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Uvod
Introduction

1. UVOD

Systém monitorovani je ucelenym systémem pravi-
delného sbéru expozi¢nich a zdravotnich dat, a je-
jich hodnoceni z hlediska zdravotnich rizik. Umoz-
fiuje odborné posoudit miru a dopady expozice Ceské
profesionalné neexponované populace zdravi Skod-
livym latkam z riznych zdroju a jejich dlouhodoby
vyvoj. Monitoring generuje objektivni podklady pro
fizeni zdravotnich rizik a pro tvorbu zdravotnich po-
litik a strategii. Statni zdravotni ustav poskytuje data
organiim ochrany vefejného zdravi a statni sprave,
vCetn€ dotCenych ministerstev; informace jsou do-
stupné také pro vefejnost na webovych strankach
SZU. Vystupy monitoringu jsou zasilany do celoev-
ropskych informacnich siti a databazi, a jeho ¢innos-
ti se staly soucasti plnéni mezinarodnich umluv nebo
pozadavktl Evropské unie.

Vyrocni zprava monitoringu za rok 2021 pfinasi in-
formace o kvalité ovzdusi v riznych typech mést-
ského i venkovského prostiedi, zejména pokud jde
o zneCisténi aerosolovymi Casticemi a zastupcem
polycyklickych aromatickych uhlovodikd benzo(a)
pyrenem. Ukazuje také dlouhodobé trendy znecis-
téni ovzdusi témito Skodlivinami jak v méstskych
reziden¢nich oblastech, tak v méstskych oblastech
zatizenych primyslem nebo dopravou. Tato zprava
prinasi také standardni sadu informaci o kvalité pitné
vody z vefejnych vodovodit CR a hodnoceni kvality
rekrea¢nich vod v koupaci sezoné 2021. Hodnoceni
dietarni expozice prezentuje vysledky dalsi dvouleté
periody monitoringu toxickych latek v celém spo-
ttebnim kosi potravin a ukazuje dlouhodobé trendy.
Kromé toho uvadi piehled vyskytu toxinogennich
plisni ve vybranych druzich potravin. V lidském bio-
monitoringu pfind§ime nova zjisténi o obsahu vsu-
dyptitomnych organickych latek v matetském mlé-
ku ¢eskych Zen, naptiklad chlorovanych pesticidd,
bromovanych zpomalovaci hofeni nebo perfluoroal-
kylovanych sloucenin. Prezentujeme také ukazatele
zdravotniho stavu obyvatelstva, konkrétné odborny
odhad cévniho veéku Ceské dospélé populace, ktery
predikuje riziko vzniku kardiovaskularnich onemoc-
néni, a to na zaklad¢ vysledki 2. etapy celonarodniho
Seteni zdravotniho stavu dospélé populace (EHES).
Zprava za rok 2021 obsahuje také tradiéné zpraco-
vavané udaje o poctu exponovanych zaméstnanci
zdravi Skodlivym latkdm a faktorim v pracovnim
prostiedi a o incidenci nemoci z povolani.

1. INTRODUCTION

The Environmental Health Monitoring System is
a comprehensive system of regular collection of
exposure and health data and their evaluation in terms
of health risks for the Czech population. It enables
an expert assessment of the level and impact of the
exposure of non-professionally exposed population
groups to substances harmful to health from various
sources and their long-term development. The system
generates objective data for health risk management
and the elaboration of health policies and strategies.
The National Institute of Public Health provides
data to public health protection authorities and
state administration, including relevant ministries;
information is also available to the public on the
NIPH websites. Monitoring outputs have been sent
to European information networks and databases,
and its activities have become part of the fulfilment
of international conventions and requirements of the
European Union.

The annual monitoring report for the year 2021
provides information on air quality in various
types of urban and rural environments, especially
regarding pollution by aerosol particles and the
polycyclic aromatic hydrocarbon representative
benzo[a]pyrene. It also shows long-term trends in air
pollution by these pollutants both in urban residential
areas and in urban areas burdened by industry or
traffic. This report also provides a standard set of
information on the quality of drinking water from
public water supply systems in the Czech Republic
and the evaluation of the quality of recreational
waters in the bathing season 2021. The assessment
of dietary exposure presents the two-year period
results of monitoring the toxic substances in the
entire food consumption basket and shows long-
term trends. In addition, it provides an overview of
the occurrence of toxigenic fungi in selected types
of food. In human biomonitoring, we present new
findings about the content of ubiquitous organic
substances in the breast milk of Czech women, for
example chlorinated pesticides, brominated flame
retardants or perfluoroalkylated substances. We
also present indicators of the health status of the
population, specifically an estimate of the vascular
age of the Czech adult population, which predicts the
risk of developing cardiovascular diseases, based
on the results of the 2nd round of the nationwide

SZU Praha, Ustfedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System
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Systém monitorovani je realizovan na zaklad€ Usne-
seni vlady CR 369/1991, jednotlivé subsystémy jsou
v rutinnim provozu od roku 1994. Monitoring je
jako ukol sektoru zdravotnictvi zakotven v Zakoné
258/2000 Sb., v sou¢asném znéni, a podili se na plné-
ni ukoli Strategického ramce Zdravi 2030.

Systém monitorovani byl v roce 2021 realizovan

v Sesti subsystémech:

+ zdravotni disledky a rizika zne€iSténi ovzdusi
(subsystém I),

» zdravotni disledky a rizika zne¢i§téni pitné a re-
kreaéni vody (subsystém II),

+ zdravotni dusledky zatéze lidského organismu ci-
zorodymi latkami z potravinovych fetézct, dietar-
ni expozice (subsystém V),

* lidsky biomeonitoring (subsystém V),

* sledovani zdravotniho stavu obyvatelstva (sub-
systém VI),

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

Subsystém 111, zabyvajici se vlivy hluku na zdravi,
v roce 2021 neprobihal, vice na str. 43.

Zabezpeceni a fizeni jakosti (QA/QC) prace analytic-
kych laboratofi, které analyzuji vzorky sbirané v ram-
ci Systému monitorovani, je soucasti programi prace
samotnych laboratofi za podpory organizaci, kterym
pfislusi. Jedna se o laboratofe zdravotnich ustavi,
jinych instituci ¢i laboratofe soukromé. Hlavnimi
¢astmi systému zabezpecCeni jakosti analyz u labora-
tofi v Systému monitorovani ziistdvaji prvky procesu
akreditace ¢i autorizace. VétSina spolupracujicich la-
boratoii ma akreditované metody podle CSN EN I1SO/
ICE 17025.

Podrobné¢ vysledky monitorovani z jednotlivych
subsystémi jsou uvedeny v odbornych zpravach,
které jsou uvedeny na internetové adrese Stat-
niho zdravotniho ustavu www.szu.cz/publikace/
monitoring-zdravi-a-zivotniho-prostredi.

health survey of the adult population (EHES). The
report 2021 also contains traditionally processed
data on the number of employees exposed to health-
harmful substances and factors in the occupational
environment and on the incidence of occupational
diseases.

The monitoring system was implemented in 1994

based on Resolution of the Government of the Czech

Republic No 369/1991. Monitoring as a task of the

healthcare sector is involved in the Act 258/2000

Coll., in the current version, and participates in

the fulfilment of tasks of the Health 2030 strategic

framewortk.

In 2021, the monitoring system was operated in six

subsystems as follows:

» Health risks from air pollution (Subsystem 1),

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

* Dietary exposure (Subsystem IV),;

* Human biomonitoring (Subsystem V);

* Health status of the population (Subsystem VI);

* Occupational health
consequences (Subsystem VII).

hazards and  their

Subsystem Il dealing with the effects of noise on
health did not take place in 2021, see page 43.

Quality assurance and control (QA/QC) in the
analytical participating in  the
Monitoring system is part of the work programs of
the laboratories themselves with the support of the
organizations to which they belong — the regional
public health institutes, other organizations or
private laboratories. The main parts of the quality
assurance system at laboratories in the Monitoring
system remain the elements of the accreditation
or authorization process. Most of the cooperating
laboratories have accredited methods according to
CSN EN ISO/ICE 17025.

laboratories

More detailed information is presented in the
particular technical reports (in Czech) available at
the NIPH website www.szu.cz/publikace/monitoring-
zdravi-a-zivotniho-prostredi. Forthis Summaryreport,
see also 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 effects and risks of air pollution

2. ZDRAVOTNIi DUSLEDKY
A RIZIKA ZNECISTENI
OoVvzDUSI

Subsystém I zahrnuje sledovani vybranych ukazate-
14 kvality venkovniho a vnitiniho ovzdusi. Vysledky
meéteni koncentraci znecistujicich latek ve venkov-
nim ovzdusi jsou ziskavany v zakladni siti az 150 mé-
ficich stanic v sidlech, z nichZ vétsinu spravuje Cesky
hydrometeorologicky ustav (ISKO CHMU). Ze sité
provozované CHMU byla v roce 2021 do zpracova-
ni zahrnuta data stanic méficich zakladni Skodlivi-
ny a vybéroveé t€zké kovy, polycyklické aromatické
uhlovodiky a benzen. Celkem 19 méficich stanic pro-
vozuji zdravotni ustavy (CS-MON). Zprava systému
monitorovani v roce 2021 zahrnuje méfici stanice ve
105 sidlech a v 10 prazskych ¢astech. Kvalita ovzdusi
viny suspendované castice velikostnich frakci PM,
a PM_ , oxid dusic¢ity (NO,), kovy (arzen — As, kad-
mium — Cd, nikl — Ni, olovo — Pb), benzen a benzo[a]
pyren (BaP) jako zastupce polycyklickych aromatic-
kych uhlovodikt (PAU).

2.1 Znecisténi ovzdusi ve méstech

V méstech a v méstskych aglomeracich jsou hlavni-
mi zdroji zneciSténi ovzdusi doprava a procesy s ni
spojené (primarni spalovaci a nespalovaci emise — re-
suspenze, otery, koroze atd.) a emise z malych energe-
tickych zdroji. Doprava je majoritnim zdrojem oxida
dusiku, hrubych (frakci PM  ja PM, ;)i jemnych aero-
solovych castic (PM,  a dalSich fraket ultra-jemnych
¢astic), chromu a nikiu, olova (resuspenze), t¢kavych
organickych latek — VOC (zazehové motory), poly-
cyklickych aromatickych uhlovodikii — PAU (vzné-
tové motory), a ve svém souctu velmi vyznamnych
emisi sklenikovych plynti — oxidu uhelnatého a oxi-
du uhli¢itého (cca 10° az 10° g CO,/1 km/vozidlo).
Malg, lokalné vyznamné energetické zdroje spalujici
plyn a pevna fosilni paliva, pak mohou byt nezane-
dbatelnym zdrojem oxidli dusiku, oxidu uhelnatého,
PAU a aerosolovych c¢astic s vyznamnym podilem
¢astic ultra-jemné frakce. Malé primyslové podniky
jsou zdrojem aerosolu, pachové postizitelnych latek,
kovii a VOC. Samostatnou kapitolu predstavuje okoli
velkych priimyslovych a energetickych zdroji nebo
oblasti vyznamné zatizené dalkovym pfenosem, obo-
ji vyznamné ovliviiuje kvalitu ovzdus$i v ostravsko-
-karvinské a severoCeské aglomeraci. Je tfeba zminit

2. HEALTH EFFECTS
AND RISKS OF AIR
POLLUTION

Subsystem [ includes the monitoring of selected
outdoor and indoor air quality indicators. The
results of pollutant concentration measurements in
outdoor air are obtained from the basic network of
up to 150 measuring stations in sites which are in the
main managed by the Czech Hydrometeorological
Institute (ISKO CHMI). From the network operated
by the CHMI, data from stations measuring basic
pollutants and selected heavy metals, polycyclic
aromatic hydrocarbons and benzene were included for
processing in 2021. A total of 19 measuring stations
is operated by health institutes (CS-MON). The
monitoring system report for 2021 includes measuring
stations in 105 municipalities and 10 Prague districts.
Air quality is evaluated for the most health-significant
pollutants, such as suspended particles (PM,, PM, ),
nitrogen dioxide (NO,), metals (4s, Cd, Ni, Pb),
benzene and benzo[a]pyrene (BaP).

2.1 Air pollution in cities

In cities and urban agglomerations, the main sources
of air pollution are traffic and associated processes
(primary combustion and non-combustion emissions,
resuspension, abrasion, corrosion etc.) and emissions
from small energy sources. Traffic is a major source
of nitrogen oxides, coarse (PM,, and PM, | fractions)
and fine aerosol particles (PM1.0 and other fractions
of ultra-fine particles), chromium and nickel, lead
(resuspension), volatile organic substances — VOC
(ignition engines), polycyclic aromatic hydrocarbons
— PAHs (diesel engines), and in their sum highly
significant emissions of greenhouse gases — carbon
monoxide and carbon dioxide (approx. 10° to
10° g CO/I1 km/vehicle). Small, locally significant
energy sources that burn gas and solid fossil fuels
can be appreciable sources of nitrogen oxides,
carbon monoxide, PAHs and aerosol particles with
a significant proportion of ultra-fine fraction particles.
Small industrial enterprises are a source of aerosol,
malodorous substances, metals and VOCs. A separate
issue is the vicinity of large industrial and energy
sources or areas significantly burdened by long-
distance transmission, both of which significantly
affect air quality in the Ostrava-Karvind and North
Bohemian agglomerations. It is also necessary to note

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, 2021
Tab. 2.1.1 The number of measuring stations included into the assessment, 2021

Skodlivina Poget stanic Skodlivina Podet stanic
Pollutant No. of stations Pollutant No. of stations

PM,, 150 NO 71

PM, . 80 NO, 73

NO, 72 CcoO 12

PAU 48 o, 56

Benzen / Benzene 33 SO, 45
Kovy ve frakci PM,, ./ Metals in PM10/2.5 (As, Cr, Cd, Mn, Ni, Pb) 53/3

i problém sekundarnich skodlivin véetné ozonu vzni-
kajiciho v ovzdusi z emitovanych prekursorti (VOC).

Udaje o hmotnostnich koncentracich jsou k dispo-
zici zejména pro zakladni métené latky, kterymi
jsou aerosolov¢ Castice frakce PM,, (PM, ) a NO,.
Podle osazeni zahrnutych méficich stanic j!sou dopl-
nény daty o dalSich polutantech. Do hodnoceni byly
zahrnuty Udaje o Urovni zneciSténi republikového
pozadi, ziskané primdrn€¢ v rdmci ptislusnych me-
ficich programu na stanicich EMEP provozovanych
CHMU (Co-operative programme for the monitoring
and evaluation of the long range transmission of air
pollutants in Europe) v KoSeticich a na Bilém Kii-
7i, ale 1 dalSich vhodnég lokalizovanych stanic. Pro
hodnoceni vlivu dopravni zatéZe jsou vyuzivana data
z dopravné extrémné zatizenych stanic (,,traffic hot
spot“) v Praze, Brng, Usti n/L a v Ostravé.

Pocet méficich stanic, jejichz udaje byly vyuzity k hod-
noceni potencialni expozice obyvatel a zdravotnich do-
padt, uvadi pro jednotlivé Skodliviny tab. 2.1.1.

Me¢étené hodnoty byly v roce 2021 vyznamné ovliv-
flovany aktudlnimi mikroklimatickymi podminkami.
Plati to zejména v ptipad€ suspendovanych castic,
PAU a oxidi dusiku. Vyznamna jsou zvlasté dlou-
hodobéjsi letni obdobi sucha. Podle zpravy CHMU
,Predbézné hodnoceni kvality ovzdusi v roce 2021
z ledna 2022 byl rok 2021 z meteorologického hle-
diska a souvisejicitho rozptylu znecistujicich latek
praimérny a v porovnani s desetiletym primérem
2011-2020 1ze vétSinu mesict roku 2021 hodnotit
jako mésice se standardnimi rozptylovymi podmin-
kami. Rok 2021 povazuje CHMU z hlediska kvality
ovzdusi za velmi ptiznivy [1].

Samostatnou kapitolu predstavuje v roce 2021 obdobi
unor az duben tj. pandemie SARS-CoV-2. Vyznamnym

the issue of secondary pollutants, including ozone
formed in the air from emitted precursors (VOCs).
Data on mass concentrations are available
particularly for the basic measured substances, which
are aerosol particles of PM,, (PM, ) fractions and
NO,. Data on other pollutants are supplemented
according to the deployment of included measuring
stations. Evaluation included data on the level of
background pollution in the Czech Republic obtained
primarily from respective measurement programmes
at EMEP stations operated by the CHMI (Co-
operative program for the monitoring and evaluation
of the long range transmission of air pollutants in
Europe) in KoSetice and Bily Kiiz and other suitably
located stations. Data from traffic hot spots in Prague,
Brno, Usti n/L and Ostrava are used to evaluate the
influence of traffic load.

The number of measuring stations whose data were
used to assess potential population exposure and
health impacts for individual pollutants is listed in
Tab. 2.1.1.

The measured values in 2021 were significantly
influenced by the microclimatic conditions at the
time. This is especially true in the case of suspended
particles, PAHs and nitrogen oxides. Extended dry
periods in the summer are particularly significant.
The CHMI report «Preliminary assessment of air
quality in 2021» from January 2022 states that the
year 2021 was average from a meteorological point
of view and associated pollutant dispersion and was
normal in terms of temperature and precipitation
in the Czech Republic. Compared to the ten-
year mean in 2011-2020, most months in 2021
can be rated as months with standard dispersion
conditions and air quality as very favourable
in2021 [1].
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zpusobem poklesla tranzitni, cilova i vnitroméstska
doprava (az 0 40 %), roz§ifeni fenoménu ,,home-office*
ale vedlo ke zvySeni narokti na doméci vytapéni. Niz-
§i intenzita dopravy se projevila predevsim ve velkych
mestech, zvlasté v okoli dopravnich uzli, vliv malych
a stfednich zdroji tepla pak nejvice v okrajovych
¢astech mést a v malych sidlech.

Tato fakta dlouhodobé koresponduji s tirovni Cerpa-
ni imisnich limitd primérnych ro¢nich koncentraci
Skodlivin a aktualizovanych doporu¢enych meznich
hodnot Smérnice Svétové zdravotnické organizace
(WHO) ze zafi 2021 [6] v zékladnich typech mést-
skych lokalit (pozad'ové, dopravni a primyslova).
Zatimco na republikovych pozad’ovych stanicich byly
v roce 2021 imisni limity sledovanych latek cerpany
maximalné do 50 % (PM,,), v primyslovych loka-
litaich bylo v piipadé benzb[a]pyrenu zjisténo jejich
1 nasobné piekroceni. V porovnani s aktualizovanymi
doporucenimi WHO tam opakované nepfizniveé
vychazeji ro¢ni koncentrace suspendovanych ¢as-
tic frakce PM, ., kter¢ doporu¢eni WHO piekrocily
v priméru az 0 50 %. Roéni imisni limit byl u frakce
PM, ; piekrocen na osmi stanicich a u benzo[a]pyre-
nu na 17 stanicich lezicich v obou ptipadech prevaz-
n¢ v Moravskoslezském kraji (MSK). U frakce PM
bylo pouze na ¢tytech stanicich ptekroc¢eno kritérium
poctu piekroc¢eni denniho imisniho limitu za rok. Kri-
térium neptekroceni 10 pg/m*/rok stanovené WHO
pro oxid dusicity naplnilo 19 % méficich stanic.

Kvalitu venkovniho ovzdusi 1ze hodnotit dvojim zpt-
sobem. Prvni je zaméfen na hodnoceni koncentraci
$kodlivin na jednotlivych stanicich. Ve druhém ptipa-
dé je kvalita ovzdusi hodnocena v riznych typech (ka-
tegoriich) méstskych a dalsich lokalit, definovanych
podle urcitych kritérii. Ta zahrnuji intenzitu okol-
ni dopravy, podil jednotlivych typt zdroji vytapéni
a pfipadnou zatéz vyznamnym pramyslovym zdro-
jem. V obou piipadech zékladni hodnoceni vycha-
zi z imisnich limitd (IL), stanovenych pftilohou €. 1
zakona O ochrané ovzdusi ¢. 201/2012 Sb., ve znéni
pozdégjsich ptedpisi, z doporuc¢enych hodnot WHO
(aktualizace zafi 2021), nebo z referen¢nich koncent-
raci (RfK) stanovenych SZU'. Rozdéleni lokalit a je-
jich charakterizace je uvedena v tab. 2.1.2.

A separate issue in 2021 was the period from February
to April during the SARS-CoV-2 pandemic when
transit, destination and intra-city traffic dropped
significantly (by up to 40%). At the same time the rise
of the «home-office» phenomenon led to an increase in
demands for domestic heating. Lower traffic intensity
occurred mainly in large cities, particularly in the
vicinity of transport hubs, while the influence of small
and medium-sized heat sources was most pronounced
on the outskirts of cities and in small communities.

These facts correspond in the long term with using up
the air quality limits for mean annual concentrations
of pollutants and the updated WHO guideline values
from the September 2021 [6] in the basic types of urban
locations (background, transport and industrial). Whereas
at the background stations the limits of the monitored
pollutants were used up to a maximum of 50% (for PM, ),
in industrial locations they were multiply exceeded in
case of benzo[aJpyrene. In comparison with the updated
WHO guideline values, the PM, ; came out worst there,
exceeding WHO guidelines by up to 50% on average.
The annual air quality limit for PM, ; was exceeded at
8 stations and for benzo[a]pyrene at 17 stations, in both
cases located mainly in the Moravian-Silesian Region
(MSR). In case of suspended PM,, particles, only the
criterion for the number of exceedances of the daily limit
for was exceeded (at four stations). The criterion of not
exceeding 10 ug/m’/year set by WHO for nitrogen dioxide
was met only by 19% of measuring stations.

Outdoor air quality can be assessed in two ways.
The first is focused on the assessment of pollutant
concentrations at individual stations. In the second
case, air quality is assessed in different types
(categories) of urban and other locations, defined
according to certain criteria. These include the
intensity of surrounding traffic, the share of individual
types of heating sources and potential burden by
a significant industrial source. In both cases, the basic
assessment is based on the air quality limits (AQL)
established by Annex No. 1 of the Air Protection
Act No. 201/2012 Coll., as amended, on the WHO
guideline values (updated September 2021) or on
the reference concentrations (RfC) determined by the
NIPH Prague'. The distribution of locations and their
characterization is shown in Tab. 2.1.2.

1 Zmocnéni je obsazeno v § 27 odst. 6 zakona €. 201/2012
Sb., http://www.szu.cz/uploads/documents/chzp/ovzdusi/do-
kumenty_zdravi/rfk_szu_2018.pdf

1 The authorization is contained in Section 27, Paragraph 6 of
Act No. 201/2012 Coll., http://www.szu.cz/uploads/docu-
ments/chzp/latusi/dokumenty_zdravi/rfk_szu_2018.pdf
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Tab. 2.1.2 Kategorie (typy) méstskych méFicich stanic podle charakteru zatéZe v lokalité
Tab. 2.1.2 Categories (types) of the urban measurement stations by the emission source pattern in the locality

Kategorie Charakterizace
Category Description
1 Méstska pozadova bez vyznamnych zdroju (intravilan — parky, sportovisté apod.)

Urban background without major sources (parks, sport grounds etc)

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

3 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 vytapénim, doprava 2-5 tis. vozidel/24 hod.
Urban residential with both local and district heating, traffic 2-5 thous. vehicles /24h
5 Méstska obytna s lokalnim i dalkovym vytapénim, doprava 5-10 tis. vozidel/24 hod.
Urban residential with both local and district heating, traffic 5—10 thous. vehicles/24h
6 Méstska obytna s lokalnim i dalkovym vytapénim (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$§im vyznamem vlivu technologii nez dopravy (do 10 tis. vozidel/24 hod.)
Urban industrial with significant effect of industry, traffic up to 10 thous. vehicles/24h
9 Méstska priimyslova s vy$§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 efc)
12 Venkovska zemédélska — vliv zemédélského zdroje — obdélavana zemédélska puda
Rural agricultural — impact of agricultural source — cultivated grounds
13 Venkovska priimyslova — prevazujici vliv primyslu nad dopravou
Rural industrial — influence of industry outweigh the effect of traffic
14 Venkovska priimyslova s dopravni zatézi — prevazuijici vliv dopravy nad vlivem primyslu
Rural industrial with traffic load — influence of traffic outweighing industry
15 Venkovska obytna s nizkou Urovni dopravy (do 2 tis.vozidel/24 hod.)
Rural residential with low-level effect of traffic (up to 2 thous. vehicles/24 h)
16 Venkovska obytna se stfedni urovni dopravy (2 az 10 tis. vozidel/24 hod.)
Rural residential with medium traffic load (2 — 10 thous.vehicles/24h)
17 Venkovska obytna s vysokou urovni dopravy (> 10 tis. vozidel/24 hod.)
Rural residential with high traffic load ((> 10 thous. vehicles/24h)
18 Venkovska dopravni zatéz (>10 tis. vozidel/24 hod.) bez obytné zastavby

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

Poznamky:

1. U pramyslové zoény se zde primarné nehodnoti typ primyslu. A to presto, Ze z hlediska zneciSténi ovzdusi ma v fadé pripadd
podstatnéjsi roli typ pramyslu nez doprava — pfikladem technologii s riznym vlivem mohou byt metalurgické procesy, lehké montazni
haly, lakovny, pivovar (bez vlastniho zdroje tepla), vyznam ma také ,vy$ka komin(*, fugitivni emise atd.

2. U kategorii definovanych ucelem vyuziti je kladen ddraz vzdy na majoritni zdroje znecisténi ovzdusi
(tj. vzdy jeden ze tfi — doprava, priimysl, 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.

Notes:

1. For an industrial zone, the type of industry is not primarily evaluated 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 (i.e. always
one of three — transport, industry, heating).

3. The term “Rural” is defined/reserved for settlements up to 2 thousand inhabitants and extravillan of all settlements.

4. The long-term burden of the site has been taken into account when categorizing.
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2.1.1 Plosné sledované latky

V roce 2021 se uroven znec€isténi venkovniho ovzdu-
§i ve srovnani s rokem 2020 plo$né mirn¢ zhorSila
(aerosolove Castice obou sledovanych frakei, NO,,
As, Cd), setrvaly stav je u olova, niklu, chromu (Cr)
a manganu (Mn). To koresponduje s mirnou (shodné
s obdobim 2012 az 2020) opét teplotné nadprimérnou
zimou a snizenym vyskytem nepfiznivych rozptylo-
vych podminek. Situaci ale vyznamné ovlivnila epi-
demie SARS-Cov-2 a ¢aste¢na zmeéna zivotniho stylu
v daném obdobi. Pretrvava, proti roku 2020, mirné
zvySena zatéz BaP, kterd je vyznamné vyS§i zejména
v ostravské aglomeraci a v malych sidlech.

Ro¢ni imisni charakteristiky benzo[a]pyrenu nejenom
v méstskych dopravné exponovanych lokalitich Mo-
ravskoslezského kraje (MSK), ale zvlasté¢ v pramys-
lem zatizenych oblastech ptekrocily jak doporucené
hodnoty Svétové zdravotnické organizace (WHO),
tak 1 imisni limity. Imisni limity suspendovanych ¢as-
tic frakce PM,, PM, byly, na rozdil od procentualné
vyznamnych ptekroceni doporuc¢eni WHO, piekroce-
ny pouze na Ctytech stanicich (2,5 %).

Mc¢tené koncentrace oxidu uhelnatého a oxidu sifi-
¢itého jen vyjimecné piekrocily uroven 10 % stano-
venych kratkodobych imisnich limitt. S vy$$i Cetnosti
slunnych az tropickych dnli narlistd pocet dnli a ob-
lasti se zvySenymi koncentracemi pifizemniho ozénu.

