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Uvod
Introduction

1. UVOD

Systém monitorovani zdravotniho stavu obyvatelstva
Ceské republiky ve vztahu k Zivotnimu prosttedi (dale
Systém monitorovani) je koordinovanym systémem
sbéru udaju o kvalité slozek zivotniho prostredi, které
predstavuji pfimé cesty expozice ¢loveka zdravi Skod-
livym faktorim, a hodnoceni jejich vlivu na zdravotni
stav Ceské populace. Cilem je vytvofit validni infor-
mace pro rozhodovani statni spravy a samospravy
v oblasti politiky vetfejného zdravi, a v ramci fizeni
a kontroly zdravotnich rizik. Pfinosem systému moni-
torovani je 1 vytvareni ¢asovych fad indikatort, které
dokumentuji uspésnost ¢i nedostatky v plnéni narod-
nich programu a politik v ochrané vefejného zdravi.
Systém monitorovani je realizovan na zakladé Usne-
seni vlady Ceské republiky &. 369/1991, je obsazen
v zakon¢ o ochrané vetejného zdravi ¢. 258/2000 Sb.
v platném znéni, a je jednou z priorit Ak¢éniho planu
zdravi a Zivotniho prostiedi Ceské republiky, ktery
byl schvélen Usnesenim vlady ¢. 810/1998.

Systém monitorovani byl v roce 2019 realizovan

v sedmi subsystémech:

» zdravotni duasledky a rizika znefiSténi ovzduSi
(subsystém I),

+ zdravotni disledky a rizika znec€iSténi pitné a re-
kreaéni vody (subsystém II),

* zdravotni disledky a rusivé ucinky hluku (subsys-
tém III),

* zdravotni disledky zatéZe lidského organismu ci-
zorodymi latkami z potravinovych fetézcu, dietarni
expozice (subsystém V),

* biologicky monitoring ¢lovéka (subsystém V),

» zdravotni stav obyvatel (subsystém VI),

* zdravotni rizika pracovnich podminek a jejich di-
sledky (subsystém VII).

Hlavnim zamérem systému je sledovat a hodnotit ¢a-
sové fady vybranych ukazatell kvality zivotniho pro-
stiedi, hodnotit velikost chronické expozice obyvatel
Ceské republiky $kodlivinam z prostiedi a odhadovat
vyplyvajici zdravotni dopady a rizika. Jsou zde zpra-
covavany udaje o dopadech expozice Skodlivinam
z venkovniho ovzdusi, z pitné vody ve vodovodnich
sitich a z celého spotiebniho kose potravin. V dietarni
expozici je pozornost zameéfena i na hodnoceni ptivo-
du benefitnich latek z potravy. Vyznamnou soucasti
systému je monitoring obsahu toxickych i potfebnych
latek pfimo v biologickém materialu populace.

1. INTRODUCTION

Environmental Health Monitoring System (Monitor-
ing System) is a comprehensive system of data col-
lection and assessment of the environmental quality
indicators which present direct pathways of human
exposure to contaminants in the Czech Republic. The
aim of the Monitoring System is to provide high quali-
ty background data for decision making in the fields of
public health protection, health risk management and
control. The System was set out by the Government
Resolution from 1991, and 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.

In 2019, the Monitoring System involved seven sub-

systems as follows:

» Airborne pollution and associated health risks
(Subsystem 1);

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

o Community noise and health (Subsystem I11);

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

*  Human biomonitoring (Subsystem V),

* Health status of the population
(Subsystem VI),

* Occupational hazards and their consequences
(Subsystem VII).

groups

The main focus of the System is to monitor and evalu-
ate the time series of selected indicators, to assess the
magnitude of the chronic exposure of the population
to the pollutants from the environment, and to esti-
mate the resulting health effects and risks. It includes
data on exposures and risks from the urban outdoor
air, from drinking water in the Czech Republic’s wa-
ter mains and from the whole food basket, where it
also monitors selected micro- and macroelements. An
important part of the system is the monitoring of the
content of toxic and necessary substances directly in
the biological material of the population.

Information on the of health problems and diseases
prevalence in certain population groups as well as
the risk factors of chronic noninfectious diseases is
an important complement to the routine health statis-
tics. In 2019, the second phase of the national health

SZU Praha, Ustfedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System
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Informace o vyskytu zdravotnich obtizi a nemoci
v populacnich skupinach a rovnéz rizikovych fakto-
ru, které vedou ke vzniku chronickych onemocnéni,
tvoti dilezity dopln€k rutinni zdravotnické statistiky.
V roce 2019 probehla I1. etapa celonarodni prevalenc-
ni studie zdravotniho stavu dospélé populace Euro-
pean Health Examination Survey (EHES), zahrujici
1ékatské vySetieni rizikovych faktord vzniku kardio-
vaskularnich onemocnéni.

Zprava zahrnuje také tradiéné zpracovavané udaje
0 expozici zdravi Skodlivym latkdm a faktordm v pra-
covnim prostiedi.

Systém monitorovani je zapojen do celoevropskych
informacnich siti a databazi, a jeho Cinnosti se staly
soucasti plnéni mezinarodnich imluv nebo pozadav-
ki Evropské komise. Projekty monitoringu se zapojuji
do aktivit sméfujicich k harmonizaci monitorovacich
¢innosti v Evropé¢, jakoz 1 do vyzkumnych mezinarod-
nich projekta.

Zabezpeceni a tizeni jakosti (QA/QC) prace analytic-
kych laboratofi, které analyzuji vzorky sbirané v ram-
ci Systému monitorovani, je soucasti programil prace
samotnych laboratoii za podpory organizaci, kterym
prislusi. Jedna se o laboratofe zdravotnich tUstavi,
jinych instituci ¢i laboratoie soukromé. Hlavnimi
castmi systému zabezpeceni jakosti analyz u labora-
tofi v Systému monitorovani zlstavaji prvky procesu
akreditace ¢i autorizace. VéEtSina spolupracujicich la-
boratoii ma akreditované metody podle CSN EN I1SO/
ICE 17025.

Podrobné vysledky monitorovani z jednotlivych sub-
systémul jsou uvedeny v odbornych zpravach, které
jsou spolu se Souhrnnou zpravou a dal§imi informa-
cemi o Systému monitorovani uvedeny na interneto-
v¢ adrese Statniho zdravotniho Ustavu www.szu.cz/
publikace/monitoring-zdravi-a-zivotniho-prostredi.

survey on the adult population - European Health
Examination Survey (EHES) was realized, including
a medical examination of the cardiovascular disease
risk factors.

This report includes the processed data on occupati-
onal exposures to toxic compounds and harmful fac-
tors, and on the professional diseases, as usual.

The Monitoring System has been linked to the Eu-
ropean information networks and databases, and its
activities are a part of international conventions im-
plementation or fulfilling the EC requirements. Mo-
nitoring projects have been actively involved in the
harmonization efforts in Europe as well as in other
international scientific projects.

Quality assurance and control (QA/QC) in the ana-
Iytical laboratories participating in the Monitoring
System have been included in the activities of the la-
boratories under assistance of the relevant instituti-
ons — the regional public health institutes, other orga-
nizations and private labs. The QA system for analy-
ses in the Monitoring System laboratories is based on
the accreditation procedure steps. Most collaborating

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

The results have been presented in more detail in
the subsystems Technical Reports (in Czech) that
are available at the websites of the National Insti-
tute of Public Health www.szu.cz/publikace/monito-
ring-zdravi-a-zivotniho-prostredi, and this Summa-
ry Report www.szu.cz/topics/environmental-health/
environmental-health-monitoring.

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



Zdravotni disledky a rizika znecisténi ovzdusi
Health risks of air pollution

2. ZDRAVOTNIi DUSLEDKY
A RIZIKA ZNECISTENI
OoVvzDUSI

Subsystém 1 zahrnuje sledovani vybranych ukazate-
14 kvality venkovniho a vnitiniho ovzdusi. Vysledky
meéfeni koncentraci znecistujicich latek ve venkov-
nim ovzdusi jsou ziskavany v zékladni siti 116 mé-
ficich stanic v sidlech, z nichZ vétsinu spravuje Ces-
ky hydrometeorologicky ustav (ISKO CHMU); tyto
stanice byly vybrany tak, aby jejich umisténi a rozsah
métenych latek vyhovoval pozadavkim Systému mo-
nitorovani. Ze sité provozované CHMU byla v roce
2019 do zpracovani zahrnuta data z méstskych stanic
meficich zakladni skodliviny a vybérove tézké kovy,
polycyklické aromatické uhlovodiky a benzen. Cel-
kem 23 méficich stanic provozuji zdravotni Ustavy
(CS-MON). Systém monitorovani v roce 2019 tak za-
hrnuje data ze 73 sidel a 8 prazskych casti.

Pro srovnani byly do hodnoceni zahrnuty udaje
o urovni znecisténi venkovského pozadi, ziskané
v ramci prisluSnych méficich programl na dvou sta-
nicich 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 jsou jako poza-
d’'ové hodnoceny stanice regionalniho vyznamu (Je-
senik, Svratouch, Kuchatovice a Rudolice v Horach).
Pro hodnoceni vlivu dopravni zatéZze jsou vyuzivana
data z dopravné extrémné zatizenych stanic (,,traffic
hot spot*) v Praze, Brng, Usti n/L a v Ostravé.

2.1 Znedisténi ovzdusi ve méstech

V méstech a v méstskych aglomeracich jsou dlou-
hodob¢ hlavnimi zdroji zneéisténi ovzdusi doprava
a procesy s ni spojené (primarni spalovaci a nespa-
lovaci emise — resuspenze, otéry, koroze atd.) a emi-
se z malych zdroji. Doprava je majoritnim zdrojem
oxidu dusiku, hrubych (frakci PM, a PM, ;i jemnych
aerosolovych castic (PM, | a dalSich frakei ultra-
-jemnych ¢astic), chromu a niklu, olova (resuspen-
ze), tékavych organickych latek — VOC (zdzehové
motory), polycyklickych aromatickych uhlovodika
(PAU) (vznétové motory), a ve svém souctu velmi
vyznamnych emisi sklenikovych plynti — oxidu uhel-
natého a oxidu uhlicitého (cca 10° az 10° g CO,/1 km/
vozidlo). Malé, lokaln¢ vyznamné energetické zdro-
je spalujici plynna a pevna fosilni paliva pak mohou

2. HEALTH RISKS OF AIR
POLLUTION

Subsystem I includes the monitoring of selected ou-
tdoor and indoor air quality indicators. The results
of measuring the pollutant concentrations in outdo-
or air have been obtained from the basic network of
116 measuring urban stations. Most of them are ma-
naged by the Czech Hydrometeorological Institute
(ISKO CHM]I), these stations were selected so that
their location meets the requirements of the Monito-
ring System. In 2019, data from urban stations mea-
suring basic pollutants and selectively heavy metals,
polycyclic aromatic hydrocarbons and benzene were
included in the processing from the network operated
by CHMI. Total 23 measuring stations are operated
by health institutes (CS-MON). The air quality evalu-
ation in 2019 thus includes data from 73 settlements
and 8 Prague parts.

For comparison, the evaluation included data on the
level of rural background pollution obtained within
the relevant measurement programs at two EMEP
stations operated by CHMI (Co-operative program
for monitoring and evaluation of the long range
transmission of air pollutants in Europe) in KoSetice
and at Bily Kviz. Further stations of regional impor-
tance (Jesenik, Svratouch, Kucharovice and Rudolice
v Horach) are evaluated as background. Data from
traffic hot spots in Prague, Brno, Usti n/L and Ostra-
va are used to assess the impact of traffic load.

2.1 Urban airborne pollution

In towns and urban agglomerations, the major long-
-term sources of airborne pollution are traffic and its
associated processes (primary combustion and non-
-combustion emissions — re-suspension, abrasion,
corrosion, etc.) and emissions from small sources.
Traffic is a major source of nitrogen oxide, aerosol
PM,, PM, and fine particulate matter (PM, , and
other fractions of ultrafine particles), chrome, nickel,
lead (resuspended), volatile organic compounds —
VOC:s (petrol engines), polycyclic aromatic hydrocar-
bons — PAHs (diesel engines) and, of high importance
when considered as a sum, greenhouse gases carbon
monoxide and carbon dioxide (approx. 10°—10°g
CO/1 km/vehicle). Small/locally significant sources
of solid and liquid fossil fuel combustion are or may
be non-negligible sources of nitrogen oxide, carbon

SZU Praha, Ustfedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System
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Tab. 2.1.1 Pocet méficich stanic zahrnutych do zpracovani, 2019
Tab. 2.1.1 The number of measuring stations included into the assessment, 2019

Skodlivina Poget stanic Skodlivina Podet stanic
Pollutant No. of stations Pollutant No. of stations
PM,, 99 NO 68
PM, 65 NO, 70
NO, 69 CcO 1
PAU / PAHs 42 o, 55
Benzen / Benzene 31 SO, 43
Kovy ve frakci PMWZ’5 | Metals in PM,, . (As, Cr, Cd, Mn, Ni, Pb) 46/5

byt nezanedbatelnym zdrojem oxidG dusiku, oxidu
uhelnatého, PAU a aerosolovych ¢astic s vyznamnym
podilem ¢astic ultra-jemné frakce. Malé primyslové
podniky jsou zdrojem aerosolu, pachové postizitelnych
latek, kovii a VOC. Samostatnou kapitolu predstavu-
je okoli velkych pramyslovych a energetickych zdroji
nebo oblasti vyznamné zatizené dalkovym pienosem,
oboji vyznamné ovliviiyje kvalitu ovzdusi v ostravsko-
-karvinské a severoCeské aglomeraci. Je tfeba zminit
i problém sekundarnich Skodlivin véetné ozonu vzni-
kajiciho v ovzdusi z emitovanych prekursorit (VOC).

Udaje o hmotnostnich koncentracich jsou k dispozi-
ci zejména pro zakladni méfené latky, kterymi jsou
aerosolove Castice frakce PM, a oxid dusicity NO,.
Podle osazeni zahrnutych méficich stanic jsou dopl-
nény daty o dalSich polutantech. Pocet méfticich sta-
nic, jejichZ tdaje byly vyuZity k hodnoceni potencial-
ni expozice obyvatel a zdravotnich dopadi, uvadi pro
jednotlivé skodliviny tab. 2.1.1.

Me¢étené hodnoty ovliviuji, zvlasté v pripadé suspen-
dovanych ¢astic, aktualni mikroklimatické podminky,
vyznamna jsou zvlaste¢ dlouhodobéjsi letni obdobi
sucha. Ze zpravy CHMU , Kvalita ovzdusi na izemi
Ceské republiky v roce 2019, pfedbézné zhodnoce-
ni“ z ledna 2020 vyplyva, ze rok 2019 byl na tze-
mi CR teplotné mimofadné nadnormalni, primérna
ro¢ni teplota 9,5 °C byla o 1,6 °C vysSi nez normal
let 1981-2010. Srazkoveé byl rok 2019 normalni. Pri-
meérny ro¢ni thrn srazek 634 mm predstavoval 92 %
normalu let 1981-2010. Rozptylové podminky byly
v porovnani s primérem let 2007-2018 siln€ nadnor-
malni. V celorepublikovém priméru se dobré rozpty-
lové podminky vyskytovaly v 88 % piipadu, coz pred-
stavuje 115 % dlouhodobého priméru.

Tato fakta dlouhodobé koresponduji s tirovni Cerpa-
ni imisnich limitd primérnych roc¢nich koncentraci

monoxide, PAHs and particulate matter. A separate
issue is presented by the environs of large-scale in-
dustrial and power sources or areas loaded by sig-
nificant long-distance pollution transport such as the
Ostrava-Karvina and northern Bohemia agglomerati-
on. The issue remains also the load from secondary
pollutants including ozone from emitted precursors
(VOCs).

Data on mass concentration are available namely for
basic substances which are aerosol PM,, and nitro-
gen dioxide NO,. According to the equipment of the
involved measuring stations the evaluation is supple-
mented with data on other pollutants. The number of
measuring stations, data of which were used to assess
the potential population exposure and health impacts
for individual pollutants is shown in Tab. 2.1.1.

The measured values are affected by the current
microclimatic conditions, especially in the case of sus-
pended particles; the longer-term summer droughts
are particularly important. The CHMI report “Air
quality in the Czech Republic in 2019, preliminary
assessment” from January 2020 shows that the year
2019 was exceptionally above normal in the Czech
Republic, the average annual temperature of 9.5°C
was by 1.6°C higher than the normal value from 1981
to 2010. In terms of precipitation, 2019 was normal.
The average annual total precipitation of 634 mm re-
presented 92% of the normal from 1981 to 2010. The
dispersion conditions were strongly above normal
compared to the average between 2007 and 2018. On
a national average, good dispersion conditions oc-
curred in 88% of cases, which represents 115% of the
long-term average.

These facts correspond with the level of drawing the
limit values for average annual concentrations of pol-
lutants in basic types of urban localities (background,

8
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Skodlivin v zakladnich typech méstskych lokalit
(pozad’'ova, dopravni a primyslova). Zatimco na re-
publikovych pozad’ovych stanicich byly v roce 2019
imisni limity sledovanych slozek ¢erpany maximalné
do 64% (pro PM, ), ve méstech a v primyslovych lo-
kalitach bylo v pfi’padé benzo[a]pyrenu zjisténo jejich
i n¢kolikanasobné ptekroceni. V roce 2019 dochézelo
také k prekracovani alesponl jednoho kritéria imisni-
ho limitu u aerosolovych ¢astic PM, , PM, , a lokalné
(dopravni hot-spot) i u oxidu dusi¢itého.

Kvalita venkovniho ovzdusi je hodnocena dvojim
zpuisobem. Prvni zpusob je zaméfen na hodnoceni
koncentraci Skodlivin ve vztahu k imisnim limitim
(IL), stanovenym pfilohou ¢. 1 zdkona O ochrané
ovzdusi €. 201/2012 Sb., ve znéni pozd¢&jsich predpi-
st, a k referen¢nim koncentracim (RfK) stanovenym
SzU'. Druhym zptisobem je kvalita ovzdusi hodnoce-
na v riznych typech (kategoriich) méstskych a dalsich
lokalit, definovanych podle urcitych kritérii pro zata-
zeni lokality méftici stanice do pfislusné kategorie. T¢-
mito kritérii je intenzita okolni dopravy, podil jednot-
livych typt zdroji vytapéni a ptipadna zatéz vyznam-
nym prumyslovym zdrojem. Rozdéleni typt lokalit
podle téchto kritérii je uvedeno v tab. 2.1.2. Kvalita
ovzdusi v jednotlivych typech lokalit je hodnocena
pro zdravotn¢ nejvyznamnéjsi Skodliviny PM, , NO,,

kovy (As, Cd, Ni, Pb) benzen a benzo[a]pyren.

Na zakladé dat pozad'ovych méstskych méficich sta-
nic (tj. stanic v lokalitach bez extrémné vysokého za-
tizeni dopravou a primyslem, zatazenych do kategorii
2 az 5, viz tab. 2.1.2) byl také zpracovan odhad zatéze
meéstského prostredi (tzv. méstského ,,pozadi®). Pro
suspendované Castice nebyly do tohoto odhadu za-
hrnuty tdaje méstskych stanic v Moravskoslezském
kraji vzhledem ke konstantni plosné vyssi zatézi ve
srovnani se stanicemi v ostatnich regionech republiky;
méstské lokality v tomto kraji jsou v ptipad¢ suspen-
dovanych castic frakce PM|  hodnoceny i samostatné.

2.1.1 Oxid dusicity a suspendované
Castice

V roce 2019 se uroven znecisténi venkovniho ovzdu-
$i ve srovnani s rokem 2018 plosn€ vyznamné (ae-
rosolové cCastice obou sledovanych frakei) az mirné
(NO,, BaP, As a Pb) zlepsila. To mize byt disledkem,

traffic and industrial). While at the national bac-
kground stations the air pollution limits of the monito-
red components were drawn up to a maximum of 64%
(for PM L ), in cities and in the case of industrial sites,
in the case of benzola]pyrene, their exceedance was
found to be several times. In 2019, at least one criteri-
on of the limit value for aerosol particles PM,, PM,
and locally (transport hot-spot) was exceeded also for
nitrogen dioxide.

Outdoor air quality is assessed in two ways. The first
method is focused on the evaluation of pollutant con-
centrations in relation to air pollution limits (IL),
set out in Annex No. 1 to the Air Protection Act No.
201/2012 Coll., as amended, and to reference con-
centrations (RfC) set by the NIPH Prague'. In the se-
cond way, the air quality is evaluated in various types
(categories) of urban and other localities, defined
according to certain criteria for the classification of
the measuring station locality. These criteria are the
intensity of the surrounding traffic, the share of indi-
vidual types of heating sources and the possible load
of a significant industrial source. The distribution of
locality types according to these criteria is given in
Tab. 2.1.2. Air quality in individual types of localities
is evaluated for the most important pollutants, such
as PMIO, NOZ, metals (4As, Cd, Ni, Pb) benzene and
benzo[a]pyrene.

In addition, the estimate of the burden of the common
urban environment (ie the urban “background”, wi-
thout an extremely heavy transport and industry) was
performed. This estimate is based on average annual
concentration data obtained from urban monitoring
stations in categories 2-5, see Tab. 2.1.2. The data
of similar urban stations in the Moravian-Silesian re-
gion (MSR) were not included to this estimate due to
the higher spread burden compared with stations in
other regions of the country, and they are evaluated
separately.

2.1.1 Nitrogen dioxide and particulate
matter

In 2019, the quality of outdoor air pollution has im-
proved compared to 2018 (significantly for aerosol
particles of both monitored fractions, and slightly for
NO,, BaP, As and Pb). In line with the period from

1. aktualni zmocnéni je obsazeno v § 27 odst. 6 zakona ¢.
201/2012 Sb.

1. the actual authorization is set in § 27 par. 6 of Act no.
201/2012 Coll.
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Tab. 2.1.2 Kategorie (typy) méstskych méricich stanic podle charakteru zatézZe
Tab. 2.1.2 Categories (types) of the urban measurement stations by the emission source pattern

Kategorie Charakterizace
Category Description
1 Méstska pozadova bez vyznamnych zdroja (intravilan — parky, sportovisté apod.)
Urban background without major sources (parks, sport grounds etc)
2 Méstska obytna s lokalnimi zdroji REZZO 3 (vilové &tvrti, satelity — doprava do 2 tis. vozidel/24 hod.)

Urban residential with local sources REZZO 3, traffic up to 2 thous. vehicles/24h

3 Méstska obytna bez lokalnich zdroju, CZT a REZZO II, 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 Méstska obytna s lokalnim i dalkovym vytadpénim, doprava 2-5 tis. vozidel/24 hod.
Urban residential with both local and district heating, traffic 2—5 thous. vehicles /24h
5 Méstska obytna s lokalnim i dalkovym vytapénim, doprava 5-10 tis. vozidel/24 hod.
Urban residential with both local and district heating, traffic 5-10 thous. vehicles/24h
6 Méstska obytna s lokalnim i dalkovym vytapénim (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 Méstska obytna s vice nez 10 tis vozidel/24 hod. (tranzitni komunikace — hot spots)
Urban residential with more than 10 thous. vehicles/24h, transit roads (hot spots)
8 Méstska pramyslova s 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$$im vyznamem vlivu dopravy nez technologii
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 pada, vodni plochy, louky apod.
Rural background — forests, parks (out of intravilan), grasslands, uncultivated grounds, water areas, meadows eftc)
12 Venkovska zemédélska — vliv zemédélského zdroje — obdélavana zemédélska plda
Rural agricultural — impact of agricultural source — cultivated grounds
13 Venkovska pramyslova — prevazujici vliv primyslu nad dopravou
Rural industrial — influence of industry outweigh the effect of traffic
14 Venkovska pramyslova s dopravni zatézi — pfevazujici vliv dopravy nad vlivem pramyslu
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 drovni dopravy (2 az 10 tis. vozidel/24 hod.)
Rural residential with medium traffic load (2—10 thous.vehicles/24h)
17 Venkovska obytna s vysokou trovni 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:

1. U pramyslové zény se zde primarné nehodnoti typ primyslu. A to pfesto, Ze z hlediska znecisténi ovzdusi ma v fadé pripadu
podstatnéjsi roli typ pramyslu nez doprava — pfikladem technologii s rtiznym vlivem mohou byt metalurgické procesy, lehké montazni
haly, lakovny, pivovar (bez vlastniho zdroje tepla), vyznam ma také ,vySka kominG*, fugitivni emise atd.

2. U kategorii definovanych ucelem vyuziti je kladen dlraz vzdy na majoritni zdroje znecisténi ovzdusi (ij. vzdy jeden ze tfi — doprava,
pramysl, vytapéni).

3. Termin ,Venkovska“ je vymezen/vyhrazen pro sidla do 2 tis. obyvatel a extravilany vSech sidel.

4. Pfi fazeni do kategorii se bere v vahu dlouhodoba zatéz lokality.

Note:

1. For an industrial zone, the type of industry is not primarily evaluated here. This is despite the fact that in terms of air pollution the
type of industry plays a more important role than traffic in many cases — metallurgical processes, light assembly halls, paint shops,
brewery (without its own heat source) can be an example of technologies with various influence. ,Smokestack height“ or fugitive
emissions are also important.

2. For the categories defined by the purpose of use, emphasis is always placed on the majority sources of air pollution (ie always one
of three — transport, industry, heating).

3. The term ,Rural*is defined/reserved for settlements up to 2 thousand. inhabitants and extra-urban areas of all settlements.
4. The long-term burden of the site has been taken into account when categorizing.
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shodné s obdobim 2012 az 2018, mirné, teplotné nad-
prumérné zimy a celoro¢niho vyskytu pfiznivych roz-
ptylovych podminek. Vyjimkou je stala zvySena zatéz
Ostravské aglomerace PAU. Naopak u latek majorit-
n¢ vazanych na pramyslové zdroje (benzen, Cd, Ni)
nebo na dopravu (NO,) hodnoty lokaln€ mirn€ vzrost-
ly. Potvrdilo se, Ze kvalita ovzdu$i v monitorovanych
méstech je vyznamné ovliviiovana meteorologickymi

podminkami, které lze charakterizovat vyssi Cetnosti
excest.

Dominantnim a v podstaté plosné puisobicim zdro-
jem znecisténi ovzdusi mést a méstskych aglomeraci
zustavaji spalovaci a nespalovaci emise z dopravy.
Dalsi spoluptisobici zdroje (vyroba energie, domaci
vytapéni, pramysl) maji vice lokalni az regionalni
vyznam. Piikladem je primyslem zatizenid oblast
Moravskoslezského kraje (MSK), kde jsou dlouho-
dobé pozorovany zvysené koncentrace Skodlivin ve
venkovnim ovzdusi, na kterych maji vyznamny po-
dil emise z velkych pramyslovych zdroji a dalkovy
transport Skodlivin. Je tam rovnéz fada oblasti s vys-
§1 koncentraci malych zdroji na pevna paliva. Ro¢ni
imisni charakteristiky suspendovanych ¢astic frakce
PM,, PM,  a benzo[a]pyrenu nejenom v méstskych
dopravné exponovanych lokalitaich MSK, ale zvlas-
té v prumyslem zatizenych oblastech piekrocily jak
doporucené hodnoty Svétové zdravotnické organi-
zace (WHO), tak i imisni limity. Naproti tomu me-
fené hodnoty oxidu uhelnatého a oxidu sifi¢itého
jen vyjimec¢né prekrocily uroven 10% stanovenych
kratkodobych imisnich limit; nevyznamné zvysené
koncentrace oxidu sifi¢itého lze pozorovat spise vy-
jimeéné. S vyssi Cetnosti slunnych az tropickych dnd
narista pocet dntli a oblasti se zvySenymi koncentra-
cemi piizemniho ozoénu.

Roc¢ni aritmetické priméry oxidu dusicitého na po-
zad’'ovych stanicich EMEP neptekro¢ily 5 pg/m’.
Ve méstech se v zavislosti na intenzité¢ okolni do-
pravy pohybovaly v rozsahu od 10 pg/m® v emisné
vyznamné nezatizenych méstskych/predméstskych
lokalitach, pies 13 az 23 pug/m’ u dopravné stfedné
zatizenych oblasti az k 35-40 pg/m?® v dopravné silné
zatizenych lokalitach. Nejvyssi hodnoty jsou méfeny
na dopravnich ,,hot spot* stanicich (Praha, Ostrava,
Brno a Usti n/L), kde se roéni primérné koncentrace
pohybovaly mezi 30 az 48 pg/m® (= 120 % ro¢niho
imisniho limitu 40 ug/m?). V sidlech se na vysledném
znecisténi oxidem dusicitym spolupodili spalovaci

2012 to 2018, this may be due to mild winter with abo-
ve-average temperatures and year-round occurrence
of favourable dispersion conditions. An exception is
the constant increased burden by PAHs in the Ostrava
agglomeration. On the contrary, for substances most-
ly bound to industrial sources (benzene, Cd, Ni) or to
transport (NO,) the values slightly increased locally.
It was confirmed that air quality in the monitored ci-
ties is significantly affected by meteorological conditi-
ons, which can be characterized by a higher frequen-
¢y of excesses.

Airborne pollution in cities and urban agglomerations
is primarily caused by traffic as a major and substan-
tially non-point source. Other sources (heating plants,
domestic heating and industry) have a more local
significance. Largely burdened by industry Moravi-
an-Silesian Region (MSR), where crucial emissions
stem from large industrial sources and the long-ran-
ge pollution transport, has been showing increased
measured values of air pollutants. This is confirmed
by annual air pollution characteristics of nitrogen
dioxide, PM,, PM, ;and benzo[a]pyrene, which not
only in urban locations with heavy traffic, but also in
industry burdened areas MSR exceed the WHO re-
commended values and the limit values. On the other
hand, the measured values of carbon monoxide and
sulphur dioxide at urban stations rarely exceeded the
level of 10% of the short-term air pollution limits; in-
significantly increased concentrations of sulphur dio-
xide can be observed at some stations in the MSR. To-
gether with a higher frequency of sunny and tropical
days the number of days and areas with elevated con-
centrations of ground-level ozone has been gradually
rising.

The annual arithmetic means of nitrogen dioxide did
not exceed 5 ug/m* at EMEP background stations;
the mean annual value in cities, depending on the
intensity of local traffic, ranged from 10 ug/m’ in
by pollution not significantly burdened areas, over
13-23 ug/m’ in medium load areas and up to an
annual mean of 35-40 ug/m’ in areas heavily bur-
dened by traffic. The highest values have been re-
corded in ‘hot-spots’ (in Prague, Ostrava, Brno and
Usti n/L) where mean annual values ranged between
30 and 48 ug/m? (= 120% of annual limit 40 ug/m?).
Resulting nitrogen dioxide pollution in urban areas
is associated with traffic, heating plants, domestic
heating and namely in the Ostrava-Karvina area

SZU Praha, Ustfedi Systému monitorovani
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procesy (vyroba energie, domaci topeni$té) a v ost-
ravsko-karvinské oblasti i velké primyslové zdroje.
Situace se dlouhodobé neméni.

Expozice suspendovanym casticim frakce PM  se
v roce 2019 ve srovnani s rokem 2018 vyrazn¢ snizi-
la. Pfes vyrazny pokles métenych hodnot v roce 2019
(5 az 10 pg/m? roéniho priméru) ji ale 1ze povazovat
dlouhodobé¢ za plosné zvySenou. Pricinou miize byt
i pretrvavajici dlouhodoby srazkovy deficit. V zavis-
losti na intenzité okolni dopravy se v jednotlivych ty-
pech méstskych lokalit ro¢ni priméma hodnota PM, |
pohybovala na trovni 19 pg/m® (24 ug/m* v MSK)
v dopravou pfimo nezatizenych méstskych lokalitdch
(kategorie 2 a 3), v rozsahu 17 az 27 pg/m? (az 29 ug/
m® v MSK) ro¢niho praméru v dopravné exponova-
nych mistech (kategorie 4 az 6) a 19 az 23 pg/m’ (az
34 pg/m* v MSK) ro¢niho priméru v prumyslem sil-
n¢ exponovanych lokalitach (kategorie 8 az 10). Pru-
mérn¢ roéni koncentrace Castic PM v jednotlivych
typech méstskych a jinych lokalit v roce 2019 jsou
znézornény na obr. 2.1.

Piiblizn€ 7 % z cca 4,15 milidonu obyvatel mést za-
hrnutych do hodnoceni Zije v lokalitdch, kde bylo
alespont na jedné méfici stanici naplnéno alesponi
jedno z kritérii ptekro¢eni imisniho limitu. Vice nez
35 piekroceni kratkodobého 24hod. imisniho limi-
tu (50 png/m3/24 hodin) bylo v roce 2019 zjisténo na
7 stanicich (7 % z 99 hodnocenych stanic). Rozd¢-
leni Cetnosti méstskych méficich stanic podle poctu
dnti, ve kterych byla naméfena denni koncentrace
PM,  vyssi nez limit 50 pg/m’ pro roky 2018 a 2019
je uvedeno na obr. 2.2.

Ro¢ni imisni limit (40 pg/m’/rok) nebyl v roce 2019
prekrocen na zadné z hodnocenych stanic. Vyssi zatéz
Casticemi frakce PM, ) v MSK dokladé rozdil cca 7 pg/
m® mezi odhadovanou ro¢ni primérnou koncentraci
pro méstské prostiedi v MSK 26 pug/m? vs. 19 pg/m?
pro ostatni sidla CR.

Priméma rofni koncentrace cCastic PM,, ve vysi
20 pg/m?, doporudena jako mezni Svétovou zdravot-
nickou organizaci WHO, byla piekrocena na 40 %
7 99 hodnocenych méficich stanic. Trend vyvoje zatéze
prostiedi aerosolovymi Casticemi frakce PM, | v sidlech
ma v poslednich deseti letech neklesajici charakter, véci
hodné ale napomohl vyrazny pokles v roce 2019, viz
obr. 2.3.

also large industrial sources. The situation remains
stable on a long-term basis.

In 2019, exposure to PM ,, suspended particles mar-
kedly decreased compared to 2018 (in the order of
units of ug/m* annual average). Despite a signifi-
cant decrease in the measured values in 2019 (5 to
10 ug/m’® of the annual average), however, it can
be considered to have been increased in the long
run. The cause may also be a persistent long-term
precipitation deficit. Depending on the intensity of
the surrounding traffic, the annual average PM
levels amounted to 19 ug/m’ (24 ug/m’ in MSR) in
the directly unburdened urban locations (categories
2 and 3), ranged from 17 to 27 ug/m’ (to 29 ug/m’ in
MSR) at traffic-exposed locations (categories 4 to 7)
and from 19 to 23 ug/m* (30 to 44 ug/m’ in MSR) in
heavily exposed localities (categories 8 to 10). The
average annual concentrations of PM, in individual
types of urban and other localities in 2019 are shown
in Fig. 2.1.

Approximately 7% of the 4.15 million inhabitants in-
volved in this assessment lived in settlements where at
least one of the criteria for exceeding the limit value
was met in at least one measuring station. More than
35 short-term 24-hour exceedances of the limit value
(50 ug/m’/24 hours) were detected at 7 stations (7% of
the 99 evaluated stations). The frequency distribution
of urban measuring stations by the number of days
with exceeding the PM, limit of 50 ug/m’ is shown in
Fig. 2.2.

The annual limit value (40 ug/m’/year) was not excee-
ded in any of the measuring stations. The higher PM
load in MSK is evidenced by a difference of about
7 ug/m’ between the estimated annual average con-
centration for the urban environment in MSK 26 ug/m’
vs. 19 ug/m’ for other settlements in the Czech
Republic.

The guideline average annual PM,, value of 20 ug/m’,
recommended by WHO, was exceeded at 40% of 99 me-
asuring stations evaluated. The PM, levels in the settle-
ments have fluctuated in the last 10 years without a no-
ticeable trend; things, however, was significantly helped
by a significant decline in 2019, see Fig. 2.3.

