oblasti na Ostravsku jsou charakterizovany
zvySenymi hodnotami Ni, Mn, Cd a Pb a staré
zatéZe identifikuji napiiklad vySsi hodnoty Pb a Ni
v Pribrami 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 zdvaz-
nymi zdravotnimi U¢inky — polycyklické aroma-
tické uhlovodiky (PAU). Jejich vySemolekularni
frakce je vazdna na jemné aerosolové Castice
(frakce PMj 5 a mensi), ale mohou se vyskytovat
i ve formé& par. Rada z nich patii mezi mutageny,
respektive karcinogeny. Vyvoj odhadu roc¢nich

Recorded mean annual concentrations of PM> s
in 2012 and the ratio of PM> s in the PM ;¢ fraction
at the measuring stations are shown in Fig. 2.5.

2.2.2 Heavy metals in PM19 suspended
fractions

The levels of airborne pollution by heavy metals
were without significant fluctuation in the majority
of the monitored urban localities. Good correla-
tion of annual arithmetical and geometrical means
in most areas denotes a relative stability and
homogeneity of the emission values measured in
cities without great seasonal, climactic or other
variations (Fig. 2.6).

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

2.2.3 Polycyclic aromatic hydrocarbons

Amongst the organic pollutants monitored in selected
localities were compounds having serious health
effects — polycyclic aromatic hydrocarbons (PAHs).
Their high-molecular fractions are bound to fine
aerosol particles (PM» s and smaller fractions)
but may also occur as vapour. A number of them
are classified as mutagens and carcinogens. The
trend in estimates of mean annual values in resi-
dential areas over the period 1997-2012 is of
a rather stable character (Fig. 2.6). The evaluation
of measured values of PAHs in the sites under
monitoring in 2012 was carried out at 16 measuring
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stfednich hodnot v sidlech za obdobi 1997 az 2012
ma charakter spise setrvalého stavu (obr. 2.6). Hod-
noceni méfenych hodnot PAU v monitorovanych
sidlech v roce 2012 vychazi z méfeni na 16 stani-
cich provozovanych zdravotnimi tstavy (SZU/ZU)
a CHMU, stanice Kogetice je pak klasifikovéina
jako pozadova.

Z porovnani imisnich charakteristik PAU stanic
umisténych v jednotlivych typech méstskych lo-
kalit vyplyva, Ze se jedna vZdy o kombinaci vlivu
dvou hlavnich typt zdroji emisi PAU (doméci to-
penisté a doprava), kdy se emise z liniovych zdroja
sCitaji s méstskym pozadim mistné ovliviiovanym
lokélné puasobicimi malymi zdroji. Specifickym
ptipadem je primyslem a starou zat€zi exponovana
ostravsko-karvinska aglomerace, kde se k obvyk-
Iym zdrojim pridavaji jak emise z velkych pri-
myslovych celki, tak vyznamny prispévek dalko-
vého transportu.

V roce 2012 byla hodnota imisniho limitu pro
benzo[a]pyren (BaP) ptfekrofena na 9 z 16 do
zpracovani zahrnutych stanic. Imisni limit byl,
mimo zcela specifickou venkovskou — priméstskou
stanici v Kladné Svermové, &tyf a vicendsobné pie-
kro¢en na vSech stanicich v Ostravé. Na ostatnich
méstskych stanicich byla hodnota limitu ptekro-
¢ena maximalné o 50 %. Nejnizsi hodnoty, namé-
fené v sidlech (ve Zdaru nad Sazavou a Hradci
Kralové 0,5-0,6 ng/mS/rok), jsou témét srovna-
telné s koncentracemi zjiSt€nymi na pozadové sta-
nici CHMU ¢&. 1138 v Koseticich (0,59 ng/mS/rok)
(obr. 2.7). Hodnoty roc¢nich stfednich primérii BaP,
obecné pouZivaného jako indikatoru zatéZe ovzdusi
PAU, se v lokalitach nezatiZenych primyslovymi
zdroji pohybovaly v rozpéti mezi 0,54 az 1,12 ng/m3,
se stfedni hodnotou 0,75 ng/m3 . V dopravné zatize-
nych lokalitdch se 24-hod. hodnoty v letnim obdobi
pohybovaly pod hranici 0, 1 ng/m3, v zimni sezoné
vyjimecné prekrocily 6 ng/mS; ro¢ni stfedni hod-
nota pro tento typ lokalit byla 1,14 ng/m3. V pri-
myslové exponovanych oblastech (chemicky pri-
mysl, metalurgie atp.), pfedev§im v Ostravsko-
karvinské panvi, byly ro¢ni stfedni hodnoty néko-
likandsobné vys§i (4,2 az 11,5 ng/m?). Navic jsou
zde doprovazeny zimnimi 24-hod. maximy 20 az
30 ng/m3; v letnim obdobi se zde méfené hodnoty
nejcastéji pohybovaly od 0,2 do 4 ng/ms; stiedni
ro¢ni hodnota pro tuto kategorii méstskych lokalit
pak byla v roce 2012 odhadnuta na 5,3 ng/m3.

stations operated by public health institutes and
CHMI, of which the KoSetice station is classified
as a background one.

Comparison of PAH emission characteristics
collected by measuring stations in different types of
urban localities reveals the ongoing combination
of effects from two major types of sources of PAHs
(household heating and traffic) where emission
from line sources is added to that of the urban
background as locally affected by small local
sources. A case in point is the Ostrava-Karvind
agglomeration which suffers from exposure to
industry and the old pollution load; here the usual
sources are compounded by emissions from large
industrial complexes and by the significant effects
of long-distance pollution transport.

In the year 2012, the limit value for benzo[a]pyrene
(BaP) has been exceeded at 9 of the 16 measuring
stations the results of which were included in the
present analysis. Except for one specifically rural
suburban station in Kladno-Svermov, the limit has
been exceeded 4 or more times at all the measuring
stations in Ostrava, the limit being exceeded at all
the other urban measuring stations by 50 % at the
most. The lowest values obtained in residential
areas (Zd'dr nad Sdzavou and Hradec Krdlové
(0.5-0.6 ng/m3/yr. ) are almost comparable to the con-
centrations found at the background CHMI station
No. 1138 in KoSetice (0.59 ng/m3/yr.) (Fig. 2.7).
The annual range of BaP used as an indicator of
the PAH airborne load was 0.54—1.12 ng/m3, with
a mean of 0.75 ng/m3 in localities not burdened
by industrial sources. In the summer months, the
values ranged under 0.1 ng/m3 in localities
burdened with traffic load. In winter, those values
could exceptionally exceed 6 ng/m3 with an annual
mean of 1.14 ng/m3 for such type of locality. In
areas with an industrial load (chemicals, metallurgy)
such as the Ostrava-Karvind basin the mean annual
values are several times higher (4.2—11.5 ng/mj)
accompanied by 24h maximum winter values of
20 to 30 ng/mj; in the summer months the values
measured varied usually from 0.2 to 4 ng/mj, with
an annual mean for such type of urban locality
estimated at 5.3 ng/m3 in 2012.
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Vs v

Smés PAU tvoii fada latek, z nichZ nékteré jsou
klasifikovany jako pravdépodobné karcinogeny,
které se 1i§i vyznamnosti zdravotnich dcinkd.
Odhad celkového karcinogenniho potencialu smési
PAU v ovzdusi vychazi z porovnani potencial-
nich karcinogennich ucinkii sledovanych latek
se zavaznosti jednoho z nejtoxictéjSich a nejlépe
popsanych zéastupci — benzo[a]pyrenu. Vyjadiuje
se proto jako toxicky ekvivalent benzo[a]pyrenu
(TEQ BaP) a jeho vypocet je dian souctem sou-
¢inll toxickych ekvivalentovych faktord (TEF)
stanovenych US EPA (tab. 2.2.3.1) a méfenych
koncentraci.

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

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,dlpyren 0.1
Benzolk]fluoranthene Benzo[a]anthracene Indeno[1,2,3-c,d]pyrene

Hodnoty TEQ BaP vypoctené pro stanice, kde byl
v roce 2012 sledovan potiebny rozsah smeési
PAU, vykazuji velké rozdily mezi méfenim po-
krytymi oblastmi. Hodnoty nad 10 ng/m3 (17,2 ng
TEQ/m3/rok v roce 2012) jsou dlouhodobé na-
1ézany na stanici ¢. 1713 (Bartovice) v Ostrave,
reprezentujici okoli vyznamného primyslového
zdroje. Rovnéz na dalSich primyslem ovlivnénych
stanicich v Ostravé byly nalezeny nékolikanasobné
vy$$i hodnoty nez na ostatnich méstskych stani-
cich, kde se ro¢ni hodnoty TEQ BaP, nezdvisle
na urovni zatéZe z dopravy, pohybovaly od 1 do
2 ng/m3. O zvySené zatéZi, a to i pozadovych lo-
kalit v CR, sv&d¢&i hodnota ro¢niho aritmetického
pruméru TEQ BaP spoctena pro pozadovou stanici
EMEP v Koseticich (1,05 v roce 2012). Vyvoj hod-
not toxického ekvivalentu na vybranych méstskych
stanicich a na pozadové stanici EMEP v Koseticich
v letech 2001 az 2012 ukazuje obr. 2.8.

2.2.4 Tékavé organické latky

Do zpracovani za rok 2012 byly zahrnuty hodnoty
koncentraci tékavych organickych latek (VOC)
z celkem 24 stanic provozovanych CHMU v ramci
statni imisni sit¢ AIM. Na stanicich byly pomoci
automatickych analyzatort (BTEX) sledovany

BaP TEQ values calculated for measuring stations
which in 2012 monitored the requisite range
of PAHs reveal great differences between the
areas covered. Values exceeding 10 ng/m3 (17.2 ng
TEQ/m3/year in 2012) 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
from I to 2 ng/mj, irrespective of traffic load.
That the load has increased in the Czech Republic
namely also in background localities, is supported
by the annual TEQ BaP arithmetical mean calcu-
lated for the background EMEP station in KoSetice
(1.05 in 2012). The trend in toxic equivalent values
detected at selected urban stations and at the back-
ground EMERP station in KoSetice in the 2001-2012
period is presented in Fig. 2.8.

2.2.4 Volatile organic compounds

In 2012, the airborne values of volatile organic
compounds (VOCs) were analysed from 24 stations
operated by CHMI, as part of the AIM national
emission network. Concentrations of the most
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Vv

koncentrace zdravotné nejvyznamnéjsSich latek —
benzenu a toluenu.

Pro benzen je stanoven roc¢ni imisni limit 5 pg/m3.
Dostupné data potvrzuji vyznam pramyslu a do-
pravy jako nejvétSich zdroji t€kavych organic-
kych latek a zvlasté benzenu do ovzdus$i. Vyznam
jednotlivych skupin zdroji je zfejmy ze srovnani
ro¢nich hodnot benzenu na méstskych stanicich
a stanicich zatiZzenych primyslem. Doprava, pies
vyznamné sniZeni obsahu benzenu v motorovych
benzinech, zlstiva hlavnim zdrojem benzenu
v méstském ovzduSi. Rozpéti mérenych hodnot
i odhad ro¢ni stfedni koncentrace benzenu v sidlech
na urovni 1,3 pg/m3 ale svéd¢i o tom, Ze pres
vysokou hustotu komunikaci a intenzitu dopravni
z4téZe nejsou ani na dopravné exponovanych
mistech méfeny vyznamné zvysSené hodnoty ani
prekroceni IL — imisniho limitu.

V méstskych dopravou zatiZenych i nezatizenych
lokalitdich se roc¢ni stfedni hodnoty pohybovaly
od 0,7 do 2,1 pg/m3/rok, na pozadové stanici
v Rudolicich v Horach byla zji§téna hodnota
0,42 pg/m3/rok. Na extrémné dopravné zatiZeném
hot-spot v Legerové ulici v Praze 2 byla v roce 2012
naméfena rocni stfedni hodnota 0,78 pg/m3/r0k.

Roc¢ni stfedni hodnoty v primyslem zatiZenych
oblastech (Ostrava) byly v rozsahu od 3,6 do
5,6 pg/mS. Nejvyssi ro¢ni primérnd hodnota
5,6 pg/m’, zjisténa v ostravské &tvrti Privoz
na stanici €. 1410, prekracuje imisni limit. Ro¢ni
koncentrace toluenu ve venkovnim ovzdusi ne-
piekrocily 4 ;1g/m3 , §j. 4 % stanovené referencni
koncentrace.

2.2.5 Komplexni hodnoceni kvality ovzdusi

Komplexni hodnoceni kvality ovzdusi bylo v roce
2012 provedeno pro zakladni identifikované typy
méstskych lokalit (tab. 2.2.1). Tento postup je
pouzivan od roku 2007, kdy nahradil ptvodni
piistup hodnoceni méstskych celkii nebo hodnot
na jedné méfici stanici. Kritérii rozdéleni kategorii
byla intenzita okolni dopravy, podil jednotlivych
typd zdrojii vytipéni a zitéZ vyznamnym pri-
myslovym zdrojem. VSechny hodnocené typy
méstskych lokalit vSak nejsou vzdy pokryty v ce-
Iém potfebném spektru zdjmovych latek. V pii-
padé, Ze v daném typu lokality nebyla v roce 2012
urc¢itd specifickd latka nebo typ latek sledovany

significant substances with health impact — benzene
and toluene — were monitored by automatic
measuring units (BTEX).

The annual limit for benzene has been set at the
level of 5 ,ug/m3. Available data have confirmed
the significance of industry and traffic as being the
greatest sources of volatile organic substances,
airborne benzene in particular. Differences in
benzene load in localities affected by different
source distribution are evident from the range of
annual benzene values in urban measuring stations
and stations burdened by 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
of 1.3 ,ug/m3 in urban air show evidence that even
though high street density and traffic load there
have not been measured increased values over
the limit even in by traffic loaded locations.

In urban locations with variable traffic load the
annual mean benzene value ranged from 0.7 to
2.1 yg/m3,' at the background measuring station
in Rudolice v Hordch there has been found the
value of 0.42 ,ug/m3/yr. In 2012, the mean annual
value of 0.78 ,ug/m3 was detected at an extremely
burdened traffic ‘hot-spot’ in Legerova Street,
Prague district 2.

Mean annual values in industrially burdened areas
(Ostrava) ranged from 3.6 to 5.6 ,ug/m3. The highest
annual mean of 5.6 ,ug/m3 detected in the Privoz
district in Ostrava at measuring station No. 1410
exceeds the emission limit. Annual concentrations
of toluene in the ambient air did not exceed 4 ,ug/m3
and are at 4 % of the set reference concentration.

2.2.5 Comprehensive evaluation of air quality

In 2012, air quality was thoroughly evaluated for
basic urban locality types (Tab. 2.2.1). 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. Not all evaluated
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(jednalo se vyhradné o BaP, benzen), dana kate-
gorie méstskych lokalit byla hodnocena podle
odhadu stfedni zatéZe v méstskych lokalitach
(kategorie 2 az 5, tab. 2.2.1).

Vypocet indexu kvality ovzdusi IKO! vychazi ze
stanovenych limitnich koncentraci. Do jeho zpra-
covani byly zahrnuty ro¢ni hodnoty aritmetického
priméru oxidu dusicitého, suspendovanych ¢astic
frakce PMjo a PM; 5, arzenu, kadmia, niklu, olova,
benzenu a benzo[a]pyrenu. Ro¢ni stfedni hodnoty
IKOR pomérné vérné interpretuji rozdilnosti v lo-
kalnim zastoupeni a vyznamnosti spoluptisobicich
typt zdrojd na kvalitu ovzdusi. V oblastech s vli-
vem lokalné plisobicich malych zdroji na tuha pa-
liva dosahla hodnota IKOg shodné s rokem 2011
urovné 1,55 (druha tfida kvality ovzdusi). Nizsi
sttedni hodnoty IKOg v méstskych lokalitach,
rozdélenych v zdvislosti na intenzit€ dopravy (roz-
mezi od 1,0 do 1,5), potvrzuji vyznamnost vlivu
spalovani tuhych paliv v domécich topenistich jako
zdroje znecisténi méstského ovzdusi. Vlivu a do-
padu emisi primyslovych zdrojii 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 — 3,8.

Také hodnoty sumy plnéni imisnich limitd jsou
v roce 2012 plné srovnatelné s minulymi roky.
Ve vSech hodnocenych typech méstskych lokalit
a na vSech zahrnutych pozadovych stanicich hod-
nota sumy plnéni imisnich limitl prekrocila 2.
Maximalni hodnota sumy plnéni imisnich limith
(17,58) byla nalezena pro stanici v primyslové
oblasti v Ostrave.

e

types of urban locality are always covered for the
required spectrum of substances. In that case the
substance or substance type was not monitored in
certain type of locality (namely BaP and benzene
in 2012), this locality was evaluated by estimation
of median load in the common urban environment
(categories 2-5, Tab. 2.2.1).

The air quality index (IKO)I is based on stipu-
lated limit concentrations which include annual
arithmetic means of nitrogen dioxide, PM ;o and
PM, s, arsenic, cadmium, nickel, lead, benzene
and benzo[a]pyrene. Annual median IKOpg values
relatively closely reflect local differences and the
significance of synergistic types of source on air
quality. As in 2011, areas with locally acting solid-
Juel small sources registered an IKOp value of 1.55
(class II air quality). Lower median IKOpg values
in urban 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 annual median value of IKOg > 3 (classifica-
tion: class 4 IKO — polluted air) and the maximum
values of IKOg — 3.8.

In 2012, the sum of meeting the limits corresponds
to those recorded in previous years. In all evaluated
types of urban localities and background stations
the value of the sum of concentration limits was
exceeded by 2. The maximum such value (17.58)
was detected at a station in an industrial area
in Ostrava.

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

Skodlivina Skodlivina
Pollutant Pollutant
PM1o 1.318 NO> 1.443
PMo 5 1.689 As 1.018
BaP 11.359 Benzen / Benzene 1.124

MoV v

Jako nejvyznamnéjsi Skodliviny v sidlech byly
i zde potvrzeny aerosolové Castice frakci PMg a
PM, 5 a PAU indikované benzo[a]pyrenem. Tomu

The most significant pollutants were confirmed
as PM ;o and PM> 5 aerosol fractions and PAHs
indicated by BaP. This is reflected by the maximum

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

T Procedure for IKO calculation available on htto://www.szu/
uploads/documents/chzp/ovzdusi/organizace_mzso/index_
kvality_ovzdusi.pdf.
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odpovida i maximalni hodnota poméru ro¢ni stfedni
koncentrace k imisnimu limitu nalezend pro BaP
(1136 %), tab. 2.2.5.1. Dalsi v poradi nejvyssi hod-
noty podilu ro¢ni stfedni koncentrace a imisniho
limitu dosahuji hodnoty PM;y a PM,5 v MSK
(az 170 %), oxidu dusicitého v dopravné expono-
vanych lokalitach (az 140 %), arzenu v oblastech
s vyznamnym zastoupenim lokalnich topenist
(az 102 %) a benzenu v okoli velkych primyslo-
vych zdroji (az 112 %). Vyznamné niz$i hodnoty
podilu roéni stfedni hodnoty k imisnimu limitu
u olova, niklu a kadmia (20 aZ 30 %) narusuji
pouze zvySené hodnoty kadmia v primyslovych
lokalitach (Tanvald, Radvanice, Maridnské Hory).

2.3 Vliv znecisténého ovzdusi na zdravi

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

2.3.1 Odhad potencialni expozice
monitorované populace

Odhad primérné dlouhodobé zitéze znecistuji-
cimi latkami z venkovniho ovzdu$i miZe byt vy-
jadren jako potencidlni expozice obyvatel pru-
mérné koncentra¢ni hladiné ve mésté — jako
,.nabidka®“, stratifikovana napfiklad v intervalech
limitnich koncentraci.

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

Potencialni expozice oxidim dusiku, zastoupe-
nymi oxidem dusi¢itym (NO,), zlstdvd vyznam-
nou v lokalitdch silné zatizenych dopravou, ze-
jména v Praze, kde byl imisni limit pfekrocen na
4 z 19 hodnocenych stanic. Podil obyvatel moni-

value of the ratio of annual mean concentrations and
the BaP concentration limit (1,136 %), Tab. 2.2.5.1.
The next highest quotients of annual mean con-
centration and concentration limits are PM ;o and
PM> 5 in M-SR (up to 170 %), nitrogen dioxide in
areas exposed to traffic (up to 140 %), arsenic
in areas with a high concentration of local heating
sources (up to 102 %) and benzene in the vicinity of
major industrial sources (up to 112 %). Signifi-
cantly lower annual mean values were detected
for lead, nickel and cadmium (20-30 %) although
elevated cadmium values were recorded in industrial
areas (Tanvald, Radvanice, Maridnske Hory).

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 g fractions as the most significant
monitored substances in terms of health impact.

Potential exposure to 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 4 out of 19 rated stations. The population quotient
in the monitored cities with estimated nitrogen
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torovanych mést, pro které byla odhadovana za-
téZ koncentracemi oxidu dusicitého ve venkovnim
ovzdu§i mezi 27 pg/m3 az 40 ug/m3 po obdobi
pozvolného nartstu (2008 az 2011) mirné poklesl
7252 % na 49 %.

Zdravotn€ vyznamné je nadale i zneCiSténi ovzdusi
suspendovanymi Casticemi frakce PM . Zmény
v poctu obyvatel exponovanych jednotlivym kon-
centracnim hladindm zde nejvice ovliviiuje praz-
ska aglomerace, kde bylo alespoil jedno kritérium
prekroceni imisniho limitu naplnéno v roce 2012
na 3 stanicich ze 17; odhad stfedni hodnoty pro
Prahu pak ma hodnotu 27 pg/m3. Odhadovana za-
téZ koncentracemi suspendovanych c¢astic frakce
PM;( ve venkovnim ovzdusi monitorovanych mést
byla v roce 2012 pro 18,4 % obyvatel do 27 pg/m3
(16 % v roce 2011), 32,6 % obyvatelstva lze
pfisoudit zatéZ v rozmezi 27 a 40 pg/m3 34 %
v roce 2011). Alespoti jedno kritérium prekroceni
rocniho imisniho limitu stanoveného pro frakci PMy
bylo pravdépodobné naplnéno u 46 % (v roce 2011
u 50 %) obyvatel monitorovanych mést. Odhad
podilu poctu obyvatel monitorovanych meést Ziji-
cich v prostiedi charakterizovaném urcitym inter-
valem hmotnostnich koncentraci od roku 2000 je
zobrazen na obr. 2.9.

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 pripadé oxidu sificitého
prah ucinku pro 24-hod. koncentraci nebyl zjistén.
Na nékterych mistech se mohou vyskytovat kon-
centrace vyS$i, neZ jsou velmi nizké hodnoty,
povazované podle poslednich vysledki vyzkumu
za bezproblémové. Zneclisténi ovzdusi ozénem
nedosahuje hodnot akutné ovliviiujicich zdravi,
vyjimkou mohou byt za urcitych okolnosti situace
v teplém obdobi roku prerdstajici do tzv. letniho
smogu. Z té€zkych kovl stanovovanych ve vzor-
cich aerosolu je olovo od plosného zavedeni bez-
olovnatého benzinu zdravotné témét nevyznamnou
latkou. Stejné tak méfené koncentrace manganu
a kadmia ve vétSiné oblasti nepredstavuji zdra-
votni riziko. ZneciSténi ovzdusi chrémem je kvan-
titativné obtiZzn€ hodnotitelné vzhledem k nemoz-
nosti kvantifikovat zastoupeni Sesti a trojmoc-
ného chrému.

dioxide concentration in outdoor air ranging
27 yg/m3—40 ,ug/m3 declined slightly from 52 %
to 49 %, following a period of gradual increase
in 2008-2011.

Air pollution by PM ;¢ fraction of suspended particles
continues to be a health factor. The Prague agglo-
meration has the greatest influence on population
exposure levels where at least one criterion for
exceedance of air pollution limits was exceeded
during 2012 in 3 of 17 monitoring stations. The
estimated mean value for Prague is 27 ,ug/m3.
In 2012, the estimated burden of concentrations
of the PMj fraction in outdoor air was under
27 yg/m3 for 18.4 % of the population (16 %
in 2011). A total of 32.6 % (34 % in 2011) of the
population was exposed to load ranging from 27
to 40 ,ug/mj. At least one criterion for exceedance
of the annual emission limit for PM 9 was probably
fulfilled in 46 % of the urban population in the
monitored cities (50 % in 2011). The estimated
distribution of the population from monitored
cities living in an environment characterised by
a specific interval of mass concentrations since 2000
is presented in Fig. 2.9.

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 24h 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
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 most localities. Chromium air
pollution is difficult to assess quantitatively due to
the impossibility of quantifying compounds of tri-
and hexavalent chromium.
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Pasobeni oxidu dusicitého je obtizné oddélit od
ucinkt dalSich soucasné pisobicich latek, zejména
aerosolu. Nejvice jsou oxidu dusic¢itému vysta-
veni obyvatelé velkych méstskych aglomeraci vy-
znamné ovlivnénych tranzitni a cilovou dopravou.
Z hodnot zjisténych rocnich praméra vyplyva, ze
v dopravou zatiZzenych ¢éastech praZzské aglome-
race lze u obyvatel ocekdvat sniZeni plicnich
funkci, zvySeni vyskytu respiracnich onemocnéni,
zvySeny vyskyt astmatickych obtizi a alergii, a to
u déti i dospélych.

Kratkodobé zvyseni dennich koncentraci suspen-
dovanych castic frakce PMj se podili na narGstu
celkové nemocnosti i umrtnosti, zejména na one-
mocnéni srdce a cév, na zvySeni poctu osob hospi-
talizovanych pro onemocnéni dychaciho ustroji,
zvySeni kojenecké imrtnosti, zvySeni vyskytu kasle
a ztiZeného dychani — zejména u astmatiki, a na
zménach plicnich funkci pii spirometrickém vy-
Setfeni. Dlouhodobég zvySené koncentrace mohou
mit za nasledek sniZzeni plicnich funkci u déti
i dospélych, zvySeni nemocnosti na onemocnéni
dychaciho ustroji, vyskytu symptomi chronic-
kého zanétu pridusek a zkraceni délky Zivota
zejména z divodu vys$$i umrtnosti na choroby
srdce a cév u starych a nemocnych osob, a pravdé-
podobné i na rakovinu plic. Tyto ucinky byvaji
uvadény i u primérnych rocnich koncentraci
nizSich nez 30 pg/m3. Pro chronickou expozici
jemnym suspendovanym casticim frakce PMy 5
se redukce ocekavané délky Zivota zacind pro-
jevovat jiz od primérnych ro¢nich koncentraci
10 ug/m3 . Pro pisobeni suspendovanych c¢astic
v ovzdu$i nebyla zatim zjiSténa bezpecnd pra-
hova koncentrace. Podle Svétové zdravotnické
organizace se sice pfi prumérné ro¢ni koncentraci
frakce PMq do 20 ug/m3 nezvysuje celkova umrt-
nost s vice neZ 95% mirou spolehlivosti, ale ani
tato hodnota neznamend plnou ochranu veskeré
populace pred nepiiznivymi ucinky suspendova-
nych ¢astic.

Rozpéti koncentraci charakterizujici miru zne-
¢isténi ovzdusi sidel suspendovanymi Céasticemi
frakce PM g popisuje tabulka 2.3.2.1. Z udaji
o znecisténi ovzdusi pro rdzné typy lokalit v roce
2012 vyplyva, Ze jen ast pozadovych lokalit a
meéstskych lokalit neovlivnénych dopravou neni
zatizena do miry, kterd znamend podstatné zdra-
votni riziko.

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

Short-term increases in daily concentrations of
PM,y 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 concentrations lower than 30 ,ug/mj.
In chronic exposure to PM> s fine particulate matter
reduced life-span is noted at mean annual con-
centrations of 10 ,ug/m3. No safe threshold concentra-
tion 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 PMjyp below 20 ,ug/m3
(95% confidence level). However, not even this
value guarantees full protection of the whole popu-
lation against the negative effects of suspended
particulate matter.

The range of concentrations characterising the
degree of ambient air pollution by PMjy frac-
tions in residential localities is illustrated in
Tab. 2.3.2.1. From data on ambient air pollution
in different types of localities in 2012 it follows
that only parts of the background and urban
localities not influenced by road traffic are in turn
not burdened to the extent of posing a significant
health risk.
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Tab. 2.3.2.1 Rozpéti primérnych rocnich koncentraci NO, a PMy zjisténych na méricich stanicich, 2012

3
(V pg/m™)
Tab. 2.3.2.1 Range of NO, and PM;y annual mean concentrations at the monitoring stations, 2012
(in pg/m’)
. Méstské tredi ] t
Skodlivina Venkovské pozadi — eSISKe pro§ revd : /IUrban enwronrr_renl .
Pollutant Rural background | Minimalni hodnota | Prdmérna hodnota | Maximalini hodnota
Minimum value Mean value Maximum value
Oxid dusicity (NO2) 8.3 6.9 23.9 57.7
Nitrogen dioxide (NO>)
Aerosolové ¢astice frakce PMqg 17.7 12.9 26.1 58.6
Aerosol particles PM1o

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/rn3,
pii 50% zastoupeni frakce PM; s, zvySuje celko-
vou umrtnost exponované populace o 3 %. Protoze
ale Ize predpokladat, Ze vyS$si zastoupeni Castic
frakce PM 5 tento odhad zdravotnich ucinki pod-
hodnocuje, bylo na zakladé¢ odhadu primérného za-
stoupeni frakce PM; 5 ve frakci PMg (75 % v CR,
v roce 2011) doporu¢eni WHO pro CR konkreti-
zovano a zpracovani rozsireno o vystupy i pro 75%
zastoupeni frakce PM; s ve frakci PMj, podle
kterych navySeni ro¢ni koncentrace suspendova-
nych castic frakce PM( o kazdych 10 ug/m3, nad
13,3 pg/m3, pfi 75% zastoupeni frakce PM; s, zvySuje
celkovou imrtnost exponované populace o 4,5 %.

Pro odhad dalSich moZnych vlivi byla pouzita
metodika zpracovana v programu CAFE (Clean
Air For Europe) [2]. Odvozuje vztah mezi ddvkou
a uc¢inkem pro ukazatel pfijmy do nemocnic z di-
vodu akutnich stavil srde¢nich a dychacich one-
mocnéni, ktery vyjadiuje poctem atributivnich
pfipadil za rok vztaZenych k primérné ro¢ni kon-
centraci suspendovanych cCastic a k poctu expo-
novanych obyvatel urcité vékové struktury.

Na zaklad€ odhadu primérné koncentrace suspen-
dovanych castic frakce PM g, zjisténé v roce 2012
pro méstské prostredi (26,1 pg/m3), 1ze zhruba od-
hadnout, Ze v dasledku zneciSténi ovzdusi touto
Skodlivinou byla celkova imrtnost navySena v pra-
méru o 1,83 % respektive o 5,8 % pii akceptovani
75% zastoupeni frakce PM; 5. Vzhledem k rozmezi
primérnych ro¢nich koncentraci této Skodliviny
na stanicich v rdznych typech lokalit, které se po-

To estimate the probable impact of long-term expo-
sure to suspended particulate matter were used the
conclusions of the American Cancer Society, 2005
supplement, updating the Directive for Ambient Air
Quality in Europe [1], according to which annual
concentrations of the PM g fraction increased by
10 pg/m’ above 20 ug/m® with 50% PM, s will
increase overall mortality in the exposed popula-
tion by 3 %. Because it may be assumed that higher
rate of PM> s fractions will have even more extreme
effects, an estimate of mean PM> s fraction counts
in PM o fraction (75 % in the CR, 2011) was used
to delineate a WHO recommendation for the CR to
accommodate 75% presence of these fractions
and recognise that a 10 ,ug/m3 increase of PM g
fraction above 13.3 ,ug/m3 at 75% content of PM> s
will elevate overall morbidity of the exposed popu-
lation by 4.5 %.

CAFE (Clean Air for Europe) [2] methodology 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
vear related to mean annual concentrations of
suspended particles and number of exposed
subjects in a certain age-group.