Ro¢ni aritmetické priméry oxidu dusicitého na poza-
d’ovych stanicich EMEP neptekroéily 6 pg/m?. Nova
doporuéend hodnota WHO 10 pg/m* nebyla pirekro-
¢ena na zadné z pozadovych a na Sesti méstskych
stanicich (19 %). Ve méstech se v zavislosti na intenzi-
té okolni dopravy koncentrace pohybovaly v rozsahu
od cca 15 pg/m® v nezatizenych méstskych/predmést-
skych lokalitach, pfes 11 aZ 22 pg/m? u dopravné sted-
né zatizenych oblasti az k 39 pg/m?® v dopravné silné
zatizenych lokalitach. Nejvyssi hodnoty jsou méteny
na dopravnich ,,hot spot stanicich (Praha, Ostrava,
Brno a Usti n/L), kde se ro¢ni stfedni koncentrace po-
hybovaly mezi 30 aZ 38 pg/m® (~ 95 % roéniho imis-
niho limitu 40 pg/m?). Meziroéné (2020/2021) doslo
prakticky na vSech hodnocenych stanicich k nartstu
ro¢niho priméru v fadu jednotek mikrogramd.

Proti roku 2020 znecisténi ovzdusi suspendovany-
mi ¢asticemi frakce PM, mirné vzrostlo. Expozici

2.1.1 Substances monitored across-the-
board

In 2021, as compared to 2020, the level of outdoor
air pollution (aerosol particles of both monitored
fractions, NO,, As, Cd) worsened slightly across the
board, whilst the situation is stable for Cr, Pb, Ni and
Mn. As in the 2012-2020 period, this corresponds to
a mild and warmer winter with reduced occurrence of
unfavourable dispersal conditions. The situation was
significantly affected by the SARS-Cov-2 epidemic and
a partial change in lifestyle during the given period.
Compared to 2020, there is still a slightly increased
BaP load which is significantly higher in the Ostrava
agglomeration and in small communities.

The annual concentration characteristics of benzofa]
pyrene exceeded both the recommended values of the
WHO and air quality limits not only in urban traffic-
exposed MSR localities, but especially in industrially
burdened areas. The limits of PM, and PM, . fractions
were exceeded at four stations only (2.5%), in contrast
to the significant percentage exceedances of WHO
guidelines.

The concentrations of carbon monoxide and sulphur
dioxide only rarely exceeded the 10% level of
established short-term limits. With a higher frequency
of sunny to tropical days, the number of days and
areas with increased concentrations of ground-level
ozone has increased.

The annual arithmetic means of nitrogen dioxide at
the EMEP background stations did not exceed 6 ug/m>.
The WHO guideline value (2021) of 10 ug/m* was not
exceeded at any of the background and at six urban
stations (19%). In cities, depending on the intensity of
traffic, concentrations ranged from approx. 15 ug/m’ in
uncongested urban/suburban locations, over 11 to 22 ug/
m? in areas withmoderate traffic load andup to 39 ug/m’ in
locations with heavy traffic load. The highest values were
measured at traffic “hot spot” stations (Prague, Ostrava,
Brno and Usti n/L), where mean annual concentrations
ranged between 30 and 38 ug/m’ (~ 95% of the annual
limit of 40 ug/m?). Interannually (2020/2021), there was
an increase in the annual mean in the order of microgram
units at nearly all evaluated stations.

Compared to 2020, air pollution by PM | increased
slightly. Overall, exposure to PM,, can thus still be
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suspendovanym cCasticim frakce PM, tak Ize plo$né
stale hodnotit jako kolisajici a dlouhodob¢ zvysenou.
Jednou z pfi¢in mlze byt i pretrvavajici dlouhodoby
srazkovy deficit, ktery ¢asteéné vyrovnava vliv tep-
Iych zim. V jednotlivych typech méstskych lokalit,
v zavislosti na intenzit¢ okolni dopravy a spolupt-
sobeni primyslovych zdrojl, se ro¢ni stfedni hod-
nota PM, pohybovala na arovni 18 pg/m* (22 pg/
m* v MSK) v dopravou pfimo nezatizenych mést-
skych lokalitach (kategorie 2 a 3), 17-21 pg/m® (az
25 pg/m?* v MSK) roéniho priméru v dopravné ex-
ponovanych mistech (kategorie 4 az 6), 21-22 pg/
m? (az 30 pg/m* v MSK) ro¢niho priméru v pru-
myslem siln¢ exponovanych lokalitach (kategorie
8 az 10). Primérn¢ roCni koncentrace Castic PM,
v jednotlivych typech méstskych a jinych lokalit
v roce 2021 jsou zndzornény na obr. 2.1.

Lze odhadnout, ze 1 % z cca 4,33 miliénu obyvatel
v sidlech zahrnutych do hodnoceni Zije v lokalitach,
kde je alesponn na jedné méfici stanici naplnéno
jedno z kritérii pfekroceni imisniho limitu. Vice nez
35 prekroceni kratkodobého 24hod. imisniho limi-
tu pro frakci PM, (50 pg/m*/24 hodin) bylo v roce
2021 zjisténo na 4 stanicich (ze 150 hodnocenych
stanic).

Limitni hodnota primérné roc¢ni koncentrace (40 pg/
m?/rok) nebyla v roce 2021 piekro¢ena na zadné
z hodnocenych stanic. Vy§si zatéz Casticemi frak-
ce PM,, v MSK doklada rozdil mezi odhadovanou
ro¢ni prumérnou koncentraci pro meéstské prostiedi
v MSK (23 pg/m?®) a v ostatnich sidlech CR (18 pg/
m?®). Pro pozad'ové méstské méfici stanice (tj. stani-
ce v lokalitach bez extrémné vysokého zatiZzeni do-
pravou a prumyslem, zatazenych do kategorii 2 az
5, viz tab. 2.1.2) byl také zpracovan odhad zatéze
mestského prostiedi (tzv. méstského ,,pozadi®). Pro
suspendované Castice frakce PM, nebyly do tohoto
odhadu zahrnuty tdaje méstskych stanic v Moravsko-
slezském kraji. Vzhledem ke konstantni, plo$né vyssi
zatézi jsou métené lokality v tomto kraji hodnoceny
samostatne.

Priimérna ro¢ni koncentrace ¢astic PM, 15 ug/m’, do-
porucend jako mezni Svétovou zdravotnickou organi-
zaci (WHO), byla dosazena nebo piekroc¢ena na 82 %
méficich stanic. Trend vyvoje zatéze prostiedi aerosolo-
vymi Casticemi frakce PM, v sidlech ma v poslednich
deseti letech klesajici charakter, viz obr. 2.3.

assessed as fluctuating and elevated in the long term.
One of the causes may be the continuing long-term
precipitation deficit which partially offsets the effects
of warm winters. In individual types of urban locations,
depending on the intensity of the surrounding traffic
and the interaction of industrial sources, the median
annual PM, value was: 18 ug/m’ (22 ug/m’ in MSR)
in urban locations not directly affected by traffic
(categories 2 and 3), 17 to 21 ug/m® (up to 25 ug/
m’ in MSR) of the annual mean in places exposed
to traffic (categories 4 to 6), 21 to 22 ug/m* (up to
30 ug/m?® in MSR) of the annual mean in industrially
highly exposed locations (categories 8 to 10). Mean
annual concentrations of PM,, in individual types
of urban and other locations in 2021 are shown in
Fig. 2.1.

It can be estimated that 1% of the approximately 4.33
million inhabitants in the communities included in the
assessment live in localities where one of the criteria for
exceeding the limit is met at minimally one measuring
station. Morve than 35 short-term 24-hour exceedances
of the limit for PM, (50 ug/m’/24 hours) was detected

10
at 4 out of 150 evaluated stations in 2021.

The PM,, annual air quality limit (40 ug/m’/year)
was not exceeded at any of the evaluated stations in
2021. The higher particle load of the PM , fraction
in MSR is evidenced by a difference of up to 5 ug/m’
between the estimated mean annual concentration for
the urban environment for MSR of 23 ug/m’ vs. 18
ug/m’ in other locations in the Czech Republic. For
background urban measuring stations (i.e. stations in
locations without extremely high traffic and industry
loads, classified in categories 2 to 5, see Tab. 2.1.2) an
estimate of the load in the urban environment (the so-
called urban “background”) was likewise elaborated.
For PM,, data from urban stations in the Moravian-
Silesian Region were not included in this estimate.
Due to the constant and higher load across this area,
the measured localities in this region are evaluated
separately.

The mean annual PM,, concentration of 15 ug/m’
recommended as a target boundary value by WHO
was reached or exceeded at 82% (123) measuring
stations. The trend in the development of environmental
load by aerosol particles of the PM,, fraction in
communities has been decreasing in the last ten years
(Fig. 2.3).
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Do zpracovani hodnot suspendovanych ¢&astic frak-
ce PM, ; bylo v roce 2021 zahrnuto celkem 80 stanic.
Ro¢ni imisni limit (20 pg/m?) byl pfekro¢en na osmi
stanicich, a to v Moravskoslezském kraji. Primérna
roéni koncentrace PM, . 5 ug/m’, viz obr. 2.2, dopo-
ru¢ovana WHO nove jéko mezni, byla i v roce 2021
prekrocena na vSech méstskych stanicich. Primémy
podil suspendovanych castic frakce PM,  ve frakci
PM,, se na méstskych stanicich pohybov;al od 55 %
az k vice nez 80 % v prumyslovych lokalitach. Maxi-
malni hodnota 83 % byla namétena na stanici UDCM
v Dé&Ciné. V obdobi 2007 az 2019 se primérna hod-
nota tohoto podilu pohybovala od 72 do 78 %, stied-
ni hodnota v roce 2021 byla 72,8 %. Tento parametr
primarné zavisi na slozeni spolupiisobicich zdroju,
zaroven ale ma vyznamnou sezonni zavislost; vySsi
hodnoty podilu frakce PM, ; (~ 90 %) jsou zjistovany
v topné sezdné a v obdobi nepiiznivych rozptylovych
podminek. Vyvoj odhadované ro¢ni stfedni koncent-
race frakce PM, ; v sidlech od roku 2004 je uveden na
obr. 2.3.

2.1.2 Kovy v suspendovanych ¢&asticich
frakce PM,,

Uroven znei§téni ovzdusi vétsinou sledovanych kovii
je v hodnocenych méstskych neprimyslovych lokali-
tach dlouhodobé bez vyznamnéjsich 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
meéfenych imisnich hodnot bez velkych sezénnich,
klimatickych ¢i jinych vykyvi. V pifipadé niklu a ar-
senu hodnoty v poslednich letech setrvale klesaji (obr.
2.4). Ale v porovnani s hodnotami na pozad’'ovych
stanicich byly koncentrace As, Cd, Cr, Mn, Ni a Pb
v sidlech v roce 2021 mirn¢ (pfiblizné 2 az 3x) vyssi.
Zvysené hodnoty arzenu lze nalézt predevsim v okoli
vyznamnych primyslovych zdroji na stanicich v Os-
travé (metalurgie) nebo v lokalitich s majoritnim
zastoupenim spalovani tuhych fosilnich paliv. Vyssi

In 2021, a total of 80 stations were included in
processing thevalues of the PM, . fraction. The annual
limit of 20 ug/m’* was exceeded at eight stations in the
Moravian-Silesian region. The mean annual PM,
concentration of 5 ug/m? (see Fig. 2.2) recommended
by WHO newly as a target value was exceeded at
all urban stations in 2021. The mean proportion of
suspended particles of the PM, , fraction in the PM,,
fraction varied from 55% at urban stations to more
than 80% in industrial locations. The maximum value
of 83% was measured at the UDCM station in Décin.
In the period from 2007 to 2019, the mean value of
this share varied from 72 to 78%, the median value
was 72.8%in 2021. This parameter primarily depends
on the composition of interacting sources, but at the
same time it has a significant seasonal dependence.
Higher values of the PM, share (~ 90%) are
detected in the heating season and during periods of
unfavourable dispersion conditions. The development
of the estimated annual median concentration of the
PM,  fraction in communities since 2004 is shown in
Fig. 2.3.

2.1.2 Metals in PM.,

The level of air pollution by most of the monitored
metals has in the long term been without significant
fluctuations in the assessed urban non-industrial
locations. Good correlation of annual arithmetical
and geometric mean values for lead, arsenic,
cadmium, nickel, chromium and manganese testifies to
the relative stability and homogeneity of the measured
values without large seasonal, climatic or other
fluctuations. The values for nickel and arsenic have
been steadily decreasing in recent years (Fig. 2.4).
However, compared to the values at the background
stations, the concentrations of As, Cd, Cr, Mn, Ni
and Pb were slightly (approximately 2 to 3 times)
higher in 2021. Elevated arsenic values can be found
mainly in the vicinity of significant industrial sources
in Ostrava (metallurgy) or in locations with a profile

Tab. 2.1.2.1 Primérné ro¢ni koncentrace kovii v suspendovanych €asticich PM, (v ng/m’), 2021
Tab. 2.1.2.1 Annual average metal levels in PM , (in ng/m’), 2021

Kategorie (category) As Cd Cr Mn Ni Pb

VSechny méfic stanice — 53 1,04 0,22 1,03 5,69 0,54 5,10

All measurement stations — 53

Mésta (kategorie stanic 2-5 dle tab. 2.1.2)

Municipalities (station category 2-5, see Tab. 2.1.2) 0,96 0,16 117 6,01 0,52 6,34

Venkovské pozadi / Rural background 0,42 0,07 0,42 2,44 0,22 0,42
SZU Praha, Ustfedi Systému monitorovani 13
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koncentrace ostatnich kovli maji lokalné ohrani¢eny
vyskyt i vyznam. Primyslem zatizené oblasti na Os-
travsku jsou charakterizovany zvySenymi hodnota-
mi Ni, Mn, Cd, Cr a Pb, okoli Tanvaldu pak vyssimi
hodnotami Cd. ZvySené hodnoty Pb jsou nalézany
v souvislosti se starymi zaté¢zemi (Pfibram a okoli)
a Ni v blizkosti novych primyslovych vyrob (malé
a stiedni kovovyroby).

2.1.3 Polycyklické aromatické
uhlovodiky (PAU)

Vysemolekularni frakce PAU je majoritné vazana
na submikronové (<1 um) aerosolové ¢astice a men-
§i (pramér 0,5 az 0,8 um), ale ostatni se mohou vy-
skytovat i ve formé par. Rada z nich patii mezi mu-
tageny a karcinogeny. Odhad roc¢nich stfednich hod-
not benzo[a]pyrenu, ktery je obecné pouzivany jako
indikator zatéze ovzdusi PAU, v sidlech kolisa od
roku 2000 mezi 0,75 aZz 1,8 ng/m* s nevyznamnym
sestupnym trendem (obr. 2.4).

Z porovnani imisnich charakteristik PAU na stanicich
v jednotlivych typech méstskych lokalit vyplyva, Ze se
veétSinove kombinuji dva hlavni zdroje jejich emisi — do-
maci topenis$t¢ a doprava. V ostravsko-karvinské aglo-
meraci se k témto zdrojim ptidavaji jak emise z velkych
pramyslovych celkt, tak vyznamny piispévek dalkové-
ho transportu. Pro zimni obdobi je obecné, ale v MSK
diky ptenosu z Polska zvlast, charakteristicky vyskyt
epizod vyssich hodnot. Diivodem jsou jak zvysené poza-
davky na energetické (i malé) zdroje na pevna paliva, tak
1 skute¢nost, Ze odstraniovani PAU fyzikalné-chemicky-
mi procesy v atmosféfe probiha mnohem pomaleji.

V roce 2021 byla hodnota imisniho limitu 1 ng/m?/
rok pro benzo[a]pyren (BaP) ptekrocena na 36 % (17
ze 47) do zpracovani zahrnutych méstskych stanic.
Imisni limit byl, kromé& zcela specifické priméstské
stanice v Kladné Svermové (SKLS) a piiméstské
stanice v Teplicich /M (HTNM), n¢kolikanadsobné
pfekroCen pfedevS§im na vSech stanicich v Ostrave
(1,7 az 8,9 ng/m’); dale trojndsobné na stanici v Ces-
kém Té&sin¢ a v Karviné. Nejnizsi hodnoty, pod 0,5
ng/m?/rok naméfené na méstskych stanicich, jsou pak
priblizné dvojnasobné proti koncentracim zjist€énym
na pozad'ové stanici (obr. 2.5).

V méstskych/venkovskych lokalitdch s vyznamnym
podilem malych energetickych zdrojli, nezatizenych

of burning solid fossil fuels. Higher concentrations
of other metals have locally limited occurrence and
significance. Areas with industrial load in Ostrava are
characterized by increased values of Ni, Mn, Cd, Cr
and Pb, while the vicinity of Tanvald is characterized
by higher values of Cd. Increased values of Pb are
found in connection with old loads (Pribram and
surroundings), and Ni in the vicinity of new industries
(small and medium-sized metal works).

2.1.3 Polycyclic aromatic hydrocarbons

The high-molecular fraction of PAHs is mostly bound
to submicron (< I um) aerosol and smaller particles
(diameter 0.5 to 0.8 um) although others can also
occur in the form of vapour. Many of them are mutagens
and carcinogens. The estimate of mean annual values
of benzo[alpyrene, which is generally used as an
indicator of PAH air burden, in residential areas has
Sfluctuated since 2000 between 0.75 and 1.8 ng/m? with
an insignificant downward trend (Fig. 2.4).

A comparison of PAH concentration characteristics
at stations in particular types of urban locations
shows that the two main sources of their emissions
are mostly combined — domestic furnaces and traffic.
In the Ostrava-Karvina agglomeration, these sources
are combined with emissions from large industrial
units and transboundary air pollution. The episodic
occurrence of higher values is characteristic for the
winter period, especially in MSR due to transmission
from Poland. The reasons for this are increased
requirements for energy from (even small) sources of
solid fuels, and the fact that the removal of PAHs by
physico-chemical processes in the atmosphere takes
place much more slowly.

In 2021, the limit value of | ng/m’/year for benzo[a]pyrene
(BaP) was exceeded at 36% (17 out of 47) of urban stations.
Apart from the very specific suburban station in Kladno
Svermov (SKLS) and the suburban station in Teplice n/M
(HTNM), the limit was exceeded several times, especially
at all stations in Ostrava (1.7 to 8.9 ng/m’) and threefold
at stations in Cesky Tésin and Karvind. The lowest values
below 0.5 ng/m’/year measured at urban stations are
then approximately twice the concentrations found at the
background station (Fig. 2.5).

In urban/rural locations with a significant proportion
of small energy sources, unencumbered by industrial
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priamyslovymi zdroji a dopravou, se prumérné rocni
koncentrace benzo[a]pyrenu pohybovaly mezi 1,6 az
6,8 ng/m? (maximum Veinovice — HVER), se stiedni
hodnotou 3,2 ng/m°.

V méstskych majoritné dopravné zatizenych loka-
litich se hodnoty v letnim obdobi pohybovaly pod
hranici 0,1 ng/m’, ro¢ni stfedni hodnota pro tento typ
lokalit byla 0,91 ng/m?.

V pramyslové exponovanych lokalitdich (chemicky
pramysl, metalurgie atp.), predev§im v Ostravsko-kar-
vinské panvi, byly ro¢ni stfedni hodnoty dvou a vice-
nasobné vyssi (1,46 az 8,94 ng/m?). Navic jsou zde do-
provazeny zimnimi 24hod. maximy v fadu desitek ng/
m? (obr. 2.6). V letnim obdobi se tam méfené hodnoty
pohybovaly nej¢astéji od 0,1 do 5 ng/m?; vyjimkou
je stanice v emisni vleCce primyslového komplexu
Liberty Ostrava (dfive ArcelorMittal) v Radvanicich-
-Bartovicich (TORE) s vyskytem vyssich hodnot BaP.
Stfedni ro¢ni hodnota v roce 2021 pro kategorii mést-
skych lokalit ovlivnénych primyslem byla odhadnuta
na 2,68 ng/m°.

Podrobnégjsi prabéh koncentraci BaP v letech 2010-
2021 v riznych typech meéstskych lokalit (obr. 2.7)
zobrazuje zakladni energeticky odlisna obdobi — top-
nou a netopnou sezoéonu. Zahrnuje pozad’ovou stani-
ci Kosetice (JKOS), méstskou dopravni SZU Praha
(ASRO), méstskou primyslovou obytnou Karvina
ZU (TKAO) a kombinaci extenzivniho pramyslu
a domacich topenist — stanice Ostrava-Radvani-
ce (TORE). Vyznam malych energetickych zdroji
a dalkového transportu dokladaji fadové rozdily mezi
sezénami.

Na pozadové stanici v Koseticich se v letech
2010-2021 pohybovaly rocni priméry v rozmezi
0,25-0,68 ng/m? (minimum v roce 2021, maximum
v roce 2013); v netopné sezoné byly meteny hodnoty
pobliz meze stanovitelnosti (0,05 ng/m?); v topné se-
z6né v rozmezi 0,48-1,5 ng/m>.

Na meéstské stfedné dopravné zatizené stanici v Pra-
ze 10 se ro¢ni stiedni hodnoty od roku 2010 pohybo-
valy v rozsahu 0,65 az 1,28 ng/m*. Meziro¢ni pokles
je ztejmy zvlasté v topné sezéné. Piestoze hodnoty
méfené v netopné sezdné jsou srovnatelné s hodnota-
mi v Koseticich, v topné sezoné byly v roce 2021 az
témeét Ctyinasobné.

sources and traffic, the mean annual concentrations
of benzo[a]pyrene ranged between 1.6 and 6.8 ng/m’
(maximum in Vernovice — HVER), with a median
value of 3.2 ng/m’.

In the city s predominantly traffic-heavy locations the
values in the summer were below the value of 0.1 ng/
m3, the mean annual value for this type of location
was 0.91 ng/m’.

In industrially exposed localities (chemical industry,
metallurgy, etc.), especially in the Ostrava — Karvina
basin, the median annual values were two or more
times higher (1.46 to 8.94 ng/m’). In addition, they
are accompanied by winter 24h. maxima in the order
of tens of ng/m® (Fig. 2.6). In the summer, the values
measured there ranged most often from 0.1 to 5 ng/
m?; the exception is the station in the emission plume
of the industrial complex Liberty Ostrava (formerly
ArcelorMittal) in Radvanice-Bartovice (TORE) with
higher BaP values. The mean annual value in 2021
for the category of urban sites affected by industry
was estimated at 2.68 ng/m’.

A more detailed course of BaP concentrations in 2010—
2021 in the different types of urban locations (Fig. 2.7),
shows the basic energetically different periods — heating
and non-heating seasons. It includes the background
station Kosetice (JKOS), urban traffic NIPH Prague
(ASRO), the urban industrial residential Karvina ZU
(TKAO) and a combination of extensive industry and
domestic heating plants — Ostrava-Radvanice station
(TORE). The importance of small energy sources and
transboundary pollution is demonstrated by the huge
differences between seasons.

Annual means from 2010 to 2021 at the national
background station in Kosetice ranged 0.25—0.68 ng/
m? (minimum in 2021, maximum in 2013). In the non-
heating season, values near the limit of determination
(0.05 ng/m?) were measured, in the heating season in
the range of 0.48—1.5 ng/m’.

At the medium-traffic station in Prague 10, the
mean annual values since 2010 ranged from 0.65 to
1.28 ng/m’. The interannual decrease is particularly
evident in the heating season. Although the values
measured in the non-heating season are comparable
to the values in Kosetice, in the 2021 heating season
they were almost four times higher.

SZU Praha, Ustfedi Systému monitorovani
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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 1 Benzo[b]fluoranthen 01 Dibenz[ah]anthracen 1
Benzo[a]pyrene Benzo[bjfluoranthene ’ Dibenz[ah]anthracene
Benzol[k]fluoranthen 001 Benzo[alanthracen 01 Indeno[1,2,3- ¢,d]pyren 01
Benzo[k]fluoranthene ’ Benzo[a]Janthracene ’ Indeno[1,2,3-c,d]pyrene ’
Chrysen 001 Benzoljlfluoranthen 01
Chrysene ’ Benzo[jJfluoranthene ’

Odlisny vyvoj lze pozorovat na dvou stanicich repre-
zentujicich riiznou troven pramyslové zatéze v MSK,
tj. na mestské stanici v Karviné a stanici v emisni vlec-
ce zavodu Liberty Ostrava v Ostravé-Radvanicich.
V Karviné lze hovofit o stabilizované situaci s vys$simi
hodnotami v topné sezéné (2,84 ng/m® v roce 2021).
Netopnou sezénu zde charakterizuje rozpéti hodnot
0,36 az 1,2 ng/m3. Na stanici v Radvanicich ale ani
v netopné sezoné neklesly primérné koncentrace pod
1,5 ng/m?® a v topné sezoné dosahuji v maximech den-
ni hodnoty b&zné i vice nez 20 ng/m°.

Smés PAU tvoii fada latek, z nichz nékteré jsou klasi-
fikovany jako karcinogeny, které se li§i vyznamnosti
zdravotnich G¢inkt. Odhad celkového karcinogenniho
potencialu smési PAU v ovzdusi vychazi z porovnani
potencialnichkarcinogennichucinkisledovanych PAU
se zavaznosti benzo[a]pyrenu, jednoho z nejtoxicte;-
Sich a nejlépe popsanych zastupcii. Vyjadiuje se jako
toxicky ekvivalent benzo[a]pyrenu (TEQ BaP)
a jeho vypocet je dan souctem soucinl toxickych
ekvivalentovych faktord (TEF) stanovenych US EPA
(tab. 2.1.3.1) a méfenych koncentraci.

Hodnoty TEQ BaP vykazuji velké rozdily mezi mé-
fenymi oblastmi. Uroveni zatéze zdrojové piimo
neovlivnénych pozadovych lokalit v CR lze
odhadnout z hodnoty ro¢niho aritmetického priméru
TEQ BaP na pozadovych stanicich — 0,46 ng TEQ
BaP/m? v roce 2021. Nejvyssi hodnota 12,3 ng TEQ
BaP/m? byla v roce 2021 naméfena na stanici Ostra-
va Radvanice (TORE), hodnoty nad 10 ng/m? (11,95
ng TEQ BaP/m? v roce 2021) jsou ale dlouhodobé
nalézany na stanici Vetniovice (TVER), reprezentuji-
ci oblast zatizenou vyznamné i dalkovym pfenosem.
Rovnéz na dalSich primyslem ovlivnénych stanicich
i v Moravskoslezském kraji (Ostrava, Cesky Té&in)
byly nalezeny nékolikanasobné vyssi hodnoty (2,5 az
5,6 ng/m3/rok TEQ BaP) nez na ostatnich méstskych
stanicich. Tam se ro¢ni hodnoty TEQ BaP, nezavisle

A different development can be observed at two stations
representing different levels of industrial load in MSR,
i.e. at the municipal station in Karvind and the station
in the emission plume of the Liberty Ostrava plant
in Ostrava-Radvanice. In Karvind, we can speak of
a stabilized situation with higher values in the heating
season (2.84 ng/m’ in 2021). The non-heating season
here is characterized by a range of values from 0.36
to 1.2 ng/m’. At the station in Radvanice, even in the
non-heating season, the mean concentrations did not
fall below 1.5 ng/m’, and in the heating season the
maximum daily values usually reach over 20 ng/m>.

The PAH mixture consists of a number of substances,
some of which are classified as carcinogens, which
differ in the significance of their health effects. The
estimate of the total carcinogenic potential of the
mixture of PAHs in the air is based on a comparison
of the potential carcinogenic effects of the monitored
PAHSs with the severity of benzo[a]pyrene, one of the
most toxic and best described representatives. It is
expressed as the toxic equivalent of benzo[a]pyrene
(TEQ BaP) and its calculation is given by the sum
of the products of the toxic equivalent factors (TEF)
determined by the US EPA (Tab. 2.1.3.1) and measured
concentrations.