The assessment of exposure to PM, ; suspended par-
ticulate matter included 65 stations. The annual limit
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Do zpracovani hodnot suspendovanych ¢astic frakce
PM,  bylo v roce 2019 zahrnuto celkem 65 stanic.
Ro¢ni imisni limit (20 pg/m?) byl pfekro¢en na osmi
méstskych stanicich, a to v Moravskoslezském kraji.
Priimérna ro¢ni koncentrace PM, . 10 ug/m*, doporu-
c¢ovana WHO jako mezni, byla i v roce 2019 prekro-
¢ena na 61 méfici stanici (94 %), véetné republikové
pozad’ové stanice v Koseticich (10,1 pg/m?). Pramér-
ny podil suspendovanych ¢astic frakce PM, ; ve frakei
PM,  se pohyboval od 55 % (stanice PPLV v Plzni) po
85 % na stanici CCBT v C. Budgjovicich. V obdobi
2007 az 2019 se prumérna hodnota tohoto podilu po-
hybovala mezi 72 % a 78 %. Tento parametr primarné
zavisi na slozeni spoluptsobicich zdrojt, zaroven ale
ma vyznamnou sezonni zavislost; vyssi hodnoty podi-
lu frakce PM, ; (= 90 %) jsou v topné sezon€ a v ob-
dobi nepfizni\;ych rozptylovych podminek. Vyvoj od-
hadované ro¢ni stiedni koncentrace v sidlech od roku
2004 je uveden na obr. 2.3.

2.1.2 Kovy v suspendovanych &asticich
frakce PM,

Uroveti znegisténi ovzdusi vétsinou sledovanych kovii
je v hodnocenych méstskych neprimyslovych lokali-
tach dlouhodobé bez vyznamnégjsich vykyvi. Dobra
shoda hodnot ro¢niho aritmetického a geometrické-
ho priméru u olova, arsenu, kadmia, niklu, chromu
a manganu sveéd¢i o relativni stabilité a homogenité
méfenych imisnich hodnot bez velkych sezénnich,
klimatickych ¢i jinych vykyvu. V piipad¢€ niklu a ar-
senu hodnoty v poslednich letech setrvale klesaji (obr.
2.4), ptesto byly koncentrace As, Cd, Cr, Mn, Ni a Pb
v sidlech ve srovnani s hodnotami méfenymi na stani-
cich republikového pozadi v roce 2019 vétSinou mirné
(priblizné 2 krat) vyssi. Mirné zvysené hodnoty arzenu
1ze nalézt ptedevsim v okoli vyznamnych primyslo-
vych zdrojii na stanicich v Ostravé (metalurgie) nebo
v lokalitach s majoritnim zastoupenim spalovani tu-
hych fosilnich paliv. Vy$si koncentrace ostatnich kova
maji lokaIn€ ohrani¢eny vyskyt i vyznam. Primyslem

of 20 ug/m* was exceeded at 8 urban stations, all of
them in MSR. The WHO recommended guideline an-
nual value of 10 ug/m? was exceeded at 94% of the me-
asuring stations, including the national background
station KoSetice (10.1 ug/m’). The proportion of PM, .
fraction in PM,, ranged from 55% (station PPLV in
Pilsen) to 85% (station CCBT in Ceské Budéjovice).
In the period from 2007 to 2019, the average value
of this proportion ranged between 72% and 78%.
This parameter primarily depends on the compositi-
on of interacting sources, but at the same time has
a significant seasonal dependence; higher values of
the PM, . fraction quotient (= 90%) are in the heating
season and in the period of unfavourable dispersion
conditions. The development of the estimated annu-
al average PM,  concentrations since 2004 is shown
in Fig. 2.3.

2.1.2 Heavy metals in PM_,

The level of air pollution of mostly monitored metals
has been without significant fluctuations in the evalu-
ated urban non-industrial localities for a long time.
Good agreement of annual arithmetic and geomet-
ric mean values for lead, arsenic, cadmium, nickel,
chromium and manganese indicate the relative sta-
bility and homogeneity of the measured air pollution
values without large seasonal, climatic or other fluc-
tuations. In the case of nickel and arsenic, the values
have been steadily declining in recent years (Fig.
2.4), yet the concentrations of As, Cd, Cr, Mn, Ni and
Pb in settlements were mostly slightly higher (appro-
ximately 2 times) compared to the values measured
at national background stations in 2019. Slightly ele-
vated arsenic levels can be found primarily in the
vicinity of significant industrial sources at stations
in Ostrava (metallurgy) or in localities with a ma-
jority representation of solid fossil fuel combustion.
Higher concentrations of other metals have a locally
limited occurrence and significance. Areas burdened
by industry in the Ostrava region are characterized

Tab. 2.1.2.1 Primérné ro¢ni koncentrace kovii v suspendovanych €asticich PM, (v ng/m°)
Tab. 2.1.2.1 Annual average levels of metals in PM ,, (in ng/m’)

As Cd Cr Mn Ni Pb
VSechny méfici stanice — 46 All measurement stations — 46 1,07 0,35 1,35 7,16 0,84 5,52
Mésta (kategorie stanic 2-5 dle tab. 2.1.2) 0,99 0,22 1,38 7,30 0,59 6,35
Municipalities (station category 2—5 by tab. 2.1.2)
Venkovské pozadi / Rural background 0,49 0,11 0,55 2,7 0,31 2,3
SZU Praha, Ustfedi Systému monitorovani 13
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zatiZzené oblasti na Ostravsku jsou charakterizovany
zvySenymi hodnotami Ni, Mn, Cd, Cr a Pb, okoli Tan-
valdu pak vy$simi hodnotami Cd. ZvySené hodnoty
Pb jsou nalézany v souvislosti se starymi zatézemi
(Kutnohorsko, Pribram a okoli) ¢i v blizkosti novych
primyslovych vyrob (malé a sttedni kovovyroby).

2.1.3 Polycyklické aromatické
uhlovodiky

VysSemolekularni frakce PAU je pfevdzn¢ vdzéna na
Jemn¢ aerosolové ¢astice frakce PM, 0a mensi (primé-
ru 0,5 az 0,8 pm), ale mohou se vyskytovat i ve formeé
par. Rada z nich patif mezi mutageny a karcinogeny.
Odhad ro¢nich stiednich hodnot benzo[a[pyrenu, ktery
je obecné pouzivan jako indikator zatéze ovzdusi PAU,
od roku 2000 kolisa mezi 0,75 az 1,8 ng/m’® s nevy-
znamnym sestupnym trendem (obr. 2.4).

Z porovnani imisnich charakteristik PAU na stanicich
v jednotlivych typech méstskych lokalit vyplyva, Ze
se kombinuji dva hlavni zdroje jejich emisi — domaci
topenisté a doprava. V prumyslu a starou zatézi ex-
ponované ostravsko-karvinské aglomeraci se k témto
zdrojim piidavaji jak emise z velkych pramyslovych
celkd, tak vyznamny ptispévek dalkového transportu.
Pro zimni obdobi je charakteristicky vyskyt epizod
vyssich hodnot, a to jak pro zvySené pozadavky na
energetické (i malé) zdroje na pevna paliva, tak i pro-
to, Ze jejich odstranovani fyzikalné-chemickymi pro-
cesy v atmosféie probiha mnohem pomaleji.

V roce 2019 byla hodnota imisniho limitu 1 ng/m?/
rok pro benzo[a]pyren (BaP) pickro¢ena na 52 %
(22 ze 42) do zpracovani zahrnutych méstskych sta-
nic. Imisni limit byl, mimo zcela specifickou ven-
kovskou — piiméstskou stanici v Kladné Svermové
(SKLS) a ptiméstskou stanici v Praze 5 (ARER),
n¢kolikanasobné prekrocen piedevsim na vsech sta-
nicich v Ostravé (1,6 az 8,7 ng/m*/rok); dale trojna-
sobné na stanici v Ceském T&§iné (TCTN). Nejnizsi
hodnoty, pod 0,5 ng/m’/rok naméfené na méstskych
stanicich v Brné — LiSni (BBNI), Masnd (BBNA),
v Usti nad Labem — Ko¢kov (UULK) a v Pelhtimové
(JPEM), jsou srovnatelné s koncentracemi zjisténymi
na pozad’ovych stanicich (obr. 2.5).

V méstskych lokalitach nezatizenych primyslovy-
mi zdroji a dopravou se prumérné ro¢ni koncentrace
benzo[a]pyrenu pohybovaly mezi 0,5 az 3,2 ng/m?

by increased values of Ni, Mn, Cd, Cr and Pb, and
the surroundings of Tanvald by higher values of Cd.
Increased Pb values are found in connection with old
loads (Kutna Hora, Pribram and surroundings) or
near new industrial productions (small and medium
metal production).

2.1.3 Polycyclic aromatic hydrocarbons

Although their high-molecular fractions are bound
to fine aerosol particles (PM, ; and smaller fractions)
they may also occur as vapour. A number of them are
classified as mutagens and carcinogens. The estimati-
on of the benzo[a]pyrene annual mean values in sett-
lements is ranging from 0.75 to 1.8 ng/m’ since the
year 2000 with an insignificant decreasing trend (Fig.
2.4).

Comparison of PAH characteristics collected at me-
asuring stations in different types of urban localities
reveals the ongoing combination of effects from two
major types of PAHs sources (household heating and
traffic). A case in point is the Ostrava-Karvind agglo-
meration which moreover suffers from emissions of
large industrial complexes and by the significant ef-
fects of long-range air pollution. The winter period is
characterized by the occurrence of episodes of higher
concentrations, both due to the increased require-
ments for energy, and their slower removal from the
atmosphere by physical-chemical processes as well.

In 2019, the limit value of 1 ng/m’/year for benzofa]
pyrene (BaP) was exceeded in 52% (22 out of 42) of
municipal stations included in the data processing.
Apart from a very specific rural-suburban station in
Kladno Svermov (SKLS) and a suburban station in
Prague 5 (ARER), the annual air pollution limit was
exceeded several times, especially at all stations in
Ostrava (1.6 to 8.7 ng/m’/year) and threefold at the
station in Cesky Tésin (TCTN). The lowest values,
below 0.5 ng/m’/year were obtained at city stations
in Brno — Liseii (BBNI), Masnd (BBNA), in Usti nad
Labem — Kockov (UULK) and in Pelhiimov (JPEM).
They are comparable with concentrations found at
background stations (Fig. 2.5).

In urban localities free from industrial sources and
transport, the average annual concentrations of
benzo[alpyrene ranged between 0.5 and 3.2 ng/m’
(Svermov — SKLS), with a mean value of 1.1 ng/m’.
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(Svermov — SKLS), se stfedni hodnotou 1,1 ng/m’.
V dopravné zatizenych lokalitich se hodnoty v let-
nim obdobi pohybovaly pod hranici 0,1 ng/m?, ro¢ni
stiedni hodnota pro tento typ lokalit byla 1,4 ng/m?>.
V pramyslové exponovanych lokalitdich (chemicky
pramysl, metalurgie atp.), pfedev§im v Ostravsko —
karvinské panvi, byly ro¢ni stfedni hodnoty dvakrat
a vicenasobné vyssi (1,6 az 8,7 ng/m?). Navic jsou
zde doprovazeny zimnimi 24hod. maximy v fadu de-
sitek ng/m* (obr. 2.6). V letnim obdobi se tam méte-
né hodnoty pohybovaly nejcastéji od 0,1 do 5 ng/m?;
vyjimkou je stanice v okoli primyslového komplexu
ArcelorMittal v Radvanicich-Bartovicich s vyskytem
vyssich hodnot BaP. Stfedni ro¢ni hodnota v roce
2019 pro kategorii méstskych lokalit ovlivnénych
pramyslem byla odhadnuta na 2,8 ng/m?.

Podrobnéjsi zpracovani prabéhu koncentraci BaP
v letech 2009-2019 rozdélené na hodnoceni tfech
ruznych obdobi — na topnou, pfechodnou a netop-
nou sezénu — bylo zpracovano pro stanice KoSetice
(JKOS), SZU Praha (ASRO), Karvina ZU (TKAO)
a Ostrava-Radvanice (TORE), které¢ predstavuji rtz-
né typy lokalit (obr. 2.7). Vyznam lokaln¢ piisobi-
cich zdrojii a sezénni charakter méfenych hodnot
je zde zfejmy. Na pozadové stanici v KoSeticich
se v letech 2009-2019 pohybovaly ro¢ni primeéry
v rozmezi 0,3-0,68 ng/m? (maximum v roce 2013);
v netopné sezoén€ byly méteny hodnoty pobliz meze
stanovitelnosti (0,05 ng/m?); v topné sezoné v rozme-
zi 0,5-1,5 ng/m?. Pfetrvavajici vyznam malych ener-
getickych zdroji a déalkového transportu dokladaji
fadové rozdily mezi sezonami s vy$§imi hodnotami
meéfenymi v topné a v piechodné sezon¢. Na méstské
sttedné dopravné zatizené stanici v Praze 10 klesly
od roku 2009 ro¢ni primérné hodnoty ze 1,4 ng/m?
na 0,71 ng/m?v roce 2015 (0,74 ng/m? v roce 2019).
Pokles je ziejmy zvlasté v topné a pfechodné sezo-
né. Prestoze hodnoty méfené v netopné sezoné jsou
srovnatelné s hodnotami v Koseticich, v pfechodné
a topné sezoné byly vice nez dvojnasobné. Odlisny
vyvoj je pozorovatelny na dvou stanicich reprezen-
tujicich riznou uroven prumyslové zatéze v MSK,
tj. na méstské stanici v Karviné (TKAQO) a stanici
v emisni vlecce ArcelorMittal v Ostravé-Radvani-
cich (TORE). V Karviné Ize hovofit o stabilizované
situaci s vy$$imi hodnotami v topné a ptfechodné se-
z6né a hodnotami 0,4 az 1,2 ng/m? v netopné sezoné.
V Radvanicich ani v netopné sezoné neklesly 24 hod.
koncentrace pod 1,5 ng/m?®, v pfechodné sezoné se

In the localities with traffic load the values in sum-
mer were below the value of 0.1 ng/m’, the annual
mean value for this type of localities was 1.4 ng/m?>.
In industrially exposed localities (chemical industry,
metallurgy, etc.), especially in the Ostrava — Karvi-
nd Basin, the annual mean values were two or more
times higher (1.6 to 8.7 ng/m?). In addition, they are
accompanied by winter 24hrs. peaks in the order of
tens of ng/m? (Fig. 2.6). In summer, the values measu-
red there were mostly in the range from 0.1 to 5 ng/m’;
the exception is the station around the ArcelorMittal
industrial complex in Radvanice-Bartovice with even
higher BaP values. The mean annual value in 2019
for the category of urban sites affected by industry
was estimated at 2.8 ng/m’.

The detailed processing of the BaP concentrations du-
ring the years 2009-2019 divided into three different
periods — for heating, intermediate and non-heating se-
ason — was prepared for the stations Kosetice (JKOS),
SZU Praha (ASRO), Karvina ZU (TKAO) and Ostra-
va-Radvanice (TORE), representing different types of
localities (Fig. 2.7). The significance of local sources
and the seasonal nature of the measured values are ob-
vious. At the background station in Kosetice, the annu-
al average levels ranged from 0.3 to 0.68 ng/m’ in the
period 2009 to 2019. In the non-heating season, values
near the limit of determination (0.05 ng/m?®) were me-
asured, in the heating season they ranged between 0.5
and 1.5 ng/m?. The importance of small energy sources
and long-distance transport is evidenced by the order
of magnitude differences between seasons with higher
values measured in the heating and transition seasons.
At urban moderately loaded station in Prague 10 annu-
al averages have decreased from 1.4 ng/m’ in 2009 to
0.71 ng/m? in 2015 (0.74 ng/m’ in 2019). The decrease
is evident especially in the heating and the transition
seasons. Although the values measured in the non-he-
ating season are comparable to the values in KoSetice,
they are more than double in the heating and transition
seasons. Different trend is observed at two stations re-
presenting the different levels of industrial load in Mo-
ravian-Silesian region, i.e. at urban station in Karvind
(TKAO) and in Ostrava-Radvanice (TORE, station in
the ArcelorMittal emission plume). In Karvind, a sta-
bilized situation can be observed with higher values in
the heating and transition seasons and values of 0.4—
1.2 ng/m? in the non-heating season. In Radvanice, the
24-hour concentrations did not fall below 1.5 ng/m’ in
the non-heating season, in the transition season ranged
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Tab. 2.1.3.1 Toxické ekvivalentové faktory (TEF) pro karcinogenni polycyklické aromatické uhlovodiky
Tab. 2.1.3.1 Toxic equivalent factors (TEF) for carcinogenic polycyclic aromatic hydrocarbons

TEF

TEF TEF

Benzo[a]pyren

Benzo[aJpyrene 1 fluoranthene

Benzo[b]fluoranthen Benzo[b]

Dibenz[ah]anthracen
0,1 Dibenz[ah]anthracene 1

Benzol[k]fluoranthen

Benzo[alanthracen Benzo[a]

Indeno[7,2,3-c,d]pyren

Benzolk]fluoranthene 0.01 | anthracene 0.1 Indeno[1,2,3-c,d]pyrene 0.1
Chrysen Benzoljlfluoranthen Benzo[j]
Chrysene 0,01 | fluoranthene 0,1

pohybovaly v rozmezi 6—10 ng/m* a v topné sezoné
dosahuji bézné vice nez 15 ng/m’.

Smés PAU tvoii fada latek, z nichz n¢které jsou klasi-
fikovany jako karcinogeny, které se lisi vyznamnosti
zdravotnich G¢inkt. Odhad celkového karcinogenniho
potencialu smési PAU v ovzdusi vychazi z porovna-
ni potencialnich karcinogennich ucinku sledovanych
PAU se zavaznosti benzo[a]pyrenu, jednoho z nejto-
xictéjsich a nejlépe popsanych zastupct. Vyjadiuje
se jako toxicky ekvivalent benzo[a]pyrenu (TEQ
BaP) a jeho vypocet je dan souctem soucind toxic-
kych ekvivalentovych faktor (TEF) stanovenych US
EPA (tab. 2.1.3.1) a méfenych koncentraci.

Hodnoty TEQ BaP vykazuji velké rozdily mezi meé-
fenim pokrytymi oblastmi. Uroven zatdze zdrojové
pfimo neovlivnénych pozadovych lokalit v CR lze
odhadnout z hodnoty ro¢niho aritmetického praméru
TEQ BaP na pozad’ovych stanicich — 0,67 ng TEQ/m?
v roce 2019. Nejvyssi hodnoty nad 10 ng/m® (12,1 ng
TEQ BaP/m® v roce 2019) jsou dlouhodobé nalézany
na stanici Ostrava-Radvanice (TORE), reprezentu-
jici blizké okoli vyznamného primyslového zdroje.
Rovnéz na dalSich primyslem ovlivnénych stanicich
v Moravskoslezském kraji (Ostrava, Cesky Té&$in)
byly nalezeny né¢kolikanasobné vyssi hodnoty (2 az
5 ng/m’/rok TEQ BaP) nez na ostatnich méstskych
stanicich, kde se ro¢ni hodnoty TEQ BaP nezavisle na
urovni dopravni zatéze pohybovaly od 0,7 do 2,7 ng/
m?. Potencialni vliv malych lokalnich zdrojt na pevna
paliva v malych sidlech pak dobfte ilustruji hodnoty
5,2 ng/m® na stanici v Kladné — Svermové (SKLS)
a 2,7 ng/m* v Brandyse n/Labem (SBRL).

2.1.4. Tékavé organické latky — benzen

V roce 2019 byly na 33 stanicich CHMU sledova-
ny koncentrace benzenu, jehoz ro¢ni imisni limit je
5 ug/m’. Data potvrzuji zdsadni vyznam chemickych

from 6 to 10 ng/m’ and commonly exceeded 15 ng/m?in
the heating season.

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 representative — benzo[aJpyrene (BaP). The
estimate is therefore expressed as the toxic equivalent
of benzolapyrene (TEQ BaP) and is calculated as the
sum of products of toxic equivalent factors (TEF), as de-
termined by US EPA (1ab. 2.1.3.1) and the concentrati-
ons measured.

TEQ BaP values show large differences between areas
covered by the measurement. The level of the burden of
the source-directly not affected background sites in the
Czech Republic can be estimated from the TEQ BaP
annual arithmetic mean value at background stations —
0.67 ng TEQ BaP/m’ in 2019. The highest annual va-
lues above 10 ng/m’® (12.1 ng TEQ BaP/m’ in 2019) have
been found in the long term at the Ostrava-Radvanice
(TORE) station, representing the vicinity of a major in-
dustrial source. Also at other industry-affected stations in
the Moravian-Silesian Region (Karvinad, Ostrava, Cesky
Tesin) several times higher values (2-5 ng/m’/year TEQ
BaP) were found than in other urban stations. At these
stations, the TEQ BaP annual values ranged indepen-
dently of the traffic burden from 0.7 to 2.7 ng/m’. The
potential impact of small local sources using solid fuel
in small settlements is well illustrated by values 5.2 ng/
m’/year TEQ BaP in Kladno — Svermov (SKLS), and
2.7 ng/m?/year TEQ BaP in Brandys n/L (SBRL).

2.1.4 Volatile organic compounds

The concentration of benzene was monitored at
33 stations in the CHMI network in 2019. The annual
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a primyslovych vyrob a sekundarné i dopravy (pfes
vyznamné snizeni obsahu benzenu v motorovych ben-
zinech) jako nejvétsich zdroju t€kavych organickych
latek a zvlaste benzenu do ovzdusi.

V roce 2019 se primérné ro¢ni koncentrace benzenu
v méstskych lokalitich pohybovaly v rozmezi 0,7—
4,1 pg/m?. Ro¢ni aritmeticky pramér na pozad’ovych
stanicich dosahl 0,65 pg/m®. Na méstskych stanicich
nezatizenych primyslem a dopravou a v dopravné
zatizenych lokalitach se rozpéti ro¢nich prumeéri po-
hybovalo mezi 1,0 az 2,4 ng/m? se stiedni hodnotou
1,2 pg/m3. V primyslové zatizenych lokalitach (che-
micky pramysl, metalurgie) jsou dlouhodobé zjist'o-
vany nejvyssi hodnoty v pomérné Sirokém rozmezi
0,8 az 4,1 pg/m3/rok.

2.1.5 Komplexni hodnoceni kvality
ovzdusi

Komplexni hodnoceni kvality ovzdusi bylo v roce
2019 provedeno pro definované typy méstskych lo-
kalit (tab. 2.1.2). Nekteré typy méstskych lokalit ale
nejsou vzdy pokryty méfenim v celém spektru skodli-
vin. Chybé¢jici hodnoty byly vzdy nahrazeny odhadem
stiedni zatéze v méstskych lokalitdch kategorie 2 az
5 pro danou latku.

Vypocet indexu kvality ovzdusi IKO * vychazi ze sta-
novenych imisnich limitd. Do jeho zpracovani byly
zahrnuty ro¢ni aritmetické priméry oxidu dusicitého,
suspendovanych Castic frakce PM j a PM, ,
kadmia, niklu, olova, benzenu a benzofa]pyrenu.
V druhé trovni byla hodnocena suma podilu ro¢ni-
ho priméru k imisnimu limitu. Ro¢ni stfedni hodnoty
IKO, a hodnoty podilu ro¢niho priméru k imisnimu
limitu pomérn€ vérné zobrazuji rozdilnosti v lokalnim
zastoupeni a vyznamnosti spoluptisobicich typa zdro-
ju a jejich vlivu na kvalitu ovzdusi.

arzenu,

V oblastech s vlivem lokaIln¢ plsobicich malych
zdrojii na tuha paliva se hodnota IKO, proti obdobi
2011 az 2018 mirn€ snizila a pohybovala se na urov-
ni hranice prvni a druhé tfidy kvality ovzdusi (vyho-
vujici az mirné znecisténé ovzdusi). Podobné stredni
hodnoty IKOR v méstskych lokalitach, rozdélenych
v zavislosti na intenzité dopravy (1,0 az 1,4), potvrzuji

benzene limit amounts to 5 ug/m’. The data confirm
the crucial importance of industrial production and
secondary transport (despite a significant reduction in
the benzene content of motor gasoline) as the largest
sources of volatile organic compounds and, in par-
ticular, benzene into the air.

In 2019, the annual levels of benzene in the measuring
urban stations ranged between 0.7 and 4.1 ug/m’*. The
annual arithmetic mean at background stations rea-
ched the value of 0.65 ug/m’. At urban stations not
burdened with industry and transport and in localities
with traffic load, the range of annual averages ranged
from 1.0 to 2.4 ug/m?* with a mean value of 1.2 ug/m’.
In industrially loaded localities (chemical industry,
metallurgy) the highest values have been found in the
relatively wide range of 0.8 to 4.1 ug/m*/vear.

2.1.5 Comprehensive evaluation of air
quality

The air quality was thoroughly evaluated for identified
basic urban locality types (see Tab. 2.1.2). However,
all evaluated urban types are not always covered in the
whole spectrum of pollutants. Therefore, these catego-
ries of locality were evaluates according to the average
load estimate in urban areas of categories 2 to 5.

The air quality index (AQI)? is based on stipulated li-
mit concentrations which include annual arithmetic
means of nitrogen dioxide, PM, and PM,  arsenic,
cadmium, nickel, lead, benzene and benzo[d]pyrene.
In the second level, the sum of the ratio of the annu-
al average and the air pollution limit was evaluated.
The annual average values of AQI and the values of
the annual average and the limit ratio relatively truly
show the differences in the local source distribution
and the significance of the co-acting sources and their
influence on air quality.

In areas with the influence of locally acting small
solid fuel sources, the AQI value decreased slightly
compared to the period 2011-2018 and ranged at the
levels of the first and second air quality class (satis-
factory to slightly polluted air). Similar mean AQI va-
lues in urban localities, divided according to the traf-
fic intensity (1.0 to 1.4), confirm the significance of the

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

2. AQI calculation procedure can be found at (In Czech) http./
www.szu.cz/uploads/documents/chzp/ovzdusi/organizace_
mzso/index_kvality _ovzdusi.pdf)
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Tab. 2.1.5.1 Nejvyssi hodnoty podilu stiedni ro¢ni koncentrace a imisniho limitu §kodlivin v roce 2019,

srovnani s rokem 2018

Tab. 2.1.5.1 The highest values of the annual mean and the limit value quotient for the monitored pollutants

in 2019 as against 2018
Skodlivina Podil maximalni stfedni ro€ni koncentrace Skodlivina Podil maximalni stfedni roéni koncentrace
Pollutant a imisniho limitu (%) Pollutant a imisniho limitu (%)
Quotient of max. annual mean and limit value (%) Quotient of max. annual mean and limit value (%)
PM,, 93,8 NO, 120,0
(110,5/2018) (136/2018)
PM, 140,0 As 56,0
(148/2018) (64,5/2018)
BaP 872 Cd 80,2
(774/2018) (64/2018)
Ni 20,0 Pb 10,4
(19,7/2018) (9,8/2018)
Benzen 82,0
(102/2018)

vyznamnost vlivu spalovani tuhych paliv v doméacich
topenistich jako zdroje znecisténi mestského ovzdusi.
Mirnéjsi zimy 2013-2019 se sice v tomto ukazateli
projevily, presto vlivu emisi pramyslovych zdroji
v ostravsko-karvinské oblasti odpovida odhad zvyse-
n¢ stiedni roc¢ni hodnoty IKO, > 2 (3. tiida IKO — mir-
n¢ znecisténé ovzdusi az 4. tiida — zneCisténé ovzdusi).
V tab. 2.1.5.1 jsou uvedeny hodnoty podilu stiedni
ro¢ni koncentrace a imisniho limitu $kodlivin v nejza-
tizengjsi stanici v roce 2019 a srovnani s rokem 2018.
Nejvyssi miru Cerpani imisniho limitu ma dlouhodobé
benzo[a]pyren (BaP). Odhad primérné ro¢ni koncent-
race ve vsech typech méstskych lokalit je minimalné na
urovni hodnoty ro¢niho imisniho limitu; ro¢ni prumér
pro pozad'ové stanice pak Cerpal imisni limit ze 40 %,
maximalni hodnota byla 872 %. Primérna ro¢ni kon-
centrace Castic PM, | Cerpala imisni limit v nejnizsi mife
v méstskych pozad’ovych (31 %), nejvice pak v mést-
skych primyslovych (az 85 %), ptipadné venkovskych
lokalitach v MSK (aZ 94 %). U ¢astic PM, ; se mestské
pozad’'ové lokality lisily v jednotkach procent, nadli-
mitni Cerpani bylo zaznamenano pouze v méstskych
prumyslovych lokalitaich MSK.

2.2 Vliv znecdisténého ovzdusi na zdravi

2.21 Expozice obyvatel

Uplatnéni vlivii znecist'ujicich latek z ovzdusi na zdra-
vi je zavislé na jejich koncentraci v ovzdusi a dobé, po
kterou jsou lidé témto latkdm vystaveni. Skute¢na ex-
pozice v pribéhu dne, roku a v pribéhu zivota jednot-
livce zna¢né kolisa a 1isi se v zavislosti na povolani,

influence of solid fuel combustion in domestic heating
plants as a source of urban air pollution. Although
the milder winters in 2013-2019 were reflected in
this indicator, the impact of emissions from industrial
sources in the Ostrava-Karvind region corresponds to
increased annual average AQI > 2 (3rd class AQI —
slightly polluted air to 4th class — polluted air).

The ratio of the average annual concentration and the
limit value at the most polluted station in 2019 toge-
ther with comparison 2018 are given in Tab. 2.1.5.1.
The highest percentage of the limit value has been
observed for benzo[a]pyrene (BaP). The estimate for
all types of urban localities is at least at the level of
the annual limit; the annual average for background
stations and the limit value ratio was 40%, the ma-
ximum ratio value in the most polluted station was
872%. The ratio of the average annual PM, concent-
ration and the limit value was the lowest in urban bac-
kground (31%), and the greatest in urban industrial
(up to 85%) or MSK rural localities (up to 94%,). For
PM, ., urban background localities differed in units of
percent, the above-limit values were recorded only in
urban industrial localities MSK.

2.2 Health impacts of air pollution

2.2.1 The population exposure
Manifestation of the effects of air pollutants on health
is dependent on their concentration in the atmosphere

and time for which people are exposed to these substan-
ces. The real exposure during the day, year and during
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Tab.2.2.1.1 Odhad znecisténi ovzdusi NO, a PM, v méstském prostiedi a venkovském pozadi, 2019 (v pg/m’)
Tab. 2.2.1.1 The estimation of NO, and PM, air pollution in the urban environment and rural background,

2019 (in ug/m’)
Skodlivina Republikové Méstské prostiedi / Urban environment
ozadi
Pollutant el Minimalni hodnota | Praméma hodnota | Maximalni hodnota
Rural background L .
Minimum value Mean value Maximum value

Oxid dusicity (NO,)
Nitrogen dioxide (NO,) 4.9 10,4 16,5 48,1
Suspendované Castice frakce PM,
Particulate matter PM, 123 "3 19.8 375

zivotnim stylu, resp. na koncentracich latek v riznych
lokalitach a prostredich.

Rozpéti koncentraci charakterizujici miru znedisténi
ovzdusi sidel suspendovanymi ¢asticemi frakce PM |
a oxidem dusicitym, a tedy potencidlni expozici oby-
vatel, popisuje tabulka 2.2.1.1.

2.2.2 Zdravotni dopady znecisténého
ovzdusi

Suspendované cCastice

Aecrosolové Castice obsazené ve vdechovaném vzdu-
chu maji Siroké spektrum ucinkd na srde¢né-cévni
a respira¢ni Ustroji. Vzhledem k systémovému pro-
zanétlivému ucinku, pasobeni oxidativniho stresu
a ovlivnéni metabolismu tuki, podpote ateroskler6zy
vCetné kalcifikace srde¢ni artérie, ovlivnéni elektrické
aktivity srdecniho svalu a dal$im G¢inkim jsou po-
vazovany za nejvyznamnéjsi environmentalni faktor
ovliviiujici imrtnost. Aerosolové Castice samostatné,
stejné jako cela smés latek ptisobicich znecisténi ven-
kovniho ovzdusi, jsou zatazeny od roku 2013 Mezina-
rodni Agenturou pro vyzkum rakoviny (IARC) Svéto-
vé zdravotnické organizace (WHO), mezi prokazané
lidské karcinogeny skupiny 1, pfispivajici ke vzniku
rakoviny plic [1].

Dlouhodoba expozice zvySenym koncentracim ma
za nasledek vys$i imrtnost na choroby srde¢né cév-
ni a respiracni, v€etn¢ rakoviny plic a s tim souvi-
sejici zkraceni délky Zivota, zvySeni nemocnosti na
onemocnéni dychaciho Ustroji a vyskytu symptomi
chronického zanétu pridusek a sniZeni plicnich funk-
ci u déti i dospélych. Kromé toho piibyva dikazii
o vlivu expozice Casticim na vznik diabetu II. typu,
na neurologicky vyvoj u déti a neurologické poruchy
u dospélych [2].

the life of the individual varies greatly and differs de-
pending on the occupation, lifestyle, and concentrations
of substances in various locations and environments.

Concentration ranges characterizing the magnitude
of urban air pollution by PM,, and nitrogen dioxide
(NO,), and thus the potential population exposure is
shown in Tab. 2.2.1.1.

2.2.2 Health effects of air pollution

Particulate matter

Aerosol particles are considered the most significant
environmental factor associated with mortality not
only due to their carcinogenicity, but also because
of their systemic proinflammatory action, creation
of oxidative stress, changes of electrical processes
in cardiac tissue, role in development of atheroscle-
rosis including calcification of cardiac arteries and
other effects. There is sufficient evidence that expo-
sure to air pollution causes development of lung can-
cer. PM aerosol fractions, as the major components
of air pollution, were evaluated by IARC separate-
ly leading the same conclusion that they represent
proven Class 1 human carcinogens. In 2013, the
WHO International Agency for Research on Cancer
(IARC) based on an independent review of more than
thousand studies classified a mixture of substances
that are implicated in air pollution as Class 1 human
carcinogens [1].

Long-term exposure to PM air pollution results in
increased mortality from cardiovascular and respi-
ratory diseases, including lung cancer, chronic bron-
chitis, decreased pulmonary function in adults and
children, and in other health problems. In addition,
there is growing evidence on the effect of exposure to
particles on the development of diabetes Il. type, on
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Pro plisobeni aerosolovych ¢astic v ovzdusi nebyla
zatim zjiSténa bezpecna prahova koncentrace. Predpo-
klada se, ze citlivost jedinct v populaci ma tak velkou
variabilitu, Ze ti nejcitlivéjsi jsou v riziku ucinki i pii
velmi nizkych koncentracich. Pii chronické expozici
suspendovanym ¢asticim frakce PM, ; se redukce oCe-
kavané délky zivota zac¢ina proj evovat jiz od primér-
nych ro¢nich koncentraci 5 pg/m?.

Kratkodoba expozice zvySenym koncentracim ae-
rosolovych ¢astic se podili na narGistu nemocnosti
i umrtnosti, zejména na onemocnéni srde¢né-cévni
a dychaci, na zvyseni poc¢tu osob hospitalizovanych
pro onemocnéni kardiovaskuldrniho a dychaciho
ustroji, zvySeni kojenecké umrtnosti, zvySeni vysky-
tu respiracnich symptomil a zhorSeni stavu zejména
astmatiki.

Kvantitativni odhad zdravotnich dopadt v dusledku
znecisténého ovzdusi byl proveden pro expozici aero-
solovym casticim. Zasadnim ukazatelem zdravotnich
dopadt dlouhodobé expozice je odhad poctu piedcas-
n¢ zemielych pro dospélou populaci nad 30 let véku
s vylou€¢enim vnéjsich ptic¢in umrti (Grazy, sebevrazdy
apod.). Tento ukazatel zahrnuje jak pfed¢asnou umrt-
nost pro jednotlivé pfi¢iny umrti (kardiovaskularni
nebo respiraéni onemocnéni, rakoviny plic atd.), tak
i umrti v disledku kratkodobé expozice PM. Pro od-
had byla pouzita funkce koncentrace-ucinek dopo-
ru¢ena projektem Svétové zdravotnické organizace
HRAPIE [4].

Pfi pouziti primémého podilu frakce PM, ve frak-
ci PM,  z obdobi let 2011 az 2019 ve vysi 75 % (72 %
v roce 2019) 1ze odhadnout bazalni hladinu 13,3 pg/m?
Castic frakce PM 0 a navySeni celkové (pfirozen€)
umrtnosti exponované dospélé populace o 4,65 % na
kazdych 10 mg/m’ primérné ro¢ni koncentrace PM
nad tuto hodnotu. Priméma koncentrace suspendova-
nych Castic frakce PM,  pro méstske prostiedi v roce
2019 ¢inila 19 pg/m?. Bazalni celkova (ptirozend)
Gimrtnost obyvatel CR starich 30 let véku byla tedy
v disledku dlouhodobé expozice navysena o 4,98 %.
Vzhledem k rozmezi primérnych ro¢nich koncentraci
této Skodliviny od 11 pg/m? do 37,5 pg/m? na stanicich
v ruznych typech lokalit se odhad podilu predcasné ze-
mfelych v disledku expozice PM, ; na celkovém poctu
zemfelych pohyboval od 2,9 % v méstskych lokalitach
bez dopravni zatéze az po hodnotu 11,3 % v nejvice
primyslem a dopravou zatizenych lokalitach.

neurological development in children and neurologi-
cal disorders in adults [2].