On the basis of estimates of average concentration
of suspended PM ) fractions found in 2012 in the
urban environment (26.1 ,ug/m3 ) it can be roughly
estimated that these air pollutants increased over-
all mortality by 1.83 % (or 5.8 % 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
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hybovaly od 12,9 ;Jg/m3 do 58,6 pg/m3, se odhad
podilu pred¢asné zemielych v disledku znecisténi
ovzdus§i PMg na celkovém poctu zemielych pohy-
buje od méné nez 1 % v méstskych lokalitach bez
dopravni zatéze az po 11,6 % v nejvice praimyslové
a dopravou zatizenych lokalitach, respektive o méné
nez 1 % az 20 % pfi predpokladaném primérném
75% zastoupeni frakce PM; 5 ve frakci PM.

Celkovy pocet zemfielych v roce 2012 &inil 108 189
(zdroj: CSU 2012). Na zdkladé tidajt za rok 2011
Ize odhadnout, Ze zhruba 0,7 % cini podil zemfte-
Iych mlads$ich 30 let a cca 5,6 % je konzervativni
odhad podilu zemielych na vnéjsi pfiiny. Pocet
zemielych nad 30 let po vylouceni zemfelych na
vnéjsi priciny byl v roce 2012 celkem 101 384.
Z uvedenych dat lze odhadnout, Ze v roce 2012
se pocet pred¢asnych umrti, na kterych se podilela
expozice suspendovanym casticim frakce PMjg
pohyboval na trovni 1 821 (= 1 800) osob, respek-
tive 5 558 (= 5 600) osob pti zohlednéni 75% po-
dilu frakce PM 5 ve frakci PMyj.

Vv v

Podobné lze odhadnout, Ze zneliSténi ovzdusi
touto Skodlivinou v roce 2012 pfispélo v celé CR
k piijeti do nemocnic u pfiblizné¢ 699 pacientl
s akutnimi srde¢nimi obtizemi a u 1 140 pacientt
pro akutni respiracni obtiZe. Odhad pro rozmezi
primérnych ro¢nich koncentraci této Skodliviny
jsou 2 akutni pfijmy do nemocnic pro akutni
srdecni obtize a 3 pro akutni respiracni obtiZe na
100 000 obyvatel Zijicich v prostfedi s nejnizsi
urovni znecisténi (17,7 pg/ms) a az 20 pfijatych
pacientd do nemocnic s akutnimi srde¢nimi obti-
Zemi a 32 s akutnimi respiracnimi obtiZzemi na
100 000 obyvatel v nejvice primyslem a dopra-
vou zatizenych lokalitich (58,6 pg/m>).

2.3.3 Hodnoceni zdravotnich rizik
karcinogennich latek

Odhad teoretického zvySeni pravdépodobnosti
vzniku nadorovych onemocnéni v disledku dlouho-
dobé expozice Skodlivinam z venkovniho ovzdusi
byl proveden pro arzen, nikl, benzo[a]pyren a
benzen. Odhad vychédzi z teorie bezprahového
plsobeni karcinogennich latek a uvazuje linearni
vztah mezi davkou a ucinkem. Pro vypocet byly
pouzity hodnoty jednotkového rizika (UCR), coz je
velikost rizika zvySeni pravdépodobnosti nddoro-
vého onemocnéni pii celoZivotni expozici 1 pg/m3
karcinogenni latky z ovzdusi. Hodnoty jednotko-

of locality (ranging from 12.9 ,ug/m3—58.6 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 11.6 %
in localities most burdened by industry and road
traffic, and from less than 1 % to 20 % with
an expected mean 75% PM> s fraction content
in the PM ¢ fraction.

The mortality count in 2012 was 108,189 persons
(source: CSO 2012). Of these, approximately 0.7 %
cases were aged less than 30 years and 5.6 % is
a conservative estimate of deaths from external
causes. Deaths in age over 30 excluding those
from external causes totalled 101,384 in 2012.
The given data reveals that in 2012 the number
of premature deaths associated with exposure to
PM o was in the range of 1,821 (= 1,800) persons
and 5,558 (= 5,600) persons, when including the
50% and 75% PM s fraction content, respectively.

Similarly, it can be estimated that this airborne
pollutant is responsible for nationwide hospital
admissions in 2012 of about 699 patients with
acute cardiac complaints and 1,140 patients with
acute respiratory problems. The estimate for the
range of mean annual concentrations of this
pollutant ranges from 2 hospital admissions due to
acute cardiac problems and 3 due to respiratory
complaints per 100,000 inhabitants living in areas
with the lowest levels of pollution (17.7 yg/m3)
to 20 acute cardiac cases and 32 acute respiratory
patients per 100,000 inhabitants in areas with
maximum industrial and traffic load (58.6 yg/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
from 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 risk values
(UCR) were used, these being the magnitude of
the risk of increased probability of oncological
disease at a life-long exposure to 1 ,ug/m3 of the
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vého rizika pro hodnoceni karcinogennich latek
(tab. 2.3.3.1) byly prevzaty z materiali Svétové
zdravotnické organizace (napf. Air quality guide-
lines for Europe a Air quality guidelines, Global
update 2005, Particulate matter, ozone, nitrogen
dioxide and sulfur dioxide) a z dalSich zdroja
(US EPA, HEAST).

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

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

Skodlivina Arzen Nikl Benzen Benzo[a]pyren
Pollutant Arsenic Nickel Benzene Benzo[a]pyrene
Jednotka rizika 1.5E-03 3.8E-04 6.0E-6 8.7E-02
UCR
Skodlivina Benzo[a]anthracen Benzo[b]fluoranthen Benzo[K]fluoranthen Benzo[ghi]perlen
Pollutant Benzo[a]anthracene | Benzo[b]fluoranthene | Benzo[k]fluoranthene Benzo[ghiJperylene
Jednotka rizika 1.0E-04 1.0E-04 1.0E-05 1.0E-06
UCR
Skodlivina Dibenz[ah]anthracen Chrysen Indeno[ 7,2,3-cd]pyren
Pollutant Dibenz[ah]anthracene Chrysene Indeno[1,2,3-cd]pyrene
Jednotka rizika 1.0E-03 1.0E-06 1.0E-04
UCR

Pro obyvatele jednotlivych typti méstskych lokalit
byla uvazovéna celoZivotni expozice sledovanym
latkdm na drovni ro¢nich aritmetickych primért
za rok 2012 a byla vypoctena mira individudlniho
rizika. Vysledky shrnuje tab. 2.3.3.2, ve které je pro
hodnocené Skodliviny uvedena vySe individudlniho
rizika ziskana na zdkladé koncentraci na venkov-
skych pozadovych stanicich, didle minimalni hod-
nota zdravotniho rizika pro obyvatele nejméné za-
tiZeného typu méstskych lokalit a maximdlni hod-
nota pro obyvatele nejvice zatiZzeného typu mést-
skych lokalit. Primérna hodnota individudlniho
rizika byla vypoctena na zékladé koncentraci karci-
nogennich latek ve vSech monitorovanych sidlech.

For inhabitants of individual types of urban locali-
ties, lifelong exposure to monitored substances
was considered and expressed as annual arithmetic
means for 2012, allowing calculation of the
extent of individual risk. Tab. 2.3.3.2 presents
the extent of individual risk for evaluated carcino-
gens based on recorded concentrations from rural
background stations; furthermore, minimum values
of health risk for inhabitants of urban localities
with minimal load and maximum values for
inhabitants of maximum load urban areas. Mean
values of individual risk were calculated on the
basis of carcinogen concentrations in all moni-
tored municipalities.

Tab. 2.3.3.2 Odhad individuélniho rizika expozice karcinogennim litkdm ve venkovnim ovzdusi, 2012
Tab. 2.3.3.2 Estimate of the individual risk from exposure to airborne carcinogens, 2012

. . , ; Méstské prostiedi / Urban environment

Skodlivina Venkovské pozadi — . Y

Pollutant Rural background Minimalni hodnota Primeérna hodnota | Maximalni hodnota

Minimum value Mean value Maximum value

Arzen 1.44E-06 8.85E-07 3.05E-06 8.57E-06
Arsenic
Nikl 1.86E-07 9.50E-08 4.71E-07 2.23E-06
Nickel
Benzo[a]pyren 5.13E-05 5.31E-05 1.85E-04 9.88E-04
Benzo[a]pyrene
Benzen 2.53E-06 4.14E-06 1.00E-05 3.37E-05
Benzene

SZU Praha, Ustiedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System
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Teoretické zvyseni rizika nddorového onemocnéni
v disledku expozice znecCistujicim latkdm z ven-
kovniho ovzdusi se jiz nékolik let v podstaté ne-
meéni a pohybuje se pro jednotlivé karcinogenni
latky v tadu 107 az 10 (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 pramyslo-
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 air quality guidelines for particulate matter,
ozone, nitrogen dioxide and sulfur dioxide: global
update 2005: summary of risk assessment. Geneva:
WHO, 2006.

[2] HURLEY, F., HUNT, A., COWIE, H.,
HOLLAND, M., MILLER, B., PYE, S,
WATKISS, P. Service contract for carrying out
cost-benefit analysis of air quality related issues,
in particular in the Clean Air for Europe (CAFE)
programme. Methodology for the cost-benefit
analysis for CAFE. Vol. 2. Health impact assessment.
Didcot: AEA Technology Environment, 2005.

The theoretical increase of cancer risk caused by
exposure to pollutants from the outdoor environ-
ment has not essentially changed for several years
and is in the range of 1 07-107 for the different
carcinogens (one incremental cancer case per
10 million to I 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 incremental lifelong cancer
risk by almost one case per 1,000 of the population.

References:

[1] WHO air quality guidelines for particulate matter,
ozone, nitrogen dioxide and sulfur dioxide: global
update 2005: summary of risk assessment. Geneva:
WHO, 2006.

[2] HURLEY, F., HUNT, A., COWIE, H.,
HOLLAND, M., MILLER, B., PYE, S.,
WATKISS, P. Service contract for carrying out
cost-benefit analysis of air quality related issues,
in particular in the Clean Air for Europe (CAFE)
programme. Methodology for the cost-benefit
analysis for CAFE. Vol. 2. Health impact assessment.
Didcot: AEA Technology Environment, 2005.
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Obr. 2.1a Vyvoj incidence oSetienych akutnich respiraénich onemocnéni bez chfipky,
déti 1-5 let, 1995-2012
Fig. 2.1a Trend in incidence of the treated acute respiratory diseases excluding influenza,
children 1-5 years, 1995-2012
Primérna meésicni incidence
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Obr. 2.1b Podil jednotlivych skupin diagnéz na celkové oSetiené akutni
respiracni nemocnosti, 2012
Fig. 2.1b Proportion of particular diagnose groups on the total treated acute
respiratory morbidity, 2012
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Obr. 2.2 Priumérné ro¢ni koncentrace ¢astic frakce PM1¢ podle typu lokalit, 2012
Fig. 2.2 Annual mean levels of particulate matter PM1o by type of the locality, 2012
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Kategorie méstskych lokalit (viz tab. 2.2.1)
Category of urban locality (see Tab. 2.2.1)

MSK — Moravskoslezsky kraj / Moravian-Silesian region

N

D Méstské nezatizené lokality (mimo MSK)

Unburdened urban localities (except MSK)

D Méstské dopravné zatizené lokality (mimo MSK)
Urban localities burdened by traffic (except MSK)

D Méstské lokality s primyslem a dopravou (mimo MSK)
Urban industrial and traffic localities (except MSK)
D Republikové pozadové stanice

National background stations

D Dopravni hot spots (mimo MSK)

D Vesnické a predméstské stanice
Traffic hot-spots (except MSK)

Rural and suburban stations

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

Obr. 2.3 Odhad stfedni ro¢ni koncentrace ¢astic PM1p a PM2 5 pro méstské pozadi* CR
(mimo Moravskoslezského kraje), 1997—-2012

Fig. 2.3 Estimation of the mean annual levels of PM19 and PM3 5 for the Czech urban
background* (except Moravian-Silesian Region), 1997-2012

/3
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* spocteno pro méstské obytné lokality kategorie 2 az 5 na zakladé kategorizace méficich stanic (viz tab. 2.2.1)
* calculated for urban residential location categories 2-5 based on categorization of the measurement stations (see Tab. 2.2.1)

Z/

28

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



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

7 N\

Obr. 2.4 Rozdéleni ¢etnosti stanic podle poétu dnii v roce s prekro¢enim denniho
imisniho limitu PM,;,, 2012 (hodnoceno 84 méricich stanic v 48 sidlech)

Fig. 2.4 Frequency distribution of stations by number of days exceeding the daily
PMjq limit value, 2012 (covered 84 measuring stations in 48 municipalities)
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Obr. 2.5 Primérné roc¢ni koncentrace castic frakce PM2 5 na méstskych stanicich, 2012
Fig. 2.5 Annual mean concentrations of PM2.5 on the urban monitoring stations, 2012
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Mésto, Cislo stanice ISKO
City, no. of station ISKO

P1 — KoSetice (republikové pozadi / national background), KL — Kladno, SO — Sokolov, AO9 — Praha 9, BE — Beroun, A05 — Praha 5,

A10 — Praha 10, JI — Jihlava, PM — Plzen, A0O4 — Praha 4, ZN — Znojmo, UL — Usti n.L., CB — Ceské Budéjovice, HK — Hradec Kralové,
BM — Brno, TP — Teplice, ZL — Zlin, PU — Pardubice, A02 — Praha 2, LB — Liberec, MO — Most, OV — Ostrava, TRI — Tfinec, BO — Bohumin
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Obr. 2.6 Odhad stifedni roéni koncentrace benzo[a]lpyrenu, arzenu a niklu
pro méstské pozadi* CR (mimo Moravskoslezského kraje), 1997—-2012
Fig. 2.6 Estimation of the mean annual levels of benzo[a]pyrene, arsenic and nickel
for the Czech urban background* (except Moravian-Silesian Region), 1997-2012
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* spocteno pro méstské obytné lokality kategorie 2 az 5 na zakladé kategorizace méficich stanic (viz tab. 2.2.1)
* calculated for urban residential location categories 2-5 based on categorization of the measurement stations (see Tab. 2.2.1)
Obr. 2.7 Primérné ro¢ni koncentrace polycyklickych aromatickych uhlovodika, 2012
porovnani s odhadem stfedni hodnoty pro méstské neprimyslové lokality
Fig. 2.7 Annual mean concentrations of polycyclic aromatic hydrocarbons, 2012
comparison with a mean value estimate for urban non-industrial localities
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Obr. 2.8 Toxicky ekvivalent benzo[a]pyrenu na vybranych stanicich, 2001-2012
Fig. 2.8 Benzo[a]pyrene Toxic Equivalent TEQ, selected stations, 2001-2012
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Obr. 2.9 Rozdéleni obyvatel monitorovanych mést podle trovné imisni zatéze, 2001-2012
(v intervalech ro€nich limitnich hodnot)
Fig. 2.9 Distribution of the population by the levels of air pollution, 2001-2012

(at annual limit intervals)
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Pozn.: Do hodnoceni prekrogeni ro€niho 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 vetejnych vodovoda bylo v roce 2012
zasobovano 93 % obyvatel CR. Udaje o kvalité
pitné vody jsou ziskavany od roku 2004 v ramci
celostatniho monitoringu vefejného zasobovani
pitnou vodou pomoci informac¢niho systému spra-
vovaného Ministerstvem zdravotnictvi. Zdrojem
dat jsou ve vétSiné rozbory zajiStované provo-
zovateli, jejichZ provedeni v pfedepsané Cetnosti
a rozsahu je uloZeno platnou legislativou; pouze
malé Cast dat byla pofizena v rdmci hygienic-
kého dozoru. Do systému mohou byt vkladany
pouze vysledky analyz provedenych v laborato-
fich s platnym osvédcenim o akreditaci, autori-
zaci nebo o spravné ¢innosti laboratofre.

V roce 2012 bylo monitorovano celkem 4 046 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 zasobovanych oblasti
(3 775) patiila k tzv. mensim, v nichz je zéso-
bovano po méné nez 5 000 obyvatelich. Pouze
271 zéasobovanych oblasti patfilo do kategorie
tzv. vétsich, v nichz je vSak napojeno na vodovod
80 % vsech obyvatel CR zisobovanych vodou
z verejného vodovodu. Celkem 41 % obyvatel je
zasobovano pitnou vodou vyrobenou z podzem-
nich zdroja, 39 % z povrchovych zdroji a 20 %
ze zdroji smiSenych.

3.1 Kvalita pitné vody

V roce 2012 bylo provedeno pies 33 tisic odbért
pitné vody, pfi kterych bylo ziskdno vice nez
820 tisic hodnot ukazatelll jakosti vody. Limity
zdravotné vyznamnych ukazateld (limitovanych
nejvyssi mezni hodnotou’, NMH) byly prekro-

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

In 2012, drinking water from the public water supply
systems was available to 93 % of the population
of the Czech Republic. Drinking water quality data
has been obtained since 2004 within the nation-
wide monitoring of drinking water from the public
supply using an information system maintained
by the Ministry of Health. The largest data source
are the analyses performed by the operators, which
frequency and scope are laid down by the law,
while the minority of the data is obtained within the
public health surveillance. The results of analyses
can only be entered into the information system
if obtained by an accredited, authorized, or good
laboratory practice certified laboratory.

In 2012, a total of 4,046 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 the Decree
25272004 Coll. of the Ministry of Health of the
Czech Republic as last amended. The overwhelming
majority of the supply zones (3,775) were smaller,
i.e. serving less than 5,000 population. Only
271 supply zones were classified as larger but
served 80 % of the population of the Czech Republic
connected to the public water supply system. As many
as 41 %, 39 %, and 20 % of the population were
supplied with drinking water produced from under-
ground, surface, and mixed sources, respectively.

3.1 Drinking water quality

In 2012, more than 33 thousand drinking water
samples were analyzed and more than 820,000 pieces
of data on drinking water quality indicators were
obtained. The maximum limit values® (MLVs) for
the indicators with significance for health were

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 ukazatel(l v pitné vodé (NMH). Pre-
kroCeni takového limitu vylu€uje vodu z pouZiti jako vody
pitné, neurci-li organ ochrany vefejného zdravi jinak.

T A supply zone is virtually the same term as a public
water supply; it differs only in case of more drinking water
sources of markedly different quality and the water is not
blended before entering the consumer place.

The maximum limit value (MLV) limits the content of the
respective indicator with significance for health in drinking
water. When MLV is exceeded, the water is unsuitable for
use as drinking water unless the public health authority
decides otherwise.
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Ceny v 1427 pripadech. Mezni hodnoty3 (MH)
ukazateli jakosti, charakterizujicich predevsim
organoleptické vlastnosti pitné vody, nebyly do-
drzeny v 9432 pripadech. Ve vétsSich zdsobo-
vanych oblastech (vodovodech) bylo z celkového
poctu pfislusnych stanoveni zji§téno prekroceni
NMH v 0,06 % a MH v 0,6 % stanoveni. V men-
Sich oblastech piekroc¢ilo NMH 0,73 % pfislusnych
stanoveni, MH 2,28 % stanoveni. Vyvoj jakosti
pitné vody dodavané verejnymi vodovody v obdobi
let 2005-2012 je znazornén 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 5,7 % pro herbicid bentazon (tato hod-
nota je vSak zkreslena nizkym poctem rozbori a
znamena 2 nadlimitni nélezy z 35 stanoveni), u dal-
Sich chemickych latek nebyla NMH prekrocena
ve vice nez 0,5 % ptipadl. Pro chloroform byla
limitni hodnota (MH) ptekrocena ve 2,8 % pripada.
V mensSich oblastech byla nejcastéji prekrocena
NMH zdravotné vyznamnych ukazatelti pro du-
sicnany (4,8 %), pesticidy desethylatrazin (2,3 %)
a atrazin (0,6 %).

Celkem 79 % obyvatel (7,7 miliénu) bylo v roce
2012 zasobovéno pitnou vodou z distribucnich siti,
v nichZ nebylo nalezeno Zadné prekroceni limitu
ani u jednoho ze zdravotné vyznamnych ukazateli.
Naproti tomu v 643 prevazné nejmensich vodo-
vodech, zasobujicich zhruba 2 miliény obyvatel,
bylo nejméné u jednoho zdravotné vyznamného
ukazatele nalezeno ve vSech provedenych stano-
venich prekroceni limitni hodnoty.

Z hlediska zdravotniho rizika jsou nejproblema-
ti¢téj$imi kontaminanty pitné vody dusi¢nany a
chloroform. Pfekroceni limitni hodnoty dusi¢nant

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

exceeded in 1,427 samples analyzed. Failure to
comply with the limit values® (LVs) for the drinking
water quality indicators relevant to the sensory
properties was reported in 9,432 samples analyzed.
In larger supply zones, MLV or LV was exceeded
in 0.06 % and 0.6 %, respectively, of the totals
of the corresponding analyses. In smaller supply
zones, the respective rates were 0.73 % and 2.28 %.
The trend in the drinking water quality from the
public supply system in 2005-2012 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 (decreasing population supplied).
The limit for chloroform is more often exceeded
in larger supply zones while in the smaller ones
non-compliance with the limits for nitrates and
all the other indicators is more frequently seen.
Non-compliance with the microbiological indica-
tors is represented in Fig. 3.2 and non-compliance
with the limits for chemical indicators with signi-
ficance for health in Fig. 3.3. In larger supply
zones, the MLV exceedance rates were 5.7 % for the
herbicide bentazon (however, this value is misre-
presented by low number of analyses; it represents
2 exceeding values from 35 analyses), 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 desethyl-
atrazine (2.3 %) and atrazine (0.6 %).

In 2012, 79 % (7.7 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 643 mostly smallest supply systems serving
altogether nearly 2 million population.

Nitrates and chloroform appear to be the most
problematic contaminants of drinking water. The
limit value (50 mg/L) for nitrates was exceeded
in 2.6 % of the analyzed samples. In 143 supply

3 The limit value (LV) applies to the content of the respective
indicator relevant to the sensory quality of the drinking
water. Non-compliance with LV usually does not pose
an acute health risk.
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(50 mg/l) bylo zjisténo celkem v 2,6 % pripada.
V 143 oblastech (43,8 tisic zasobovanych oby-
vatel) dosahla ¢i prevysila stfedni ro¢ni koncen-
trace limitni hodnotu pro obsah dusi¢nant (roz-
mezi 50-130 mg/l); 68 z téchto oblasti ma platnou
vyjimku. Obsah chloroformu nad limitni hodno-
tou (30 pg/l) byl zjistén v 0,8 % piipadi. V 6 oblas-
tech zasobujicich celkem 12 tisic obyvatel dosdhla
¢i prevySila stfedni ro¢ni koncentrace chloroformu
limitni hodnotu.

Soucasna doba piinasi stile vice poznatkil o zdravot-
nim vyznamu optimélniho obsahu vapniku a hoi-
¢iku v pitné vod¢. Z monitoringu vyplyva, Ze jen
23 % obyvatel je zasobovano pitnou vodou s doporu-
¢enou optimalni koncentraci vépniku (40-80 mg/l),
pouhd 4 % obyvatel hoi¢iku (20-30 mg/l, obr. 3.4).
Vodou s optimdlni tvrdosti (2-3,5 mmol/l) je zaso-
bovéno 27 % obyvatel. Proto je sniZovéani obsahu
téchto prvkit domaci dpravou vody v naprosté vét-
$in€ pripadd nezadouci.

Ozareni z pitné vody je plisobeno prevazné pfi-
tomnosti radonu, pfispévek ostatnich radionuklidi
(izotopy radia, uranu) k ozéfeni z pitné vody je
velmi nizky. Smérnd hodnota pro objemovou akti-
vitu radonu byla v roce 2012 prekrocena zhruba
v 12 % pripadl. PrekroCeni mezni hodnoty se
tyka vétSinou vodovodl s nizkym poctem zaso-
bovanych osob a je postupné feSeno instalova-
nim odradonovacich zafizeni. Primérné ozareni
z vody v dusledku pritomnosti Rn-222 (efektivni
davka z ingesce i inhalace) je mozno odhad-
nout na 0,05 mSv/rok, coZ je asi stokrat niz§i
nez z radonu pronikajiciho do budov pfimo ze
zemé. Celkové zpisobi obsah radionuklidl pfi-
tomnych v pitné vodé 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 ufadu pro jadernou bezpecnost
¢. 307/2002 Sb., o radiacni ochrané.

Schvalené vyjimky

Pro 234 zasobovanych oblasti platila v roce 2012
vyjimka schvédlend organem ochrany vetejného
zdravi. Mirnéj$i hygienicky limit nez stanovi vy-
hlaska ¢. 252/2004 Sb. byl nejcastéji povolen pro
dusi¢nany (111 oblasti zasobujici celkem 67,9 tisic
obyvatel). Povolena limitni hodnota se pohybo-
vala v rozmezi od 60 do 93 mg/l. Z dal$ich zdra-

zones serving a total of 43.8 thousand popula-
tion, the annual mean concentration of nitrates was
equal to or higher than the limit value (with a range
of 50—130 mg/L). Sixty-eight of these supply zones
had an exemption granted for the content of nitrates.
The limit value for chloroform (30 ug/L) was exceeded
in 0.8 % of the analyzed samples. In 6 supply zones
serving a total of 12 thousand population, the annual
mean concentration of chloroform was equal to or
higher than the limit value.

There is an increasing body of evidence on the health
significance of the optimal calcium and magnesium
content of drinking water. The monitoring has shown
that only 23 % of the population are supplied with
water with the recommended calcium concentra-
tion (40-80 mg/L) and only 4 % of the population
are supplied with water with the recommended
magnesium concentration (20-30 mg/L, Fig. 3.4).
Twenty-seven percent of the population are supplied
with water with optimal hardness (2-3.5 mmol/L).
Therefore, in most cases, it is undesirable to modify
the content of these elements in households.

Radiation in drinking water is usually due to the
presence of radon; the contribution of other radio-
nuclides (radium and uranium isotopes) is very low.
In 2012, the reference level of radon activity was
exceeded in about 12 % of the samples analyzed.
The limit value exceedance was mostly reported
for the water supply systems serving only small
numbers of the population 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 estimated effective dose of 0.05 mSv/year on
average, which is around one hundred times lower
than that from radon entering buildings directly
from the ground. The 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
30772002 on radiation protection.

Granted exemptions

In 2012, 234 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 (111 supply
zones serving a total of 67.9 thousand population).
The tolerated limit values ranged from 60 to 93 mg/L.
Other indicators significant for health with the
granted exemptions were e.g. arsenic (7 supply
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votné vyznamnych ukazateli byla vyjimka udélena
napriiklad pro arzen (7 oblasti, 6,7 tisic obyvatel,
povoleny limit 15-30 ug/l), pro desethylatrazin
(11 oblasti, 1,5 tisic obyvatel) nebo pesticidni
latky (2 oblasti, 195 tisic obyvatel). Pro zdravotné
vyznamné ukazatele 1ze udélit vyjimku na maxi-
malné trikrat tfi roky, pfi¢emZ posledni (tfeti)
obdobi musi schvalit Evropsk4 komise. Pocatkem
roku 2013 méla CR schvalené tieti obdobi vyjimek
pro 18 oblasti. Podle ddajii v databézi IS PiVo platil
v 46 zasobovanych oblastech (7,5 tisic obyvatel)
alesporn po ¢ast roku 2012 dplny ¢i omezeny zakaz
uzivani vody z vodovodu jako vody pitné.

3.2 Expozice kontaminantiim z pitné vody

MY N

Nejvyssi piivod ze vSech kontaminantii pitné vody
je u dusi¢nanti; pitim pitné vody z vefejnych
vodovodu je prﬁmérné4 cerpano 7-8 % celko-
vého denniho pfijatelného pfivodu5 dusi¢nanti
(pfi denni konzumaci 1 litru). U chloroformu byl
zjiStén pramérny piivod z pitné vody predstavu-
jici zhruba 1 % denniho tolerovatelného ptivodu.
Koncentrace ostatnich hodnocenych kontami-
nantll v pitné vodé Casto nepresahuji mez sta-
novitelnosti pouzité analytické metody, a proto
expozici témto latkdm nelze kvantifikovat. S jisto-
tou lze vSak fici, Ze primérna expozice je mensi
nez 1 % prislusného expozi¢niho limitu. Akutni
poskozeni zdravi obyvatelstva sledovanymi konta-
minanty nebylo zjisténo.

Ackoliv primérny piivod dusi¢nand pitnou vodou
predstavuje pro obyvatele CR 7-8 % celkového
denniho prijatelného pfivodu dusi¢nanti, zhruba
jedna tfetina obyvatel zasobovanych z vefejného
vodovodu ma denni pfivod dusi¢nanl vys$si nez
10 % prijatelného privodu. Rozdéleni obyvatel
podle velikosti expozice kontaminantim z pitné
vody v roce 2012 je uvedeno na obr. 3.5.

zones, 6.7 thousand population, tolerated limit range
15-30 ug/L), desethylatrazine (11 supply zones,
1.5 thousand population), or pesticides (2 supply
zones, 195 thousand population). An exemption
can be granted for a maximum of three years but
not more than three consecutive times and the last,
third time has to be approved by the European
Commission. Early in 2013, the Czech Republic
had the approval for the third exemption periods
for 18 supply zones. Based on the Information
System (IS PiVo) data, the supplied water was
either prohibited or restricted for use as drinking
water at least for a part of 2012 in 46 supply zones
serving 7.5 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 7-8 % on average4 of the overall
tolerable daily intake’ of nitrates (for a daily con-
sumption of 1 litre of tap water per person). The
average daily intake of chloroform from drinking
water was nearly 1 % of the tolerable daily intake.
As the concentrations of the other contaminants in
drinking water often do not reach the detection
limits of the respective analytical methods used,
it is not possible to quantify exposure to these
substances. However, it can be said with certainty
that, on an average, it is lower than 1 % of the
respective exposure limit. Acute damage to health
[from the monitored contaminants was not observed.

The mean intake of nitrates from drinking water
in the Czech Republic accounts for about 7-8 %
of the overall tolerable daily intake; nevertheless,
about one third of the population of the Czech
Republic are supplied with drinking water that
accounts for more than 10 % of the tolerable daily
intake of nitrates. The distribution of the population
by magnitude of exposure to contaminants from
drinking water in 2012 is shown in Fig. 3.5.

Velikost expozice kontaminantt v CR byla ziskana po-
moci stfedni koncentrace (medianu) koncentraci v zaso-
bovanych oblastech ziskanych rozbory vzork(i vody béhem
roku. Primérna expozice za vSechny oblasti pak byla zva-
Zena poctem zasobovanych obyvatel, s vysledkem zhruba
7% denniho pfijatelného pfivodu. Pfi pouziti 90% kvantilu
koncentraci dusi¢nanu jde o hodnotu ve vysi 8 %.

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

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

The overall tolerable daily intake of a contaminant is its
fotal 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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3.3 Karcinogenni riziko z pitné vody

Pro vypocet predpovédi teoretického zvySeni
pravdépodobnosti vzniku nadorovych onemoc-
néni v dasledku chronické expozice organickym
latkam (1,2-dichlorethan, benzen, benzo[a]pyren,
benzo[b]fluoranthen, benzo[k]fluoranthen, bromdi-
chlormethan, bromoform, chlorethen (vinylchlorid),
dibromchlormethan, indeno[ /,2,3-cd]pyren, tetra-
chlorethen, trichlorethen) z pfivodu pitné vody byl
pouzit linearni bezprahovy model podle metody
hodnoceni zdravotniho rizika. Smérnice rakovin-
ného rizika byly prevzaty z materialu U.S. EPA [1].
Pro vypocet ro¢niho pfispévku odhadu zvySeni
rizika byla pouZita hodnota primérné hmotnosti
Clovéka 64 kg, stiedni délka Zivota 72 roki a
celoZivotni expozice (pfepoctena na rocni expo-
zici a riziko) a stfedni hodnota spotieby pitné vody
1 litr denn€. Podle vypoctu teoretického zvyseni
pravdépodobnosti vzniku nadorovych onemocnéni
v dtsledku chronické expozice karcinogennim
latkdm, provedeného s¢itanim tcinkt jednotlivych
latek podle doporuceni agentury US EPA, muze
konzumace pitné vody z verejného vodovodu
teoreticky piispét k roénimu zvySeni pravdépodob-
nosti vzniku nadorovych onemocnéni pfiblizné
dvéma pfipady na 10 miliénli obyvatel.