The TEQ BaP values show large differences
between the measured areas. The level of the load
of background locations not directly affected by the
source in the Czech Republic can be estimated from
the value of the annual arithmetic mean of TEQ BaP
at rural background stations — 0.46 ng TEQ BaP/m’ in
2021. The highest value of 12.3 ng TEQ BaP/m? was
measured at the Ostrava Radvanice station (TORE),
but values above 10 ng/m’ (11.95 ng TEQ BaP/m’ in
2021) have been detected for a long time at the station
Verriovice (TVER), representing an area significantly
burdened by long-distance transmission. Several fold
higher values (2.5 to 5.6 ng/m’/year TEQ BaP) than at
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na urovni dopravni zatéze, pohybovaly od 0,5 do
1,7 ng/m*. Potencialni vliv malych lokalnich zdroji
na pevna paliva v malych sidlech pak dobte ilustruje
hodnota 4,15 ng TEQ BaP/m’/rok na stanici v Klad-
n& — Svermové (SKLS).

2.1.4 Tékavé organické latky — benzen

V roce 2021 byly na 33 stanicich CHMU sledova-
ny koncentrace benzenu, jehoZ ro¢ni imisni limit je
5 pg/m?. Data potvrzuji zasadni vyznam chemickych
a pramyslovych vyrob a sekundarné i dopravy (ptes
vyznamné sniZzeni obsahu benzenu v motorovych ben-
zinech) jako vyznamnych zdroju t€kavych organick-
ych latek a zvlasté benzenu.

V roce 2021 se primérné ro¢ni koncentrace benzenu
v méstskych lokalitach pohybovaly v rozmezi 0,6—
2,1 pg/m’. Roé¢ni aritmeticky pramér na pozad’ovych
stanicich dosahl 0,60 pg/m3. Na méstskych stanicich
nezatizenych pramyslem a dopravou a v dopravné
zatizenych lokalitach se rozpéti ro¢nich primeéri po-
hybovalo mezi 0,6 az 1,9 pg/m® se stfedni hodnotou
1,1 pg/m?. V pramyslové zatizenych méstskych loka-
litdich (chemicky pramysl, metalurgie) jsou ale dlou-
hodob¢ zjistovany nejvyssi hodnoty ro¢nich praméra
—az 3,5 pug/m® na stanici Ostrava — Pfivoz (TOPR)
v roce 2021.

2.1.5 Komplexni hodnoceni kvality
ovzdusi

Komplexni hodnoceni kvality ovzdusi bylo provede-
no pro definované typy méstskych lokalit (tab. 2.1.2).
Nékteré typy méstskych lokalit ale nejsou vzdy pokry-
ty méfenim v celém spektru hodnocenych skodlivin.
Chybé¢jici hodnoty byly vzdy nahrazeny odhadem
stiedni zatéze v méstskych lokalitach kategorie 2 az
5 pro danou latku.

Hodnoceni vychéazi z Indexu kvality ovzdusi IKO,>.
Jeho vypocet je zaloZzen na stanovenych roc¢nich
imisnich limitech. Do jeho zpracovani byly zahr-
nuty oxid dusi¢ity, suspendované Ccastice frakce
PM,, a PM,,, arzen, kadmium, nikl, olovo, benzen
a benzo[a]p};ren. Samostatné je pak hodnocena suma
podilu ro¢niho priméru k imisnimu limitu. Ro¢ni

other urban stations were also found at other stations
affected by industry in the Moravian-Silesian region
(Ostrava, Cesky Tésin). Independent of the traffic
load level, the annual TEQ BaP values there ranged
from 0.5 to 1.7 ng/m?. The potential influence of small
local sources on solid fuels in small communities is
well illustrated by the value of 4.15 ng TEQ BaP/m’/
year at the station in Kladno — Svermov (SKLS).

2.1.4 Volatile organic compounds —
benzene

In 2021, concentrations of benzene, whose annual
limit value is 5 ug/m’, were monitored at 33 CHMI
stations. The data confirm the fundamental role of
chemical and industrial production and, secondarily,
traffic (despite a significant reduction in the content
of benzene in motor gasoline) as important sources of
volatile organic compounds, and especially benzene.

In 2021, the average annual concentrations of
benzene in urban locations varied in the range
of 0.6-2.1 ug/m®. The annual arithmetic mean at
background stations reached 0.60 ug/m’. At urban
stations not burdened by industry and traffic and
in traffic-congested locations, the range of annual
means was 0.6—1.9 ug/m’* with a median value of 1.1
ug/m?. However, the highest values of annual means —
up to 3.5 ug/m’ at the Ostrava—Privoz station (TOPR)
in 2021 — have been detected in urban locations with
industrial load (chemical industry, metallurgy).

2.1.5 Comprehensive assessment of air
quality

A comprehensive assessment of air quality was
carried out for defined types of urban locations
(Tab. 2.1.2). However, some types of urban locations
are not always covered by measurements of the entire
spectrum of evaluated pollutants. Missing values were
always replaced by an estimate of the median load
in urban locations of categories 2 to 5 for the given
substance.

The rating is based on the Air Quality Index2 (AQI). Its
calculation is based on established annual air quality
limits. Nitrogen dioxide, PM 0 and PMZ. 5 fractions,

2 Postup vypoétu je mozno nalézt na http://www.szu.cz/
uploads/documents/chzp/ovzdusi/organizace_mzso/index_
kvality_ovzdusi.pdf

2 The calculation method 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. 2.1.4.1 Nejvyssi hodnoty podilu stiedni ro¢ni koncentrace a imisniho limitu §kodlivin v roce 2021,

srovnani s rokem 2020

Tab. 2.1.4.1 The highest values of the annual mean and the limit value quotient for the monitored pollutants

in 2021 as against 2020
Skodlivina Podil maximalni stfedni ro¢ni koncentrace Skodlivina Podil maximalni stfedni ro¢ni koncentrace
Pollutant a imisniho limitu (%) Pollutant a imisniho limitu (%)
Quotient of max. annual mean and the limit Quotient of max. annual mean and the limit
value (%) value (%)
PM,, 86 (74/2020) NO, 95 (97/2020)
PM, 133 (117/2020) As 55 (45/2020)
BaP 890 (770/2020) Cd 38 (58/2020)
Ni 16 (16/2020) Pb 11 (10/2020)
Benzen 66 (70/2020)

stiedni hodnoty IKO, a hodnoty podilu ro¢niho priime-
ru k imisnimu limitu pomérné vérné€ zobrazuji rozdil-
nosti v lokalnim zastoupeni a vyznamnosti spolupt-
sobicich typt zdroji a jejich vlivu na kvalitu ovzdusi.

V obecné trovni zistala hodnota IKO, v roce 2021
proti roku 2020 téméf ve vSech typech méstskych
lokalit srovnatelnd. V oblastech s vlivem lokalné
pusobicich malych zdroji na tuha paliva se hodnota
IKO, pohybovala v rozmezi prvni a druh¢ tfidy kva-
lity ovzdusi (0,55 az 1,92 tj. vyhovujici az mirn€ zne-
Cisténé ovzdusi). Stredni hodnoty IKO, v méstskych
lokalitach, rozdélenych v zavislosti na intenzité do-
pravy (0,64 az 1,7) potvrzuji vyznamnost vlivu spalo-
vani tuhych paliv v domacich topenistich jako zdroje
zneCisténi mestského ovzdusi. Dlouhodoby piiznivy
vliv mirn&jSich zim 2013-2021 byl narusen sniZzenim
mobility obyvatelstva a opatfenimi v rdmci pandemie
SARS-CoV-2 v obdobi tnor az duben 2021. O lo-
kalnim vlivu emisi primyslovych zdrojii v ostrav-
sko-karvinské oblasti vypovidaji maximalni hodno-
ty IKO,, které zde dosahuji az 3. a 4 tiidy (3. tiida
IKO, — mirn¢ znecisténé ovzdusi az 4. tfida — znecis-
téné ovzdusi).

NejvyS$si miru ¢erpani imisniho limitu mé dlouhodo-
bé benzo[a]pyren (BaP), u n¢hoz je odhad primérné
ro¢ni koncentrace ve vSech typech méstskych lokalit
minimalné na 190 % hodnoty ro¢niho imisniho limitu.
Roc¢ni pramér u pozad’'ovych stanic pak cerpal imis-
ni limit z 25 %; naopak maximalni hodnota Cerpani
imisniho limitu byla zjisténa v primyslové lokalité
Radvanice v hodnot¢ 890 %. Primérné ro¢ni koncen-
trace Castic PM,; v mé&stskych pozad'ovych lokalitich
Cerpala imisni limit pfiblizné do 45 %. V Morav-
sko-slezském kraji ale bylo ¢erpani imisniho limitu

arsenic, cadmium, nickel, lead, benzene and benzo[a]
pyrene were included. The sum of the ratio of the annual
mean to the limit value was then evaluated separately.
The median annual values of AQI and the values of
the proportion of the annual mean to the annual limit
value fairly accurately reflect the differences in local
representation and significance of the interacting types
of sources and their influence on air quality.

In general, the value of AQI in 2021 against 2020
remained comparable in almost all types of urban
locations. In areas with the influence of locally acting
small solid fuel sources, the AQI value ranged between
the first and second air quality classes (0.55 to 1.92, i.e.
satisfactory to slightly polluted air). Median AQI values
in urban locations, differentiated according to traffic
intensity (0.64 to 1.7) confirm the significance of the
influence of burning solid fuels in domestic fireplaces as
a source of urban air pollution. The long-term beneficial
effect of the milder winters of 2013-2021 was disrupted
by the reduction of population mobility and measures
taken during the SARS-CoV-2 pandemic from February
to April 2021. The local influence of emissions from
industrial sources in the Ostrava-Karvind region is
indicated by the maximum AQI values, which in this case
reach up to 3rd and 4th grades (3rd class AQI — slightly
polluted air to 4th class — polluted air).

Benzo[a]pyrene (BaP) draws the most from its
annual limit in the long term; the estimate of mean
annual concentrations in all types of urban locations
represent at least 190% of the of the annual limit
value. The annual mean for background stations drew
the limit from 25%, conversely, the maximum value of
drawing the limit was found in the industrial location
of Radvanice at a value of 890%. The mean annual
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zvysené (az o 12 %). U Castic PM, ; se méstské poza-
d’ové lokality lisily v jednotkach procent, nadlimitni
¢erpani bylo zaznamenano pouze v méstskych pri-
myslovych lokalitich MSK. Maximalni hodnoty po-
dilu ro¢nich primérii a imisniho limitu jsou zjist'ova-
ny pro BaP v Moravsko-slezském kraji. V tab. 2.1.4.1
jsou uvedeny hodnoty podilu stfedni rocni koncentra-
ce a imisniho limitu $kodlivin na nejzatizenéjsi stanici
v roce 2021 a srovnani s rokem 2020.

2.2 Vliv znecdisténého ovzdusi na zdravi

2.2.1 Expozice obyvatel

Uplatnéni vlivi znecistujicich latek z ovzdusi na zdra-
vi je zavislé na jejich koncentraci v ovzdusi a dob¢, po
kterou jsou lidé t€émto latkam vystaveni. Skute¢na ex-
pozice v prib&hu dne, roku a v pribéhu Zivota jednot-
livee zna¢né kolisa a 1i8i se v zavislosti na povolani,
zivotnim stylu, resp. na koncentracich latek v riznych
lokalitach a prostiedich.

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

2.2.2 Zdravotni dopady znecisténého
ovzdusi

Suspendované cCastice

Aerosolové Castice obsazené ve vdechovaném vzdu-
chu maji Siroké spektrum ucinkd na srde¢né-cévni
a respiracni Ustroji. Vzhledem k systémovému pro-
zanétlivému Ucéinku, plsobeni oxidativniho stresu
a ovlivnéni metabolismu tuki, podpote ateroskler6zy
vCetné kalcifikace srde¢ni artérie, ovlivnéni elektrické

concentration of PM ,, particles in urban background
locations drew the limit from approx. 45%. However,
in the Moravian-Silesian Region the drawing the
limit was increased (up to 12%). For PM,  particles,
the urban background locations differed in units of
percent, above-limit occurrences were only recorded
in the urban industrial locations of MSR. Maximum
values of the share of annual averages and the annual
limit have been reached for BaP in the Moravian-
Silesian region. Tab. 2.1.4.1 shows the values of the
share of the mean annual pollutant concentration and
its annual limit at the most loaded station in 2021 and
a comparison with 2020.

2.2 Health effects of air pollution

2.2.1 Population exposure

The effects of air pollutants on health depend on their
airborne concentration and the duration of exposure.
Actual exposure over the course of a day, year and
throughout an individual s life fluctuates considerably
and varies depending on occupation, lifestyle or on
substance concentrations in different locations and
environments.

Tab. 2.2.1.1 describes the range of concentrations
characterizing the degree of air pollution in residential
areas by PM,, fraction and nitrogen dioxide, and
hence the potential population exposure.

2.2.2 Health effects of polluted air

Suspended particles

Aerosol particles contained in inhaled air have a wide
range of effects on the cardiovascular and respiratory

systems. Due to the systemic pro-inflammatory

Tab. 2.2.1.1 Odhad znec&isténi ovzdusi NO, a PM, v méstském prostiedi a venkovském pozadi (v pg/m’),

2021

Tab. 2.2.1.1 The estimation of NO, and PM, air pollution in the urban environment and rural background

(in ug/m?), 2021

. . . Méstské prostfedi / Urban environment
Skodlivina Republikové pozadi ——— —— ——
Pollutant Rural background Minimalni hodnota Prdmérna hodnota Maximalni hodnota
Minimum value Mean value Maximum value

Oxid dusicity (NO,)

. ey 4,5 9,0 15,0 38,0
Nitrogen dioxide (NO,)
Suspendovaneé Castice frakce PM,
Particulate matter PM, 123 129 18.9 34,3
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aktivity srde¢niho svalu a dal§im G€inkiim jsou po-
vazovany za nejvyznamnéjsi environmentalni faktor
ovliviiyjici umrtnost. Aerosolové Castice samostatng,
stejné jako cela smés latek ptisobicich znecisténi ven-
kovniho ovzdusi, jsou zatazeny od roku 2013 Mezina-
rodni Agenturou pro vyzkum rakoviny (IARC) Své-
tové zdravotnické organizace mezi prokazané lidské
karcinogeny skupiny 1, pfispivajici ke vzniku rako-
viny plic [2].

Dlouhodoba expozice zvySenym koncentracim ¢astic
ma za nasledek vyssi umrtnost na choroby srde¢né
cévni a respiracni, véetné rakoviny plic a s tim sou-
visejici zkraceni délky zivota, zvySeni nemocnosti
na onemocnéni dychaciho ustroji a vyskytu sympto-
mu chronického zédnétu pridusek a sniZeni plicnich
funkei u déti 1 dospélych. Kromé toho ptibyva dukazi
o vlivu expozice ¢asticim na vznik diabetu II. typu,
na neurologicky vyvoj u déti a neurologické poruchy
u dospélych [3]. Pro pisobeni aerosolovych ¢astic
v ovzdusi nebyla zjisténa bezpecna prahova koncen-
trace. Pfedpoklada se, Ze citlivost jedinct v populaci
ma tak velkou variabilitu, Ze ti nejcitlivéjsi jsou v rizi-
ku uc¢inkt i pfi velmi nizkych koncentracich. Pfi chro-
nické expozici suspendovanym Casticim frakce PM,
se redukce ocekavané délky zivota zacina projevovat
jiz od pramérnych ro¢nich koncentraci 5 pg/m?® (od-
povida aktualizované doporucené koncentraci WHO
z roku 2021 [6]).

Kratkodoba
aerosolovych ¢astic se podili na nartistu nemocnosti
1 umrtnosti, zejména na onemocnéni srde¢né-cévni
a dychaci, na zvyseni poctu osob hospitalizovanych
pro onemocnéni kardiovaskularniho a dychaciho
ustroji, zvysSeni kojenecké timrtnosti, zvyseni vysky-
tu respiracnich symptomtl a zhorSeni stavu zejména
astmatikl a na zménach plicnich funkcei zjistitelnych

expozice zvySenym koncentracim

spirometrickym vysetfenim.

Pro expozici aerosolovym casticim byl proveden
kvantitativni odhad zdravotnich dopadii. Zasadnim
ukazatelem zdravotnich dopadt dlouhodobé expozi-
ce je odhad poctu piedCasné zemielych pro dospélou
populaci nad 30 let véku s vylou¢enim vnéjsich pficin
umrti (Grazy, sebevrazdy apod.). Tento ukazatel zahr-
nuje jak predCasnou umrtnost pro jednotlivé pticiny
umrti (kardiovaskularni nebo respiracni onemocnéni,
rakoviny plic atd.), tak i imrti v disledku kratkodo-
bé expozice ¢asticim. Pro odhad byla pouzita funkce

effect, the effect of oxidative stress and influence
of fat metabolism, promotion of atherosclerosis
including calcification of the heart artery, influence
on the electrical activity of the heart muscle and other
effects they are considered to be the most significant
environmental factor to affect mortality. Aerosol
particles alone, as well as the entire mix of substances
causing outdoor air pollution, have been classed
since 2013 by the International Agency for Research
on Cancer (IARC) of the World Health Organization
(WHO) among proven group 1 human carcinogens,
contributing to the development of lung cancer [2].

Long-term exposure to elevated concentrations
results in higher mortality from cardiovascular and
respiratory diseases including lung cancer and related
shortened life expectancy, increased morbidity from
diseases of the respiratory system and the occurrence
of chronic bronchitis symptoms and reduced lung
function in children and adults. Besides, evidence is
mounting on the effects of exposure to particles on
the development of type Il diabetes, on neurological
development in children and neurological disorders in
adults [3]. A safe threshold concentration has not yet
been established for the effects of aerosol particles in
the air. It is assumed that the sensitivity of individuals
in the population has such a large variability that
the most sensitive are at risk of effects even at very
low concentrations. In case of chronic exposure to
PM, . fraction suspended particles the reduction of
life expectancy begins to manifest at mean annual
concentrations of 5 ug/m? (corresponding to updated
WHO guideline value from 2021).

Short-term exposure to increased concentrations
of aerosol particles contributes to an increase in
morbidity and mortality especially in cardiovascular
and respiratory diseases, in an increase in the
number of people hospitalized for cardiovascular and
respiratory complaints, increase in infant mortality,
increase in the incidence of respiratory symptoms,
worsened condition of asthmatics in particular and
changes in lung functions detectable by spirometric
examination.

A quantitative estimate of health effects caused by
air pollution was performed for exposure to aerosol
particles. An essential indicator of the health effects
of long-term exposure is the estimate of the number
of premature deaths for the adult population aged
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koncentrace-u¢inek doporucend projektem WHO
HRAPIE [5].

Zakladni hodnoceni vychazi z doporu¢eni WHO
(2021) [6], kde je uvedena doporucena ro¢ni bazalni
hladina (AQG) pro PM 15 pg/m* a vztah navySeni
celkové (pfirozené) umrtnosti exponované dospéelé
populace 0 4 % na kazdych 10 pg/m’ pramémé roé-
ni koncentrace PM, | nad tuto hodnotu. Odhad stfed-
ni koncentrace suspendovanych castic frakce PM
pro méstské prostiedi v roce 2021 ¢inil 17,9 ug/md.
Celkové (piirozena) umrtnost obyvatel CR starsich
30 let véku byla tedy v dusledku dlouhodobé expozi-
ce navysena prumérné o 1,2 %. Vzhledem k rozmezi
primérnych ro¢nich koncentraci PM  na stanicich
v riznych typech lokalit se odhad podilu pfed¢asné
zemielych v disledku dlouhodobé expozice PM, | na
celkovém poctu zemielych v roce 2021 pohyboval od
0 % v méstskych lokalitich bez dopravni zatéze az
po hodnotu 7,9 % v nejvice prumyslem a dopravou
zatizenych lokalitdch. Pii pouziti bazalni ro¢ni kon-
centrace PM, rovné 0 ug/m’, coz je postup zahrnujici
celkovou zatéz ze znecisténi ovzdusi aerosolovymi
Casticemi vcetné piirozeného pozadi, bylo navyse-
ni celkové (pfirozené) tmrtnosti obyvatel nad 30 let
véku odhadnuto na 7,7 %. Odhad podilu predcasné
zemfielych se pohyboval od 4,9 % v méstskych lokali-
tach bez dopravni zatéze az po hodnotu 14,1 % v nej-
vice prumyslem a dopravou zatizenych lokalitach.

Zpracovani aktudlniho odhadu poctu atributivnich
piipadl pfedCasné umrtnosti a ztracenych let Zivota
v diisledku expozice aerosolovym ¢asticim standard-
né znemozhuje dostupnost demografickych udaja
(amrtnostnich tabulek) za pfedchozi rok. Zasadnim
omezujicim faktorem se vsak stalo vyznamné zvyseni
umrtnosti v disledku pandemie SARS-CoV-2 v roce
2021, které by znamenalo zkresleni odhadu vlivu
znedisteni.

Oxid dusicity

Oxid dusicity jakozto slozka emisi spalovacich pro-
cesli je vysoce korelovan s ostatnimi primarnimi
1 sekundarnimi zplodinami, proto nelze jasné stanovit,
zda pozorované zdravotni Gcinky jsou disledkem ne-
zavislého vlivu NO,, nebo spise plisobenim celé smési
latek, zejména aerosolu [5], uhlovodikt, ozénu a dal-
Sich latek [6]. Hlavnim G¢inkem kratkodobého puiso-
beni vysokych koncentraci NO, je narlst reaktivity

over 30 years excluding external causes of death
(accidents, suicides, etc.). This indicator includes
both premature mortality for individual causes of
death (cardiovascular or respiratory diseases, lung
cancer, etc.) and deaths due to short-term exposure to
PM. The concentration-effect function recommended
by the WHO HRAPIE project [5] was used for
estimation.

The evaluation is based on WHO guidelines [6] where
the guideline annual basal level (target AQG) for PM
is 15 ug/m’ and the relationship of increased total
(natural) mortality of the exposed adult population by
4.0% for every 10 ug/m’ of the average annual PM
concentration above this value. The estimate of the
average PM , fraction concentration in the common
urban environment in 2021 was 17.9 ug/m?. The total
(natural) mortality of the population of the Czech
Republic over 30 years of age was thus increased
by 1.2% as a result of long-term exposure. Given the
range of mean annual PM , concentrations at stations
in different types of locations, the estimate of the
proportion of premature deaths due to exposure to
PM varied from 0% in urban locations without traffic
load to a value of 7.9% in the most industrialized and
traffic-heavy locations. When applying the annual
basal level of the mass concentration of the PM,,
fraction equal to 0 ug/m’, which evaluates the total
PM burden including the natural background, the
increase in the total (natural) mortality over 30 years
of age was estimated at 7.7%. The estimate varied
from 4.9% in urban locations without traffic load
to a value of 14.1% in the most industrialized and
traffic-heavy locations.

Compiling a current estimate of the number of
attributable premature mortality cases and years of
life lost due to exposure to aerosol particles precludes
the availability of demographic data (death tables) for
the previous year. However, a significant increase in
mortality due to the SARS-CoV-2 pandemic in 2021
has become a major limiting factor, which would
distort the estimate of the effect of air pollution.

Nitrogen dioxide

Nitrogen dioxide as a component of emissions from
combustion processes is highly correlated with other
primary and secondary emissions, therefore it is not
possible to clearly determine whether the observed
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dychacich cest; na zdklad€ plisobeni na zmény reak-
tivity u nejcitlivéjSich astmatikti je odvozena také do-
porucend hodnota WHO pro lhod. koncentraci NO,
200 pug/m?. Nejvice jsou oxidu dusi¢itému vystaveni
obyvatelé¢ velkych méstskych aglomeraci vyznamné
ovlivnénych dopravou. Pro déti znamena expozice
vy$8im hodnotam NO, zvySené riziko respiraCnich
onemocnéni v duasledku snizené obranyschopnosti
vici infekei a snizeni plicnich funkci. Z hodnot zjisteé-
nych ro¢nich priméra vyplyva, ze v dopravou zatize-
nych ¢astech, napt. prazské aglomerace, 1ze u obyva-
tel oCekavat snizeni plicnich funkci, zvyseni vyskytu
respiracnich onemocnéni, zvyseny vyskyt astmatic-
kych obtizi a alergii, a to u déti i dospélych.

Prestoze kvantitativni vztahy expozice a zdravot-
nich u¢inkd NO, (napf. na celkovou, kardiovaskular-
ni a respiraéni umrtnost) byly specifikovany, nelze
jednoznacné stanovit miru piekryvani téchto ucinkda
s pusobenim ostatnich znecistujicich latek v ovzdusi.
Proto odbornici doporu¢uji hodnotit zdravotni dopady
zneCisténi ovzdusi na zakladé vztahti pro suspendo-
vané ¢astice, ve kterych je vliv dalSich znecist'ujicich
latek zahrnut [5].

Pro ro¢ni primérnou koncentraci NO, je v aktualizo-
vané smérnici WHO 2021 pro kvalitu ovzdusi v Ev-
ropé uvedena doporucena hodnota 10 ug/m3. Smérna
hodnota byla zménéna na zakladé pomérné velkého
poctu novych studii, které poskytly dalsi podporu pro
souvislosti mezi dlouhodobymi koncentracemi oxidu
dusicitého a celkovou a respira¢ni mortalitou.

Ozon

Piizemni 0z6n neni do atmosféry emitovan, ale vznika
fotochemickymi reakcemi oxidid dusiku a t€kavych or-
ganickych latek. ZneciSténi ovzdusi ozénem, které je
typickou soucasti tzv. letniho smogu, mize v teplém
obdobi roku dosahovat miry ovliviigjici zdravi. Ozo6n
ma siln¢ drazdivé ucinky na ocni spojivky a dychaci
cesty a ve vyssich koncentracich zptisobuje ztizené dy-
chani a zanétlivou reakci sliznic v dychacich cestach.
Zvyseng citlivé vici expozici 0zonu jsou osoby s chro-
nickym obstrukénim onemocnénim plic a astmatem.
Kratkodoba i dlouhodoba expozice ozonu ovliviiuje
respira¢ni nemocnost i imrtnost. Chronicka expozice
ozonu zvysuje Cetnost hospitalizaci pro zhorSeni ast-
matu u déti a pro akutni zhorSeni kardiovaskularnich
a respira¢nich onemocnéni u starSich osob [5].

health effects are the result of the independent effect
of NO, or instead the effect of an entire mixture of
substances, especially aerosols [5], hydrocarbons,
ozone and other substances [6]. The main effect of
short-term exposure to high concentrations of NO, is
an increase in airway reactivity; based on changes in
reactivity in the most sensitive asthmatics the guideline
WHO value for one hour NO, concentration of 200 ug/
m? is derived. Residents of large urban agglomerations
significantly affected by traffic are most exposed to
nitrogen dioxide. For children, exposure to higher
levels of NO, presents an increased risk of respiratory
disease due to reduced immunity to infection, and
reduced lung function. Values of annual means show
that in traffic-heavy parts of, for example, the Prague
agglomeration, residents can expect decreased lung
function, increased incidence of respiratory diseases
and increased incidence of asthma and allergies, both
in children and adults.

Although the quantitative relationships of exposure
and health effects of NO, (on total, cardiovascular and
respiratory mortality) have been specified, the degree
of overlap of these effects with the action of other
pollutants in the air cannot be clearly established.
Therefore, experts recommend evaluation of the
health effects of air pollution based on relationships
for suspended particles, in which the influence of
other pollutants is included [5].

For mean annual concentration the updated WHO air
quality guideline 2021 for Europe gives a guideline
value of 10 ug/m?. The original guideline value was
changed on the basis of a relatively large number
of new studies that provided additional support for
associations between long-term nitrogen dioxide
concentrations and total and respiratory mortality.