A safe threshold for aerosol particles has not been
determined yet. It is assumed that the sensitivity of in-
dividuals in the population has such great variability
that the most sensitive subjects are at risk even at very
low concentrations. Upon chronic exposure to PM,
the reduction in life expectancy begins to manifest it-

self by the average annual concentrations of 5 ug/m>.

Short-term exposure to elevated concentrations of ae-
rosol particles contributes to increased morbidity and
mortality (especially cardiovascular and respiratory
diseases), number of people hospitalized for cardi-
ovascular and respiratory diseases, infant mortali-
ty, respiratory symptom incidence and worsening of
asthma.

Quantitative estimate of health effect caused by air
pollution have been performed as regards to particu-
late matter exposure. The basic indicator of health
effects from long-term exposure is an estimate of pre-
mature deaths in adult population aged over 30 years,
excluding external death causes (accident, suicide
etc.). This indicator therefore includes premature
deaths from particular causes (cardiovascular or re-
spiratory disease, lung cancer etc.) as well as deaths
resulting from short-term exposure to PM. Estimates
were based on the concentration-response function
recommended in the WHO HRAPIE project [4].

Using the mean ratio of the PM, ; fraction contained
in PM,, 75% during the 2011-2019 period (72% in
2019) level enables estimation of the increase in (na-
tural) mortality among the exposed adult population
as 4.65% for each 10 ug/m’ of the mean annual con-
centration in excess of the defined counterfactual le-
vel of 13.3 ug/m’ of PM,, The mean concentration in
urban environment PM ,, reached 19 ug/m’ in 2019.
The overall mortality rate for the CR population aged
over 30 years was therefore increased by 4.98% due
to long-term PM, exposure. In view of the range of
mean annual concentrations of this pollutant from
11 ug/m?® to 37.5 ug/m’ at sites in different types of lo-
calities, the estimate of the ratio of premature deaths
from PM,, exposure against overall mortality (natu-
ral) ranged from values of 2.9% in urban localities
with no traffic load to 11.3% in the most by industry
and traffic burdened localities.
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ProtoZe v dobé¢ zpracovani zpravy nebyly k dispozi-
ci detailni demografické udaje pro rok 2019, nebylo
mozno pii odhadu predcasné umrtnosti v dusledku
expozice aerosolovym ¢asticim postupovat standard-
nim zptisobem pomoci vypoctu atributivnich piipada.
Podle odhadu provedeného z dat o poctu zemielych
z databaze CSU bylo v roce 2019 zhruba 3 100 piipa-
di pred¢asného umrti v diisledku dlouhodobé expozi-
ce suspendovanym Casticim frakce PM, .

Oxid dusicity

Oxid dusicity jakoZzto slozka emisi spalovacich pro-
cesli je vysoce korelovan s ostatnimi primdrnimi
i sekundarnimi zplodinami, proto nelze jasn¢ stano-
vit, zda pozorované zdravotni G¢inky jsou disledkem
nezavislého vlivu NO, nebo spiSe plisobenim celé
smési latek, zejména aerosolu [5], uhlovodikl, 0zénu
a dalSich latek [6]. Hlavnim ucinkem kratkodobého
pusobeni vysokych koncentraci NO, je narGst reak-
tivity dychacich cest; na zéklad¢ ptisobeni na zmény
reaktivity u nejcitlivéjSich astmatiki je odvozena také
doporucena hodnota WHO pro 1hod. koncentraci NO,
200 ug/m?3. Nejvice jsou oxidu dusi¢itému vystaveni
obyvatelé velkych méstskych aglomeraci vyznamné
ovlivnénych dopravou. Pro déti znamena expozice
vy88im hodnotdam NO, zvySené riziko respiraCnich
onemocnéni v disledku snizené obranyschopnosti
vici infekei a snizeni plicnich funkci. Z hodnot zjiste-
nych ro¢nich primérta vyplyva, ze v dopravou zatize-
nych ¢astech napt. prazské aglomerace lze u obyvatel
oc¢ekavat snizeni plicnich funkci, zvySeni vyskytu re-
spira¢nich onemocnéni, zvyseny vyskyt astmatickych
obtizi a alergii, a to u déti i dospélych.

Prestoze kvantitativni vztahy expozice a zdravot-
nich ucinki NO, (napf. na celkovou, kardiovaskular-
ni a respiracni Umrtnost) byly specifikovany, nelze
jednoznacné stanovit miru prekryvani téchto t¢inka
s pisobenim ostatnich znecistujicich latek v ovzdusi.
Proto odbornici doporucuji hodnotit zdravotni dopady
znecisténi ovzdusi na zakladé vztahti pro suspendo-
vané castice, ve kterych je vliv dalSich znecistujicich
latek zahrnut [4].

Ozén
Pfizemni 0zo6n neni do atmosféry emitovan, ale vzni-

ké fotochemickymi reakcemi oxidl dusiku a t€kavych
organickych latek. Znecisténi ovzdusi ozonem, které

Because at the time of elaborating this report were
not available a detailed demographic data for 2019,
it was impossible to employ standard procedure using
attributive cases method to estimate premature deaths
caused by exposure to aerosol particles. The estima-
te was therefore made using aggregate data on death
counts from the Czech Statistical Office database and
the estimate of deaths up to 30 years of age and deaths
for external causes. It can be estimated that 3,100 ca-

ses of premature deaths due to long-term exposure to
PM occurred in 2019.

Nitrogen dioxide

Nitrogen dioxide as a component of emission from
combustion processes is highly correlated with other
primary and secondary pollutants, therefore, it can-
not be clearly determined whether the observed health
impairment arise from independent effect of NO, or
rather the effect of the whole mixture of substances,
in particular aerosol, [5], hydrocarbons, ozone and
other substances [6]. The main outcome of short-term
exposure to high concentrations of NO, is an increa-
se in airway responsiveness, based on the impact on
changes in the reactivity in the most sensitive asthma-
tics the WHO recommended value of 1-hour NO, con-
centration of 200 ug/m’ was derived. The residents
of large urban areas affected by transit and targeted
traffic have been highly exposed. The recorded annual
average values show that in areas heavily burdened
by traffic e.g. in Prague agglomeration, reduced lung
function, increased incidence of respiratory diseases,
increased incidence of asthmatic aggravation and al-
lergies can be expected both in adults and children.

Although quantitative relationships of exposure and
health effects of NO, (e.g. on total, cardiovascular
and respiratory mortality) have been established, the-
re cannot by clearly determine the degree of overlap
between these effects with the effects of other outdo-
or air pollutants. That’s why experts recommend as-
sessing the health impact of air pollution on the basis
of relations of suspended particles in which the effects
of other pollutants has been involved [4].

Ozone

Ground-level ozone is not emitted directly into the
atmosphere. It results from photochemical reacti-
ons between oxides of nitrogen and volatile organic
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je typickou soucasti tzv. letniho smogu, mize v tep-
1ém obdobi roku dosahovat miry ovliviiujici zdravi.
Oz6n ma silné drazdivé G¢inky na oéni spojivky a dy-
chaci cesty a ve vysSich koncentracich zptisobuje zti-
zené dychani a zanétlivou reakci sliznic v dychacich
cestach. ZvySené citlivé viici expozici ozonu jsou 0so-
by s chronickymi obstrukénimi onemocnénimi plic
a astmatem. Kratkodoba i dlouhodoba expozice 0zonu
ovliviiuje respira¢ni nemocnost i imrtnost. Expozice
ozonu zvysuje Cetnost hospitalizaci pro zhorSeni ast-
matu u déti a pro akutni zhorSeni kardiovaskularnich
a respirac¢nich onemocnéni u starSich osob [4].

Z hlediska kratkodobych ucinki vede expozice ozénu
ke zvySeni celkové denni umrtnosti v celé populaci
0 0,3 % na kazdych 10 ug/m?® nad hladinu 70 pg/m?,
pocitano pro denni maximalni 8hod. koncentraci.
Dopad dlouhodobé expozice na umrtnost u popula-
ce pouze nad 30 let je pak odhadovan na 1,4 % na
kazdych 10 pg/m® priméru z maximalnich dennich
8hodinovych koncentraci ozonu nad 70 pg/m?® béhem
obdobi duben—zafi [4].

Oxid uhelnaty a oxid sifi€ity

Znecisténi ovzdusi oxidem uhelnatym a oxidem sifi-
¢itym nepredstavuje v métenych sidlech vyznamné
zdravotni riziko, 1 kdyz v pfipad¢ oxidu sifi¢ité¢ho
prah u¢inku pro 24hod. koncentraci nebyl epidemio-
logickymi studiemi dosud zji§tén. 24hodinovéa hodno-
ta 125 ug/m’ SO, nebyla v roce 2019 v CR na 7adné
stanici pfekrocena. Ro¢ni aritmetické priméry se na
meéstskych stanicich pohybovaly v rozmezi 2 (na urov-
ni republikovych pozad’ovych stanic) az 11 pg/m?,
odhad stiedni hodnoty pro nezatizené meéstské loka-
lity je 4,2 pg/m?. Nejvyssi roéni aritmetické praméry
CO nad 400 pg/m’/rok byly naméfeny na dopravnich
,,hot spot* stanicich.

Kovy

O zdravotnich dopadech expozice stopovym mnoz-
stvim kovll ve volném ovzdusi existuje velmi malo
védeckych poznatkid. Provedené epidemiologické
studie ukazuji na mozné ovlivnéni G¢inkd PM, ; na
kardiovaskularni systém mimo jiné i prostiednic-
tvim obsazenych kovi, zejména ptechodnych, kam
patii napf. chrom, nikl, kadmium, mangan nebo rtut’
[2]. Olovo stanovované ve vzorcich aerosolu neni od
plosného zavedeni bezolovnatého benzinu z hlediska

compounds. Ozone, which is a typical part of the so-
-called summer smog episodes, can in the warm sea-
son reach the levels affecting health. Ozone has strong
irritating effect on the conjunctiva and respiratory
tract and at higher concentrations causes breathing
problems and mucosal inflammatory response in the
airways. Increasingly sensitive to ozone exposure are
people with chronic obstructive pulmonary disease
and asthma. Short-term and long-term exposure to
ozone affects the respiratory morbidity and mortality.
Chronic exposure to ozone increases the frequency of
hospitalization for asthma exacerbation in children
and acute worsening of cardiovascular and respirato-
ry diseases in the elderly [4].

Increase in the daily maximum 8-hour concentration
Sfor every 10 ug/m?® above the level of 70 ug/m? results
in an increase in overall mortality of 0.3%. The im-
pact on respiratory mortality in the population over
30 years of age is estimated at 1.4% for every 10 ug/m’
of daily maximum 8-hour average concentrati-
ons above 70 ug/m’ during the period from April to
September [4].

Carbon monoxide and sulphur
dioxide

Levels of carbon monoxide and sulphur dioxide in
outdoor air do not constitute a significant health risk
in the measured municipalities, although in the case
of sulphur dioxide the threshold effect for 24-h con-
centration has not been yet detected in epidemiolo-
gical studies. The 24-hour limit value of 125 ug/m’
SO, was not exceeded at any station in the Czech
Republic in 2019. Annual arithmetic means at ur-
ban stations ranged from 2 (at the level of national
background stations) to 11 ug/m’, the estimate of the
mean value for unloaded urban localities is 4.2 ug/m?.
The highest annual arithmetic CO means over
400 ug/m’/year were obtained at traffic “hot spot”
stations.

Metals

There is insufficient scientific evidence concerning
the health effects of exposure to airborne heavy me-
tals. Epidemiological studies show the possible in-
Sluence on the effects of PM,, on the cardiovascular
system via contained heavy metals including chrome,
nickel, cadmium, manganese or mercury [2]. Lead
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pfimé expozice z ovzdusi zdravotné vyznamnou lat-
kou. Z hlediska karcinogennich t¢inkQ neptredstavuji
zjisténé koncentrace kadmia, niklu, olova a arzenu ve
vetsing oblasti vyznamné zdravotni riziko.

2.2.3 Hodnoceni zdravotnich rizik
karcinogennich latek

Odhad teoretického zvySeni pravdépodobnosti vzniku
nadorovych onemocnéni v disledku dlouhodobé ex-
pozice Skodlivindm z venkovniho ovzdusi byl prove-
den pro arzen, nikl, kadmium, benzen a pro benzo[a]
pyren. Odhad vychazi z teorie bezprahového plisobe-
ni karcinogennich latek a uvazuje linearni vztah mezi
davkou a ti¢inkem. Pro vypocet byly pouzity hodno-
ty jednotkového rizika (UCR), coz je velikost rizika
zvySeni pravdépodobnosti nadorového onemocnéni
pii celoZivotni expozici 1 pg/m® karcinogenni latky
z ovzdus$i. Hodnoty jednotkového rizika pro hodno-
ceni karcinogennich latek (tab. 2.2.3.1) byly pievza-
ty z materiali Svétové zdravotnické organizace Air
quality guidelines, Global update 2005 [5] a z dalsich
zdroj, napt. US EPA.

Pro obyvatele jednotlivych typt méstskych lokalit
byla uvazovana celozivotni expozice sledovanym lat-
kéam na Grovni ro¢nich aritmetickych priméra za rok
2019 a byla vypoctena mira individudlniho rizika.

Vysledky shrnuje tab. 2.2.3.2, ve které je pro vybrané
hodnocené Skodliviny uvedena vyse individudlniho ri-
zika, ziskana na zaklad¢ koncentraci na republikovych
emisn¢ piimo nezatizenych pozad’ovych stanicich, dale
minimalni hodnota zdravotniho rizika pro obyvatele
nejméné zatizen¢ho typu meéstskych lokalit a maxi-
malni hodnota pro obyvatele nejvice zatizeného typu

detected in aerosol samples is no longer a health risk
in terms of direct exposure since the spread intro-
duction of lead-free petrol. In terms of carcinogenic
effects the detected concentrations of cadmium and
arsenic do not represent significant health risks in
most areas.

2.2.3 Evaluation of health risks from
carcinogens

An estimate of the theoretical increase of cancer risk
caused by long-term exposure to pollutants from outdo-
or air was carried out for arsenic, nickel, BaP and ben-
zene. The estimate is based on the theory of non-thre-
shold effect of carcinogens and takes into account the
linear relationship of dose and effect. For the calculati-
on, unit cancer risk values (UCR) were used, these be-
ing the magnitude of the risk of increased probability of
oncological disease at a life-long exposure to 1 ug/m’
of the carcinogens in ambient air. The UCR values for
the assessment of carcinogens (Tab. 2.2.3.1) were taken
from WHO materials (Air Quality Guidelines for Euro-
pe, Air Quality Guidelines, Global Update 2005, and
other sources (US EPA).

For the inhabitants of individual urban locality types
lifelong exposure to monitored substances was consi-
dered and expressed as annual arithmetic means for
2019, allowing calculation of the extent of individual
risk.

Tab. 2.2.3.2 summarizes the results on the individual
risk for evaluated carcinogens based on recorded con-
centrations from rural background stations, minimum
values of health risk for inhabitants in urban localities
with low emission burden and maximum values for

Tab. 2.2.3.1 Hodnoty jednotkového rizika pro sledované latky s karcinogennim ticinkem

Tab. 2.2.3.1 Unit cancer risk values for the monitored carcinogens

Skodlivina Arzen Benzo[a]pyren Benzo[alanthracen
Pollutant Arsenic Nickel Benzo[a]pyrene Benzo[a]anthracene
Jednotka rizika
UCR 1,5E-03 3,8E-04 8,7E-02 1,0E-04
Skodlivina Benzo[b]fluoranthen Benzo[k]fluoranthen Benzo[ghi]perlen Dibenz[ah]anthracen
Pollutant Benzo[b]fluoranthene Benzo[k]fluoranthene Benzo[ghilperylene Dibenz[ah]anthracene
Jednotka rizika
UCR 1,0E-04 1,0E-05 1,0E-06 1,0E-03
Skodlivina Chrysen Indeno[1,2,3-cd]pyren Kadmium Benzen
Pollutant Chrysene Indeno[1,2,3-cd]pyrene Cadmium Benzene
Jednotka rizika
UCR 1,0E-06 1,0E-04 4,9E-04 6,0E-6
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Tab. 2.2.3.2 Odhad individualniho rizika expozice nejvyznamnéjsim karcinogennim litkim ve venkov-

nim ovzdusi, v po¢tech pripadii onemocnéni rakovinou na 1 milion obyvatel, 2019

Tab. 2.2.3.2 Estimate of the individual risk from exposure to airborne carcinogens, in number of cancer

cases per 1 mil. population, 2019

Skodlivina Republikové Méstské prostredi
Pollutant pozadi Urban environment
Rural background Minimalni hodnota Pramérna hodnota Maximalni hodnota
Minimum value Mean value Maximum value

Arzen
Arsenic 0,74 0,30 2,44 7,20
Nikl
Nickel 0,12 0,10 0,40 2,20
Kadmium
Cadmium 0,05 0,01 0,19 2,80
Benzen
Benzene 4,20 5,10 9,43 35,10
Benzo[a]pyren
Benzo[a]pyrene 32,20 34,80 160 1084

méstskych lokalit. Priméma hodnota individudlniho
rizika pak byla vypocétena na zaklad¢ koncentraci kar-
cinogennich latek ve vSech typech méstskych lokalit.
Teoretické zvyseni rizika nddorového onemocnéni
v disledku expozice znecistujicim latkdm z venkov-
niho ovzdusi se jiz nékolik let v podstaté neméni a po-
hybuje se pro jednotlivé karcinogenni latky v fadu
107 az 10* (riziko vzniku nadorového onemocnéni
od jednoho piipadu na 10 miliont po jeden piipad
na 10 tisic obyvatel). Nejvetsi prispévek dlouhodobé
predstavuje expozice karcinogennim polycyklickym
aromatickym uhlovodikiim. V nejvice zatizenych
prumyslovych méstskych lokalitich bylo dosazeno
hodnot, které predstavuji zvySeni celoZivotniho rizika
vzniku nadorového onemocnéni o téméf jeden piipad
na tisic obyvatel.
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inhabitants in the most burdened urban areas. Mean
values of individual risk were calculated on the basis
of carcinogen concentrations in all types of the moni-
tored urban localities.

The theoretical increase of cancer risk caused by
exposure to pollutants from the outdoor air has not
essentially changed for several years and is in the
range of 10710 for the different carcinogens (one
incremental cancer case per 10 million to 10 thou-
sands population). The greatest long-term contribu-
tion represents the exposure to carcinogenic polycy-
clic aromatic hydrocarbons,; in the most burdened
industrial urban areas the values represent an incre-
mental lifelong cancer risk by almost one case per
1,000 population.
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Obr. 2.1 Primérné ro¢ni koncentrace ¢astic frakce PM, | podle typu méFicich stanic, 2019
Fig. 2.1 Annual mean levels of particulate matter PM,, by type of the station, 2019
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Obr. 2.2 Rozdéleni ¢etnosti méstskych stanic podle po¢tu dnii v roce s pirekro¢enim denniho limitu
PM, , 2018 a 2019 (hodnoceno 99 méFicich stanic v 62 sidlech)

Fig. 2.2 Distribution of urban stations by number of days exceeding PM, daily limit, 2018 and 2019
(covered 99 measuring stations in 62 municipalities)

Pocet stanic / Number of stations

T T ] 1 [ T [ T T 1 T ] [ [ ]
< limit (92,8 % stanic) > [imit (7,1 % stanic)
24 T
Nejvyssi povoleny pocet dnl s pfekrocenim
19 19 denniho imisniho limitu v roce je 35.
20 7 Maximum tolerable number of days
exceeding the daily limit per year is 35.
\ \ \
12 11 m 2019
0 | 10 M 9 0 5 2018
6/ 6
5
3 4 3 4 3| 3
2 2
1 11 H H 1 ol o 1 0
0 - L o [l Iﬂ ﬂ 1
0-5 6-10 11-1516-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91-95 96-100

Pocet dnti / Number of days

26

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




Zdravotni dusledky a rizika znecéisténi ovzdusi
Health risks of air pollution

Obr.2.3  Odhad pritbéhu primérné ro¢ni koncentrace ¢astic PM, | a PM, . na méstskych pozad’ovych
stanicich* CR (mimo Moravskoslezského kraje), 1997-2019

Fig. 2.3 Estimation of the mean PM, and PM, ; annual concentrations in the Czech urban background*
(except the Moravian-Silesian Region), 1997-2019

[ug/m?]
50
PM,,
PM,, — Odhad hodnoty linearniho trendu 1997-2019
40 Linear trend estimation PM, PMz,s
y = -0,3546x + 29,964
R2=0,4685
30
20
10 PM, , — Odhad hodnoty linearniho trendu 1997-2019
Linear trend estimation PM,
y =-0,202x + 22,424
R?=0,196
0

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

*spocteno pro méstské obytné lokality kategorie 2 az 5 na zakladé kategorizace méficich stanic (viz. tab. 2.1.2)
* calculated for urban residential locations in the categories 2-5 based on measurement stations categorization (see Tab. 2.1.2)

Obr. 2.4 Odhad pribéhu primérné roéni koncentrace BaP, arzenu a niklu pro méstské pozadi,
1997-2019

Fig. 2.4 Estimation of the mean annual levels of BaP, arsenic and nickel for the Czech urban bac-
kground, 1997-2019
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Obr. 2.5 Primérné ro¢ni koncentrace polycyklickych aromatickych uhlovodikii, 2019
porovnani s odhadem stifedni hodnoty pro méstské pozadi

Fig. 2.5 Annual mean concentrations of polycyclic aromatic hydrocarbons, 2019
comparison with a mean value estimate for the urban background
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Obr. 2.6 Rozpéti prumérnych mési¢nich koncentraci benzo[a]pyrenu na méstskych stanicich, 2019
Fig. 2.6 Range of monthly average BaP concentrations at urban stations, 2019
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Obr.2.7 Primérné roc¢ni a sezonni koncentrace benzo|a]pyrenu na vybranych stanicich, 2009-2019
Fig. 2.7 Average annual and seasonal BaP concentrations at selected stations, 2009—2019
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3. ZDRAVOTNIi DUSLEDKY
A RIZIKA ZNECISTENI PITNE
A REKREACNI VODY

Pitnou vodou z vetejnych vodovodi bylo v roce 2019
zésobovano 95 % obyvatel CR. Udaje o kvalité pit-
né vody jsou od roku 2004 ziskavany pomoci infor-
macniho systému pitna voda (IS PiVo) spravovaného
Ministerstvem zdravotnictvi, ktery zahrnuje vSech-
ny vodovody a dalsi zpusoby vetejného zasobova-
ni pitnou vodou v CR. Zdrojem dat jsou predev§im
rozbory zajisStované provozovateli, jejichz provede-
ni v piedepsané Cetnosti a rozsahu je uloZeno plat-
nou legislativou; pouze mala ¢ast dat byla potfizena
hygienickou sluzbou v ramci stitniho zdravotniho
dozoru. Do systému mohou byt vkladany pouze vy-
sledky analyz provedenych v laboratofich s platnym
osvédcenim o akreditaci, autorizaci nebo o sprav-
né ¢innosti laboratofe. Do zpracovani udajii o kva-
lit¢ pitné vody nejsou zahrnuta data pii havarijnich
stavech. Ukazatele kvality jsou posuzovany podle
vyhlasky €. 252/2004 Sb., ve znéni pozdéjsich pied-
pist, kterou se stanovi hygienické pozadavky na pit-
nou a teplou vodu a Cetnost a rozsah kontroly pitné
vody. Tato vyhlaska transponuje evropskou smérnici
Rady 98/83/EC.

V roce 2019 bylo monitorovano celkem 4073 veiej-
nych vodovodii'. Pievazna ¢ast jsou mensi vodovo-
dy (3802) zasobujici 5000 a méng obyvatel, z toho
3285 vodovodl zasobuje méné nez 1000 obyvatel.
Pouze 271 vodovodi pattilo do kategorie vétsich, na
néZ je napojeno 5000 a vice obyvatel; ty v§ak zasobu-
ji velkou vétsinu obyvatel CR (cca 80 %) napojenych
na vetejny vodovod.

3.1 Kvalita pitné vody

V roce 2019 bylo provedeno zhruba 37 tisic odbéra pitné
vody, pii kterych bylo ziskano ptes jeden milion hodnot
jednotlivych ukazateli jakosti vody. Limity zdravotné
vyznamnych ukazateld (limitovanych nejvyssi mezni

1. Zakladni jednotky pro posuzovani kvality pitné vody podle vy-
hlasky Ministerstva zdravotnictvi CR 252/2004 Sb., ve znéni
pozdéjSich predpisu, jsou zasobované oblasti, coz je praktic-
ky totozny pojem jako vefejny vodovod. LiSi se pouze v pfi-
padé, kdy je jeden vodovod zasobovan z vice zdroju, které
se od sebe svou kvalitou vyrazné odliSuji a pfed vstupem
do spotfebisté se nemichaji — pak je tento vodovod rozdélen
do nékolika zasobovanych oblasti, ve kterych je kvalita vody
priblizné stejna.

3. HEALTH RISKS FROM
DRINKING AND BATHING
WATER POLLUTION

In 2019, 95% of the Czech population was supplied
with drinking water from public water mains. Data
on drinking water quality have been obtained since
2004 using the drinking water information system
(IS PiVo) administered by the Ministry of Health,
which includes all water mains and other methods of
public drinking water supply in the Czech Republic.
The source of data is primarily analyzes provided by
operators, the execution of which in the prescribed
frequency and scope is required by applicable le-
gislation; only a small part of the data was obtained
by the hygienic service within the state health su-
pervision. Only the results of analyzes performed in
laboratories with a valid certificate of accreditation,
authorization or proper operation of the laboratory
may be entered into the system. Data on emergen-
cy water quality are not included in the processing
of data on drinking water quality. Quality indica-
tors are assessed in accordance with Decree No.
252/2004 Coll., as amended, which lays down hygie-
nic requirements for drinking and hot water and the
frequency and scope of drinking water inspections.
This Decree transposes European Council Directive
98/83/EC.

In 2019, a total of 4,073 water mains' were mo-
nitored. The overwhelming majority of the water
mains (3,802) were smaller, i.e. serving less than
5,000 population; out of them 3,285 serve less than
1,000 population. Only 271 water mains were clas-
sified as larger (supplying over 5,000 pop.) but ser-
ved 80% of the Czech population connected to the
public water supply systems.

3.1 Drinking water quality

In 2019, about 37 thousand samplings were made
and more than one million pieces of data on drin-
king water quality indicators were thus obtained. The

1. The basic unit used in the assessment of drinking wa-
ter quality from the public water supply system as de-
fined by the Decree 252/2004 Coll. as amended is the
supply zone. 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.
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Health consequences and risks from drinking and bathing water pollution

hodnotou?, NMH) byly piekro¢eny celkem v 1987 pii-
padech. Mezni hodnoty® (MH) ukazatel jakosti, cha-
rakterizujicich ptedevsim organoleptické vlastnosti pitné
vody, nebyly dodrzeny v 5703 piipadech. Ve vétsich vo-
dovodech bylo z celkového poctu stanoveni prislusného
typu limitni hodnoty zjisténo ptekro¢eni NMH v 0,09 %
a MH v 0,4 % stanoveni. Podobn¢ v mens$ich vodovo-
dech piekroc¢ilo NMH 0,5 % stanoveni, MH 1,7 % sta-
noveni. Vyvoj jakosti pitné vody doddvané vefejnymi
vodovody, respektive vyvoj Cetnosti prekroceni limit-
nich hodnot ve vétsich a mensich vodovodech v letech
20122019 je znazornén na obr. 3.1.

Z1daji ziskanych v rimci monitoringu dosud vyplyva-
lo, ze do roku 2015 dochézelo k postupnému mirnému
zlepSovani jakosti pitné vody distribuované vetrejnymi
vodovody. To platilo pro celorepublikové zpracovani
vysledkd a neni vylouéeno, ze v nékterych vodovodech
nemohlo dojit k vyraznému zhorseni nebo (spise) zlep-
Seni stavu. Po roce 2015 se tento trend zastavil, nebot’
bylo zjisténo ¢etnéjsi nedodrzovani NMH nez v pred-
chozich letech. Hlavni pficinou bylo sledovani vétsiho
spektra pesticidnich latek a jejich metabolitl, a tim také

Vv Vv

Cast¢j$i nalézani vysSich koncentraci.

Nejvyssi ¢etnost prekro¢eni NMH byla nalezena vzdy
u pitné vody vyrobené z podzemnich zdrojii; divodem
je jednak mnohem vyssi pocet téchto vétSinou velmi
malych zdroja, jednak méné sofistikovana uprava.
Cetnost nedodrzeni limitnich hodnot vzriista se zmen-
Sujici se velikosti vodovodu (s klesajicim poctem za-
sobovanych obyvatel). Ve vétSich vodovodech neni
dodrzovana nejvyssi mezni hodnota nejCastéji pro
chloroform (1,7 % vzorki), ktery vznika jako vedlej-
$i produkt chlorovani vody. V mensich vodovodech
byly nej¢astéji piekracovany NMH pro chlore¢nany
(5,4 %), dusicnany (2,3 %), trihalomethany (1,4 %)
a arzen (0,7 %). Relativné vyssi Cetnost piekracovani
limitnich hodnot také pro uran (2,3 %) je zptuisobena
nizkym poctem vzorki a sledovanim uranu predev§im
v rizikovych vodovodech. Cetnost piekrodeni limit-
nich hodnot pro mikrobiologické ukazatele je znazor-
néna na obr. 3.2 a pro zdravotné vyznamné chemické
ukazatele na obr. 3.3.

2. Nejvyssi mezni hodnota je limitni hodnotou obsahu zdravot-
né vyznamnych ukazatelt v pitné vodé (NMH). Prekroceni
takového limitu vylu€uje pouZiti vody jako pitné, neurci-li or-
gan ochrany vefejného zdravi jinak.

3. Mezni hodnota (MH) je limitni hodnotou pro ukazatele uréu-
jici zejména organoleptické vlastnosti vody. Jeji prekroceni
obvykle nepfedstavuje akutni zdravotni riziko.

maximum limit values® (MLVs) for the indicators with
significance for health were exceeded in 1,987 cases.
Failure to comply with the limit values® (LVs) for the
drinking water quality indicators relevant to the senso-
ry properties was reported in 5,703 samples analysed.
In larger water supplies, MLV and LV was exceeded in
0.09% and 0.4% cases, respectively. Similarly, in smal-
ler water mains, the respective rates were 0.5% and
1.7%. The trend in the drinking water quality from the
public supply system in 2011-2018 is shown in Fig. 3.1.

The data obtained show that there was a gradual mode-
rate improvement in the quality of drinking water dis-
tributed by public water supply systems. This applies to
the nationwide results processing and it is not excluded
that in some water mains could be a significant dete-
rioration or (more likely) improvement. However, in
2015 this trend stopped when more MLVs non-compli-
ances was observed than in previous years. The main
cause was initiating of monitoring of a wider spectrum
of pesticides and their metabolites and therefore more
frequent findings of higher concentrations.

The highest frequency of exceedances of NMH was
always found for drinking water produced from un-
derground sources, the reason is both a much higher
number of these mostly very small resources and
a less sophisticated treatment.

The frequency of non-compliance with the limit values
increases with the decreasing size of the water sup-
ply system (with the decreasing number of supplied
inhabitants). In larger water mains, the highest limit
value is most often exceeded for chloroform (1.7% of
samples), a by-product of water chlorination. NMH
for chlorates (5.4%), nitrates (2.3%), trihalomethanes
(1.4%) and arsenic (0.7%) were most often exceeded
in smaller water mains. The relatively higher frequen-
cy of exceeding the limit values also for uranium
(2.3%) is due to the low number of samples and moni-
toring of uranium especially in high-risk water mains.
Non-compliance with the microbiological indicators

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

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 he-
alth risk. Non-compliance with LV usually does not pose an
acute health risk.
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V pitné vodé jsou stanovovany jednotlivé pesticidni
latky podle jejich pravdépodobného vyskytu v daném
zdroji. V roce 2019 bylo ve vétsich vodovodech prove-
deno zhruba 55 tisic stanoveni a v mensich vodovodech
pres 180 tisic stanoveni pesticidnich latek (160 ma-
tefskych latek) a jejich metabolitd (43 relevantnich?,
9 nerelevantnich® metaboliti). Nejcastéji byla prekra-
¢ovana limitni hodnota pro acetochlor ESA (ve vétSich
vodovodech 24 prekroceni z 652 stanoveni, v mensich
vodovodech 189 z 2747 stanoveni), dale byly zjistény
nadlimitni hodnoty alachloru ESA, acetochloru OA, di-
methachloru ESA, hexazinonu, desethylatrazinu a dal-
$ich pesticidi. Cetnost nedodrZeni limitnich hodnot pro
pesticidni latky je zobrazena na obr. 3.4.

Dusi¢nany a chloroform (vedlejsi produkt dezinfekce
vody) jsou z hlediska zdravotniho rizika nejproblema-
ti¢téjSimi kontaminanty pitné vody. PfekroCeni limit-
ni hodnoty dusi¢nani (50 mg/l) bylo zjisténo v 1,5 %
pfipadii. Zhruba 9 tisic obyvatel bylo zasobovano
pitnou vodou, kde primérna ro¢ni koncentrace dusic-
nant dosahla nebo piekrocila limitni hodnotu. Obsah
chloroformu nad limitni hodnotou (30 pg/1) byl zjistén
v 1,5 % ptipadl; zhruba 41 tisic obyvatel bylo zasobo-
vano pitnou vodou, kde primérnéd ro¢ni koncentrace
chloroformu dosahla nebo ptekrocila limitni hodnotu.

Zdravotni vyznam optimalniho obsahu vapniku a hot-
¢iku v pitné vode je nesporny. Z monitoringu vyply-
va, ze jen 27 % obyvatel je zdsobovano pitnou vo-
dou s doporucenou optimalni koncentraci vapniku
(40-80 mg/l) a pouhych 5 % obyvatel s optimalni
koncentraci hot¢iku (20-30 mg/l). Vodou s optimalni
tvrdosti (2-3,5 mmol/l) je zasobovano jen 27 % oby-
vatel, mék¢i voda je dodavana 64 %, tvrdsi 8 % oby-
vatel. Proto je snizovani obsahu téchto prvkd domaci
upravou vody v naprosté vétSing pripadii nezadouci.

Novy atomovy zakon 236/2016 Sb. a jeho provadéci
vyhlaska 422/2016 Sb., i€inné od roku 2017, vyrazné
omezily povinnost provozovatelli vodovodi pravidel-
né méfit obsah prirodnich radionuklidi v pitné vod¢.
Vysledky ziskané podle této nové pravni Upravy tak
neni mozné povazovat z hlediska celorepublikové-
ho za reprezentativni. Z piedchozich let monitoro-
vani je znamo, ze obsah ptirodnich radionuklidii ve
vod¢ je dlouhodobé neménny. Ozatfeni z pitné vody

4. Metabolity pesticidl, které jsou stejné toxické jako jejich ma-
tefské latky (stejna limitni hodnota = 0,1 pg/l).

5. Metabolity pesticidd, které neznamenaji zdravotni riziko.

is presented in Fig. 3.2 and for health-relevant chemi-
cal indicators in Fig. 3.3.

In drinking water, individual pesticides are determined
according to their probable occurrence in a given sour-
ce. In 2019, approximately 55,000 determinations were
performed in larger water mains and over 180,000 de-
terminations in smaller water mains (160 parent sub-
stances) or their metabolites (43 relevant’, 9 irrelevant
metabolites®). The limit value for acetochlor ESA was
most often exceeded; in larger water mains 24 excee-
dances from 652 determinations, in smaller water mains
189 from 2,747 determinations). Also the above-limit
values of alachlor ESA, acetochlor OA, dimethachlor
ESA, hexazinone, desethylatrazine and other pesticides
were found. The frequency of non-compliance with the
limit values for pesticides is shown in Fig. 3.4.

Nitrates and chloroform (a disinfection by-product) are
the most problematic contaminants of drinking water
in terms of health risk. Exceedance of the limit value of
nitrates (50 mg/L) was found in 1.5% of cases. Appro-
ximately 9,000 inhabitants were supplied with drinking
water, where the average annual nitrate concentration
reached or exceeded the limit value. Chloroform con-
tent above the limit value (30 /g /1) was found in 1.5%
of cases, about 41,000 inhabitants were supplied with
drinking water, where the average annual concentrati-
on of chloroform reached or exceeded the limit value.