Vypocty expozice a rizika byly provedeny podle
standardniho postupu, nicméné pouZité expozicni
faktory jsou vZdy zatiZeny urcitou mirou nejistoty,
jako naptiklad omezené spektrum sledovanych
zdravotn€ vyznamnych latek, individualni velikost
konzumace pitné vody z vodovodu, riiznid mira
vstiebani sledovanych latek v organismu apod.
To mohlo vést k nad- i podhodnoceni situace.
Inhalaéni a dermalni expozice, které jsou u né-
kterych kontaminanti podobné vyznamné jako
konzumace, nebyly uvaZovéany, protoze chybi
specifické udaje o chovani Ceské populace pri
vyuzivani vody v domdacnosti.

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 individudlnich zdroji vyuZiva-
nych k podnikatelské cinnosti, pro jejiz vykon
musi byt pouZivana pitna voda (komer¢ni studny).
V roce 2012 bylo odebrano 5 799 vzorkl z 323 ve-

3.3 Cancer risk from drinking water

To estimate incremental cancer risk from chronic
exposure to organic compounds (1,2-dichloroethane,
benzene, benzo[a]pyrene, benzo[b]fluoranthene,
benzo[k]fluoranthene, bromodichloromethane,
bromoform, chloroethene (vinyl chloride), dibromo-
chloromethane, indenol 1,2,3-cd[pyrene, tetrachloro-
ethene, and trichloroethene) from drinking water
intake, the linear no-threshold model was used in
accordance with the health risk assessment method.
The US EPA guidelines for carcinogen risk assess-
ment were followed [1]. For the calculation of the
annual contribution to the estimated incremental
cancer risk, an average body weight of 64 kg,
mean life expectancy of 72 years, lifelong exposure
(converted to annual exposure and risk), and
a mean daily intake of 1 L of tap water per person
were considered. The theoretical incremental
cancer risk from chronic exposure to carcinogens
from the public water supply system was computed
as the sum of the effects of all compounds according
to the US EPA recommendations. From this calcu-
lation, it follows 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., due to the
limited spectrum of the monitored substances with
significance for health, interindividual variation
in tap water consumption and absorption of the
monitored substances in the body, etc. They might
result in risk underestimation or overestimation.
Inhalation and dermal exposure that are similarly
significant as the ingestion of some contaminants
were not taken into account, as specific data is
missing on the use of water in Czech households.

3.4 Water quality in public and commercial
wells

The monitoring data on drinking water quality from
public and commercial wells has also been entered
in the Information System. In 2012, 5,799 samples
were collected from 323 public and 2,244 com-
mercial wells. Of a total of 132,666 obtained
results, about 3 % (4,405) did not comply with
the limit values for the drinking water quality
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fejnych a 2 244 komerc¢nich studni. Z celkového
poctu 132 666 stanovenych hodnot ukazatelt
jakosti pitné vody bylo zaznamenano 4 405 (3 %)
pfipadi nedodrZeni limitnich hodnot ukazatelil.
Limity zdravotné vyznamnych ukazatelt byly
prekroceny v 601 pripad€; vztaZzeno k poctu pii-
slu$nych stanoveni to Cini 1,2 %. Relativné Cetné
byly nalezy nedodrZeni limitnich hodnot vSech
mikrobiologickych ukazatelti jakosti pitné vody,
napt. Clostridium perfringens (2,0 %), enterokoky
(4,0 %), Escherichia coli (3,1 %), koliformni bak-
terie (9,9 %). Z dalSich ukazatelil byly nejcastéji
nedodrZeny limitni hodnoty pH (16,1 %), manganu
(10,9 %), zeleza (10,7 %) a dusi¢nanii (6,0 %).

3.5 Ukazatele poskozeni zdravi z pitné vody

Informace o pfipadném poskozeni zdravi pitnou
vodou vychazi z pfimého hlaSeni pracovnikl
odboru komunélni hygieny krajskych hygienic-
kych stanic o zaznamenanych nakazach, otravich
¢i jinych onemocnénich, ke kterym doslo v sou-
vislosti s jakosti a uzivanim pitné vody ze sledo-
vanych vodovodi a vefejnych (popt. pro zasobo-
vani vefejnosti pouzivanych) studni. V roce 2012
byla ve trech krajich (Liberecky, Stfedocesky a
Zlinsky) zaznamenéna a hlasena vzdy jedna takova
udélost (epidemie), ve vSech pfipadech ziejmé
zpusobena vodou z komer¢né vyuzivané studny.

3.6 Studie expozice fluoridiim z pitné vody

V ramci specializacni studie byla aktudlné zma-
povédna expozice fluoridim z pitné vody v CR
a zhodnoceno, jaky zdravotni prospéch ¢i riziko
se k této expozici poji. V roce 2013 si totiZ pfi-
pomindme dvoji kulaté vyroci rozsahlého experi-
mentu, pii kterém byl v dobé svého vrcholu az
pro 3 mil. osob uméle zvySovan obsah fluoridl
(na drovenl cca 1 mg/l) v pitné vodé za tcelem
prevence zubniho kazu. V roce 1958 (tedy pred
55 lety) se zacala pitnd voda pokusné fluorido-
vat ve dvou pilotnich méstech, v Tabore a Brné¢,
a v roce 1993 (tedy pred 20 lety) pfestal fluori-
dovat vodu posledni vodovod v CR na Ostravsku.

Soucasna expozice fluoridim z pitné vody odrazi
prirozeny vyskyt fluoridd v podzemnich a po-
vrchovych vodach CR, ktery je vétSinou nizky.
Naprosta vétSina obyvatel je z pitné vody expono-

indicators. The limits (MLVs) for the indicators
with significance for health were exceeded in
1.2 % (601) of the analyzed samples. Failures to
comply with the limits for microbial indicators of
drinking water quality, e.g. Clostridium perfringens
(2.0 %), enterococci (4.0 %), Escherichia coli (3.1 %),
coliforms (9.9 %), etc., are relatively common.
Failures to comply with the limits for other indi-
cators were most frequently observed e.g. for
pH (16.1 %), manganese (10.9 %), iron (10.7 %),
and nitrates (6.0 %).

3.5 Drinking water related human health
impairment

Information on drinking water-related human
health impairment is based on direct reporting
of cases of infections, intoxications, or other
diseases linked to the use of drinking water from
the public water supply systems and public wells
by public health professionals from the regional
public health agencies. In 2012, three single
outbreaks were reported in three administrative
regions (Liberec, Central Bohemia, and Zlin), all
of them linked to the use of water from a com-
mercial well.

3.6 Study of fluoride exposure
from drinking water

A specialized study made it possible to map
fluoride exposure from drinking water in the Czech
Republic and to analyze health risks or benefits
Jfrom this exposure. In 2013, we celebrate two round
anniversaries related to a large-scale experiment
to increase fluoride content of drinking water in
order to prevent dental caries (to ca 1 mg/L) for
up to 3 million population, at its climax. In 1958
(i.e. 55 years ago), drinking water fluoridation
started on a pilot scale in two cities, Tdbor and
Brno, and in 1993 (i.e. 20 years ago), the last
public water supply system in the Czech Republic,
located in the Ostrava area, stopped drinking
water fluoridation.

The current fluoride exposure from drinking water
reflects the natural, usually low occurrence of
fluorides in ground and surface waters in the
Czech Republic. The overwhelming majority of
the population are exposed to very low fluoride
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vana velmi nizkym davkam fluorid (okolo 95 %
obyvatel dostava vodu s obsahem fluoridi méné
nez 0,3 mg/l), které zfejmé nemaji Zadnou fy-
ziologickou relevanci. Jen u ¢ty vodovodd byla
stfedni hodnota (pfi pouziti medidnu) vyssi nez
stanoveny limit 1,5 mg/l. Jednalo se o vodovody
zasobujici celkem asi 900 obyvatel, s hodnotou
medidnu max. 2,2 mg/l.

V souvislosti s uvedenou expozici lze ocekavat
mirnou formu zubni fluorézy (pii vyssi expozici
skvrnitost skloviny, kterou rozpozna jen zubni
1ékar) asi u 1,5-2 tisice osob, stfedni formu pak
u necelého tisice osob. Riziko vzniku kostni fluo-
rézy u obyvatel CR zisobovanych z veiejnych
vodovodi se nepiedpoklada. Vodu s optimalni
koncentraci fluoridi z hlediska prevence zubniho
kazu (0,6-1,0 mg/l) dostava asi 30-35 tisic osob,
¢ili pouhych asi 0,35 % z vefejné zasobovanych.
Podobny ucinek jako fluoridy mé ale na prevenci
zubniho kazu také vapnik v pitné vodé. Podle
rozsahlé danské studie je 170 mg véapniku stejné
ucinnych jako 1 mg fluoridd v pitné vodé [2], pfi-
¢emz v pitné vodé je doporucovan obsah vapniku
40-50 mg/l a fluoridd 0,75 mg/l. Z tohoto po-
hledu je potence pitnych vod v CR v preventivnim
pusobeni vii¢i zubnimu kazu mnohem priznivejsi,
protoZze vodu s obsahem vépniku vice nez 40 mg/l
dostava 47 % obyvatel zdsobovanych ze sité vefej-
nych vodovodu.

3.7 Monitoring kvality rekreacnich vod
ve volné prirodé

Od roku 2004 je v provozu systém celostatniho mo-
nitoringu kvality vod ke koupéni (IS PiVo, spravo-
vany MZ). Béhem koupaci sezény jsou do infor-
macniho systému zasildna data o kvalit€ vody pro
koupani. Organy ochrany vetejného zdravi data pra-
videln€ vyhodnocuji podle vyhlasky ¢. 238/2011 Sb.
a prislusnych metodickych doporuceni a oznacuji
kvalitu koupaci vody jednim ze stupnd pétimistné
stupnice. Aktudlni kvalita koupacich vod je pfi-
stupna vefejnosti na webovych strankach krajskych
hygienickych stanic, na strankach Narodniho geo-
portalu INSPIRE spravovaném agenturou CENIA
(http://geoportal.gov.cz/koupaci_vody) a na we-
bové strance Koupaci vody (www.koupacivody.cz).
Po ukonceni koupaci sezény se pro kazdou kou-
paci vodu provede posouzeni a klasifikace jakosti

levels from drinking water (around 95 % of the
population are supplied with drinking water con-
taining less than 0.3 mg/L of fluorides), highly
probably of no physiological relevance. The mean
(median) fluoride level was higher than the set
limit of 1.5 mg/L only in four water supply systems
serving a total of about 900 population; the median
value was up to 2.2 mg/L.

This fluoride exposure from drinking water is
expected to cause mild dental fluorosis (spots on
the enamel that can only be detected by trained
professionals) in about 1.5-2 thousand population
and moderate dental fluorosis in less than one
thousand population. The population of the Czech
Republic served by the public water supply systems
is unlikely to be at risk of skeletal fluorosis. Water
with an optimal fluoride level for caries prevention
(0.6-1.0 mg/L) is supplied to about 30-35 thousand
population, i.e. as little as 0.35 % of the total
served by the public water supply systems. Similar
to fluorides, calcium in drinking water is effective
in dental caries prevention. Based on a large-scale
Danish study, 170 mg of calcium are equal in
effect to 1 mg of fluorides in drinking water [2].
The recommended calcium and fluoride contents
of drinking water are 40-50 mg/L and 0.75 mg/L,
respectively. In this perspective, the potential of
drinking water for dental caries prevention in the
Czech Republic is much more favourable, as water
containing more than 40 mg/L of calcium is
supplied to 47 % of the population served by
the public water supply systems.

3.7 Monitoring of the bathing water quality

The national system of recreational water quality
monitoring in lido areas and outdoor swimming
pools (PiVo Information System maintained by
the Ministry of Health of the Czech Republic) has
been in operation since 2004. Recreational water
quality data are entered in the Information System
throughout the bathing season. The public health
protection authorities evaluate the data on a regular
basis according to the Regulation 238/2011 and
relevant guidelines rating the areas on a scale from
1 to 5. The most recent recreational water quality
data are accessible by the public at the websites
of the regional public health agencies, National
Geoportal INSPIRE maintained by the CENIA
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vody. Podle narodniho souhrnného hodnoceni od-
povida celkovy vysledek v ro¢nim hodnoceni kon-
krétniho koupalis$té nejhorSimu hodnoceni koupa-
list€ v prabéhu celé koupaci sezény. Vyvoj kvality
koupacich vod podle takového hodnoceni v letech
2004 az 2012 je uvedeno na obr. 3.6. Ze ziskanych
dat je také kazdy rok zpracovana zprava podle
pozadavki EU a zaslana Evropské komisi.

Kvalitu rekreacnich vod v CR je moZno hodnotit
jako pomérné dobrou. Zpocitku monitorovani byl
podil vyhovujicich koupacich vod nizky vzhle-
dem ke znacnému poctu vod s nedostatenym vzor-
kovanim. Postupné stoupal pocet koupacich vod,
které vyhovély limitnim poZadavkiim EU. Zatimco
v roce 2004 vyhovélo pozadavkim 49 % z celko-
vého poctu sledovanych koupalist, v roce 2011 to
bylo jiz 87 %. Pocet hlasenych koupacich vod
do EU, kde je kvality vody sledovana, klesl ze 176
v roce 2004 na 160 v roce 2012. Od roku 2012
Evropska komise hodnoti a klasifikuje koupaci vody
v EU podle novych pravidel uvedenych ve smér-
nici 2006/7/ES (ve vyhlasce ¢. 238/2011 Sb. — § 9).
I presto vyhovéla novym limitnim poZadavkim EU
(byla zatazena alesponi do kategorie piijatelnd jakost
vody) vétsina koupacich vod v CR — 143 (89,4 %)
z celkovych 160. Nejvétsim problémem tuzemskych
prirodnich vod nadéle zistadva masovy vyskyt sinic
tvoricich vodni kvéty, a to zejména béhem letnich
mésict a zacatkem podzimu.

Citace:
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[2] BRUVO, M., EKSTRAND, K., ARVIN, E.,
SPLIID, H., MOE, D., KIRKEBY, S., and
BARDOW, A. Optimal drinking water composition
for caries control in populations. Journal of dental
research. 2008, 87(4), 340-343. ISSN 0022-0345.

agency (http://geoportal.gov.cz/koupaci_vody),
and Bathing water portal (www.koupacivody.cz).
After the end of the bathing season, each bathing
water is generally classified based on the lowest
water quality recorded throughout the last bathing
season. The trend in bathing water quality from
2004 to 2012 is shown in Fig. 3.6. From the data
obtained, reports are produced in accordance
with the EU requirements and submitted to the
European Commission.

The recreational water quality in the Czech Republic
can be rated as relatively good, with a slight improve-
ment over the last years. At the very beginning, the
proportion of the compliant recreational water areas
was low because of the generally low sampling
frequency. In 2004, the compliance rate was 49 %
in comparison with 87 % in 2011. The number of
bathing water quality monitoring points, the data
from which have been reported to the EU, dropped
Jrom 176 in 2004 to 160 in 2012. Since 2012 the
European Commission evaluates and classifies
the EU bathing waters according to the new regu-
lations published in the Directive 2006/7/ES (in the
Decree 238/2011 Coll. — § 9). Nevertheless, the new
EU limits were met, i.e. the bathing water quality
was rated at least as acceptable, in most, i.e. in 143
(89.4 %) of 160 outdoor bathing areas. The greatest
problem posed by the Czech outdoor recreational
waters continues to be massive outbreaks of blue-
green algae called the water flowers, particularly
during the summer and early in the autumn.
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Obr. 3.1 Cetnost nedodrzeni limitnich hodnot podle velikosti zasobované oblasti,
2005-2012
Fig. 3.1 Exceedance of the DW quality limit values by size of the supply zone, 2005-2012
T
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Obr. 3.2 Cetnost nedodrzeni limitni hodnoty pro mikrobiologické a biologické
ukazatele, 2012
Fig. 3.2 Exceedance of the limit values for microbiological and biological
indicators, 2012
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Obr. 3.3 Cetnost nedodrzeni nejvy$si mezni hodnoty pro chemické latky, 2012
Fig. 3.3 Exceedance of the maximum limit value for chemicals, 2012
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Obr. 3.4 Rozdéleni obyvatel podle obsahu hoi¢iku a vapniku v dodavané pitné vodé, 2012
Fig. 3.4 Distribution of the population by magnesium and calcium content in tap water, 2012
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Obr. 3.5 Rozdéleni obyvatel podle expozice chemickym latkam z pitné vody, 2012
Fig. 3.5 Distribution of the population by exposure to chemicals from drinking
water, 2012
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Obr. 3.6 Vyvoj kvality koupacich vod podle souhrnného hodnoceni CR, procentualni
zastoupeni kategorii, 2004—-2012

Fig. 3.6 Trend in bathing waters quality by summary national evaluation, percentage
of categories, 2004-2012
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4. ZDRAVOTNI DUSLEDKY
A RUSIVE UCINKY HLUKU

Subsystém III zahrnuje monitorovani hluku 24hodi-
novym méfenim v méficich mistech a sledovéni jeho
vyvoje. Monitorovani hluku probihalo od roku 1994
do roku 2006 kazZdoro¢né, poté bylo kaZdorocni
méfeni nahrazeno méfenim periodickym s inter-
valem 2-3 roky. Méfeni je provadéno v méficim
misté lokality, jeho platnost pro celou rozlohu lo-
kality je ovéfovéana akustickymi studiemi, které
jsou postupné zhotovovany v jednotlivych lokali-
tach. Dalsi soucasti subsystému III je pravidelné
se opakujici dotaznikové Setteni ,,Hluk a zdravi®.
Cilem dotaznikovych Setfeni je doplnit méfené hod-
noty hlu¢nosti o udaje charakterizujici obyvatel-
stvo z hlediska jeho zdravotniho stavu a postojil
k hluku. Dotaznikové Setfeni probéhlo v roce 2007
v téchto méstech: Havlickuv Brod, Hradec Kralové,
Jablonec nad Nisou, Kladno, Olomouc, Ostrava,
Praha 3, Usti nad Labem, Usti nad Orlici a Znojmo.
V kazdém mésté probéhlo Setfeni ve dvou loka-
litich s riznou drovni hluc¢nosti. Bylo osloveno
cca 10 000 osob ve véku 30-75 let, v jednotlivych
meéstech se pocet oslovenych pohyboval v zavis-
losti na mistnich podminkéach od 855 do 1 159.
V pribéhu dotaznikového Setfeni bylo ziskano
celkem 4 987 vyplnénych dotaznika, celkova
respondence byla 51 %. Vybér mést, respondentt
a prubéh dotaznikového Setfeni byl podrobné
popsdn v Odborné zpraveé subsystému III ,,Zdra-
votni disledky a rusivé tc¢inky hluku* za rok 2007
(http://www.szu.cz/uploads/documents/chzp/hluk/
Hluk_08.pdf).

V této kapitole je zkouman vztah mezi obtéZova-
nim hlukem ve dne a vyskytem vysokého krev-
niho tlaku. Podle obecného modelu jsou stresem
vyvolanym hlukem aktivovany sympaticky ner-
vovy a také endokrinni systém s nasledkem hor-
monalni dysbalance spojené se zménami fyziolo-
gickych funkci a metabolismu [1]. UvaZuje se
o dvoucestném systému aktivace organismu. Pfi-
mou cestou se rozumi interakce akustického nervu
s riznymi strukturami centrdlniho nervového sys-
tému; nepfima cesta predstavuje kognitivni per-
cepci hluku, kortikdlni aktivaci a s tim spoje-
nou emocionalni odpovéd. Oba reakéni fetézce
mohou vyvolat fyziologicky stres, do n¢hoz je
zapojen hypothalamus, limbicky systém, auto-

4. COMMUNITY NOISE
AND HEALTH

Subsystem IIl includes the monitoring of noise
through 24-hour measuring at measuring sites
and the follow-up of its trends. Noise monitoring
was being carried out annually from 1994 to 2006,
afterwards, that has been supplanted by periodical
measuring at intervals of 2-3 years. Measuring is
carried out at a measuring site in the locality and
its validity for the whole locality is verified by
acoustic studies that are gradually drawn up in
each locality. Another part of Subsystem III is
a regularly repeated questionnaire survey “Noise
and Health”. The aim of the questionnaire surveys
is to supplement the measured values of noise with
data characterizing the population from the point
of view of its health status and attitudes towards
noise. In 2007 the questionnaire survey took place
in the following cities: Havlickitv Brod, Hradec
Krdlové, Jablonec nad Nisou, Kladno, Olomouc,
Ostrava, Prague 3, Usti nad Labem, Usti nad Orlici
and Znojmo. In each city the survey was carried out
in two localities differing in their levels of noise.
Around 10,000 subjects 30-75 years of age have
been approached; in each city that number vacil-
lated from 855 to 1,159, depending on local condi-
tions. In the course of the questionnaire survey there
have been obtained 4,987 filled-in questionnaires,
the overall response rate being 51 %. The selec-
tion of cities, respondents and the course of the
questionnaire survey have been described in detail
in the Technical Report of Subsystem Il for the
year 2007 (http://www.szu.cz/uploads/documents/
chzp/hluk/Hluk_08.pdf).

In this chapter there is investigated the relationship
of daytime noise annoyance and the occurrence of
high blood pressure. According to a general model,
stress induced by noise activates the sympathetic
nervous system as well as the endocrine system
followed by a disrupted hormonal balance con-
nected with alterations of physiological functions
and metabolism [1]. There is being considered
a two-way system of activation of the organism.
The direct pathway is understood to be the inter-
action of the acoustic nerve with various structures
of the central nervous system; the indirect path-
way being the cognitive perception of noise,
cortical activation and thereby the emotional
response connected with it. Both reaction path-
ways can cause physiological stress in which there
are involved the hypothalamus, limbic system,
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nomni nervovy systém, hypofyza a nadled-
vinky. Nésledkem jsou fyziologické dysfunkce,
které mohou pii chronické expozici vyustit ve
fyziologické zmény a nasledné ve zdravotni do-
pady [2]. Znamend to, Ze nejen samotny hluk,
ale rovnéz obtéZovani je spojeno s kardiovasku-
larnimi nemocemi.

Hladina hluku

Aktivace nervového systému Kortikalni percepce
(fyziologicky stres) (emocionalni stres)

N /“

Autonomni nervovy systém
Endokrinni systém

l

Dysregulace
Dlouhodobé zdravotni dopady

Podle Babisch, 2013

4.1 Obtézovani dopravnim hlukem

Respondenti dotaznikového Setfeni vyjadrovali
miru obtéZovani doma béhem dne uréitym typem
zdroje hluku na Sestibodové Skdle s krajnimi hod-
notami ,,silné* a ,,vliibec ne*. Za ptitomnost silné¢ho
obtézovani hlukem byly povazovéany stupné 5 a 6
této Sestibodové Skaly (kategorie 2), stfedniho
obtéZovani stupné 3 a 4 (kategorie 1) a slabého
stupné 2 a 1 (kategorie 0). Individualni obtéZo-
vani z jednotlivych zdroji dopravy (automobi-
lova osobni, nakladni, motocyklova, autobusova,
tramvajova, Zeleznicni, leteckd) byly pro zkou-
mani vztahu onemocnéni a hluku sumarizovany
nasledujicim zpisobem. Osobni, nakladni a moto-
cyklovd doprava byly vytipovany jako nejvice
obtéZujici zdroje dopravniho hluku podle nejvyssi
primérné miry obtéZovani a rozptylenosti poctu
osob (méfenou entropii) v jednotlivych kategoriich
miry obtéZovani. Ostatni dopravni zdroje (auto-
busova, tramvajova, Zelezni¢ni a letecka doprava)
se vyskytuji pouze v nékterych ze sledovanych
lokalit, proto byla pro kazdého respondenta pouZita
hodnota nejvice obtézujicitho zdroje hluku. Mira
obtéZovani jedince dopravnim hlukem (skére) byla
popsana jako soucet Ctyf hodnot: hodnoty obtézZo-
vani osobnimi automobily, ndkladnimi automobily
a motocykly, a dale hodnoty maxima z ostatnich
dopravnich zdroji. Tento soucet miZe nabyvat

autonomous nervous system, the pituitary gland
and the adrenals. The consequences are physio-
logical dysfunctions that in chronic exposure can
lead to physiological alterations and consequently
to impacts on health [2]. That means that not
only noise itself, but also annoyance is connected
with cardiovascular diseases.

Sound level

Nerval interaction Cortical perception
(physiological stress) (emotional stress)

N /

Autonomic nervous system
Endocrine system

l

Dysregulation
Long-term health effects

From Babisch, 2013

4.1 Annoyance by traffic noise

Respondents to the questionnaire survey expressed
the degree of being annoyed at home during the day
by a certain type of noise source on a six-point scale
with extreme values “intense” and “not at all”.
The presence of intense annoyance by noise is
signalled by degrees 5 and 6 of that six-point scale
(category 2), medium annoyance are degrees 3
and 4 (category 1) and weak being degrees 2 and 1
(category 0). Individual cases of annoyance from
each source of traffic (private car, truck, motorcycle,
bus, tram, railway, air transport) were summarized
for the analysis of the relation of disease and noise
in the following manner. Private car, truck and
motorcycle traffic were found to be the most
annoying sources of traffic noise according to the
greatest degree of annoyance and distribution of
the number of persons (by specific entropy) in each
category of degree of annoyance. The other traffic
sources (bus, tram, railway and air transport)
are present only in certain of the localities under
Sollow-up, therefore, for each respondent there has
been applied the value of the most annoying source
of noise. The degree of annoyance by traffic noise
(score) was defined as the sum of four values: values
of annoyance by private cars, trucks, motorcycles,
as well as the maximum value due to other traffic
sources. That sum can reach values from 0 to 8.
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hodnot od 0 do 8. Za siln€ obtéZované byly v suma-
rizovaném zpracovani povazovany osoby s cel-
kovym skoére 7 ¢i 8. Jde tedy o jedince, ktefi
uvedli alespon tfi rizné zdroje dopravniho hluku,
jimZ jsou silné obtéZovani. Za slabé obtéZované
byly povaZovany osoby se skére 0, 1 nebo 2.
Rozd€leni respondentd do kategorii podle pfifa-
zeného skodre obtéZovani dopravnim hlukem zna-
zoriiuje tab. 4.1.1.

In the summarized compilation the intensely annoyed
were considered to be those with a total score
of 7 or 8. Thus, in question are individuals who
presented at least three different sources of traffic
noise that annoyed them intensely. Weakly annoyed
were considered to be those scoring 0, 1 or 2.
A breakdown of the respondents according to their
scores of annoyance by traffic noise is presented
inTab. 4.1.1.

Tab. 4.1.1 Rozdéleni respondentu do kategorii podle miry obtéZovani dopravnim hlukem
Tab. 4.1.1 Breakdown of respondents into categories according to degree of being annoyed by traffic noise

Kategorie Podil respondentt [%)]
Category Proportion of respondents [%]
Slabé obtézovani / Weak annoyance 52.7
Strfedné obtézovani / Medium annoyance 32.1
Silné obtézovani / Intense annoyance 15.2

Podobné rozdéleni obtéZovanych (hlukem ze
souhrnné silni¢ni, Zelezni¢ni, letecké dopravy)
bylo zjisténo ve studii LARES zahrnujici zhruba
8 tisic respondentli v 8 evropskych meéstech.
Otazka se vztahovala k mife obtéZovani hlukem
doma v poslednich 12 mésicich. Slabé obtéZo-
vanych respondenti bylo 48 %, stiedné 38 %
a silné 14 % [3].

Skore obtéZovani dopravnim hlukem je statisticky
vyznamné asociované s hlu¢nosti lokality. V hluc-
nych lokalitich (nad 70 dB) je siln¢ obtéZovano
dopravnim hlukem (stupeii 7 a 8) 35 % respon-
dentd, ve stfedné€ hluénych lokalitach (55-70 dB)
17 % a v tichych lokalitach (pod 55 dB) pouze 1 %
respondentd.

4.2 Obtézovani sousedskym hlukem

Druhym sledovanym typem zdroje hluku byl
hluk ze sousedstvi. V jeho ramci bylo sumari-
zovéano obtézovani hlukem z jednotlivych zdroji
jak v domé, tak v okoli bydlisté: sousedsky hluk
v domeé a z technického zafizeni v domé€, hluk
z okolnich restauracnich zafizeni a provozovani
hluénych sportli, hluk pfi zdsobovani obchodu
a restauraci, a jiné zdroje hluku, jako je zejména
hluk vydéavany zvitaty, détmi a dal§imi osobami
na ulici. Primérné hodnoty obtéZovani soused-
skym hlukem jsou vyrazné niZ$i nez u hluku
dopravniho a jen u dvou zdroji — sousedského

A similar distribution of those annoyed (by noise
Jfrom overall road, railway and air traffic) has
been found in the LARES study encompassing
roughly 8,000 respondents in eight European cities.
Analysed was the degree of being annoyed by noise
at home over the past 12 months. There were 48 %
of weakly annoyed respondents, 38 % medium and
14 % intensely [3].

The score of annoyance by traffic noise is asso-
ciated to a statistically significant degree with the
noise of the locality. In noisy localities (over 70 dB)
35 % of respondents are intensely annoyed by
traffic noise (degrees 7 and 8), 17 % in medium
noisy localities (55—70 dB) and only I % of respon-
dents in quiet localities (under 55 dB).

4.2 Annoyance by neighbourhood noise

Another type of noise source under follow-up was
noise from the neighbourhood. Within that frame-
work there has been summarized annoyance by
noise from separate sources in the building as well as
the surroundings of the place of residence: noise by
neighbours in the building and from the technical
outfitting of the building, noise from neighbouring
restaurants and noisy sports events, noise from the
supplying of shops and restaurants, and other sources
of noise such as animals, children and other people
in the street. The mean values of annoyance by
neighbourhood noise are markedly lower than those
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hluku a hluku z okolnich restauraci — jsou od-
povédi dosti rozvrstveny mezi respondenty. Pro
analyzu byly tedy vybrany pravé tyto dva zdroje
hluku, tfetim tdajem je maximum z hodnot zby-
lych zdroji hluku. Mira obtéZovani jedince (skore)
sousedskym hlukem je tak popsdna jako soucet
tfi hodnot: hodnoty obtéZovani sousedskym hlu-
kem, hodnoty obtéZovani hlukem z okolnich re-
stauraci a hodnoty maxima z ostatnich uvede-
nych zdroji. Tento soucet miize nabyvat hodnot
od 0 do 6. Za silné obtéZované byly povazZovany
osoby s celkovym skore 3 a vice. Za slabé obté-
Zované byly povaZzovany osoby se skoére 0. Roz-
déleni respondentti do kategorii podle pfiraze-
ného skore obtéZovani sousedskym hlukem zna-
zornuje tab. 4.2.1.

of traffic noise and only in two sources — noise
from neighbours and from neighbouring restau-
rants — the responses are quite stratified among the
respondents. Therefore, for the analysis there have
been selected namely those two sources of noise,
the third item being the maximum from values
of the remaining sources of noise. The degree of
an individual being annoyed (score) by noise from
a neighbourhood is thus described as the sum of
three values: the value of annoyance by a neighbour,
the value of annoyance by noise from neighbouring
restaurants and the value of the maximum from the
other sources named. That sum can reach values
from 0 to 6. Intensely annoyed subjects were con-
sidered to be those with a total score of 3 and more,
weakly annoyed with a score of 0. A breakdown

Tab. 4.2.1 Rozdéleni respondentu do kategorii podle miry obtéZovani sousedskym hlukem
Tab. 4.2.1 Breakdown of the respondents into categories according to degree of being annoyed

by neighbourhood noise

Kategorie Podil respondentli [%]
Category Proportion of respondents [%]
Slabé obtézovani / Weak annoyance 51.6
Strfedné obtézovani / Medium annoyance 32.8
Silné obtéZovani / Intense annoyance 15.6

Podobné rozdé€leni obtéZovanych (hlukem ze sou-
sedstvi) bylo zjiSténo ve studii LARES. Slabé obté-
Zovanych respondentd bylo 52 %, stiedné 35 %
asiln€ 12 % [3].