Ozone

Ground-level ozone is not emitted into the atmosphere,
but is created by photochemical reactions of nitrogen
oxides and volatile organic substances. Air pollution
by ozone, which is a typical part of the so-called
summer smog, can reach levels affecting health in
the warm season of the year. Ozone has a strong
irritating effect on the conjunctivae of the eyes and
the respiratory tract, and in higher concentrations
it causes difficulty breathing and an inflammatory
reaction of the mucous membranes in the respiratory
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Z hlediska kratkodobych u¢inkl vede expozice ozoénu
ke zvySeni celkové denni tmrtnosti v celé populaci
0 0,3 % na kazdych 10 pg/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 odhadovéan na 1,4 % na
kazdych 10 pg/m’ priméru z maximalnich dennich
8hodinovych koncentraci ozonu nad 70 pg/m?® béhem
obdobi duben-zafi [5].

Oxid uhelnaty a oxid sificity

Znecisténi ovzdusi oxidem uhelnatym a oxidem sifi-
¢itym neptedstavuje v méfenych sidlech vyznamné
zdravotni riziko, 1 kdyz v ptipadé oxidu sifi¢itého
prah ucinku pro 24hod. koncentraci nebyl epidemio-
logickymi studiemi dosud zjistén. 24hodinova hodno-
ta 125 pg/m’ SO, nebyla v roce 2021 v CR na 74dné
stanici pfekro¢ena. Ro¢ni aritmetické pruméry se na
méstskych stanicich pohybovaly v rozmezi 2,1 pg/m?
(na urovni republikovych pozadovych stanic) az
8,6 ug/m?, odhad stfedni hodnoty pro nezatizené
méstské lokality je shodné s rokem 2020 3,9 pg/m?.

Nejvyssi roéni aritmetické priiméry CO nad 400 pg/
m’/rok byly zjistény na dopravnich ,hot spot®
stanicich.

Kovy

O zdravotnich dopadech expozice stopovym mnoz-
stvim kovli ve volném ovzdusi existuje velmi malo
veédeckych poznatkill. Provedené epidemiologické stu-
die ukazuji na mozné ovlivnéni u¢inkdt PM, ; na kardi-
ovaskuldrni systém mimo jiné i prostfednictvim obsa-
zenych kovi, zejména prechodnych, kam patii napf.
chréom, nikl, kadmium, mangan nebo rtut’ [3]. Olovo
stanovované ve vzorcich aerosolu neni od plo$ného
zavedeni bezolovnatého benzinu z hlediska piimé ex-
pozice z ovzdusi zdravotné vyznamnou latkou. Z hle-
diska karcinogennich u¢inkd nepfedstavuji zjisténé
koncentrace kadmia, niklu, olova a arzenu ve vétSing
oblasti vyznamné zdravotni riziko.

2.2.3 Hodnoceni zdravotnich rizik
karcinogennich latek

Odhad teoretického zvySeni pravdépodobnosti vzniku
nadorovych onemocnéni v diisledku dlouhodobé expo-
zice Skodlivinam z venkovniho ovzdusi byl proveden

tract. People with chronic obstructive pulmonary
disease and asthma are more sensitive to ozone
exposure. Both short-term and long-term exposure
to ozone affects respiratory morbidity and mortality.
Chronic exposure to ozone increases the frequency of
hospitalizations for exacerbated asthma in children
and for acute exacerbation of cardiovascular and
respiratory diseases in the elderly [5].

In terms of short-term effects, ozone exposure leads
to an increase in total daily mortality in the entire
population by 0.3% for every 10 ug/m* above a level
of 70 ug/m’, calculated for a daily maximum of 8-hour
concentrations. The impact of long-term exposure
on mortality in the population aged over 30 years is
then estimated at 1.4% for every 10 ug/m’ average
of maximum daily 8-hour ozone concentrations above
70 ug/m’ during the April-September period [5].

Carbon monoxide and sulphur dioxide

Air pollution with carbon dioxide and sulphur dioxide
does not represent a significant health risk in the
measured communities even though for sulphur dioxide
the threshold of effect for 24 hour concentrations has
not yet been determined by epidemiological studies.

The 24-hour value of 125 ug/m’ SO, was not exceeded
at any station in the Czech Republic in 2021. The
annual arithmetic means at urban stations ranged
from 2.1 (for background stations) to 8.6 ug/m’, the
estimate of the mean value for unencumbered urban
locations is 3.9 ug/m? as in year 2020.

The highest annual arithmetic means of CO>400 ug/
m’/year were measured at traffic “hot spot” stations.

Metals

There is very little scientific knowledge about the
health effects of exposure to trace amounts of airborne
metals. Epidemiological studies show the possible
influence of the PM,  fraction on the cardiovascular
system, amongst other routes through contained
metals, especially transition metals, which include
chromium, nickel, cadmium, manganese or mercury
[3]. Since the widespread introduction of lead-free
gasoline, lead determined in aerosol samples has not
been a health-significant substance in terms of direct
airborne exposure. In terms of carcinogenic effects,
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Tab. 2.2.3.1 Hodnoty jednotkového rizika pro sledované latky s karcinogennim ti¢inkem
Tab. 2.2.3.1 Unit cancer risk values for the monitored carcinogens

Skodlivina Arzen Benzo[a]pyren Benzo[a]anthracen
Pollutant Arsenic Nickel Benzo[a]pyrene Benzo[aJanthracene
Jednotka rizika
UCR 1,5E-03 3,8E-04 8,7E-02 1,0E-04
Skodlivina Benzo[b]fluoranthen Benzol[k]fluoranthen Benzo[ghi]perlen Dibenz[ah]anthracen
Pollutant Benzo[b]fluoranthene Benzo[k]fluoranthene Benzo[ghi]perylene 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

pro arzen, nikl, kadmium, benzen a pro benzo[a]py-
ren. Odhad vychazi z teorie bezprahového ptisobeni
karcinogennich latek a uvaZuje linedrni vztah mezi
davkou a ucinkem. 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 ovzdusi. Hodnoty jednotkového rizika pro hodno-
ceni karcinogennich latek (tab. 2.2.3.1) byly pfevzaty
z materiald Svétové zdravotnické organizace [6], [7]
a z dalSich zdroj0, napt. US EPA.

Pro obyvatele jednotlivych typl méstskych lokalit
byla uvazovana celozivotni expozice sledovanym
latkam na rovni ro¢nich aritmetickych prumeéri za
rok 2021 a byla vypoc¢tena mira individualniho rizika.
Vysledky shrnuje tab. 2.2.3.2, ve které je pro vybrané
hodnocené skodliviny uvedena jednak vysSe individu-
alniho rizika, ziskana na zakladé koncentraci na re-
publikovych emisné pfimo nezatizenych pozad’ovych
stanicich, dale minimalni hodnota zdravotniho rizika
pro obyvatele nejméné zatizeného typu méstskych lo-
kalit a maximalni hodnota pro obyvatele nejvice za-
tizeného typu meéstskych lokalit. Primérna hodnota
individualniho rizika pak byla vypoctena na zakladé
koncentraci karcinogennich latek ve vSech typech
meéstskych lokalit.

Teoretické zvySeni rizika nadorového onemocnéni
v disledku expozice znecistujicim latkam z venkov-
niho ovzdusi se jiz nékolik let v podstaté neméni a po-
hybuje se pro jednotlivé karcinogenni latky v tadu
10* az 10*. Konkrétné v roce 2021 bylo riziko vzniku
nadorového onemocnéni od tii piipadti na 100 miliont
po osm piipadl na 10 tisic obyvatel. Nejvetsi ptispe-
vek dlouhodobé predstavuje expozice karcinogennim

the detected concentrations of cadmium, nickel, lead
and arsenic do not represent a significant health risk
in most areas.

2.2.3 Health risks of carcinogenic
substances

An estimate of the theoretical increase in the probability
of developing cancer due to long-term exposure to
pollutants from outdoor air was made for arsenic,
nickel, cadmium, benzene and benzo[a]pyrene. The
estimate is based on the theory of non-threshold action
of carcinogenic substances and considers a linear
relationship between dose and effect. The unit cancer
risk (UCR) values, which represent the magnitude of
the risk of increasing the probability of cancer with
lifetime exposure to 1 ug/m’ of a carcinogenic substance
were used for the calculation. Unit risk values for the
evaluation of carcinogenic substances (Tab. 2.2.3.1)
were taken from WHO Air quality guidelines [6], [7]
and from other sources, such as the US EPA.

For residents of individual types of urban locations,
lifetime exposure to the monitored substances as
annual arithmetic means for 2021 was considered,
and the level of individual risk was calculated. The
results are summarized in Tab. 2.2.3.2. It contains
the level of individual risk, obtained on the basis of
concentrations at the national background stations,
as well as the minimum value of the health risk for
residents of the least burdened type of urban locations
and the maximum value for residents of the most
burdened type of urban location. The average value
of the individual risk was then calculated based on the
concentrations of carcinogenic substances in all types
of urban locations.
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Tab. 2.2.3.2 Odhad individualniho rizika expozice nejvyznamnéjSim karcinogennim liatkam ve venkovnim
ovzdusi (v poétech piipadi onemocnéni rakovinou na 1 milion obyvatel), 2021
Tab. 2.2.3.2 Estimate of the individual risk from exposure to airborne carcinogens [in number of cancer cases

per 1 mil. population], 2021

Méstské prostredi
Skodlivina Republikové pozadi Urban environment
Pollutant Rural background Minimalni hodnota Pramérna hodnota Maximalni hodnota
Minimum value Mean value Maximum value
Arzen 0,67 0,67 1,56 4,95
Arsenic
Nikl
Nickel 0.10 0,10 0,21 1,22
Kadmium
Cadmium 0,03 0,04 0,11 0,90
Benzen
Benzene 3,60 3,60 7,20 21,00
Benzo[a]pyren
21,8 26,1 163,0 774,0

Benzo[a]pyrene

polycyklickym aromatickym uhlovodiktim. V nejvice
zatizenych primyslovych méstskych lokalitdch bylo
dosazeno hodnot, které pfedstavuji zvySeni celo-
zivotniho rizika vzniku nddorového onemocnéni
o tém¢éf jeden ptipad na tisic obyvatel.
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Obr. 2.1 Ro¢ni koncentrace ¢astic frakce PM, | — primér pro jednotlivé typy méFicich stanic, 2021
Fig. 2.1 Annual levels of particulate matter PM,, — mean values for individual types of measuring
stations, 2021
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Obr. 2.2 Poéty méFicich stanic v koncentra¢nich intervalech ro¢niho priméru aerosolovych ¢astic,
2021

Fig. 2.2 Number of measuring stations in the annual mean concentration intervals of suspended
particles, 2021
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Obr. 2.3  Odhad priméru ro¢nich koncentraci &astic frakei PM,; a PM, v b&€Zném méstském pro-
stiedi* (mimo Moravskoslezského kraje), 2000-2021

Fig. 2.3 Estimation of the annual mean PM,, and PM, ; concentrations in the Czech urban back-
ground* (except the Moravian-Silesian Region), 2000-2021
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* spoc¢teno 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 categorization (see Tab. 2.1.2)

Obr. 2.4 Odhad priméri roénich koncentraci benzo[a]pyrenu, arsenu a niklu v béZném méstském
prostredi*, 2000-2021

Fig. 2.4 Estimation of the annual mean levels of BaP, As and Ni for the Czech urban background¥,
2000-2021
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* spocteno pro méstské obytné lokality kategorie 2 az 5 na zakladé kategorizace méficich stanic (viz tab. 2.1.2), véetné MSK
* calculated for urban residential locations in the categories 2—5 based on categorization, incl. MSR (see Tab. 2.1.2)
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Obr. 2.5 Priibéh priméru ro¢nich koncentraci benzo[a|pyrenu na riznych typech méricich sta-
nic*, 2011-2021

Fig. 2.5 Time trend of annual mean BaP concentrations at various types of measuring stations*,
2011-2021
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* Kategorie méficich stanic / Measuring station category: Pozadi CR / National background 11, Méstské / Urban 2-3,
Dopravni / Traffic 4-7, Pramyslové / Industrial 8-10, Vesnické/venkovské / Rural 12—-17, viz Tab. 2.1.2

Obr.2.6 Rozpéti primérnych mési¢nich koncentraci benzo[a]pyrenu v méstském prostiedi CR, 2021
Fig. 2.6 Range of average monthly concentrations of benzolaf pyrene at urban stations in CR, 2021
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Obr.2.7 Primérné ro¢ni a sezonni koncentrace benzo[a]pyrenu na vybranych stanicich, 20102021
Fig. 2.7 Average annual and seasonal BaP concentrations at selected stations, 2010-2021
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Zdravotni dusledky a rizika znecisténi pitné a rekreac¢ni vody
Health risks from drinking and bathing water pollution

3. ZDRAVOTNIi DUSLEDKY
A RIZIKA ZNECISTENI PITNE
A REKREACNI vODY

Udaje o kvalité pitné vody jsou od roku 2004 ziskava-
ny pomoci informa¢niho systému pitna voda (IS PiVo)
spravované¢ho Ministerstvem zdravotnictvi, ktery za-
hrnuje vSechny vodovody a dalsi zptisoby vefejného
zasobovani pitnou vodou v CR. Zdrojem dat jsou
predevsim rozbory zajisStované provozovateli, jejichz
provedeni v piedepsané Cetnosti a rozsahu je ulozeno
platnou legislativou; pouze mala ¢ast dat byla potize-
na hygienickou sluzbou v rdmci statniho zdravotniho
dozoru. Do systému mohou byt vkladany pouze vy-
sledky analyz provedenych v laboratofich s platnym
osvédCenim o akreditaci, autorizaci nebo o spravné
¢innosti laboratofe. Do zpracovani udaji o kvalité pit-
né vody nejsou zahrnuta data pfi havarijnich stavech,
kterych je vsak v databazi minimum. Ukazatele kva-
lity jsou posuzovany podle vyhlasky ¢. 252/2004 Sb.,
ve znéni pozdéjsich predpisd, kterou se stanovi hygi-
enické pozadavky na pitnou a teplou vodu a Cetnost
a rozsah kontroly pitné vody. Tato vyhlaSka transpo-
nuje evropskou smérnici Rady 98/83/EC.

V roce 2021 bylo monitorovano celkem 4048 vertej-
nych vodovodu!. Pievazna ¢ast (3777) jsou mensi
vodovody zasobujici 5000 a méné obyvatel, z toho
3256 vodovodi zasobuje méné nez 1000 obyvatel.
Pouze 271 vodovodu patfilo do kategorie vétsich
s vice nez 5000 zasobovanymi obyvateli. Tyto vodo-
vody viak zasobuji velkou vétsinu obyvatel CR (cca
80 %) napojenych na vefejny vodovod.

3.1 Kvalita pitné vody

V roce 2021 byly do databaze IS PiVo vlozeny vysled-
ky ze 37,9 tisic odbért pitné vody, pii kterych bylo
ziskano zhruba 1,3 mil. hodnot jednotlivych ukazate-
It jakosti vody. Celkem bylo sledovano 289 ukaza-
telt, z toho 195 riznych pesticidnich latek. Polovina
vSech odbérii byla provedena z nejmensich vodovoda,

3. HEALTH RISKS FROM
DRINKING AND BATHING
WATER POLLUTION

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 data are primarily provided by water-
mains operators, a small part of the data was obtained
by the public health service within the state health
supervision. 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 emergency
water quality are not included in the data processing,
which are very scarce in the PiVo database. The
quality indicators have been assessed in accordance
with the Decree No. 252/2004 Coll., as amended,
which lays down hygienic requirements for drinking
and hot water as well as the frequency and scope of
drinking water sampling. This Decree transposes the
European Council Directive 98/83/EC.

In 2021, total of 4,048 water mains' were monitored.
The vast majority of the water mains (3,777) were
smaller, i.e. serving less than 5,000 population; out of
them 3,256 serve less than 1,000 population. Only 271
water mains were classified as larger (supplying over
5,000 pop.), but served 80% of the Czech population
connected to the public water supply systems.

3.1 Drinking water quality

In 2021, about 37.9 thousand samplings were made
and more than 1.3 mil. pieces of data on drinking
water quality were obtained. Total of 289 indicators
were monitored, including 195 different pesticide
substances. Half of all samplings were made from
the smallest water mains, supplying up to 1,000
inhabitants. The limits of indicators potentially

1 Zakladni jednotky pro posuzovani kvality pitné vody podle vy-
hlasky Ministerstva zdravotnictvi CR 252/2004 Sb., ve znéni
pozdéjSich pfedpist, 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
pfiblizné stejna.

1 The basic unit used in the assessment of drinking water qua-
lity from the public water supply system as defined by the De-
cree 252/2004 Coll. as amended is the supply zone. A supply
zone is virtually the same term as a public water supply. They
differ only in the case where one water main is supplied from
several sources, which differ significantly in their quality and
do not mix before entering the appliance — then this water
supply is divided into several supplied areas, in which the
water quality is approximately the same.
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zasobujicich do 1000 obyvatel. Limity zdravotng vy-
znamnych ukazateli (limitovanych nejvyssi mezni
hodnotou?, NMH) byly piekro¢eny celkem v 2170
ptipadech. Mezni hodnoty® (MH) ukazateli jakosti,
charakterizujicich piedev§im organoleptické vlast-
nosti pitné vody, nebyly dodrzeny v 6321 ptipadech.
Ve vétsich vodovodech bylo zjisténo piekroceni
NMH v 0,15 % a MH v 0,5 % stanoveni. V menSich
vodovodech ptekro¢ilo NMH 0,3 % stanoveni, MH
1,8 % stanoveni. Vyvoj jakosti pitné vody dodavané
vefejnymi vodovody, resp. vyvoj Cetnosti pirekroceni
limitnich hodnot ve vétSich a mensich vodovodech
v letech 2016-2021 je znazornén na obr. 3.1.

Nejvyssi Cetnost piekro¢eni NMH byla nalezena vzdy
u pitné vody vyrobené z podzemnich zdroji; divo-
dem je jednak mnohem vys$i pocet téchto vétSinou
velmi malych zdroju, jednak méné sofistikovana tpra-
va a obvykle také nizsi profesionalita obsluhy, protoze
tyto vodovody provozuji predevsim obce.

Podle ziskanych udaja z IS PiVo bylo v roce 2021
v Ceské republice 38,5 % obyvatel (3523 vodovodi)
zasobovano pitnou vodou vyrobenou z podzemnich
zdroja, 39,1 % obyvatel (330 vodovodll) z povrcho-
vych zdroji a 22,4 % obyvatel (195 vodovodl) ze
smiSenych zdroji.

Cetnost nedodrzeni limitnich hodnot vzriistd se zmen-
Sujici se velikosti vodovodu (s klesajicim poctem za-
sobovanych obyvatel). Ve vétSich vodovodech neni
dodrzovana nejvys$§i mezni hodnota nejcastéji pro
chloroform (1,5 % vzorkli v r. 2021), ktery vznika
jako vedlejsi produkt chlorovani vody. Jeho koncent-
race zavisi na dob€ zdrZzeni vody v potrubi, a proto ve
velkych vodovodech s delsi siti je nachazen vice, nez
ve vodovodech mensich. Velké vodovody také castéji
vyuzivaji jako surovou povrchovou vodu, kterd i pies
upravu vody obsahuje vice ptirodnich organickych 1a-
tek, ze kterych se chloroform (a dalsi vedlejsi produkty
dezinfekce) tvoii. V mensich vodovodech byly nejcas-
t&ji ptekracovany NMH pro chlore¢nany (4,4 %), du-
si¢nany (1,6 %), chloroform (0,9 %) a arsen (0,5 %).
Relativné vyssi Cetnost piekra¢ovani limitnich hodnot

2 NejvysSi mezni hodnota je limitni hodnotou obsahu zdravot-
né vyznamnych ukazatell v pitné vodé (NMH). Prekro&eni
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.

hazardous to health (limited by the maximum limit
value* MLV) were exceeded in 2,170 cases. Failure
to comply with the limit values® (LVs) for the quality
indicators relevant to the sensory properties was
reported in 6,321 cases. In larger water supplies,
MLV and LV were exceeded in 0.15% and 0.5% cases,
respectively. Similarly, in smaller water mains, the
respective rates were 0.3% and 1.8%. The time trend
in the drinking water quality from the public supply
system in 2016—2021 is shown in Fig. 3.1.

The highest frequency of MLV exceedances was always

found for drinking water produced from underground
sources. The reason is a great number of these mostly
very small sources, a less sophisticated treatment, and
usually also less skilled staff as these waterworks are
operated mainly by municipalities.

According to the data from the PiVo database, about
38.5% of the Czech population is supplied with
drinking water produced from underground sources
(3,523 water mains), about 39.1% of the population
from surface sources (330 water mains) and about
22.4% of the population from mixed sources (195).

The frequency of non-compliance with the limit values
increases with the decreasing size of the water supply
system (with the decreasing number of supplied
inhabitants). In larger water mains, the highest limit
value is most often exceeded for chloroform (1.5%
of samples), a by-product of water chlorination. Its
concentration depends on the retention time of water
in the pipeline, and therefore it is found more in large
water mains with a longer network than in smaller
water mains. Large water mains also more often use
as raw surface water, which, despite water treatment,
contains more natural organic matter from which
chloroform (and other by-products of disinfection) is
formed. MLVs for chlorates (4.4%), nitrates (1.6%),
chloroform (0.9%) and arsenic (0.5%) were most often
exceeded in smaller water mains. The relatively higher
frequency of exceeding the limit values for uranium

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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také pro uran (1,7 %) je zplUsobena nizkym poctem
vzorkl a sledovanim uranu predevsim v rizikovych vo-
dovodech. Nadlimitni obsah koliformnich bakterii byl
zjistén v 1,4 % vzorkl z vétSich a v 4,6 % z menSich
vodovodi. Cetnost prekrogeni limitnich hodnot pro mi-
krobiologické ukazatele je zndzornéna na obr. 3.2 a pro
zdravotné vyznamné chemické ukazatele na obr. 3.3.

V pitné vodé jsou stanovovany jednotlivé pesticidni
latky podle jejich pravdépodobného vyskytu v da-
ném zdroji. V roce 2021 bylo ve vétsich vodovodech
provedeno zhruba 63 tisic stanoveni a v mensich pfes
247 tisic stanoveni; analyzovano bylo celkem 195
pesticidnich latek (matefskych latek a jejich relevant-
nich* a nerelevantnich® metaboliti). Nejcastéji byla
pfekracovéna limitni hodnota pro acetochlor ESA (ve
vétSich vodovodech 1,8 %, v mensSich vodovodech
2,8 %) a alachlor ESA (0,64 % a 3,5 %). U¢inna latka
acetochlor, jehoZ rozpadem vznika acetochlor ESA, je
od roku 2013 zakazan v EU pouzivat jako herbicid
z divodu pravdépodobné karcinogenity a poskozeni
hormonalni rovnovahy. Také alachlor byl jako Gi¢inna
latka vytazen z pouziti v roce 2008. Tyto latky pronik-
ly vyluhovanim do podzemni vody, kde velmi pomalu
degraduji. Podobné pouzivani nékterych dalSich pesti-
cidu, které jsou Castéji analyzovany v pitné vod¢, jako
propachlor a hexazinon, bylo jiz ukon&eno. Cetnost
nedodrzeni limitnich hodnot pro nej¢astéji nachdzené
pesticidni latky v pitné vod¢ je zobrazena na obr. 3.4.

Dusi¢nany a chloroform (vedlejsi produkt dezinfekce
vody) jsou z hlediska znamych zdravotnich rizik nej-
problematictéj§imi kontaminanty pitné vody. Piekro-
¢eni limitni hodnoty dusi¢nanti (50 mg/1) bylo zjisténo
v 1,2 % ptipadi. Zhruba 13,5 tisic obyvatel bylo zaso-
bovano pitnou vodou, kde priimérna ro¢ni koncentra-
ce dusi¢nanti dosahla nebo ptekrocila limitni hodnotu;
z nich 4,3 tisic obyvatel je zadsobovano vodovodem
s udélenou vyjimkou (60—80 mg/l). Obsah chlorofor-
mu nad limitni hodnotou (30 pg/l) byl zjistén v 1,1 %
ptipadi; zhruba 20 tisic obyvatel bylo zasobovano
pitnou vodou, kde primérna ro¢ni koncentrace chlo-
roformu dosahla nebo ptekrocila limitni hodnotu.

Od roku 2018 je v pitné vodé monitorovan kromé
chloritanti také obsah chlore¢nani. Vznikaji jako

(1.7%) is due to the low number of samples, and
monitoring of uranium especially in the high-risk water
mains. The frequency of exceeding the limit values for
microbiological indicators is shown in Fig. 3.2, for
health-relevant chemical indicators in Fig. 3.3.

In drinking water, individual pesticides have been
determined according to their probable occurrence in
a given source. In 2021, approximately 63 thousand
determinations were performed in larger water
mains, and over 247 thousand determinations
in smaller water mains, a total of 195 pesticide
substances were analyzed (parent substances and
their relevant* and irrelevant® metabolites). The limit
value for acetochlor ESA was most often exceeded
(1.8% in larger water mains, 2.8% in smaller water
mains) and alachlor ESA (0,64 % and 3,5 %, resp.).
The active substance acetochlor, the metabolite of
which is acetochlor ESA, has been banned in the EU
since 2013 for use as a herbicide due to probable
carcinogenicity and damage to
balance. Alachlor was also withdrawn from use as
an active substance in 2008. Through leaching, these

the hormonal

substances enter the groundwater where they degrade
very slowly. Similarly, some other pesticides that
have been commonly detected in drinking water, such
as propachlor and hexazinone, have already been
phased out. The frequency of non-compliance with the
limit values for the most frequent pesticides is shown
in Fig. 3.4.

Nitrates and chloroform (a by-product of water
disinfection) are the most problematic contaminants
of drinking water in terms of health risk. Exceedance
of the nitrate limit value of 50 mg/l was found in 1.2%
of cases. Approximately 13.5 thousand inhabitants
were supplied with drinking water in which the mean
annual concentration of nitrates reached or exceeded
the limit value. Chloroform content above the limit
value of 30 ug/l was found in 1.1% of cases, about
20 thousand inhabitants were supplied with drinking
water, where the average annual concentration of
chloroform reached or exceeded the limit value.

Since 2018, in addition to chlorites, the content of
chlorates in drinking water has also been monitored.

4 Metabolity pesticidu, které jsou podobné toxické jako jejich
matefskeé latky (stejna limitni hodnota = 0,1 pg/l).

5 Metabolity pesticidli, které maji mnohem nizsi toxicitu ve
srovnani se svymi matefskymi latkami.

4 Metabolites of pesticides that are toxic similarly to their par-
ent substances (the same limit value = 0.1 ug/l).

5 Metabolites of pesticides that are much less toxic than their
parent substances.
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vedlejsi produkt desinfekce vody, zejména pomo-
ci chlornanu sodného ¢i vapenatého. ZvysSeny obsah
chlore¢nanti v pitné vod¢ je problém téméi vyhradné
malych vodovodi, kde se chlornan jako desinfek¢ni
latka hojné pouziva. Pii¢in je podle Setieni SZU z let
2019-2020 nékolik: pouzivani chlornanu po vyprseni
doby expirace nebo jeho skladovani v nevyhovujicich
podminkéch a naslednych chemickych reakcei, a dale
neodlivodnéné pirechlorovani vody. Situace se diky
celkem snadnému feSeni (instruktaz provozovatele/
obsluhy vodovodu) postupné zlepsuje, ¢etnost nedo-
drzeni NMH pro chlore¢nany poklesla v malych vo-
dovodech z 5,5 % vzorkd v roce 2018 na 3,4 % v roce
2021.

Zdravotni vyznam optimalniho obsahu vapniku a hot-
¢iku v pitné vode je nesporny. Z monitoringu vyply-
va, Ze jen 28 % obyvatel je zasobovano pitnou vodou
s doporucenou optimalni koncentraci vapniku (40—
80 mg/l) a pouhd 4 % obyvatel s optimalni koncent-
raci hotciku (20-30 mg/1). Vodou s optimalni tvrdosti
(2-3,5 mmol/l) je zasobovano 30 % obyvatel. Proto je
snizovani obsahu téchto prvki domaci tpravou vody
v naprosté vétSin€ piipadi nezadouci.