The health significance of the optimal content of cal-
cium and magnesium in drinking water is well docu-
mented. Monitoring shows that only 27% of the popu-
lation is supplied with drinking water with the recom-
mended optimal calcium level (40-80 mg/L) and only
5% of the population with optimal magnesium level
(20-30 mg/L). Only 27% of the population is supplied
with water with optimal hardness (2—3.5 mmol/L), sof-
ter water is supplied to 64%, harder to 8% of the popu-
lation. Therefore, in the vast majority of cases, reducti-
on of the content of these elements by domestic water
treatment is undesirable.

The new Atomic Act 236/2016 Sb. and its Implementing
Decree 422/2016 Coll., in force since 2017, has sig-
nificantly reduced the obligation of water supply ope-
rators to regularly measure the content of natural

4. Pesticide metabolites with toxicity similar to their parent sub-
stances (same limit value = 0.1 ug/L).

5. Pesticide metabolites that do not pose a health risk.
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je pusobeno pievazné ptitomnosti radonu, piispévek
ostatnich radionuklid (izotopy radia, uranu) k oza-
feni z pitné vody je velmi nizky. Primémé ozafeni
z vody v dusledku ptitomnosti radonu Rn-222 (efek-
tivni davka z ingesce i inhalace) je mozno odhadnout
na 0,06 mSv/rok, coz je asi stokrat nizsi nez z rado-
nu pronikajictho do budov piimo ze zemé. Celkové
zpusobi obsah radionuklidl ptitomnych v pitné vodé
(radon, izotopy uranu, radia a olova) efektivni davku
v pruméru asi 0,07 mSv/rok.

Schvalené vyjimky

Pro 133 vodovodi platila v roce 2019 vyjimka pro
zdravotné vyznamné ukazatele schvalend organem
ochrany vefejného zdravi. Mirn€jsi hygienicky limit,
nez stanovi vyhlaska ¢. 252/2004 Sb., byl nejcastéji
povolen pro acetochlor ESA (67 vodovodii zasobu-
jicich celkem 170 tisic obyvatel). Pro 27 vodovoda
(7 tisic obyvatel) byla udélena vyjimka z diivodu nad-
limitniho obsahu dusi¢nanii. Podle 0idaji v databazi
PiVo platil v 11 vodovodech (2 tisice obyvatel) ale-
spon po ¢ast roku 2019 uplny ¢i diléi zakaz uzivani
vody z vodovodu jako vody pitné.

3.2 Expozice kontaminantim z pitné
vody

U vybranych, zdravotng rizikovych kontaminanti (ar-
sen, chlorethen, dusitany, dusi¢nany, hlinik, kadmium,
mangan, méd’, nikl, olovo, rtut’, selen, chloroform), pro
které je stanoven expozicni limit (tj. bezpe¢ny denni
pfijem), byla hodnocena zatéz obyvatelstva z piijmu
pitné vody. Z hodnocenych kontaminantii je nejvyssi
privod dusi¢nand; pitim pitné vody z vefejnych vodo-
vodu je pramérné® cerpano 69 % celkového denniho
ptijatelného pfivodu’ dusi¢nant (pfi denni konzuma-
ci 1,5 litru pitné vody z vodovodu). U chloroformu
a v men$ich vodovodech také u arsenu byl zjiStén
priamérny pitivod z pitné vody ve vysi pies jedno pro-
cento tolerovatelného piivodu. Koncentrace ostatnich

radionuclides in drinking water. Therefore the results
obtained under this new legislation cannot be consi-
dered nationwide representative. From previous years
of monitoring, it is known that the content of natural
radionuclides in water has long been unchanged. Radi-
ation in drinking water is usually due to the presence of
radon, the contribution of other radionuclides (radium
and uranium isotopes) is very low. Both the ingested
and inhaled intake of radon (Rn-222) from drinking
water results in an estimated effective dose of 0.06 mSv/
year on average, which is around one hundred times
lower than that from radon entering buildings directly
from the ground. The overall intake of radionuclides
from drinking water results in an estimated average ef-
fective dose of 0.07 mSv/year.

Granted exemptions

In 2019, an exception for health-relevant indicators
approved by the public health protection authority was
applied to 133 water mains. A milder hygienic limit
than stipulated by Decree No. 252/2004 Coll., was most
often permitted for acetochlor ESA (67 water mains
supplying a total of 170,000 inhabitants). An exemption
was granted for 27 water mains (7,000 inhabitants) due
to the above-limit nitrate content. According to the data
in the PiVo database, a total or partial ban on the use
of tap water as drinking water was applied in 11 water
mains (2,000 inhabitants) for at least part of 2019.

3.2 Exposure to contaminants from
drinking water

For selected health risk contaminants (arsenic,
chlorethene, nitrites, nitrates, aluminium, cadmium,
manganese, copper, nickel, lead, mercury, selenium,
chloroform) the population burden on these substan-
ces from drinking water intake was assessed. Of the
contaminants evaluated, nitrate is the highest; drin-
king water from public water supply systems ave-
rages® 7-10% of the acceptable daily intake’ (ADI)

6. Velikost expozice kontaminanttim v CR byla zisk&ana pomoci
stfedni koncentrace (medianu) koncentraci ve vodovodech
ziskanych rozbory vzork( vody béhem roku. Primérna expo-
zice za vSechny vodovody pak byla zvaZzena poctem zasobo-
vanych obyvatel, s vysledkem zhruba 6-9 % denniho pfijatel-
ného privodu. Pfi pouziti 90% kvantilu koncentraci dusi¢nant
jde o hodnotu ve vysi 8-10 %.

7. Celkovy prijatelny/tolerovatelny denni pfivod kontaminantu
je takovy pfivod potravinami, vodou, prachem apod., ktery
podle sou¢asnych poznatkt nepfedstavuje zdravotni riziko
ani pfi celozivotni expozici.

6. The exposure to contaminants in the Czech Republic was
calculated from the median concentrations obtained by sam-
pling within a year. The average exposure for all water mains
was then weighed by the number of people supplied, resul-
ting in approximately 7-8% of the daily acceptable intake. For
90" percentile of nitrate concentrations the exposure amoun-
ted to 8-10% of ADI value.

7. The overall acceptable/tolerable daily intake of a contami-
nant is its total intake from food, drinking water, dust etc. that
does not pose a health risk even if considered on a lifelong
basis.
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hodnocenych kontaminantii v pitné vodé Casto nepie-
sahuji mez stanovitelnosti pouzité analytické metody,
a proto expozici témto latkam nelze kvantifikovat.
Lze vSak konstatovat, Ze primérna expozice je mensi
nez 1 % prislusného expozi¢niho limitu. To se tyka
i pesticidnich latek a jejich metabolita.

Acgkoliv primérny pifivod dusi¢nand pitnou vodou
predstavuje pro obyvatele CR jen nékolik procent cel-
kového denniho pfijatelného piivodu, zhruba tietina
obyvatel zasobovanych vefejnym vodovodem piijme
denné pitnou vodou vice nez 10 % celkového pfijatel-
ného piivodu dusi¢nant. Jestlize by byl obsah dusic¢-
nantl na urovni limitni hodnoty (50 mg/l), pfispivala
by takova pitnd voda pti spotiebé 1 1/den u dospélého
¢loveka k celkovému piijatelnému ptivodu dusi¢nani
21 %, pti spotiebe 2 1/den pak 42 %. Rozd¢leni obyva-
tel podle velikosti expozice riznym kontaminantim
z pitné vody v roce 2019 je uvedeno na obr. 3.5.

Z hodnoceni velikosti expozice jednotlivym cizoro-
dym latkdm z pitné vody, pro které je stanoven ex-
pozi¢ni limit, nevyplyva pravdépodobnost poskozeni
zdravi z hlediska nekarcinogennich ucinkti. Nicméné
v ptipad€ udéleni vyjimky mize byt organem ochrany
vetejného zdravi urCena na zakladé hodnoceni zdra-
votnich rizik skupina spotiebitelli jako ohroZena (ob-
vykle kojenci a malé déti nebo te¢hotné Zeny), a pak je
pro tuto skupinu piijem takové vody omezen ¢i je ze
zasobovani vyloucena, aby nemohlo dojit k poskozeni
zdravi.

3.3 Teoretické zvysSeni poctu
nadorovych onemocnéni

Pro vypocet predpovedi teoretického zvyseni pravde-
podobnosti vzniku nadorovych onemocnéni v disled-
ku chronické expozice organickym latkam (1,2-dichlo-
rethan, benzen, benzo[a]pyren, benzo[b]fluoranthen,
benzo[k]fluoranthen, bromdichlormethan, bromo-
form, chlorethen (vinylchlorid), dibromchlormethan,
indenol[/,2,3-cd]pyren, tetrachlorethen, trichlorethen)
z ptivodu pitné vody byl pouzit linedrni bezprahovy
model podle metody hodnoceni zdravotniho rizika.
Pro vypocet ro¢niho piispévku odhadu zvySeni rizi-
ka byla pouzita hodnota priimérné hmotnosti ¢loveéka
70 kg, sttedni délka zivota 70 roku, celozivotni expo-
zice (pfepoctena na roc¢ni expozici a riziko) a stredni
hodnota spotieby pitné vody 1,5 litru denn€. Protoze
neexistuje dostatek informaci o ucinku sledovanych

of nitrates (with 1.5 Litres of tap water consumed
daily). In chloroform, and in smaller water systems
also in arsenic, an average drinking water supply of
about one percent of the total daily tolerable intake
was found. Concentrations of other contaminants as-
sessed in drinking water often do not exceed the limit
of determination limit of the analytical method used
and therefore exposure to these substances cannot be
quantified. However, it can be said with certainty that
the average exposure is less than 1% of the relevant
exposure limit. This also applies to pesticides and
their metabolites.

The mean intake of nitrates from drinking water in the
Czech Republic accounts few percent of the overall
acceptable daily intake; nevertheless, about one third
of the supplied inhabitants are supplied with drinking
water that accounts for more than 10% of the accepta-
ble daily intake of nitrates. If the nitrate content was
as high as the limit value (50 mg/L), such drinking wa-
ter would contributed with consumption of 1 L/day for
an adult to an overall acceptable intake by 21%, with
a consumption of 2 L/day by 42%. The distribution of
the population by magnitude of exposure to contami-
nants from drinking water in 2018 is shown in Fig. 3.5.

The assessment of exposure to individual drinking
water contaminants for which exposure limits are set
does not indicate the likelihood of damage to heal-
th in terms of non-carcinogenic effects. However, it
is possible that when an exemption should be gran-
ted, the public health authority designates a vulnera-
ble group of consumers (usually infants and young
children or pregnant women), and this group is then
excluded from the supply or consumption of such wa-
ter is limited to prevent damage to health.

3.3 Cancer risk from drinking water

To estimate incremental cancer risk from chronic
exposure to organic compounds (1,2-dichloroetha-
ne, benzene, benzo[alpyrene, benzo[b]fluoranthene,
benzo[k]fluoranthene, bromodichloromethane, bro-
moform, chloroethene /vinyl chloride/, dibromochlo-
romethane, indeno[l1,2,3-cd]pyrene, tetrachloroethe-
ne, and trichloroethene) from drinking water intake,
the linear no-threshold model was used in accordance
with the health risk assessment method. For the cal-
culation of the annual contribution to the estimated
incremental cancer risk, an average body weight of
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latek ve smési v koncentracich, ve kterych jsou tyto
latky nalézany v pitné vod¢, bylo podle doporuceni
US EPA uvazovano prosté s¢itani i€ink jednotlivych
latek. Podle vypoctu teoretického zvySeni pravdépo-
dobnosti vzniku nadorovych onemocnéni v dusled-
ku chronické expozice karcinogennim latkdm muze
konzumace pitné vody z veiejného vodovodu piispét
k roénimu zvyseni pravdépodobnosti vzniku nadoro-
vych onemocnéni ptiblizné dvéma piipady na 10 mi-
liont obyvatel.

Vypoclty expozice a rizika byly provedeny podle stan-
dardniho postupu, nicméné pouzité expozicni faktory
jsou vzdy zatiZzeny urCitou mirou nejistoty, jako na-
priklad omezené¢ spektrum sledovanych zdravotné
vyznamnych latek, individualni velikost konzumace
pitné vody z vodovodu, rliznd mira vstfebani sledo-
vanych latek v organismu, odli$né frekvence expozice
apod. To mohlo vést k nad i podhodnoceni situace.
Inhala¢ni a dermalni expozice, které jsou u nékte-
rych kontaminantli podobné vyznamné jako oralni
pfijem, nebyly uvazovany, protoze chybi specifické
udaje o chovani ceské populace pti vyuzivani vody
v domécnosti.

3.4 Jakost vody ve vefejnych
a komeréné vyuzivanych studnach

V ramci celostatniho monitoringu jsou informaénim
systtmem PiVo sbirany také udaje o jakosti pitné
vody pochazejici z vefejnych studni a individualnich
zdroji vyuzivanych k podnikatelské ¢innosti, pro je-
jiz vykon musi byt pouzivana pitnd voda (komercni
studny). V roce 2019 bylo hodnoceno 5866 vzorki
vody z 296 vetejnych a 2177 komercnich studni. Li-
mity zdravotné vyznamnych ukazateld byly piekro-
ceny v 0,8 % prislusnych stanoveni, mezni hodnoty
pak ve 3,7 %. Relativné ¢etné byly nalezy nedodrzeni
limitnich hodnot mikrobiologickych ukazateli jakosti
pitné vody, jako jsou koliformni bakterie (10 %), in-
testinalni enterokoky (4 %) a Escherichia coli (3 %).
Z dalsich ukazateli byly nej¢astéji nedodrzeny limitni
hodnoty pH (15 %), manganu (11 %), zeleza (7 %),
dusi¢nant (4 %), alachloru ESA (3 %) a uranu (2 %).

3.5 Ukazatele primého poskozeni zdravi
z pitné vody

Pokud jde o akutni poskozeni zdravi po konzumaci
pitné vody (otrava, infekéni onemocnéni), informace

70 kg, mean life expectancy of 70 years, lifelong ex-
posure (converted to annual exposure and risk), and
a mean daily intake of 1.5 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 calculation, it fol-
lows that the drinking water intake might theoretically
result in two incremental cancer cases per 10 million
population per year.

The calculations of exposure and risk were carried out
according to a standard procedure. Nevertheless, 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 heal-
th, individual variation in tap water consumption and
absorption of the monitored substances in the body,
etc. They might result in risk underestimation or ove-
restimation. Inhalation and dermal exposure that are
similarly significant as the ingestion of some contami-
nants were not taken into account, as specific data is
missing on the use of water in Czech households.

3.4 Water quality in public
and commercial wells

As part of the nationwide monitoring, the PiVo informati-
on system also collects data on the quality of drinking
water coming from public wells and individual sources
used for business activities, for the performance of which
drinking water (commercial wells) must be used. In 2019,

5,866 water samples from 296 public and 2,177 commer-
cial wells were evaluated. The maximum limit values of
health-relevant indicators were exceeded in 0.8%, and
the other limit values in 3.7%. There were relatively nu-
merous findings of non-compliance with the limit values
of microbiological indicators of drinking water quality,

such as coliform bacteria (10%), intestinal enterococci
(4%), Escherichia coli (3%). Among other indicators,

the limit values of pH (15%), manganese (11%), iron
(7%), nitrates (4%), alachlor ESA (3%), uranium (2%)

were most often exceeded.

3.5 Drinking water related human health
impairment

With regard to acute health damage by reason of the
drinking water consumption (poisoning, infectious
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o ptipadném poskozeni zdravi pitnou vodou vycha-
zi z pfimého hlaseni pracovnikii odboru komunalni
hygieny krajskych hygienickych stanic o zaznamena-
nych nakazach, otravach ¢i jinych onemocnénich, ke
kterym doslo v souvislosti s jakosti a uzivanim pitné
vody ze sledovanych vodovodu a vetejnych (popt. pro
zasobovani vefejnosti pouzivanych) studni. V roce
2019 byly ve ¢tytech krajich zaznamenéany a hlaSeny
Ctyfi takové udalosti. Jednalo se o jednu potvrzenou
epidemii z vefejného vodovodu v Pardubickém kraji,
ve dvou piipadech Slo o komeréni studny (Plzensky
a Liberecky kraj) a v jednom ptipad¢ o studnu slouzici
k individualnimu zasobovani (Moravskoslezsky kraj).

3.6 Monitoring kvality rekrea¢nich vod
ve volné prirodé

Zdravotni rizika z rekreacnich vod, pokud pomineme
utonuti a urazy, jsou spojena piedev§im s kontamina-
ci patogennimi mikroorganismy, rozvojem sinic a tas
a na nékterych mistech také s cerkariovou dermati-
tidou (projevuje se intenzivnim svédénim). Masovy
vyskyt sinic a fas a vyznamné znecisténi ptirodniho
i antropogenniho ptivodu muze také negativné ovliv-
nit atraktivitu rekreacnich vod pro koupajici se osoby.
Systematicky se monitoruje vyskyt indikatort fekal-
niho znecisténi (E£. coli a intestindlni enterokoky), si-
nic a fas, ptirodniho znecisténi a znecisténi odpady.
Vysledky monitorovani se kromé indikatort fekalni-
ho znecisténi, u kterych se provadi po kazdé koupaci
sezoné tzv. klasifikace z dat za predchozi Ctyii roky,
hodnoti pfevazné na zéklad¢ posledniho odbéru.

Do informac¢niho systému jsou zasilana data o kvali-
t€¢ vody pro koupani béhem koupaci sezény. Organy
ochrany vefejného zdravi pravideln¢ provadi souhrn-
né hodnoceni podle vyhlasky ¢. 238/2011 Sb. (v plat-
ném znéni) a piislusnych metodickych doporuceni
a oznacuji kvalitu koupaci vody pomoci pétibodové
stupnice. Aktualni kvalita koupacich vod je piistupna
vetejnosti na webovych strankach krajskych hygienic-
kych stanic, na strdnkach Narodniho geoportalu IN-
SPIRE spravovaném agenturou CENIA a na webové
strance Koupaci vody. Vyvoj kvality koupacich vod
v letech 2004 az 2019 je uveden na obr. 3.6, na némz
jsou lokality charakterizovany nejhorS$im hodnocenim
béhem koupaci sezény. Hodnocenych koupacich vod
je v poslednich letech pres 250 (2016 — 257, 2017 —
251,2018 —268 22019 — 271). Nejvetsim problémem
tuzemskych pfirodnich vod nadéale zGstdva masovy

disease), information is based on a direct report from
the regional public health authorities on recorded in-
fections, poisonings or other illnesses occurring in
connection with the quality and use of drinking water
from monitored water supply systems and public (or
publicly used) wells. In 2019, four such events were
recorded and reported in four regions. It was one con-
firmed epidemic from a public water supply system in
the Pardubice Region, in two cases it was a commer-
cial well (Plzensky and Liberecky Region) and in one
case a well used for individual supply (Moravian-Si-
lesian Region).

3.6 Monitoring of the bathing water
quality

Health risks of recreational waters leaving aside the
drowning and injuries are mainly associated with con-
tamination by pathogenic microorganisms, develop-
ment of algae and in some places also with cercarial
dermatitis (manifested by intense itching). Mass oc-
currence of cyanobacteria and algae, and significant
pollution of natural and anthropogenic origin may
also negatively affect the attractiveness of recreati-
onal waters for bathers. Systematically monitored is
the occurrence of indicators of fecal contamination
(E. coli and intestinal enterococci), cyanobacteria
and algae, natural pollution and pollution by wastes.
Monitoring results are evaluated mainly on the basis
of the last sampling with exception of fecal polluti-
on indicators, at which the classification of data for
the previous four years after each bathing season has
been performed.

Recreational water quality data have been entered in
the Information System throughout the bathing sea-
son. The public health protection authorities evaluate
the data on a regular basis according to the Regulati-
on 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, Nati-
onal Geoportal INSPIRE maintained by the CENIA
agency and Bathing water portal. The development
of bathing water quality in the years 2004 to 2019 is
shown in Fig. 3.6, where the localities are characte-
rized by the worst evaluation during the bathing sea-
son. There have been over 250 rated bathing waters
in recent years (2016 — 257, 2017 — 251, 2018 — 268
and 2019 — 271). The biggest problem of domestic
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Health consequences and risks from drinking and bathing water pollution

vyskyt sinic tvoficich vodni kvéty, a to zejména bé-
hem letnich mésict a zac¢atkem podzimu. V roce 2019
byl pocet lokalit s masovym vyskytem sinic podobny
jako v obdobi do roku 2017. Jejich pocet se tedy opro-
ti roku 2018 snizil. Zvyseny vyskyt sinic v roce 2018
souvisel pravdépodobné s velmi teplym pocasim, kte-
ré mohlo urychlit jejich rozvoj. ZhorSené hodnoceni
kvali nalezim indikatord fekalniho zneciSténi bylo
stejné jako v predchozich sezonach méné casté. Piipa-
dy cerkariové dermatitidy potvrzené nalezem cerkarii
v plzich byly v roce 2019 hlaseny z jedné lokality. Na
dalsi lokalité se vyskytly ptipady kozniho onemocné-
ni, které¢ podle piiznakd odpovidalo cerkariové der-
matitidé, avSak jeji ptivodci v plzich nebyli nalezeni.

Podle pozadavkii EU je ze ziskanych dat kazdoro¢né
zpracovana zprava, kterd je nasledné zaslana Evrop-
ské komisi. Tato zprava, do které jsou zahrnuty pouze
vyznamnéj$i koupaci vody ve volné ptirodé (podle
smérnice 2006/7/ES se na nich koupe velky pocet
lidi), je zaloZena piedev§im na vysledcich sledovani
indikatorti fekalniho znecisténi. Kvalitu rekreacnich
vod v CR je podle kritérii EU mozno hodnotit jako
pomérné dobrou. Na pocatku monitorovani byl podil
vyhovujicich koupacich vod nizky vzhledem ke zna¢-
nému poctu vod s nedostateénym vzorkovanim. Po-
stupné stoupal pocet koupacich vod, které vyhovély
limitnim pozadavkim EU. Zatimco v roce 2004 vy-
hovélo pozadavkim 49 % z celkového poctu sledo-
vanych koupalist, v roce 2011 to bylo jiz 87 %. Pocet
hlasenych koupacich vod do EU, kde je kvalita vody
sledovana, klesl ze 176 v roce 2004 na 153 v letech
2018 a2 2019. Od roku 2012 Evropska komise hodnoti
a klasifikuje koupaci vody v EU podle novych pra-
videl uvedenych ve smérnici 2006/7/ES (viz § 9 vy-
hlasky €. 238/2011 Sb.). V letech 2012-2019 vyho-
véla novym limitnim pozadavkim EU (byla zatazena
alespon do kategorie pfijatelna jakost vody) vétSina
koupacich vod v CR — piiblizné 90 %, v roce 2019 pak
konkrétné 141 z celkovych 153, tj. 92,2 %.

natural waters remains the mass occurrence of cya-
nobacteria forming water flowers, especially during
the summer months and early autumn. In 2019, the
number of localities with a mass occurrence of cyano-
bacteria was similar to the period up to 2017. Their
number therefore decreased compared to 2018. The
increased occurrence of cyanobacteria in 2018 was
probably related to very warm weather, which may
have accelerated their development. As in previous
seasons, deteriorating assessments due to findings of
faecal pollution indicators were less frequent. Cases
of cercariae dermatitis confirmed by the finding of
cercariae in snails were reported from one locality in
2019. At another locality, there were cases of a skin
disease which, according to symptoms, corresponded
to cercariaus dermatitis, but its causative agents were
not found in snails.

According to the EU requirements, a report is annu-
ally drawn from the collected data and sent to the Eu-
ropean Commission. This report, which includes only
major bathing water in the wild (a large number of
people buy it under Directive 2006/7 / EC), is based
primarily on the results of monitoring faecal pollu-
tion indicators. According to EU criteria, the quali-
ty of recreational waters in the Czech Republic can
be assessed as relatively good. At the beginning of
the monitoring, the proportion of compliant bathing
waters was low due to the large number of sampling
waters. Gradually, the number of bathing waters that
complied with EU limit requirements increased. Whi-
le in 2004 it met 49% of the total number of moni-
tored swimming pools, in 2011 it was already 87%.
The number of reported bathing waters to the EU has
fallen from 176 in 2004 to 153 in 2018 and 2019. Sin-
ce 2012, the European Commission has been evalu-
ating and classifying bathing waters under the new
rules set out in Directive 2006/7 / EC (see Section 9 of
Decree No. 238/2011 Coll.). In the years 2012-2019,
the majority of bathing waters in the Czech Repub-
lic — approximately 90%, complied with the new EU
limit requirements (at least acceptable water quality
was included); in 2019 it was 141 of the total 153, i.e.
92.2%.
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Obr. 3.1 Cetnost nedodrZeni limitnich hodnot podle velikosti vodovodu, 2012-2019
Fig. 3.1 Exceedance of the DW quality limit values by size of the water main, 2012-2019
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LV — limit value — for indicators of organoleptic properties

Obr.3.2 Cetnost nedodrzeni limitni hodnoty pro mikrobiologické a biologické ukazatele, 2019
Fig. 3.2 Exceedance of the limit values for microbiological and biological indicators, 2019
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Obr. 3.3 Cetnost nedodrZeni limitni hodnoty pro chemické latky (mimo pesticidy), 2019
Fig. 3.3 Exceedance of the limit values for chemicals (non-pesticides), 2019
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Obr. 3.4  Cetnost nedodrZeni limitni hodnoty pro pesticidni latky*, 2019
Fig. 3.4 Exceedance of the limit values for pesticides*, 2019
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Obr. 3.5 Rozdéleni obyvatel CR podle velikosti expozice chemickym latkam z pitné vody, 2019
Fig. 3.5 Distribution of the Czech population by amount of contaminant exposure from drinking
water, 2019

Expozice vypoétena pro denni konzumaci1,5 litru pitné vody z vodovodni sité.
Exposure estimate based on the daily tap water ingestion of 1.5 liter.
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Obr. 3.6 Vyvoj kvality koupacich vod podle souhrnného hodnoceni CR,
procentualni zastoupeni kategorii, 2009-2019

Fig. 3.6 Trend in bathing water quality by summary national evaluation,
percentage of categories, 2009-2019
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4. ZDRAVOTNIi DUSLEDKY
A RUSIVE UCINKY HLUKU

Subsystém III ,,Zdravotni disledky a ruSivé ucinky
hluku* slouzi pro potreby zjiSténi vztahii mezi hlukem
a jeho ucinky na zdravi a kvalitu Zivota obyvatel mést.
Expozice hluku je zjistovana opakovanym 24hodino-
vym méfenim v méficich mistech a sledovanim jeho
vyvoje. Zatim posledni méfeni hluku probéhlo v roce
2019. Hlavnim cilem bylo stanoveni expozice hluku
pro obyvatele monitorovanych lokalit, ve kterych
bude nasledné provedeno dotaznikové Setfeni. To-
muto cili byl ptizpisoben vybé&r lokalit pro tuto etapu
mefeni. Moznost zobecnéni vysledkli méfeni na celou
rozlohu sledované lokality byla jiz diive otestovana
pomoci hlukového mapovani. Bylo stanoveno, Ze
obyvatelé zijici v dané lokalité jsou exponovani hlu-
ku zjisténému v méficim misté s odchylkou nejvyse
+2,5dB.

V roce 2019 probehlo méfeni hluku v Sesti lokalitach
ve Ctyfech méstech: Havlickiv Brod, Hradec Kra-
lové, Plzen a Praha. 24-hodinové méfeni prob&hlo
v kazdém meéficim misté dvakrat, v dubnu az Cerv-
nu a v zafi az fijnu. Méteni probihala za standardnich
podminek danych v Metodickém navodu pro méfeni
a hodnoceni hluku v mimopracovnim prostfedi [1],
soucasti kazdého méteni bylo scitani ¢etnosti a inten-
zity dopravy. Vysledek méfeni pfedstavuje veSkery
hluk v misté méteni véetné hluku pozadi, eliminovan
je pouze vliv atypickych hlukovych udalosti; nejistota
méfeni je =2 dB.

Po zpracovani vysledka (eliminace rusivych udalosti,
osetfeni vypadkll) jsou vystupem hlukové ukazatele
dané vyhlaskou 523/2006 Sb. o hlukovém mapova-
ni [2]: hlukovy ukazatel pro den L, pro veCer L , pro
noc L, a pro den-vecer-noc L, . Hodnoty ukazatel
predstavuji primér z jarniho a podzimniho méfeni.
Hladiny hluku v lokalitich monitorovanych v roce
2019 jsou znazornény na obr. 4.1 az 4.4, kde jsou
porovnany s rozpétim roc¢nich primért hladin hluku
ziskanych v danych lokalitach v ptedchozich letech
monitorovani 1994-2015.

Ptevazujicim zdrojem hluku ve vétSin€ lokalit je sil-
ni¢ni doprava. Tramvaje se vyskytuji v lokalitach Pra-
ha 3 — Konévova a Plzen — Klatovskd. Zména oproti
predchozimu meéteni v roce 2014 byla zaznamenana
v lokalit¢ Hradec Kralové - Baarova, jde o vzestup

4. COMMUNITY NOISE AND
HEALTH

This subsystem serves to identify the relationships be-
tween noise and its effects on the health and quality of
life of urban population. Noise exposure is determi-
ned by repeated 24-hour measurements at measuring
points and monitoring of its development. So far, the
last noise measurement took place in 2019. The main
goal was to determine the noise exposure for the inha-
bitants of the monitored localities, in which a questi-
onnaire survey will be carried out. The selection of
sites for this stage of measurement was adapted to this
goal. The possibility of generalizing the measurement
results to the entire area of the monitored locality has
previously been tested using noise mapping. Residents
living in a given locality are exposed to noise detected
at the measuring point with a deviation of no more
than = 2.5 dB.

In 2019, noise measurements took place in a total of
six localities in four cities: Havlickitv Brod, Hradec
Kralové, Plzenn and Prague. The 24-hour measure-
ment took place twice at each measuring point, in the
periods of April to June and September to October.
The measurements were performed under standard
conditions given in the Methodological Manual for
the measurement and evaluation of noise in the non-
-working environment [1], part of each measurement
was the frequency and intensity of traffic counting.
The measurement result represents all noise at the
measurement site, including background noise, only
the influence of atypical noise events is eliminated;
the measurement uncertainty is + 2 dB.

After processing the results (elimination of disturbing
events, treatment of outages), the output is the noise
indicators given by Decree 523/2006 Coll. on noise
mapping [2]: noise indicator for day L, for evening
L, for night L and for day-evening-night L, . The va-
lues of the indicators represent the average of both the
spring and autumn measurements. Noise levels in the
localities monitored in 2019 are shown in Figures 4.1
to 4.4. The results for 2019 are compared there with
the range of annual averages of noise levels obtained
in the given localities in previous years of monitoring.

The predominant source of noise in most localities
is road traffic. Trams can be found in the localities
of Prague 3 - Konévova and Plzen - Klatovska. The
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vSech hlukovych ukazatelli o cca 3 dB. V ostatnich
lokalitach nejsou rozdily hodnotitelné, protoze jsou
mensi nebo srovnatelné s deklarovanou piesnost
méftenti.

Hodnoceni dlouhodobého vyvoje hladin akustického
tlaku bylo provedeno pro ukazatel L, , ktery pfina-
§1 udaje o celodenni hlukové expozici a pro ukazatel
L, pro nocni dobu, kdy mize vlivem hluku dochazet
k ruseni spanku. Hodnoceni navazuje na ptedchozi
statistickou analyzu vyvoje, kdy metodou linearniho
regresniho modelu byly zjistény dlouhodobé trendy
vyvoje hluku v jednotlivych lokalitich v letech 1994 —
2006. Vysledky méfeni v roce 2019 pro ukazatel L,
a L byly srovnany s trendy oCekavanymi podle tohoto
modelu, viz tab. 4.1.

V roce 2019 zlstavaji dlouhodobé trendy vyvoje hlu-
ku zachovany pro oba hlukové ukazatele (L, 1L ) ve
tfech lokalitach: Havlickuv Brod, Prazska, Plzen, Kla-
tovska a Praha 3, Konévova. V lokalité Plzen, Skré-
tova zistava predchozi trend vyvoje zachovan pouze
pro ukazatel L . Naopak v lokalit¢ Hradec Kralove,
Labska kotlina se nepotvrdil dfive zjiStovany klesajici
trend vyvoje, v roce 2019 tam byly zjistény vyssi hod-
noty obou ukazateld. Jde o tichou lokalitu, kde muze
dochazet k nadhodnym vykyvim hluku. Ke zméné
v ukazateli L, doSlo také v lokalité Plzen, Skrétova
kde byla v roce 2019 zjisténa nizsi hodnota nez by

odpovidalo ptfedchozimu stabilnimu stavu.

Tab. 4.1 Vyvoj hluku v monitorovanych lokalitach

change compared to the previous measurement in
2014 was recorded in the locality of Hradec Kralové
- Baarova, it is an increase of all noise indicators by
about 3 dB. In other localities, the differences are not
evaluable, because they are smaller or comparable
with the declared measurement accuracy.

The evaluation of the long-term development of sound
pressure levels was performed for the L ,, indicator,
which provides data on all-day noise exposure and for
the L, indicator for night time, since noise may cause
sleep disturbance. The evaluation follows the previ-
ous statistical analysis of the development, when the
method of linear regression model revealed long-term
trends in noise development in individual localities in
1994-2006. Measurement results in 2019 for L, and
L were compared with trends expected according to
this model, see Tab. 4.1.