Skére obtézovéani sousedskym hlukem nesouvisi
s hluénosti lokality. Celkova hlu¢nost lokality
je posuzovéana na zdkladé meéfeni na fasade,
které zachycuje hluk pronikajici zvendi. Je za-
meéfeno prednostné na dopravni hluk a nezjistuje
hluk vydavany osobami nebo zvitaty, ktery ma
nahodny charakter.

Mira obtéZovani hlukem z dopravy a mira obté-
Zovani sousedskym hlukem spolu souvisi. Z téch
respondentd, ktefi byli dopravnim hlukem obté-
Zovani slabé, jich jen 9 % bylo silné obtéZovano
sousedskym hlukem (a 61 % slabg), zatimco z téch,
ktefi byli dopravnim hlukem obtéZovani silné,
jich 26 % bylo obtéZovano silné sousedskym hlu-
kem (a jen 37 % slab¢).

of the respondents into categories according to their
ascribed scores of being annoyed by neighbouring
noise is presented in Tab. 4.2.1.

A similar distribution of those annoyed (by neighbour-
hood noise) was found in the LARES study. Therein
52 % of respondents were weakly annoyed, 35 %
medium and 12 % intensely [3].

The score of annoyance by neighbourhood noise
is not connected with the noisiness of the locality.
The overall noisiness of the locality is assessed on
the basis of measuring at the facade, which picks up
noise impacting from the outside. Its priority is aimed
at traffic noise and does not record noise caused
by people or animals which is of a chance nature.

The degree of traffic noise annoyance and the
degree of annoyance by neighbour-related noise
are connected. Of the respondents who were
weakly annoyed by traffic noise, only 9 % were
intensely annoyed by neighbour noise (and 61 %
weakly), while of those who were intensely annoyed
by traffic noise, 26 % were intensely annoyed by
neighbour noise (and only 37 % weakly).
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4.3 Vztah mezi obtézovanim hlukem
a hypertenzi

Udaje o vyskytu hypertenze byly zji§tény otizkou
na lékafem diagnostikované onemocnéni v po-
slednich péti letech, onemocnéni uvedlo 1 416
(30 %) respondentii. Ke statistickému zpracovani
vztahu mezi obtéZovanim hlukem a hypertenze
byla pouZita metoda mnohondsobné logistické
regrese a vztahy byly popsdny pomoci poméru
Sanci, odds ratio (OR), vyskytu onemocnéni pfi
sttednim a silném stupni obtéZovani hlukem doma
ve srovnani s Zadnym ¢i slabym stupném obté-
Zovani. OR vyjadfuje pomér Sanci vyskytu sledo-
vaného jevu (zde hypertenze) ve skupiné expo-
nované urc¢itému rizikovému faktoru (obtéZovani
hlukem) ve srovnani se skupinou neexponovanou
(OR je rovno jedné pokud jsou sledované veli-
¢iny nezavislé, OR > 1,0 pokud maji osoby expo-
nované hodnocenému rizikovému faktoru vyssi
Sanci na pritomnost sledovaného jevu, OR < 1,0
pokud je Sance u exponovanych osob mensi).
Testy byly provadény na 5% hladiné statistické
vyznamnosti. Na vyskytu hypertenze se samo-
ziejmé podili fada dalSich faktorti, proto byly
vztahy kontrolovany na ostatni vybrané plisobici
faktory: pohlavi, vék, vzdélani, Body Mass Index
(BMI), kutéctvi, price na hluéném pracovisti a
pozitivni rodinnd anamnéza kardiovaskuldrnich
onemocnéni (do 60. roku véku rodict). Z téchto
faktord byla statisticky vyznamna asociace zjis-
téna s vékem respondentti, BMI a pozitivni ro-
dinnou anamnézou. Sance na vyskyt hypertense
se zvySovala o 7 % na 1 rok véku a o 16 % na jed-
notku BMI. Vyskyt srde¢né-cévniho onemocnéni
u nékterého z rodici byl spojen s vys$§im rizikem
hypertense 0 65 %.

Vys§i vyskyt uvedené lékafem diagnostikované
hypertenze byl asociovan s vyss$i drovni obtéZo-
vani hlukem z dopravy. Pfi porovnani skupiny
sttedné obtéZovanych a slabé obtéZovanych byla
ve skupiné stfedné obtéZovanych asi o 25 % vyssi
Sance na vyskyt hypertenze. Pfi porovnani silné
obtéZovanych a slabé obtéZovanych byla ve sku-
piné silné obtéZovanych Sance na vyskyt hyper-
tenze vySsi asi o 57 %. Vysledky logistického
regresniho modelu pro statisticky vyznamny vztah

4.3 Relationship of noise annoyance
and high blood pressure

Data on the incidence of high blood pressure have
been obtained through a question on hypertension
diagnosed by one’s physician in the past five years;
1,416 respondents (30 %) reported hypertension.
For the statistical treatment of the relationship
of noise annoyance and high blood pressure there
has been applied the method of multiple logistical
regression and the relations were defined with the
aid of the odds ratio (OR) of the illness incidence
under a medium or under an intense degree of being
annoyed by noise at home in comparison with none
or a weak degree of annoyance. The OR expresses
the ratio of odds of the incidence of a phenomenon
under follow-up (in this case that being hyperten-
sion) in a group of exposed to a certain risk factor
(noise annoyance) in comparison with an unex-
posed group (OR is equal to one as far as the values
under follow-up are independent; OR > 1.0 as far
as those exposed to the risk factor under follow-up
have a greater chance of presence of the pheno-
menon under follow-up; OR < 1.0 as far as the chance
in those exposed is lesser). The tests were carried
out at the 5% level of statistical significance.
Of course, a number of other factors participate
in the occurrence of hypertension. Therefore, the
relationships were also tested for control factors:
gender, age, education status, body mass index
(BMI), the smoking habit, occupation in a noisy
workplace and a positive family history of cardio-
vascular disease (onset before the 60" year of age
in the parents). Of those factors there was a statistic-
ally significant association with the age of the respon-
dents, BMI and positive family history. The odds of
hypertension increased by 7 % per one year of age,
and by 16 % per BMI unit. The occurrence of cardio-
vascular disease in any of the parents was asso-
ciated with a 65 % greater risk of hypertension.

A greater incidence of hypertension diagnosed by
a physician was associated with a greater degree of
being annoyed by traffic noise. On comparison
of the group of medium annoyed and the weakly
annoyed, there was about 25 % greater chance of
hypertension occurrence in the group of medium
annoyed. On comparison of the intensely annoyed
and the weakly annoyed, the chance of hyperten-
sion occurrence was greater by 57 % in the group
of intensely annoyed. The results of the logistical
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mezi vyskytem hypertenze a stupném obtéZovani
hlukem z dopravy, vékem, BMI a pozitivni ro-
dinnou anamnézou jsou uvedeny v tab. 4.3.1.

regression model for the statistically significant
association between hypertension and the degree of
annoyance by traffic noise, age, BMI and positive
family history are presented in Tab. 4.3.1.

Tab. 4.3.1 Vztah mezi vyskytem hypertenze a obtéZovanim dopravnim hlukem a dalSimi vysvétlujicimi

(kontrolnimi) proménnymi

Tab. 4.3.1 Association between hypertension occurence and traffic noise annoyance & control variables

OR 95% interval spolehlivosti
95% Cl
Obtézovani hlukem z dopravy (skére 7—-8 (siln€) vs. 0-2 (slabg)) 1.57 (1.27; 1.93)
Traffic noise annoyance (score 7-8 (strongly) vs. 0-2 (lightly))
Vék (na 1 rok) / Age (per year) 1.07 (1.06; 1.08)
BMI (na jednotku BMI = kg/m?) / BMI (per kg/m?) 1.16 (1.13; 1.18)
Pozitivni rodinna anamnéza / Positive family history 1.65 (1.41; 1.94)

Pro vyskyt hypertenze byl také nalezen vztah
s trovni obtéZovani sousedskym hlukem (tab. 4.3.2).
Pfi porovnani skupiny stfedné a slabé obtéZova-
nych byla ve skupiné stfedné obtéZovanych asi
0 14 % vyssi Sance na vyskyt hypertenze. Pfi
porovnani silné obtéZovanych a slabé obtéZova-
nych byla ve skupiné silné obtéZovanych Sance
vyskytu hypertenze vyssi asi o 31 %. Rozdily
tedy nejsou tak velké jako v ptipadé hluku z do-
pravy. Potvrzuje se, Ze asociace mezi vyskytem
hypertenze a obtéZovanim dopravnim hlukem je
daleko siln€jsi nez v pripadé sousedského hluku.

There has also been found an association of the
hypertension occurrence with the degree of neigh-
bourhood noise. On comparison of the group of
medium annoyed and the group of weakly annoyed
there has been found a 14 % greater chance of
hypertension occurence in the group of medium
annoyed. On comparison of the intensely annoyed
with those annoyed weakly there has been found
a 31 % greater chance of hypertension occurence in
the group of intensely annoyed. The differences are
not as big as in the case of traffic noise. It has been
confirmed that the association between hypertension

Tab. 4.3.2 Vztah mezi vyskytem hypertenze a obtéZovanim sousedskym hlukem a dalsimi vysvétlujicimi

(kontrolnimi) proménnymi

Tab. 4.3.2 Association between hypertension occurence and neighbourhood noise annoyance & control

variables
OR 95% interval spolehlivosti
Confidence interval 95%
Obtézovani sousedskym hlukem (skére 3—6 (silné) vs. 0 (slabég)) 1.31 (1.03; 1.67)
Neighbourhood noise annoyance (score 3-6 (strongly) vs. 0 (lightly))
Vék (na 1 rok) / Age (per year) 1.07 (1.06; 1.08)
BMI (na jednotku BMI = kg/m?) / BMI (per kg/m?) 1.14 (1.12;1.17)
Pozitivni rodinna anamnéza / Positive family history 1.69 (1.41;2.02)

Vysledky jsou v souladu s podobnymi studiemi
zkoumajicimi vztah mezi obtéZovanim hlukem
a vyskytem hypertenze. Naptiklad jiZ zminéna
studie [3] také potvrdila vyznamnou asociaci
obtéZovani jak dopravnim, tak sousedskym hlu-
kem s vyskytem lékafem diagnostikované hyper-
tenze. Autofi metaanalyzy studii zkoumajicich
vztahy mezi obtéZovanim dopravnim hlukem a
kardiovaskularnimi onemocnénimi [4] rovnéz na-
lezli vyznamny vztah mezi obtéZovanim a vysky-

occurence and annoyance by traffic noise is far
greater than in the case of neighbour-linked noise.

The results are in accordance with similar studies
investigating the relation between noise annoyance
and the occurrence of high blood pressure. For
instance, the already named study [3] has also con-
firmed a significant association of annoyance by
traffic noise as well as by neighbourhood noise
with the occurrence of hypertension diagnosed by
one’s physician. The authors of a meta-analysis
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tem hypertenze, a pozitivni, byt nevyznamny vztah
s vyskytem ischemické choroby srdecni.

Provedena analyza ma zajisté fadu nejistot. Ackoliv
analyzované vztahy byly kontrolovany na nékolik
vyznamnych potencidlnich spolupiisobicich fak-
tord, seznam moznych rizikovych faktord vyso-
kého krevniho tlaku nebyl samoziejmé kompletni.
Adjustace na aktualni hladinu hluku u respon-
dentll nebyla téZ provedena. Studiemi v zahra-
ni¢i [5] bylo prokdzéano, Ze piitomnost chronic-
kého onemocnéni (kromé jiného také vysokého
krevniho tlaku) u respondentd je vyznamnym
modifikujicim faktorem vztahu mezi hlukem a
obtéZovanim i mezi obtéZovanim a zdravotnimi
dopady. Uvazuje se o dvou riznych mechanismech
pusobeni: bud nemoc muiZe vyvolavat psychické
napéti, které ovliviluje subjektivni vniméni hluku,
anebo nemoc miZe byt dalsim piidavnym streso-
rem zvySujicim fyziologickou citlivost na hluk.
Osoby s chronickym onemocnénim byvaji Castéji
silné obtéZovany, a to i pifi niz§ich hladinich
hluku, nez osoby bez onemocnéni. Nelze tedy
vyloucit mozZnost opacného sméru asociace mezi
obtéZovanim hlukem a hypertenzi, tj. obtéZovani
vyvolané hypertenzi [4]. Dotaznikové Setfeni mélo
charakter prufezové studie, kterd obecné neni pro
hledani pficin nemoci optimalni vzhledem k pa-
ralelnimu sbéru dat neumoZiiujicimu posoudit
chronologii expozice a onemocnéni.

of studies investigating relationships between traffic
noise annoyance and cardiovascular diseases [4]
have also found a significant relationship between
annoyance and the occurrence of hypertension,
and a positive although not significant relationship
with the occurrence of ischemic heart disease.

The analysis performed contains a number of
uncertainties. Although the relationships analysed
were controlled for several significant potentially
contributing factors, the list of potential risk
factors for high blood pressure, of course, was not
complete. Likewise, an adjustment for the actual
noise level in the respondents was not carried out.
Through studies abroad [5] it has been proven
that the presence of a chronic illness (among
others also of high blood pressure) in the respon-
dents is a significant modifying factor of the
relationship between noise and annoyance and
between annoyance and impacts on health. Under
consideration are two different mechanisms of
action: either the illness may cause psychic tension
which influences the subjective perception of
noise, or the illness may be another additional
stressor increasing the physiological sensitivity to
noise. Subjects with a chronic illness are usually
intensely annoyed more often even at lower
levels of noise than subjects without any illness.
Therefore, there cannot be excluded the possibility
of a reverse direction of association between
noise annoyance and hypertension, i.e. annoyance
being caused by hypertension [4]. The question-
naire survey being cross-sectional in nature was
not optimal for any search of causes of diseases
in view of the parallel collection of data which
does not allow for any assessment of the chrono-
logy of exposure and the disease.
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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 CHEMICALS
DIETARNI EXPOZICE FROM FOOD CHAINS

Subsystém se v monitorovacim obdobi roku 2012
skladal z péti projektovych casti. Vedle ¢asti zahr-
nujicich laboratorni analyzy probihala i ¢ast za-
méfend na vzorkovani potravin v souladu s meto-
dickymi pozadavky hodnoceni dietirni expozice.

Prvni ¢ast — systém vzorkovéni potravin — je pri-
bézné modifikovan tak, aby bylo dosazeno praktické
flexibility, pfi zachovéni vysoké efektivity prace.

Druha projektova cast se jiz naposledy zabyvala
monitorovanim vyskytu vybranych patogennich
bakterii v potravinach. Kmeny bakterii izolované
z bezprostiedné nakoupenych potravin byly studo-
vany predevsim kvalitativné, nad rdmec béZnych
kontrolnich mikrobiologickych vySetieni.

Treti ¢ast projektu byla vénovana monitoringu vy-
skytu potravin na bazi geneticky modifikovanych
(GM) organismi na trhu v CR. Svym zptisobem jde
nejen o ,,zdravotni kontrolu®, ale také o kontrolu
kvality, ve smyslu klamani spotiebitele. Tato ¢ast
reaguje na nejnovéjsi pozadavky EK, nevladnich
organizaci, ale pfedevSim Siroké spotiebitelské
vefejnosti, které neni lhostejny vztah mezi potra-
vinami, vyZivou a zdravim. Zejména mladsi gene-
race je na tyto informace velmi citliva.

Ctvrta projektova ¢ast subsystému je ¢4sti histo-
ricky nejstarsi, legislativné pevné zakotvenou, a tak
také logicky laboratorné nejrozsahlejsi. Zabyva se
monitorovanim dietarni expozice populace vy-
branym Skodlivym chemickym latkdm. VyuZiva
metodologické usporadani tzv. total diet study.
Na rozdil od béZzné kontroly potravin, zahrnuje
cely model chovéani spotrebitele a pracuje s celou
paletou obvykle konzumovanych potravin, coZz
je jediny zptsob, jak provadét presnéjsi charak-
terizaci zdravotnich rizik. V roce 2012 probihal
prvni rok z dvouleté periody vzorkovani. Vysledky
budou kompletovany a publikovany v roce 2014.

Pata projektova Cast byla zamérena na hodnoceni
diska vyZivy populace. Zahrnuje charakterizaci
zdravotnich rizik spojenych s nedostateCnym pfi-
vodem vybranych nutrienti.

In 2012 monitoring season, the subsystem was
composed of five project parts. Besides parts
involving laboratory analyses there was conducted
also a part focused on the food sampling in
accordance with the methodological requirements
of the dietary exposure assessment.

The first part — food sampling system — was
continuously modified in order to achieve better
effectiveness and flexibility.

The second part of the project focused on
monitoring of selected food-borne pathogenic
bacteria. Isolated bacterial strains were subjected
to qualitative analysis exceeding routine micro-
biological analyses.

The third part monitored the incidence of gene-
tically modified (GM) food on the Czech market.
This health and quality control was conducted
primarily to satisfy the latest requirements of the
European Commission as well as non-govern-
mental organizations and public demand for
healthy food. Especially younger generations are
preoccupied with healthy lifestyle i.e. relationship
between nutrition, diet and health.

The fourth part of the subsystem covered by
legislation is the oldest and includes the largest
laboratory analyses. It deals with monitoring of
dietary exposure of the population to selected
harmful chemical substances. It employs the
Total Diet Study (TDS) methodology which,
unlike regular food controls, includes model of
consumer behaviour and full spectrum of food
to perform health risks assessment. A two year
sampling period started in 2012. The results will be
completed and published in 2014.

The fifth part of the project focused on nutrient
intake. It analysed health risk associated with
insufficient nutrient intake and provided new
information on nutrition for the population.
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5.1 Systém vzorkovani potravin
reprezentujicich obvyklou dietu
populace v CR

Odbéry vzorkl potravin byly realizovany ve 24
kvotné vybranych sidlech republiky (tab. 5.1.1),
s ohledem na pocet obyvatel (tab. 5.1.2), rozd¢le-
nych do 4 tzemnich regionii (kvadrant). V kazdém
vybraném sidle je odbér vzorkd provadén podle
velikosti sidla ve tfech nebo jedné prodejné tak,
aby bylo dodrZzeno pomérné zastoupeni velikosti
prodejen podle skutecnych preferenci spotiebiteld.
Pocet vzorkovacich mist vychazi z kapacitnich/fi-
nanc¢nich moznosti tak, aby navazoval na predchozi
systém vzorkovani a byl reprezentativni z hlediska
uzemi republiky. B€hem dvouletého monitorova-
ciho cyklu (2012-2013) budou vzorky odebirany
v 96 rliznych prodejnach, na 48 riznych mistech
republiky, v 8 rznych casovych obdobich tak,
aby byl zahrnut ocekavany vliv velikosti sidel-
nich mist, typu prodejen i moZnych sezonnich
zmén v z4sobovani potravinami (ndkupy povétsiné
v hlavni sezongé).

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

Collection of food samples was carried out in
24 selected locations in the Czech Republic
(Tab. 5.1.1) based on the number of inhabitants
(Tab. 5.1.2), divided into 4 regions (quadrants).
According to municipality size, samples were
collected in each location in one or three shops
to reflect the size of outlets in line with con-
sumer preferences. The number of sampling sites
depends on financial and capacity options to
continue the previous sampling system and to be
representative nationwide. In two-year monitoring
cycle (2012-2013), samples are collected from
96 different outlets, at 48 different locations,
over 8 periods of time in order to reflect muni-
cipality size, outlet type and expected seasonal
changes in food supply (shopping in the main
shopping season).

Tab. 5.1.1 Mista odbéru vzorka potravin v trzni siti, 2012
Tab. 5.1.1 Sampling localities in the market network, 2012

Termin |/ Term |
17.1.-28.2. 2012

Termin Il / Term Il
20. 3.-9. 5. 2012

Termin Il / Term 1ll
29.5.-18.9. 2012

Termin IV / Term IV
9. 10.—20. 11. 2012

Pfibram (3x)

Litomé&fice (3x)

Ostrava (3x)

Bystfice n. Perstejnem (1x)
OleSnice na Moraveé (1x)
Nedvédice (1x)

Klatovy (3x)

Kralupy n. Vitavou (3x)
Rymarov (1x)
Bfidlicna (1x)

Sobotin (1x)

Brno (3x)

Ceské Budéjovice (3x)
Prelou¢ (1x)
Chvaletice (1x)
Kladruby n. Labem (1x)
Opava (3x)

Breclav (3x)

Veseli n. Luznici (1x)
KardaSova Regice (1x)
Destna (1x)

Praha (3x)

Hranice na Moraveé (3x)
Kroméfiz (3x)

Tab. 5.1.2 Vybér nakupnich mist a pocet nakupu 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

* Téchto 8 nakupnich mist podle poc¢tu obyvatel je ve skutecnosti reprezentovano 24 obcemi, protoZze v kazdé z nich se

predpoklada pouze 1 dostupna prodejna potravin (u vétSich sidel se predpokladaji 3 prodejny) pro pofizeni vzorkd.

* These 8 outlets cover 24 municipalities (according to number of inhabitants) because in each of them is expected only

1 shop available (in bigger municipalities 3 shops) to obtain samples.
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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 zaméten, jako v minulych letech,
na ty skupiny potravin, které se u néas nebo v za-
hrani¢i nejvice podilely na vzniku alimentarnich
onemocnéni.

Potraviny byly vySetfovdny na pfitomnost Ctyf
etiologickych agens — pivodcii vyznamnych ali-
mentarnich onemocnéni: Salmonella spp., Campy-
lobacter spp., Listeria monocytogenes a S. aureus.
Kromé salmonel a L. monocytogenes, jsou ostatni
agens sledovana v rdmci 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 stano-
veni poctu vySetfovanych patogent byl proveden
referencnimi kultivaénimi metodami (EN ISO).
Suspektni kolonie sledovanych agens byly kon-
firmovany a detailné charakterizovany fenotypo-
vymi a genotypovymi metodami.

Na piitomnost baktérii rodu Salmonella bylo celkem
vySetfeno 322 vzorkll potravin zahrnujicich maso
veprové a driibezi, vyrobky masné, rybi, lahtud-
karské, cukrarské a dva druhy kofeni (obr. 5.1).
Pozitivni nalez byl zjiStén v 11 ptipadech (3,4 %).
Vyznamny byl nalez S. Typhimurium ve vzorku
uzené makrely v poctu < 10 KTJ/g. Dalsi pozi-
tivni nalezy byly detekovany u vzorki masa dri-
beziho (7/14,6 %) a veprového (3/4,2 %). Na pii-
tomnost baktérii rodu Campylobacter bylo celkem
vySetieno 120 vzorkd veprového masa, vepro-
vych jater, dribeZiho masa a drobii. U 16 vzorkt
(13,3 %) byl potvrzen pozitivni nalez. Jednalo se
o 10 vzorkd dribeziho masa (20,8 %), 2 vzorky
dribezich jater (4,2 %), tiikrat byl pozitivni nalez
detekovan u veprfovych jater (4,2 %) a jedenkrat
u veprového masa (1,4 %). Na ptitomnost Listeria
monocytogenes bylo vySetieno 322 vzorkid po-
travin. Pozitivni nélez byl zjistén v 25 pfipadech
(7,8 %). Nejcastéji byla L. monocytogenes deteko-
vana v mase driibezim (9/18,8 %), mase veprovém
(9/12,5 %), v masnych vyrobcich (5/5,2 %) a jeden-
krat ve vzorcich uzena makrela (4,5 %) a obloZena
bageta (3,3 %). Pritomnost baktérii Staphylococcus
aureus byla sledovana u 322 vzorkil potravin.
V 56 vzorcich (17,4 %) byla potvrzena pritomnost
baktérii S. aureus. Nejvyssi pocty koaguldzopozi-

5.2 Bacteriological analysis of food

The bacteriological analysis of food involved
monitoring of the occurrence of selected pathogens
in food available on the market. Selection of
commodities was based on the food basket. As in
previous years, the study focused on food groups
involved 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 Salmonellae and L. monocytogenes, the other
agents are monitored only exceptionally during
routine food safety inspections. Information
regarding their incidence in respective com-
modities and detailed phenotype and genotype
characteristics are not available. Detection and
determination of pathogen counts were carried
out using reference cultivation methods (EN ISO).
Suspected colonies of monitored agents were
confirmed and characterised in detail by pheno-
type and genotype methods.

For detection of Salmonellae, a total of 322
food samples was examined. Samples comprised
of chicken and pork, meat and fish products,
delicatessen and confectionery products, and
two different kinds of spices. Eleven out of 322
samples were positive for a pathogen (3.4 %).
S. Typhimurium was isolated from a smoked
mackerel sample (< 10 CFU/g). There were
positive chicken meat samples (7/14.6 %) and
pork samples (3/4.2 %). For detection of Cam-
pylobacter spp., a total of 120 samples was
examined. Samples comprised of pork, pork liver,
chicken meat, and giblets. Sixteen samples (13.3 %)
were positive for a pathogen: 10 samples of
chicken meat (20.8 %), 2 samples of chicken
giblets (4.2 %), 3 samples of pork liver (4.2 %)
and 1 sample of pork meat (1.4 %). For detection
of Listeria monocytogenes, a total of 322 food
samples was examined, yielding 25 (7.8 %) isolates.
L. monocytogenes was isolated from chicken meat
(9/18.8 %), pork meat (9/12.5 %), meat products
(5/5.2 %), and in one sample of smoked mackerel
(4.5 %) and stuffed sandwich (3.3 %). For detec-
tion of Staphylococcus aureus, a total of 322
food samples was examined. 56 samples (17.4 %)
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tivnich stafylokoktl byly detekovany u dvou vzorka
cukrafskych vyrobkd, kde byl stanoven pocet
koagulazopozitivnich stafylokoki 5.10 KTJ/g,
a1,5.10% KTJ/g.

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

Jedenictym rokem pokracovalo sledovani vybra-
nych potravin v obchodni siti z pohledu obsahu ge-
neticky modifikovanych organizmi (dile GMO).
Podobné jako v predchozich letech byly vzorky
odebrany ve 48 prodejnich, na 24 rtznych na-
kupnich mistech v CR, ve &tyfech odbérovych
terminech. Jednalo se o vzorky 4 druhil potravin —
s6jové boby, sojové vyrobky, kukufi¢nd mouka
aryze. Celkem bylo za rok odebrano a analyzovano
192 vzorkll. 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 2012 vyhod-
noceno jako GMO pozitivni 10 vzorkd kukufi¢né
mouky a 13 vzorkt ryze. V 10 pozitivnich vzor-
cich kukufi¢né mouky byly vySetifeny specifické
sekvence: MONS&10, Bt176, Btl1, T25, NK603,
Bt10, GA21, StarLink, MON88017, MON89034,
ale jejich pozitivita nebyla ani u jednoho vzorku
prokdzéana. Ve 13 pozitivnich vzorcich ryzZze byla
vysetfena detekce specifické sekvence Bt63, ale ne-
byla ani u jednoho vzorku prokédzana jeji pozitivita.

Ziskané vysledky (viz tab. 5.3.1) dokazuji, Ze
v trzni siti v CR se b&Zné vyskytuji potraviny vy-
robené ¢i obsahujici pfimési geneticky modifiko-
vané kukufice a ryze. Prinik nepovolenych GM
odriid ryZe, zejména z Ciny, na trh v EU bude od
roku 2013 vice pod kontrolou, diky provadécimu
rozhodnuti 2011/884/EU ,,0 mimotadnych opatfe-
nich tykajicich se nepovolené geneticky modifi-

were positive for S. aureus. Two confectionery
product samples contained the highest counts of
coagulase-positive staphylococci 5.10° CF U/g
and 1.5.10° CFU/g.

5.3 Food derived from genetically
modified organisms on the CR market

Monitoring of selected foods on the market
to identify products derived from genetically
modified organisms (hereinafter GMO) has
continued for 11-th consecutive year. As in
previous years, samples of four kinds of food
(soya beans, soya products, maize flour, and
rice) were collected from 48 different outlets,
at 24 different shopping sites, on four occasions.
A total of 192 samples was collected and analysed.
Screening and identification method of poly-
merase chain reaction (hereinafter PCR) were
used for detection of GMO and products derived
from GMO.

In 2012, qualitative PCR revealed 10 samples
of maize flour and 13 samples of rice as GMO
positive. In 10 positive samples of maize flour
specific sequences MONS810, Bti76, Btll, T25,
NK603, Btl10, GA21, StarLink, MON88017,
MONS89034 were detected, however, none of the
samples was confirmed to be positive. In 13 posi-
tive samples of rice specific sequence Bt63 was
detected, however, none of the samples was con-
firmed to be positive.

Results (see Tab. 5.3.1) show that GM food or
food containing GM corn or rice are commonly
found on the market in CR. In order to protect the
EU market from unauthorised GM rice, especially
from China, EC imposes emergency measures L.e.
“Commission Implementing Decision 2011/884/EU
on emergency measures regarding unauthorised

Tab. 5.3.1 Vysledky vySetieni vzorki potravin na obsah GMO, 2012
Tab. 5.3.1 Results of food samples testing for GMO content, 2012

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

Material Sample size Positive findings (%) Negative findings (%)
Sojové boby / Soya beans 48 0 (0.0) 48 (100.0)
Sdéjoveé vyrobky / Soya products 48 0 (0.0) 48 (100.0)
Ryze / Rice 48 13 (27.1) 35 (72.9)
Kukufi€éna mouka / Maize flour 48 10 (20.8) 38 (79.2)
Celkem / Total 192 23 (12.0) 169 (88.0)
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kované ryze v produktech z ryZe pochézejicich
z Ciny*“. Vysledky studie za celou dobu sledovéni
jsou zobrazeny na obr. 5.2.

5.4 Dietarni expozice

Cilem dlouhodobého monitorovaciho programu,
ktery bézi v dvouletych periodach, je bodovy
odhad primérné expozice populace, ptfipadné
specifickych popula¢nich skupin v CR, vybranym
chemickym latkam predevs§im ze skupiny konta-
minantti. Vysledky jsou rdmcové srovnavany za
delsi obdobi, jako trend vyvoje chronické expo-
zi¢ni davky. V piipad¢ potieby hlubsiho hodno-
ceni je pouzito i modelovani chronické expozicni
davky s pravdépodobnostnim odhadem nejistot
(konfidencni interval pro expozi¢ni davky), které
obvykle vychdzi z dat za delSi Casovy interval
(6 let). Obsah kontaminujicich chemickych latek
v potravinich muZe predstavovat zdravotni riziko
nenadorovych nebo nadorovych onemocnéni.

Vzorky potravin jsou soustfedény na jedno misto
v republice, kde jsou standardné kulindrné upra-
veny a pak ihned analyzovany na obsah vybra-
nych chemickych latek. Od roku 2004 je moni-
toring dietarni expozice realizovan ve dvouletych
intervalech. Systém vzorkovani potravin je dosta-
teCné reprezentativni pro obvyklou dietu popu-
lace v CR (vybér druhii potravin reprezentuje
pres 95 % hmotnosti diety). Po¢tem odebranych
vzorkll je pfiméfené reprezentativni pro celou
republiku, nikoli v§ak pro srovnani regiondlnich
rozdild; tento zpiisob vzorkovani je predurcen
dostupnymi finan¢nimi prostfedky. Monitorovaci
obdobi roku 2012 bylo prvnim rokem dvouletého
cyklu (2012-2013). Vysledky budou publikovany
v roce 2014.

5.5 Hodnoceni pfivodu nutrientt

Na zékladé udaji ziskanych v obdobi 2010/2011
bylo provedeno hodnoceni pfivodu vybranych
nutrientd a mikronutrientti (vapnik, hoi¢ik, fosfor,
Zelezo, zinek, sodik, draslik, selen, jod, méd,
chrém, mangan, molybden a nikl) s cilem posou-
dit neadekvatni privod pro rdzné skupiny popu-
lace CR. K hodnoceni byla vyuZita data o spotieb&
potravin z narodni Studie individudlni spotfeby

potravin (SISP04) a aktualni hodnoty obsahu mi-

genetically modified rice in rice products originating
Jrom China”. The results of the whole study are
shown in Fig. 5.2.