Obsah radionuklidd pfitomnych v pitné vodé zptso-
bi efektivni davku v primeéru ptiblizné 0,07 mSv/rok.
Pfijmem pitné vody je tedy ¢erpano 7 % obecného li-
mitu (1 mSv/rok) daného vyhlaskou ¢. 236/2016 Sb.,
o radia¢ni ochrané.

Schvalené vyjimky

Pro 104 vodovodu platila v roce 2021 vyjimka z da-
vodu nedodrZeni limitniho obsahu zdravotné vyznam-
nych ukazatelii, schvalena organem ochrany vetejné-
ho zdravi. Mirng&jsi hygienicky limit, nez stanovi vy-
hlaska ¢. 252/2004 Sb. v platném znéni, byl nejcastéji
povolen pro pesticidni latky (69 vodovodt), napt. pro
acetochlor ESA (43 vodovodi zasobujicich celkem
52 tisic obyvatel) nebo alachlor ESA (19 vodovodd,
10 tisic obyv.). Pro 23 vodovodi (28 tisic obyvatel)
byla ud€lena vyjimka z diivodu nadlimitniho obsahu
dusi¢nanti. Pro zdravotné rizikové kontaminanty pitné
vody (ukazatele s NMH) neni mozné udélit vyjimku
na neomezené dlouhou dobu, ale nejvyse na trikrat tii
roky, pficemz posledni (tfeti) obdobi musi schvalit
Evropska komise. Podle udajti v databazi PiVo platil
ve 35 vodovodech (5,5 tisic obyvatel) alespoii po Cast
roku 2021 Gplny ¢i Castecny zakaz uzivani vody z vo-
dovodu jako vody pitné.

They arise as a by-product of water disinfection,
especially with sodium or calcium hypochlorite. The
increased content of chlorates in drinking water is
a problem almost exclusively of small water supply
systems, where hypochlorite is widely used as
a disinfectant. According to the NIPH investigation
from 2019-2020, there are several causes: the use
of hypochlorite after the expiry date or its storage
in unsuitable conditions and subsequent chemical
reactions, and also unjustified overchlorination of
water. The situation is gradually improving thanks
to a relatively easy solution (instruction of the water
supply operator); the frequency of non-compliance
with the MLV for chlorates decreased in small water
supply systems from 5.5% of samples in 2018 to 3.4%
in2021.

The importance of the optimal content of calcium
and magnesium in drinking water for health is
well documented. Monitoring shows that only 28%
of the population is supplied with drinking water
with the recommended optimal concentration of
calcium (40-80 mg /1) and only 4% with the optimal
concentration of magnesium (20-30 mg / 1). A total
of 30% of the population is supplied with water with
optimal hardness (2-3.5 mmol/l). Therefore, in the
vast majority of cases, reducing the content of these
elements by home water treatment is undesirable.

The content of radionuclides in drinking water causes an
effective dose of approximately 0.07 mSv/year on average.
Roughly 5% of the general limit (1 mSv / year), given by
Decree No. 236/2016 Coll., on radiation protection, is
thus taken by the drinking water consumption.

Granted exemptions

In 2021, an exception for non-compliance with the
limit content of health-significant indicators, approved
by the public health protection authority, was valid for
104 water supply systems. A milder hygiene limit than
that stipulated in Decree No. 252/2004 Coll. in its
current version was most often allowed for pesticide
substances (69 water supply systems), e.g. for
acetochlor ESA (43 water supply systems supplying
a total of 52 thousand inhabitants) or alachlor ESA
(19 water supply systems, 10 thousand inhabitants).
An exemption was granted for 23 water supply
systems (28 thousand inhabitants) due to exceeding
the nitrate content. For health-relevant drinking
water contaminants (indicators with MLV), it is not

34

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



Zdravotni dusledky a rizika znecisténi pitné a rekreac¢ni vody
Health risks from drinking and bathing water pollution

3.2 Expozice kontaminantim z pitné
vody

U vybranych, zdravotng rizikovych kontaminantt (ar-
sen, chlorethen, dusitany, dusi¢nany, hlinik, kadmium,
mangan, méd’, nikl, olovo, rtut, selen, chloroform),
pro které je stanoven expozi¢ni limit (tj. bezpecny
denni pifijem), byla hodnocena zatéz obyvatelstva
z piijmu pitné vody. Z hodnocenych kontaminantl
je nejvyssi privod dusi¢nani; pitim pitné vody z ve-
fejnych vodovodl je primémeé® Cerpano 6-9 % cel-
kového denniho pfijatelného ptivodu’ dusi¢nand (pii
denni konzumaci 1,5 litru pitné vody z vodovodu).
U chloroformu, arsenu a niklu byl zjistén primérny
privod z pitné vody ve vysi kolem jednoho procenta
tolerovatelného piivodu. Koncentrace ostatnich hod-
nocenych kontaminantli v pitné vodé Casto neptesa-
huji mez stanovitelnosti pouzité analytické metody,
a proto expozici témto latkdm nelze kvantifikovat.
Lze vsak konstatovat, Ze primérna expozice je mensi
nez 1 % prtislusného expozi¢niho limitu. To se tyka
i pesticidnich latek a jejich metabolitil.

Ackoliv primérny pifivod dusi¢nanti pitnou vodou
predstavuje pro obyvatele CR jen nékolik procent cel-
kového denniho pfijatelného ptivodu, zhruba tietina
obyvatel (36 %) zasobovanych vetejnym vodovodem
pfijme denn¢ pitnou vodou vice nez 10 %. Jestlize
by byl obsah dusi¢nanti na urovni limitni hodnoty
(50 mg/l), prispivala by takova pitna voda pfi spotiebé
1 I/den u dospélého cloveka k celkovému piijatelné-
mu ptivodu dusi¢nanti 21 %, pii spotiebé 2 I/den pak
42 %. Rozdé€leni obyvatel podle velikosti expozice
riznym kontaminantim z pitné vody v roce 2021 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 ucinkt. Nicméné
v ptipadée udéleni vyjimky miize byt organem ochrany

6 Velikost expozice kontaminanttim v CR byla ziskéana pomoci
stfedni koncentrace (medianu) koncentraci ve vodovodech
ziskanych rozbory vzorkd vody béhem roku. Primérna expo-
zice za vSechny vodovody pak byla zvazena poctem zasobo-
vanych obyvatel, s vysledkem zhruba 7-8 % denniho pfijatel-
ného pfivodu. Pfi pouziti 90% kvantilu koncentraci dusi¢nanu
jde o hodnotu ve vysi 9-10 %.

7 Celkovy pfijatelny/tolerovatelny denni pfivod (expozi¢ni limit)
kontaminantu je takovy pfivod potravinami, vodou, prachem
apod., ktery podle souasnych poznatkd nepfedstavuje zdra-
votni riziko ani pfi celoZivotni expozici.

possible to grant an exemption for an unlimited period
of time, but for a maximum of three times three years,
while the last (third) period must be approved by the
European Commission. According to the data in the
PiVo database, a complete or partial ban on the use of
tap water as drinking water was in force in 35 water
supply systems (5.5 thousand inhabitants) for at least
part of 2021.

3.2 Exposure to contaminants from
drinking water

For the selected hazardous contaminants (arsenic,
chloroethene, nitrites, nitrates, aluminium, cadmium,
manganese, copper, nickel, lead, mercury, selenium,
chloroform), for which an exposure limit is set (ie
safe daily intake), the population burden by these
substances from the drinking water intake was
assessed. Of the evaluated contaminants, the highest
is the intake of nitrates. By drinking water from public
water mains, on average 6—9% of the total daily
acceptable intake’ of nitrates on average® is taken (with
daily consumption of 1.5 litres of drinking water from
the water supply system). For chloroform and arsenic,
an average drinking water intake of about one percent
of the tolerable intake was found. Concentration of
other contaminants evaluated in drinking water often
does not exceed the limit of quantification of the
analytical method used and therefore the exposure
to these substances cannot be quantified. However, it
can be assumed that the average exposure is less than
1% of the relevant exposure limit. This also applies to
pesticides and their metabolites.

Although the average intake of nitrates by drinking
water represents only few percent of the total daily
acceptable intake for the Czech population, roughly
one third of the population (36%) are supplied with
drinking water that accounts for more than 10% of
the acceptable daily intake of nitrates. If the nitrate
content was at the level of the limit value (50 mg/l),

6 The exposure to contaminants in the Czech Republic was
calculated from the median concentrations obtained by
sampling within a year. The average exposure for all water
mains was weighed by the number of inhabitants supplied,
resulting in approximately 7-8% of the daily acceptable
intake. For 90% percentile of nitrate concentration the
exposure amounted to 8—10% of ADI value.

7 The total acceptable/tolerable daily intake (exposure limit)
of a contaminant is such intake through food, water, dust,
etc., which, according to current knowledge does not pose
a health risk even during lifetime exposure.
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vefejného zdravi uréena na zékladé hodnoceni zdra-
votnich rizik skupina spotiebitelli jako ohrozena (ob-
vykle kojenci a malé déti nebo t€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 zvySeni poctu
nadorovych onemocnéni

Pro vypocet ptedpovédi 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,
indeno[ /,2,3-cd]pyren, tetrachlorethen, trichlorethen)
z ptivodu pitné vody byl pouzit linearni bezprahovy
model podle metody hodnoceni zdravotniho rizika.
Pro vypocet roéniho piispévku odhadu zvySeni rizi-
ka byla pouzita hodnota priimérné hmotnosti ¢lovéka
70 kg, sttedni délka zivota 70 rokt, celozivotni expo-
zice (pfepoctena na rocni expozici a riziko) a stredni
hodnota spotieby pitné vody 1,5 litru denn€. Protoze
neexistuje dostatek informaci o ucinku sledovanych
latek ve smési v koncentracich, ve kterych jsou tyto
latky nalézany v pitné vodeé, bylo podle doporuceni
US EPA uvazovano prosté s¢itani u¢inkti jednotlivych
latek. Podle vypoctu teoretického zvySeni pravdépo-
dobnosti vzniku nadorovych onemocnéni v dusled-
ku chronické expozice karcinogennim latkam mutze
konzumace pitné vody z vetejného vodovodu piispét
k roénimu zvySeni pravdépodobnosti vzniku nadoro-
vych onemocnéni piiblizné dvéma piipady na 10 mi-
lionti obyvatel.

Vypocty expozice a rizika byly provedeny podle stan-
dardniho postupu, nicméné pouzité expozic¢ni faktory
jsou vzdy zatizeny urcitou mirou nejistoty, jako na-
ptiklad omezené spektrum sledovanych zdravotné
vyznamnych latek, individudlni velikost konzumace
pitné vody z vodovodu, riznd 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 kontaminantti podobné vyznamné jako oralni
pfijem, nebyly uvazovany, protoze chybi specifické
udaje o chovani ¢eské populace pifi vyuzivani vody
v domécnosti.

such drinking water would contribute in an adult
to the acceptable nitrate intake of 21% and 42% at
a consumption of 1 l/day and 2 l/day, respectively. The
distribution of the population according to the size of
exposure to various contaminants from drinking water
in 2021 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 health
in terms of non-carcinogenic effects. However, it is
possible that when an exemption should be granted, the
public health authority designates a vulnerable group
of consumers (usually infants and young children or
pregnant women). This group is then excluded from
the supply, or consumption of such water 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-dichloroethane,
benzene, benzo[a]pyrene, benzo[b]fluoranthene, benzo-
[k[fluoranthene, bromodichloromethane, bromoform,
chloroethene /vinyl chloride/, dibromochloromethane,
indeno[1,2,3-cd]pyrene, tetrachloroethene, and tri-
chloroethene) from drinking water intake, the linear
no-threshold model was used in accordance with the
health risk assessment method. For the calculation of
the annual contribution to the estimated incremental
cancer risk, an average body weight of 70 kg,
mean life expectancy of 70 years, lifelong exposure
(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 follows
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
health, individual variation in tap water consumption
and absorption of the monitored substances in the
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Pocatkem roku 2020 byla publikovana studie [1],
ktera se poprvé na urovni celé Evropské unie (EU)
pokusila odhadnout dopad vedlejSich produktd dez-
infekce pitné vody na zdravi obyvatel. Byl zkouman
vyskyt nadortt mo¢ového méchyfte, u kterych je vztah
k vedlejsim produktim dezinfekce epidemiologicky
prokazan. Studie vychazela z dostupnych informaci
o vyskytu trihalogenmethani (THM) v pitné vodé
v zemich EU v roce 2016, pticemz THM brala jako
ukazatel celé smési vedlej§ich produktii. Pro CR bylo
vypocteno, ze nasledkem expozice vedlejsim produk-
tim dezinfekce v pitné vod¢ vznikne rocné 138 pfi-
padt (95 % CI: 70-204) nadortt moc¢ového méchyie,
coz je 5 % ptipadi tohoto nadoru, které jsou kazdym
rokem u nas nov¢ diagnostikovany.

3.4 Jakost vody ve verejnych
a komerc¢né vyuzZivanych studnach

V ramci celostatniho monitoringu jsou informac¢nim
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 pitna voda (komeréni
studny). V roce 2021 bylo provedeno zhruba 5 tisic
odbért vzorkl vody z 250 vetejnych a 1 898 komer¢-
nich studni. Limity zdravotn€ vyznamnych ukazatelt
byly ptekroceny v 0,7 % ptislusnych stanoveni, mezni
hodnoty pak ve 3,5 %. Relativné ¢etné byly nalezy
nedodrzeni limitnich hodnot vSech mikrobiologic-
kych ukazateli jakosti pitné vody, jako jsou intesti-
nalni enterokoky (3,9 %), koliformni bakterie (9,1 %)
a Escherichia coli (2,7 %). Z dal$ich ukazatelt byly
nejéastéji nedodrzeny limitni hodnoty pH (13,3 %),
manganu (8,6 %), chlore¢nant (7,2 %), chlorida
(5,0 %), dusi¢nani (2,6 %), acetochloru ESA (2,8 %)
a alachloru ESA (1,3 %).

3.5 Ukazatele primého poskozeni zdravi
Z pitné vody

V roce 2021 byly hlaseny dvé potvrzené epidemie
z pitné vody. Vyplyva to z pfimych hlaSeni pracovnika
odboru komunalni hygieny krajskych hygienickych
stanic o zaznamenanych nékazach, otravach ¢i jinych
onemocnénich, ke kterym doslo v souvislosti s jakos-
ti a uzivanim pitné vody ze sledovanych vodovodi
a verejnych (popf. pro zasobovani vetejnosti pouzi-
vanych) studni. Jedna udalost byla z vetejného vodo-
vodu v Pardubickém kraji, druhd vznikla zavadou na

body, etc. They might result in risk underestimation
or overestimation. Inhalation and dermal exposure
that are similarly significant as the ingestion of some
contaminants were not taken into account, as specific
data is missing on the use of water in Czech households.

In 2020, a study was published [1] which for the
first time attempted to assess the impact of drinking
water disinfection by-products on public health at the
European Union (EU) level. The incidence of bladder
cancer was investigated, in which the relationship to
by-products of disinfection was proven. The study was
based on available information on the occurrence
of trihalomethanes (THM) in drinking water in EU
countries in 2016, taking THM as an indicator of
the whole mixture of disinfection by-products. For
the Czech Republic, it was calculated that 138 cases
(95% CI: 70-204) of bladder cancer arise annually
as a result of exposure to disinfection by-products
in drinking water, it represents 5% of cases of this
cancer newly diagnosed every year.

3.4 Water quality in public and
commercial wells

As part of nationwide monitoring, the PiVo information
system also collects data on the quality of drinking
water from public wells and individual sources used
for business activities, for the performance of which
drinking water must be used (commercial wells). In
2021, approximately 5,000 water samples were taken
from 250 public and 1,898 commercial wells. The limits
of health-relevant indicators were exceeded in 0.7%
of the relevant determinations, and the limit values in
3.5%. There were relatively numerous findings of non-
compliance with the limit values of all microbiological
indicators of drinking water quality, such as intestinal
enterococci (3.9%), coliform bacteria (9.1%), and
Escherichia coli (2.7%). Of the other indicators, the
limit values of pH (13.3%), manganese (8.6%), chlorates
(7.2%), chlorides (5.0%), nitrates (2.6%), acetochlor
ESA (2.8%) and alachlor ESA (1.3%) were not met most
often.

3.5 Health impairment related to
drinking water

In 2021 there were two confirmed epidemics from
drinking water. It emerged from the direct reports of
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vnitinim vodovodu hotelového objektu napojeném na
vetejny vodovod v kraji Vysocina.

3.6 Monitoring kvality rekreacnich 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 fas
a na n¢kterych mistech také s cerkariovou dermati-
tidou (projevuje se intenzivnim svédénim). Masovy
vyskyt sinic a fas a vyznamné zne€isténi pfirodniho
i antropogenniho plivodu muize 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 kromég indikatort fekalni-
ho znecisteéni, u kterych se provadi po kazdé koupaci
sezong tzv. klasifikace z dat za predchozi Ctyfi roky,
hodnoti pfevazné na zakladé posledniho odbéru.

Do informac¢niho systému jsou zasilana data o kvali-
té vody pro koupani béhem koupaci sezoény. Organy
ochrany vefejného zdravi pravideln€ provadi souhrn-
né hodnoceni podle vyhlasky ¢. 238/2011 Sb. (v plat-
ném znéni) a prislusnych metodickych doporuceni
a oznacuji kvalitu koupaci vody pomoci pétibodové
stupnice. Aktualni kvalita koupacich vod je pfistupna
verejnosti na webovych strankach krajskych hygienic-
kych stanic a na webové strance Koupaci vody. Vyvoj
kvality koupacich vod v letech 2011 az 2021 je uve-
den na obr. 3.6, na némz jsou lokality charakterizo-
vany nejhor§im hodnocenim béhem koupaci sezony.
Hodnocenych koupacich vod je v poslednich letech
ptes 270 (2019 — 271, 2020 — 275 a 2021-284). Nej-
vetsim problémem tuzemskych prirodnich vod nadale
zustava masovy vyskyt sinic tvoficich vodni kvéty,
a to zejména béhem letnich mésici a zacatkem podzi-
mu. V roce 2021 byl pocet lokalit s masovym vysky-
tem sinic podobny jako v ptredchozich letech (kromé
roku 2018, kdy ziejmé vlivem velmi teplého pocasi
doslo k urychleni jejich rozvoje). Zhorsené hodnoce-
ni kvili naleztim indikatord fekalniho znecisténi bylo
stejné jako v predchozich sezonach méné Casté. Pri-
pady cerkariové dermatitidy potvrzené nalezem cer-
karii v plzich byly v roce 2021 hlaseny ze dvou nadrzi
(zahrnujici celkem Ctyfi oblasti). Na jedné lokalité se
vyskytly ptipady kozniho onemocnéni, které podle
pfiznakd odpovidalo cerkdriové dermatitidé, avSak

municipal hygiene department workers of regional
hygiene stations about recorded infections, poisonings
or other diseases that occurred in connection with the
quality and use of drinking water from monitored water
supply systems and public (or those used for public
supply) wells. One was from the public water supply in
the Pardubice region, the other was caused by a defect in
the internal water supply of the hotel building connected
to the public water supply in the Vysocina region.

3.6 Monitoring of the bathing water
quality

Health risks from recreational waters, apart from
drowning and injuries, are associated primarily with
contamination by pathogenic microorganisms, the
development of cyanobacteria and algae, and in some
places with cercarial dermatitis (manifested by intense
itching). Themass occurrence of cyanobacteriaandalgae,
and significant pollution of natural and anthropogenic
origin can also negatively affect the attractiveness of
recreational waters. Systematically monitored is the
occurrence of faecal contamination indicators (E. coli
and intestinal enterococci), cyanobacteria and algae,
natural pollution and waste pollution. Faecal pollution
indicators have been classified after each bathing season
based on the data from the previous 4 years; monitoring
results of the other indicators are evaluated mainly based
on the last sampling.

Data on the quality of bathing water during the
bathing season are sent to the information system.
The public health protection authorities regularly
elaborate a summary assessment according to
Decree No. 238/2011 Coll. (as amended) and relevant
methodological recommendations, and indicate the
quality of bathing water using a five-point scale. The
current quality of bathing water is available to the
public on the websites of the regional hygiene stations
and on the Bathing Water website. The development of
bathing water quality in the years 2011 to 2021 is shown
in Fig. 3.6, where the localities are characterized by
the worst rating during the bathing season. Over 270
bathing waters have been evaluated in recent years
(2019 — 271, 2020 — 275 and 2021 — 284). The biggest
problem of domestic natural bathing waters continues
to be the mass occurrence of cyanobacteria that form
water flowers, especially during the summer months
and the beginning of autumn. In 2021, the number of
locations with a mass occurrence of cyanobacteria
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jeji ptivodci v plzich nebyli nalezeni. Na dalsi nddrzi
byli naopak nalezeni ptivodci cerkariové dermatitidy,
ale nebyly hlaseny zadné piipady onemocnéni.

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
vyznamngj$i koupaci vody ve volné ptirodé (podle
smérnice 2006/7/ES se na nich koupe velky pocet
lidi), je zaloZzena pfedevsim na vysledcich sledovani
indikatord fekalniho znecisténi. Kvalitu rekrea¢nich
vod v CR je podle kritérii EU mozno hodnotit jako
pomérn€ dobrou. Na pocatku monitorovani byl podil
vyhovujicich koupacich vod nizky vzhledem ke znac-
nému poctu vod s nedostatecnym 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 155 v roce
2021. Od roku 2012 Evropska komise hodnoti a kla-
sifikuje koupaci vody v EU podle novych pravidel
uvedenych ve smérnici 2006/7/ES (viz § 9 vyhlasky
¢. 238/2011 Sb.). V letech 2012-2021 vyhovéla no-
vym limitnim pozadavkim EU (byla zafazena alespon
do kategorie piijatelna jakost vody) vétSina koupacich
vod v CR — pfiblizné 90 %, v roce 2021 pak konkrétné
144 z celkovych 155, tj. 92,9 %.

Citace:

[1] EVLAMPIDOU, 1., FONT-RIBERA, L., RO-
JAS-RUEDA, D., GRACIA-LAVEDAN, E,
COSTET, N., et al. 2020. Trihalomethanes in
drinking water and bladder cancer burden in
the European Union. Environ Health Perspect,
128(1): 017001, DOI 10.1289/EHP4495.

was similar to previous years (except for 2018, when
their development was apparently accelerated due to
very warm weather). Deteriorated evaluation due to
findings of faecal pollution indicators was less frequent
as in previous seasons. Cases of cercarial dermatitis
confirmed by the finding of cercariae in snails were
reported in 2021 from two water reservoirs (comprising
a total of four areas). In one locality, there were cases
of a skin disease whose symptoms corresponded to
cercarial dermatitis, but its causative agents were not
found in snails. On the other hand, causative agents of
cercarial dermatitis were found in another pond, but no
cases of the disease were reported.

According to the requirements of the EU, a report is
prepared annually from the collected data, which is
sent to the European Commission. This report, which
includes only the most important natural bathing
waters (according to Directive 2006/7/EC, a large
number of people bathe in them), is based primarily on
the results of monitoring indicators of faecal pollution.
According to EU criteria, the quality of recreational
waters in the Czech Republic can be assessed as
relatively good. At the beginning of the monitoring, the
proportion of satisfactory bathing waters was low due
to the considerable number of waters with insufficient
sampling. The number of bathing waters that met the
EU limit requirements gradually increased. While in
2004, 49% of the total number of monitored bathing
waters met the requirements, in 2011 it was already
87%. The number of reported bathing waters to the
EU fell from 176 in 2004 to 155 in 2021. Since 2012,
the European Commission has been evaluating and
classifying bathing waters in the EU according to the
new rules set out in Directive 2006/7/EC (see § 9 of
Decree No. 238/2011 Coll.). In the years 2012-2021,
the majority of bathing waters in the Czech Republic
complied with the new limit requirements of the
EU (they were classified at least in the category of
acceptable water quality) — approximately 90%;, in
2021, 144 of the total 155, i.e. 92.9%.

References:
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Obr. 3.1 Cetnost nedodrZeni limitnich hodnot podle velikosti vodovodu, 20162021
Fig. 3.1 Frequency of non-compliance with the limit values by size of the water main, 20162021
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Obr. 3.2 Cetnost nedodrZeni limitni hodnoty pro mikrobiologické a biologické ukazatele, 2021
Fig.3.2 Frequency of non-compliance with the limit value for microbiological and biological indicators, 2021
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Obr. 3.3 Cetnost nedodrZeni limitni hodnoty pro chemické latky (mimo pesticidy), 2021
Fig. 3.3 Frequency of non-compliance with the limit value for chemicals (excluding pesticides), 2021
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Obr. 3.4 Cetnost nedodrZeni limitni hodnoty pro nejéastéjsi pesticidni latky, 2021
Fig. 3.4 Frequency of non-compliance with the limit value for the most common pesticides, 2021
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Obr. 3.5 Rozdéleni obyvatel CR podle velikosti expozice chemickym litkam z pitné vody, 2021
Fig. 3.5 Distribution of the Czech population by the size of exposure to chemicals from drinking water, 2021
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Obr. 3.6 Vyvoj kvality koupacich vod podle souhrnného hodnoceni CR, procentualni zastoupeni
kategorii, 2011-2021

Fig. 3.6 Trend in bathing water quality — summary national evaluation, percentage of categories,
2011-2021
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4. ZDRAVOTNIi DUSLEDKY
A RUSIVE UCINKY HLUKU

Subsystém v roce 2021 neprobihal. Porovnani zjisténé-
ho obtézovani hlukem obyvatel vybranych lokalit/ulic
(v Havlickoveé Brodu, Hradci Kralové, Plzni a Praze),
ve kterych v roce 2020 prob¢hlo dotaznikové Setfeni
»HIuk a zdravi“, s vyslednymi kiivkami evropskych
studii vyjadfujicimi vztah davka-ucinek a uvedenych
ve smérnici WHO Environmental Noise Guidelines for
the European Region, v Pfiloze III Smérnice Evropské
komise 2020/367 a v dalSich zdrojich, 1ze nalézt
v odborné on-line publikaci Zdravotni diisledky a rusi-
veé ucinky hluku, Odborna zprava za rok 2021 na http://
www.szu.cz/uploads/documents/chzp/odborne_zpravy/
Odborna_hluk 21 n.pdf.