In 2019, long-term trends in noise development are
kept for both noise indicators (L, and L ) in three
localities: Havlickiv Brod, Prazska, Plzen, Klatov-
ska and Prague 3, Konévova. In the locality of Plzen,
Skrétova, the previous development trend is kept only
Jor the indicator L . On the other hand, in the locali-
ty of Hradec Kradlové, Labska kotlina, the previously
observed declining development trend was not confir-
med, in 2019, higher values of both indicators were
found there. It is a quiet location where accidental
noise fluctuations can occur. There was also a change

Tab. 4.1 Development of noise levels in the monitored localities

L,./L,, [dB] L, [dB]

1994-2006 20199 19942006 20199
Lokalita / Locality Egigéeﬁ Trend") Trend?) ggigﬁﬁ Trend" Trend?
Havlickiv Brod, Prazska | 69-71 | fUst/incre- 733 | potvrzen | 59-63 | MUSt/incre- | g5 | POVIZEN )
o, ralove, Labska 55-57 | DoKeS e 558 | \yssi/ higher | 4947 oo | 463 vy&Si | higher
e el | |EAERL | even |G o |
soct S [561 | sonriower | 0 | S0 a0 |
aradkomevon | raro [P0l |roa b | esen |moenl, |eea |

1. stabilni = nahodné kolisani hodnot / stable — random fluctuations in values
2. potvrzen = pfedchozi trend potvrzen / confirmed — previous trend confirmed
niz8i = trend nepotvrzen, zjisténé hodnoty jsou nizsi nez oCekavané / lower — trend not confirmed, detected values are lower than

expected

vysSi = trend nepotvrzen, zjisténé hodnoty jsou vy$Si nez oéekavané / higher — trend not confirmed, detected values are higher

than expected

3. pro dodrzeni kontinuity jsou pouzity hodnoty bez korekce pro odrazy / values without correction for reflections are used to maintain

continuity
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Obr. 4.1 Hodnoty hlukového ukazatele pro den-vecer-noc L, , rok 2019 a rozpéti 1994-2015
Fig. 4.1 Noise indicator values L, , year 2019 and range 1994-2015
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Obr. 4.2 Hodnoty hlukového ukazatele pro den L, rok 2019 a rozpéti 1994-2015
Fig. 4.2 Noise indicator values L , year 2019 and range 1994-2015
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Obr. 4.3 Hodnoty hlukového ukazatele pro vecer L, rok 2019 a rozpéti 1994-2015
Fig. 4.3 Noise indicator values L , year 2019 and range 1994-2015
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Obr. 4.4 Hodnoty hlukového ukazatele pro noc L , rok 2019 a rozpéti 1994-2015
Fig. 4.4 Noise indicator values L , year 2019 and range 1994-2015
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5. ZDRAVOTNIi DUSLEDKY
ZATEZE LIDSKEHO
ORGANISMU CIZORODYMI
LATKAMI Z POTRAVINOVYCH
RETEzCU, DIETARNI
EXPOZICE

V monitorovacim obdobi roku 2019 probihalo tradic-
né n&kolik dil¢ich projektil. Systém vzorkovani potra-
vin probiha v souladu s metodickymi pozadavky na
hodnoceni dietarni expozice zalozené na principech
tzv. Total Diet Study (TDS). Reprezentuje ,,obvyklou
Ceskou dietu”, a je pribézné¢ modifikovan tak, aby
bylo dosazeno pomé&rného pokryti regionti CR pfi
odbéru vzorkt potravin. Druhd ¢ast projektu je véno-
vana monitoringu vyskytu potravin na bazi geneticky
modifikovanych (GM) organismd a monitoringu vy-
branych toxinogennich plisni v potravinich na trhu
v CR. V piipadé GMO se jedna spise o napliiovéani
principt piedbézné opatrnosti ve vztahu k mozné pii-
tomnosti nékterych neschvalenych, tedy zdravotné
netestovanych GM produktii na trhu, ale také o kon-
trolu kvality ve smyslu klamani spotiebitele, protoze
pritomnost GMO musi byt znacena. V ptipadé toxino-
gennich plisni se jedna o specializované mykologické
vySetieni, které je zaméfeno na popis a charakterizaci
nebezpeéi vyskytu toxinogennich plisni v potravi-
néach, vzhledem ke skute¢nosti, ze v CR nejsou k dis-
pozici aktualni data o mife kvalitativni a kvantitativni
kontaminace potravin plisnémi ani data o vyskytu to-
xinogennich plisni — producenti vyznamnych myko-
toxindl v potravinach. Tyto dil¢i projekty reaguji na
pozadavky legislativy, Evropské komise, nevladnich
organizaci a Siroké spotiebitelské vefejnosti, kte-
ré neni lhostejny vztah mezi potravinami, vyzivou
a zdravim. Aktivity jsou chapany jako management
zdravotné-hygienickych nejistot. Tieti ¢ast projektu
je monitoring dietarni expozice populace vybranym
Skodlivym chemickym latkam. Je legislativné pevné
zakotveny v fadé predpistt EU i CR. Vyuziva metodic-
kého designu znamého jako TDS, jez je vhodny pro
surveillance chronické dietdrni expozice. Od bézné
kontroly potravin se lisi pfedevsim tim, ze zahrnu-
je cely model chovani spotiebitele (véetné kulinarni
upravy potravin) a pracuje s celou paletou obvykle
konzumovanych potravin (nikoli pouze rizikovych
skupin), coz je vyhodny zptisob, jak provadét presnéj-
8 charakterizaci zdravotnich rizik. V roce 2019 probi-
hal druhy rok z dvouleté periody vzorkovani a analyz

5. CONTAMINANTS
IN FOOD CHAINS
AND THEIR IMPACT
ON HUMAN HEALTH,
DIETARY EXPOSURE

In the 2019 monitoring period, several sub-projects
traditionally took place. The food sampling system has
been carried out in accordance with the methodologi-
cal requirements for the assessment of dietary exposu-
re based on the principles of the so-called Total Diet
Study (TDS). It represents the “usual Czech diet” and
is continuously modified in order to achieve a relative
regional coverage in food sampling. The second part
of the project is devoted to monitoring the occurrence
of food based on genetically modified (GM) organisms,
and monitoring of selected toxinogenic fungi in food
on the Czech market. In the case of GMOs, it is more
a matter of complying with the precautionary princi-
ples in relation to the possible presence of certain non-
-approved, ie untested GM products on the market, but
also of quality control in the sense of misleading con-
sumers, as the presence of GMOs must be labelled. In
the case of toxinogenic fungi, it is a specialized mycolo-
gical examination, which is focused on the description
and characterization of the risk of toxinogenic fungi in
food. That is because there are no current data on the
degree of qualitative and quantitative food contami-
nation by fungi in the Czech Republic neither on toxi-
nogenic fungi — producers of important mycotoxins in
food. These sub-projects respond to the requirements
of legislation, the European Commission, NGOs and
the general consumer public, who is interested in the
relationship between food, nutrition and health. The
activities are understood as the management of health
and hygiene uncertainties. The third part of the project
is the monitoring of the dietary exposure of the popu-
lation to selected harmful chemicals. It is legally firmly
embedded in a number of EU and Czech regulations.
It uses a methodological design known as TDS, which
is suitable for the surveillance of chronic dietary ex-
posure. It differs from routine food control mainly by
including the whole model of consumer behaviour
(including culinary food preparation) and a whole ran-
ge of commonly consumed foods (not just risk groups).
This is a convenient way to perform a more accurate
characterization of health risks. In 2019, the second
year of the two-year period of sampling and analysis
(2018-2019) took place. The fourth part of the project
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(2018-2019). Ctvrta ¢ast projektu byla zaméfena na
hodnoceni pfivodu nutrientd. Tato ¢ast pfinasi nové
informace z hlediska vyzivy populace. Zaméfuje se na
charakterizaci zdravotnich rizik spojenych s nedosta-
teCnym pfivodem vybranych nutrientd. V roce 2019
probihal u této ¢asti sbér a hodnoceni dat, kterd budou
publikovéana v roce 2021.

5.1 Systém vzorkovani potravin
reprezentujicich obvyklou dietu
populace v CR

Odbéry vzorkl potravin byly v obdobi 2018-2019
realizovany v 32 kvotné vybranych sidlech republiky
(tab. 5.1.1), s ohledem na pocet obyvatel (tab. 5.1.2),
rozdeélenych do 4 uzemnich regionli (kvadranti).
V kazdém vybraném sidle byl odbér vzorkd prova-
dén ve tfech riznych prodejnach potravin, aby bylo

was focused on the evaluation of nutrient intake. This
section brings new information in terms of population
nutrition. It focuses on the characterization of health
risks associated with insufficient supply of selected nu-
trients. In 2019, data were collected and evaluated for
this part, which will be published in 2021.

5.1 Food sampling system representing
usual diet of the Czech population

In the period 2018-2019, food sampling was carried
out in 32 quota-selected settlements of the Republic
(Tab. 5.1.1), with regard to the number of inhabitants
(Tab. 5.1.2), divided into 4 territorial regions (quad-
rants). At each selected site, sampling was carried out
in three different grocery stores with respect to the
proportion of the store size according to the actual
consumer preferences. The number of sampling points

Tab. 5.1.1 Mista odbéru vzorku potravin v trzni siti 2018-2019
Tab. 5.1.1 Sampling points in the food market network 2018-2019

Termin |/ Term | Termin Il / Term Il Termin lll / Term Ill Termin IV / Term IV
9.1.-27.2.2018 27.3.-9.5.2018 29.5.-18.9. 2018 16. 10.-27. 11. 2018
8.1.-26. 2. 2019 19. 3.-14. 5. 2019 4.6.-17.9. 2019 8.10.-26. 11. 2019

Vimperk a okoli Ceské Budgjovice Tabor Beroun

Ceska Lipa Dvar Kralové nad L. Jesenice a okoli Praha

Hradec Kralové Rymarov a okoli Ostrava Svitavy

Brno Uherské Hradisté Jihlava M. Budéjovice a okoli

JindfichGv Hradec BeneSov Blatna a okoli Plzen

Litomé&fice Kolin Praha Semily a okoli

Olomouc Bilovec a okoli Nachod Chrudim

Pohorelice a okoli Brno Velké Mezifici Zlin

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

(EHIS CR, 2009)

Obec % obyvatelstva Pocet nakupnich mist Pocet nakupu
Municipality % population No. of localities No. of purchases
Nad/Over 100000 obyv. / pop. 22 6 18
50000-99999 obyv. / pop. 1 12
20000-49999 obyv. / pop. 12 4 12
10000-19999 obyv. / pop. 9 2 6
5000-9999 obyv. / pop. 10 4 12
2000—4 999 obyv. / pop. 11 4 12
Do/To 1999 obyv. / pop. 25 8* 24
Celkem / Total 100 32 96

* Téchto osm nakupnich mist podle poc¢tu obyvatel je ve skute¢nosti reprezentovano 24 obcemi, protoze v kazdé z nich se pfedpokla-
da pouze jedna dostupna prodejna potravin (u vétSich sidel se pfedpokladaji tfi prodejny) pro potizeni vzorku.

* In fact, these eight shopping venues are represented by 24 municipalities, as only one available grocery store is expected in each of

them (3 stores are expected for larger sites) to purchase samples.
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dodrzeno pomérné zastoupeni velikosti prodejen
podle skutecnych preferenci spotiebiteld. Pocet vzor-
kovacich mist vychazi z kapacitnich/finan¢nich moz-
nosti tak, aby navazoval na predchozi systém vzorko-
vani a byl reprezentativni z hlediska tzemi republiky.
Béhem dvouletého monitorovaciho cyklu byly vzor-
ky odebirany v 96 riznych prodejnach, v 8 ¢asovych
obdobich, aby byl zahrnut ocekavany vliv sezonnich
zmeén v zasobovani potravinami.

5.2 Cileny monitoring hygienické
a zdravotni nezavadnosti potravin
v CR

5.2.1 Detekce a identifikace geneticky
modifikovanych organismu

V roce 2019 pokraCoval monitoring hygienické
a zdravotni nezdvadnosti potravin se zaméfenim na
detekci nepovolenych geneticky modifikovanych
organismi (GMO) v potravinach a pokrmech ze stra-
vovacich zatizeni asijského typu.

Detekce a identifikace GMO byla opét cilené zameéte-
nana ryzi vzhledem k tomu, Ze geneticky modifikova-
na (GM) ryze neni dosud v EU povolena k uvadéni na
trh a proniké trvale na trh v EU a CR. V ramci systému
Rychlého varovani pro potraviny a krmiva (RASFF)
neustale dochazi k pravidelnym zachytim GM ryze
pfi hrani¢nich kontrolach, zejména v potravinovych
vyrobcich obsahujicich ryzi importovanych z tietich
zemi mimo EU. V roce 2019 bylo v ramci systému
RASFF hlaseno 19 piipadi vyskytu GMO, z toho
9 ptipadi nepovolené GM ryze na zaklad¢ prokazani
screeningovych elementd 35S promotor, piip. NOS
terminator a Cry1Ab/Ac.

Celkem bylo v roce 2019 analyzovano 48 vzorkl ryze
(napt. ryze Basmati, Arborio, jasminova ryze) a 48 vzor-
ki pokrmt obsahujicich ryzi ze stravovacich zafizeni
asijského typu (napf. ryzZe vafena, ryzové zavitky, ryzo-
vé nudle). Vzorky byly vySetfeny screeningovou meto-
dou polymerazové tetézové reakce (PCR). V analyzo-
vanych vzorcich ryzovych pokrmi byla v Sesti vzorcich
(12,5 %) potvrzena ptitomnost 35S promotoru s vysled-
kem podezieni na pouziti GM ryZe (obr. 5.1). Jednalo se
0 3 vzorky ryzovych nudli a 3 vzorky ryzovych zavitka.
Vzhledem k tomu, Ze se jednalo o viceslozkové pokr-
my, byla provedena analyza i na pfitomnost s6ji a kuku-
fice. Jejich pfitomnost nebyla prokdzana.

is based on capacity/financial possibilities so that it
Jfollows the previous sampling system and is repre-
sentative on the national level. During the two-year
monitoring cycle, samples were taken in 96 different
stores, over 8 time periods, to include the expected
impact of seasonal changes in food supply.

5.2. Targeted monitoring of food hygiene
and food safety in the Czech
Republic

5.2.1 Detection and identification
of GMO

In 2019, the monitoring of food hygiene and health sa-
fety continued, focusing on the detection of unautho-
rized genetically modified organisms (GMOs) in food
and meals from Asian-type catering establishments.

The detection and identification of GMOs was again
targeted at rice, given that genetically modified (GM)
rice is not yet allowed to be placed on the market in
the EU and is constantly penetrating the market in the
EU and the Czech Republic. Under the Rapid Alert
System for Food and Feed (RASFF), GM rice is regu-
larly detected within border checks, especially in food
products containing rice imported from third coun-
tries outside the EU. In 2019, 19 cases of GMOs were
reported within the RASFF system, of which 9 cases of
unauthorized GM rice on the basis of demonstration
of screening elements by the 35S promoter, eventually
NOS terminator and CrylAb/Ac.

In 2019, a total of 48 rice samples (eg Basmati rice,
Arborio, jasmine rice) and 48 samples of dishes con-
taining rice from Asian-type catering establishments
(eg cooked rice, rice rolls, rice noodles) were analy-
zed. The samples were examined by polymerase chain
reaction (PCR) screening. In the analyzed samples
of rice dishes, the presence of the 35S promoter was
confirmed in six samples (12.5%) with the result of
suspicion of the GM rice use (Fig. 5.1). These were
3 samples of rice noodles and 3 samples of rice rolls.
Due to the fact that it was a multi-component dish, the
analysis was also performed for the presence of soy
and corn. Their presence has not been proven.

The results obtained by the rice dishes analysis
showed that it is technically very difficult to identify
the relevant genetic modification detected by the PCR

48

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



Dietarni expozice
Dietary exposure

Ziskané vysledky analyzy pokrmi z ryze ukazaly, Ze
je technicky velmi obtizné provést identifikaci pii-
slusné genetické modifikace zjisténé screeningovou
metodou PCR. Obdobné vysledky ptitomnosti pouze
screeningovych elementii 35S promotor, piip. NOS
terminator byly hlaSeny i v systému RASFF. I v téchto
ptipadech nebylo také specifikovano, o kterou modifi-
kaci GM ryzZe se jedna.

Pii konzumaci potravin na bazi sledovanych GMO
nebyl dosud pozorovan zadny skodlivy efekt na zdra-
vi lidi ¢i zvifat. V roce 2020 bude studie se zaméte-
nim na pfitomnost nepovolené transgenni ryze ve
vyrobcich a pokrmech pokracovat, protoze problém
pretrvava.

5.2.2 Toxinogenni plisné a potraviny

Ve dvoulettm monitorovacim obdobi v letech
2018-2019 byla v rdmci cileného monitoringu hygienic-
ké a zdravotni nezdvadnosti potravin nové realizovana
substudie ,,Toxinogenni plisné a potraviny*. Specializo-
vané mykologické vysetfeni bylo zaméfeno zejména na
popis a charakterizaci nebezpeci vyskytu toxinogennich
vlaknitych mikroskopickych hub (dale toxinogennich
plisni) vyznamnych producentti mykotoxint ve vybra-
nych potravinidch. V osmi odbérovych terminech bylo
odebrano 38 druhti komodit na 12 odbérovych mistech
v CR, coz predstavuje celkem 456 vzorkd potravin.
U testovanych potravin byl stanoven celkovy pocet plis-
ni (KTJ/g potraviny) a charakterizovan jejich mykolo-
gicky profil. Druhova identifikace vybranych izolatt po-
tencialné toxinogennich plisni Aspergillus sekce Nigri,
producentti ochratoxinu A byla nezavisle konfirmovana
metodou PCR a metodou RFLP (polymorfismu dél-
ky Stépnych fragmentl). Byla ziskana frekvenéni data
o kvalitativnim a kvantitativnim vyskytu toxinogennich
plisni — zejména producenti aflatoxinli a ochratoxinu
A ve vybranych potravinach v CR. S vyuzitim myko-
logickych diagnostickych médii byla prokazana ptitom-
nost 9 izolati toxinogennich plisni Aspergillus flavus
producentti aflatoxinti v 9 vzorcich z 60 vzorkt (15 %)
uvedenych typl potravin: ¢aj ¢erny, mouka polohruba,
mouka hladka, vlocky ovesné a Caj ovocny. Dale byla
prokézéna ptitomnost 73 izolatl potencidlné toxinogen-
nich plisni Aspergillus sekce Nigri producenti ochra-
toxinu A v 43 vzorcich (33 %) potravin: ¢aj Cerny, Caj
ovocny, rozinky, paprika sladka, ofechy vlasské, miisli,
kmin, hrozny, rohliky celozmné, veka, chléb pSeni¢no-
-zitny. Pfi detailnim mykologickém vySetfeni izolati

screening method. Similar results of the presence of
only screening elements 35S promoter, resp. NOS
terminators have also been reported in the RASFF
system. Even in these cases, it was also not specified
which modification of GM rice is involved.

No harmful effect on human or animal health has yet
been observed due to the consumption of foods based
on monitored GMOs. In 2020, a study on the presence
of unauthorized transgenic rice in products and meals
will continue as the problem persists.

5.2.2 Toxinogenic fungi and food

In the two-year monitoring period 2018-2019, the
sub-project “Toxinogenic fungi and food” was newly
implemented as part of targeted monitoring of the hy-
gienic and health food safety. Specialized mycological
examination was focused mainly on the description
and characterization of the risk of toxinogenic fibrous
microscopic fungi of major mycotoxin producers oc-
currence in selected foods. In eight sampling dates,
38 types of commodities were taken at 12 sampling
points in the Czech Republic, which represents a to-
tal of 456 food samples. The total number of fungi in
the tested foods was determined (CFU/g of food) and
their mycological profile was characterized. Species
identification of selected isolates of potentially toxi-
nogenic fungi Aspergillus section Nigri, producers of
ochratoxin A was independently confirmed by PCR
and RFLP (cleavage fragment length polymorphism).
Frequency data were obtained on the qualitative and
quantitative occurrence of toxinogenic fungi — especi-
ally producers of aflatoxins and ochratoxin A in selec-
ted foods in the Czech Republic. Using mycological
diagnostic media, the presence of 9 isolates of toxino-
genic fungi Aspergillus flavus by aflatoxin producers
was demonstrated in 9 out of 60 (15%) samples of
the following food.: black tea, semi-coarse flour, plain
flour, oat flakes and fruit tea. Furthermore, the pre-
sence of 73 isolates of potentially toxinogenic fungi
Aspergillus section Nigri of ochratoxin A producers
was proved in 43 (33%) samples of food: black tea,
fruit tea, raisins, sweet pepper, walnuts, muesli, cu-
min, grapes, wholemeal rolls, lid, bread wheat-rye.
Upon detailed mycological examination of Aspergil-
lus isolates of the Nigri section, 71 isolates were iden-
tified as Aspergillus cf. niger and 2 isolates such as
Aspergillus cf. carbonarius. The above identification
of fungal species by classical mycological methods
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Aspergillus sekce Nigri bylo 71 izolatd identifikovano
jako Aspergillus cf. niger a 2 izolaty jako Aspergillus
cf. carbonarius. Uvedena identifikace druht plisni kla-
sickymi mykologickymi metodami byla nezavisle kon-
firmovana metodou PCR a RFLP. Izolaty plisni jsou
uchovany v 30 % glycerolu v hlubokomrazicim boxu pfi
teploté -81°C k dal$imu vyuziti.

Z dalSich vystupti této substudie vyplyvaji nésledujici
Zavery:

* Vysoka kontaminace potravin plisnémi s relativné
vysokou frekvenci vyskytu byla zjisténa v rozin-
kach, vlasskych ofesich, kminu, hroznech, ovoc-
ném caji, sladké paprice, ¢erném caji a hladké
mouce. Podrobné vysledky poctu kontaminujicich
plisni v uvedenych potravinach jsou prezentovany
v tab. 5.2.2.1.

* 'V Cerném pepii byl zjistén vyskyt kontaminujicich
plisni s nizkou frekvenci pouze ve dvou vzorcich
(17 %) v poctu 14 a 5,5:-10° KTJ/g. Nepotvrdily
se tak nase predpoklady o vyssi frekvenci vyskytu
a vyznamné kontaminaci ¢erného pepie kontami-
nujicimi plisnémi.

* Kontaminace plisnémi nebyla zjisténa v koje-
necké mlécné vyziveé, dzusu, corn flakes, téstovi-
nach, syru Eidam, celozrnném chlebu a araSidech.
Vsechny testované vzorky (100 %) byly pod mezi
stanovitelnosti < 10 KTJ/g.

* V dalSich druzich peciva (v pSeni¢no-zitném chle-
bu, zitném chlebu, celozrnnych rohlicich a pSe-
ni¢nych rohlicich) byla zachycena kontaminace
plisnémi s nizkou frekvenci vzdy pouze v jednom
vzorku peciva (8 %) v rozsahu 10-170 KTJ/g.

* V ostatnich druzich potravin rostlinného ptivodu
(v kakaovém prasku, ¢occe, hrachu a vloc¢kach
ovesnych) byla zjiSténa kontaminace plisnémi
s nizkou frekvenci vzdy pouze v jednom vzorku
potraviny (8 %) v rozsahu 22-80 KTJ/g.

* V trvanlivém tepelné¢ opracovaném salamu
a v trvanlivém fermentovaném saldmu byla
zjiSténa kontaminace plisnémi s nizkou frek-
venci vzdy pouze v jednom vzorku salamu
(8 %) v poctu 20 KTJ/g, respektive ve 25 KTJ/g.

* Vyskyt kulturni plisné Penicillium camemberti
v syrech s plisni na povrchu se pohyboval v roz-
sahu 3,4-10* — 1,1-10° KTJ/g (X: 6,1-10° KTJ/g,
median: 6,2-10° KTJ/g). Vyskyt kontaminujicich
plisni nebyl v testovanych vzorcich syrii s plisni na
povrchu zjistén.

was independently confirmed by PCR and RFLP. Fun-
gi isolates are stored in 30% glycerol in a freezer at
-81 ° C for further use.

The other outputs of this study lead to the following
conclusions:

* High contamination by fungi with a relatively high
frequency of occurrence has been found in raisins,
walnuts, cumin, grapes, fruit tea, sweet peppers,
black tea and plain flour. Detailed results of the to-
tal number of contaminating fungi in the mentioned
foods are presented in tab. 5.2.2.1.

» In black pepper, the occurrence of contaminating
fungiwith low frequency was found in only two sam-
ples (17%) in the amount of 14 and 5.5 - 103 CFU/g.
Thus, our assumptions about a higher frequency of
occurrence and significant contamination of black
pepper with fungi were not confirmed.

» Fungi contamination has not been detected in in-
fant formula, juice, corn flakes, pasta, Eidam chee-
se, whole wheat bread and peanuts. All tested sam-
ples (100%) were below the limit of quantification
<10 CFU/g.

» In other types of bread (in wheat-rye bread, rye
bread, wholemeal rolls and wheat rolls), contami-
nation by fungi with low-frequency was detected
in only one sample of bread (8%) in the range of
10-170 CFU/g.

* In other types of food of plant origin (in cocoa pow-
der, lentils, peas and oat flakes), contamination by
fungi with low frequency was always found in only
one food sample (8%) in the range of 22-80 CFU/g.

* In durable heat-treated salami and in durable
fermented salami, contamination by fungi of low
frequency was detected in only one sample of sa-
lami (8%) in the number of 20 CFU/g and in
25 CFU/g, respectively.

* Occurrence of Penicillium camemberti in cheeses
with fungi on the surface ranged from 3.4-104 to
1.1'106 CFU/g (x: 6.1-105 CFU/g, median:
6.2:105 CFU/g). The presence of contaminating
fungi was not detected in the tested samples of
cheeses with fungi on the surface.

» The occurrence of Penicillium roqueforti in chee-
ses with fungi inside the mass ranged from 2-106 to
1.2-108 CFU/g (x: 2.8:107 CFU/g, median: 1.9:107
CFU/g). Contaminating fungi Penicillium spp. were
Jfound in 3 (25%) tested samples of cheeses with fungi
inside the mass in the range of 1105 — 1-106 CFU/g.
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» Vyskyt kulturni plisné¢ Penicillium roqueforti v sy-
rech s plisni uvnitt hmoty se pohyboval v rozsahu
2-10° — 1,2-10% KTJ/g (x: 2,8-107” KTJ/g, median:
1,9-107 KTJ/g). V testovanych vzorcich syra s plis-
ni uvnitt hmoty byly zjistény kontaminujici plisné
Penicillium spp. ve 3 vzorcich (25 %) v rozsahu
1-10°-1-10°KTJ/g.

Substudie ,,Toxinogenni plisné a potraviny* bude rea-
lizovana ve stejném designu a podobé€ i v dal§im dvou-
letém monitorovacim obdobi v letech 2020-2021.

5.3 Dietarni expozice vybranym
chemickym latkam

Zakladnim cilem dlouhodobého monitorovaciho
programu je bodovy odhad primémé expozice
populace, ptipadné specifickych populacnich skupin
v CR, vybranym chemickym latkdm ze skupiny kon-
taminantil, nutrienti a mikronutrientl, pro sledované
obdobi. Vysledky jsou ramcové srovnavany za delsi
obdobi, jako trend vyvoje chronické expozi¢ni davky.
Ziskana data slouzi k charakterizaci zdravotnich rizik
spojenych s vyzivovymi zvyklostmi obyvatelstva CR.
V piipad¢ potfeby hlubsiho hodnoceni situace slouzi
ziskand data k modelovani chronickych expozi¢nich
davek, s vyuzitim popisu distribuce individualnich ex-
pozicnich davek s pravdépodobnostnim modelovanim
nejistot. V takovém piipadé se obvykle vychazi z dat za
delsi ¢asovy interval 4-10 let. Obsah kontaminujicich

The study “Toxinogenic fungi and food” will be im-
plemented in the same design and form also in the
next two-year monitoring period 2020-2021.

5.3 Dietary exposure to selected
chemicals

The aim of this long-term monitoring program is
a point estimate of the average exposure of the po-
pulation, or specific population groups, to selected
chemicals from the group of contaminants, nutrients
and micronutrients. The results are generally com-
pared over a longer period as a trend in the develo-
pment of a chronic exposure dose. The data obtained
are used to characterize the health risks associated
with the nutritional habits in the Czech population.
For deeper assessment, the data are used to chro-
nic exposure doses modeling, by description of the
individual exposure doses distribution amended by
probabilistic modeling of uncertainties. In this case,
data are usually based on a longer time interval of
4-10 years. The content of contaminating chemicals
in food can pose a health risk of non-cancerous or
cancerous diseases.

A representative set of food samples for the usual
diet in the Czech Republic is concentrated in one
place in the country, where the samples are com-
monly culinary prepared and immediately analyzed
for the content of selected chemicals. Since 2004,

Tab. 5.2.2.1 Vysledky stanoveni celkového poctu kontaminujicich plisni (KTJ/g) v potravinach s vysokou
kontaminaci a relativné vysokou frekvenci vyskytu v letech 2018-2019

Tab. 5.2.2.1 The results of the determination of the total number of contaminating microfungi (CFU/g) in
foods with relatively high contamination and high frequency of occurrence in the years 2018-2019

Potravina N N+ N+% Aritmeticky Median* Rozsah/
Food RIUImEl (KTJ/g) (KTJ/g)

(KTJ/g) Median* Range

*

Mean (CFU/g) (CFU/g)

(CFU/g) (min/max)
Rozinky / Raisin 12 5 42 5,4-104 5 <10-3-10°
Orechy vlasské / Walnuts 12 12 100 1,0-10* 2,2:10% 25-8,7-10*
Kofeni kmin / Caraway seed 12 12 100 5,6-10° 5,5-10° 380-1,4:-10*
Hrozny / Grapes 12 6 50 2,0-10° 8 <10-1,9-10*
Caj ovocny / Fruit tea 12 11 92 1,1-10° 480 <10-3,3-10°
Paprika sladka / Red pepper 12 8 67 9,1-10? 35 <10-4,5-10°
Caj gerny / Black tea 12 12 100 6,6-10? 275 80-3,7-10°
Mouka hladka / Fine flour 12 10 83 5,1-102 160 <10-4,0-10°

N: pocet vzorkd; N+: pocet pozitivnich vzorkd; N+%: % pozitivnich vzorkl; KTJ/g: kolonii tvofici jednotky na gram; * u celkového
poctu plisni < 10 KTJ/g byla pro vypocet aritmetického priméru a medianu dosazena hodnota 1/2 limitu stanovitelnosti=5 KTJ/g / N:
number of samples; N+: number of positive samples; N+%: % of positive samples; CFU: colony forming unit; * for the total number of
microfungi <10 CFU/g, the value 1/2 of the limit of quantification=5 CFU/g was set for the calculation
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chemickych latek v potravinach miZze predstavo-
vat zdravotni riziko nenadorovych nebo nadorovych
onemocnéni.

Reprezentativni sada vzorkli potravin pro obvyklou
dietu v CR je soustiedéna na jedno misto v republice,
kde jsou vzorky standardné kulindrné upraveny a ih-
ned analyzovdny na obsah vybranych chemickych
latek. Od roku 2004 je monitoring dietarni expozice
realizovan ve dvouletych cyklech. Systém vzorko-
vani potravin reprezentuje redlnou dietu populace
v CR (vybér poétu druhii potravin zahrnuje pres 95 %
hmotnosti primérné ¢eské diety). Pocet odebranych
vzorkl je reprezentativni pro celou republiku, nedo-
stacuje vSak pro srovnani regionalnich rozdilt; roz-
sah vzorkovani je limitovan dostupnymi finan¢nimi
prostiedky.

V monitorovacim obdobi let 2018-2019 byly pro od-
had obvyklych expozi¢nich davek pouzity dvé hod-
noty ocekavané spoteby potravin: ,,skutecna hodnota
spotieby potravin u respondentli narodni epidemiolo-
gické studie® (SISP04), ktera poskytuje hodnoty indi-
vidualniho i primérného pifivodu potravin na osobu
v CR v obdobi let 2003—-2004, a ,,modelova hodnota
spotieby potravin“, vychazejici z doporucenych da-
vek potravin pro CR (tzv. potravinova pyramida) pro
hodnoceni trendu obvyklé expozice.

5.3.1 Vybér vzorku potravin pro
chemické analyzy

Sadu vzorkl potravin dodavanych k chemické ana-
lyze tvotilo v pribéhu dvouleté periody celkem 205
riznych druhd potravin (tzv. TDS food list), potize-
nych svozem z 32 rlznych nakupnich mist v repub-
lice (viz kap. 5.1). Celkovy pocet odebranych vzorki
potravin (n€které druhy jsou odebirany opakované
a ve vice obchodnich znackach) Cinil 3432/republi-
ku/2 roky. Z ekonomickych diivodul jsou poté vzorky
potravin kombinovany (,,poolovany*) do tzv. kompo-
zitnich vzorki podle regionti CR (kvadranti). Vzorky
zastupujici kazdy region jsou standardné¢ kulindrné
upraveny a pak michany do 143 jednotlivych typt
kompozitnich vzorka (tzv. TDS sample list). Nékteré
vzorky/kompozity se ptipravuji opakované (vzhledem
k vysoké spotiebé konzumenty), takze celkovy po-
Cet za jeden region ¢ini 220 kompozitnich vzorki za
dvouleté obdobi. Pro chemickou analyzu tak bylo za
sledované obdobi 2018-2019 a republiku pfipraveno

the monitoring of dietary exposure has been carried
out in two-year cycles. The food sampling system re-
presents a real diet of the population in the Czech
Republic (the choice of the number of types of food
includes over 95% of the weight of the average Czech
diet). The number of samples taken is representative
for the whole country, but is not sufficient to compare
regional differences; the scope of sampling is limited
by available funding.

In the monitoring period 2018—2019, two values of
expected food consumption were used to estimate
the usual exposure doses. “actual value of food con-
sumption among respondents of the national epide-
miological study” (SISP04), which provides values
of individual and average food intake per person in
the Czech Republic over the years 2003-2004, and
the “model value of food consumption”, based on
the recommended food doses for the Czech Republic
(the so-called food pyramid) for the usual exposure
trend evaluation.

5.3.1 Food Sampling for Chemical
Analyses

During the two-year period, a set of food samples
supplied for chemical analysis consisted of a total of
205 different types of food (the so-called TDS food
list), taken from 32 different shopping places in the
country (see Chapter 5.1). The total number of food
samples taken (some species are taken repeatedly
and in several brands) was 3,432/republic/2 years.
For economic reasons, food samples are then com-
bined (“pooled”) into so-called composite samples
according to regions of the Czech Republic (quad-
rants). Samples representing each region are stan-
dardly culinary treated and then mixed into 143 in-
dividual types of composite samples (so-called TDS
sample list). Some samples/composites are prepared
repeatedly (due to high consumer consumption), so
that the total number per region is 220 composite
samples over a two-year period. For the chemical
analysis, a total of 880 regional composite samples
and 220 so-called representative composite samples
were prepared for the monitored period 2018-2019
and the republic, created by combining the same
samples from all 4 regions. Some special analytical
determinations (eg nitrites, nitrates) use a different,
specifically justified selection or combination of food
samples.
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celkem 880 regionalnich kompozitnich vzorkt a 220
tzv. reprezentativnich kompozitnich vzorki, vznik-
Iych spojenim stejnych vzorki ze vSech 4 regiond.
Néktera specialni analyticka stanoveni (napf. dusita-
ny, dusi¢nany) pouzivaji odlisny, specificky zdivod-
nény vyber ¢i kombinaci vzorki potravin.

5.3.2 Chemické analyzy a vypocet
expozi¢nich davek

Ve vzorcich potravin bylo kvantifikovano celkem
63 individualnich chemickych latek, Casto tvoficich
skupiny piibuznych latek s podobnym zdravotnim
ucinkem. Zjisténé koncentrace chemickych latek byly
pouzity pro vypocet prumérnych expozi¢nich davek
pro populaci CR v letech 2018-2019. Pro dlouhodobé
srovnani expozicnich davek od roku 1994 byl pouzit
model doporuéenych davek potravin pro CR, ktery
je propocten pro 5 typickych skupin populace (déti,
muzi, zeny, téhotné/kojici Zeny, starsi osoby). Model
umoznuje urcitou standardizaci vysledki tak, aby bylo
mozné dlouhodobé sledovani trendu zmén koncentra-
ci chemickych latek ve skupinach potravin, do urcité
miry nezavisle na proménach ve spotfebé potravin.
Reflektuje tak situaci, kterou Ize oc¢ekavat v ptipadé
dodrzovani nérodnich vyzivovych doporuceni. Sou-
Casné je potieba si uvédomit, ze odliSna spotfeba neni
modelem spolehlivé popsana. Pro tyto situace, jde-li
o populaéni skupiny, je vhodné pouzit hodnoceni dis-
tribuce obvyklych individualnich expozic, s vyuzitim
pravdépodobnostniho modelovani nejistot.

5.3.3 Expozice latkam organické povahy

Primérna chronicka expozi¢ni davka populace sledova-
nym organickym latkdm ze skupiny perzistentnich orga-
nickych polutantti, definovanych Stockholmskoutimluvou
(2001), zahrnujici polychlorované bifenyly (PCB), aldrin,
endrin, delta-keto-endrin, dieldrin, methoxychlor, endo-
sulfan (I, II, -sulfat), heptachlor, heptachlor epoxid, he-
xachlorbenzen (HCB), alfa-, beta-, delta-, gama- (lindan)
izomer hexachlorcyklohexanu (HCH), izomery DDT,
DDD, DDE, alfa-, gama-, oxy- chlordan a mirex z potra-
vin nedosahla v obdobi let 2018-2019 hodnot, které jsou
spojovany s vyznamnym zvySenim pravdépodobnosti
poskozeni zdravi (nekarcinogenni efekt) konzumenta.
Mira expozice odhadovana podle skute¢né spotieby po-
travin (SISP04) doséhla nejvyssi tirovné u PCB. Expozice
sum¢ sedmi indikatorovych kongenerti PCB bez tzv. di-
oxinového Gcinku (non dioxin-like NDL-PCBs) dosahla

5.3.2 Chemical analyses and
determination of exposure doses

A total of 63 individual chemicals were quantified in
food samples, often forming groups of related sub-
stances with similar health effects. The determined
concentrations of chemical substances were used to
calculate the average exposure doses for the Czech
population in the years 2018-2019. For the long-term
comparison of exposure doses since 1994, the model
of recommended food doses for the Czech Republic
was used, which is calculated for 5 typical populati-
on groups (children, men, women, pregnant/lactating
women, the elderly). The model allows a certain stan-
dardization of results so that it is possible to monitor
the trend of changes in the concentrations of chemical
substances in the food groups on a long-term basis,
to a certain extent independent of changes in food
consumption. It thus reflects the situation that can be
expected if national nutritional recommendations are
followed. At the same time, it is necessary to realize
that different consumption is not reliably described by
the model. For these situations, in the case of popu-
lation groups, it is appropriate to use an assessment
of the distribution of usual individual exposures using
probabilistic modeling of uncertainties.