5.4 Dietary exposure

The aim of this long-term monitoring programme
conducted in two-year periods is a point estima-
tion of mean exposure of population or exposure
of specific population groups in CR to selected
chemicals (contaminants). Comparison of data
collected over a longer period shows chronic
exposure trend. Modelling the chronic exposure
doses and probability assessment (confidence
interval for exposure dose assessment) are carried
out in 6 year intervals to more deeply analyse
obtained data. Chemical contaminants in food
pose a risk of oncological or other diseases.

Collected food samples are gathered at a single
facility in CR and subjected to standard culinary
treatment and subsequently analysed for selected
chemical substances. Since 2004, the monitoring of
dietary exposure has been performed in two-year
intervals. The sampling system is sufficiently
representative for the actual diet of the CR popula-
tion (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. A two
year sampling period started in 2012. The results
will be completed and published in 2014.

5.5 Evaluation of nutrient intake

Evaluation of selected nutrient and micronutrient
intake (calcium, magnesium, phosphorus, iron,
zinc, sodium, potassium, selenium, iodine, copper,
chromium, manganese, molybdenum, and nickel)
based on data collected from 2010 to 2011 was
conducted to assess insufficient intake in different
population groups in CR. Data were acquired
from the Individual Food Consumption Survey
(IFCS04) and IV Monitoring Project (mineral
levels in food products). The distribution of usual
intake of minerals in particular population groups
was based on daily intake of all selected indivi-
duals in the IFCS04 group (aged 4-90). The
values were then compared with the recommended
Dietary Reference Values (DRV) especially with
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neralnich latek v potravinich stanovenych v ramci
projektu IV monitoringu. Na zdkladé zjisténého
individualniho denniho piivodu pro vSechny osoby
ve vybérovém souboru SISP 04 (4-90 rokl) byla
stanovena distribuce obvyklého piivodu (,,usual
intake*) minerdlnich latek v jednotlivych popu-
lacnich skupinach. Vysledné hodnoty pak byly po-
rovnany s doporucenymi dietdrnimi referencnimi
hodnotami (DRV). VyuZita byla zejména ame-
rickd doporuc¢eni EAR/UL (Estimated Average
Requirement/Tolerable Upper Intake Level;
USA, 2006), evropska doporuceni AR (Average
Requirement; EU, 1993) a LTI (Lowest Thres-
hold Intake; EU, 1993), kterd svym formatem
vyhovuji hodnoceni adekvatnosti vyZivy u popu-
la¢nich skupin.

V piipadé vapniku byl nizky piivod ve srovnani
s DRV zaznamenan ve vSech hodnocenych popu-
la¢nich skupinach, nejnizs$i hodnoty byly u star-
Sich osob (vék 60+). Pii srovnani s doporucenim
EAR se ptivod jevil jako nedostatecny u vice
nez 95 % osob z této populacni skupiny (obr. 5.3).
Pfi porovnani s evropskym doporuc¢enim AR by
byl pozorovany nedostatek niZsi, ptiblizné 45 %.
U hor¢iku byl nedostatecny piivod zjistén napfic
celou populaci, s vyjimkou vékové skupiny déti
4-6 let. Nejzavaznéjsi situace byla zjiSténa ve
skupiné dospivajicich divek ve véku 15-17 let
a starSich Zen (vék 60+), kde prakticky zadna
osoba nedosdhla doporucenych hodnot ptfivodu
hot¢iku podle doporuceni EAR. Naopak v pii-
padé fosforu se privod v populaci jevi vétSinou
jako dostatecny. Prekvapivou vyjimkou jsou pouze
divky (11-14 let a 15-17 let), kde nizsi piivod
vykazovalo ptiblizn€ 29 % a 47 % populacni sku-
piny, coZ miZe souviset se specifickym chova-
nim téchto populacnich skupin (vykazuji obecné
nizkou spotiebu potravin). NedostateCny privod
Zeleza byl zjiStén zejména u Zen ve fertilnim véku.
V populacni skupiné divek 15-17 let byl nedo-
stateCny u 73 % a ve skupiné dospélych Zen ve
véku 18-59 dokonce u 80 %, pfi srovnani s dopo-
ru¢enim EAR (obr. 5.4). V ostatnich popula¢nich
skupinach byl nedostate¢ny piivod Zeleza u za-
nedbatelné Casti, coZ je konzistentni s predcho-
zimi vysledky monitoringu. Pfivod zinku byl nizsi
neZ by odpovidalo doporucenim opét u Zen a také
star§ich muZzd, kde nedostatek odpovidal piiblizné
40 % jedinct podle doporuceni EAR nebo 15 %,

the Estimated Average Requirement (EAR),
Tolerable Upper Intake Level (UL) (USA, 2006);
Average Requirement (AR) and Lowest Threshold
Intake (LTI) (EU, 1993), suitable for the nutritional
assessment of particular population groups.

Comparison with DRV showed low calcium intake
in all population groups. The lowest values
occurred in the group of people aged 60 and over.
Comparison with EAR recommendations showed
inadequate intake in 95 % of this age group,
comparison with European AR recommendations
showed inadequate intake in 45 % of the same age
group. Inadequate intake of magnesium was identi-
fied in all population groups except for the group
of children aged 4—6 years. The lowest values
occurred in the group of girls aged 15-17 years
and the group of women aged 60 years and over.
None of them reached EAR recommended values
of magnesium. On the other hand, intake of
phosphorus was adequate in almost all population
groups. Inadequate intake of phosphorus was
identified only in groups of girls aged 11-14 years
(29 %) and 15—17 years (47 %) — a probable con-
sequence of specific behaviour (generally low food
intake) in these population groups. Inadequate
intake of iron was identified namely in women
in child bearing age. In the groups of girls aged
15-17 years and adult women aged 18-59 years
the comparison with EAR recommendations
showed inadequate intake in 73 % and 80 % of
the age group, respectively (Fig. 5.4). No signifi-
cant deficiencies identified in other population
groups were in line with the previous monitoring
results. Inadequate intake of zinc was revealed
in women and older men; in case of comparison
with EAR recommendations it was 40 % of
individuals, comparison with European AR recom-
mendations showed inadequate intake in 15 %
of the same group.

Excessive sodium intake poses health risks, there-
fore, the values were compared with Tolerable
Upper Intake Level (UL) (USA, 2006). Excessive
sodium intake was identified in 80 % of male
population (even in boys from 11 years of age),
they exceeded the established daily maximum UL
of 2,300 mg a day. Sodium intake would be even
higher, since the values identified do not include
salt used in food preparation and adding salt.
On the other hand, comparison with particular
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pokud se hodnoceni provedlo podle evropského
doporuceni AR.

U sodiku byly zjisténé hodnoty srovnany s nej-
vySsim tolerovatelnym piivodem (UL, USA, 2006),
vzhledem ke zdravotnim rizikim, ktera plynou
z nadmérného piivodu. Zvlasté vysoky piivod
sodiku vykazovala muzska ¢ast populace, kde vice
nez 80 % osob, jiz od 11 let v&ku, prekracovalo
stanovené denni maximum UL (2 300 mg). V této
souvislosti je tfeba zduraznit, Ze do vysledné
hodnoty neni zahrnuta siil pouzitd pri pripravé
pokrmit a dosolovani. Celkovy pfivod tak bude
nesporné jeSté vyssi, nez ukdzalo naSe Setfeni.
V pfipadé drasliku byl naopak zaznamenén nizsi
pfivod ve srovnéani s doporucenimi, a to ve vSech
populacnich skupinach. V pfipadé Zen ve véku
od 15 let nebylo doporuceni 3 510 mg/osobu/den
(WHO, 2013) pokryto u 100 % respondenti.

Pfivod selenu v populaci Ize hodnotit jako nizky
zejména u Zen, kde pfiblizn€ 60 % dospivajicich
Zen a 75 % dospélych a starSich Zen nema pfivod
selenu odpovidajici danému doporuceni EAR.
Pii hodnoceni pifivodu jodu byl potvrzen mozny
nedostatek u dospélych Zen, okolo 30 %. Jedna se
vSak o hodnoceni, které nebere v uvahu pouZiti
jodované soli pti piipravé pokrmid a dosolovani.
D4 se tedy predpokladat, Ze celkovy pfijem jodu
je vyssi neZ zde uvadéné hodnoty. Podle jiné
dopliitkové studie s vyuZitim stanoveni sodiku
ve 24-hod moci je podil téchto Zen s malnutrici
jodem odhadovan na 7-10 %.

U chromu, manganu, molybdenu a niklu nebylo
provedeno stanoveni distribuce obvyklého piivodu.
U téchto prvki byl s dostupnymi doporucenimi
srovnan odhad pfivodu pro primérnou osobu
v populaci CR (t€lesnd hmotnost = 64 kg). Odhad
privodu chromu cinil 40 pg/osobu/den, ptivod
manganu 3,2 mg/osobu/den, piivod molybdenu byl
120 pg/osobu/den a piivod niklu 88 ug/osobu/den.
Zjisténé hodnoty kryji denni potiebu, jak vyplyva
ze srovnani s dostupnymi doporucenimi, a sou-
Casné nepredstavuji riziko z hlediska nadmér-
ného piivodu.

recommendations showed low intake of potassium
in all population groups. 100 % of female respon-
dents aged 15 and over did not reach the recom-
mended potassium intake of 3,510 mg a day per
person (WHO, 2013).

Comparison with EAR recommendations showed
low intake of selenium especially in women i.e. in
60 % of adolescent girls and 75 % of adult and
older women. lodine intake evaluation showed
deficiency in about 30 % of adult women. Never-
theless, iodine intake would be higher, since the
values identified do not include iodised salt used
in food preparation. Another study has estimated
iodine deficiency in 7-10 % of women according
to measurements of 24-h urinary sodium excretion.

The distribution of usual intake of chromium,
manganese, molybdenum, and nickel was not identi-
fied. Estimated intake per person (64-kg body weight)
was compared with particular recommendations.
An estimated chromium intake was 40 ug/person/day,
intake of manganese 3.2 mg/person/day, intake of
molybdenum 120 ug/person/day, and intake of nickel
88 ug/person/day. Comparison with particular
recommendations showed sufficient daily intake
and no risk of excessive nutrient intake.
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Obr. 5.1 Pozitivni nalezy patogenti v jednotlivych komoditach potravin, 2012
Fig. 5.1 Positive findings of pathogens in particular food commodities, 2012
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Obr. 5.2 Pozitivni nalezy GMO v potravinach, 2002-2012
Fig. 5.2 Positive findings of GMO in food, 2002—2012
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Pozn.: V kazdém roce bylo odebrano 48 vzork( od kazdého druhu potraviny (celkem = 192 vzork(/rok)
Note: The total of 48 samples have been taken of each kind of food every year (total = 192 samples/year)
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Obr. 5.3 Srovnani obvyklého pfivodu vapniku s doporu¢enim (US EAR, EU AR*)

pro muze a zeny ve véku 60+

Fig. 5.3 Comparison of the usual dietary calcium intake with the recommendation (US EAR, EU AR*)

in males and females aged 60+
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* US EAR - odhad priimérné potfeby — mél by pokryt potfebu 50 % populace v dané vékové skupiné
EU AR - hodnota doporuéena evropskym Védeckym vyborem pro potraviny, resp. Evropskou komisi

*US EAR - Estimated Average Requirements — expected to satisfy the needs of 50 % of the people in particular age group
EU AR - the value recommended by the European Scientific Committee on Food and European Commission

Obr. 5.4 Srovnani obvyklého privodu zeleza s doporu€¢enim (EAR*, USA)
pro muze a zeny 18-59 let

Fig. 5.4 Comparison of the usual dietary iron intake with the recommendation (EAR*, USA)
in males and females aged 18-59 years
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* EAR — Odhad primérné 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
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6. BIOLOGICKY MONITORING

V roce 2012 neprobihaly v ramci subsystému V
z divodl redukce finan¢nich prostfedki zadné
nové odbéry ani analyzy. Tato kapitola obsahuje
zékladni informace a vysledky mezinarodniho
projektu COPHES (Consortium to perform human
biomonitoring on European scale), do kterého bylo
zapojeno celkem 27 evropskych stati, a ktery byl
feSen v letech 2009-2012. Cilem tohoto projektu
bylo navrhnout a vypracovat harmonizovany a jed-
notny postup huménniho biomonitoringu v ramci
Evropy ve vsech jeho krocich. Navrhované meto-
dické kroky (nabor respondentl, odbéry vzorkt
biologického materidlu a jejich analyza, dotazni-
kové Setfeni formou fizeného pohovoru, statis-
tické zpracovani analytickych i dotaznikovych
dat) byly ovéfovany v souvisejicim pilotnim pro-
jektu DEMOCOPHES (Demonstration of a study
to coordinate and perform human biomonitoring
on a European scale) celkem v 17 evropskych sta-
tech v&etn& CR.

6.1 Scénar studie DEMOCOPHES

Sledovanou populacni skupinou byly déti ve véku
6-11 let a jejich matky. Celkem se studie zicastnilo
v kazdém staté, tedy i v CR, 120 pari matka—dité.
Polovina respondentd byla ziskdna v méstské
oblasti (Praha), polovina v oblasti s vyrazné nizsi
hustotou obyvatel (Liberecko). Ve studii byl zvo-
len neinvazivni odbér biologickych vzorkl (prvni
ranni mo¢ a vlasy). Na zaklad€ konsensu zédstupct
jednotlivych statd EU byly z navrhl existujicich
biomarkerd vybrany ctyfi biomarkery reprezentu-
jici rizné typy environmentélnich stresorti a od-
povidajici souc¢asnym mezinarodnim trendim:
kadmium, kotinin, a metabolity ftalati analy-
zované v moci a rtut analyzovand ve vlasech.
Ve vSech vzorcich moce byla stanovena hladina
kreatininu. Osoby s hodnotami kreatininu mimo
limit stanoveny WHO (300 pg/1-3 000 pg/l), byly
ze statistického zpracovani vylouceny (3 matky).

Nébor dvojic matka—dité¢ byl organizovan pro-
stitednictvim zékladnich $kol. Ve vybranych Sko-
lach v Praze i na Liberecku byly osloveny vSechny
déti 1.-5. tfid formou zvaci obalky obsahujici
zvaci dopis, informaéni dopis, odpovédni kartu
dotaznik pro non-respondenty a informaci o sledo-

6. BIOLOGICAL MONITORING

In 2012, financial resources for the V Subsystem
were reduced; therefore, no new sampling or
analyses were conducted. This chapter provides
basic information and results of the international
project COPHES (Consortium to Perform Human
Biomonitoring on a European Scale). 27 European
states participated in the project carried out in
2009-2012. The aim of the project was to develop
harmonised a European-wide human biomoni-
toring framework. Suggested methods (respondent
recruitment, collection of biological material
samples and their analysis, questionnaires deve-
loped for the interview, statistical analysis of
survey data) were tested in the pilot feasibility
study DEMOCOPHES (Demonstration of a study
to Coordinate and Perform Human Biomonitoring
on a European Scale) in 17 European countries
including the Czech Republic.

6.1 DEMOCOPHES Study Scenario

The study focused on the population group of
children aged 6-11 years and their mothers.
In each participating country, 120 mother—child
pairs were recruited. In the Czech Republic, half
of the respondents were recruited from the city of
Prague and half from the Liberec region with
a lower population density. Non-invasive collec-
tion of biological samples (hair and the first urine
of the day) was carried out. All EU participating
countries (in line with current international trends)
agreed to analyse 4 selected biomarkers to test
exposure to environmental stressors: cadmium,
cotinine, metabolites of phthalates in urine and
mercury in hair. All urine samples were tested
to measure the amount of creatinine in the urine.
Persons with creatinine levels outside the WHO
range (300 ug/L-3,000 ug/L) were excluded from
the statistical analysis (3 mothers).

Mother-child pairs were recruited at grammar
schools. All children attending st grade
of selected schools in Prague and the Liberec
region received an invitation envelope including
an invitation letter, information letter, reply card,
questionnaire for non-respondents, and informa-
tion on monitored substances. They handed over
the envelope to their parents. Returned reply cards
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vanych latkach, kterou predaly rodi¢im. Na za-
kladé navracenych odpovédnich karet byly pak
kontaktovany matky odpovidajici poZadovanym
kritériim a souhlasici s dcasti ve studii. Osloveni
Ucastnikl studie a dotaznikové Setfeni formou fize-
ného pohovoru provadéli terénni pracovnici SZU
(Centra podpory zdravi) a pracovnici KHS Liberec.

Studie vyZadovala dvé navstévy v dané rodiné.
Prvni navstéva byla informativni. Matce byly pfe-
dany nidobky na prvni ranni mo¢ a byl ziskan
informovany souhlas s odbérem a zpracovanim dat.
Druha navstéva zahrnovala dotaznikové Setieni
a odbér vzorki. Zakladni dotaznik byl rozdélen
do nékolika casti: Bydlisté a jeho okoli, VyZiva,
Koureni, Zptsob Zivota a expozice, Zamestnani
a Sociodemografie. Dale byly s matkami vyplnény
dotazniky tykajici se samotného odbéru vzorka
moci a vlasi jak pro matku, tak pro jeji dité.

Zvolené biomarkery byly analyzoviny v labora-
tofich SZU na zakladé splnéni podminek mezi-
narodnich porovnavacich zkouSek (Interlabora-
tory Comparison Investigations, ICI) a vné&jsiho
hodnoceni kvality External Quality Assessment
Scheme (EQUAS).

Tab. 6.1.1 Metody analyzy vybranych biomarkera

Tab. 6.1.1 Biomarker Analysis Methods

were analysed. Mothers who met particular
criteria and gave their consent were asked to
participate in the study. Recruitment interviews
were carried out by NIPH field workers (Centre
for Public Health Promotion) and workers of
the Liberec District Hygiene Station.

Field workers visited selected families twice
during the process. During the first visit they
provided particular information and handed over
cups for urine collection. They also obtained
informed consent with data acquisition and
processing. During the second visit they collected
samples and carried out interviews. The basic
questionnaire consisted of several parts: household
and its surroundings, diet, smoking, lifestyle and
exposure, profession, and socio-demography. Inter-
viewers assisted to mothers to fill in questionnaire
concerning collection of hair and urine samples
from mother-child pairs.

Selected biomarkers were analysed in NIPH
laboratories in accordance with predetermined
conditions of Interlaboratory Comparison Investi-
gations (ICI) and External Quality Assessment
Scheme (EQAS).

q Matrice Analyticka metoda

Sl LT Matrices Analytical method
Kadmium Mo¢é ICP - MS
Cadmium Urine
Rtut Vlasy AAS
Mercury Hair
Metabolity ftalat(* Mo¢ HPLC — MS/MS
Phthalate metabolites* Urine
Kotinin Mo¢ GC -MS
Cotinine Urine
Kreatinin Mo¢ HPLC
Creatinine Urine

* MEHP, 50H-MEHP, 50x0o-MEHP, MMP, MEP, MCHP, MBzP, MnBP

Statistickou analyzu dat na narodni Grovni provedl
kazdy zdcastnény stit jednotnym predem navr-
Zenym postupem. Ke zpracovani dat byl pouZzit
program Stata. Data vSech stati byla pak analy-
zovana koordina¢ni skupinou v Bruselu. Byla vy-
tvofena popisnd statistika ziskanych dat, dile byl
pouZzit Spearmantiv korelacni koeficient a mnoho-
nasobna linearni regrese.

Statistical analysis of national data was per-
formed in each participating state using the
appropriate software i.e. Stata programme.
Members of the Coordination Team then analysed
data from all participating states in Brussels.
Data were summarised in the descriptive sta-
tistics using Spearman correlation and multiple
linear regression.
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6.2 Zdavodnéni vybéru biomarkerut

Kadmium patii mezi téZké kovy. Hlavnimi neza-
doucimi ucinky je karcinogenita a nefrotoxicita,
dale ovliviiuje metabolismus vapniku a zvySuje
riziko osteopordzy. Mezi hlavni expozi¢ni zdroje
patfi kromé koufeni konzumace obilovin a dal-
Sich rostlinnych produktli péstovanych zejména na
mistech hnojenych fosfatovymi hnojivy s vyso-
kym obsahem kadmia. Z Zivoc¢i§né potravy pred-
stavuji vyznamny zdroj vnitfnosti (jitra, ledviny).
Hladina kadmia v krvi i moci dospélé i détské
¢eské populace byla v ramci Subsystému V konti-
nudlné sledovana od roku 1994. Pro hladinu kadmia
v krvi a moci byly Komisi pro biomonitoring Spol-
kové republiky Némecko stanoveny zdravotné
vyznamné mezni hodnoty (HBM Werte)'.

Analyzovany byly vybrané metabolity ftalati
(MEHP, 5OH-MEHP, 5oxo-MEHP, MMP, MEP,
MCHP, MBzP a MnBP), které patfi mezi bio-
markery, které byly u ceské populace sledovany
viibec poprvé. Ftalaty obecné patii mezi chemické
latky se schopnosti porusovat hormonéalni rovno-
vahu (endokrinni modulatory/disruptory). Jsou po-
uzivany k vyrobé plastli a jsou v prostredi prak-
ticky vSudypfitomné. Mohly by proto kontami-
novat vzorky biologického materidlu pfi odbéru
1 analyze. Jedinou moZnost, jak sledovat expozici
populace ftalatim pomoci humanniho biomonito-
ringu je proto analyza jejich metabolitii. Presto,
7Ze se ftalaty v organismu dlouhodobé nekumuluji,
populace je jim exponovéna prakticky nepretrZité.
Zdravotné vyznamné mezni hodnoty (HBM Werte)
byly dosud stanoveny pouze pro sumu dvou meta-
boliti ftalatu DEHP (SOH-MEHP + Soxo-MEHP).

Kotinin je metabolit nikotinu. Jeho hladina objek-
tivizuje jak aktivni kuféctvi, tak i pasivni expo-
zici tabadkovému koufi z prostfedi. Tabakovy kouf
v prostfedi (Environmental tobacco smoke) patii
mezi prokdzané karcinogeny pro ¢lovéka a ma
i fadu dal$ich nezadoucich ucinki. Diivodem pro
zafazeni kotininu do studie bylo zejména ovéfeni
expozice détské populace.

Hladina rtuti byla analyzovana ve vlasech. V nich
prevazuje organickd forma rtuti (dimethylrtut),

6.2 Rationale for the selection of biomarkers

Cadmium, one of the heavy metals, is carcino-
genic. After cadmium exposure nephrotoxicity
may occur, the exposure affects calcium meta-
bolism and increases the risk of osteoporosis.
Exposure to cadmium occurs primarily through
smoking and consumption of wheat and other
products grown at the sites where phosphatic
fertilizers with high levels of cadmium were
applied. The animal foods with high cadmium
levels are innards (liver, kidneys). In the Czech
Republic, cadmium levels in blood and urine in
children and the adult population have been
monitored since 1994 (Subsystem V). The Com-
mission on Human Biomonitoring of Germany
established the Threshold Limit Values for
cadmium levels in blood and urine (HBM Werte )I .

Selected metabolites of phthalates (MEHP,
50H-MEHP, 50xo-MEHP, MMP, MEP, MCHP,
MBzP, and MnBP) were analysed. These bio-
markers were monitored in the Czech population
for the first time. Phthalates are chemicals affecting
hormones (endocrine modulators/disruptors).
Phthalates are used in the production of plastics
and they are commonly found in the environment.
Since collected biological material samples might
be contaminated, analyses of phthalate meta-
bolites are carried out. Phthalates do not accu-
mulate in the body, however, people are exposed
to phthalates on a daily basis. The Threshold
Limit Values (HBM Werte) have been established
only for two metabolites of phthalates DEHP
(50H-MEHP + 50x0-MEHP).

Coftinine is a metabolite of nicotine. Active smoking
as well as passive exposure to tobacco smoke
may cause accumulation of cotinine in organism.
Environmental tobacco smoke has carcinogenic
effect in humans as well as other detrimental
effects on human health. Cotinine was included
into the study primarily to identify exposure to this
biomarker in children.

Mercury levels were analysed in hair. Its organic
compound — dimethylmercury has neurotoxic
effects. Mercury in organism affects brain. Methyl

! http://www.umweltdaten.de/gesundheit/monitor/tabelle-
hbm-werte_2012.pdf

" http://www.umweltdaten.de/gesundheit/monitor/tabelle-
hbm-werte_2012.pdf
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kterd se svymi neurotoxickymi ucinky ma nej-
vétsi vyznam pro béZnou populaci. Cilovym orgé-
nem pro pusobeni rtuti v organismu je mozek.
Methylrtut prochazi placentarni bariérou a muze
neptiznivé ovlivnit vyvoj mozku u vyvijejiciho se
plodu. Hlavnim zdrojem expozice béZné populace
jsou moi'ské ryby a moi'ské plody.

6.3 Vysledky

Hladina kadmia nepfesahovala zdravotné vy-
znamné mezni hodnoty stanovené pro Zeny v re-
produk¢énim véku na 1 pg/l moce a pro déti
0,5 pg/l moce. Pouze u jednoho chlapce z praz-
ské oblasti byla zjiSt€na hodnota Cd v moci
hrani¢né vy$si. Pfi porovnani hodnot naméfenych
v mo¢i matky a v moci jejiho ditéte nebyl zjistén
statisticky vyznamny vztah.

Hladiny metaboliti ftalatd byly vyssi u déti nez
u jejich matek. Hraniéné vysSi hodnota souctu
dvou hlavnich metabolitt DEHP byla pozorovana
u jednoho chlapce venkovské oblasti (530 pg/l
vs. 500 ug/l). Nebyla prokdzana statisticky vy-
znamnd korelace mezi hodnotami naméfenymi
v moci matky a ditéte.

Hladiny kotininu v moc¢i matek a déti spolu
vyznamné koreluji. U jedinci, ktefi nekoufi, jsou
hodnoty kotininu v moci niz8i nez 50 pg/l, coZ
je mezni hodnota rozdélujici aktivni kurdky a
nekurdky. Déti matek, které koutily (N = 17), mély
vysSi hladiny kotininu nez déti matek, které nekou-
fily, ale rozdil nebyl statisticky vyznamny.

Pti porovnani obsahu rtuti ve vlasech matky a ve
vlasech ditéte byl nalezen statisticky vyznamny
vztah, ktery ukazuje, Ze s rostouci hodnotou rtuti
u matky roste hodnota i u jejiho ditéte. Statis-
tickou analyzou bylo potvrzeno, Ze déti, které
maji amalgdmové vyplné, maji vyssi hladiny rtuti
ve vlasech neZ déti bez téchto vyplni. Jak u matek,
tak u jejich déti méla na hladinu rtuti vliv také
konzumace ryb.

Statisticky popis naméfenych hodnot sledova-
nych biomarkeri v souboru matek a jejich déti
je uveden v tabulkéch 6.3.1 a7 6.3.4.

mercury penetrates the placental barrier and may
affect brain development in developing foetus.
The most common exposure to mercury is through
sea fish and seafood.

6.3 Results

Cadmium levels did not exceed the Threshold
Limit Values established for women in reproductive
age (1 ug/L of urine) and for children (0.5 ug/L
of urine). Higher level of cadmium was identified
only in one boy from Prague. Comparison of
Cd levels identified in urine of mother and urine
of her child revealed no statistically significant
correlation.

Levels of phthalate metabolites were higher in
children than in their mothers. Threshold value
of the sum of two main metabolites DEPH was
identified in one boy from the rural area (530 ug/L
vs. 500 ug/L). There was no statistically significant
correlation between values identified in urine of
mothers and urine of their children.

There was a significant correlation between
cotinine levels in urine of mothers and children.
Levels of urinary cotinine identified in non-
smokers were usually less than 50 ug/L (cut-off
level for active smokers and non-smokers). Higher
levels of cotinine were identified in children of
mothers who smoked (N = 17) than in children
of non-smokers, however,the difference was not
statistically significant.

Comparison of mercury levels in hair of mother
and child showed significant correlation, if the
higher level was identified in mother then the higher
level was identified in her child. Statistical analysis
revealed higher levels of mercury in hair in children
with dental amalgam fillings than in children with
no such fillings. Consumption of fish increased
mercury levels in both mothers and children.

Statistical description of the values of monitored
biomarkers in mother-child pairs are shown
in Tabs. 6.3.1-6.3.4.
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Tab. 6.3.1 Kadmium v moci
Tab. 6.3.1 Urinary cadmium levels

pg/l / pg/L
N % > LOQ GM 95% CI-GM min. P50 P95 max.
Matka / Mother 117 991 0.23 0.20-0.26 0.03 0.24 0.66 0.89
Dité / Child 120 91.7 0.11 0.10-0.12 0.03 0.11 0.25 0.59
pg/g kreatininu / ug/g creatinine
N % > LOQ GM 95% CI-GM min. P50 P95 max.
Matka / Mother 117 99.1 0.21 0.20 0.23 0.05 0.21 0.47
Dité / Child 120 91.7 0.11 0.10 0.12 0.02 0.12 0.26

Tab. 6.3.2 Metabolity ftalati — suma 5-OH-MEHP + Soxo-MEHP v moci
Tab. 6.3.2 Urinary phthalate metabolites — sum 5-OH-MEHP + 50xo-MEHP

pg/l / pg/L
N % > LOQ GM 95% Cl pro GM min. P50 P95 max.
Matka / Mother 117 100.0 32.156 | 28.18-36.69 41 30.94 112.62 153.93
Dité / Child 120 100.0 61.88 54.32-70.50 12.52 54.63 210.44 530.63
pg/g kreatininu / pg/g creatinine
N % > LOQ GM 95% CI pro GM min. P50 P95 max.
Matka / Mother 117 100.0 30.24 26.92-33.98 6.85 29.43 92.17 193.82
Dité / Child 120 100.0 63.07 56.79-70.05 23.05 60.14 196.77 457.05
Tab. 6.3.3 Kotinin v mo¢i
Tab. 6.3.3 Cotinine levels in urine
pg/l / pg/L
N % > LOQ GM 95% Cl pro GM min. P50 P95 max.
Matka / Mother 117 100.0 3.8 2.5-5.7 0.5 1.7 1275.6 | 2637.7
Dité / Child 120 100.0 1.6 1.4-1.8 0.5 1.5 6.1 53.7
pg/g kreatininu / ug/g creatinine
N % > L0OQ GM 95% Cl pro GM min. P50 P95 max.
Matka / Mother 117 100.0 3.6 2.4-5.3 0.3 1.7 1148.3 | 3479.5
Dité / Child 120 100.0 1.6 1.4-1.9 0.3 15 8.1 47.4
Tab. 6.3.4 Rtut ve vlasech
Tab. 6.3.4 Mercury in hair
Hg/9 / Lg/g
N % > LOQ GM 95% CI pro GM min. P50 P95 max.
Matka / Mother 120 100.0 0.155 0.137-0.176 0.030 0.150 0.588 1.650
Dité / Child 120 100.0 0.098 0.085-0.113 0.020 0.100 0.438 0.970

Pozn. k tab. 6.3.1 az 6.3.4: N — celkovy pocet; % > LOQ — procenta participantll s hodnotou vy$$i nez LOQ; GM — geometricky
prdmér; 95% interval spolehlivosti (konfidencni interval) pro GM; min.—minimum; max.—maximum; P50-50. percentil (median);
P95-95. percentil.