4. COMMUNITY NOISE
AND HEALTH

In 2021, this project did not run. We performed the
comparison of the detected noise annoyance of
residents in selected localities/streets (in Havlickiv
Brod, Hradec Krdlové, Pilsen and Prague), in
which the ,,Noise and health* questionnaire survey
was conducted in 2020, with the resulting curves
of European studies expressing the dose-effect
relationship and published in the WHO Environmental
Noise Guidelines for the European Region, in Annex
11l of the European Commission Directive 2020/367
and in other sources. It can be found in the online
publication Community noise and health, report
2021 [in Czech] available from http://www.szu.cz/
uploads/documents/chzp/odborne_zpravy/Odborna_
hluk 21 n.pdf.
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5. ZDRAVOTNI DUSLEDKY
ZATEZE LIDSKEHO
ORGANISMU CIZORODYMI
LATKAMI Z POTRAVINOVYCH
RETEZCU, DIETARNIi EXPOZICE

V monitorovacim obdobi roku 2021 se subsystém tra-
di¢né skladal z n€kolika dil¢ich projekti. Vedle ¢asti
zahrnujicich laboratorni analyzy probihal i dil¢i projekt
zaméfeny na vzorkovani potravin, v souladu s metodic-
kymi pozadavky na hodnoceni dietarni expozice zalo-
zené na principech tzv. Total Diet Study (TDS). Prvni
¢ast projektu, systém vzorkovani potravin reprezentu-
jici ,,obvyklou ¢eskou dietu®, je prubézné modifikova-
na tak, aby bylo dosazeno pomémého pokryti regionti
CR pii odbéru vzorki potravin. Druhé &ast projektu je
vénovana monitoringu vyskytu potravin na bazi gene-
ticky modifikovanych (GM) organismti a monitoringu
vybranych toxinogennich plisni v potravinach na trhu
v CR. V piipadé GMO se jedna spise o naplitovani
principt predbézné opatrnosti ve vztahu k mozné pii-
tomnosti nékterych neschvalenych, tedy zdravotné ne-
testovanych GM produktt na trhu v CR, ale také o kon-
trolu kvality ve smyslu klaméni spotfebitele, protoze
pritomnost GMO musi byt znacena. V piipad¢€ toxino-
gennich plisni se jedna o specializované mykologické
vySetieni, které je zaméfeno na popis a charakterizaci
nebezpeci vyskytu toxinogennich plisni v potravinach,
vzhledem ke skute¢nosti, ze v CR nejsou k dispozici
aktudlni data o mife kvalitativni a kvantitativni kon-
taminace potravin plisnémi a data o vyskytu toxino-
gennich plisni — producentd vyznamnych mykotoxind
v potravinach. Tyto dil¢i projekty reaguji na pozadavky
legislativy, EK, nevladnich organizaci, a Siroké spo-
tiebitelské vetejnosti, které neni lhostejny vztah mezi
potravinami, vyzivou a zdravim. Aktivity jsou chapa-
ny jako management zdravotné-hygienickych nejistot.
Treti Cast subsystému, monitoring dietdrni expozice
populace vybranym Skodlivym chemickym latkam, je
casti legislativné pevné zakotvenou v tfadé predpisi
EU i CR. Vyuziva metodického designu znamého jako
TDS, jez je vhodny pro surveillance chronické dietarni
expozice. Od bézné kontroly potravin se lisi predevsim
tim, Ze zahrnuje cely model chovani spotiebitele (véet-
né kulinarni upravy potravin) a pracuje s celou paletou
obvykle konzumovanych potravin (nikoli pouze rizi-
kovych skupin), coz je vyhodny zptsob, jak provadét
presné&jsi charakterizaci zdravotnich rizik. V roce 2021
probihal druhy rok z dvouleté periody vzorkovéni

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

In the monitoring period of 2021, the subsystem
traditionally consisted of several sub-projects. In
addition to the sections involving laboratory analyses,
a sub-project focused on food sampling was ongoing, in
accordance with the methodological requirements for
assessment of dietary exposure based on the principles
of the so-called Total Diet Study (TDS). The first part
of the project, the food sampling system representing
the “customary Czech diet” is continuously modified
in order to achieve proportional coverage of the
regions in the Czech Republic when collecting food
samples. The second part of the project is dedicated
to monitoring the occurrence of foods based on
genetically modified (GM) organisms and monitoring
selected toxinogenic fungi in foods on the market in the
Czech Republic. In the case of GMOs, it is a matter of
adhering to precautionary principles in relation to the
possible presence of unapproved untested GM products
on the market as well as quality control in the sense of
deceiving the consumer, since the presence of GMOs
must be labelled. In the case of toxinogenic fungi, this
involves a specialised mycological examination aimed
at describing and characterising the risk of occurrence
of toxinogenic fungi in food. This is due to the fact that
in the Czech Republic there are no current data on the
level of qualitative and quantitative contamination of
Jfood by fungi, or data on the occurrence of toxinogenic
fungi moulds — producers of significant mycotoxins in
food. These sub-projects respond to the requirements of
legislation, EC, non-governmental organisations and
the general consumer public which is not indifferent
to the relationship between food, nutrition and health.
These activities are viewed as the management of public
health ambiguities. The third part of the subsystem,
monitoring the dietary exposure of the population to
selected harmful chemical substances, is a part firmly
embodied in a number of EU and Czech Republic
legislative measures. It uses a methodological design
known as TDS, which is suitable for surveillance of
chronic dietary exposure. This differs from conventional
food inspection primarily in that it includes the whole
model of consumer behaviour (including culinary
preparation of food) and works with the whole range
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a analyz (2020-2021). Ctvrta Gast byla zaméfena na
hodnoceni pfivodu nutrientd. Tato ¢ast pfinasi nové
informace z hlediska vyzivy populace. Zaméfuje se
na charakterizaci zdravotnich rizik spojenych s nedo-
state¢nym piivodem vybranych nutrientti. V roce 2021
probihal u této ¢asti sbér a hodnoceni dat, kterd budou
publikovana v roce 2023.

5.1 Systém vzorkovani potravin
reprezentujicich obvyklou dietu
populace v CR

Odbéry vzorkl potravin byly v obdobi 2020-2021
realizovany v 32 kvétné vybranych sidlech republiky
(tab. 5.1.1), s ohledem na pocet obyvatel (tab. 5.1.2),
rozdélenych do 4 uzemnich regionli (kvadranti).
V kazdém vybraném sidle byl odbér vzorkt provadén
ve tfech riznych prodejnach potravin, aby bylo do-
drzeno pomérné zastoupeni velikosti prodejen podle
skute¢nych preferenci spotfebiteli. Pocet vzorkova-
cich mist vychazi z kapacitnich/finan¢nich moznosti

of commonly consumed foods (not only risk groups)
which is an advantageous approach to carrying out
more accurate characterisation of health risks. The
year 2021 is the second year of the two-year sampling
and analysis period (2020-2021). The fourth section
was focused on the assessment of nutrient intake.
This part brings novel information about population
nutrition and focuses on the characterisation of health
risks associated with insufficient supply of selected
nutrients. In 2021, data collection and evaluation was
performed for this section; results are to be published
in 2023.

5.1 Food sampling system reflecting
the customary diet of the Czech
population

Over the 2020-2021 period, food samples were
taken in 32 quota-selected residences of the Czech
Republic (Tab. 5.1.1) with regard to the number of
inhabitants (Tab. 5.1.2), divided into 4 territorial

Tab. 5.1.1 Mista odbéru vzorki potravin v trzni siti 20202021
Tab. 5.1.1 Sampling localities in the market network 2020-2021

Termin |/ Term | Termin Il / Term Il Termin lll / Term Il Termin IV / Term IV
7.1.-3. 3. 2020 31. 3.-18. 5. 2020 1. 6.-4. 8. 2020 6. 10.—18. 11. 2020
11. 1.-2. 3. 2021 23. 3.-4. 5. 2021 25.5.-14.9. 2021 4.10.-23. 11. 2021
Pelhfimov P¥ibram Cesky Krumlov Ceské Budgjovice
Praha Mnichovo Hr. a okoli Rakovnik Jablonec nad Nisou
Usti nad Orlici Ostrava Kopfivnice Lanskroun a okoli
Znojmo Zdar nad Sazavou Hulin a okoli Brno

Tabor Prachatice Prestice a okoli Plzen

Trutnov Praha Most Novy BydZov a okoli
Mohelnice a okoli Valasské Mezifici Sumperk Opava

Veseli nad Moravou Trest a okoli Brno Blansko

Tab. 5.1.2 Vybér nakupnich mist a pocet nakupu potravin dle velikosti obce
Tab. 5.1.2 Selection of shopping localities and no. of purchases according to size of municipality

Obec % obyvatelstva Pocet nakupnich mist Pocet nakuput
Municipality % population No. of outlets No. of purchases
Nad / Over 100000 obyv. / pop. 22 6 18
50000-99999 obyv. / pop. 1 4 12
20000-49999 obyv. / pop. 12 4 12
10000-19999 obyv. / pop. 9 2 6
5000-9999 obyv. / pop. 10 4 12
20004999 obyv. / pop. 1 4 12

Do / To 1999 obyv. / pop. 25 8* 24
Celkem / Total 100 32 96

* Téchto 8 ndkupnich mist podle poctu obyvatel je ve skutecnosti reprezentovano 24 obcemi, protoze v kazdé z nich se predpoklada pouze 1 dostupna
prodejna potravin (u vétsich sidel se predpokladaji 3 prodejny) pro pofizeni vzorkl) / These 8 outlets cover 24 municipalities (according to number
of inhabitants) because in each of them is expected only 1 shop (in bigger municipalities 3 shops) to obtain samples.
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tak, aby navazoval na pfedchozi systém vzorkovani
a byl reprezentativni z hlediska izemi republiky. Bé&-
hem dvouletého monitorovaciho cyklu byly vzorky
odebirany v 96 raznych prodejnach, v 8 casovych
obdobich, aby byl zahrnut ocekavany vliv sezonnich
zmeén v zasobovani potravinami.

5.2 Cileny monitoring hygienické
a zvdravotni nezavadnosti potravin
v CR

5.2.1 Detekce a identifikace geneticky
modifikovanych organismi

V roce 2021 pokracoval monitoring hygienické
a zdravotni nezavadnosti potravin ,,HYGIMON® se
zaméfenim na detekci nepovolenych geneticky modi-
fikovanych organismti (GMO) v potravinach a pokr-
mech ze stravovacich zafizeni asijského typu.

Detekce a identifikace GMO byla opét cilené zameéte-
na na ryzi, protoze geneticky modifikovana (GM) ryze
neni dosud v EU povolena k uvadéni na trh, pfesto
pfi hrani¢nich kontrolach neustéle dochazi k pravidel-
nym zachytim GM ryze. Dle systému Rychlého va-
rovani pro potraviny a krmiva (RASFF) jsou zachyty
zejména v potravinovych vyrobcich obsahujicich ryzi
importovanych ze tetich zemich mimo EU. V ramci
systému RASFF bylo v roce 2021 hlaseno 8 ptipadi
vyskytu GMO, z toho 2 ptipady nepovolené GM ryze,
u kterych byly prokazany screeningové elementy 35S
promotor a NOS terminator a 1 piipad vyskytu nepo-
volené transgenni ryZe Bt63.

Celkem bylo v roce 2021 analyzovéno 48 vzorki
ryze (napf. ryze Basmati, Arborio, jasminova ryze)
a 48 vzorkl pokrmii obsahujicich ryzi ze stravovacich
zafizeni asijského typu (napf. ryze vatena, ryZové za-
vitky, ryzové nudle). Vzorky byly vySetieny screenin-
govou metodou polymerazové fetézové reakce (PCR)
se zaméfenim na detekci 35S promotoru, NOS termi-
natoru a bar genu. V analyzovanych vzorcich pokrmii
(ryzové nudle, ryzovy zavitek) byla v jednom piipadé
(2,08 %) potvrzena pfitomnost 35S promotoru s vy-
sledkem podezieni na pouziti GM ryze (obr. 5.1).
Vzhledem k tomu, Ze se jednalo o viceslozkové pokr-
my, byla u téchto dvou vzorkt provedena analyza i na
pritomnost séji (lectin) a kukutice (invertaza). Zadny
z téchto genll nebyl detekovan.

regions (quadrants). In each selected location,
sampling was carried out in three different groceries
in order to maintain a proportional representation of
the size of these outlets according to actual consumer
preferences. The actual number of sampling sites is
based on capacity/financial options so that it flows on
from the previous sampling system and is representative
of the territory of the Czech Republic. During the two-
year monitoring cycle, samples were collected from
96 different outlets and at 8 different time periods to
include the expected impact of seasonal changes in
the food supply.

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

5.2.1 Detection and identification of
genetically modified organisms

In 2021, monitoring of the hygiene and health safety
of food in the “HYGIMON study continued, focusing
on the detection of unauthorised genetically modified
organisms (GMO) in food and meals from Asian-type
catering facilities.

The detection and identification of GMOs was again
targeted at rice because genetically modified (GM)
rice is not yet authorised for marketing in the EU.
Nonetheless GM rice is regularly detected during
border controls. According to the Rapid Alert System
for Food and Feed (RASFF), the unauthorised
products are mainly in foods containing rice imported
from third world countries outside the EU. The RASFF
system reported 8 cases of GMOs in 2021, including
2 cases of unauthorised GM rice, in which screening
elements 35S promoter and NOS terminator were
revealed, and I case of unauthorised transgenic Bt63
rice.

A total of 48 rice samples (e.g. Basmati, Arborio and
Jjasmine rice) and 48 rice-containing food samples
Jfrom Asian-type food establishments (e.g. boiled rice,
rice rolls, rice noodles) were analysed in 2021. The
samples were examined by polymerase chain reaction
(PCR) screening method focusing on the detection
of 35S promoter, NOS terminator and bar genes. In
the analysed food samples (rice noodles, rice roll)
the presence of the 35S promoter was confirmed in
one case (2.08%) resulting in suspicion of the use of

46

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



Dietarni expozice
Dietary exposure

Vysledky jsou pouze kvalitativniho charakteru a mu-
zeme je interpretovat jen jako podezielé z hlediska vy-
skytu 35S promotoru. Obdobné vysledky pfitomnosti
pouze screeningovych elementd 35S promotor, pfip.
NOS terminator byly hlaseny i v systému RASFF.
I v téchto ptipadech nebylo také specifikovano, o kte-
rou genetickou modifikaci se jedna.

Pti konzumaci potravin na bazi sledovanych GMO ne-
byl dosud pozorovan zadny skodlivy efekt na zdravi
lidi ¢i zvifat. V roce 2022 bude studie ,,HY GIMON*
se zaméfenim na pritomnost nepovolené transgenni
ryze ve vyrobcich z ryZe a ryzi pokracovat.

5.2.2 Toxinogenni plisné a potraviny

Ve dvouletém monitorovacim obdobi v letech 2020—
2021 byla znovu realizovana substudie ,,Toxinogen-
ni plisné a potraviny* v ramci studie ,,HY GIMON®.
Specializované mykologické vysetfeni bylo zaméfeno
zejména na popis a charakterizaci nebezpeci vyskytu
toxinogennich vlaknitych mikroskopickych hub (déle
toxinogennich plisni) vyznamnych producentii myko-
toxind (aflatoxint, ochratoxinu A a citrininu) ve vy-
branych potravinach.

V osmi odbérovych terminech bylo odebrano 38
druhti komodit na 12 odbérovych mistech v CR, coz
pfedstavuje celkem 456 vzorki potravin.

U testovanych potravin byl stanoven celkovy po-
et plisni (KTJ/g potraviny) a charakterizovan jejich
mykologicky profil. Vyskyt sledovanych druhti toxi-
nogennich plisni byl dale charakterizovan indexem
kontaminace (Ik), tzn. pomérem poctu potencial-
n¢ toxinogennich plisni (KTJ/g) k celkovému poctu
vlaknitych mikroskopickych hub (KTJ/g).

Byla ziskana frekven¢ni data o kvalitativnim a kvan-
titativnim vyskytu toxinogennich plisni — producenti
aflatoxinti a ochratoxinu A ve vybranych potravinach
v CR. S vyuzitim mykologického diagnostického mé-
dia AFPA (Aspergillus flavus and A. parasiticus agar)
byla prokazana ptitomnost 16 izolatl toxinogennich
plisni Aspergillus flavus producentd aflatoxind v 16
vzorcich, ze 120 vzorka (tj. 13 %) uvedenych typt
potravin: éerny ¢aj, polohruba mouka, téstoviny, ryze,
ovocny Caj, pept, listové tésto, vlasské ofechy, hrach
a détska kase. Druhova identifikace izolath potenci-
aln¢ toxinogenni plisn¢ Aspergillus flavus z A. sekce

GM rice (Fig. 5.1). Since these were multi-ingredient
dishes, these two samples were also analysed for the
presence of soya (lecithin) and corn (invertase). None
of these genes were detected.

The results are only of a qualitative nature and can
only be interpreted as suspicious due to the presence
of the 35S promoter. Similar results revealing the
presence of only screening elements of the 35S
promoter or NOS terminators have also been reported
by the RASFF system. Even in these cases, it was not
specified which genetic modification was involved.

Consumption of foods based on monitored GMOs has
not thus far revealed any harmful effects on human
or animal health. In 2022, the “HYGIMON" study
focusing on the presence of unauthorised transgenic
rice in rice and rice products will continue.

5.2.2 Toxinogenic moulds and food

During the two-year monitoring period in 2020—
2021, this sub-study was re-implemented as
part of the “HYGIMON” study. The specialised
mycological examination was particularly focused
on the description and characterisation of the risk of
occurrence of toxinogenic filamentous microscopic
fungi (hereinafter toxinogenic fungi) significant
producers of mycotoxins (aflatoxins, ochratoxin A and
citrinin) in selected food samples.

Over the course of eight sampling dates, a total of 456
food samples were taken from 38 types of commodities
at 12 sampling sites in the Czech Republic.

Thetotal number of fungi (CFU/g food) was determined
in the tested foods, and their mycological profile was
characterised. The occurrence of monitored species
of toxigenic fungi was further characterised by the
contamination index (Ic) which is the ratio of the
number of potentially toxinogenic fungi (CFU/g) to
the total number of filamentous microscopic fungi
(CFU/g).

Frequency data were obtained on the qualitative
and quantitative occurrence of toxinogenic moulds —
producers of aflatoxins and ochratoxin A in selected
foods in the Czech Republic. Using AFPA (Aspergillus
flavus and A. parasiticus agar) mycological diagnostic
medium the presence of 16 isolates of Aspergillus
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Flavi byla nezavisle konfirmovana metodou PCR.
Déle byla prokdzana ptitomnost 75 izolatl potencial-
né toxinogennich plisni Aspergillus sekce Nigri pro-
ducentl ochratoxinu A v 44 vzorcich (tj. 33 %) po-
travin: ¢erny ¢aj, ovocny ¢aj, rozinky, vlasské ofechy,
paprika sladka, cerny pepi a hrozny. Pii detailnim my-
kologickém vySetteni izolath Aspergillus sekce Nigri
bylo 71 izolath identifikovano jako Aspergillus cf. ni-
ger a 4 izolaty jako Aspergillus cf. carbonarius. Dru-
hova identifikace izolath 4. niger a Aspergillus car-
bonarius byla nezavisle konfirmovana metodou PCR.
Vysledky studie vyskytu plisni ve vybranych druzich
potravin — podil vzorkd se zachytem plisni a rozsah
kontaminace — jsou uvedeny v tab. 5.2.2.1.

Kontaminace plisnémi nebyla zjisténa v kojenecké
mlécné vyzive, kakau, dzusu, syru Eidam, trvanlivém
tepeln€ opracovaném salamu, trvanlivém fermento-
vaném salamu, celozrnném chlebu, pSeni¢no-Zitném

flavus, producers of aflatoxins, was demonstrated
in 16 samples of 120 samples (13%) of the listed
types of food: black tea, semi-coarse flour, pasta,
rice, fruit tea, pepper, puff pastry, walnuts, peas and
baby pap. Species identification of isolates from the
potentially toxinogenic fungus Aspergillus flavus
from A. section Flavi was independently confirmed
by PCR. Furthermore, the presence of 75 isolates
of the potentially toxinogenic Aspergillus section
Nigri producing ochratoxin A was demonstrated
in 44 samples (33%) of foods: black tea, fruit tea,
raisins, walnuts, sweet pepper, black pepper and
grapes. During a detailed mycological examination
of Aspergillus isolates of the Nigri section, 71 isolates
were identified as Aspergillus cf. niger and 4 isolates
as Aspergillus cf. carbonarius. Species identification
of A. niger and Aspergillus carbonarius isolates was
independently confirmed by PCR. The study results of
the mould occurrence in selected types of food — the

Tab. 5.2.2.1 Kontaminace plisnémi ve vzorcich vybranych druhi potravin
Tab. 5.2.2.1 Mould contamination in samples of selected food types

Potravina % +vzorku Rozsah (KTJ/g)
Food % samples+ Range [CFU/g]
Vysoka_ Rozinky / Raisins 50 10-8,2x 104
,'f,‘,?;,t,am'"ace I T avika/ Apples 67 14-4,1% 104
contamination Hrozny / Grapes 42 10-4,8x10°
Vlasské orechy / Walnuts 100 32-7,4%x10°
Kmin / Caraway seeds 67 25-1,1x104
Sladka paprika / Sweet pepper 75 45-6,0x 103
Cerny &aj / Black tea 100 20-2,3x 103
Ovocny ¢&aj / Fruit tea 92 10-3,5% 103
Hladka mouka / Plain flour 100 25-6,8x10°
Polohruba mouka / Semi-coarse flour 83 10-1,0x 103
PSeni¢na krupice / Wheat semolina 83 23-1,0x10°
Nizka Téstoviny / Pasta 8 20
kontaminace /
Low Celozrnné rohliky / Whole-grain rolls 8 20
contamination ", <idy / Peanuts 8 10
Muesli 8 10
Corn-flakes 8 10
Pizza 17 45-5,2x 102
Ovesné vlocky / Oat flakes 25 10-2,0x 103
Cocka / Lentils 25 1045
Ryze / Rice 33 20-40
Pepfr / Black pepper 42 10-5,7 % 102
Hrach / Peas 42 10-90
Hruba mouka / Coarse flour 67 10-3,6 x 102
Détska obilna kase / Children’s cereal porridge 58 10-100
Listové tésto / Puff pastry 75 20-3x10?
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chlebu, zitném chlebu, pSeni¢nych rohlicich a vece.
Vsechny testované vzorky (100 %) byly pod mezi sta-
novitelnosti < 10 KTJ/g.

Vyskyt kulturni plisn€ Penicillium camemberti v sy-
rech s plisni na povrchu se pohyboval v rozsahu
2,7x10%-5,3x107 KTJ/g (X: 8,8%10° KTJ/g, median:
3,7x10% KTJ/g). Vyskyt kontaminujicich plisni ne-
byl v testovanych vzorcich syrti s plisni na povrchu
zjistén. Vyskyt kulturni plisné Penicillium roqueforti
v syrech s plisni uvnitt hmoty se pohyboval v rozsahu
1 x107-1,3x 108 KTJ/g (pramér: 3,8 x 107 KTJ/g, me-
dian: 3,5x107 KTJ/g). V testovanych vzorcich syra
s plisni uvniti hmoty byly zjistény kontaminujici plis-
n¢ Penicillium spp. ve 4 vzorcich (33 %) v rozsahu
1x10%-1x107 KTJ/g.

5.3 Dietarni expozice vybranym
chemickym latkam

Zakladnim cilem dlouhodobého monitorovaciho pro-
gramu je bodovy odhad primérné expozice populace,
piipadné specifickych populaénich skupin v CR, vy-
branym chemickym latkdm ze skupiny kontaminan-
th, nutrientl a mikronutrientd, pro sledované obdobi.
Vysledky jsou ramcové srovnavany za delsi obdobi,
jako trend vyvoje chronické expoziéni davky. Ziska-
na data slouzi k charakterizaci zdravotnich rizik spo-
jenych s vyzivovymi zvyklostmi obyvatelstva CR.
V piipadé potfeby hlubsiho hodnoceni situace slouzi
ziskana data k modelovani chronickych expozi¢nich
davek, s vyuzitim popisu distribuce individualnich ex-
pozi¢nich davek s pravdépodobnostnim modelovanim
nejistot. V takovém ptipade se obvykle vychazi z dat
za del3i ¢asovy interval 4-10 let. Obsah kontaminuji-
cich chemickych latek v potravinach miize predstavo-
vat zdravotni riziko nenddorovych nebo nadorovych
onemocnéni.

Reprezentativni sada vzorkll potravin pro obvyklou
dietu v CR je soustfedéna na jedno misto v republi-
ce, kde jsou vzorky standardné kulinarné upraveny
a ihned analyzovéany na obsah vybranych chemickych
latek. Od roku 2004 je monitoring dietarni expozice
realizovan ve dvouletych cyklech. Systém vzorko-
vani potravin reprezentuje realnou dietu populace
v CR (vybér poétu druhti potravin zahrnuje pies 95 %
hmotnosti primérné ¢eské diety). Pocet odebranych
vzorkd je reprezentativni pro celou republiku, ne-
dostacuje vSak pro srovnani regionalnich rozdili;

proportion of samples containing moulds and the
extent of contamination — are shown in Tab. 5.2.2.1.

No mould contamination was detected in infant
formula, cocoa, juice, Eidam cheese, long-life cured
salami, long-life fermented salami, whole wheat
bread, wheat-rye bread, rye bread, wheat rolls, and
French bread. All tested samples (100%) were below
the detection limit < 10 CFU/g.

The occurrence of the cultured mould Penicillium
camemberti in cheeses with mould on the surface
ranged from 2.7-105-5.3-107 CFU/g (x: 8.8:106
CFU/g, median: 3.7-106 CFU/g). The occurrence of
contaminating moulds was not detected in the tested
cheese samples with mould on the surface.

The occurrence of the cultured mould Penicillium
roqueforti in cheeses with mould inside the mass
ranged from 1-107—1.3-108 CFU/g (x: 3.8:107 CFU/g,
median: 3.5:107 CFU/g). Contaminating Penicillium
spp. was detected in 4 samples (33%) in the range of
1-106-1-107 CFU/g.

5.3 Dietary exposure to selected
chemical substances

The basic goal of this long-term monitoring program
is a point estimate of mean population exposure,
conceivably specific population groups in the Czech
Republic, to selected chemical substances from
a group of contaminants, nutrients and micronutrients
during the monitored period. The results are broadly
compared over a longer period as a trend in the
development of chronic exposure doses. The obtained
data are used to characterise health risks associated
with the nutritional habits of the Czech population.
In the event that a more in-depth assessment of the
situation is needed, the obtained data can be used to
model chronic exposure doses, using the description
of the distribution of individual exposure doses with
probabilistic uncertainty modelling. In such an event
data for a longer time interval of 4—10 years is usually
employed. The content of contaminating chemical
substances in food can represent a non-cancerous or
oncological health risk.

A representative set of food samples of a typical diet
in the Czech Republic is concentrated at a single site
where the samples have been prepared by standard
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rozsah vzorkovani je limitovan dostupnymi finan¢ni-
mi prostredky.

V monitorovacim obdobi let 2020-2021 byly pro od-
had obvyklych expozi¢nich davek pouzity dvé hod-
noty ocekavané spotieby potravin: ,,skutecna hodnota
spotieby potravin u respondentll narodni epidemiolo-
gické studie* (SISP04), ktera poskytuje hodnoty indi-
vidualniho i primérného ptivodu potravin na osobu
v CR v obdobi 2003-2004, a pro hodnoceni trendu
obvyklé expozice pak ,,modelova hodnota spotieby
potravin® vychazejici z doporucenych davek potravin
pro CR (tzv. potravinova pyramida).

5.3.1 Vybér vzorku potravin pro
chemické analyzy

Sadu vzorkl potravin doddvanych k chemické ana-
lyze tvofilo v pribéhu dvouleté periody celkem
189 rtznych druhti potravin (tzv. TDS food list), po-
tizenych svozem z 32 rtiznych nakupnich mist v re-
publice (viz tvod kapitoly). Celkovy pocet odebra-
nych vzorktl potravin (n€které druhy jsou odebirany
opakovan¢ a ve vice obchodnich znackach) ¢inil 3432
/ republiku / 2 roky. Z ekonomickych diivodd jsou
vzorky potravin kombinovany (,,poolovany*) do tzv.
kompozitnich vzorkl podle regionii (kvadranti CR).
Vzorky zastupujici kazdy region jsou standardné ku-
linarné upraveny a pak michany do 143 jednotlivych
typt kompozitnich vzorkt (tzv. TDS sample list).
Nekteré vzorky/kompozity se pripravuji opakované
(vzhledem k vysoké spotfebé konzumenty), takze
celkovy pocet za jeden region ¢ini 220 kompozitnich
vzorkid za dvouleté obdobi. Pro chemickou analyzu
tak bylo za sledované obdobi 2020-2021 a repub-
liku ptipraveno celkem 880 regiondlnich kompozit-
nich vzorkl a 220 tzv. reprezentativnich kompozit-
nich vzorki, vzniklych spojenim stejnych vzorku ze
vSech 4 regioni. Néktera specialni analyticka stano-
veni (napi. dusitany, dusi¢nany) pouzivaji odli$ny,
specificky zdivodnény vybér ¢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 pribuznych latek s podobnym zdravotnim
efektem. Zjisténé koncentrace chemickych latek byly

culinary procedure and immediately analysed for the
content of selected chemical substances. Since 2004,
monitoring of dietary exposure has been carried out
in two-year cycles. The food sampling system reflects
a realistic picture of the population diet in the Czech
Republic (the selection of the number of food types
includes over 95% of the volume of the average Czech
diet). The number of samples taken is representative
for the entire Czech Republic, but not enough to
compare regional differences; the scope of the
sampling is limited by available financial resources.