5.3.3 Exposure to organic compounds

In the period 2018-2019, average chronic exposu-
re dose of the population to the monitored organic
substances from the group of persistent organic pol-
lutants defined by the Stockholm Convention (2001),
including polychlorinated biphenyls (PCBs), aldrin,
endrin, delta-keto-endrin, dieldrin, methoxychlor, en-
dosulfan (I, I, -sulfate), heptachlor, heptachlor epo-
xide, hexachlorobenzene (HCB), alpha-, beta-, delta-,
gamma- (lindane) isomer of hexachlorocyclohexane
(HCH), isomers of DDT, DDD, DDE, alpha-, gam-
ma-, oxy-chlordane and mirex from food did not reach
values, which are associated with a significant incre-
ase in the probability of damage to consumers heal-
th (non-carcinogenic effect). The exposure estimated
according to actual food consumption (SISP04) rea-
ched the highest level for PCBs. Exposure to the sum
of seven indicator congeners of non-dioxin-like PCBs
(NDL-PCBs) reached an average level of 3.2% of the
tolerable daily intake (CZ-TDI). This value corre-
sponds to the exposure dose determined in previous
years.
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pramérné urovng 3,2 % tolerovatelného denniho privodu
(CZ-TDI). Tato hodnota odpovida expozi¢ni davee zjis-
tované v predchozich letech.

Vyssi pocet analytickych zachytl (nad mezi stanovitel-
nosti) byl jiz tradicn€ pozorovan pro metabolity pes-
ticidu DDT — p, p'DDT a p, p'DDE (75 % a 62 %).
Vys$si pocet analytickych zachytii byl také zazname-
nan u PCB, lindanu a hexachlorbenzenu (65 %, 58 %
a 57 %). Kolisani po¢tu zachyti v jednotlivych letech
souvisi s nizkymi hodnotami koncentraci téchto latek
v potravinach a z toho plynoucimi nizkymi expozi¢nimi
davkami (napi. 0,1 % tolerovatelného piivodu (PTDI)
pro sumu DDT, mén¢ nez 0,1 % pfijatelné¢ho denniho
privodu (ADI) pro lindan, 1 % tolerovatelného piivodu
(TDI) pro hexachlorbenzen). Vysledky potvrzuji pte-
trvavajici plosnou kontaminaci témito perzistentnimi
organickymi polutanty, ale na urovni nizkych koncent-
raci, které podle soucasnych znalosti nepredstavuji vy-
znamné zdravotni riziko, pokud jsou hodnoceny jako
individualni chemické latky, nikoli ve smésich.

Odhad expozicni davky latkam s tzv. dioxinovym tcin-
kem (toxicky ekvivalent 2,3,7,8 tetrachlorodibenzodi-
oxinu (TEQ 2,3,7,8-TCDD) pro sumu 29 dioxin-like
(DL) kongenerti PCB, dioxini a dibenzofuran®) nebyl
v letech 2018-2019 provadén z finan¢nich divodu.

Expozi¢ni davky odhadované podle modelovych hodnot
spotieby potravin dosahuji nejvyssich hodnot pro kate-
gorii déti ve veku 46 let, mimo jiné i z divodu relativné
Vyssi spotieby potravin v prepoctu na télesnou hmotnost.
Priméma expozice sumé sedmi indikatorovych konge-
nertt NDL-PCBs byla u déti 12,9 % tolerovatelného pti-
vodu (TDI). Expozi¢ni davky polychlorovanym bifeny-
1Gm jsou v soucasné dob¢ nizsi ve srovnani s hodnotami
pozorovanymi v 90. letech (obr. 5.2).

5.3.4 Expozice latkam anorganické
povahy a iontim

Tato Cast je zamétena pouze na hodnoceni toxickych
davek anorganickych latek a iontli. Nezabyva se otdz-
kami nutri¢ni adekvatnosti pfivodu mineralnich latek
v piipadé, Ze jde o nutrienty ¢i mikronutrienty.

Primérna chronicka expozi¢ni davka pro populaci
stanovena na zaklad¢ skute¢né hodnoty spotieby po-
travin (SISP04), pro dusi¢nany, dusitany, kadmium,
olovo, rtut, arzen, selen, nikl, mangan, méd’, zinek,

A higher number of positive findings (above the limit
of quantification) has traditionally been observed for
the metabolites of the pesticide DDT - p, p"DDT and
p, p DDE (75% and 62%). Higher positive findings
were also observed for PCBs, lindane and hexachlo-
robenzene (65%, 58% and 57%). Fluctuations in the
number of captures over the years are related to low
concentrations of these substances in food and the re-
sulting low exposure doses (eg 0.1% tolerable intake
(PTDI) for the sum of DDT, less than 0.1% acceptable
intake (ADI) for lindane, 1% tolerable intake (TDI)
for hexachlorobenzene). The results confirm the persi-
stent widespread contamination with these persistent
organic pollutants, but at low concentrations, which,
according to current knowledge, do not pose a signifi-
cant health risk when evaluated as individual chemi-
cals and not in mixtures.

Estimation of the exposure dose to dioxin-like sub-
stances (toxic equivalent of 2,3,7,8 tetrachlorodiben-
zodioxin (TEQ 2,3,7,8-TCDD) for the sum of 29 dio-
xin-like (DL) congeners of PCBs, dioxins and diben-
zofurans) was not carried out for financial reasons in
2018-2019.

Exposure doses estimated according to model values
of food consumption reach the highest values for the
category of children aged 4—6 years, partly due to
relatively higher food consumption in terms of body
weight. The average exposure to the sum of the se-
ven indicator congeners NDL-PCBs in children was
12.9% of the tolerable intake (TDI). Exposure doses
to polychlorinated biphenyls are currently lower com-
pared to the values observed in the 1990s (Fig. 5.2).

5.3.4 Exposure to inorganic compounds
and ions

This part is focused only on the evaluation of toxic
doses of inorganic substances and ions. It does not
address the issues of nutritional adequacy of mineral
intake in the case of nutrients or micronutrients.

Average chronic exposure dose for the population
determined on the basis of the actual value of food
consumption (SISP04) for nitrates, nitrites, cadmium,
lead, mercury, arsenic, selenium, nickel, mangane-
se, copper, zinc, chromium, aluminium, iron, iodine,
molybdenum and tin did not exceed the exposure li-
mits for the non-carcinogenic effect. In tab. 5.3.4.1 is
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Tab. 5.3.4.1 Odhad expozice anorganickym litkim/iontiim ze stravy pro priamérnou osobu (v % expo-

zi¢niho limitu)

Tab. 5.3.4.1 Estimated dietary exposure to inorganic compounds/ions for average consumer (as a percentage

of the exposure limit)

Analyt Typ expozi¢niho % €erpani limitu Analyt Typ expozi¢niho % cerpani limitu
Compound limitu Estimated expo- Compound limitu Estimated expo-
Type of exposure | sure [%] Type of exposure | sure [%]
limit limit
Dusi¢nany / NO3 ADI 15,9 Zinek / Zn PMTDI 13,4
Dusitany / NO2 ADI 16,4 Chrém / Cr RfD (Crv) 21,3
Kadmium / Cd TWI 454 Hlinik / Al TWI 21,4
Rtut celkova /Hg TWI 2,2 Zelezo / Fe PMTDI 16,0
Selen/ Se RfD 15,4 Jod /1 PMTDI 14,1
Nikl / Ni TDI 68,2 Molybden / Mo RfD 29,2
Mangan / Mn RfD 33,6 Cin*/ Sn* PTWI 0,1
Méd / Cu PMTDI 3,0

* Cin byl stanovovan pouze v 8 relevantnich druzich potravin, jako jsou konzervy (masné, rybi a pastiky), zelenina sterilovana,
protlaky zeleninové, kompoty, dZzemy a marmelady, vyziva détska ovocna. / Tin was determined only in 8 relevant types of food, e.g.
canned food (meat, fish and pate), pickled vegetables, ketchup, fruit in syrup, jams and infant fruit puree.

chrom, hlinik, zelezo, jod, molybden a cin nevedla
k ptekracovani expozi¢nich limitl pro nekarcinogenni
efekt. V tab. 5.3.4.1 je uveden odhad expozice prv-
kiim/iontim, pro které byl stanoven expozi¢ni limit.

Expozice olovu pro priimérnou osobu v populaci ¢inila
0,18 pg/kg t.hm./den. Vzhledem k tomu, Ze nejsou k dis-
pozici diikazy o existenci prahové davky pro fadu ucink
olova na organismus, je podle Evropského uradu pro
bezpecnost potravin (EFSA) vhodné miru rizika expozi-
ce olovu hodnotit pomoci MOE! (margins of exposure).
Z pohledu toxicity olova pro kardiovaskularni systém
pak srovnani s BMDL, > davda MOE = 8,3, coz je pova-
Zovéano za ptijatelné pro vetejné zdravi. Z pohledu nefro-
toxicity olova srovnani s BMDL, * ddva MOE = 3,5, coZ
je také povazovano za piijatelné. Z hlediska vyvojové
neurotoxicity u déti vSak, podle modelu expozice déti
ve veéku 4-6 rokd, dosahuje davka 0,59 pug/kg t.hm./den,
coz predstavuje MOE = 0,85, pfi porovnani s BMDL .
Negativni u¢inek tak nelze vyloucit (obr. 5.3).

Expozice celkovému arzenu doséhla v obdobi 2018—
2019 hodnoty 0,35 pg/kg t.hm./den, coz je prakticky

an estimate of the exposure to the elements/ions for
which an exposure limit has been set.

The lead exposure for the average person in the po-
pulation was 0.18 ug/kg bw/day. Considering the
absence of evidence of a threshold dose for many ef-
fects of lead on the body, it is appropriate to assess
the level of lead exposure risk using margins of expo-
sure (MOE)!, according to the European Food Safe-
ty Authority (EFSA). From the point of view of lead
toxicity to the cardiovascular system, the comparison
with BMDL(H2 gives MOE=8.3, which is considered
acceptable for public health. From the point of view
of lead nephrotoxicity, comparison with BMDL,’ gi-
ves MOE=3.5, which is also considered acceptable.
However, in terms of developmental neurotoxicity in
children, according to the exposure model of children
aged 4—6 years, the dose reaches 0.59 ug/kg bw/day,
which represents MOE = 0.85, compared to BMDL,,.
A negative effect cannot be ruled out (Fig. 5.3).

Exposure to total arsenic reached 0.35 ug/kg bw/
day in the period 2018-2019, which is practically

1. MOE Margin of exposure — nastroj pro hodnoceni zdravotni-
ho rizika dietarniho pfivodu bezprahové pusobicich latek, na-
priklad genotoxickych a karcinogennich latek. Jde o pomér
BMDL a zjisténé expozicni davky v dieté.

2. BMDL, Benchmark dose lower confidence limit: spodni hra-
volavajici zvySeni rizika negativniho ucinku o1 %.

3. BMDL,, Benchmark dose lower confidence limit: spodni hra-
nice intervalu spolehlivosti CI95 expozi¢ni davky vyvolavajici
zvySeni rizika negativniho G¢inku 010 %.

1. Margin of exposure — a tool for assessing the health risk of di-
etary intake of non-threshold substances, such as genotoxic
and carcinogenic substances. This is the ratio of BMDL and
the observed exposure dose in the diet.

2. Benchmark dose lower confidence limit: lower limit of the
confidence interval C195 of the lowest exposure dose causing
an increase in the risk of a negative effect by 1%.

3. Benchmark dose lower confidence limit: lower limit of confi-

dence interval CI95 exposure dose causing increased risk of
negative effect by 10%.
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stejna vyse jako v pfedchozim obdobi (0,36 png/kg
t.hm./den). Rovnéz expozi¢ni zdroje v dieté se ne-
zménily. D4 se tedy predpokladat, Ze i expozice sumé
anorganickych sloucenin As zlistdva na stejné trovni.
V obdobi 2018-2019 vsak tyto formy nebyly rutinné
stanovovany vzhledem ke zmén¢ analytické metody.

Expozi¢ni ddvka odhadovana podle modelu doporuce-
nych davek potravin dosahuje obecné nejvyssich hod-
not pro kategorii déti ve véku 4-6 let. Jako vysoka se
v tomto piipad¢ jevila zejména expozice kadmiu, kte-
ré byla u déti na tirovni 215 % TWI (obr. 5.4). Vysoky
byl také odhad pfivodu niklu, ktery dosahoval 241 %
TDI (obr. 5.5). Odhad expozice celkovému manganu
byl u déti 138 % RfD (obr. 5.6). Tento vysledek je ob-
tizn€ zdravotng interpretovatelny, protoze neni urcena
chemické forma manganu, Ize jej vSak také hodnotit
jako vyznamny. Odhad expozice dusi¢naniim cinil asi
73 % ADI, v¢etné prispévku ze zeleniny. Skutecna ex-
pozice déti (odhad na zakladé spotieby potravin podle
SISP04) je ale nizsi, protoze spotieba ovoce a zeleni-
ny nedosahuje vyzivovych doporuceni.

the same amount as in the previous period (0.36 ug/
kg bw/day). Dietary exposure sources have also not
changed. Thus, it can be assumed that the exposure
to the sum of inorganic As compounds remains at the
same level. However, in the period 2018-2019, these
forms were not routinely determined due to a change
in the analytical method.

The exposure dose estimated according to the model of
recommended food doses generally reaches the highest
values for the category of children aged 4—6 years. In
this case, the exposure to cadmium, which was at the
level of 215% TWI in children, appeared to be high
(Fig. 5.4). The estimate of nickel intake, which rea-
ched 241% of TDI, was also high (Fig. 5.5). The es-
timated exposure to total manganese in children was
138% RfD (Fig. 5.6). This result is difficult to inter-
pret because the chemical form of manganese is not
determined, but it can also be considered significant.
The nitrate exposure estimate was about 73% of the
ADI, including the vegetable contribution. However,
the actual exposure of children is lower because the
consumption of fruit and vegetables does not reach
the nutritional recommendations (estimate based on
Jfood consumption according to SISP04).
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Obr. 5.1 Procento vzorku ryZe se zjisténym obsahem GMO, 2007-2019
Fig. 5.1 GMO positive samples of rice, 2007-2019
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Obr. 5.2 Expozice sumé kongenertu PCB* z prijmu potravin, 1996-2018/2019 (model podle doporu-
¢enych davek potravin)
Fig. 5.2 Exposure doses: Sum of PCB*, 1996-2018/2019 (models according to the food guide pyramide)
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Obr.5.3 Expozice olovu z piijmu potravin, 1994-2018/2019 (model podle doporucenych davek potravin)
Fig. 5.3 Exposure doses: Lead, 1994-2018/2019 (models according to the food guide pyramide)
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Obr.5.4 Expozice kadmiu z pfijmu potravin, 1994-2018/19 (model podle doporucenych davek potravin)
Fig. 5.4 Exposure doses: Cadmium, 1994-2018/19 (models according to the food guide pyramide)
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Obr.5.5 Expozice niklu z pFijmu potravin, 1995-2018/19 (model podle doporucenych davek potravin)
Fig. 5.5 Exposure doses: Nickel, 1995-2018/19 (models according to the food guide pyramide)
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Obr.5.6 Expozice manganu z pfijmu potravin, 1994-2018/19 (model podle doporucenych davek potravin)
Fig. 5.6 Exposure doses: Manganese, 1994-2018/19 (models according to the food guide pyramide)
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6. BIOLOGICKY MONITORING

V roce 2019 byl analyzovan obsah bisfenoll A,
F a S v archivovanych vzorcich moce déti ze studie
Zdravi déti. Sbér vzorkl probihal v roce 2016 v ram-
ci zdravotnich preventivnich prohlidek déti ve véku
5 a9 letuspolupracujicich praktickych lé¢kait pro déti
a dorost v Praze, Liberci, Ostravé, Zd’aru nad Sazavou
a Kutné Hofte. Celkem 379 vzorkd moce bylo analy-
zovano v akreditovanych laboratotich SZU v Praze
metodou kapalinové chromatografie s tandemovou
hmotnostné-spektrometrickou detekei typu trojity
kvadrupol (LC-MS/MS). Obsah kreatininu byl stano-
ven metodou vysokoucinné kapalinové chromatogra-
fie (HPLC)

Bisfenol A (BPA) je Siroce pouzivan k vyrobé poly-
karbonatovych plastt a epoxidovych pryskyfic. Z po-
lykarbonatovych plastl se vyrabi fada produktd bézné
potteby, jako napf. ndpojové a potravinové obaly,
plastové nadobi, sportovni lahve na piti nebo hracky.
BPA je dale obsazen ve zpomalovacich hofeni, doma-
ci elektronice, DVD apod. Epoxidové pryskyfice se
pouzivaji k potahovani kovovych vyrobk, jako jsou
potravinarské plechovky, kovova vicka lahvi a vodo-
vodni potrubi. BPA se mtize uvoliiovat z obalt do po-
travin a ndpojd, a to v zavislosti zejména na teploté
a na dob¢ skladovani. Expozice BPA bézné populace
nizkym koncentracim je velmi roz$ifend a vétSinou
k ni dochézi z konzumace jidla nebo napoji uloze-
nych v nadobach s BPA. Malé déti mohou byt vy-
staveny pfimému oralnimu kontaktu s materialy ob-
sahujicimi BPA. K expozici BPA mohou také piispét
nekteré dentdlni tmely a kompozity.

O nepfiznivych t¢incich BPA na lidské zdravi existu;ji
stovky publikovanych védeckych studii, které zkou-
maly zejména neurobehavioralni G¢inky (neurotoxo-
cita), vliv na reproduk¢ni a endokrinni systém (ne-
plodnost, estrogenni t¢inky, poskozeni hormonalniho
systému apod.), vliv na vznik metabolického syndro-
mu s vyvojem obezity, diabetu, hypertenze a nava-
zujicich kardiovaskularnich nemoci, onkologickych
onemocnéni (rakovina prsu a prostaty) aj.

Negativni zdravotni ucinky pro béznou lidskou po-
pulaci pfi nizkych expozicich BPA nebyly donedav-
na povazovany za dostatecné prokazané, zejména pro
znacné rozpory v publikovanych studiich pokud jde
o povahu pozorovanych uc¢inki, i o otdzku vztahu

6. HUMAN BIOMONITORING

In 2019, the content of bisphenols A, F and S in archi-
ved urine samples of children from the Children'’s He-
alth study was analyzed. The collection of samples
took place in 2016 as part of preventive health exa-
minations of children aged 5 and 9 at cooperating
general practitioners for children and adolescents
in Prague, Liberec, Ostrava, Zd'ar nad Sazavou and
Kutna Hora. A total of 379 urine samples were ana-
lyzed in accredited laboratories of the SZU in Prague
by liquid chromatography with tandem mass spectro-
metric detection of the triple quadrupole type (LC-MS
/MS). Creatinine content was determined by high per-
formance liquid chromatography (HPLC).

Bisphenol A (BPA) is widely used in the production
of polycarbonate plastics and epoxy resins. Polycar-
bonate plastics are used to make a range of everyday
products, such as beverage and food packaging, plas-
tic tableware, sports drinking bottles or toys. BPA is
also contained in flame retardants, home electronics,
DVDs, etc. Epoxy resins are used to coat metal pro-
ducts such as food cans, metal bottle caps and water
pipes. BPA can be released from packaging into food
and beverages, depending in particular on the tem-
perature and storage time. Exposure of the general
population to low BPA concentrations is widespread
and usually occurs from the consumption of food or
beverages stored in BPA containers. Young children
may be exposed to direct oral contact with BPA-conta-
ining materials. Some dental sealants and composites
may also contribute to BPA exposure.

There are hundreds of published scientific studies on
the adverse effects of BPA on human health, which
have examined mainly neurobehavioral effects (neu-
rotoxicity), effects on the reproductive and endocrine
system (infertility, estrogenic effects, hormonal da-
mage, etc.), effects on metabolic syndrome with obesi-
ty, diabetes, hypertension and related cardiovascular
diseases, oncological diseases (breast and prostate
cancer), etc.

Until now, adverse health effects for the general hu-
man population upon low BPA exposures have not
been considered sufficiently evidenced, in particular
due to significant discrepancies in published stu-
dies as to the nature of the effects observed and the
question of dose-response. However, the European
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davky a ucinku BPA. Nicmén¢ Evropska chemicka
agentura (ECHA) podnitila zafazeni bisfenolu A na
seznam latek vzbuzujicich mimotadné obavy podlé-
hajicich povoleni podle nafizeni REACH pro ptisobe-
ni jako endokrinni disruptor a toxicitu pro reprodukei.
V roce 2011 bylo z divodu predbézné opatrnosti ve
vSech zemich EU zakazano pouzivani bisfenolu A ve
vyrobcich pro kojence (obvykle oznacovano BPA
free). Nekteré staty zacaly pouzivani této latky regu-
lovat i v dal$ich vyrobcich. Bisfenol A je postupné
nahrazovan bisfenoly F a S, u nichz se vsak ukazuji
podobné nezadouci ucinky na endokrinni systém.

Evropska agentura pro bezpecnost potravin (EFSA)
ve svém Védeckém stanovisku k bisfenolu A z roku
2015 [1], hodnoti zdravotni rizika BPA z dietarni ex-
pozice pro béznou populaci jako zanedbatelnd; ex-
pozici odhaduje jako nasobné¢ niZsi, nez je stanovena
tolerovatelna expozice 4 pug/kg télesné hmotnosti za
den. Otazkou vsak zistava soucasné plsobeni fady
hormonalnich disruptorti, kterym je dnes bézna po-
pulace vystavena. V soucasné dob¢ pracuji odbornici
EFSA na novém hodnoceni rizik BPA.

Bisfenoly se pomérné rychle metabolizuji a vylucuji
z téla, proto jejich obsah v mo¢i vypovida o nedav-
né expozici. Monitoringem zjistény obsah bisfenoll
v moci déti se pohyboval v Sirokém rozpéti hodnot.
Nejvyssi pozitivni zachyt byl u bisfenolu A (97 %,
limit kvantifikace LOQ = 0,15 ng/ml), u bisfenolu
S (53 %, LOQ = 0,083 ng/ml) a nejnizsi u bisfenolu
F (45 %, LOQ = 0,26 ng/ml). Nejvyssi koncentrace
v moc¢i byly nalézany u bisfenolu A se stfedni hodno-
tou (median) 1,33 ng/ml, u bisfenolu S byly fadové
niz§i (median 0,096 ng/ml). Obsah bisfenolu F byl
ve vice nez 50 % vzorkll pod limitem kvantifikace.
Zakladni statistické charakteristiky jsou uvedeny
v tab. 6.1.

Némeckd komise pro biomonitoring stanovila mezni
koncentraci BPA v moci z hlediska zdravotniho rizi-
ka na 100 ng/ml [2]. Tato hodnota byla piekroc¢ena
ve dvou vzorcich ze skupiny Sletych déti. V souboru
9letych déti nebyla tato hodnota dosazena v Zadném
vzorku.

V néekterych publikovanych studiich je uvadéna
zavislost obsahu BPA v moc¢i na véku. U sledovanych
déti nebyl rozdil v primémé hodnoté BPA ani BPS
mezi obéma vékovymi skupinami 5 a 9 let statisticky

Chemicals Agency (ECHA) encouraged the inclusion
of bisphenol A into the list of substances of very high
concern being the subject to authorization under RE-
ACH for use due to endocrine disruptive and reproto-
xic properties. In 2011, the use of bisphenol A in infant
products (commonly referred to as BPA free) was ban-
ned in all EU countries. Some countries regulate the
use of this substance also in other products. Bisphenol
A is gradually being replaced by bisphenols F and S,
which, however, show similar negative effects on the
endocrine system.

The European Food Safety Authority (EFSA) in its
Scientific Opinion on Bisphenol A [1] assesses the he-
alth visks of BPA from dietary exposure for the general
population as negligible. It estimates the exposure to
be many times lower than the established tolerable
daily exposure of 4 ug/kg body weight. However, the
concurrent effect of a number of hormonal disruptors
to which the general population is exposed today re-
mains a question. EFSA experts are currently working
on update of the BPA risk assessment.

Bisphenols are relatively rapidly metabolised and
excreted from the body, therefore their urinary con-
tent indicates recent exposure. The content of bisphe-
nols in the urine of children found by monitoring
was in a wide range of values. The highest positive
capture was for bisphenol A (97%, limit of quantifi-
cation LOQ = 0.15 ng/ml), for bisphenol S (53%,
LOQ = 0.083 ng/ml), and the lowest for bisphenol F
(45%, LOQ = 0.26 ng/ml). The highest levels were
found for bisphenol A with median of 1.33 ng/ml, tho-
se for bisphenol S were orders of magnitude lower
(median 0.096 ng/ml). The content of bisphenol F was
below the limit of quantification in more than 50% of
the samples. Basic statistical characteristics are given
in Tab. 6.1.

The German Commission for Biomonitoring set the
limit value of BPA in urine in terms of health risk at
100 ng/ml [2]. This value was exceeded in two sam-
ples in a group of 5-year-old children. In the group of
9-year-old children, this value was not reached in any
sample.

In some published studies, the dependence of BPA con-
tent in urine on age is reported. In the group children,
the difference in the mean values of BPA or BPS be-
tween two age groups was not statistically significant
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Tab. 6.1 Bisfenol A a S (BPA a BPS) v moci déti, 2016
Tab. 6.1 Urinary Bisphenol A and S (BPA and BPS) in children, 2016

BPA BPS
ng/ml moce / ug/g kreatininu / ng/ml moce / ug/g kreatininu /

urine creat. urine creat.
Pocet vzorkd / Number of samples 368 368 379 379
Geometricky primér / Geomean 1,40 1,43 0,10 0,11
Median / Median 1,32 1,38 0,10 0,10
25. percentil / 25" Percentile 0,75 0,77 0,04 0,05
75. percentil / 75" Percentile 2,48 2,39 0,18 0,18
95. percentil / 95" Percentile 7,24 7,10 0,79 0,67
Minimum <LOQ <LOQ <LOQ <LOQ
Maximum 203,55 225,16 8,09 9,87

Pozn.: limit kvantifikace LOQ BPA = 0,15 ng/ml, LOQ BPS = 0,083 ng/ml

vyznamny (p>0,05), a to ani po pfepoctu na obsah
kreatininu v moci. Rovnéz nebyl nalezen vyznamny
rozdil mezi chlapci a divkami.

Vysledky této studie u ¢eskych déti jsou srovnatelné
se studiemi z dalSich evropskych zemi. Naptiklad
v némecké studii GerES (2003-2006) byla u déti
ve veéku 3-14 let nalezena hodnota medidnu BPA
2,7 ng/ml [3]. Portugalska studie uvadi medianovou
hodnotu obsahu BPA v moc¢i déti (4-18 let) 1,9 ng/ml
[4], fecka (ve€k 2 roky) 2,0 ng/ml [5].
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(p>0.05), even after conversion to the content of uri-
nary creatinine. No significant difference was found
between boys and girls as well.

The results of this study in the Czech children are com-
parable with studies from the other European countries.
For example, in the German study GerES (2003-2006),
a median BPA value of 2.7 ng/ml was found in children
aged 3—14 years [3]. A Portuguese study reported a me-
dian urinary BPAvalue in children (4—18 years) 1.9 ng/ml
[4], and a Greek (2 years of age) 2.0 ng/ml [5].
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7. ZDRAVOTNI STAV OBYVATEL -
PREDBEZNE VYSLEDKY
STUDIE EHES 2019

Udaje o zdravotnim stavu populace a vyskytu
rizikovych faktori jsou nezbytné
efektivnich preventivnich programi a pro tvorbu
zdravotnich politik a strategii. Data dostupna
z rutinnich zdravotnich statistik vSak poskytuji pou-
ze informace o osobach vyuzivajicich 1ékatskou péci.
Pro hodnoceni zdravotniho stavu populace jsou tak
nepostradatelné celopopulacni studie (vybérova Setie-
ni), které zahrnuji i ,,zdravou* ¢ast populace. Setfeni
tohoto typu probéhlo v Cesku naposledy v roce 2019.
Jednalo se o Evropské vybérové Setfeni zdravotniho
stavu obyvatelstva, které zahrnovalo jak dotaznikové
Setfeni EHIS! (European Health Interview Survey),
tak nasledné 1ékarské vysetieni EHES (European He-
alth Examination Survey).

pro vznik

Lékatské vySetfeni EHES 2019, které realizoval Stat-
ni zdravotni Ustav, bylo zaméteno na rizikové faktory
nemoci obéhové soustavy. Vysetfeni bylo provedeno
zaskolenymi zdravotniky podle jednotného manualu
a zahrnovalo antropometrickd méfeni (vyska, hmot-
nost, obvod pasu), métfeni krevniho tlaku a odbér zilni
krve. V krevnim vzorku byly analyzovany celkovy,
HDL- a LDL-cholesterol, triglyceridy, glykovany he-
moglobin (HbA1c¢) a thyreostimula¢ni hormon (TSH).
Pied samotnym vySetfenim respondenti zodpovédéli
soubor otazek v ramci vySetfovaciho protokolu, ktery
poskytuje informace potiebné pro spravnou interpre-
taci méfeni a analyz krve.

Nasledujici vysledky z dat Setfeni EHES 2019 po-
pisuji vyskyt vybranych rizikovych faktorti v ceské
dospélé populaci, jako jsou hypertenze, nadvaha (jak
z pohledu BM], tak z hlediska obvodu pasu) a diabe-
tes mellitus. Celkem byla analyzovéana data 1057 re-
spondenti ve véku 25-64 let (ro¢niky narozeni 1955—
1994). Data byla vazena podle pohlavi a véku.

7.1 Hypertenze

Arterialni hypertenze je nejéastéjsim rizikovym fakto-
rem, ktery prispiva ke vzniku kardiovaskularnich pii-
hod a nasledné umrtnosti. V¢asny zachyt hypertenze
spolu s adekvatni 1éEbou mohou zabranit predCasné

7. HEALTH STATUS OF THE
POPULATION - PRELIMINARY
RESULTS OF THE EHES 2019
STUDY

Data on the health status of the population and the
occurrence of risk factors are essential for the develo-
pment of effective prevention programs and for the de-
velopment of health policies and strategies. However,
the data available from routine health statistics only
provide information on people using medical care. Po-
pulation-wide studies (sample surveys), which include
a “healthy” part of the population, are thus essential
for assessing the health status of the population. This
survey was conducted in the Czech Republic in 2019.
It was a European sample survey on the health status
of the population, which included both the EHIS' (Eu-
ropean Health Interview Survey) and the subsequent
EHES (European Health Examination Survey).

The EHES 2019 medical examination performed by
the National Institute of Public Health in Prague fo-
cused on risk factors of cardiovascular diseases. The
examination was performed by trained health profes-
sionals according to a uniform manual and included
anthropometric measurements (height, weight, waist
circumference), blood pressure measurement and ve-
nous blood sampling. Total, HDL- and LDL-choleste-
rol, triglycerides, glycated haemoglobin (HbAlc) and
thyroid stimulating hormone (TSH) were analyzed in
the blood sample. Prior to the examination itself, the
respondents answered a set of questions within the
examination protocol, which provides the information
needed for the correct interpretation of blood measu-
rements and analyzes.

The following results from the EHES 2019 survey
data describe the prevalence of selected risk factors
in the Czech adult population, such as hypertension,
overweight (both in terms of BMI and waist circumfe-
rence) and diabetes mellitus. A total of 1,057 respon-
dents aged 25—64 years (born in 1955-1994) were
analyzed. Data were weighted by gender and age.

7.1 Hypertension

Arterial hypertension is the most common risk fac-
tor that contributes to cardiovascular events and

1. BIliz8i informace o EHIS Ize nalézt na https://ehis.uzis.cz/.

1. More detailed information can be found at https://ehis.uzis.cz/.
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manifestaci kardiovaskularnich piihod, vedoucim
k fyzickému a kognitivnimu postiZeni, ztrat¢ autono-
mie a snizeni kvality Zivota.

Krevni tlak byl respondentim EHES méfen 3x s mi-
nutovym intervalem mezi jednotlivymi méfenimi. Pro
analyzy byl pouzit prim¢ér druhého a tfettho méfeni.
Hodnoty krevniho tlaku byly nésledné rozdéleny do
¢tyf kategorii, jak je vymezuje Evropska kardiologic-
ka spolecnost a Evropska spole¢nost pro hyperten-
zi — optimalni TK, normalni TK, prehypertenze a hy-
pertenze (viz tab. 7.1). Do kategorie hypertenze byly
automaticky zatfazeny osoby, které uvedly, ze se 1é¢i
antihypertenzivy bez ohledu na vysi krevniho tlaku.

Kardiovaskularni riziko nevznika az pti dosazeni hod-
not v kategorii hypertenze, ale nartiista jiz od hodnot
krevniho tlaku 115/75 mmHg [1]. Pro hodnoceni po-
pulaéniho kardiovaskularniho zdravi je tak vhodné
sledovat i kategorii prehypertenze, kdy lze jiz pozoro-
vat dvojnasobné kardiovaskularni riziko v porovnani
s optimalnimi hodnotami krevniho tlaku [2].

Popula¢ni hodnota systolického krevniho tlaku byla
131,4 mmHg u muzt a 119,0 mmHg u Zen (tab. 7.2).
Populacni hodnota diastolického krevniho tlaku byla
83,8 mmHg u muz a 79,0 mmHg u Zen (tab. 7.3).
Hypertenze byla zjisténa u 46 % muzi a 26 % zen (tab
7.4), prehypertenze u 18 % muzt a 14 % zen.

Narist kardiovaskularniho rizika v populaci z hlediska
prehypertenze a hypertenze podle véku je zachycen na
obr. 7.1. U muzl byla zjisténa vyssi prevalence hyper-
tenze nez u zZen, a to ve vSech vékovych kategoriich.
Jiz ve véku 25-34 let mélo 43 % muzi zjisténou pre-
hypertenzi nebo hypertenzi, v nejstarsi sledované vé-
kové skupin€ byl tento rizikovy faktor zjistén u 83 %
z nich. U zen dochdazi k nartistu hodnot krevniho tlaku

subsequent mortality. Early detection of hypertensi-
on together with adequate treatment can prevent the
premature manifestation of cardiovascular events
leading to physical and cognitive impairment, loss of
autonomy and reduced quality of life.

In EHES respondents blood pressure was measured
3 times with a one-minute interval between measure-
ments. For the analyzes the average of the second and
third measurements was used. Blood pressure values
were then divided into four categories, as defined by
the European Society of Cardiology and the Euro-
pean Society for Hypertension — optimal BP, normal
BP, prehypertension and hypertension (see Tab. 7.1).
Individuals who reported being treated with antihy-
pertensives were automatically included in the hyper-
tension category regardless of blood pressure value.

Cardiovascular risk does not arise until the values in
the hypertension category are reached, but increases
already from 115/75 mmHg blood pressure values [1].
For the evaluation of population cardiovascular heal-
th, it is therefore appropriate to monitor the category
of prehypertension, where a double cardiovascular
risk can be observed in comparison with optimal va-
lues of blood pressure [2].

The population value of systolic blood pressure was
131.4 mmHg in men and 119.0 mmHg in women (Tab.
7.2). The population value of diastolic blood pressure
was 83.8 mmHg in men and 79.0 mmHg in women
(Tab. 7.3). Hypertension was found in 46 % of men
and 26 % of women (Tab. 7.4), prehypertension in
18 % of men and 14 % of women.

The increase in cardiovascular risk in the population
in terms of prehypertension and hypertension by age
is shown in Fig. 7.1. Men had a higher prevalence of

Tab. 7.1 Kategorie krevniho tlaku (TK) podle Evropské kardiologické spole¢nosti (ECS) a Evropské spo-

le¢nosti pro hypertenzi (ESH)

Tab. 7.1 Categories of blood pressure according to the European Society of Cardiology and the European

Society of Hypertension
Kategorie / Category ?%ﬁ:ﬂg)ky TK /Systolic BP (Déarﬁ}fl)g;:ky TK / Diastolic BP
Optimalni TK / Optimal BP <120 <80
Normalni TK / Normal BP 120-129 80-84
Prehypertenze / Prehypertension 130-139 85-89
Hypertenze / Hypertension 2140 290
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zejména v obdobi po menopauze, ve véku 25-34 let
bylo zjisténo pouze 11 % Zen s hypertenzi a prehyper-
tenzi, ve véku 55-64 let to jiz bylo 63 %.

O svém zdravotnim problému (z pohledu hypertenze)
nevédélo témert 40 % muzi a 28 % zen. | z tohoto divo-
du se pouze 42 % muzi a 58 % zen s hypertenzi lécilo.
Navic u osob, které pouzivaly antihypertenziva, nebyla
lécba t¢innd/adekvatni. Cilovych hodnot kompenzo-
vaného krevniho tlaku, které jsou ve véku do 65 let
stanoveny na hodnotu tlaku nizsi nez 130/80 mmHg,
dosahovala pouze 4 % muzi a 21 % zen. Toto zjisténi
je velmi alarmujici, jelikoz u¢innd antihypertenzni 1é¢-
ba prokazateln¢ snizuje riziko vzniku cévni mozkové
prihody o 3540 %, infarktu myokardu o 20-25 % a ri-
ziko kardiovaskularniho amrti o 30—40% [3].