Note to Tabs. 6.3.1-6.3.4: N — total number; % > LOQ — rate of participants over LOQ levels; GM — geometric mean;
95% Cl — confidence interval for GM; min.—minimum; max.—maximum; P50-50" Percentile (median); P95-95™ Percentile.
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7. ZDRAVOTNI STAV OBYVATEL
A VYBRANE UKAZATELE
DEMOGRAFICKE A ZDRAVOTNI
STATISTIKY

7.1 Sledovani zdravotniho stavu
obyvatelstva

7.1.1 Studie HELEN - Health, Life Style
and Environment

Zdravotni stav dospélé populace CR je v ramci
subsystému VI hodnocen od roku 1998 na zi-
kladé vysledkid dotaznikového Setfeni nazvaného
Studie HELEN. Studie probéhla ve tfech etapach —
v letech 1998 az 2002, 2004 a 2005, 2009 a
2010 celkem v 19 méstech CR. V roce 2009
bylo v kaZzdém mésté systematickym ndhodnym
vybérem zarucujicim reprezentativnost vzorku
vybrano 800 osob (400 muzi a 400 Zen) ve véku
45-54 let. Predani a sbér dotaznikli zajistovali
tazatelé. V roce 2010 doslo k ¢astecné tipravé me-
todiky Setieni, kterd vSak neovlivnila kvalitu dat,
ani moznost jejich souhrnného hodnoceni. Z re-
gistru obyvatelstva bylo vybrano pouze 600 osob
(300 muzi a 300 Zen) dané veékové skupiny v kaz-
dém mésté. Vybrané osoby obdrZely postou in-
formacéni dopis spolu s dotaznikem. Respon-
denti, ktefi nezareagovali na prvni osloveni, byli
znovu obeslani. Oporou nahodného vybéru byl
v obou letech registr evidence obyvatel Ministerstva
vnitra CR. Od roku 2009 méli respondenti moz-
nost vyplnit dotaznik také na internetu. Veskeré
ziskané udaje byly uloZeny do centralni databaze,
kontrola a zpracovani dat bylo provedeno v SZU.

Vysledky vsech etap jsou uvedeny v odbornych
zpravach monitoringu na www.szu.cz/publikace/
studie-helen.

Cilem studie HELEN je nejen ziskat zédkladni
informace o zdravotnim stavu populace (sledo-
vany jsou souhrnné ukazatele zdravi i vyskyt vy-
branych neinfek¢nich onemocnéni), ale jsou hod-
noceny i faktory, které zdravotni stav ovliviiuji
(socioekonomické a psychosocialni charakteris-
tiky, ukazatele Zivotniho stylu, rodinnd anamnéza).
V nésledujicich kapitolach jsou popsany nalezené
vztahy mezi ukazateli zdravotniho stavu a faktory
potencialné ovlivitujicimi zdravi.

7. HEALTH STATUS AND HEALTH
STATISTICS

7.1 Population health monitoring

7.1.1 The HELEN (Health, Life Style,
and the Environment) Study

The health status of the adult population in the
Czech Republic has been monitored within sub-
system VI since 1998, based on the results of
a questionnaire survey called the HELEN study.
The study was conducted in three phases: 1998-2002,
2004-2005, and 2009-2010, in 19 cities of the
Czech Republic. In 2009, a systematic random
selection was used for representative sampling of
the population. In each city, 800 persons (400 men
and 400 women) aged 45-54 years were selected.
Questionnaires were distributed and collected by
interviewers. In 2010, the questionnaire survey
method was partly modified, with data quality
and summary assessment remaining unchanged.
In each city, 600 persons (300 men and 300 women)
per age category were selected from the popula-
tion registry. All of them received an information
letter and a questionnaire form by mail. Any
person who failed to respond to the first contact
was addressed again by mail. The random selection
in both years had support in the population registry
of the Ministry of the Interior of the Czech
Republic. Since 2009, the questionnaire can also
be self-administered online. All the data entered
were stored in the central database and then
checked and processed at the National Institute
of Public Health.

The results from all phases have been available
online in the environmental health monitoring
reports at www.szu.cz/publikace/studie-helen.

The goal of the HELEN study is to monitor not
only the basic data on population health (general
health indicators and the incidence of selected
non-communicable diseases) but also health
influencing factors (i.e. socioeconomic and
psychosocial characteristics, lifestyle indicators,
family history, etc.). In the following sections,
the relationships found between the health
indicators and health influencing factors have
been described.
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7.1.2 Vztah vybranych faktorl a zdravi
(vysledky lll. etapy studie HELEN)

Metodika

Pro posouzeni vztahu mezi zdravim a moZnymi
ovliviiujicimi faktory byla pouZita metoda mnoho-
nasobné logistické regrese. Vysledky regresnich
analyz jsou prezentovany ve formé odds ratio (OR).
OR vyjadfuje pomér Sanci (pravdépodobnost) vy-
skytu sledovaného jevu (napf. vybraného one-
mocnéni) ve skupiné exponované urcitému vlivu
(rizikovému faktoru) ve srovnani se skupinou
neexponovanou (OR je rovno jedné pokud jsou
sledované veli¢iny nezavislé, OR > 1,0 pokud maji
osoby exponované hodnocenému rizikovému fak-
toru vyssi Sanci na pfitomnost sledovaného jevu,
OR < 1,0 pokud je Sance u exponovanych osob
mensi). Testy byly provadény na 5% hladiné
statistické vyznamnosti. Ukazateli zdravotniho
stavu byly zvoleny hodnoceni vlastniho zdravi,
pritomnost dlouhodobych zdravotnich obtizi a dale
vybranych onemocnéni.

Hodnoceni vlastniho zdravi vychazelo z hodno-
ceni celkového zdravotniho stavu za poslednich
6 mésict na 5-ti bodové Skale. Odpovédi byly pre-
vedeny na bindrni proménnou, ve které byly slou-
¢eny kategorie pocitu velmi dobrého, dobrého a
primérného zdravi (uspokojivé hodnoceni zdravi)
a kategorie Spatného a velmi Spatného zdravi (ne-
gativni hodnoceni zdravi). Za dlouhodobé zdra-
votni obtiZe byly povaZovany obtiZe trvajici déle
neZ 6 mésicd, u kterych nebylo podminkou potvr-
zeni diagnozy 1ékafem. Pfitomnost vybranych one-
mocnéni vychazela z odpovédi na otazku, zda byla
respondentiim tato onemocnéni zjiSténa lékafem.

Vztah k ukazateliim zdravi byl testovan pro tyto
faktory: pohlavi, vék, socioekonomické ukazatele
(vzdélani, rodinny stav — Zivot v partnerském svazku,
ekonomicka aktivita, finan¢ni situace), faktory Zi-
votniho stylu (koufeni, fyzickd aktivita, vyZivové
zvyklosti) a obezita. Vliv dédi¢nosti (tj. pozitivni
rodinné anamnézy) byl hodnocen u kardiovasku-
larnich onemocnéni (KVO), cukrovky, astmatu,
senné rymy a nadorovych onemocnéni. V ramci
ekonomické aktivity byli respondenti rozdéleni
na pracujici v zaméstnaneckém poméru, soukromé
podnikatele, nezaméstnané, a ostatni (v doméacnosti,
v dachodu), jako referencni kategorie byly zvo-
leny osoby pracujici v zaméstnaneckém poméru.

7.1.2 Relationships between selected
factors and health (results
of phase lll of the HELEN study)

Methods

To test the relationship between health and possible
health-influencing factors, the multiple logistic
regression method was used. Regression analysis
results are presented as odds ratios (OR). An OR
expresses the odds of an event (e.g. a disease)
occurring in a group (exposed to a risk factor) com-
pared with another (non-exposed) group (OR equals
to one if the variables analyzed are independent
of each other, OR > 1.0 if the persons exposed to
a risk factor are at higher risk for the event to occur,
and OR < 1.0 if the persons exposed are at lower
risk for the event to occur). Tests were performed
at a five percent significance level. Self-report of
health status (SRH), long-term health problems, and
selected diseases were used as health indicators.

Self-report of health status in the six last months
was scored on a five point scale. The scores were
converted to a binary variable, with very good
health, good health, and average health being
generalized into satisfactory self-report of health
status and poor and very poor health being genera-
lized into the negative self-report of health status.
Long-term health problems were defined as com-
plaints persisting for more than six months regard-
less of whether or not they have been diagnosed by
a physician. As for selected diseases, the respon-
dents were asked whether or not they had been
diagnosed by a physician with the given disease.

Relationships were tested between the health
indicators and the following factors: sex, age,
socioeconomic indicators (education, marital
status — living with a partner, economic activity/
inactivity, and financial situation), lifestyle factors
(smoking habits, physical activity, and eating
habits), and obesity. The influence of the heredity
(i.e. a positive family history) was analyzed for
cardiovascular diseases (CVD), diabetes mellitus,
asthma, pollinosis, and cancer. Based on the
economic activity/inactivity, respondents were
divided into employed, self-employed, unemployed,
and other (housewife/househusband or retired),
with the employed used as a reference category.
The financial situation was characterized based on
two following questions: “How often it happens
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Finan¢ni situace byla zjiSfovana na zakladé 2 ota-
zek: ,,Jak Casto se stane, Ze neméte dost penéz na
jidlo ¢i obleceni?* a ,,Mate potiZe pfi placeni Gcta?*.
Po vyhodnoceni odpovédi na obé otizky byli
respondenti rozdéleni do tii skupin: osoby majici
nedostatek financnich prostfedkll vzacné, obcas
a Casto. Za osoby s pohybovou nedostatecnosti
byli povaZzovani respondenti, ktefi vykonavali fy-
zicky naroc¢né aktivity maximélné 3krat za mésic
nebo fyzicky stfedné narocné maximalné 3x tydné.
Hodnoty BMI byly stanoveny na zdkladé odpo-
védi respondentd v dotazniku, za obezitu byla
povazovéana hodnota vétsi nebo rovno 30,0. Pozi-
tivni rodinnou anamnézou se rozuméla piitomnost
kardiovaskularnich onemocnéni alesponi u jednoho
blizkého piibuzného (otec, matka, sourozenci) do
60 let véku, u ostatnich onemocnéni kdykoli v pra-
béhu jejich Zivota. Stravovaci navyky respon-
dentd byly hodnoceny na zdkladé odpovédi na
deset otdzek. Zjistovana byla frekvence konzumace
osmi druhil potravin (mlécné vyrobky, drubeZzi
maso, ryby, zelenina, ovoce, celozrnné pecivo,
smazené a fritované pokrmy, dorty a jiné cukro-
vinky) a preference nizkotu¢nych mlécnych vy-
robkll a neslazenych népoji.. Z odpovédi na vSech
deset otazek bylo stanoveno skore, které vyjadiuje
celkovy pfistup respondentl ke zdravé vyzive.

Vysledky

Celkem bylo ve III. etapé v letech 2009/2010
ziskdno 5 103 dotaznikli, vyslednd respondence
byla 41,6 %. Vyskyt sledovanych faktori (rela-
tivni Cetnosti) je uveden v tab. 7.1.2.1.

Faktory ovliviiujici celkové ukazatele zdravi

Negativné hodnotilo své zdravi 9,6 % respondentd,
dlouhodobé zdravotni problémy mélo 55,4 % osob.
Pravdépodobnost negativniho hodnoceni zdravi
i dlouhodobych zdravotnich obtizi se neliSila
u muzd a Zen, ale stoupala s vékem respondentil.
U obou celkovych ukazatelii zdravi byl zjistén
silnéj$i a castéj$i vztah k socio-ekonomickym
faktordm nez k faktorim Zivotniho stylu.

Nejsiln€jsi vazbu k hodnoceni zdravi i k pfi-
tomnosti dlouhodobych zdravotnich obtizi méla
financ¢ni situace. U respondenti se Spatnou financni
situaci (proti lidem s dobrou financni situaci) byla
3,1krat vyssi pravdépodobnost negativniho hod-
noceni zdravi a 2,7krat vyssi pravdépodobnost

to you not to have enough money for food or
clothes?” and “Do you have problems paying
your bills?* Responses to these two questions
were divided into three groups: lack of money
experienced rarely, periodically, and often. Hard
physical activities performed no more than three
times a month or moderate physical activities
performed no more than three times a week were
considered as low-level physical activities. BMI
levels were determined based on questionnaire
responses and obesity was defined as a BMI of
30.0 or higher. A positive family history was at
least one case diagnosed in a close relative (father,
mother, brother, or sister) under sixty years of
age for CVD or anytime throughout the life for
other diseases. Eating habits were rated based on
answers to ten questions. The intake of eight types
of food products (dairy products, poultry meat,
fish, vegetables, fruit, whole grain bakery products,
fried and deep fried products, and cakes and other
pastries) and preference for low-fat dairy products
and no sugar drinks were monitored. The overall
score for answers to the ten questions characterizes
the attitude to healthy eating.

Results

A total of 5,103 filled-in questionnaires were
collected in phase IIl of the HELEN study in
200972010, with a response rate of 41.6 %.
The relative incidence rates for the factors moni-
tored are shown in Table 7.1.2.1.

Factors influencing general health indicators

Negative self-report of health status was obtained
from 9.6 % of respondents and long-term health
problems were reported by 55.4 % of respondents.
The odds of negative self-report of health status
and long-term health problems did not differ
between males and females but increased with age.
Both general health indicators showed a more
frequent and stronger correlation with socio-
economic factors in comparison to lifestyle factors.

Negative self-report of health status and long-term
health problems correlated most strongly with
the financial situation. Respondents with a poor
financial situation were 3.1 times more likely
to present negative self-report of health status
and 2.7 times more likely to report long-term
health problems than those with a good financial
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Tab. 7.1.2.1 Vyskyt sledovanych faktorii u respondentii (v %) ve I11. etapé studie HELEN
Tab. 7.1.2.1 The prevalence of selected factors (in %) in phase 111 of the HELEN study

Vzdélani zakladni vyucen, bez maturity stfedos$kolské vysoko-
Education primary apprenticeship training, s maturitou Skolské
with no secondary secondary, tertiary
school-leaving with a school-leaving
examination examination
4.9 31.1 40.5 23.5
Rodinny stav sam/a partnersky svazek
Marital status living alone living with a partner
28.8 71.2
Ekonomicka aktivita nezaméstnany soukromy podnikatel zaméstnanecky pomér ostatni
Economic activity unemployed self-employed employed other
5.2 14.6 73.1 71
Hodnoceni finanéni Casty nedostatek penéz obc¢asny nedostatek vzacny nedostatek
situace lack of money penéz penéz
Financial situation experienced often lack of money lack of money
experienced periodically experienced rarely
5.3 19.5 75.2
Koureni kurak byvaly kurak nekurak
Smoking smoker ex-smoker non-smoker
29.0 23.1 48.5
Fyzicka aktivita nizkéa pohybova aktivita
Physical activity low-level physical activity
33.7
BMI obezita nadvaha norma
BMI obesity overweight normal weight
19.7 40.3 40.0
Vyzivové zvyklosti Spatné prdmérné dobré
Eating habits poor average good
18.3 68.7 12.9
Pozitivni rodinna nadorova onemocnéni KVO cukrovka alergie
anamnéza cancer CcvD Diabetes mellitus allergy
Positive family history
35.7 30.8 33.0 14.6

dlouhodobych zdravotnich potizi. U vzdélani se
jako hranice jeho vlivu na zdravi projevilo do-
sazeni maturity. Osoby vyucené a se zdkladnim
vzdélanim mély v porovnédni s vysokoSkoldky
vys$§i pravdépodobnost negativniho hodnoceni
svého zdravi i pritomnosti dlouhodobych zdra-
votnich problémil. Na hodnoceni zdravi méla vliv
také ekonomicka aktivita, nezaméstnani méli
2,5krat vys$si pravdépodobnost byt nespokojeni
se svym zdravim v porovnani s respondenty,
ktefi maji zaméstnani, viz obr. 7.1.

Byl zjistén vyznamny vztah mezi obéma vySe
uvedenymi ukazateli zdravi a obezitou: respon-
denti trpici obezitou méli vys$si pravdépodob-
nost negativniho hodnoceni zdravi (OR =1,7)
1 dlouhodobych obtizi (OR =1,7). Byvali kufaci
méli vyssi pravdépodobnost dlouhodobych obtizi
(OR = 1,3).

situation. As for the education, the cut-off point for
the influence on health was the completion of the
school-leaving exam. Respondents with primary
education and apprenticeship training were more
likely to have negative self-report of health status
and long-term health problems than tertiary
education graduates. Self-report of health status
was also influenced by the economic activity/
inactivity, with the unemployed being 2.5 times
more likely not to be satisfied with their health
than their employed counterparts (see Fig. 7.1).

A significant correlation was found between the two
above-mentioned health indicators and obesity:
Obese respondents were more likely to have
negative self-report of health status (OR = 1.7) and
long-term health problems (OR = 1.7). Ex-smokers
were more likely to suffer from long-term health
problems (OR = 1.3).
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Faktory ovliviiujici vybrana onemocnéni

Vyskyt onemocnéni v hodnoceném souboru byl
nasledujici: onemocnéni §titné Zlazy (9,9 % osob),
nadorova onemocnéni (6,5), astma (5,3), nenado-
rové onemocnéni zlu¢niku (9,5), chronicka tzkost
a deprese (8,7), cukrovka (4,4), nemoci ob&hové
soustavy (IM, ICHS a CMP) (3,9), chronické one-
mocnéni ledvin (5,7), viedova choroba zaludku
a dvandctniku (6,0), senna ryma (9,9), ekzémy a
chronickd onemocnéni ktZe (12,6), onemocnéni
patete a kloubt (33,5), vysoky krevni tlak (31,5),
vysoka hladina cholesterolu (34,0).

Statisticky vyznamny vztah k vybranym one-
mocnénim méla nejcastéji obezita a finanéni
situace (celkem u 12 z 15 sledovanych onemoc-
néni), obr. 7.2. Z hodnocenych faktort Zivot-
niho stylu se obezita ukazuje jako nejvyznam-
n€jsi, nejsiln€j$i vazba byla zjiSténa u hyper-
tenze a diabetu.

U hypertenze a zvySené hladiny cholesterolu byly
nalezeny vazby ke shodnym faktorim. V obou
pripadech pravdépodobnost onemocnéni stoupala
s vékem, byla vyss§i u muzi, u osob s nadvihou
a obezitou. Vztah mezi hypertenzi a BMI se opa-
kované prokazal jako velmi silny, lidé s nadvahou
méli 2,1krat vyssi pravdépodobnost hypertenze,
obézni pak 5,9kréat vyssi riziko. Riziko hypertenze
a zvySené hladiny cholesterolu bylo vyssi také
u byvalych kuraka (hypertenze OR = 1,3, zvySeny
cholesterol OR = 1,5). Naopak pravdépodobnost
Spatnych vyZivovych zvyklosti byla u téchto osob
niz$i. Zfejm& se jednd o odraz zmény Zivotniho
stylu (zlepSeni stravovéani a zanechdni koufeni)
po zjisténi onemocnéni.

Vyssi pravdépodobnost kardiovaskularnich one-
mocnéni (KVO) méli nezaméstnani (OR =2,7),
lidé se Spatnou financni situaci (OR = 2,2), byvali
kutéci (OR =2,3) a respondenti trpici obezitou
(OR = 1,9). Deprese byla jedinym onemocnénim,
u kterého byl nalezen vztah ke vSem hodnoce-
nym socio-ekonomickym faktorim (Zijici bez
partnera — OR = 1,5, nezaméstnani OR = 1,7, lidé
se Spatnou finanéni situaci OR = 3,5; respon-
denti s niz8im vzdélanim méli zhruba o 40 %
niz8i pravdépodobnost 1ékafem diagnostikované
deprese neZ vysokoSkol4ci). Deprese byly také
CastéjSi u aktivnich kurdkt (OR = 1,5) a obéznich

Factors influencing selected diseases

The prevalence rates of diseases in the study cohort
are given in parentheses: thyroid disorders (9.9 %),
cancer (6.5 %), asthma (5.3 %), non-cancerous
gall bladder diseases (9.5 %), chronic anxiety
and depression (8.7 %), diabetes mellitus (4.4 %),
cardiovascular diseases (myocardial infarction,
coronary heart disease (CHD), and stroke) (3.9 %),
chronic kidney disease (5.7 %), gastric and duodenal
ulcers (6.0 %), pollinosis (9.9 %), eczema and
chronic skin conditions (12.6 %), spine and joint
diseases (33.5 %), high blood pressure (31.5 %),
and high blood cholesterol (34.0 %).

A statistically significant correlation with obesity
and financial situation was shown for 12 out of 15
diseases monitored, see Fig. 7.2. Of the lifestyle
factors monitored, obesity appeared to be the most
significant, with the strongest correlation shown
for hypertension and diabetes mellitus.

Hypertension and elevated blood cholesterol level
were associated with the same factors. They both
were more likely to occur at higher age, in males,
and in obese and overweight persons. The correla-
tion between hypertension and BMI repeatedly
appeared strong: overweight and obese persons
were at 2.1 and 5.9 times higher risk of hyperten-
sion, respectively. Ex-smokers were also at higher
risk of hypertension (OR = 1.3) and elevated blood
cholesterol level (OR = 1.5). On the other hand,
these persons were less likely to have poor eating
habits. This may reflect their adherence to life-
style modification (healthier eating and quitting
smoking) after being diagnosed with the disease.

The unemployed (OR = 2.7), persons experiencing
lack of money (OR = 2.2), ex-smokers (OR = 2.3),
and obese persons (OR = 1.9) were more likely
to suffer from cardiovascular disease (CVD).
Depression was the only disease which correlated
with all socio-economic factors monitored (living
alone — OR = 1.5, unemployed — OR = 1.7, lack
of money — OR = 3.5, and higher education level:
respondents with a lower education level were
about 40 % less likely to be diagnosed with
depression than tertiary education graduates).
Depression was also more common in active
smokers (OR = 1.5) and obese persons (OR = 1.7).
Active smokers were at higher risk of gastric
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(OR = 1,7). Aktivni kurdci méli vyssi pravdé-
podobnost onemocnét viedovou chorobou Zaludku
(OR = 2,1) a suspektni chronickou bronchitidou
(OR = 1,5), byvali kuraci vyssi pravdépodobnost
mit cukrovku (OR = 1,5), astma (OR =2,1) a one-
mocnéni §titné Zlazy (OR = 1,3). Vliv rodinné
anamnézy se potvrdil u vSech hodnocenych one-
mocnéni (KVO, hypertenze, nddorovd onemoc-

néni, cukrovky, astmatu a senné rymy).

Pfi posuzovani vztahu mezi socio-ekonomickym
statusem (SES) a zdravim nelze zapominat, Ze
tento vztah funguje obousmérné [1, 2]. Socio-
ekonomicky status ovliviiuje zdravi, ale i zdravi
muze pusobit na SES jedince, kdy se lidé se
zdravotnimi problémy posunuji na spole¢enském
Zebricku smérem doll (nedokoncené vzdélani,
méné kvalifikovanad prace). Nicméné podle sou-
casnych poznatkll vliv SES na zdravi vysvétluje
vétsSinu nerovnosti a byl opakované potvrzen
v longitudindlnich studiich, které prokazaly vyssi
riziko vzniku zdravotnich problémt u osob s jeho
niz8i urovni. Materidlni nedostatek vede k vét-
§imu psychosocidlnimu stresu a nasledné k rizi-
kovému chovéni (koufeni, nadmérné piti alko-
holu, obezita) a také k omezenému piistupu k pro-
duktim a nastrojim podpory zdravi — jako je
zdravd vyZiva, sport, prevence. Subjektivni hod-
noceni zdravi (SRH) bylo hodnocenymi faktory
ovlivnéno siln€ji v porovnani s dlouhodobymi
obtizemi. Je to pravdépodobné dano tim, ze SRH
se utvaii na zdkladé spoluptisobeni fyzickych,
psychickych i socidlnich faktort a vypovida nejen
o télesném zdravi, ale i o pocitu psychické a
socidlni pohody respondenta. Ze socio-ekono-
mickych faktord byla nejvyznamnéjsi financni
situace. Moznym vysvétlenim je, Ze v sobé do
urcité miry shrnuje vliv jak vzdélani, tak zamést-
nani (respektive nezaméstnanosti).

Pfi posuzovani vysledki regresnich analyz je
tfeba mit na paméti omezeni vyplyvajici z cha-
rakteru studie (prifezové Setfeni), kdy neni znam
presny casovy vztah mezi predpokladanou pfici-
nou (rizikovym faktorem) a nasledkem (onemoc-
nénim). Vysledky tak vypovidaji o existenci a
sile vazby, nikoliv o jejim sméru. Vlivem nemoci
na zdravi miZzeme vysvétlit i vyssi pravdépodob-
nost kardiovaskularnich onemocnéni u respon-

dentdl s dobrymi vyZivovymi zvyklostmi a byva-

ulcers (OR = 2.1) and suspected chronic bronchitis
(OR = 1.5), while ex-smokers were more likely
to be diagnosed with diabetes mellitus (OR = 1.5),
asthma (OR = 2.1), or thyroid disorder (OR = 1.3).
The influence of a positive family history was
confirmed for any of the diseases monitored
(CVD, hypertension, cancer, diabetes mellitus,
asthma, and pollinosis).

When analyzing the correlation between the
socio-economic status (SES) and health, it should
not be forgotten that the correlation works in
both directions [1, 2]. The socio-economic status
influences health but can also be influenced by
health, since persons with health problems tend
to descend the social ladder, achieving lower
education level and consequently having less
paid jobs. Nevertheless, based on the current
knowledge, the influence of the SES on health
explains most inequities and was repeatedly
confirmed in longitudinal studies which have
shown that people with lower SES are at higher
risk of health problems. Material distress increases
psychosocial stress, leads to high-risk behaviours
(smoking, alcohol abuse, obesity, etc.), and
hampers access to health promoting products
and tools such as healthy eating, sports, and
prevention. Self-report of health status (SRH) was
more strongly affected by the factors monitored
in comparison to long-term health problems.
It may be explained by the fact that SRH is a result
of the interaction between physical, mental, and
social factors and is an indicator not only of
physical health but also of mental and social
well-being. The financial situation was the most
significant of the socio-economic factors. A possible
explanation is that the financial situation, to
a certain extent, is a result of both education
level and economic activity/inactivity.

When considering the results of regression analyses
we should have in mind the limitations resulting
from the nature of the present study (cross-
sectional survey) where the time relationship
between the suspected cause (risk factor) and
effect (disease) is not known. The results thus
inform us on the existence and strength of the
correlation but not on its direction. The influence of
the disease on health can explain the higher risk
of CVD in respondents with good eating habits
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Iych kurdkt. Vzhledem k prokdzanému pozitiv-
nimu vlivu spravného Zivotniho stylu na zdravi
je pravdépodobnym vysvétlenim uprava Zivot-
niho stylu u c¢asti respondentii po vzniku one-
mocnéni a nikoliv pozitivni vliv Spatného Zivot-
niho stylu.

7.1.3 Vyskyt alergickych onemocnéni u déti

Metodika

Studie prevalence alergickych onemocnéni u déti
probéhla jako dvouleté prufezové dotaznikové
Setfeni 2011-2012 v 18 méstech CR, ve spolu-
praci s praktickymi détskymi lékafi a rodici.
Navéazalo na predchozi monitoring z let 1996,
2001 a 2006. Cilem bylo ziskat informace o vy-
skytu alergickych onemocnéni, jednotlivych dia-
gnéz a dalsich ukazateld ovliviiujicich pfitom-
nost alergického onemocnéni v bé&Zné détské
populaci. Zdrojem dat byl vypis z dokumentace
détského 1ékare a dotaznik pro rodice. Velikost
populacniho vzorku byla stanovena na zakladé
odhadované prevalence alergickych onemocnéni
a poctu déti ve vybranych vékovych skupinich
(5,9, 13 a 17 let) v jednotlivych méstech. Podle
velikosti mésta byl stanoven potfebny pocet dét-
skych Iékaifti a vySetfena cast klientely lékare
v dané vékové skupin€. Na studii spolupracovalo
celkem 59 détskych praktickych lékard a bylo
ziskdno 6 503 dotaznikl. Kontakt s rodici a vy-
plnéni dotazniku probéhlo v ramci preventivni pro-
hlidky a vybrany vzorek zahrnoval déti daného
véku tak, jak byly pozvany na preventivni pro-
hlidku do poctu 30 déti pro kazdou vékovou sku-
pinu, tj. 120 déti na jednoho lékare. Dokumen-
tace kazdého ditéte zahrnovala dotaznik 1ékarsky,
zjiStujici zdravotni anamnestické udaje a udaje
tykajici se alergického onemocnéni, dile dotaz-
nik rodicovsky zaméfeny na osobni anamnézu
a zivotni styl. Pokud se jednalo o astmatika ve
véku 13 nebo 17 let, byl mu predlozen test kontroly
astmatu, zjistujici tizi onemocnéni.

Vysledky Setfeni byly popsany pomoci absolut-
nich a relativnich cetnosti. Hypotéza o shodé
procentudlniho zastoupeni hodnocenych kate-
gorii v kontingen¢ni tabulce byla testovana po-
moci X2 testu nezavislosti. Testy byly provadény
na hladin€ vyznamnosti 0,05.

and in ex-smokers. In the light of the demonstrated
positive influence of a healthy lifestyle, lifestyle
modification after being diagnosed with a disease
seems to underlie the positive effect on health
rather than the previous unhealthy lifestyle.

7.1.3 Incidence of childhood allergic diseases

Methods

A prevalence study of allergic diseases in children
was conducted as a two-year cross-sectional
questionnaire survey in 18 cities of the Czech
Republic in 2011-2012, in cooperation with
general paediatiricians and parents. The study
extended the previous monitoring activities of
1996, 2001, and 2006. The goal was to obtain data
on the incidence of allergic diseases, their distri-
bution by diagnosis, and allergy indicators in the
general population of children. General paediatri-
cian’s records and a parental questionnaire were
used as data sources. The size of the population
sample was derived from the estimated prevalence
of allergic diseases and the numbers of children in
the selected age groups (5, 9, 13, and 17 years)
in the cities monitored. Based on the city size, the
number of participating general paediatricians
was determined and a part of children registered
with each of them were checked up in each age
group. Fifty-nine general paediatricians partici-
pated in the study and 6,503 questionnaires were
returned. The parents were addressed and the
questionnaire was administered when the child
presented for a preventive check-up. The sample
consisted of 30 consecutive children per age group
invited for a preventive check-up, i.e. 120 children
per participating general paediatrician. A medical
questionnaire to collect data on patient medical
history and allergic disease and a parental question-
naire focused on personal history and lifestyle were
part of the study documentation. Children with asthma
from 13 to 17 years of age were administered the
asthma control test to measure asthma severity.

The survey results were expressed as absolute and
relative frequencies. The congruence hypothesis on
the representation of categories in the contingency
table was tested by the chi-square independence
test. Statistical tests were performed at a significance
level of 0.05.
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Vysledky

Détskym 1ékafem diagnostikované alergické one-
mocnéni se vyskytlo celkem u 1 929 déti ze sle-
dovaného souboru 6 503 déti, coZ predstavuje
prevalenci 29,7 %. NejcastéjSim onemocnénim
byla alergickd ryma pylova, kterou trpélo 11,8 %
déti a atopicky ekzém (10,9 % déti). Vyskyt
astmatu byl 9,6 %. Zastoupeni jednotlivych dia-
gnéz v celém souboru déti znazormuje tab. 7.1.3.1
a obr. 7.3, podil jednotlivych diagn6z v souboru

alergikd pak obr. 7.4.

Results

Allergic diseases diagnosed by a general paedia-
trician were recorded in 1,929 (29.7 %) of 6,503
children of the study cohort. The most common
diagnosis was pollinosis (11.8 %), followed by
atopic eczema (10.9 %). Asthma was reported in
9.6 % of children. The distribution of diagnoses
in the study cohort is shown in Tab. 7.1.3.1 and
Fig. 7.3 and the distribution of allergic patients
by diagnosis is represented in Fig. 7.4.