During the monitoring period of 2020-2021, two
values of anticipated food consumption were used to
estimate usual exposure doses. “The actual value of
food consumption among respondents of the national
epidemiological study” (SISP04) renders values of
individual and average food intake per person in the
Czech Republic in the 2003—2004 period. For the
evaluation of usual exposure trends, the “model value
of food consumption” based on the recommended
food intakes for the Czech Republic (the so-called
food pyramid) was used.

5.3.1 Selection of food samples for
chemical analyses

During the two-year period, the set of food samples
supplied for chemical analysis comprised a total of
189 different types of food (the so-called TDS food
list), collected from 32 different shopping places in the
Czech Republic (see the introduction of the chapter).
The total number of food samples collected, some of
which are taken repeatedly and from several different
brands) was 3,432/2 years. For economic reasons,
food samples are combined (“pooled”) into so-called
composite samples according to region (quadrants
of the Czech Republic). Samples representing each
region are prepared by standard culinary procedures
and then combined into 143 individual types of
composite samples (the so-called TDS sample list).
Some samples/composites are prepared repeatedly
(due to high consumer consumption) so the total
number for one region is 220 composite samples over
a two-year period. For chemical analysis, a total
of 880 regional composite samples and 220 so-
called representative composite samples, created by
combining the same samples from all 4 regions, were
prepared for the monitored 2020-2021 period. Certain
analytical determinations (e.g. nitrites, nitrates)
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pouZity pro vypocet prumérnych expozi¢nich davek
pro populaci CR v letech 2020-2021. Pro dlouhodobé
srovnani expozi¢nich davek od roku 1994 byl pouzit
model doporugenych davek potravin pro CR, ktery
je propocten pro 5 typickych skupin populace (déti,
muzi, zeny, téhotné/kojici Zeny, starsi osoby). Model
umoziuje uréitou standardizaci vysledku 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 ocekavat v piipadé
dodrzovani narodnich vyzivovych doporuceni. Sou-
Casné je potieba si uvédomit, ze odli$na spotieba neni
modelem spolehlivé popsana. Pro tyto situace, jde-li
o populacni skupiny, je vhodné pouzit hodnoceni dis-
tribuce obvyklych individualnich expozic, s vyuzitim
pravdépodobnostniho modelovani nejistot.

5.3.3 Expozice latkam organické povahy

Primérna chronicka expozic¢ni davka populace sledo-
vanym organickym latkdm ze skupiny perzistentnich
organickych polutantti, definovanych Stockholmskou
umluvou (2001), zahrnujici polychlorované bifeny-
ly (PCB), aldrin, endrin, delta-keto-endrin, dieldrin,
methoxychlor, endosulfan (I, II, -sulfat), heptachlor,
heptachlor epoxid, hexachlorbenzen (HCB), alfa-,
beta-, delta-, gama- (lindan) izomer hexachlorcyklo-
hexanu (HCH), izomery DDT, DDD, DDE, alfa-,
gama-, oxy- chlordan a mirex z potravin nedosdhla
v obdobi let 2020-2021 hodnot, které jsou spojovany
s vyznamnym zvySenim pravdépodobnosti poskozeni
zdravi (nekarcinogenni efekt) konzumenta. Mira ex-
pozice odhadovana podle skute¢né spotieby potravin
(SISP04) dosahla nejvyssi urovné u PCB. Expozice
sumé sedmi indikatorovych kongenerd PCB bez tzv.
dioxinového ucinku (non dioxin-like NDL-PCBs) do-
séhla primérné tirovné 2,6 % tolerovatelného denniho
ptivodu (CZ-TDI). Tato hodnota odpovida expozi¢ni
davce zjistované v predchozich letech.

Vyssi pocet analytickych zachytl (nad mezi stanovi-
telnosti) byl jiz tradi¢n€ pozorovan pro metabolity pes-
ticidu DDT —p, p'DDT, p, p'DDE a o, p'DDT (85 %,
73 % a 66 %). Vyssi pocet analytickych zachytl byl
také zaznamenan u lindanu, hexachlorbenzenu a PCB
(70 %, 68 % a 62 %). Kolisani poctu zachyti v jednot-
livych letech souvisi s nizkymi hodnotami koncentraci
téchto latek v potravinach a z toho plynoucimi nizky-
mi expozi¢nimi davkami (napt. 0,1 % tolerovatelného

entail a different, specifically justified selection or
combination of food samples.

5.3.2 Chemical analyses and calculation
of exposure doses

A total of 63 individual chemicals were quantified
in food samples, often forming groups of related
health  effects. The
concentrations of chemical substances as determined
were used to calculate the average exposure doses for
the population of the Czech Republic during 2020-
2021. For long-term comparison of exposure doses
since 1994 a model of recommended food doses for
the Czech Republic was used, which is calculated for
5 typical population groups (children, men, women,
pregnant/lactating women and the elderly). The model
enables a certain standardisation of results so that
long-term monitoring of the trend of changes in the
concentrations of chemical substances in food groups
is possible, independent to certain extent of changes
in food consumption. It therefore reflects the scenario
that can be expected in the event of compliance with
national nutritional recommendations. However,
it must be noted that different consumption is not
reliably described by this model. For situations

substances with  similar

concerning population groups it is appropriate to use
an assessment of the distribution of usual individual
exposures, using probabilistic uncertainty modelling.

5.3.3 Exposure to organic substances

The average chronic exposure dose of the population
to monitored organic substances from the group of
persistent organic pollutants, defined by the Stockholm
Convention (2001), and including polychlorinated
biphenyls (PCBs), aldrin, endrin, delta-keto-endrin,
dieldrin, methoxychlor, endosulfan (I, 11, -sulphate),
heptachlor, heptachlor epoxide, hexachlorobenzene
(HCB), alpha-, beta-, delta-, gamma- (lindane)
isomer of hexachlorocyclohexane (HCH), isomers of
DDT, DDD, DDE, alpha-, gamma-, oxy- chlordane
and mirex from food, did not reach values that are
associated with significant increase in the probability
of consumer health damage (non-carcinogenic effect)
in the 2020-2021 period. Exposure rates estimated
from actual food consumption (SISP04) reached
the highest level for PCBs. Exposure to the sum of
seven indicator PCB congeners without the so-called
dioxin effect (non dioxin-like NDL-PCBs) reached an
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ptivodu (PTDI) pro sumu DDT, méné nez 0,1 % pfi-
jatelného denniho pfivodu (ADI) pro lindan, 1,2 %
tolerovatelného ptivodu (TDI) pro hexachlorbenzen).
Vysledky potvrzuji pretrvavajici plosnou kontaminaci
témito perzistentnimi organickymi polutanty, ale na
urovni nizkych koncentraci, které podle soucasnych
znalosti nepfedstavuji vyznamné zdravotni riziko, po-
kud jsou hodnoceny jako individualni chemické latky,
nikoli ve smésich.

Expozi¢ni davky odhadované podle modelovych hod-
not spotteby potravin dosahuji nejvyssich hodnot pro
kategorii déti ve véku 4-6 let, mimo jiné i z diivodu
relativné vyssi spotfeby potravin v pfepoctu na téles-
nou hmotnost. Primérna expozice sumé sedmi indi-
kéatorovych kongenerd NDL-PCBs byla u déti 8,2 %
tolerovatelného ptivodu (TDI). Expozi¢ni davky po-
lychlorovanym bifenyltim jsou v souc¢asné 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 iontll. Nezabyva se otaz-
kami nutriéni adekvatnosti ptivodu mineralnich latek
v piipadé, Ze jde o nutrienty ¢i mikronutrienty.

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

average level of 2.6% of the tolerable daily intake
(CZ-TDI). This value corresponds to the exposure
dose determined in previous years.

A higher number of analytical captures (above the
limit of detection) has traditionally been observed
for metabolites of the pesticide DDT — p, p"DDT, p,
p 'DDE and o, p’DDT (85%, 73% and 66%). Higher
numbers of analytical captures were also noted for
lindane, hexachlorobenzene and PCBs (70%, 68%
and 62%, respectively). Fluctuations in the number
of captures in individual years are related to the
low concentrations of these substances in food and
the resulting low exposure doses (e.g. 0.1% of the
tolerable intake (PTDI) for the sum of DDT, less
than 0.1% of the acceptable daily intake (ADI) for
lindane and 1.2% of the tolerable intake (TDI) for
hexachlorobenzene). The results confirm persistent
widespread contamination by these persistent organic
pollutants but at low concentration levels that are
not currently known to pose a significant health risk
when assessed as individual chemicals (not in the
mixture).

The exposure doses estimated according to model
values of food consumption reach the highest values in
the category of children aged 4—6 years, due to, amongst
other factors, relatively higher food consumption
against body weight. Mean exposure to the sum of the
seven indicator congeners of NDL-PCBs was 8.2%
of the tolerable intake (TDI) in children. Exposure
doses to polychlorinated biphenyls are currently lower
compared to values observed in the 1990s (Fig. 5.2).

Tab. 5.3.4.1 Odhad expozice anorganickym latkam/iontiim ze stravy pro primérnou osobu (v % expozic-

niho limitu)

Tab. 5.3.4.1 Estimated dietary exposure to inorganic compounds/ions for average consumer (data expressed

as a percentage of the exposure limit)

Analyt Typ expozicniho % €erpani limitu Analyt Typ expozicniho % €erpani limitu
Compound limitu Estimated Compound limitu Estimated
Type of exposure exposure [%] Type of exposure exposure [%]
limit limit

Dusi¢nany / NO, ADI 14,8 Zinek / Zn PMTDI 13,4
Dusitany / NO, ADI 15,6 Chrém / Cr RfD-Cr(VI) 21,4
Kadmium / Cd TWI 42,1 Hlinik / Al TWI 20,9

Rtut celkova / Hg TWI 2,2 Zelezo | Fe PMTDI 16,0
Selen/ Se RfD 15,4 Jod /1 PMTDI 13,9

Nikl / Ni TDI 14,2 Molybden / Mo RfD 30,9
Mangan / Mn RfD 37,2 Cin/ Sn PTWI 0,1

Méd / Cu PMTDI 2,9
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chrém, hlinik, zelezo, jod, molybden a cin nevedla
k prekrac¢ovani expozi¢nich limitl pro nekarcinogenni
efekt. V tab. 5.3.4.1 je uveden odhad expozice prv-
kim/iontiim, pro které byl stanoven expozi¢ni limit.

Expozice olovu pro primérnou osobu v populaci ¢ini-
la 0,11 pg/kg t.hm./den. Vzhledem k tomu, Ze nejsou
k dispozici diikazy o existenci prahové davky pro fadu
ucinkl olova na organismus, je podle Evropského tra-
du pro bezpecnost potravin (EFSA) vhodné miru rizi-
ka expozice olovu hodnotit pomoci MOE! (Margin of
exposure). Z pohledu toxicity olova pro kardiovasku-
larni systém pfi srovnani s BMDL, * je MOE=13.9
a v ptipad€ nefrotoxicity pfi srovnani s BMDL * vy-
chazi MOE=5,8, coz v obou piipadech lze povazovat
za pfijatelnou miru rizika z pohledu vetfejného zdravi.
Pti hodnoceni vyvojové neurotoxicity, podle modelu
expozice déti ve véku 4-6 let, dosahuje davka 0,38
pg/kg thm./den, coz predstavuje MOE=1,3, pfi po-
rovnani s BMDL . I v tomto pfipadé¢ je mira rizika
jesté prijatelna (obr. 5.3).

Expozice celkovému arzenu doséhla v obdobi 2020-
2021 hodnoty 0,36 pg/kg t.hm./den, coz je prakticky
stejna vyse jako v predchozim obdobi (0,35 png/kg
t.hm./den). Rovnéz expozi¢ni zdroje v dieté se ne-
zmeénily. D4 se tedy predpokladat, ze i expozice sumé
anorganickych sloucenin As zlistava na stejné trovni.
V obdobi 2020-2021 vsak tyto formy nebyly rutinné
stanovovany.

Expozi¢ni davka odhadovana podle modelu doporu-
cenych davek potravin dosahuje obecné nejvysSich
hodnot pro kategorii déti ve véku 4—6 let. Jako vysoka
se v tomto pfipadé jevila zejména expozice kadmiu,
ktera byla u déti na tirovni 201 % TWI (obr. 5.4). Od-
had expozice celkovému manganu byl u déti 154 %
RfD (obr. 5.5). Tento vysledek je obtizné zdravotné
interpretovatelny, protoze neni uréena chemicka for-
ma manganu, lze jej vSak také hodnotit jako vyznam-
ny. Odhad expozice dusi¢nantim ¢inil asi 68 % ADI,
véetné prispévku ze zeleniny (obr. 5.6). Skutecna

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 expozi¢ni davky v dieté.

2 BMDL,, Benchmark dose lower confidence limit: spodni hra-
volavajici zvy$eni rizika negativniho ucinku o 1 %.

3 BMDL,, Benchmark dose lower confidence limit: spodni hra-
nice intervalu spolehlivosti CI95 expozi¢ni davky vyvolavajici
zvySeni rizika negativniho G€inku 0 10 %.

5.3.4 Exposure to inorganic substances
and ions

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

The average chronic exposure dose for the population
based on the actual value of food consumption
(SISP04) for nitrates, nitrites, cadmium, lead, mercury,
arsenic, selenium, nickel, manganese, copper, zinc,
chromium, aluminium, iron, iodine, molybdenum and
tin did not lead to exceedance of exposure limits for
non-carcinogenic effects. Tab. 5.3.4.1 provides an
estimate of exposure to elements/ions for which an
exposure limit has been set.

Lead exposure for the average person in the population
was 0.11 ug/kg bw/day. Since there is no evidence of
the existence of a threshold dose for a number of effects
of lead on the organism, according to the European
Food Safety Authority (EFSA) it is appropriate to
evaluate the level of lead exposure risk using MOE!
(Margin of exposure). From the point of view of lead
toxicity for the cardiovascular system when compared
to BMDL ?, the MOE equals 13.9, and in the case of

e
nephrotoﬁicity when compared to BMDL }, the MOE
equals 5.8, which in both cases can be considered an
acceptable level of risk for public health. Evaluation
of developmental neurotoxicity according to the
exposure model of children aged 4-6 years, the
dose reaches 0.38 ug/kg bw/day, which represents
MOE=1.3, when compared to BMDL,,. Even in this

case, the level of risk is still acceptable (Fig. 5.3).

Exposure to total arsenic reached a value of 0.36 ug/kg
bw/day in the 2020-2021 period, which is practically
the same level as in the previous period (0.35 ug/kg
bw/day). Likewise, exposure sources in the diet have

1 MOE Margin of exposure: a tool for assessing the health risk
of dietary intake of non-threshold substances, for example
genotoxic and carcinogenic substances. It is the ratio of the
BMDL and detected exposure doses in the diet.

2 BMDL,, Benchmark dose lower confidence limit: the lower
limit of the CI95 confidence interval of the lowest exposure
dose causing an increase in the risk of a negative effect by
1%.

3 BMDL,, Benchmark dose lower confidence limit: the lower
limit of the CI95 confidence interval of the exposure dose
causing an increase in the risk of a negative effect by 10%.
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expozice déti (odhad na zaklad¢ spotieby potravin
podle SISP04) je ale nizsi, protoZze spotfeba ovoce
a zeleniny nedosahuje vyzivovych doporuceni. Pfi-
vod niklu u déti podle modelu doporucenych davek
byl obdobny jako v piedchozich letech, avSak dosahl
jen 52 % TDI. Dtivodem bylo ptehodnoceni toxikolo-
gického limitu ze strany EFSA.

not changed. It can therefore be assumed that exposure
to the sum of inorganic As compounds remains at the
same level. However, these forms were not routinely
determined during the 2020-2021 period.

The exposure dose estimated according to the model
of recommended food doses generally reaches the
highest values for the category of children aged
4—06 years. In this case, cadmium exposure appeared
particularly high at a level of 201% of the TWI in
children (Fig. 5.4). The exposure estimate for total
manganese in children was 154% RfD (Fig. 5.5). This
result is difficult to interpret in terms of health since
the chemical form of manganese is not determined, but
can also be evaluated as significant. Nitrate exposure
was estimated at about 68% ADI, including the
contribution from vegetables (Fig. 5.6). However, the
actual exposure of children (estimate based on food
consumption according to SISP04) is lower, because
consumption of fruit and vegetables falls short of
dietary recommendations. Nickel intake in children
according to the model of recommended doses was
similar to previous years but reached only 52% of the
TDI. The reason for this was a reassessment of the
toxicological limit by EFSA.
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Obr. 5.1 Pocet GMO pozitivnich vzorkii ryZe v letech 2008-2021 (v %)

Fig. 5.1 Number of GMO positive samples of rice in 2008-2021 (%)
%
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Obr. 5.2 Expozice sumé kongeneri PCB* z prijmu potravin, 2000-2020/21
(model podle doporucenych davek potravin)
Fig. 5.2 Exposure doses: Sum of PCBs*, 2000-2020/21 (models according to the food guide pyramide)
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Obr. 5.3 Expozice olovu z pfijmu potravin, porovnani s hrani¢ni davkou BMDL
(model podle doporucenych davek potravin)
Fig. 5.3 Exposure doses: Lead, 2000-2020/2021 (models according to the food guide pyramide)
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Obr. 5.4 Expozice kadmiu z pFijmu potravin, porovnani s tolerovatelnym prijmem (TWI), 2000-
2020/21 (model podle doporuc¢enych davek potravin)
Fig. 5.4 Exposure doses: Cadmium, 2000-2020/21 (models according to the food guide pyramide)
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Obr.5.5 Expozice manganu z pfijmu potravin, porovnani s referen¢ni davkou (RfD), 2000-2020/21
(model podle doporucéenych davek potravin)

Fig. 5.5 Exposure doses: Manganese, 2000-2020/21 (models according to the food guide pyramide)
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Obr.5.6 Expozice dusi¢naniim z pi'ijmu potravin, porovnani s pfijatelnym dennim pi¥ijmem (ADI),
2000-2020/21 (model podle doporucenych davek potravin)

Fig. 5.6 Exposure doses: Nitrates, 2000-2020/21 (models according to the food guide pyramide)
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6. LIDSKY BIOMONITORING

V roce 2021 byly analyzovany vzorky mateiského
mléka, sbirané béhem roku 2020. V matefském mléce
byly stanoveny koncentrace dlouhodobé monitoro-
vanych polychlorovanych bifenylti (PCB) a organic-
kych chlorovanych pesticidi (OCP). Kromé toho byla
zkoumana pfitomnost bromovanych zpomalovaci
hoteni (BFR) a per- a polyfluorovanych alkylova-
nych sloucenin (PFAS), které byly do monitoringu
zatazeny v roce 2014. Sledované latky jsou v prostiedi
velmi perzistentni, bioakumulativni, Siroce pfitomné
a zdravotn€ nebezpecné. Matetské mléko je vhodnou
matrici vypovidajici jak o zatézi dosp€lé populace, tak
o vysi dietarniho pfivodu kojence.

Lidsky biomonitoring probihal ve ¢tyfech lokalitach,
a to v Praze, Liberci, Ostravé a na VysoCin¢ (Zd’ér
nad Sdzavou a Jihlava). Pfes omezeni spojena s pan-
demii SARS-Cov-19 se podafilo ziskat 151 vzorkid
matetského mléka. Kritérii pro vstup do studie byly
vek nad 18 let, prvorodi¢ka + porod a kojeni jednoho
ditéte (ne dvojcat ¢i vicerCat) a pisemny souhlas
s odbérem vzorku. Osloveni, odbéry, manipulace se
vzorky, jejich uchovani a transport byly provadény
podle standardnich opera¢nich postupti (SOP). Che-
mické analyzy provedly laboratofe Vysoké Skoly
chemicko-technologické metodou vysokoucinné ka-
palinové chromatografie (UHPLC) ve spojeni s tan-
demovym hmotnostnim spektrometrem (MS/MS),
a kapilarni plynové chromatografie (GC) s hmotnost-
ni spektrometrii.

6.1 Polychlorované bifenyly (PCB)

Pouzivani PCB se rozsifilo v 50. letech minulého
stoleti; v diasledku jejich persistence a bioakumula-
ce stoupala jejich koncentrace v prostiedi, zejména
v potravnim fetézci. Postupné vSak byly prokazo-
vany negativni zdravotni ucinky, proto byla vyroba
PCB v druhé poloviné¢ 70. let ukoncena (v byvalém
Ceskoslovensku az v r. 1984). Regulovano nésledné
bylo pouzivani i jiz vyrobeného PCB, diky cemuz
hladiny PCB v prostiedi postupné klesaly. Dnes jsou
problémem zejména kontaminované lokality, tzv.
staré zatéze. Nova kompletni inventarizace konta-
minovanych mist v CR bude ukonéena v roce 2022.
Podle aktualizovaného Nérodniho implementacniho
planu Stockholmské tumluvy o perzistentnich orga-
nickych polutantech [1] existuji v CR nicméné stale

6. HUMAN BIOMONITORING

In 2021, human milk samples collected during 2020
were analysed. Levels of the long-term monitored
polychlorinated biphenyls (PCBs) and organic
chlorinated pesticides (OCPs) were determined.
Additionally, the presence of brominated flame
retardants (BFRs) and per- and polyfluorinated
alkylated substances (PFASs), which were included
Jfor monitoring in 2014, was studied. These monitored
substances are very persistent in the environment,
bioaccumulative, widely present and pose a health
hazard. Human milk is a suitable matrix indicating
both the burden on the adult population and the extent
of dietary intake of infants.

Human biomonitoring took place in four localities,
namely in Prague, Liberec, Ostrava and the Vysocina
region (Zdar nad Sazavou and Jihlava). Despite
the limitations associated with the SARS-Cov-19
pandemic, 151 human milk samples were obtained.
The criteria for entering the study were primipara
aged over 18 years, delivery and breastfeeding
of one child (not twins or multiples) and written
consent to offer a sample. Addressing participants,
sampling, handling of samples, storage and transport
were performed according to standard operating
procedure (SOP). Chemical analyses were performed
by laboratories of the University of Chemistry and
Technology Prague using high performance liquid
chromatography (UHPLC) in conjunction with
tandem mass spectrometry (MS/MS) and capillary gas
chromatography (GC) with mass spectrometry.

6.1 Polychlorinated biphenyls (PCBs)

The use of PCBs spread in the 1950s; due to their
persistence and bioaccumulation their concentrations
in the environment increased, especially in the food
chain. Gradually, the negative health effects of
these compounds were demonstrated resulting in the
termination of PCB production in the second half
of the 1970s (in the former Czechoslovakia only in
1984). Subsequently, the use of already produced
PCBs was regulated, thanks to which PCB levels in
the environment gradually decreased. Currently, the
problem is mainly posed by contaminated sites, so-
called old burdens. A new and complete inventory
of contaminated sites in the Czech Republic will be
completed in 2022. According to the updated National
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stovky nedekontaminovanych transformatord s obsa-
hem PCB. Hlavnim expozi¢nim zdrojem PCB je po-
trava zivoc¢is§ného ptivodu. PCB jsou davany do sou-
vislosti s Sirokym spektrem negativnich zdravotnich
ucinkl, zejména poruchami hormonalniho systému
a karcinogenitou.

Vysledky monitoringu stale potvrzuji pfitomnost PCB
v mateiském mléku: PCB 118, PCB 138, PCB 153,
PCB 170 a PCB 180 byly nalezeny ve vsech vzorcich
mléka (100 % nad mezi stanovitelnosti LOQ), PCB
28 v 97 % vzorkt. Obsah kongenert PCB 52 a 101
nad mezi stanovitelnosti byl u méné nez poloviny
vzorkl. Z hlediska velikosti zatéZze dominovaly vice-
chlorované PCB 138, 153 a 180, coz jsou i nejcasté-
ji nachazené kongenery ve spotfebnim kosi potravin
(viz zpravy dietarniho monitoringu SZU). Hodnota
medianu koncentraci indikatorového kongeneru PCB
153 v roce 2020 cinila 34 ng/g tuku, coz predstavuje
vyrazny pokles ve srovnani s rokem 2014 (80 ng/g),
a srovnatelnou hodnotu s rokem 2017 (30 ng/g). V le-
tech monitorovani 2005 az 2020 je zfejmy pozvolny
pokles obsahu PCB 153 v ¢ase, pieruseny zvySenymi
hodnotami v letech 2006 a 2010/2011 (obr. 6.1). Kon-
centrace kongeneru PCB 118 s dioxinovymi U¢inky
(dioxin-like, DL-PCB) v matefském mléce maji po-
dobné¢ klesajici tendenci v prubéhu monitorovani jako
predchozi kongener, s vyraznym poklesem zejména
od roku 2014 (obr. 6.2). Souhrnné charakteristiky
koncentrace PCB v matefském mléce v roce 2020
jsou uvedeny v tab. 6.1.1.

6.2 Organické chlorované pesticidy
(OCP)

Jednéd se o Sirokou skupinu perzistentnich lipofil-
nich latek, které byly pouzivany jako insekticidy ve
40. az 60. letech 20. stoleti. DDT a jeho metabolity

Implementation Plan of the Stockholm Convention
on Persistent Organic Pollutants [1], there are
still hundreds of not decontaminated transformers
containing PCBs in the Czech Republic. The main
source of PCB exposure is food of animal origin.
PCBs are associated with a wide range of adverse
health effects, especially hormonal disorders and
carcinogenicity.

Monitoring results still confirm the presence of PCBs
in human milk: PCB 118, PCB 138, PCB 153, PCB
170 and PCB 180 were found in all milk samples
(100% above LOQ) and PCB 28 in 97% of samples.
The levels of PCB congeners 52 and 101 were above
LOQ in less than half of the samples. Multi-chlorinated
PCBs 138, 153 and 180, which are the most frequently
detected congeners in the food consumption basket,
represented the greatest burden (see NIPH dietary
monitoring reports). The median concentration of the
indicator congener PCB 153 in 2020 amounted to
34 ng/g fat which is a significant decrease compared
to 2014 (80 ng/g), and a comparable value to 2017
(30 ng/g). During the 2005—2020 monitoring period
a gradual decrease in the content of PCB 153 over
time is evident, interrupted by elevated values in 2006
and 2010/2011 (Fig. 6.1). Concentrations of dioxin-
like (DL-PCB) PCB 118 congener in human milk
have a similar declining trend during the monitoring
period as the previous congener, with a significant
decrease especially since 2014 (Fig. 6.2). Summarized
characteristics of PCB concentrations in human milk
in 2020 are shown in Tab. 6.1.1.