7.2 Nadvaha (preobezita a obezita)

Nadvaha (preobezita a obezita) pfedstavuje jedno
z nejvyznamngjSich zdravotnich rizik soucasného

hypertension than women in all age groups. Already
at the age of 25-34 years, 43 % of men had pre-hy-
pertension or hypertension, in the oldest observed age
group, this risk factor was found in 83 % of them. In
women, there is an increase in blood pressure, espe-
cially in the postmenopausal period, at the age of
25-34 years only 11 % of women with hypertension
and prehypertension were found, at the age of 55—64
years it was already 63 %.

Almost 40 % of men and 28 % of women were unaware
of their health problem (from the point of view of hyper-
tension). For this reason too, only 42 % of men and 58 %
of women with hypertension were treated. In addition,
treatment was not effective/adequate in subjects using
antihypertensive agents. Only 4 % of men and 21 % of
women reached the target values for compensated blood
pressure, which are set at a pressure value lower than
130/80 mmHg under the age of 65 years. This finding
is very alarming, as effective antihypertensive therapy
has been shown to reduce the risk of stroke by 35—40 %,

Tab.7.2 Systolicky krevni tlak (mmHg) — populaé¢ni priumér a jeho charakteristiky, populace 25-64 let
Tab. 7.2 Systolic blood pressure — population mean and its characteristics, population aged 25-64 let

Primér / Mean

Smérodatna chyba /
Standard error

95% interval spolehlivosti /
95% Confidence Interval

Muzi / Males

1314

0,743

129,9 132,9

Zeny | Females

119,0

0,634

17,7 120,2

Tab. 7.3 Diastolicky krevni tlak (mmHg) — popula¢ni prumér a jeho charakteristiky, populace 25-64 let
Tab. 7.3 Diastolic blood pressure — population mean and its characteristics, population aged 25-64 let

Primeér / Mean

Smeérodatna chyba /
Standard error

95% interval spolehlivosti /
95% Confidence Interval

Muzi / Males

83,8

0,505

82,8 84,8

Zeny | Females

79,0

0,395

78,2 79,8

Tab. 7.4 Hypertenze — prevalence, znalost, 1é¢ba, kontrola, populace 25-64 let (v %)
Tab. 7.4 Hypertension — prevalence, awareness, treatment and control, population aged 25-64 (%)

Muzi / Males Zeny | Females
Vyskyt hypertenze / Prevalence of hypertension 46,0 26,3
Znalost hypertenze / Awareness of hypertension 60,9 72,0
Lécba hypertenze / Treatment of hypertension 42,0 57,7
Kontrola hypertenze / Control of hypertension 4,6 20,8

Pozn.: Hypertenze — naméfena hypertenze pfi vySetfeni a/nebo 1é€ba hypertenze antihypertenzivy. Znalost hypertenze — povédomi
o onemocnéni (podil respondentd s hypertenzi, ktefi o svém onemocnéni védeéli). Lééba hypertenze — uzivani lekl ke snizeni krevniho
tlaku v soucasnosti (podil respondentli s hypertenzi uZivajicich v sou¢asnosti antihypertenziva). Kontrola hypertenze — namérené
hodnoty systolického tlaku pod 130 mmHg a diastolického tlaku pod 80 mmHg pfi IéEbé antihypertenzivy.

Note: Hypertension — measured hypertension during examination and/or treatment of hypertension with antihypertensive drugs.
Knowledge of hypertension — awareness of the disease (proportion of respondents with hypertension who knew about their disease).
Treatment of hypertension — current use of antihypertensive drugs (proportion of hypertensive respondents currently taking antihyper-
tensives). Control of hypertension — measured values of systolic pressure below 130 mmHg and diastolic pressure below 80 mmHg
within the treatment by antihypertensive drugs.
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zpusobu Zivota. Zejména obezita spojend s visceralni
a abdominalni kumulaci tuku, kterd je soucasti tzv.
metabolického syndromu, je vyraznym rizikovym
faktorem rozvoje aterosklerozy. Kardiovaskularni
komplikace pak vznikaji predev§im nepifimo; vlivem
metabolickych komorbidit obezity, napt. hypertenze,
prediabetu, diabetu. Velmi zavaznym jevem miZze
byt i kumulace tuku srdec¢niho, kdy dochazi k rozvo-
ji koronarni aterosklerdzy, kterd je srovndvéna s po-
dobnym postizenim jater, slinivky bfisni atd. Dochazi
tedy k postizeni kli¢ovych organd, resp. celého orga-
nismu s komplexnim aterogennim vlivem.

V ramci studie EHES byly u respondenti méte-
ny tii antropometrické ukazatele — vySka, hmot-
nost a obvod pasu. Na zakladé¢ vysky a hmotnosti
byl stanoven Index télesné hmotnosti® (dale BMI
z anglického Body Mass Index), ktery je nejcastéji
pouzivanym ukazatelem télesné hmotnosti. Zjisténé
hodnoty BMI byly rozdéleny podle definice Svétové
zdravotnické organizace (WHO) do kategorii norma
a dvou kategorii nadvahy — preobezita a obezita’.
Obvod pasu byl pouzit jako ukazatel abdominalni
obezity, kterd je charakteristicka hromadénim tuku
v dutin€ bfiSni. Hodnoty obvodu pasu byly rozd¢le-
ny do tfi kategorii — na normu, mirnou abdominalni
obezitu (zvysené kardiovaskularni riziko) a zavaz-
nou abdominalni obezitu (vysoké kardiovaskularni
riziko)*.

myocardial infarction by 20-25 %, and the risk of cardi-
ovascular death by 3040 % [3].

7.2 Overweight (preobesity and obesity)

Overweight (preobesity and obesity) is one of the most
significant health risks of the current life style. In par-
ticular, obesity associated with visceral and abdominal
fat accumulation, which is part of the so-called metabo-
lic syndrome, is a significant risk factor for the develop-
ment of atherosclerosis. Cardiovascular complications
then arise mainly indirectly, due to metabolic comorbi-
dities of obesity, eg hypertension, prediabetes, diabetes.
The accumulation of heart fat can also be a very seri-
ous phenomenon, when coronary atherosclerosis deve-
lops, which is compared with similar involvement of the
liver, pancreas, etc. Thus, key organs are affected, resp.
whole organism with a complex atherogenic effect.

In the EHES study, three anthropometric indicators
were measured in the respondents — height, weight
and waist circumference. Based on height and
weight, the Body Mass Index’ (BMI from the English
Body Mass Index) was determined, which is the most
frequently used indicator of body weight. The BMI
values were divided according to the definition of
the World Health Organization (WHO) into the ca-
tegories of norm and two categories of overweight
— preobesity and obesity’. The waist circumference

Tab. 7.5a Index télesné hmotnosti (kg/m?) — populaéni priimér a jeho charakteristiky, populace 25-64 let
Tab. 7.5a Body mass index (kg/m?) — population mean and its characteristics, population aged 25-64

Pramér / Mean Smérodatna chyba / 95% interval spolehlivosti /
Standard error 95% Confidence Interval
Muzi / Males 28,3 0,225 27,8 28,7
Zeny | Females 26,8 0,238 26,4 27,3

Tab. 7.5b  Obvod pasu (cm) — populacni priumér a jeho charakteristiky, populace 25-64 let
Tab. 7.5b  Waist circumference (cm) — population mean and its characteristics, population aged 25-64

Primeér / Mean

Smeérodatna chyba /

95% interval spolehlivosti /

Standard error 95% Confidence Interval
Muzi / Males 98,3 0,623 97,1 99,6
Zeny | Females 86,8 0,459 85,7 87,9

2. BMI je definovan jako podil télesné hmotnosti v kilogramech
a druhé mocniny télesné vysky v metrech (BMI = vaha [kg]/
vyska? [m?]).

3. Kategorie BMI — norma 18,5-24,9 kg/m?, nadvaha 225,0 kg/m?,
preobezita 25,0-29,9 kg/m?; obezita 230,0 kg/m?.

4. Obvod pasu — mirna abdominalni obezita 94-101 cm u muzd
a 80-87 cm u Zen; zavazna abdominalni obezita = 102 cm
umuzi a = 88 cmu zen.

2. BMl is defined as the ratio of body weight in kilograms to the
square of body height in meters (BMI = weight [kg]/height?
[m?]).

3. BMI category — standard 18.5-24.9 kg/m? overweight
225.0 kg/m?, preobesity 25.0-29.9 kg/m? obesity 230.0 kg/
ma.
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Primérna hodnota BMI v muzské ¢asti populace byla
28,3 kg/m?, u Zen 26,8 kg/m? (tab. 7.5). Nad hranici
normalni hmotnosti se pohybovalo 77 % muzi a 56 %
zen ve véku 2564 let. Do kategorie obezita spadalo
33 % muzi a 26 % zen. Vyskyt nadvahy rostl s vékem
(viz obr. 7.2), ve vékové skupiné 55-64 let bylo zjis-
téno pouze 12 % muzi a 29 % zen s normalni vahou.

Primérna hodnota obvodu pasu byla 98,3 cm u muzi
a 86,8 cm u zen. Zvysené kardiovaskularni riziko (ab-
dominalni obezita mimo normu) bylo zjisténo u 61 %
muzi a 66 % zen, vysoké kardiovaskularni riziko po-
tom u 39 % muzi a 42 % Zen, viz obr. 7.3. Abdomi-
nalni obezita obdobné¢ jako obezita métend ukazate-
lem BMI rostla s vékem. V nejstarsi vékové skupiné
55-64 let bylo necelych 20 % muzl i Zen v kategorii
norma.

7.3 Diabetes mellitus

Diabetes mellitus je heterogenni skupinou onemoc-
néni. Definice WHO oznacuje diabetes mellitus jako
stav chronické hyperglykemie, ktery mize byt zptiso-
ben mnoha zevnimi a genetickymi faktory ptsobicimi
V patogenezi se uplatiuje absolutni
nedostatek inzulinu (v ptipadé diabetes mellitus 1. typu)
nebo relativni nedostatek (v ramci inzulinové rezistence
a poruchy sekrece inzulinu soucasné¢ — v pripadé
diabetes mellitus 2. typu). Jde o chronické, nevylécitelné
onemocnéni, jehoZz nasledkem dochazi k rozvoji
organovych komplikaci — pro diabetes specifickych
mikrovaskularnich (zahrnujici retinopatii, neuropatii,
nefropatii) a makrovaskularnich (zahrnujici aterosklero-
zu, ischemickou chorobu srde¢ni, ischemickou chorobu
tepen dolnich koncetin a ischemickou chorobu centralni-
ho nervového systému). V populaci se vyskytuje ve vice
jak 90 % diabetes mellitus 2. typu.

soucasné.

Predstupném vyvoje diabetu je prediabetes. Je defi-
novan jako zvySeni glykémie nad normalni rozmezi,
které vSak nedosahuje hodnot diagnostickych pro di-
abetes. Osoby s hodnotami v pasmu prediabetu ob-
vykle zadné ptiznaky nemaji, pfijde se na n¢ ndhodné
v ramci pridruzeného srdecné-cévniho onemocnéni
(vysokého krevniho tlaku, obezity). Jde o stav, ktery
predchdzi diabetu a sam zvySuje riziko jeho rozvoje,
zvysuje riziko kardiovaskularnich a nadorovych one-
mocnéni. Prediabetu je v soucasnosti vénovana velka
pozornost, jelikoz je spojen s moznym rozvojem
cévnich komplikaci, stejnych jako u diabetu 2. typu.

was used as an indicator of abdominal obesity,
which is characterized by the accumulation of fat
in the abdominal cavity. Waist circumference values
were divided into three categories — normal, mild
abdominal obesity (increased cardiovascular risk)
and severe abdominal obesity (high cardiovascular
risk)*.

The average BMI value in the male part of the popu-

lation was 28.3 kg/m?, in women 26.8 kg/m? (Tab. 7.5).

77 % of men and 56 % of women aged 25—-64 were
above normal weight. 33 % of men and 26 % of wo-

men fell into the category of obesity. The incidence of
overweight increased with age (see Fig. 7.2), in the
age group 55—64 years only 12 % of men and 29 % of
women with normal weight were found.

The mean waist circumference was 98.3 cm in men and
86.8 cm in women. An increased cardiovascular risk
(out-of-normal abdominal obesity) was found in 61 % of
men and 66 % of women, and a high cardiovascular risk
in 39 % of men and 42 % of women. Abdominal obesity,

similar to obesity as measured by BMI, increased with

age. In the oldest age group 55—64, less than 20 % of men

and women were in the norm category, see Fig. 7.3.

7.3 Diabetes mellitus

Diabetes mellitus is a heterogeneous group of disea-
ses. The WHO definition refers to diabetes mellitus as
a condition of chronic hyperglycemia that can be cau-
sed by many external and genetic factors acting simul-
taneously. The pathogenesis involves an absolute lack
of insulin (in the case of type 1 diabetes mellitus) or
a relative deficiency (in the context of insulin resistan-
ce and impaired insulin secretion at the same time — in
the case of type 2 diabetes mellitus). It is a chronic,
incurable disease that results in the development of
organ complications — diabetes-specific microvascu-
lar (including retinopathy, neuropathy, nephropathy)
and macrovascular (including atherosclerosis, ische-
mic heart disease, ischemic lower limb artery disease
and ischemic central nervous system disease). Type 2
diabetes mellitus occurs in more than 90 % of cases.

Prediabetes is a precursor to the development of dia-
betes. It is defined as an increase in glycaemia above

4. Waist circumference — mild abdominal obesity 94—-101 cm in
men and 80-87 cm in women, severe abdominal obesity =
102 cm in men and = 88 cm in women.
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U osob s nelécenym prediabetem hrozi nejpozdéji do
10 let vyvoj diabetu 2. typu [4]. V Setieni EHES byl
pro screening diabetu z Zilni krve analyzovan glyko-
vany hemoglobin (HbAlc), jehoz hodnota poskytuje
informaci o primérné hladiné cukru v krvi v posled-
nich 2-3 mésicich. Hodnoty HbAlc byly rozdéleny
(dle doporuceni Americké diabetologické spolecnos-
ti) na tii kategorie — normu, prediabetes a diabetes®.
Respondenti, ktefi uvedli, Ze jim byl diabetes diagnos-
tikovan, byli bez ohledu na hodnotu HbAlc zatazeni
do kategorie diabetes.

Diabetes byl zjistén u 7,6 % muzt a 3,7 % zen, pre-
diabetes dale u 24 % respondentll (muzt i Zen). Rust
prevalence diabetu s vékem ukazuje obr. 7.4. Ve véko-
vé skupin€ 45-54 let ma necelych 40 % muzii a 32 %
zen hodnoty HbAlc v kategorii diabetes a prediabe-
tes, v nejstarsi sledované vékové skuping 55-64 let do
téchto rizikovych kategorii spada vice nez polovina
respondentti. Z hlediska dal$iho vyvoje zdravotniho
stavu populace lze jako velice nepiiznivy vnimat
vyskyt prediabetu a zejména diabetu jiz ve vékovych
skupinach do 45 let véku.

O svém zdravotnim problému nevédelo 23 % muzi
a 24 % zen. Pozitivnim zji$ténim je, ze osoby s jiz di-
agnostikovanym diabetem se 1é¢ily. Kontroly diabetu
(HbAlc < 53 mmol/mol) u ¢€asti z nich vSak nebylo
dosazeno (u 23 % muzi a u 20 % zen).

Setteni EHES 2019 odhalilo, e vyskyt rizikovych fak-
torti onemocnéni srdce a cév je v Ceské populaci stale
enormni. Vysoka prevalence sledovanych rizikovych

the normal range but not reaching diagnostic values
for diabetes. People with values in the prediabet zone
usually have no symptoms, they are detected acciden-
tally in the context of associated cardiovascular dis-
ease (high blood pressure, obesity). It is a condition
that precedes diabetes and increases the risk of its
development, increases the risk of cardiovascular dis-
eases and cancer. Prediabetes is currently receiving
a lot of attention, as it is associated with the possible
development of vascular complications, the same as in
type 2 diabetes. People with untreated prediabetes are
at risk of developing type 2 diabetes within 10 years at
the latest [4]. In the EHES survey, glycated haemoglo-
bin (HbAlc) was analyzed for venous blood diabetes
screening, the value of which provides information on
the average blood sugar level in the last 2—3 months.
HbAlc values were divided (according to the recom-
mendations of the American Diabetes Society) into
three categories — normal, prediabetes and diabetes’.
Respondents who were diagnosed with diabetes were
classified as diabetes regardless of HbAlc levels.

Diabetes was detected in 7.6 % of men and 3.7 % of
women, and prediabetes in 24 % of respondents (men
and women). The increase in the prevalence of dia-
betes with age is shown in Fig. 7.4. In the age group
45-54 years, less than 40 % of men and 32 % of
women have HbAlc values in the category of diabetes
and prediabetes, in the oldest observed age group of
55—64 years, more than half of the respondents fall
into these risk categories. In terms of further devel-
opment of the health status of the population, the
occurrence of prediabetes and especially diabetes in

Tab. 7.6 Diabetes — prevalence, znalost, 1écba, kontrola, populace 25-64 let (%)
Tab. 7.6 Diabetes — prevalence, awareness, treatment and control, population aged 25-64 (%)

Muzi / Males Zeny | Females
Vyskyt diabetu / Prevalence of diabetes 7,6 3,7
Znalost diabetu / Awareness of diabetes 77,3 76,1
Lécba diabetu / Treatment of diabetes 77,3 76,1
Kontrola diabetu / Control of diabetes 76,6 79,8

Pozn.: Diabetes — hodnota HbA1c = 48 mmol/mol a/nebo jako Iécba diabetu. Znalost diabetu — povédomi o svém onemocnéni (po-
dil respondentu s diabetem, ktefi o svém onemocnéni védéli). Lécba diabetu — Ié¢ba diabetu dietou, tabletami nebo inzulinem (podil
|é€enych z osob s diabetem). Kontrola diabetu — namérené hodnoty HbA1c < 53 mmol/mol u Ié€enych osob.

Note: Diabetes — HbA1c = 48 mmol/mol and/or as a treatment with diabetes. Knowledge of diabetes — awareness of one’s disease
(proportion of respondents with diabetes who knew about their disease). Diabetes treatment — treatment of diabetes with diet, tablets
or insulin (proportion of people treated with diabetes). Diabetes control — measured values of HbA1c < 563 mmol/mol in treated
persons.

5. Kategorie glykovaného hemoglobinu HbA1c v mmol/mol
(dospéli, negravidni): norma 20-38 mmol/mol, prediabetes
39-47 mmol/mol, diabetes = 48 mmol/mol.

5. Category of glycated hemoglobin HbA1c in mmol/mol
(adults, non-pregnant): norm 20—-38 mmol/mol, prediabetes
39—-47 mmol/mol, diabetes = 48 mmol/mol.
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faktorti v populaci v ekonomicky aktivnim véku po-
ukazuje na vyrazné rezervy a potencial pro zlepSeni
urovné zdravotniho stavu populace, jelikoz sledova-
né rizikové faktory (hypertenze, nadvaha a diabetes
mellitus) z velké ¢asti odrazi zivotni styl populace,
jako jsou nevhodné stravovaci navyky, sedavy zptsob
zivota a nedostatecna fyzicka aktivita.
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age groups up to 45 years of age can be perceived as
very unfavourable.

Generally, 23 % of men and 24 % of women were
unaware of their health problem. A positive find-
ing is that people with already diagnosed diabe-
tes have been treated. However, control of diabetes
(HbA1c<53 mmol/mol) was not achieved in some of
them (23 % of men and 20 % of women).

The EHES 2019 survey revealed that the risk factor
prevalence of cardiovascular diseases is still enor-
mous in the Czech population. The high prevalence
of observed risk factors in the working age popula-
tion indicates significant reserves and potential for
improving the population health status, since the
observed risk factors (hypertension, overweight and
diabetes mellitus) largely reflect the population life-
style, such as inappropriate eating habits, sedentary
lifestyle and insufficient physical activity.
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Obr. 7.1 RozloZeni kategorii krevniho tlaku (TK) podle véku a pohlavi, Cesko, 2019
Fig. 7.1 The distribution of blood pressure (BP) categories by age and gender, Czechia, 2019
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Obr. 7.2 RozloZeni kategorii indexu télesné hmotnosti (BMI) podle véku a pohlavi, Cesko 2019
Fig. 7.2 The distribution of BMI categories by age and gender, Czechia, 2019
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Obr. 7.3 RozloZeni kategorii obvodu pasu podle véku a pohlavi, Cesko, 2019
Fig. 7.3 The distribution of waist circumference categories by age and gender, Czechia, 2019
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Obr. 7.4 RozloZeni kategorii glykovaného hemoglobinu (HbA1c) podle véku a pohlavi, Cesko 2019
Fig. 7.4 The distribution of glycated heamoglobin categories (HbAIc) by age and gender, Czechia, 2019
Veék / Age
55-64

45-54

35-44

Zeny / Females

25-34

55-64

45-54

35-44

Muzi / Males

25-34

0 % 20 % 40 % 60 % 80 % 100 %

@ Norma/Normal I Prediabetes /Prediabetes M Diabetes / Diabetes

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



Zdravotni rizika pracovnich podminek a jejich diusledky
Occupational health hazards and their consequences

8. ZDRAVOTNI RIZIKA
PRACOVNICH PODMINEK
A JEJICH DUSLEDKY

8.1 Monitorovani expozice na zakladé
udaju z kategorizace praci
a pracovist’

K monitorovani expozice rizikovym faktoriim prace
a pracovnich podminek slouzi systém kategorizace
praci. V jeho ramci méa kazdy zaméstnavatel povin-
nost zhodnotit riziko a zafadit prace, které jsou na
jeho pracovistich vykonavany, do jedné ze 4 kategorii
v zavislosti na vyskytu rizikovych faktorti prace a na
jejich zavaznosti. Z tidajii v Informaénim systému Ka-
tegorizace praci vyplyva, ze k datu 4. 6. 2020 bylo
zafazeno do vSech kategorii prace (2, 2R, 3, 4) celkem
2749030 osob, coz je 0 66653 osob vice nez za pred-
chozi ro¢ni obdobi k 12. 6. 2019. V kategoriich rizi-
kové prace (2R, 3, 4), bylo evidovano 542554 osob,
coz je 0 16737 zaméstnancl vice nez za piedchozi
obdobi. Do kategorie 4, coz jsou pracovisté vyso-
ce rizikové, bylo v CR zafazeno 12978 osob, coz je
o 181 zaméstnancu vice nez za piedchozi obdobi.

Aktualni pocet zaméstnanct zatazenych podle jednot-
livych kategorii prace v krajich je uveden v tab. 8.1.1.

8. OCCUPATIONAL HEALTH
HAZARDS AND THEIR
CONSEQUENCES

8.1 Exposure monitoring based on
data from work and workplace
categorization

A work and workplace categorization system is used to
monitor exposure to occupational risk factors and wor-
king conditions. Within its framework, each employer
is obliged to assess the risk and classify the work that
is performed at its workplaces into one of 4 categories,

depending on the occurrence of risk factors of work and
their severity. The data in the Information System of
Work Categorization show that as of 4 June 2020, a total
of 2,749,030 persons were included in all categories of
work (2, 2R, 3, 4), which is 66,653 persons more than in
the previous annual period as at 12 June 2019. In the ca-
tegories of hazardous work (2R, 3, 4), 542,554 persons
were registered, which is 16,737 employees more than in
the previous period. 12,978 people in the Czech Repub-
lic were included in category 4 — high-risk workplaces,

which is 181 employees more than in the previous period.

The current number of employees classified accor-
ding to individual categories of work in the regions

Tab. 8.1.1 Pocet exponovanych zaméstnancu v kategoriich prace podle kraji k 4. 6. 2020
Tab. 8.1.1 The number of exposed employees in work categories by the Region, on June 4, 2020

Kraj Kategorie 2+2R+3+4 Kategorie 2 Kategorie 2R Kategorie 3 Kategorie 4
Region Category 2+2R+3+4 Category 2 Category 2R Category 3 Category 4
Celkem Zeny Celkem | Zeny | Celkem | Zeny | Celkem | Zeny | Celkem | Zeny
Total Women Total Women Total Women Total Women Total Women
HI. m. Praha 262 663 105642 | 219249 94 468 2026 643 40 843 10 528 545 3
Jihocesky 155 448 61813| 126 009| 512883 709 367 27 815 10 118 915 40
Jihomoravsky 298 877 119711 | 253 230| 103297 3906 2258 41102 14 110 639 46
Karlovarsky 74 947 32990 67 233 30743 203 23 7 447 2215 64 9
Kralovéhradecky 145 041 57 483 | 117 237 48 260 5643 1623 21433 7516 728 84
Liberecky 104 004 42 039 87 053 36 589 1030 202 15673 5225 248 23
Moravskoslezsky | 385 173 135650 | 269203 | 104 211 14 575 5232 97 443 25905 3952 302
Olomoucky 191 041 71097 | 148013 57 240 7907 2979 34 117 10 755 1004 123
Pardubicky 127 852 47 616 105 596 42 027 4 426 968 17 252 4 560 578 61
Plzensky 170 121 66 552 | 138 594 57 549 3502 1851 26 982 7 059 1043 48
Stredocesky 306 180 109 801 | 255 306 95 189 7194 2429 42 537 12 145 1143 38
Ustecky 233 168 94 716 | 183 251 77 287 2254 1043 46 693 16 298 970 88
Vysocina 144 123 51849| 118 981 46 128 5292 1458 19 429 4 246 421 17
Zlinsky 150 373 60861 | 117 502 47 880 3757 1432 28 386 11 378 728 171
Neuvedeno / N.a. 19 0 19 0
Celkem / Total 2749030 1057820(|2206476| 892 201 62 424 22508 | 467 152| 142058 12978 1053
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Tab. 8.1.2 Pocet evidovanych expozic zaméstnancu podle faktoru, stav k 4. 6. 2020
Tab. 8.1.2 The number of registered exposures by the factor, on June 4, 2020

Faktor Kategorie / Category
2 2R 3 4 2+2R+3+4 2R+3+4
Biologickeé cinitele 182 313 9794 24 076 64 216 247 33934
Fyzicka zatéz 1282 440 9115 121 410 11 | 1412976 130 536
Hluk 614 644 23673 253 289 1497 893 103 278 459
Chemické latky 310 371 9017 13 663 1654 334 705 24 334
lonizujici zafeni 50 0 0 0 50 0
Neionizujici zafeni a elmag. pole 13 335 274 28 210 0 41819 28 484
Prace ve zvySeném tlaku vzduchu 103 3 113 1 220 117
Pracovni poloha 1096 743 1534 43 443 0| 1141720 44 977
Prach 237 202 5567 54 348 5256 302 373 65171
Psychicka zatéz 844 747 1923 36 900 0 883 570 38 823
Vibrace 196 564 6 130 55 284 6 390 264 368 67 804
Vybrané prace 1077 0 27 0 1104 27
Zatéz chladem 259 258 27 5195 0 264 480 5222
Zatéz teplem 140 294 908 12 654 84 153 940 13 646
Zrakova zatéz 223 995 183 15 336 239 514 15519
Neuréeno 13 0 4 0 17 4

Nejvice exponovanych zaméstnancti v kategoriich ri-
zikové prace (2R, 3, 4) je v kraji Moravskoslezském
115970, coz je oproti predchozimu obdobi zvysSeni
0 7406 zaméstnanct, nasleduje Stiedocesky kraj 50874
o0sob, coZ je sniZeni o 408 zaméstnanci a Ustecky kraj
se 49917 osobami, coz je snizeni 0 991 zaméstnanct.
V Praze bylo evidovano 43414 osob, coz je zvySeni
0 2539 zaméstnancil.

Nejvice zaméstnanci ve vSech kategoriich prace
(2, 2R, 3, 4) je evidovano podle faktoru Fyzicka za-
t&Z — 1412976 osob (oproti minulému obdobi nardst
0 3,6 %), Pracovni poloha — 1141720 osob (nardst
03,3 %), Hluk — 893 103 osob (nartst o 0,8 %).

V kategoriich rizikové prace (2R, 3, 4) je nejvice
evidovanych zameéstnancti v riziku faktoru Hluk —
278459 osob (oproti minulému obdobi nartst o 1,3 %),
Fyzicka zatéz — 130536 osob (narist o 7,3 %), Vibra-
ce — 67804 osob (nartst o 0,8 %), Prach — 65171 osob
(pokles o 1,0 %), (viz tab. 8.1.2).

Uvedené pocty evidovanych osob nelze povaZzovat za
nemeénné. V dal$im obdobi bude dochazet vzhledem
k relativné rychlé obméné vyrobnich programi u ma-
lych a stfednich podnikl k zaniku a vzniku pracovist’.
Je otazkou, zda IS KaPr bude schopen v aktualnim ¢ase
tyto zmény zaevidovat. Bude dochazet ke zménam po-
¢tu praci v jednotlivych kategoriich. V pribéhu casu

is given in Tab. 8.1.1. The most employees exposed in
the categories of hazardous work (2R, 3, 4) are in the
Moravian-Silesian Region (115,970 persons which is
an increase of 7,406 employees compared to the pre-
vious period). Then followed the Central Bohemian
Region (50,874, a decrease of 408 employees) and the
Usti nad Labem Region (49917 persons). A total of
43,414 persons were registered in Prague, which is an
increase of 2,539 employees.

Most employees in all categories of work (2, 2R, 3,
4) are registered according to the factor Physical
workload — 1,412,976 persons (increase by 3.6%
compared to the previous period), Working position
— 1,141,720 persons (increase by 3.3%) and Noise —
893 103 persons (increase by 0.8%).

In the categories of hazardous work (2R, 3, 4), the most
of registered employees are at risk of the Noise factor
— 278,459 persons (compared to the previous period
increase by 1.3%), Physical activity — 130,536 per-
sons (increase by 7.3%), Vibration — 67,804 persons
(increase by 0.8%), Dust — 65,171 persons (decrease
by 1.0%), (see Tab. 8.1.2).

The presented numbers of registered persons can-
not be considered unchanged. In the next period,
due to the relatively rapid change in the production
programs of small and medium-sized enterprises,
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dochézi také k legislativnim zménam, které zahrnuji
i nové poznatky o pisobeni skodlivin na ¢loveka.

8.2 Registr profesionalnich expozic
karcinogenim REGEX

Predmétem analyzy jsou data pochazejici z databaze
vedené od roku 2009, ktera byla vytvorena jako sa-
mostatny modul Informacéniho systému Kategorizace
praci a nezahrnuje data, ktera byla ziskana v minulosti
a jsou uloZena v piivodni databazi REGEX.

Pocet osob registrovanych v roce 2019 v Registru
osob profesionaln¢ exponovanych karcinogentim byl
9217, coz predstavuje v porovnani s rokem 2018 cca
5% snizeni exponovanych. Informaci o objemu dat
ziskavanych z jednotlivych regionti CR poskytuje tab.
8.2.1. Mezi jednotlivymi regiony jsou zna¢né rozdily.
Nejvice registrovanych profesiondlné exponovanych
osob je v krajich Moravskoslezském (2144 osob),
Vysocina (1242 osob) a Stiedoceském (952 osob),
ve kterych byl evidovan piiblizné stejny pocet expo-
novanych jako v roce 2018. V Praze je registrovano
635 exponovanych, coz predstavuje asi 34% sniZeni.
V ostatnich krajich dochdzi k mirnému snizeni poctu
exponovanych.

Prehled o tom, pfi kterych ekonomickych aktivitach,
kodovanych podle metodiky NACE-CZ, dochazi
k expozici karcinogennim agens, prezentuje tab. 8.2.2.
Nejcastéjsi ekonomické aktivity, pii kterych jsou pra-
covnici exponovani karcinogentim, jsou zdravotni

workplaces will be created or cancelled. The questi-
on is whether IS KaPr will be able to record these
changes in the current time. There will be changes
in the number of works in each category. Over time,
there are also legislative changes, which include new
knowledge about the effects of pollutants on humans.

8.2 Register of Occupational Exposures
to Carcinogens

The subject of the analysis is data coming from a da-
tabase kept since 2009, which was created as a se-
parate module of the Information System of Work
Categorization and does not include data that were
obtained in the past and are stored in the original RE-
GEX database.

In 2019, the number of persons registered in the Regis-
ter of Persons Professionally Exposed to Carcinogens
was 9,217, which represents a 5% reduction in expo-
sures compared to 2018. Information on the volume
of data obtained from individual regions of the Czech
Republic is provided in Tab. 8.2.1. There are signifi-
cant differences between regions. The most registered
professionally exposed persons are in the Moravian-
-Silesian region (2,144 persons), Regions Vysocina
(1,242 persons) and Central Bohemia (952 persons),
in which approximately the same number of exposed
persons was registered as in 2018. A total of 635 ex-
posed persons are registered in Prague, which repre-
sents about a 34% reduction. In the other regions the-
re is a slight decrease in exposure.

Tab. 8.2.1 Pocet registrovanych osob v databazi REGEX, 2019
Tab. 8.2.1 The number of registered persons in the REGEX database, 2019

Kraj / Region Pocet osob / No. of persons
Hlavni mésto Praha 635
JihoCesky 169
Jihomoravsky 219
Karlovarsky 171
Kralovéhradecky 729
Liberecky 249
Moravskoslezsky 2144
Olomoucky 613
Pardubicky 650
Plzensky 279
StfedoCesky 952
Ustecky 259
Vysocina 1242
Zlinsky 906
Celkem / Total 9217

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

75



Souhrnna zprava za rok 2019
Summary Report, 2019

péce (2315 osob), a obsluha stacionarnich stroji a za-
fizeni; v ostatnich aktivitich NACE-CZ jsou hodnoty
exponovanych ptiblizné stejné jako v roce 2018.

Pokud jde o expozice jednotlivym karcinogennim
agens, nejcastéjSim divodem k registraci je expo-
zice cytostatikim (2549 osob), dale expozice slé-
varenskému prachu (1293 osob) a profesionalni

An overview of economic activities, coded according to
the NACE-CZ methodology, in which employees are ex-
posed to carcinogenic agents, is presented in Tab. 8.2.2.
The most common economic activities in which workers
are exposed to carcinogens are health care (2,315 pe-
ople), and operator of stationary machines and equip-
ment, in other NACE-CZ activities, the values of exposu-
res are approximately the same as in 2018.