Tab. 7.1.3.1 Vyskyt jednotlivych alergologickych diagnéz u déti, 2011-2012
Tab. 7.1.3.1 The prevalence of allergic diseases in children, 2011-2012

Jednotlivé alergologické diagnézy Pocet diagnéz Podil déti [%]
Single allergy diagnoses Number of diagnoses Percentage of children [%]
Alergicka ryma sezonni (pylova) 765 11.8
Seasonal pollinosis
Atopicky ekzém 708 10.9
Atopic eczema
Astma 627 9.6
Asthma
Opakované bronchitidy 59 0.9
Relapsing bronchitis
Celoro¢ni alergicka ryma 213 3.3
Perennial allergic rhinitis
Alergie na potraviny 198 3.0
Food allergy
Ostatni alergie 386 5.9
Other allergies
Spole¢né diagnozy
Multiple diagnoses
Pylova ryma s atopickym ekzémem 198 3.0
Pollinosis & atopic eczema
Astma s pylovou rymou 194 3.0
Asthma & pollinosis
Astma s atopickym ekzémem 201 3.1
Asthma & atopic eczema
Astma s ekzémem a pylovou rymou 79 1.2
Asthma & eczema & pollinosis

Rozdily mezi chlapci a divkami

V souboru déti bylo 51,5 % chlapct a 48,5 %
divek. Vyznamné& vyssi (p < 0,001) vyskyt alergic-
kych onemocnéni byl zjistén u chlapcii (31,7 %) ve
srovnani s divkami (27,5 %). Pokud jde o jednot-
livé diagnézy, u chlapci byl vyssi vyskyt zejména
astmatu (chlapci 10,9 %; divky 8,3 %; p < 0,001)
a alergické pylové rymy (13,5 %; 9,9 %; p < 0,001).
Ve vyskytu atopického ekzému, nepylové rymy,
alergii na potraviny a ostatnich alergii nebyly mezi
chlapci a divkami rozdily (obr. 7.3).

Differences between males and females

The study cohort included 51.5 % of males and
48.5 % of females. A significantly higher preva-
lence of allergic diseases (p < 0.001) was found in
males (31.7 %) in comparison to females (27.5 %).
Males were more often diagnosed with asthma
(10.9 % vs. 8.3 %, p < 0.001) and pollinosis (13.5 %
vs. 9.9 %; p < 0.001). No difference was found
between males and females in the prevalence of
atopic eczema, allergic rhinitis other than pollinosis,
food allergy, and other allergy (Fig. 7.3).
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Vyskyt alergie ve vékovych skupinach

Do Setieni byly zarazeny 4 v€kové skupiny déti
(5,9, 13 a 17 let), aby bylo mozno posoudit, jaka
je prevalence jednotlivych onemocnéni v rizném
véku a jakym typem alergického onemocnéni
jsou nejvice zatizeny jednotlivé vé€kové skupiny.
Alergické onemocnéni mélo 24,0 % pétiletych
déti, rozdil oproti devitiletym détem byl vyznamny
(29,9 %). U tiinactiletych (32,4 %) a sedmnacti-
letych déti (32,7 %) byl vyskyt alergie srovna-
telny s devitiletymi a tedy vyznamné vysSi neZ
u pétiletych. Vyskyt alergickych onemocnéni ve
vybranych vékovych skupindch déti je znazor-
nén na obr. 7.5.

Ve skupiné tfinictiletych déti byl zjiSt€n nejvyssi
vyskyt astmatu (12,0 %). Ve srovnani s péti-
letymi (6,9 %) a devitiletymi détmi (9,6 %) to
bylo vyznamné vice (p < 0,001). Rozdil mezi
tfindctiletymi a sedmndctiletymi détmi (10,1 %)
ve vyskytu astmatu vyznamny nebyl.

Také vyskyt atopického ekzému se lisil podle véku.
Nejcastéji se tato diagnéza vyskytovala u deviti-
letych déti (12,5 %) a tento podil byl srovnatelny
s pétiletymi (11,3 %), nejnizsi byl u sedmnécti-
letych (9,3 %).

Alergicka pylova ryma ma s pfibyvajicim vékem
rostouci prevalenci, od 5,7 % u pétiletych do 17,2 %
u sedmndctiletych. Rozdily mezi jednotlivymi
vékovymi skupinami byly vyznamné. Trvala aler-
gicka ryma ma také s vékem vzestupnou tendenci,
od 2,0 % u nejmladSich déti po 4,3 % u nejstarSich.
Rozdil byl vyznamny mezi pétiletymi a ostatnimi
vékovymi skupinami.

Vyskyt alergii na potraviny se ve vybranych
vékovych skupinach nelisil.

Vyskyt alergickych onemocnéni ve sledovanych
méstech

Setteni prevalence alergii u déti prob&hlo v 18 més-
tech, kterd byla vybrana tak, aby zahrnovala
jak rizny pocet obyvatel (15-385 tisic a Praha),
tak rozdilnou kvalitu prostredi. Celkem bylo vy-
Setfeno 6 503 déti, soubory ve velkych méstech
(Praha, Brno, Ostrava) pfedstavovaly cca 8-10 %,
mensi mésta pak cca 4—7 %, minimalni pocet vy-
Setfenych déti byl 240. Vyskyt alergickych one-

Age-specific prevalence of allergic diseases

Four age groups (5, 9, 13, and 17 years) were
included in the study to compare the prevalence
rates of various diseases between age groups.
Allergic diseases were reported in 24.0 % of
five-year-olds in comparison to 29.9 % of nine-
year-olds, with the difference being statistically
significant. Thirteen-year-olds, seventeen-year-olds,
and nine-year-olds showed comparable prevalence
rates of allergic diseases (32.4 % 32.7 %, and
29.9 %, respectively) which were significantly higher
in comparison to five-year-olds. The prevalence
of allergic disease by age is shown in Fig. 7.5.

The highest prevalence of asthma (12.0 %) was
found in thirteen-year-olds. It was significantly
higher (p < 0.001) in comparison to five-year-olds
(6.9 %) and nine-year-olds (9.6 %). The difference
between thirteen-year-olds and seventeen-year-
olds (10.1 %) was not significant.

The incidence of atopic eczema also varied with
age. This diagnosis was most common in nine-
yvear-olds (12.5%), followed by five-year-olds
who were comparably affected (11.3 %), while
the lowest rate of cases was reported in seventeen-

year-olds (9.3 %).

Pollinosis showed increasing prevalence with
age, from 5.7 % in five-year-olds to 17.2 % in
seventeen-year-olds. Significant differences were
observed between age groups. Perennial allergic
rhinitis also showed an upward trend with age,
increasing from 2.0 % in the youngest age group
to 4.3 % in the oldest age group. The prevalence
rates differed significantly between five-year-olds
and any other age group.

The prevalence of food allergy did not differ
between age groups.

The prevalence of allergic diseases in the cities
monitored

The allergy prevalence survey was conducted in
children in 18 cities selected across population
sizes (15385 thousand population and Prague)
and environmental quality categories. Altogether
6,503 children were examined, 8—10 % of them
were from large cities (Prague, Brno, and Ostrava)
and 4-7 % from small cities, and the minimum
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mocnéni se v jednotlivych méstech pohyboval
od 20 % (Usti nad Labem a Mé&lnik) do 43,3 %
déti (Zdar nad Sézavou). Pocetngjsi skupinu pred-
stavovala mésta s prevalenci nad 30 % (Praha,
Ceské Budg&jovice, Hradec Kralové, Liberec a
Jablonec, Frydek Mistek, Kladno, Sokolov a Zdar
nad Sazavou). V ostatnich méstech se preva-
lence alergii pohybovala mezi 20 a 30 % (Ostrava,
Karvind, Brno, Jihlava, Olomouc, Usti nad Orlici
a Most). Vyskyt déti s astmatem se pohybuje
od 5,5 % v Mosté po 16 % v Hradci Kralové,
jedinou vybocujici hodnotou je jeho vyskyt ve
Zdéru nad Sézavou — 27,9 %. Pylova alergicka
ryma ma nejnizsi vyskyt v Mélniku (3,1 %) a
v Usti nad Labem (4,2 %), v ostatnich mé&stech
se prevalence pohybuje mezi 6-19 %, nejvyssi
hodnota je v Sokolové (23,3 %). Vyskyt dvou
nejcastéjSich alergickych onemocnéni (astmatu
a alergické pylové rymy) ve méstech ukazuje
obr. 7.6.
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number of children examined was 240. The pre-
valence of childhood allergic diseases varied
from 20 % (Usti nad Labem and Mélnik) to 43.3 %
(Zd'dr nad Sdzavou). Rates above 30 % were found
in the following cities: Prague, Ceské Budéjovice,
Hradec Krdlové, Liberec and Jablonec, Frydek
Mistek, Kladno, Sokolov, and Zd'dr nad Sdzavou.
In the remaining cities, the rates of childhood
allergic diseases varied between 20 and 30 %
(Ostrava, Karvind, Brno, Jihlava, Olomouc, Usti
nad Orlici, and Most). The childhood asthma
prevalence rates ranged from 5.5 % in Most to 16 %
in Hradec Krdlové, with a single outlier of 27.9 %
at Zddr nad Sdzavou. The childhood pollinosis
prevalence was the lowest in Mélnik (3.1 %) and
Usti nad Labem (4.2 %), ranged from 6 % to
19 % in other cities, and reached the highest
rate in Sokolov (23.3 %). The prevalence of two
most common allergic diseases, i.e. asthma and
pollinosis, by city is shown in Fig. 7.6.

References:

1. MACKENBACH, J.P. Health inequalities:
Europe in profile. London: COI for the Depart-
ment of Health, 2006.

2. SOLCOVA, I, KEBZA, V. Socially determined
health inequalities. Psychologie v ekonomické praxi.
2000, 35(1-2), 1-6. ISSN 0033-300X (In Czech).
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Obr. 7.3 Podil déti s alergickym onemocnénim, 2011/2012
Fig. 7.3 Percentage of children with allergy, 2011/2012
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Obr. 7.4 Struktura alergickych onemocnéni, 2011/2012
Fig. 7.4 Allergy diagnoses structure, 2011/2012
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Obr. 7.5 Vyskyt alergickych onemocnéni podle véku, 2011/2012
Fig. 7.5 Prevalence of allergic diseases in the different age groups, 2011/2012
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Obr. 7.6 Vyskyt astmatu a pylové rymy ve méstech sledovani, 2011/2012
Fig. 7.6 Prevalence of asthma and pollinosis in the towns of monitoring, 2011/2012
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8. ZDRAVOTNI RIZIKA
PRACOVNICH PODMINEK
A JEJICH DUSLEDKY

8.1 Monitorovani expozice na zakladé udajti
z kategorizace praci a pracovist

K monitorovéni expozice rizikovym faktorim préace
a pracovnich podminek slouzi systém kategori-
zace praci. V jeho rdmci ma kazdy zaméstnavatel,
povinnost zhodnotit riziko a zafadit préace, které
jsou na jeho pracovistich vykondvany, do jedné
ze 4 kategorii, v zavislosti na vyskytu rizikovych
faktord prace a na jejich zdvaznosti. Z udajt v In-
formacnim systému Kategorizace praci vyplyva,
7e k datu 28. 5. 2013 bylo zarazeno do vSech kate-
gorii prace (2, 2R, 3, 4) celkem 2 169 207 osob,
coz je 69 967 o0sob/100 tisic zamé&stnanct. V kate-
goriich rizikové prace (2R, 3, 4), bylo evidovano
461 602 osob (14 889 o0sob/100 tisic zaméstnanct).
Do kategorie 4, coZ jsou pracoviSté vysoce rizi-
kové, bylo v CR zafazeno 14 779 osob (477 osob/
100 tisic zaméstnanci), z toho je 1 211 Zen.

Aktudlni pocCet zaméstnancli zafazenych podle
jednotlivych kategorii prace v krajich je uveden
v tab. 8.1.1 a na obr. 8.1. Nejvice exponovanych
zaméstnanctl v kategoriich rizikové prace (2R, 3, 4)
je v kraji Moravskoslezském (92 236), Stedo-
Ceském (43 497) a Usteckém (42 951). V prepoctu
poctu zaméstnancl v riziku na 100 000 zamést-
nancl nepievysuji celostatni primér 14 889 za-
méstnancl kraje Praha (5 253), Karlovarsky (10 033),
Liberecky (11 255) Jihomoravsky (12 018).

Nejvice zaméstnanct ve vSech kategoriich prace
(2, 2R, 3, 4) je evidovano podle faktoru Fyzicka
zatéz — 1 158 577 osob, Hluk — 906 369 osob, Pra-
covni poloha — 878 726 osob a Psychicka zatéZ —
862 837 osob, viz tab. 8.1.2. V kategoriich rizikové
prace (2R, 3, 4) je nejvice evidovanych zamést-
nancu v riziku faktoru Pracovni poloha — 347 211,
Hluk — 266 947, Fyzicka zat€z — 98 978 a Prach —
69 134 (obr. 8.2).

Pfi praci mohou byt zaméstnanci exponovani i vice
neZ jednomu faktoru. V tab. 8.1.3 je uveden udaj
o poctu osob exponovanych podle poétu pusobicich
faktord. Z tdaji vyplyva, Ze 68,4 % zaméstnancii
evidovanych v systému kategorizace praci je expo-
novano vice nez jednomu faktoru; vice nez Ctyfem
faktordm je exponovano 12,7 % zaméstnancu.

8. OCCUPATIONAL HEALTH
HAZARDS AND THEIR
CONSEQUENCES

8.1 Exposure monitoring based on data from
work and workplace categorization

Monitoring exposure to occupational risk factors
and working conditions is subject to the work catego-
rization system. In this system it is the responsibility
of each employer to evaluate occupational risk and
to categorize the relevant work performed under
one of 4 categories, as related to the incidence of
occupational risk factors and their importance. Data
from the Work Categorization Information System
reveals that up to May 28, 2013, a total of 2,169,207
persons have been registered in all work categories
(2, 2R, 3, 4), i.e. 69,967 persons/100,000 employees.
The work at risk category (2R, 3, 4) comprised 461,602
persons, i.e. 14,889 persons/100,000 employees.
In category 4 (high-risk workplaces) 14,779 persons
(477/100,000 employees) were registered in the
Czech Republic, of which 1,211 were women.

The sum of employees categorized by individual
work categories in the administrative regions is
presented in Tab. 8.1.1. and Fig. 8.1. The largest
number of employees at risk categories (2R, 3, 4) were
in the Moravia-Silesia (92,236), Central Bohemia
(43,497) and Usti nad Labem (42,951) regions. The
nationwide mean of 14,889 per 100,000 employees
was not exceeded by the following regions: Prague
(5,253), Karlovy Vary (10,033), Liberec (11,255)
and South Moravia (12,018).

The largest numbers of exposed persons in all
work categories (2, 2R, 3, 4) are registered in the
following categories: Physical load — 1,158,577
persons, Noise — 906,369 persons, Working posture —
878,726 persons, and Mental load — 862,837 persons;
see Tab. 8.1.2. Registrations at risk categories
(2R, 3, 4) are as follows: Working posture — 347,211,
Noise — 266,947, Physical load — 98,978 and Dust —
69,134, see Fig. 8.2.

The numbers of exposed employees and registered
exposures are different. Occupational load may
comprise more than one factor. Tab. 8.1.3 presents
data on exposed persons related to the number
of factors involved. This shows that 68.4 % of
employees are exposed to more than one factor
and 12.7 % are exposed to more than four factors.
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Tab. 8.1.1 Pocet exponovanych zaméstnanci v kategoriich prace podle kraju k 28. 5. 2013
Tab. 8.1.1 Number of employees in work categories in the regions, on May 28, 2013

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 234484 | 100723 | 192505/ 89858 1697 534 | 39529 10299 753 32
Stfedocesky 256 045 81710 | 212548| 69394 8671 3135 33601 9098 1225 83
JihoCesky 113 074 45 530 87 144| 36 494 438 306| 24741 8689 751 41
Plzensky 118 151 48 153 91090| 40545 2718| 1482| 22692| 6064 1651 62
Karlovarsky 69 000 31549 61416 29 359 179 15| 7325 2164 80 11
Ustecky 182 403 76556 | 139452 61215 2353| 1145 39699 14114 899 82
Liberecky 81152 33 869 66 921| 29 229 973 274| 12901| 4319 357 47
Kralovéhradecky 107 105 43 221 83874| 35960 3864| 1282 18543 5935 824 44
Pardubicky 94 232 36 113 74088/ 31067 4190| 1030, 15423 3959 531 57
Vysocina 123 029 42 249 98 843| 36504 4338| 1297| 19330| 4411 518 37
Jihomoravsky 274 826 80353 | 237763 68687 2991| 1465 33301 10038 771 163
Olomoucky 125 002 48 979 93852| 39185/ 4891 2175| 25183 7493 1076 126
Zlinsky 112 437 48 442 82 078| 35840/ 2647| 1312 27077| 11128 635 162
Moravskoslezsky| 278267 | 101948 | 186031 82355 8517| 3941| 79011| 15388 4708 264
Celkem / Total | 2169207 | 819 395 |1 707 605 685 692| 48 467 | 19 393|398 356|113 099| 14 779| 1 211

Tab. 8.1.2 Pocet evidovanych expozic zaméstnanct podle faktoru, stav k 28. 5. 2013
Tab. 8.1.2 Number of registered exposures to factors, on May 28, 2013

Kategorie faktoru Celkem v katego-
Category of a factor riich rizikové prace
Faktor 2R+3+4 Factor
2 2R g 4 2+2R+ | Total at risk work
3+4 | categories 2R + 3 + 4
Hluk 639 422| 27 079 | 238177 | 1691 906 369 266 947 Noise
Fyzicka zatéz 1059599 8922 | 90052 4 1158577 98 978 Physical load
Prach 231775 7251 | 54969| 6914 300 909 69 134 Dust
Vibrace 154 257| 6364 | 54050| 7168 221 839 67 582 Vibrations
Biologicke Cinitele | 146 049| 11399 | 28722 140 186 310 40 251 Biological agents
Psychicka zatéz 822025/ 3136 | 37676 862 837 40812 Mental load
Chemické latky 251759 8862 | 17490, 1325 279 436 27 677 Chemicals
Pracovni poloha 849 684 939 | 28103 0 878 726 347 211 Working posture
Neionizujici zareni 22 306 769 | 19896 0 42 971 20 665 Non-ionizing radia-
a elmag. pole tion and elmag. field
Zatéz teplem 90910 584 | 14038 37 105 569 14 659 Heat load
Zrakova zatéz 297 005 203 | 11970 0 309 178 12173 Visual load
Vybrané prace 26 748 246 2470 8 29 472 2724 Selected jobs
Zatéz chladem 218990 56 2020 0 221 066 2076 Cold load
lonizujici zareni 549 7 2 0 558 9 lonizing radiation

Tab. 8.1.3 Pocet exponovanych zaméstnanci podle poctu soucasné puasobicich faktora, stav k 28. 5. 2013
Tab. 8.1.3 Number of employees with concurently acting risk factors, on May 28, 2013

Pocet rizikovych faktord Pocet zaméstnanct v kategoriich 2—4 %
Number of risk factors Number of employees in categories 2—4
1 627 982 31.6
2 664 415 33.4
3 376 123 18.9
4 247 846 12.5
>4 251 947 12.7
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Uvedené pocty evidovanych osob nelze povazovat
za neménné. V poslednim roce napt. doslo ke znac-
nému ubytku zaméstnancd pracujicich v riziko-
vych kategoriich u nejcastéjSich faktord jako je
Hluk, Fyzické zatéZ a Pracovni poloha. V dal§im
obdobi bude dochazet k zaniku a vzniku pracovist,
budou realizovdna ochrannd opatieni ke sniZeni
rizika a bude tak dochézet k prekategorizovani
praci. V pribéhu casu dochdzi také k legislativnim
zméndm, které zahrnuji i nové poznatky o pisobeni
Skodlivin na ¢lovéka.

8.2 Registr profesionalnich expozic
karcinogentim REGEX

Predmétem analyzy za rok 2012 jsou vyhradné data
pochazejici z nové databaze, ktera byla vytvorena
jako samostatny modul Informac¢niho systému
Kategorizace praci, a nezahrnuje data, ktera byla
ziskdna v minulosti a jsou uloZena v pivodni data-
bazi REGEX.

Pocet osob registrovanych v Registru osob pro-
fesionalné exponovanych karcinogeniim dosahl
k ¢ervnu 2013 poctu 6 956, z toho je 2 922 (42 %)
Zen a 4 034 (58 %) muzi.

Informaci o objemu dat ziskavanych z jednotlivych
regioni CR poskytuje tab. 8.2.1. Mezi jednotli-
vymi regiony jsou znacné rozdily. Nejvice regis-
trovanych profesiondlné exponovanych osob je
v krajich Vysocina (1 267 osob), Moravskoslez-
ském (857) a v Hlavnim mésté¢ Praze (759), naopak
nejméné v Karlovarském (132), Plzeniském (148)
a Jihoceském (158) kraji.

Prehled o tom, pii kterych ekonomickych aktivitach,
kédovanych podle metodiky NACE-CZ, dochazi
k expozici karcinogennim agens dava tab. 8.2.2.
Tti nejcastéjsi ekonomické aktivity, pii kterych jsou
pracovnici exponovani karcinogeniim, jsou zdra-
votni péce (2 786 osob), vyroba zdkladnich kova,
hutni zpracovani kovi a slévarenstvi (649 osob) a
vyroba kovovych konstrukci a kovod€lnych vyrobki,
kromé stroju a zafizeni (454 osob). Tyto pocty vSak
nelze piimo porovnavat, nebot v nedavné minulosti
byla na zdkladé poZadavku MZ CR vénovéna zvy-
Send pozornost zdravotnickym pracovistim, kde miize
dochazet k profesionalni expozici cytostatiklim a proto
je pravdépodobné, Ze idaje za zdravotnictvi jsou
ve srovndni s ostatnimi aktivitami nadhodnoceny.

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

8.2 Register of occupational exposure
to carcinogens (REGEX)

Analyses for 2012 are based on data from a new
database which was created as an independent
module of the Work Categorization Information
System and do not include past data in the former
REGEX database.

The number of persons in the Register of occupa-
tional exposure to carcinogens was 6,956 as of
June 2013, of which 2,922 (42 %) women and
4,034 (58 %) men.

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. Most of
registered professionally exposed are in the regions
Vysocina (1,267 persons), Moravia-Silesia (857)
and in the Capital city of Prague (759), while least
are registered are in Karlovy Vary Region (132),
Plzeri (148) and South Bohemian Region (158).

Tab. 8.2.2 presents an overview of the economic
activities, as recognized by NACE/CZ methodology
that leads to exposure to carcinogens. The three
most frequent occupational groups are health care
(2,786 persons), metal manufacturing and work in
Joundries (649), manufacture of metal constructions
and metal-working, apart from machines (454).
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.
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Tab. 8.2.1 Pocet registrovanych osob v obdobi 2009 az cerven 2013 podle kraju
Tab. 8.2.1 Number of registered persons in 2009-June 2013 by regions

Kraj / Region Pocet registrovanych osob / Number of registered persons
Hlavni mésto Praha 759
JihoCesky 158
Jihomoravsky 599
Karlovarsky 132
Kralovéhradecky 671
Liberecky 222
Moravskoslezsky 857
Olomoucky 174
Pardubicky 683
Plzensky 148
StfedoCesky 759
Ustecky 211
Vysocina 1267
Zlinsky 316
Celkem / Total 6 956

Tab. 8.2.2 Pocet registrovanych osob v obdobi 2009 az cerven 2013 podle hospodarskych aktivit
Tab. 8.2.2 Number of registered persons in 2009-June 2013 by economic activities

Podet registro-
Hospodarské aktivity (NACE-CZ) vanych osob
Economic activities (NACE-CZ) Number of
registered persons
Zdravotni péce / Health care 2786
Vyroba zakladnich kov(, hutni zpracovani kov; slévarenstvi 649
Manufacturing of basic metals, metalurgical processing, foundry
Vyroba kovovych konstrukci a kovodélnych vyrobkd, kromé stroju 454
Production of metal constructions and metal products, except machinery
Vyroba koksu a rafinovanych ropnych produktt / Production of coke and refined oil products 390
Vyroba chemickych latek a chemickych pfipravkl / Production of chemicals and chemical products 377
Vyroba pryZovych a plastovych vyrobkl / Production of rubber and plastic products 363
Vyroba nabytku / Production of furniture 328
Zpracovani dreva, vyroba drevénych, korkovych, prouténych a slaménych vyrobku, kromé nabytku 269
Manufacturing of wood, production of wooden, corked, wicker and straw products except furniture
Vyroba ostatnich nekovovych mineralnich vyrobk(l / Production of other non metallic mineral products 267
Ostatni tézba a dobyvani / Other mining activities 189
Vyroba stroju a zafizeni j. n. / Production of machinery and devices 133
Vyroba ostatnich dopravnich prostfedkl a zafizeni/ Production of other transport means and devices 99
Opravy a instalace stroju a zafizeni / Repairs and installations of machinery and devices 83
Vystavba budov / Building 81
Inzenyrské stavitelstvi / Engineering 76
Vyroba zakladnich farmaceutickych vyrobkl a farmaceutickych pfipravkd 68
Production of basic pharmaceutical products and preparations
Ostatni zpracovatelsky priimysl / Other manufacturing industries 59
Velkoobchod, kromé motorovych vozidel / Wholesale, except motor vehicles 42
Cinnosti souvisejici se stavbami a tpravou krajiny 42
Activities associated with constructions and landscaping
Rostlinna a zivociSna vyroba, myslivost a souvisejici ¢innosti 28
Crop and animal production, hunting and related service activities
Specializované stavebni ¢innosti / Specialised construction activities 25
Cinnosti v oblasti nemovitosti / Activities in real estate 23
Vyroba motorovych vozidel (kromé motocykl(), pfivést a navésl 20
Production of motor vehicles (except motorcycles), trailers and semi-trailers
Ostatni (po méné nez 20 registrovanych) / Other (each with less than 20 registered) 105
Celkem / Total 6 956
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Pokud jde o expozice jednotlivym karcinogen-
nim agens, nejcastéjSim divodem k registraci
je expozice cytostatikim (2 507 osob), profesio-
nalni expozice prachu tvrdych diev (780 osob)
a tfeti nejcastéjsi expozici je expozice slévaren-
skému prachu (559 osob). Celkovy prehled o expo-
zicich jednotlivym karcinogeniim uvadi tab. 8.2.3.

In terms of exposure to specific carcinogens the
most frequent reason for registration is exposure
to cytostatic drugs (2,507 persons), occupational
exposure to hard wood dust (780) and foundry
dust (559). A summary of exposure to individual
carcinogens is presented in Tab. 8.2.3.

Tab. 8.2.3 Pocet registrovanych osob v letech 2009—cerven 2013 podle poprvé uvedeného

karcinogenniho agens

Tab. 8.2.3 Number of registered persons in 2009—-June 2013 by the first noted carcinogen

Pocet registro-
Karcinogen vanych osob
Carcinogen Number of
registered persons
1,3-Butadien / 1,3-Butadiene 32
Benzen / Benzene 153
Benzo[a]pyren / Benzo[a]pyrene 120
Bromi¢nan draselny / Potassium bromate 1
Cytostatika / Cytostatics 2 507
Dichlormethan / Dichloromethane 6
Dichroman draselny / Kalium dichromate 1
Dimethylsulfat / Dimethyl sulfate 38
Ethylenoxid / Ethylene oxide 22
Formaldehyd / Formaldehyde 107
Horninové prachy / Rock dusts 105
Hydrazin / Hydrazine 1
CHL se zavaznymi pozdnimi ucinky (asfalt) / Asphalt 13
Chrom (V1) a jeho slouéeniny / Chromium (VI) and compounds 63
Ostatni slou¢eniny chromu (v€éetné chromanu olovnatého) 124
Other chromium compounds (incl. Lead chromate)
Kadmium / Cadmium 30
Latka s vétou R45: Muze vyvolat rakovinu / Substance with R45: May cause cancer 264
Latka s vétou R49: Muze vyvolat rakovinu pfi vdechnuti 3
Substance with R49: May cause cancer after inhalation
Nikl / Nickel 140
Slouceniny niklu, jako Ni / Nickel compounds, as Ni 35
Pesticidni latky / Pesticides 6
Polycyklické aromatické uhlovodiky / PAHs 16
Prace spojené s expozici polycyklickym aromatickym uhlovodikim ... 10
(cely nazev viz naf. vl. €. 178/2001 Sb. v platném znéni)
The work associated with exposure to polycyclic aromatic hydrocarbons ...
(full name, see Reg. Decree No. 178/2001 Coll., as amended)
Prach — azbestova vldkna — amfibolové azbesty / Dust — asbestos fibres — amphibole asbestos 2
Prach — azbestova vlakna — chryzotil / Dust — asbestos fibres — chrysotile 17
Prach — ¢ernouhelnych dolli / Dust — pit coal mines 125
Prach — dinas / Dust — Dinas 117
Prach — grafit / Dust — graphite 283
Prach — koks / Dust — coke 206
Prach — kiemen / Dust — silica 200
Prach — ostatni kfemicitany (s vyjimkou azbestu) / Dust — other silicates except of asbestos 241
Prach — rohovec / Dust — chert 8
Prach — Samot / Dust — fire-clay 15
Prach — talek / Dust — talc 27
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Pocet registro-
Karcinogen vanych osob
Carcinogen Number of
registered persons

Prach chromu / Chromium dust 19
Prach z tvrdych drfev / Hardwood dust 780
Slévarensky prach / Foundry dust 559
Styren / Styrene 247
Tetrachlorethylen / Tetrachloroethylene 11
Tetrachlormethan / Tetrachloromethane 12
Trichlorethen / Trichlorethene 11
Vinylchlorid / Vinylchloride 135
Vulkanizaéni dymy / Vulcanization fumes 133
Vulkanizaéni dymy rozpustné v cyklohexanu / Vulcanization fumes soluble in cyclohexane 11
Celkem / Total 6 956

Mezi dalsi dilezité ddaje sledované v ramci sys-
tému REGEX patii data o individualnich vysled-
cich cytogenetického vySetfeni a vySetfeni bio-
markerid. Dosud je v databazi registrovano 162 vy-
sledkt konven¢ni cytogenetické analyzy, které se
podrobilo celkem 62 osob. U 20 osob exponova-
nych cytostatikim bylo zjist€éno, Ze pramérné
procento aberantnich bunék je 2,25, u 16 osob
exponovanych etylénoxidu bylo primérné pro-
cento aberantnich bunék 3,41 a 2,39 u 26 osob,
u kterych je uvedena véta R 45: MiZze vyvolat
rakovinu. Z4adné informace o dalSich biomarkerech
nebyly zaznamendny.

8.3 Monitorovani zdravotnich ucinku —
Narodni zdravotni registr nemoci
z povolani

V roce 2012 bylo v Ceské republice hlaseno
u 412 7Zen a 687 muzi celkem 1 099 profesional-
nich onemocnéni, z toho bylo 1 042 nemoci z povo-
lani a 57 ohroZeni nemoci z povolani. Ve srovnani
s rokem 2011 poklesl v roce 2012 absolutni pocet
pracovnikil postizenych profesiondlnim onemoc-
nénim o 143 osob (14 %) a celkovy pocet hlaSe-
nych profesiondlnich onemocnéni nepatrné poklesl
0 167, tj. o 14 % pripadd. Incidence profesiondlnich
onemocnéni poklesla z 30,3 pfipadi v roce 2011
na 24,6 pripadd na 100 tisic zaméstnanct v civil-
nim sektoru nemocensky pojisténych podle zédkona
¢. 187/2006 Sb., v platném znéni. Vyvoj poctu pro-
fesiondlnich onemocnéni je zobrazen v tab. 8.3.1
ana obr. 8.3.

Nejvice nemoci z povolani bylo v roce 2012 diagnos-
tikovdno v Moravskoslezském kraji (celkem 314,

Other important data monitored under the REGEX
system include results of cytogenetic examinations
and biomarkers. To date, the database contains 162
cytogenetic analyses for 62 persons. In 20 persons
exposed to cytostatic drugs it was found that
the mean percentage of aberrant cells is 2.25,
in 16 persons exposed to ethylene oxide the mean
percentage of aberrant cells was 3.41 and 2.39
in 26 persons that are categorized as R 45: May
cause cancer. No further data on other biomarkers
are available.

8.3 Monitoring of Health Effects —
National Register of Occupational
Diseases

In 2012, a total of 1,099 cases of occupational
disease in 412 women and 687 men were reported
in the Czech Republic; of these, 1,042 were catego-
rized as occupational diseases and 57 as threat
of occupational disease. In comparison to 2011,
the absolute number of employees with occupa-
tional disease decreased by 14 % (143 persons);
the total number of registered occupational
diseases slightly decreased by 167 cases, i.e. 14 %.
Incidence rate of the occupational diseases
decreased from 30.3 cases in 2011 to 24.6 cases
per 100,000 employees in civil sector medically
insured according to the Act no. 187/2006 Coll.,
as amended. The dynamics of the number of
occupational disease are presented in Tab. 8.3.1
and in Fig. 8.3.