Tab. 8.2.2 Pocet osob registrovanych v IS REGEX podle hospodarskych aktivit vedenych v roce 2019

Tab 8.2.2 The number of registered persons by the economic activity in 2019

Hospodarska aktivita / Economic activity N‘I;’.o;':fe’th;t;l; .
Kovodé&lnici, strojirensti délnici a pracovnici v pfibuznych oborech / Metalworkers, engineering workers and workers in related 1518
branches
Kvalifikovani pracovnici v lesnictvi, rybarstvi a myslivosti / Skilled workers in forestry, fishery and hunting 1
Kvalifikovani pracovnici v zemédélstvi / Skilled workers in agriculture 6
Montazni délnici vyrobkl a zafizeni / Assembly workers of products and equipment 141
Obsluha stacionarnich strojl a zafizeni / Operator of stationary machines and equipment 2235
Obsluha stroju a zafizeni, montéfi / Machine operators, fitters 2
Odborni pracovnici v obchodni sféfe a vefejné sprave / Professional staff in business and public administration 1
Odborni pracovnici v oblasti zdravotnictvi / Specialist staff in the health sector 366
Pomocni a nekvalifikovani pracovnici / Labourers, unskilled workers 1
Pomocni pracovnici v oblasti t€Zby, stavebnictvi, vyroby, dopravy a v pfibuznych oborech / Labourers in mining, construction, 121
manufacturing, transportation and related fields
Pracovnici osobni péce v oblasti vzdélavani, zdravotnictvi a v pfibuznych oblastech / Personal care workers in education, 324
health and related fields
Pracovnici s odpady / Waste workers
Pracovnici v oblasti ochrany a ostrahy / Security workers
Pracovnici v oblasti osobnich sluzeb / Workers in personal services 3
Pracovnici v oblasti prodeje / Sale workers 25
Pracovnici v oblasti uméleckych a tradi¢nich femesel a polygrafie / Workers in the field of art and traditional crafts 332
and polygraphy
Pracovnici v oboru elektroniky a elektrotechniky / Workers in the field of electronics and electrical engineering 81
Remesinici a kvalifikovani pracovnici na stavbach (kromé elektrikartl) / Craftsmen and skilled workers at construction sites 298
(except electricians)
Ridici pracovnici v oblasti spravy podniku, obchodnich, administrativnich a podptirnych ¢innosti / Executives in business 2
administration, commercial, administrative and support service activities
Ridici pracovnici v oblasti vyroby, informaénich technologii, vzdélavani a v pfibuznych oborech / Executives in manufacturing, 9
information technology, education, and related fields
Ridi¢i a obsluha pojizdnych zafizeni / Drivers and operators of mobile devices 170
Specialisté v oblasti védy a techniky / Specialists in science and technology 75
Specialisté v oblasti vychovy a vzdélavani / Specialists in education 35
Specialisté v oblasti zdravotnictvi / Health specialists 1949
Technicti a odborni pracovnici v oblasti védy a techniky / Technicians and associate professionals in the field of science 464
and technology
Uklize¢i a pomocnici / Cleaners and helpers 31
Urednici pro zpracovani &iselnych tdajti a v logistice / Officials for the processing of numerical data and logistics 13
Ostatni Ufednici / Other officials 1
VSeobecni administrativni pracovnici, sekretafi a pracovnici pro zadavani dat a zpracovani / General administrative staff, 2
secretaries and staff for data entry and processing
Zakonodarci, nejvyssi statni fednici a nejvyssi predstavitelé spolecnosti / Lawmakers, top government officials and top 1
representatives
Zpracovatelé potravin, dieva, textilu a pracovnici v pfibuznych oborech / Food, wood, textile processors and related workers 1022
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Tab. 8.2.3 Pocet registrovanych osob podle karcinogenniho agens, 2019
Tab 8.2.3 The number of registered persons by the carcinogenic agent, 2019

Karcinogen / Carcinogen Pocet osob
No. of persons

Arsen / Arsenic 42
1,3-Butadien / 1,3-Butadiene 109
Benzen / Benzene 378
Benzo[a]pyren / Benzo[a]pyrene 627
Cytostatika / Cytostatics 2549
Cernouhelna smola / Coal tar 17
Dichlormethan / Dichloromethane 10
Dichroman draselny / Kalium dichromate 4
Ethylenoxid / Ethylene oxide 38
Formaldehyd / Formaldehyde 181
Horninové prachy / Rock dusts 193
Chrom (V1) a jeho slou¢eniny / Chromium (VI) and compounds 164
Ostatni slouceniny chromu / Other chromium compounds 162
Chroman draselny 1
Kadmium a jeho slouc¢eniny / Cadmium and compounds 27
Latka s vétou R45 nebo H350 / Substance with R45: May cause cancer 662
Latka s vétou R49 nebo H350i / Substance with R49: May cause cancer after inhalation 19
Nikl / Nickel 114
Slougeniny niklu, jako Ni/ Nickel compounds, as Ni 206
N-Nitrosodipropylamin 1
Oxid kademnaty / Cadmium oxide 75
Prace spojené s expozici polycyklickym aromatickym uhlovodikiim ... (cely nazev viz naf. vl. €. 178/2001 Sb. v 43
platném znéni) / Works in exposure of PAHs...

Prach - azbestova vlakna / Dust — asbestos fibres 46
Prach - ¢ernouhelnych dolt / Dust — pit coal mines 458
Prach — dinas / Dust - Dinas 98
Prach — grafit / Dust - graphite 268
Prach - koks / Dust - coke 288
Prach — kfemen / Dust - silica 288
Prach - ostatni kfemicitany (s vyjimkou azbestu) / Dust - other silicates except of asbestos 432
Prach — Samot / Dust — fire-clay 39
Prach — talek / Dust - talc 24
Prach z chromu / Chromium dust 112
Prach z tvrdych dfevin / Hardwood dust 1199
Slévarensky prach / Foundry dust 1293
Styren / Styrene 400
Tetrachlorethen / Tetrachloroethene 20
Tetrachlormethan / Tetrachloromethane 12
Thioacetamid / Thioacetamide 6
Vulkanizaéni dymy / Vulcanization fumes 165
Vulkanizaéni dymy rozpustné v cyklohexanu / Vulcanization fumes soluble in cyclohexane 38

Pozn.: véta R 45 (Mize vyvolat rakovinu.) nebo H350 (MGze vyvolat rakovinu.)

véta R 49 (Maze vyvolat rakovinu pfi vdechovani.) nebo H350i (Mize vyvolat rakovinu pfi vdechovani)
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Tab. 8.3.1 Hl4Sené nemoci z povolani a ohroZeni nemoci z povolini v letech 2009-2019
Tab. 8.3.1 Reported cases of occupational diseases and threat of occupational disease in 2009-2019

Occupational diseases

2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
Pocet pacientt 1107 |1050 1054 | 911 | 876 1065 | 911 |1051 | 1117 | 1034 | 951
Number of patients
Profesionaini onemocnéni celkem 1313 [1202 | 1266 | 1099 | 1042 | 1250 | 1092 | 1297 |1370 | 1282 | 1145
Professional diseases total
Z toho: / From that:
Nemoci z povolani 1245 | 1236 | 1210 | 1042 | 983 [1214 | 1035 | 1242 | 1278 | 1222 | 1067

Ohrozeni nemoci z povolani

Threat of occupational disease 68 56 56

57 59 36 57 55 92 60 78

Profesionalni onemocnéni — muzi

Incidence rate per 100,000
medically insured employees

. ] 739 734 746 687 545 598 542 678 566 531 475
Professional diseases — men
Profesionaini onemocnéni — zeny 574 | 558 | 520 | 412 | 331 | 467 | 369 | 619 | 551 | 503 | 476
Professional diseases — women
Incidence na 100 000 nemocensky
pojiSténych zamestnancy 30,9 | 30,0 | 303 | 246 | 236 | 283 | 244 | 284 | 203 | 27,1 | 242

expozice prachu tvrdych diev (1199 osob). Celkovy
prehled o expozicich jednotlivym karcinogentim uvadi
tab. 8.2.3.

8.3. Monitorovani zdravotnich u¢inku
rizikovych faktort prace — Narodni
zdravotni registr nemoci z povolani

Vyskyt profesionalnich onemocnéni zahrnujicich
nemoci z povolani a ohrozeni nemoci z povolani
je jednim z ukazatelli zdravotniho stavu populace
a pracovnich podminek. Nemoc z povolani je defi-
novéna v nafizeni vlady ¢. 290/1995 Sb., kterym se
stanovi seznam nemoci z povolani, ve znéni pozd¢j-
Sich predpisti. Zatim posledni novelizace byla prove-
dena natizenim vlady ¢. 168/2014 Sb. Podle tohoto
nafizeni se za nemoci z povolani povazuji nemoci
vznikajici nepfiznivym ptsobenim chemickych, fy-
zikalnich, biologickych nebo jinych Skodlivych vli-
v, pokud vznikly za podminek uvedenych v sezna-
mu nemoci z povolani. Nemoci z povolani se rozumi
téz akutni otrava vznikajici neptiznivym plisobenim
chemickych latek. Ohrozenim nemoci z povolani se
podle § 347 zakona ¢. 262/2006 Sb., zakoniku prace,
rozumi takové zmény zdravotniho stavu, jez vznikly
pfi vykonu prace neptiznivym plisobenim podminek,
za nichz vznikaji nemoci z povoléni, av§ak nedosa-
huji takového stupné poskozeni zdravotniho stavu,
ktery lze posoudit jako nemoc z povolani, a dal$i vy-
kon prace za stejnych podminek by vedl ke vzniku
nemoci z povolani.

Regarding exposure to individual carcinogenic
agents, the most common reasons for registration are
exposure to cytostatics (2,549 people), exposure to
Sfoundry dust (1,293 people) and occupational expo-
sure to hardwood dust (1,199 people). A general over-
view of exposures to individual carcinogens is given
in Tab. 8.2.3.

8.3 Monitoring of health effects —
National Register of Occupational
Diseases

The incidence of professional diseases, including oc-
cupational diseases and the threat of occupational
diseases, is one of the indicators of the population
health status and working conditions. Occupational
diseases are defined in the Government Decree No.
290/1995 Coll., which lays down the list of occupatio-
nal diseases, as amended. So far, the last amendment
was made by the Government Decree No. 168/2014
Coll. For the purposes of this Regulation, occupati-
onal diseases are considered to be diseases arising
from adverse effects of chemical, physical, biological
or other harmful effects if they have occurred under
the conditions set out in the list of occupational dise-
ases. Occupational diseases are also understood as
acute poisoning caused by the adverse effects of che-
micals. According to Section 347 of Act No. 262/2006
Coll., The Labor Code, the threat of occupational di-
seases means such changes in the state of health that
occurred during the performance of work due to the
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Tab.8.3.2 Nemociz povolani a ohroZeni nemociz povolani podle kapitol seznamu nemoci z povolani, 2015-2019

Tab. 8.3.2 Occupational diseases and threat of occupational disease by the Chapter of the List of occupational

diseases, 2015-2019

Diseases caused by physical factors

- : i 2015 2016 2017 2018 2019
Cislo a nazev kapitoly Celk Celk Celk Celk Celk
; elkem elkem elkem elkem elkem
Chapter number and title 9 9 9 9 9
o Total 0 Total 0 Total 0 Total e Total e
Nemoci zpusobené chemickymi latkami /

: Diseases caused by chemicals 7 0.6 6 0.5 7 0.5 9 0.7 6 06
II. | Nemoci zpusobené fyzikalnimi faktory / 601 |550| 665 |535| 767 |60,0| 754 |588| 527 |494

Nemoci dychacich cest, plic, pohrudnice,

lungs, pleura and peritoneum

Ill. | pobfiSnice / Diseases of the respiratory tract, 216 19,8

184 | 14,8 156 121 200 15,6 172 | 16,1

IV. | Nemoci kozni / Diseases of the skin 149 13,6

181 14,6 177 13,8 166 12,9 168 | 15,7

and parasitic diseases

V. Nemoci pfenosné a parazitarni / Infectious 17 10,7

205 | 16,5 171 (134 153 11,9 193 | 18,1

vI. | Nemoci zpusobené ostatnimi faktory a ciniteli / 2
" | Diseases caused by other factors and agents

0,2

Pfi monitorovani osob, jejichz onemocnéni bylo uzna-
no jako nemoc z povolani, se postupuje podle vyhlas-
ky ¢. 116/2012 Sb., o pfedavani udaji do Narodniho
zdravotnického informaéniho systému, ktery je defi-
novan v Hlavé III zakona ¢. 372/2011 Sb., o zdravot-
nich sluzbach, ve znéni pozdéjsich predpist a jehoz
soucasti je Narodni registr nemoci z povolani.

V roce 2019 bylo v Ceské republice u 951 pracovniki
(476 zen a 475 muzi) hlaseno celkem 1 145 profesi-
onalnich onemocnéni, z toho bylo 1067 nemoci z po-
volani a 78 ohrozeni nemoci z povolani. Incidence
profesionalnich onemocnéni Cinila 24,2 ptipadli na
100 tisic zaméstnanct v civilnim sektoru pojisténych
nemocensky podle zékona ¢. 187/2006 Sb., ve znéni
pozdéjsich predpist. Ve srovnani s rokem 2018 klesl
celkovy pocet hlasenych profesionalnich onemocnéni
0 137,1j. 0 10,7 % ptipadl. Incidence profesionalnich
onemocnéni klesla o 3 pripady na 100 tisic pojisténc.
Vyvoj profesiondlnich onemocnéni od roku 2000 uka-
zuje obr. 8.2, detailnéjsi pocty hlaSenych onemocnéni
od roku 2009 zobrazuje tab. 8.3.1.

8.3.1 Nemoci z povolani

Nejvice nemoci z povolani bylo vyvoldno plisobenim
fyzikalnich faktort. Vyvoj po¢tu nemoci z povolani
od roku 2015 (v¢etné ohroZeni nemoci z povolani)
podle kapitol ukazuje tab. 8.3.2.

Pokud jde o lokalizaci, nejvice nemoci z povola-
ni bylo diagnostikovano v Moravskoslezském kraji
(celkem 357, tj. 33,5 % vSech hlaSenych piipadd).

adverse effects of conditions under which occupati-
onal diseases arise, but do not reach such a degree
of damage to health, which can be considered an oc-
cupational disease, and further work under the same
conditions would lead to an occupational disease.

When monitoring persons whose illness has been re-
cognized as an occupational disease, the procedure is
in accordance with Decree No. 116/2012 Coll., on the
transfer of data to the National Health Information Sys-
tem, which is defined in Title Il of Act No. 372/2011
Coll., on health services, as amended, and which inclu-
des the National Register of Occupational Diseases.

In 2019, a total of 1,145 professional diseases were
reported in 951 workers (476 women and 475 men) in
the Czech Republic, of which 1,067 were occupational
diseases and 78 threats of occupational diseases. The
incidence of professional diseases was 24.2 cases per
100,000 employees in the civil sector with sickness
insurance under the Act No. 187/2006 Coll., as amen-
ded. Compared to 2018, the total number of reported
professional diseases decreased by 137, ie by 10.7%
of cases. The incidence of professional diseases de-
creased by 3 cases per 100,000 sickness insured per-
sons. The development of professional diseases since
2000 is shown in Fig. 8.2, the detailed number of re-
ported diseases since 2009 is presented in Tab. 8.3.1.

8.3.1 Occupational diseases

Most occupational diseases were caused by phy-
sical factors. The development of the number of
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Nejpocetnéjsi kategorii hlaSenych nemoci z povolani
v Moravskoslezském kraji pfedstavovala onemocné-
ni zpisobena fyzikalnimi faktory — celkem 230, tj.
43,6 % vsech pripadt hlasenych v ramci kapitoly 11
seznamu nemoci z povolani. Slo zejména o nemoci
z pretézovani koncetin (119 ptipadl) a o nemoci z vib-
raci (104 ptipadt), dale o silikozu nebo pneumoko-
niézu uhlokopii zptisobenou ¢ernouhelnym prachem
s obsahem volného krystalického oxidu kiemicitého,
vcetné nadorového onemocnéni plic (65 pripadi).

Z hlediska odvétvi ekonomické Cinnosti nejéastéji
onemocnéli pracovnici ve ,,vyrobé motorovych vo-
zidel, ptiveést a naveési™ (CZ NACE C29), kde bylo
hlaseno 130 ptipadi. V sestupném potradi nasledo-
vala odvétvi ,,zdravotni péce” (CZ NACE Q86) se
120 ptipady a odvétvi ,tézba a Gprava ¢erného a hné-
dého uhli* (CZ NACE BO05) se 100 ptipady. V dalSich
odvétvich ekonomickych ¢innosti byl pocet hlasenych
nemoci z povolani v rozmezi 1-95 ptipadi. V odvét-
vi ekonomické ¢innosti ,,zdravotni péce* prevazovala
pfenosnd a parazitdrni onemocnéni (celkem 104 pii-
padt, z toho scabies 44x a davivy kaSel 32x). Jina
profesionalni onemocnéni zde byla zjistovana méné
Casto.

Podle kategorizace predmétné prace zaméstnavatelem
vzniklo nejvice nemoci z povolani u pracovnikd pfi
praci nerizikové, zafazené do kategorie 1 a 2 — cel-
kem 477, tj. 44,7 % onemocnéni. Pfi pracich, které
byly kategorizovany zaméstnavatelem jako neriziko-
vé, vznikaly zejména nemoci pfenosné a parazitarni
(136 ptipadtl), nemoci kozni (114 ptipadt), alergické
nemoci plic a hornich cest dychacich (celkem 38 pii-
padii), u nichz dopfedu nelze moznost onemocnéni
predvidat, protoze se zde uplatiuje také individualni
vnimavost jednotlivych osob. Pfi praci zarazené za-
meéstnavatelem do rizikové kategorie 2R az 4 vzniklo
celkem 480, tj. 45 % ptipadt. U 110, tj. 10,3 % ptipa-
da nebyla kategorizace prace zaméstnavatelem dosud
provedena nebo se prace nekategorizuje.

8.3.2 Ohrozeni nemoci z povolani

V roce 2019 bylo u 68 pracovniki (34 Zen a 34 muzl)
hlaseno celkem 78 piipadli ohroZeni nemoci z po-
volani. Nejvice ptipadli ohrozeni nemoci z povolani
bylo hlgeno z kraje Moravskoslezského a Usteckého
(20 a 13, tj. 25,6 % a 16,7 % pripadt). Postizeni byli
predevsim pracovnici ,,vyroby motorovych vozidel,

occupational diseases since 2015 (including the threat
of occupational diseases) according to the chapters is
shown in Tab. 8.3.2.

In terms of localization, most occupational diseases were
reported in the Moravian-Silesian Region (a total of 357,

ie 33.5% of all reported cases). The most numerous di-

seases there were caused by physical factors — a total
of 230, ie 43.6% of all cases reported under Chapter I1.

of the List of occupational diseases. These were mainly
limb overload diseases (119 cases) and vibration disea-
ses (104 cases), as well as silicosis or pneumoconiosis of
coal mines caused by coal dust containing free crystalli-
ne silica, including lung cancer (65 cases).

From the point of view of the economic activity branch,
workers in the “manufacture of motor vehicles, trai-
lers and semi-trailers” (CZ NACE C29) were most of-
ten ill; 130 cases were reported. In descending order
followed the “health care* sector (CZ NACE Q86)
with 120 cases and the ,,mining and processing of
hard coal and lignite* sector (CZ NACE B05) with
100 cases. In other sectors of economic activity, the
number of reported occupational diseases ranged
from 1-95 cases. Infectious and parasitic diseases
predominated in the economic activity sector ,, health
care’ (a total of 104 cases, of which scabies 44 cases
and whooping cough 32 cases). Other occupational
diseases were detected less frequently here.

According to the work categorization by the employer,
most occupational diseases arose among workers at
non-hazardous work, classified in categories 1 and 2
—a total of 477, ie 45% of diseases. The work, which
was categorized by the employer as non-hazardous,
mainly involved infectious and parasitic diseases
(136 cases), skin diseases (114 cases), allergic lung
and upper respiratory tract diseases (38 cases in to-
tal). These disease cannot be predicted in advance be-
cause the individual receptivity of individual persons
also applies here. A total of 480 cases, ie 45% of ca-
ses, occurred during work classified by the employer
in risk categories 2 to 4. In 110, ie 10% of cases, the
categorization of work has not yet been performed by
the employer or the work is not categorized.

8.3.2 Threat of occupational disease

In 2019, a total of 78 cases of threat of occupational
disease were reported in 68 workers (34 women and
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pfivéstt a naveést (CZ NACE C29 celkem 12, tj.
15,4 % piipadd).

Nejvice ptipadt ohrozeni nemoci z povolani vzniklo
u pracovnikil pfi praci zafazené zaméstnavatelem do
rizikové kategorie 2R az 4 (celkem 52, tj. 66,7 % pfi-
padir). V nerizikovych kategoriich 1 a 2 vzniklo cel-
kem 26, tj. 33,3 % ptipadu. I zde problémem zlstavaji
pfipady ohrozeni nemoci z povolani, které vznikly
v dusledku ptisobeni hluku, vibraci nebo pretézovani
koncetin u praci pivodné zaméstnavatelem zafaze-
nych do nerizikovych kategorii 1 a 2. Protoze v ramci
Setfeni nemoci z povolani KHS ovéfila, Ze podminky
vzniku ohrozeni nemoci z povolani byly splnény, zna-
mena to, Ze u téchto 25 ptipadi byla ptivodni katego-
rizace praci provedena zaméstnavatelem chybné.

Dalsi informace tykajici se rozboru nemoci z povolani
jsou k dispozici na pozadani v registru nemoci z povo-
lani (registrnzp@szu.cz).

34 men). Most cases of threat of occupational disease
were reported from the Moravian-Silesian and Usti
nad Labem regions (20 and 13, ie 25.6% and 16.7%
of cases, respectively). Mainly affected were workers
in “manufacture of motor vehicles, trailers and semi-
-trailers” sector (CZ NACE C29, totally 12, ie 15.4%
of cases).

Most cases of threat of occupational disease occurred
in workers at work classified by the employer in the
risk category 2R to 4 (a total of 52, ie 66.7% of ca-
ses). In non-hazardous categories 1 and 2, a total of
26 cases occurred, ie 33.3% of cases. Cases of threat
of occupational disease caused by noise, vibration or
overloading of limbs in work originally classified by
the employer in non-hazardous categories still rema-
in a problem. Since the Regional public health office
verified that the conditions for threat of occupational
disease occurrence have been met, it means that in
these 25 cases the original categorization of work by
the employer was performed incorrectly.

Further information on the analysis of occupatio-
nal diseases is available on request in the register of
occupational diseases (registrnzp@szu.cz).
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Obr. 8.1 Zaméstnanci zarazeni v kategoriich rizikové prace v krajich, stav k 4. 6. 2020
Fig. 8.1 Employees registered in the risk work categories in regions, on June 6, 2020

Kraj / Region:

Moravskoslezsky

Stredocesky
Usteck)’/ kraj [[] Zeny — kategorie / 2R Women — category 2R
‘JihomoraVSky B Zeny- kategorie / 3 Women — category 3
Olomoucky .
Praha M Zeny - kategorie / 4 Women — category 4
Zlin Sk)’l 71 Muzi - kategorie / 2R Men — category 2R
Plzensky B Muzi — kategorie / 3 Men — category 3
JihoCesky B Muzi — kategorie / 4 Men — category 4
Kralovéhradecky ‘
Vysocina
L Celkem v kategoriich rizikové prace 165 619 Zen a 376 935 muzd.
Pardubicky A total of 165,619 women and 376,935 men in the risk work categories.
Liberecky
Karlovarsky

0 20 40 60 80 100 120
Pocet [v tisicich]
Number [in thousands]

Zdroj: Informaéni systém kategorizace praci
Source: Information system of work categorization

Obr. 8.2 Vyvoj po¢tu nové hlasenych profesionalnich onemocnéni v CR, 20002019
Fig. 8.2 Trend in professional diseases incidence in the Czech Republic, 2000-2019
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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 2019 piinesly
dalsi udaje, ze kterych je mozné odhadovat urovei
expozice Skodlivindm a zdravotnich rizik ze sledo-
vanych slozek zivotniho prostiedi.

Vzhledem k meteorologicky ptiznivym podminkam
byl v roce 2019 pozorovan pokles znecisténi ovzdusi,
nejvyraznéji aerosolovymi c¢asticemi. Ro¢ni imisni
limit PM, ; nebyl pfekroCen na Zadné z 99 méficich
stanic zahrnutych do hodnoceni, mezni hodnota
doporuCovana Svétovou zdravotnickou organizaci
byla prekrocena na 40 % stanic (v roce 2018 v 90 %).
K vice nez 35 ptekroc¢eni denniho imisniho limitu
doslo v roce 2019 na 7 % stanic (v roce 2018 na 35 %).
Nicméné zustava faktem, ze v Moravskoslezském
kraji je nadale zjistovana vyssi troven znecisténi
ovzdusi ve vSech typech méstskych lokalit nez v os-
tatnich oblastech CR. Skodliviny, jejichz vyskyt
v ovzdusi je vdzan hlavné€ na dopravu nebo priimysl
(oxidy dusiku, polycyklické aromatické uhlovodiky,
benzen apod.), tak vyrazny pokles hodnot jako aeroso-
lové Castice neukazaly. Z vyse zminéného vyplyva, ze
v roce 2019 pocet pred¢asnych umrti odhadovany na
zakladé expozice aerosolovym casticim ve srovnani
s predchozimi roky poklesl, avSak odhad teoretického
zvySeni poctu nddorovych onemocnéni ziistal na stej-
né urovni.

Kvalita pitné vody z vefejnych vodovodi v Ceské re-
publice je dlouhodobé¢ dobra. Nékteré predevsim malé
vodovody mohou nicméné byt problematické z hledis-
ka vyssiho obsahu kontaminanti, zejména pesticida,
arzenu, uranu, dusi¢nant a dalsich. Pravdépodobnost
akutniho ¢i chronického poSkozeni zdravi pitim pit-
né vody zlstava nizka. V dasledku rozsifeni spektra
monitorovanych pesticidnich latek a jejich metabolitl
v pitné vode spolu se zlepSenim laboratornich metod
se zménil nahled na vyskyt pesticidnich latek v pitné
vode. Pesticidni latky se staly nejcastéjSim divodem
pro udéleni vyjimky vodovodu pro nadlimitni obsah
Skodlivin v pitné vod¢; dosud byly hlavni pti¢inou vy-
jimek dusi¢nany. Nejcastéji byly piekracovany limit-
ni hodnoty pro acetochlor ESA, alachlor ESA a ace-
tochlor OA. Z hlediska ekonomického i zdravotniho
neni feSenim budovat na vétsin€ Gpraven vod drahé
technologie na odstranéni pesticidnich latek. Jednak
se tim nefesi kontaminace Zivotniho prostiedi, a také
stavajici metody neodstraiiuji vSechny pesticidni latky

9. CONCLUSIONS

The results of the Monitoring System for 2019 provide
the new set of data from which it is possible to estimate
the level of exposure to environmental pollutants and
associated health risks in the Czech Republic.

Due to meteorologically favourable conditions, a de-
crease in air pollution was observed in 2019, most no-
tably by aerosol particles. The annual PM , limit value
was not exceeded at any of the 99 measuring stations
included in the evaluation; the limit value recommen-
ded by the World Health Organization was exceeded at
40% of stations (90% in 2018). More than 35 excee-
dances of the daily limit value occurred at 7% of stati-
ons in 2019 (in 2018 at 35%). However, in the Mora-
vian-Silesian Region a higher level of air pollution has
been still detected in all types of urban localities than
in other areas of the Czech Republic. Pollutants who-
se occurrence in the air is mainly related to traffic or
industry (nitrogen oxides, polycyclic aromatic hydro-
carbons, benzene, etc.) did not show such a significant
decrease in values as aerosol particles. It follows from
the above that in 2019 the number of premature deaths
estimated on the basis of exposure to aerosol particles
decreased compared to previous years, but the estimate
of the theoretical increase in the number of cancer ca-
ses remained at the same level.

The quality of drinking water from public water mains

has been good for a long time in the Czech Republic.

However, some, especially small, water mains can be
problematic in terms of higher content of contaminants,

especially pesticides, arsenic, uranium, nitrates and
others. The probability of acute or chronic damage to

health by drinking water consumption remains low. Due
to the enlargement of the spectrum of monitored pesti-

cides and their metabolites in drinking water, together
with the improvement of laboratory methods, the view
of the pesticide occurrence in drinking water was chan-

ged. Pesticides have become the most common reason
for granting an exemption for above-limit pollutant le-
vels in drinking water; nitrates were the main cause of
the exemptions so far. The limit values for acetochlor
ESA, alachlor ESA and acetochlor OA were most of-
ten exceeded. From an economic and health point of
view, it is not a solution to build expensive technologies
for the removal of pesticides on most water treatment
plants. This does not address environmental contami-
nation, nor does existing methods remove all pesticides
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stejn¢ ucinn€ nebo maji nezddouci vedlejsi plisobeni.
Je nutno zacit G¢inn¢ regulovat pouzivani alespoii

vvvvvv

agrotechnické postupy v zemédélské praxi.

V roce 2019 byl zkouman vyskyt plisni produkujicich
toxiny, zejména aflatoxiny a ochratoxin A, ve vybra-
nych potravinach prodavanych v CR. Vysoka a ¢asta
kontaminace plisnémi byla zji§téna v rozinkach, vlas-
skych ofesich, kminu, hroznech, ovocném ¢aji, sladké
paprice, ¢erném ¢aji a hladké mouce. Naopak nizk4 az
nulova kontaminace plisnémi byla nalezena naptiklad
v Cerném pepfi, araSidech, ovesnych vlockach, tésto-
vinach nebo pecivu.

V roce 2019 byl zpracovan odhad primémé chro-
nické expozicni davky Skodlivindm z celého
spotiebniho kose potravin ,,primérného obéana CR*
v obdobi 2018-2019. Pfetrvava plosna, avSak nizka
kontaminace perzistentnimi organickymi polutanty,
jako jsou metabolity pesticidu DDT, PCB nebo linda-
nu. Podle soucasnych znalosti neptfedstavuji vyznam-
né zdravotni riziko, ovSem pokud jsou hodnoceny
jako individualni chemické latky a nikoli jejich smési.
Pfivod sledovanych anorganickych kontaminantd po-
travin byl nejvyssi z hlediska ¢erpani expozi¢niho li-
mitu u niklu, kadmia a manganu. Pokud jde o velikost
expozice olovu a jejich dusledkd, nelze vyloucit moz-
né negativni U¢inky na neurobehavioralni vyvoj déti.
Odhad expozice déti dusi¢nantim na zékladé doporu-
¢eného piivodu jednotlivych druhd potravin dosahl
asi 3/4 expozi¢ni limitni hodnoty. Skute¢na expozice
déti bude ale nizsi, protoze podle studie spotieby po-
travin konzumace ovoce a zeleniny u déti pravdépo-
dobné nedosahuje vyzivovych doporuceni.

V roce 2019 byla zkoumana zatéz déti bisfenoly,
u kterych odborné studie zjistily fadu zavaznych
zdravotnich uc¢inkd (napf. neurobehavioralni po-
Skozeni, vliv na reprodukéni a endokrinni systém,
vliv na vznik metabolického syndromu s vyvojem
obezity, diabetu, hypertenze, kardiovaskularnich
a onkologickych onemocnéni). Expozice bézné po-
pulace nizkym koncentracim téchto latek je velmi
rozsitena a vétSinou k ni dochdzi konzumaci jidla
nebo napoji ulozenych v plastovych nadobach z po-
lykarbonatu obsahujicich bisfenol. Téméf ve vSech
vzorcich détské moce byl nalezen bisfenol A, ve vice
nez poloving vzorkl bisfenol S a v necelé poloving
vzorkl bisfenol F. V porovnani s mezni koncentraci

equally effectively or have undesirable side effects. It is
necessary to start effective usage regulation of at least
the most problematic pesticides and to change agro-
technical techniques in agricultural practice.

In 2019, the occurrence of fungi producing toxins,
especially aflatoxins and ochratoxin A, in selected fo-
ods was investigated. High and frequent fungi conta-
mination has been found in raisins, walnuts, cumin,
grapes, fruit tea, sweet peppers, black tea and plain
flour. On the contrary, low to zero fungi contamination
has been found eg in black pepper, peanuts, oat flakes,
pasta or pastries.

In 2019, an estimate of the chronic exposure dose to
pollutants was done from the entire consumer food
basket for the “average Czech citizen” for the period
2018-2019. Widespread but low contamination with
persistent organic pollutants such as DDT metabolites,
PCB or lindane persists. According to current knowled-
ge, they do not pose a significant health risk, but only
while evaluating individual chemicals and not their
mixtures. The estimated intake of inorganic food conta-
minants was the highest in comparison with the exposu-
re limit for nickel, cadmium and manganese. Regarding
the magnitude of lead exposure and its consequences,
possible adverse effects on children’s neurobehavio-
ral development cannot be ruled out. The estimate of
childrens exposure to nitrates based on the recommen-
ded intake of individual types of food reached about
3/4 of the exposure limit value. However, according to
performed food consumption study, the real exposure of
children is probably lower as the consumption of fruit
and vegetables in children is unlikely to meet nutritio-
nal recommendations.

In 2019, the burden of children by bisphenols was also
examined. Many scientific studies found a number of
serious health effects of bisphenols (eg neurobehavio-
ral damage, effects on the reproductive and endocrine
systems, effects on metabolic syndrome with the deve-
lopment of obesity, diabetes, hypertension and cardio-
vascular diseases, cancers). Exposure of the general po-
pulation to low bisphenol concentrations is widespread
and usually occurs through the consumption of food or
beverages stored in plastic polycarbonate containers
containing bisphenol. Bisphenol A was found in almost
all samples of children’s urine, bisphenol S in more
than half and bisphenol F in less than half of the sam-
ples. Compared to the concentration limit for bisphenol
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Zavéry
Conclusions

bisfenolu A stanovenou uznavanou Némeckou komisi
pro biomonitoring jde zfejmé o relativné nizké zdra-
votni riziko. Nicméng¢ je tfeba mit na paméti spolecné
pusobeni bisfenolli (neurotoxické, reprotoxické, hor-
monalné disruptivni) s dal§imi podobné ptsobicimi
toxickymi latkami bézn¢ nalézanymi v biologickém
materialu obyvatel Ceska (i jinde v Evropé), jako jsou
ftalaty, perfluorované slou¢eniny apod.

Statni zdravotni tstav koordinoval v roce 2019 jiz
druhé celonarodni lékatské vysSetfeni zaméfené na
vyskyt rizikovych faktorti nemoci ob&hové soustavy
v Ceské dospélé populaci. Podle predbéznych vysled-
ki méfeni maji zejména Cesti muzi Casty vyskyt hy-
pertenze nebo prehypertenze!: jiz ve véku 25-34 let
to bylo 43 % muzl. U Zen dochazi k nartstu hodnot
krevniho tlaku zejména v obdobi po menopauze. Vel-
mi zavazné je zjisténi, ze u vEétSiny osob s jiz diagnos-
tikovanym vysokym krevnim tlakem a lIécenych anti-
hypertenzivy nebyla 1é¢ba Gc¢innd; cilovych hodnot
kompenzovaného krevniho tlaku nedoséhlo 80 % 1¢-
¢enych zen a 96 % lécenych muzi.

Nadvahou a obezitou?, pfedstavujici vyznamné zdra-
votni riziko zejména rozvoje aterosklerdzy a s ni spo-
jenych onemocnéni, trpi zhruba tii ¢tvrté dospélych
muzu a polovina Zen. Situace se s vékem samoziejmé
zhorsSuje. Preventivni programy ke zdravému Zivotni-
mu stylu, nejriiznéj$i intervence ani vyzvy Kk tzv. an-
tiobezitogennimu prostfedi evidentné stale nemohou
soupefit s marketingem potravinaiskych firem a zave-
denym sedavym zplisobem traveni pracovniho i vol-
né¢ho casu.

Na zaklad¢ ukazatell métenych v krvi a Gdaji o jiz
1é¢eném diabetu se zjistilo, ze diabetes ¢i prediabetes?
ma ve véku mezi 45 a 54 lety vice nez tfetina popula-
ce, ve veéku mezi 55 a 65 lety jiz polovina populace.
Z hlediska vyvoje zdravotniho stavu populace je ne-
ptiznivy vyskyt prediabetu a diabetu v mladSich v&ko-
vych skupinach.

A set by the German Biomonitoring Commission, this
appears to be a relatively low health risk. However, it is
necessary to keep in mind the synergic effect of bisphe-
nols (neurotoxic, reprotoxic, hormonally disruptive)
with other similarly acting toxic substances commonly
found in the Czech population (and elsewhere in Euro-
pe), such as phthalates, perfluorinated compounds etc.

In 2019, the National Institute of Public Health coordi-
nated the second nationwide medical examination stu-
dy focused on the population prevalence of risk factors
of the circulatory system diseases in the Czech adult
population. According to preliminary measurement re-
sults, men in particular have a frequent incidence of
hypertension or prehypertension': already at the age of
25-34 years, it was 43% of men. In women, there is
an increase in blood pressure especially in the postme-
nopausal period. Highly important finding is that the
treatment was not effective in most people who were
already diagnosed with high blood pressure and trea-
ted with antihypertensives, 80% of treated women and
96% of treated men did not reach the target values for
compensated blood pressure.

About three-quarters of adult men and half of women
suffer from overweight and obesity’, which pose a sig-
nificant health risk, especially in the development of
atherosclerosis and related diseases. Naturally, the
situation worsens with age. Preventive programs for
a healthy lifestyle, various interventions and calls for
the so-called antiobesitogenic environment obviously
still cannot compete with the marketing of food com-
panies and the established sedentary way of spending
work and leisure time.

Based on monitored blood indicator and the decla-
red diabetes already being treated, it has been found
that more than a third of the persons between 45 and
54 years of age suffer from diabetes or prediabetes’;
between 55 and 65 years of age it was even half of the
persons. In terms of the future population health status,
unfavourable is the prevalence of prediabetes and dia-
betes in younger age groups.

1. Hodnoty krevniho tlaku v pasmu pod hranici hypertenze, ale jiz
signalizujici zvySené zdravotni riziko.

2. Na zakladé Body Mass Indexu.

3. Pasmo hodnot glykovaného hemoglobinu v krvi, které pfedcha-
zi diabetu a zvySuje riziko jeho rozvoje, jakoz i riziko vzniku
kardiovaskularnich a nadorovych onemocnéni.

1. Blood pressure values below the limit of hypertension, but
already signalizing an increased health risk.

2. Based on Body Mass Index.

3. A range of glycated haemoglobin values in blood that prece-
de diabetes and increase the risk of it’s development as well
as the risk of cardiovascular diseases.
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