In 2012, most of the occupational diseases were
diagnosed in the Moravian-Silesian Region (total 314,
i.e. 28.6 % of all cases reported). Physical factors
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Tab. 8.3.1 Hlasené nemoci z povolani a ohroZeni nemoci z povolani v letech 2001-2012
Tab. 8.3.1 Reported cases of occupational diseases and threat of occupational diseases in 2001-2012

2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

Pocet pacientu 1661|1567 |1506|1316|1317 (1122|1062 (1115|1107 |1 050|1 054 | 911
Number of patients
Profesionalni onemocnéni celkem |1 677 |1 600 |1 558 |1 388 |1 400|1 2161291 |1 403 |1 313 |1 292 |1 266|1 042
Professional diseases total

Z toho: / From that:

nemoci z povolani 1627 |1531|1486|1329|1340|1150|1228|1327|1245|1236|1210| 57
occupational diseases
ohrozeni nemoci z povolani 50 69 72 59 60 66 63 76 68 56 56 |1 099

threat of occupational disease

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

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

Incidence na 100 000 nemo- 37.4| 35.8| 35.1| 31.6| 31.5| 27.5| 28.6| 30.7| 30.9| 30.0| 30.3| 24.6
censky pojisténych zaméstnanct
Incidence rate per 100,000
medically insured employees

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

z povolani, 2012
Tab. 8.3.2 Distribution of occupational diseases by region and Chapter of the List of occupational
diseases, 2012
Kraj Kapitola / Chapter Celkem
Region | I Il v v VI Total

Praha / Prague 2 10 3 8 3 0 26
StfedocCesky / Central Bohemia 2 47 69 9 4 0 131
Jihocesky / South Bohemia 0 64 11 16 10 0 101
Plzensky / Pilsen 1 59 39 6 17 0 122
Karlovarsky / Karlovy Vary 1 4 1 3 5 0 14
Ustecky / Usti nad Labem 0 26 4 7 41 0 78
Liberecky / Liberec 0 7 5 8 9 0 29
Kralovéhradecky / Hradec Kralové 3 9 8 10 2 0 32
Pardubicky / Pardubice 1 25 1 15 4 0 46
Vysocina / Vysocina 0 10 6 4 15 0 35
Jihomoravsky / South Moravia 3 5 8 15 8 0 39
Olomoucky / Olomouc 0 52 16 13 9 0 90
Zlinsky / Zlin 0 12 1 6 3 0 22
Moravskoslezsky / Moravian-Silesian 0 251 46 7 10 0 314
NerozliSeno (prace v terénu) / Not classified 0 2 2 1 0 0 5
Zahraniéi (prace mimo CR) / Work abroad 0 0 1 0 14 0 15
Celkem / Total 13 583 221 128 154 0 1099

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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tj. 28,6 % vsech hlasenych piipada). Nejpocetné;si
kategorii hlaSenych nemoci z povolani v Morav-
skoslezském kraji prfedstavovala onemocnéni zpa-
sobena fyzikalnimi faktory — 251, tj. 43 % ptipadd
hlaSenych v ramci kapitoly II seznamu nemoci
z povoléani v celé CR. Ve srovnani s rokem 2011
doslo k nartistu poc¢tu hlasenych nemoci z povo-
lani ve tfech krajich, nejvice v kraji Plzeriském
(0 37, tj. 43,7 % pripadt). V dalSich krajich pocet
hlaSenych pfipadi klesl, nejvice v kraji Kralové-
hradeckém (o 32, tj. 50 % pripadit). U péti pracov-
nikil vzniklo profesionalni onemocnéni pii plnéni
pracovnich dkolti na riznych mistech Ceské re-
publiky a 15 onemocnéni vzniklo pfi praci v za-
hrani¢i. Rozdéleni nemoci z povolani podle kraje
vyskytu obsahuje tab. 8.3.2.

Nejvice nemoci z povolani bylo vyvolano piso-
benim fyzikélnich faktorti (kapitola II — 583 pii-
padd). V sestupném potadi nasledovaly nemoci
tykajici se dychacich cest, plic, pohrudnice a po-
brisnice (kapitola III — 221 ptipadl), nemoci pie-
nosné a parazitarni (kapitola V — 154 ptipadd),
nemoci kozni (kapitola IV — 128 pfipadl), nemoci
zpusobenych chemickymi latkami, které byly hla-
Seny pod kapitolou I, bylo 13 piipadii — viz obr. 8.4.
V ramci kapitoly VI (nemoci zpisobené ostatnimi
faktory a ciniteli) nebylo v roce 2012 hl4seno
7Zadné onemocnéni. Nejcastéj$i nemoci z povolani
vubec byl syndrom karpélniho tunelu zptisobeny
pret¢Zovanim (210 ptipadl) a praci s vibra¢nimi
nastroji (160 ptipad).

V roce 2012 vzniklo nejvice profesionalnich one-
mocnéni v odvétvi ekonomické ¢innosti ,,téZba a
dobyvani* (CZ NACE B05-08) — celkem 190,
tj. 17,3 % pripadi. V sestupném potadi nasle-
dovalo odvétvi ,,vyroba kovovych konstrukci a
kovodélnych vyrobku“ (CZ NACE C25 - cel-
kem 132 pripadid), odvétvi ,,zdravotni a socidlni
péce” (CZ NACE Q86-88) — celkem 131 pii-
padl) a odvétvi ,,vyroby motorovych vozidel*
(CZ NACE C29) — celkem 89 ptipadt. V dalsich
odvétvich bylo profesiondlnich onemocnéni hla-
Seno podstatné méné (celkem 1-67 ptipadi).

Nejvice nemoci z povolani vzniklo pfi pracov-
nich Cinnostech zafazenych do rizikové kategorie 3

were the most frequent cause of occupational
disease in that region — 251, i.e. 43 % of all cases
reported within the Chapter Il of the list of occupa-
tional diseases in CR. In comparison to 2011,
there was an increase in reported occupational
diseases in 3 administrative regions, the greatest
increase being in the Plzeit Region (by 37 cases,
i.e. 43.7 %). In other regions the number of
reported cases decreased, most in Hradec Krd-
lové Region (by 32 cases, i.e. 50 %). Five workers
formed a professional disease during the course
of work at various locations in the Czech Republic
and 15 diseases developed while working abroad.
The distribution 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 — 583 cases). In
descending order there followed diseases affecting
the respiratory tract, lungs, pleura and peritoneum
(Chapter Il — 221 cases), infectious and parasitic
diseases (Chapter V — 154 cases), dermal affec-
tions (Chapter IV — 128 cases), diseases caused
by chemical substances (Chapter I — 13 cases),
see Fig. 8.4. Within the Chapter VI (diseases
caused by other factors and agents) no disease
was reported in 2012. The most frequent occupa-
tional disease was syndrome of the carpal tunnel
caused by overloading (210 cases) and by work
with vibrating machines (160 cases).

In 2012, the majority of occupational diseases
occurred in the “Mining and extracting” sector
(CZ NACE B05-BO08) total 190, ie. 17.3 % of
cases. In descending order followed by “Produc-
tion of metal constructions and metalworking pro-
ducts” (CZ NACE C25, total 132 cases) “Health
and social care” sector (CZ NACE Q86-88, total
131 cases) and “Production of motor vehicles*
(CZ NACE C29, total 89 cases). In other sectors of
economic activity occupational diseases were signifi-
cantly less reported (ranged from 1 to 67 cases).

The majority of occupational diseases aroused
in workers within the work classified in the risk
category 3 (total 438, i.e. 40 % of cases). In the
risk category 4 there aroused a total of 132 cases
of occupational disease, in the risk category 2R
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(celkem 438, tj. 40 % vSech pfipadi). V rizikové
kategorii 4 vzniklo celkem 132 nemoci z povolani,
v rizikové kategorii 2R to bylo 74 piipadd. Pti praci
zatazené do kategorie 1 vzniklo 136 onemocnéni,
v nerizikové kategorii 2 to bylo 271 onemoc-
néni. Pri pracich, které byly kategorizovany jako
nerizikové, vznikaly zejména nemoci infek¢ni a
parazitarni, nemoci kozni a alergické nemoci plic
a hornich cest dychacich, u nichz doptedu nelze
moznost onemocnéni predvidat, protoZe se zde
uplatiiuje také individudlni vnimavost jednotli-
vych osob. V nékterych z téchto piipadl se vSak
ukézalo, Ze zaméstnavatel zaradil praci do ne-
spravné (niZ$i) kategorie. Nejvice nemoci z povo-
lani vzniklo v roce 2012 v podnicich s 500 a vice
zaméstnanci (celkem 528, tj. 47,5 % piipadu).

it was 74 cases. The non-risk category 1 produced
136 cases, whilst in non-risk category 2 a total
of 271 cases were recorded. In the non-risk
categories the diseases were mostly infectious
and parasitic, dermal and allergic affections of
the lungs and upper respiratory tract, which are
however unpredictable as there is also in play
the individual sensitivity of the subjects. Never-
theless, some of the cases were reported by the
employers in the wrong (lower) category. The
most occupational diseases aroused in enterprises
with 500 and more employees (a total of 528,
i.e. 47.5 % of cases).
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7 N
Obr. 8.1 Zaméstnanci zafazeni v kategoriich rizikové prace v krajich,
stav k 28. 5. 2013
Fig. 8.1 Employees registered in the risk work categories in regions,
on May 28, 2013
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 133 703 Zen a 327 899 muzu.
Liberecky The total of 133,703 women and 327,899 men in the risk work categories.
Karlovarsky ‘ ‘ ‘ ‘ ‘ ‘ ‘
0 10 20 30 40 50 60 70 80 90 100
Pocet [v tisicich]
Number [in thousands]
Zdroj: Informacni systém kategorizace praci
Source: Information system of work categorization
Obr. 8.2 Evidované expozice v kategoriich rizikové prace podle faktoru,
stav k 28. 5. 2013
Fig. 8.2 Registered exposures in the risk work categories by factor,
on May 28, 2013
Hluk
Noise
Fyzicka zatéz
hysical load
Prach
Dust
Vibrace
Vibrations
Psychicka zatéz
y Mental load -
Biologické Cinitele
Biolggical agents :-
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Working pposture _
Chemické latk
Chemicals :-
Neionizujici zafeni a elmag. pole ok i . .
Non-ionizing rédiation and elmag. ?ield D Potencialné rizikova prace (kategorie 2R)
Zatéz teplem Potentially hazardous work (category 2R)
Heat load Rizikova prace (kategorie 3)
Zral\(/?svialz;cggcz] ] Hazardous work (category 3)
ngrané prace [ Vysoce rizikova prace (kategorie 4)
elected jobs Highly hazardous work (category 4)
Zatéz chladem
Cold load
lonizujici zareni
lonizing radiation
0 50 100 150 200 250 300
Pocet [v tisicich]
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Zdroj: Informacni systém kategorizace praci
Source: Information system of work categorization
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7 3
Obr. 8.3 Vyvoj poétu nové hlasenych profesionalnich onemocnéni v CR, 2000-2012
Fig. 8.3 Time trends in occupational diseases incidence in the Czech Republic,
2000-2012
Pocet pFipadl
Number of cases
1200 | |
< Muzi
\ Males
1 000 — y
DN Zeny
Females
800 \
4
600
400
200
0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
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, 2012
Fig. 8.4 Distribution of occupational diseases by the list of occupational diseases, 2012
1.2%
Nemoci z povolani zpisobené chemickymi latkami
Occupational diseases caused
14.0 % by chemicals
Nemoci z povolani pfenosné a parazitarni
Infectious and parasitic
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fyzikalnimi faktory
11.6 % Occupational diseases caused
Nemoci z povolani kozni by physical factors
Occupational diseases
of the skin
20.1 %
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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Zavéry
Conclusions

9. ZAVERY

Vysledky Systému monitorovani za rok 2012 pfi-
nesly dalsi ddaje do ¢asovych tad, ze kterych je
mozné usuzovat na trendy ve vyvoji velikosti a
zdravotni zdvaznosti ptivodu cizorodych latek ze
Zivotniho prostiedi v CR a zdravotniho stavu popu-
la¢nich skupin. Kromé toho pfinesl nékteré dalsi
informace o expozici faktoriim Zivotniho prostredi

ziskané novymi aktivitami.

Znecisténi ovzdusi bézného prostiedi sidel nej-
zavaznéjsim ze sledovanych polutantti, suspendo-
vanymi Casticemi, z meziro¢niho pohledu mirné
poklesl, nicméné dlouhodoby linearni trend od
konce 90. let (resp. pocatku nového tisicileti)
neukazuje na pokles ani nartst ro¢nich koncen-
traci frakce PMjq (resp. frakce PM; 5). Na rozdil
od mirného sniZeni hodnot pozorovaného v nékte-
rych silné znecisténych lokalitich dochazi k po-
zvolnému rustu v lokalitaich dosud hodnocenych
jako maélo znecisténé.

Dlouhodoba expozice jemnym aerosolovym casti-
cim vyvolava oxidacni stres, ktery hraje kritickou
tlohu v patologii mnoha onemocnéni, jako je
aterosklerdza, kardiovaskularni a nadorova one-
mocnéni, diabetes, revmatoidni artritida, neurode-
generativni onemocnéni, urychlené starnuti a dalsi.
Urychluje také vyvoj aterosklerézy a zhorSuje jeji
nasledky, zvySuje riziko trombdzy, kterd muze
mit za nasledek akutni korondrni syndrom [1].
Dlouhodobé expozice Casticim také miiZze vést
k opakovanym infekcim dychacich cest a nasled-
nym chronickym respiranim symptomim spo-
jenym se sniZenou nadéji doziti [2]. Dtsledkem
expozice obyvatel CR suspendovanym &asticim, pfi
realistickém odhadu poméru frakci PM; s/PM;, je
kolem 6 tisic pred¢asné zemielych ro¢né!. Nésled-
kem kratkodobé zvySenych koncentraci aeroso-
lovych castic v ovzdusi bylo i v roce 2012 podle
odhadu hospitalizovano priblizné 2 tisice lidi.

Skutecnost, Ze situace v moravskoslezskych sidlech
je ve srovnani s ostatnimi sidly v republice vy-
razné nepfiznivejsi je zdlraznéna srovnanim pri-
mérnych hodnot ro¢nich koncentraci ¢astic frakce
PMjg. V souboru sidel Moravskoslezského kraje
byla ve vSech typech sidelnich lokalit, vymezenych

9. CONCLUSIONS

The 2012 outputs of the Monitoring System provided
another data to the time series from which the
trends can be gathered in the extent and the health
significance of environmental contaminants intake
and in health status of population groups. Moreover,
it brought some additional information on exposure
to environmental factors by new activities.

The burden caused by aerosol particles, which is
one of the most harmful airborne pollutants, has
slightly decreased interannually but the long-term
linear trend from the end of the 90ties and from the
beginning of the new millennium for PM;p and PM> s,
respectively, does indicate neither increase nor
decrease of the annual levels. The decline of measured
values in certain high-load regions is balanced by
a gradual deterioration in low-load areas.

Exposure to fine aerosol particulates causes oxida-
tive stress; this stress plays a critical role in the
pathology of many diseases like atherosclerosis,
cardiovascular and oncological diseases, diabetes
mellitus, rheumatoid arthritis, neurodegenerative
diseases, accelerated ageing, etc. It also accele-
rates the development of atherosclerosis and
worsens its consequences; it increases the risk of
thrombosis possibly resulting in the acute coronary
syndrome [1]. Long-term exposure can conduce to
repeated respiratory tract infections resulting in
chronic respiratory symptoms associated with lower
life expectancy [2]. The health impact assessment
of long-term exposure to aerosol particles amounts
roughly to 6,000 premature deaths’, counting with
the realistic estimate of the mean PM, s/PM g
fractions rate. According to the estimation a total
of about 2,000 people were hospitalized due to
the short-term increased concentrations of aerosol
particles in 2012.

The fact of the adverse situation in the Moravian-
Silesian municipalities as against the other ones in
the Czech Republic is underlined by the comparison
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 the Moravian-Silesian
municipalities was higher than that ones in the set

' Jde o stfedni odhad.

" The mean estimate.
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podle jejich charakteru a zdrojii zne€istovani, stiedni
ro¢ni koncentrace PM( vyS8i neZ v souboru ostat-
nich sidel CR. Konkrétn& v dopravou a priimyslem
vyznamné neovlivnénych lokalitich predstavuji-
cich bézné méstské prostredi se stfedni ro¢ni hod-
nota mezi témito dvéma soubory mést lisi zhruba
010 pg/m3, tedy o 30 %.

Linearni trend koncentraci zastupce karcinogen-
nich polycyklickych aromatickych uhlovodikt
benzo[a]pyrenu v béZném méstském prostredi je
z dlouhodobého pohledu i béhem poslednich
let klesajici. CeloZivotni expozice koncentracim
benzo[a]pyrenu ve vysi platného ro¢niho limitu
predstavuje riziko vzniku naddorového onemocnéni
ve vySi zhruba 8 pripadd na 100 tisic obyvatelz.
Podobnému riziku jsou vystaveni obyvatelé Zijici
v bézném méstském prostredi, neovlivnéném pri-
myslem a nepfili§ zatiZeném dopravou (zhruba do
10 tisic vozidel/den). V primyslovych oblastech
Moravskoslezského kraje je riziko vyssi, pfiblizné
Ctyfndsobné. Na stanici v Ostravé-Bartovicich je
pozorovéan naopak rostouci trend hodnot toxického
ekvivalentu benzo[a]pyrenu, ktery v roce 2012 do-
sahl svého maxima za poslednich zhruba deset let.

Po letech nartstu prevalence alergickych onemoc-
néni u déti, pozorovanych monitoringem v né-
kolika etapach od poloviny 90. let, doSlo mezi
lety 2006 a 2012 ke stabilizaci celkového vy-
skytu alergii u déti na zhruba 30 %. Zastavil se
nartst vyskytu nékterych alergickych onemoc-
néni, jako napiiklad pylové rymy nebo atopického
ekzému u déti. Podobna situace zpomaleni na-
rastu az stabilizace vyskytu pylové rymy a ekzému
byla po predchozich desetiletich rstu pozorovana
napf. ve Spojeném kralovstvi od poloviny 90. let [3];
u nés tento jev tedy nastal se zhruba desetiletym
zpozdénim. Neékteré tyto trendy vysvétluji odbor-
nici napf. zménami povédomi a vnimani aler-
gickych onemocnéni a zménami diagnostickych
praktik béhem c¢asu. Mohou také odrazet zmény
v epidemiologické situaci nastavajici v dasledku
zmeén senzitivity populace anebo zmény environ-
mentalnich faktora.

Naopak, nartst vyskytu astmatu u Ceskych déti
pokracoval; linearni trend byl mezi lety 1996 a 2012
signifikantné rostouci. Podle posledni etapy studie

of all other municipalities. Particularly the mean
annual PM g level in by traffic and industry not
significantly affected localities differed by 10 ,ug/m3,
it means the difference of almost 30 % between
these two sets of towns.

The linear trend of annual concentrations of
benzo[a]pyrene BaP, the representative of carci-
nogenic polycyclic aromatic hydrocarbons, shows
a significant decrease either from the long-term
view or within the last couple of years in the
common urban environment. The lifelong expo-
sure to benzo[alpyrene concentrations amounting
to the annual limit value represents the risk of
8 incremental cancer cases per 100,000 popula-
tion®. To the similar risk are exposed the inhabi-
tants of the urban localities which are not affected
by industry and with low traffic burden (up to
10 ths. vehicles/day). In industrial areas of the
Moravian-Silesian region the risk is roughly four
times higher. At the measurement station in
Ostrava-Bartovice there is observed on the contrary
growing trend of the annual values of the toxic BaP
equivalent TEQ; it reached its maximum in 2012.

After years of increase of allergic diseases pre-
valence in children observed by monitoring in
several stages since the mid-90th years, the over-
all prevalence of allergies in children stabilized
between 2006 and 2012 at around 30 %. Increase
in prevalence of some particular allergic diseases
has stopped, e.g. hay fever and atopic eczema. Similar
situation — the increase slowdown or stabilization
of the hay fever and eczema prevalence has been
observed e.g. in United Kingdom since the mid-
90ties after the previous decades of its growth [3].
Thus in CR this phenomenon occurred with roughly
ten-year delay. These trend have been explained
by the experts e.g. by artefacts such as changes
in perceptions and diagnostic practices over time,
they may reflect changes in the epidemiology
resulting from changes in the sensitivity of the
population or to changes in environmental factors.

On the other hand, increase in asthma prevalence
in children has been continued in CR. There was
significant increasing linear trend between 1996
and 2012. The last phase of the ISAAC study [4]
revealed that in all participating countries the life-

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

2 According to the Air quality guidelines for Europe, WHO,
Copenhagen, European Series no. 91, 2000.
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ISAAC [4] ve vSech zucastnénych zemich celo-
Zivotni prevalence astmatu u déti stdle stoupa,
prestoze vyskyt symptoma astmatu v tzv. anglicky
mluvicich zemich (a nékterych zapadoevropskych)
s tradicné nejvys$Sim poctem déti uvadéjicich
symptomy, se stabilizoval s ndznakem poklesu.
V zemich s pivodné niz§im vyskytem, kam byla
fazena i vychodni Evropa, pokracoval nartst.
Podle téhoz zdroje vSak ve vSech zemich celo-
Zivotni prevalence astmatu u déti bez ohledu na
vyskyt symptomil stale roste, coz odpovid4 i situaci
zjisténé monitoringem.

Monitoring dietarni expozice umoznil vyclenénim
nového projektu NUTRIMON podrobnéjsi zkou-
mani otazky, zda ma obyvatelstvo dostate¢ny pii-
vod mineralnich latek (makro- i mikronutrient®)
vyzivou. Vysledky ukazuji vyznamny nedostatek
pfivodu véapniku, hot¢iku a drasliku ve vSech po-
pulacnich skupinach. V nékterych piipadech byly
vSechny osoby dané populacni skupiny, zejména
Zen, pod urovni dostate¢ného piivodu. U Zen v riz-
nych vékovych skupinich byl také z velké Casti
zjistén nedostatecny piivod Zeleza, selenu a zinku.
Rovnéz znacna ¢ast seniorské populace nad 60 let
véku ma nizs$i nez doporuceny dietarni privod
minerdlnich latek. Znalost nedostate¢ného ptivodu
mineralnich latek vyZzivou v jednotlivych populac-
nich skupinich a vyplyvajicich zdravotnich rizik
by mohl pomoci pro pfipadna opatieni k napravé.

Kvalitu pitné vody z verejnych vodovodil je mozno
hodnotit jako dobrou. Ze vSech sledovanych kon-
taminantd je z pitné vody nejvyssi pfivod dusic-
nanll, a to primérné ve vys$i 7-8 % hodnoty
denniho pfijatelného pfivodu dusi¢nanti (vodou
a potravinami). Celkem 68 tisic obyvatel CR bylo
v roce 2012 zasobovano vodou s nadlimitnim obsa-
hem dusi¢nand na zakladé schvalené ¢asové ome-
zené vyjimky, podloZené posouzenim miry zdra-
votniho rizika pro spotiebitele. Pfivod ostatnich
sledovanych $kodlivin, v¢etné chloroformu, cini
prumérmné do 1 % pfijatelné/tolerovatelné hodnoty.
Podle studie vyskytu huménnich 1éc¢iv v pitné
vodé z roku 2011 se zbytky 1éCiv v pitné vodé na
kohoutku vyskytuji pouze sporadicky a ve stopo-
vych mnoZstvich. Expozice takovym davkam byla
vyhodnocena jako zanedbatelnid vzhledem k mini-
malnim 1é¢ebnym davkam (napf. pro ibuprofen)
anebo vzhledem k pfivodu potravou (napft. pro hor-
monaln€ aktivni latky). Dvacet let po ukonceni
fluoridace vody v CR je expozice fluoridiim z pitné

time prevalence of asthma in children is increasing,
although the rise in the prevalence of asthma
symptoms has peaked and may even have begun to
decline in English language countries (and some
of Western Europe) where the symptom prevalence
was traditionally the highest. In the countries with
previous lower prevalence, among others also in
East Europe, the growth continued. According to
this source in all countries the lifetime prevalence of
asthma in children irrespective of the occurrence
of symptoms has been increasing, which corresponds
to the situation of the monitoring findings.

By focusing of the dietary exposure monitoring on
nutrient intake it was enabled the more detailed
investigation of the micro- and macronutrient
intake in the population. The results show significant
insufficiency in calcium, magnesium and potassium
intake in all population groups. In some cases, all
subjects in certain population groups, especially of
women, were under the level of sufficient supply. In
large proportion of women in different age groups
insufficient intake of iron, selenium and zinc was
also detected. Considerable part of seniors 60+
has lower than the recommended dietary intake
of minerals as well. The knowledge of insufficient
dietary mineral intake and resulting health risks
in particular population groups could facilitate
possible remedial actions.

The quality of the drinking water from the public
supply can be evaluated as good. From all the con-
taminants from drinking water the highest intake is
that of nitrates — in average it amounts to 7-8 % of
the acceptable daily intake ADI. A total of 68,000
population was supplied with water exceeding the
limit for nitrate in 2012 based on granted time-
limited exemptions supported by assessment of
health risk for consumer. Average intake of other
monitored contaminants including chloroform
amounts to 1 % of the tolerable intake. The study
of the human drugs in drinking water from 2011
revealed that these occurred only sporadically and
in trace amounts at the consumer. The exposure to
such doses was evaluated to be negligible con-
sidering the minimal therapeutical doses (e.g. in
case of ibuprofen) or in view of dietary intake
(e.g. in case of hormonally active substances).
Twenty years after stopping water fluoridation
exposure to fluorides from drinking water is due
to their natural occurrence which is low in CR.
According to anew NIPH study the fluorides intake
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vody dana jejich pfirozenym vyskytem, ktery je
v CR velmi nizky. Podle nové studie SZU je piivod
fluoriddl z pitné vody z hlediska negativnich i po-
zitivnich G¢inkt nizky, a to natolik, Ze pro mozné
plsobeni proti zubnimu kazu ma v CR vétsi poten-
cial vapnik, jehoZ mnoZstvi v pitné vodé je vyssi.

Pokud jde o vodu rekrea¢ni, podle novych pra-
videl platnych v EU vyhovélo limitnim poZadav-
kiim (alesponi kategorie prijatelnd jakost vody)
90 % z celkového poctu sledovanych koupacich
vod v CR (160).

Mezinédrodni studie biologického monitoringu
DEMOCOPHES pfinesla prvni informace o obsahu
metabolitd ftalati v moci ¢eské populace. Potvr-
dily se obvyklé vyssi hladiny u déti, neZ u dospé-
Iych. Hrani¢ni hodnota souctu dvou hlavnich
mozné zdravotni u¢inky, byla mirné€ prekrocena
u 1 ditéte ze sledovanych 120 déti. U jejich matek
nebyla hrani¢ni hodnota prekrocena, maximalni
hodnota dosédhla zhruba jeji poloviny. Sledovani
obsahu metabolitt ftalati bude v rdmci moni-

toringu déle pokracovat.

Studie zdravotniho stavu obyvatel CR HELEN
umoznila vyzkum vlivu socio-ekonomickych fak-
tord a faktord Zivotniho stylu na vyskyt chronic-
kych onemocnéni. Ze socio-ekonomickych faktort
byla asociace nejsilngjsi, resp. nejcastéjsi mezi
Spatnym hodnocenim vlastniho zdravi, vyskytem
dlouhodobych zdravotnich obtiZi, resp. fady kon-
krétnich chronickych onemocnéni a financni si-
tuaci, ktera v sobé do ur€ité miry zahrnuje i vliv
vzdélani a zaméstnani (resp. nezaméstnanosti).
Tato zjiSténi souvisi s problematikou nerovnosti
ve zdravi, ktera je jednim z hlavnich témat k fe-
Seni v ramci nové koncepce ochrany a podpory
zdravi v CR. Z faktordi Zivotniho stylu byla nej-
vyznamnéjsi obezita; nejsilnéj$i vazba byla zjis-
téna s hypertenzi a cukrovkou.

Vyznamnd souvislost, zjisStovana také zahrani¢nimi
studiemi, byla rovnéZ potvrzena mezi vyskytem
hypertenze a mirou obtéZovani dopravnim hlu-
kem. Sance trpét hypertenzi je pro silné obt&Zo-
vané obyvatele mést dopravnim hlukem o zhruba
60 % vyssi, nez pro slabé ¢i vlibec neobtéZované.
Pro sousedsky hluk byla asociace slabsi.

Pti préci jsou lidé Casto vystaveni faktorim, které
se v béZném zivoté vyskytuji v daleko mensi mite

from drinking water is low in view of both negative
and positive effects. For possible caries prevention
the calcium seems to have greater potential as its
amount in water is much higher.

Concerning the bathing waters as many as 90 %
of the total number of the monitored bathing
waters in CR (160) met the limit requirements
(at least acceptable water quality) under the new
rules in force in the EU.

The international biomonitoring study DEMO-
COPHES brought first information on phthalate
metabolites content in urine of the Czech popula-
tion. It confirmed the usual higher levels in children
than in adults. Boundary value of the sum of the two
major metabolites of DEHP, above which are not
already excluded the possible health effects was
slightly exceeded in one child of the monitored
120 children. For their mothers the threshold was
not exceeded; the maximum value reached about
the halfway point. The monitoring of phthalate
metabolites will continue in 2013.

Population health study HELEN enabled to analyze
the influence of socio-economic and lifestyle factors
on the incidence of chronic disease. Of the socio-
economic factors, the association was strongest
and most frequent between poor self-rated health,
occurrence of long-term health problems, number
of chronic diseases and financial situation, which
implicates also the effect of education and employ-
ment (or unemployment). These findings are related
to the inequalities in health issues that are one
of the main topics in the new conception of
health protection and promotion in CR. Of the
life-style factors, the most important was obesity;
the strongest association was found with hyper-
tension and diabetes mellitus.

Significant association between hypertension and
traffic noise annoyance was also found by moni-
toring, which has been likewise described in
European research studies. The odds of having
hypertension is by about 60 % greater in strongly
annoyed urban population than in weakly or not
at all annoyed. In case of neighborhood noise
the association was weaker.

In the occupational environment people have often
been exposed to factors that occur to a lesser
extent or neither in a common life. Work catego-
rization by factors represents a way of work and
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nebo se nevyskytuji viibec. Formou hodnoceni
zdravotnich rizik z prace je kategorizace praci
podle faktorti. V kategoriich rizikové prace bylo
do kvétna 2013 evidovano v CR téméf piil miliénu
osob, z toho v kategorii vysoce rizikové prace pra-
cuje 15 tisic osob. Pfi rizikové praci je nejcastéjsim
negativnim faktorem nadmérny hluk. Pocet osob
postizenych profesionalnim onemocnénim i pocet
diagnostikovanych onemocnéni ve srovnani s pred-
chozim rokem poklesl. Podobné jako v pfedcho-
zich letech nejvice nemoci z povolani vzniklo v ka-
tegorii 3 stfedné rizikové prace. Systém registrace
zaméstnancil exponovanych karcinogeniim dosud
nefunguje ve vSech krajich na potfebné trovni,
proto celkovy pocet zhruba 7 tisic exponovanych
nelze povaZovat za redlny stav v CR.

Aby bylo mozno uplatiiovat strategii sniZovani
zdravotni zatéZe ze znecliSténého Zivotniho pro-
stfedi tam, kde je to nejvice potieba, je potieba
nadale systematicky sledovat droveni kontaminace
Zivotniho prostiedi a hodnotit vyplyvajici zdravotni
rizika a zdravotni dopady. Monitorovani Zivotniho
prostiedi a zdravi tak mze napomoci zajiSténi
podminek trvale udrzitelného Zivota.
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workplace hazard assessment. Until May 2013, 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 as well as the number of
diagnoses decreased 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 7,000
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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