6.2 Organic chlorinated pesticides
(OCP)

OCPs are a broad group of persistent lipophilic
substances that were used as insecticides from the

Tab. 6.1.1 Koncentrace polychlorovanych bifenylii (ng/g tuku) v matefském mléce, 2020
Tab. 6.1.1 Levels of PCBs (ng/g fat) in human milk, 2020

PCB 28 PCB 118 PCB 138 PCB 153 PCB 170 PCB 180
LoQ 0,15 0,15 0,15 0,30 0,30 0,30
Geom. pramér 0,76 2,48 23,6 33,7 11,7 26,0
Median 0,72 2,51 23,2 33,7 12,6 27,0
25. kvantil 0,49 1,64 16,0 22,5 8,2 17,9
75. kvantil 1,30 3,40 35,9 50,5 17,6 40,3
95. kvantil 2,69 6,80 67,5 93,0 36,8 82,1
Maximum 15,1 13,0 92,2 121 459 115
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jsou velmi stalé, malo té¢kavé slouceniny lipofilni po-
vahy s nizkou rozpustnosti ve vodé a vysokou schop-
nosti se akumulovat v tukovych tkanich. VSechny
izomery i metabolity DDT jsou zdravotné i ekolo-
gicky Skodlivé. Hexachlorbenzen (HCB) byl Siroce
vyuzivanym fungicidem v zeméd€lstvi, pfedev§im
pro ochranu semen pied plisnémi. Vznika také sta-
le jako vedlejsi produkt pfi vyrob& chlorovanych
uhlovodik. Hexachlorcyklohexan (HCH) ma né-
kolik izomeri, y-HCH (znamy jako lindan) je nej-
vice toxicky. Tyto latky byly jako jedny z prvnich
zafazeny do pfilohy A Stockholmské umluvy uréené
k odstranéni z pouziti a vyroby. Zdrojem expozice je
potrava, zejména produkty zivoc¢isného ptivodu. Ne-
gativni ucinky maji pfedev§im na nervovy a repro-
dukéni systém cloveka. Predpoklada se také jejich
karcinogenni ucinek. Lindan (y-HCH) byl zatazen
Evropskou agenturou pro vyzkum rakoviny (IARC)
mezi prokdzané a DDT mezi pravdépodobné lidské
karcinogeny.

V roce 2020 ¢inil median koncentrace sumy DDT
(p, p*-DDT + p, p*-DDE s ptevahou metabolitu p,
p’-DDE) v matefském mléce 91 ng/g tuku. Byl tim
prerusen sestupny trend (obr. 6.3) oproti roku 2017
(76 ng/g tuku), jehoz ¢aste¢nou pfic¢inou mohl byt
vys§i podil starSich matek s vy$§Sim vzdélanim ve
studii 2020, u nichz byly zjistény vyznamné vys-
§i koncentrace sumy DDT nez u matek mladSich
s niz§im vzdélanim. Dlouhodobé klesajici zatéz
je dokumentovana jiz od konce 80. let 20. stoleti
a byla opakované potvrzovana v ptedchozich letech
biomonitoringu.

Hexachlorbenzen HCB byl pfitomen ve vSech vzor-
cich matefského mléka (100 % nad LOQ). Median
koncentrace (15 ng/g tuku) se vyrazné nelisil od hod-
not pfedchozich dvou etap monitoringu. HCB patfi

1940s to the 1960s. DDT and its metabolites are very
stable, lipophilic and low volatility compounds with
low water solubility and high ability to accumulate
in adipose tissue. All isomers and metabolites of
DDT are harmful to health and the environment.
Hexachlorobenzene (HCB) was a widely used
fungicide in agriculture, especially to protect seeds
from mould. It is also still formed as a by-product
in the production of chlorinated hydrocarbons.
Hexachlorocyclohexane (HCH) has several isomers,
y-HCH (known as lindane) is the most toxic. These
substances were among the first to be included in
Annex A of the Stockholm Convention for exclusion
from use and manufacture. The source of exposure
is food, particularly products of animal origin. They
mainly have negative effects on the human nervous
and reproductive systems. Their carcinogenic effects
are likewise expected. Lindane (y-HCH) has been
listed by the European Agency for Research on Cancer
(IARC) among proven and DDT among probable
human carcinogens.

In 2020, the median concentration of DDT (p, p>-DDT
+ p, p>-DDE with a predominance of the metabolite
p, p-DDE) in human milk was 91 ng/g fat. This
interrupted the downward trend (Fig. 6.3) compared
to 2017 (76 ng/g fat) which was probably partly due
to a higher proportion of older mothers with higher
education in the 2020 study, who were found to have
significantly higher concentrations of DDT than
younger mothers with lower education. The long-term
declining burden has been documented since the late
1980s and has been repeatedly confirmed in previous
years of biomonitoring.

Hexachlorobenzene HCB was present in all human
milk samples (100% above LOQ). The median
concentration (15 ng/g fat) did not differ significantly

Tab. 6.2.1 Koncentrace chlorovanych organickych pesticidi (ng/g tuku) v materském mléce, 2020
Tab. 6.2.1 Levels of chlorinated organic pesticides (ng/g fat) in human milk, 2020

p, p’-DDE p, p’-DDD p, p’-DDT HCB PCBz B-HCH
LoQ 0,15 0,15 0,30 0,15 0,15 0,15
Geom. pramér 841 0,72 4,00 18,4 0,23 2,98
Median 86,4 0,82 4,49 15,1 0,21 2,82
25. kvantil 54,1 0,52 3,00 10,9 0,08 2,07
75. kvantil 128 1,35 7,89 27,0 0,37 4,71
95. kvantil 258 2,55 25,4 84,6 1,97 12,2
Maximum 468 8,16 397 261 3,80 66,3
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mezi pesticidy, jejichZ vyroba a pouZiti byla zak4zana,
nicméné se nadale uvoliiuje do prostiedi z pramys-
lové a chemické vyroby, skladek i spaloven odpadii
apod. To samé plati i o pentachlorbenzenu (PCBz), je-
hoz vyskyt v matefském mléce byl v ramci narodniho
biomonitoringu v roce 2020 sledovan poprvé. Ptitom-
nost PCBz ve stanovitelném mnozstvi byla zjisténa
v témét 70 % vzorkd mléka.

Obsah pesticidu beta-hexachlorcyklohexanu (8-HCH)
v matefském mléce pozvolna klesa, nicmén¢ je dlou-
hodob¢ ptitomen témét ve vSech vzorcich mléka. Sta-
novitelnd mnozstvi lindanu (y-HCH) byla nalezena
v 44 % vzorkl matetského mléka.

6.3 Per- a polyfluorované alkylované
slouéeniny (PFAS)

Per- a polyfluoroalkylované slou¢eniny jsou silné
perzistentnimi (prakticky nerozlozitelnymi) organic-
kymi polutanty s bioakumula¢nimi vlastnostmi. Nej-
znaméjSimi star§imi zastupci jsou perfluorooktanova
kyselina (PFOA) a perfluorooktansulfonat (PFOS).
PFAS se pouzivaji jako povrchové aktivni latky v ha-
sicich pénach a k odpuzeni vody a oleje v textiliich,
kazi, materialech ptichazejicich do styku s potravina-
mi (napf. obaly, nepfilnavé povrchy), a v kosmetice.
Pouzivaji se také pti vyrobé polovodict, 1ékaiskych
zafizeni, ptipravkll na ochranu rostlin, biocidi, pfi-
sad do krmiv, 1é¢iv a barev. Vyroba a pouziti starSich
PFAS s dlouhym uhlikovym fetézcem (napt. PFOA,
PFOS, PFHxS) jsou regulovany pomoci vyjimek
v ramci Stockholmské umluvy o perzistentnich orga-
nickych latkdch a natizenim REACH. V uplynulych
dvou dekadach vsak bylo syntetizovdno velmi mnoho
hovych® PFAS, napt. s kratkym fetézcem, nahrazu-
jicich starsi regulované PFAS. Nicméné i u nich jsou
studiemi prokazovany podobné negativni zdravotni
ucinky, a nékteré jsou identifikovany dokonce jako
latky vzbuzujici mimotadné obavy (napt. HFPO-DA).

Cestami expozice je predevs§im konzumace kontami-
novanych potravin a pitné vody, konzumace potravin
balenych do obalti obsahujicich PFAS (obaly na pizzu
a popcorn, na jidla typu fast food), vdechovani pra-
chu ve vnitinim prostfedi, nebo pienos z ruky do ust
z povrchil oSetienych materialti (¢alounéni, oblecenti,
koberce), coZ je potencialn€ vyznamné zejména u ma-
lych déti. Limitni hodnota pro PFAS byla zatazena
do nové Smérnice pro pitnou vodu 2020/2184/ES,

from the values of the previous two monitoring stages.
HCB is one of the pesticides whose production and
use has been banned but is still released into the
environment from industrial and chemical production,
landfills and waste incinerators, etc. The same is
true for pentachlorobenzene (PCBz), the presence
of which was monitored in human milk as part of
national human biomonitoring for the first time in
2020. The presence of PCBz in determinable amounts
was detected in almost 70% of milk samples.

Thecontentofthepesticidebeta-hexachlorocyclohexane
(5-HCH) in human milk is gradually decreasing, but
has nevertheless long been present in almost all milk
samples. Measurable amounts of lindane (y-HCH)
were found in 44% of milk samples.

6.3 Per- and polyfluorinated alkylated
substances (PFASs)

Per- and polyfluoroalkylated compounds are highly
persistent  (practically non-degradable) organic
pollutants with bioaccumulation properties. The
best known older versions are perfluorooctanoic
acid (PFOA) and perfluorooctane sulfonate (PFOS).
PFASs are used as surfactants in fire-fighting foams
and to repel water and oil in textiles, leather, food
contact materials (packaging, non-stick surfaces) and
cosmetics. They are also used in the manufacture of
semiconductors, medical devices, plant protection
products, biocides, feed additives, pharmaceuticals
and paints. The use of older long-chain PFAS
(eg PFOA, PFOS, PFHxS) is regulated through
exemptions under the Stockholm Convention on
Persistent Organic Pollutants and REACH. However,
over the past two decades, many “new” substances,
for instance short-chain PFASs, have been synthesised
to replace older regulated PFASs. However, studies
have shown similar adverse health effects, and some
are even identified as substances of very high concern
(eg HFPO-DA).

Theroutes of exposure are mainly through consumption
of contaminated food and drinking water, consumption
of food in packaging containing PFASs (pizza and
popcorn packaging, fast food), inhalation of dust in
the indoor environment or transfer from hand to mouth
from the surfaces of treated materials (upholstery,
clothing, carpets) which is potentially of concern
especially for young children. The limit values for
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vydani limitnich hodnot pro obsah v potravinach je
o¢ekavano béhem roku 2022. Obsah PFAS v obalech
potravin a ve vnitinim prostiedi je velmi téZké popsat
kvuli rychle se ménicimu chemickému profilu, kdy
starS$i PFAS nahrazuji vyrobci velkou paletou novych
latek, riznymi prekurzory PFAS a vlastnimi moleku-
lami, které je obtizné odhalit [2].

PFAS zvyS$uji hladinu cholesterolu a poSkozuji jatra,
podili se na vzniku karcinomu ledvin a prostaty, ze-
jména u déti poskozuji imunitni systém, rozvraceji
hormonalni rovnovahu a vzhledem k moznému pri-
chodu placentou mohou negativné plisobit na vyvoj
plodu.

Z celkového poctu 31 sledovanych PFAS v roce 2020
nebyla u 26 PFAS zjisténa pfitomnost v zaddném
vzorku matetského mléka (100 % pod mezi stano-
vitelnosti). Perfluoroktanova kyselina (PFOA), stale
pouzivana, byla nalezena ve vSech vzorcich matei-
ského mléka. Z pouziti postupné vylu¢ovany perfluor-
oktansulfonat (PFOS) byl nalezen zhruba v 60 %
vzorkll. Perfluorhexansulfonat (PFHxS), soucasny
adept na seznam Stockholmské umluvy, byl pfitomen
v 5 % vzorkli matefského mléka. V né€kolika jed-
notlivych ptipadech byly nalezeny PFHpA a PFBS.
Piehled monitorovanych PFAS v matefském mléce,
vcetné LOQ, je uveden v Odborné zpravé lidského
biomonitoringu SZU za rok 2020 na webovych stran-
kach SZU.

Koncentrace PFOA a PFOS v matetském mléce v roce
2020 jsou popsany v tab. 6.3.1. Vyvoj obsahu téchto
dvou nejfrekventovangjSich PFAS v matefském mléce
mezi lety 2006 a 2020 je zobrazen na obr. 6.4; zietelny
pokles odpovida celosvétovému trendu.

Tab. 6.3.1 Koncentrace perfluorovanych sloucenin
(ng/ml) v matefském mléce, 2020

Tab. 6.3.1 Levels of PFAS (ng/ml) in human milk,
2020

PFOA PFOS
LoQ 0,003 0,003
Geom. primér 0,020 0,007
Median 0,020 0,010
25. kvantil 0,016 0,002
75. kvantil 0,026 0,026
95. kvantil 0,040 0,059
Maximum 0,104 0,178

PFASs has been included in the new Drinking Water
Directive 2020/2184/EC and the issuance of limit
values for food content is expected during 2022. The
content of PFASs in food packaging and in the indoor
environment is very difficult to describe due to the
rapidly changing chemical profile where older PFASs
are being replaced by manufacturers with a wide
range of new substances, various PFASs precursors
and their own molecules which are difficult to detect

[2].

PFASs increase cholesterol levels and damage
the liver, contribute to the development of kidney
and prostate cancer, damage the immune system
particularly in children, disrupt hormonal balance
and due to potential passage through the placenta
may adversely affect fetal development.

Of the total number of 31 PFASs monitored in 2020, the
presence of 26 PFASs was not detected in any breast
milk sample (100% below LOQ). Perfluorooctanoic
acid (PFOA) which is still in use was found in all human
milk samples. Gradually phased-out perfluorooctane
sulfonate (PFOS) was found in about 60% of samples.
Perfluorohexane sulfonate (PFHxS), a current adept
on the Stockholm Convention list, was present in 5%
of human milk samples. PFHpA and PFBS were found
in several individual cases. An overview of monitored
PFASs in human milk, including LOQs, is provided
in the NIPH Technical Human Biomonitoring Report
2020 on the NIPH website.

PFOA and PFOS concentrations in human milk in
2020 are shown in Tab. 6.3.1. The development of the
content of these two most frequent PFASs in human
milk between 2006 and 2020 is shown in Figure 6.4;
a clear decline reflects the global trend.

6.4 Brominated flame retardants
(BFR)

Flame retardants (flame retardant additives) are
adiverse group of organic bromine compounds that are
used as additives in flammable materials (polystyrene,
plastics, textiles, etc.) in order to reduce or slow down
their combustion and thus improve fire safety. They are
widely used in electronics and electronic equipment,
textiles, plastics, home furnishings and building
materials. Polybrominated diphenyl ethers (PBDEs)
are among the oldest BFRs. Tetra-, penta-, hexa- and
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6.4 Bromované zpomalovace horeni
(BFR)

Zpomalovace hofeni (retardéry hofeni, samozhase-
ci prisady) jsou rdznorodou skupinou organickych
sloucenin bromu, které se pouzivaji jako ptisada do
hotlavych materialti (polystyren, plasty, textilie apod.)
s cilem omezit ¢i zpomalit jejich hoteni, a zlepsit tak
pozarni bezpe&nost. Siroce se uzivaji napt. v elektro-
nice a elektronickych zatizenich, textiliich, plastech,
v bytovém zafizeni a ve stavebnich materialech. Mezi
nejstar§si BFR patii polybromované difenylethery
(PBDE). Tetra-, penta-, hexa- a heptabromdifenyle-
thery byly v roce 2009 zatazeny na seznam zakaza-
nych latek Stockholmské umluvy o perzistentnich or-
ganickych polutantech. Problémy vSak piinasi likvi-
dace a zejména recyklace odpadu, zejména plastové-
ho, ve kterém jsou tyto latky obsazeny. V roce 2013
byl na seznam pfidan také hexabromcyklododekan
(HBCD), ktery byl diky docasné vyjimce donedavna
pouzivan v pénovych polystyrenovych deskach k za-
teplovani budov. Ke zpomalovani hofeni se dale po-
uzivaji bromované bisfenoly, napf. tetrabrombisfenol
A (TBBPA). Jako alternativa starSich zpomalovact
hoteni regulovanych legislativou jsou do pouziti za-
vadény tzv. nové zpomalovace hofeni (nBFR). Za-
stupci této skupiny jsou napt. dekabromdifenyletan
(DBDPE) nebo hexabrombenzen (HBB). U ¢&asti no-
vych BFR jsou vsak dnes studiemi prokazovany rov-
néz bioakumulativni, toxické a potencidlné karcino-
genni ucinky.

Nejpravdépodobnéjsi cestou expozice je inhalace
s prachem v prostfedi interiérli, pfi¢emZ vétSina po-
chézi ze stavebnich materiald, textilii a elektroniky.
BFR ptsobi jako endokrinni disruptory narusSujici
hormonalni rovnovahu organismu. Podle studii na
zvitatech jsou také neurotoxické, potencialné karci-
nogenni, poskozuji reprodukci a vyvoj plodu.

Ze 40 sledovanych BFR se 26 nenalezlo v zadném
vzorku matetského mléka. Z polybromovanych dife-
nyletertt (PBDE) jde napt. o tetra-BDE (krom& BDE
47), okta- a nona-BDE, OH-BDE, dale o bromované
fenoly, pentabromtoluen a dalsi tzv. nové zpomalova-
¢e (BTBPE, HCDBCO, OBIND aj).

Nalezeno naopak bylo 14 BFR. U zadného z nich
nepfekro€il podil pozitivnich vzorkli (obsah nad
mezi stanovitelnosti) 50 % z celkového poctu vzorki

heptabromodiphenyl ethers were included in the list
of banned substances of the Stockholm Convention
on POPs in 2009. Nevertheless, the disposal and
especially the recycling of waste, especially plastic, in
which these substances are contained, poses problems.
In 2013, hexabromocyclododecane (HBCD) was
added to the list. This had been used in polystyrene
foam boards for insulation in buildings due to
a temporary exemption. Brominated bisphenols, such
as tetrabromobisphenol A (TBBPA) continue to be
used to retard combustion. As an alternative to older
flame retardants regulated by legislation, so-called
new flame retardants (nBFRs) are being introduced.
These include, for example, decabromodiphenylethane
(DBDPE) or hexabromobenzene (HBB). However,
some of the new BFRs have shown bioaccumulative,
toxic and potentially carcinogenic effects in studies.

The most likely route of exposure is inhalation
with dust in the indoor environment, most of which
originates from building materials, textiles and
electronics. BFRs act as endocrine disruptors that
disrupt the body’s hormonal balance. According to
animal studies, they are also neurotoxic, potentially
carcinogenic, and impair reproductive and fetal
development.

Of the 40 BFRs monitored, 26 were not found in any
human milk sample, eg polybrominated diphenyl
ethers (PBDE) include tetra-BDE (except BDE
47), octa- and nona-BDE, OH-BDE, brominated
phenols, pentabromotoluene and other so-called new
retardants (BTBPE, HCDBCO, OBIND, etc.).

However, 14 BFRs were detected. In none of them did
the proportion of positive samples (content above the
LOQ) exceed 50% of the total number of human milk
samples and therefore they were not quantified. The
highest incidence was detected for BDE 153 (36% of
samples in the range 0.15-2.56 ng/g fat) and BDE
47 (25%, 1.15-1.45 ng/g fat), hexabromobenzene
(HBB, 21%, 0.15-2.34 ng/g fat) and anti-Dechloran
Plus (anti-DP, 21%, 0.15-2.51 ng/g fat). The banned
hexabromocyclododecane isomer a-HBCD was
present in 15% of human milk samples (0.02—1.30
ng/ml). Concentrations above the LOQ of the banned
penta-BDEs were found in 10% of samples. Positive
findings of the remaining seven BFRs were sporadic.
As for individual human milk samples, roughly 30% of
them did not have a single BFR, and the same number
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matetského mléka, a proto nebyly kvantifikovany.
Nejvyssi frekvence vyskytu byla zjisténa u BDE 153
(36 % vzorkd, 0,15-2,56 ng/g tuku) a BDE 47 (25 %,
1,15 — 1,45 ng/g tuku), hexabrombenzenu (HBB,
21 %, 0,15-2,34 ng/g tuku) a anti-Dechloranu Plus
(anti-DP, 21 %, 0,15-2,51 ng/g tuku). Izomer zakaza-
ného hexabromcyklododekanu a-HBCD byl ptfitomen
v 15 % vzorkl mateiského mléka (0,02—1,30 ng/ml).
Koncentrace nad mezi stanovitelnosti zakdzanych
penta-BDE byly nalezeny v 10 % vzorki. Pozitivni
nalezy zbyvajicich sedmi BFR byly pouze ojediné-
1¢. Pokud jde o jednotlivé vzorky matetského mléka,
zhruba ve 30 % z nich nebyl nalezen ani jeden BFR,
a stejné tolik vzorkl obsahovalo po jednom BFR. P¢-
tina vzorkl (20 %) obsahovala po dvou BFR, zhruba
stejné tolik vzorkl obsahovalo po tfech a vice (maxi-
malné 5) BFR.
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of samples contained one BFR each. One-fifth of the
samples (20%) contained two BFRs each, roughly
the same number of samples contained three or more
(maximum 5) BFRs.
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Obr. 6.1 Obsah indikatorového kongeneru PCB 153 v materském mléce (median koncentrace),
2005-2020
Fig. 6.1 Indicator congener PCB 153 in human milk (median values), 2005-2020
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Obr. 6.2 Obsah PCB 118 s dioxinovym ucinkem v matei'ském mléce (medidn koncentrace),
2005-2020
Fig. 6.2 Dioxin-like PCB 118 in human milk (median values), 2005-2020
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Obr. 6.3 Obsah DDT a jeho metabolitii v matefském mléce (median koncentrace), 2005-2020
Fig. 6.3 DDT and its metabolites in human milk (median values), 2005-2020
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Obr. 6.4 Obsah PFOA a PFOS v matefském mléce (median koncentrace), 20062020
Fig. 6.4 PFOA and PFOS levels in human milk (median values), 2006-2020
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7. SETRENi ZDRAVOTNIHO
STAVU OBYVATELSTVA CR

Udaje o zdravotnim stavu populace a vyskytu riziko-
vych faktorti jsou nezbytné pro vznik efektivnich pre-
ventivnich programi a pro tvorbu zdravotnich politik
a strategii. Data dostupna ze zdravotnich statistik vsak
poskytuji pouze informace o osobach vyuzivajicich
l1ékaiskou péci. Pro hodnoceni zdravotniho stavu po-
pulace jsou tak nepostradatelné celopopulacni studie
(vybérova Setieni), které zahrnuji i zdanlivé zdravou
&ast populace. Setfeni tohoto typu probéhlo v Cesku
naposledy v roce 2019. Jednalo se o Evropské vybe-
rové Setfeni zdravotniho stavu obyvatelstva zahrnu-
jici jak dotaznikové Setfeni EHIS (European Health
Interview Survey), které koordinoval Ustav zdravot-
nickych informaci a statistiky (UZIS) a realizoval ve
spolupréci s Ceskym statistickym afadem (CSU), tak
nasledné 1€katské vySetieni EHES (European Health
Examination Survey), které koordinoval, realizoval,
a metodicky zajistil Statni zdravotni Ustav. Ziskana
data jsou harmonizovana na urovni EU.

Zdravotni vysetreni EHES 2019

Setfeni bylo zaméfeno na vyskyt rizikovych faktort
nemoci obéhové soustavy v cCeské dospé€lé populaci.
VySetfeni bylo provedeno zaskolenym zdravotnikem
podle jednotného EHES manualu a zahrnovalo antropo-
metricka méfeni (vySka, hmotnost, obvod pasu), méie-
ni krevniho tlaku a odbér zilni krve. V krevnim vzorku
byly analyzovany celkovy, HDL- a LDL-cholesterol,
triglyceridy, glykovany hemoglobin (HbA1c) a thyreo-
stimula¢ni hormon (TSH). Pfed samotnym vySetfenim
respondenti zodpovéde€li soubor otazek v ramci vyset-
tovaciho protokolu, ktery poskytuje informace potiebné
pro spravnou interpretaci méfeni a analyz krve.

Prezentované vysledky Setfeni EHES 2019 v této
zpravé zahrnuji odhad cévniho veku, ktery predi-
kuje riziko vzniku kardiovaskularnich onemocnéni
(KVO). Pro tento odhad byla analyzovana data 763
respondentil ve véku 40-64 let. Dalsi zde hodnocenou
oblasti je tiCast na preventivnich prohlidkach u prak-
tického 1ékare a screeningu rizikovych parametrt pro-
vedeného zdravotnikem. Do této analyzy vstupovala
data za 4297 respondentd ve véku 25-64 let, ktera
byla vazena pro pohlavi a vék. Blizsi informace o stu-
dii a vybéru respondentl do studie Ize nalézt v publi-
kované zprave [1].

7. CZECH POPULATION HEALTH
SURVEY

Information on the health and health risks is needed
for developing and evaluation of effective prevention
programs, health policies, strategies and healthcare.
However, the data available from health statistics
only provide information about people using health
services. Health population surveys, which also
include an apparently healthy part of the population,
are essential for the assessment of the population
health. The last survey of this type was realized in the
Czech Republic in 2019. It was the European health
population survey which included the FEuropean
Health Interview Survey — EHIS and the subsequent
European Health Examination Survey — EHES. EHIS
was coordinated by the Institute of Health Information
and Statistics (IHIS CR) and realized in cooperation
with the Czech Statistical Office (CZSO), EHES was
coordinated, implemented and methodically provided
by the National Institute of Public Health in Prague.
The data obtained are harmonized at the EU level.

Health Examination Survey — EHES 2019

EHES was focused on the prevalence of cardiovascular
disease risk factors in the Czech adult population.
The examination was performed by trained health
care professionals according to the EHES manual. It
included anthropometric measurements (height, weight,
waist circumference), blood pressure measurement
and venous blood sampling. Total, HDL- and LDL-
cholesterol, triglycerides, glycated haemoglobin
(HbAlc) and thyrostimulating hormone (TSH) were
analysed in the blood sample. Before the examination,
the respondents answered a set of questions related
to the examination to obtain the correct evaluation of
blood measurements and analyses.

indicator predicts the vrisk of
(CVD). Data from
763 respondents aged 40-64 were analysed for an
estimate of vascular age. Participation in preventive

Vascular age

cardiovascular  diseases

examinations by a general practitioner and screening
of risk factors performed by a health care professional
were evaluated, too. This analysis included data of
4,297 respondents aged 25—64, weighted for gender
and age. More detailed information about the survey
and the selection of respondents can be found in the
published report [1].
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7.1 Odhad vaskularniho (cévniho) véku

Starnuti je hlavnim rizikovym faktorem cévnich one-
mocnéni a néslednych kardiovaskularnich a cerebro-
vaskularnich ptihod, které jsou celosvétove hlavni pfi-
¢inou umrti [2]. Cévni starnuti se projevuje arteridlni
degeneraci a kornaténim, zhorSuje funkci cév a v ko-
neéném disledku zpisobuje poskozeni kone¢nych or-
gand, zejména srdce, mozku a ledvin. Arterialni posko-
zeni, souvisejici s vékem, se klinicky manifestuje po
paté nebo Sesté dekadé Zivota; v dobé nastupu cévnich
onemocnéni a souvisejici mortality vSak existuje vy-
soka interindividudlni variabilita [2]. Jedinci nestar-
nou stejnym tempem. Zatimco chronologické starnuti
se tyka pouze plynuti ¢asu, biologické starnuti se tyka
poklesu funkce. Cévni poskozeni souvisejici s veékem
je ovlivnéno dédicnymi vlastnostmi, av§ak mize byt
ovlivnéno i zivotnim stylem, zivotnim prostiedim
a ptipadnymi komorbiditami. Posouzeni Grovné rizika
vaskularniho onemocnéni za ucelem doporuceni pro
v€asnou prevenci by proto neméla vychdzet z véku
chronologického, ale spise z véku biologického [3].

V praxi existuji zjednodusené modely odhadujici kardi-
ovaskularni riziko jedince, a jsou tak dileZitou soucasti
pravidelné péce o kardiometabolické zdravi. Predikéni
modely pomahaji identifikovat osoby s vysokym kardi-
ovaskularnim rizikem, pro které se néasledna prevence
a lécba ukazuje jako benefitni. Nejznaméjsi model od-
hadu KVO rizika je model SCORE (Systematic COro-
nary Risk Evaluation), jehoZ prvni verze byla predsta-
vena v roce 2003 [4]. Zakladni multifaktorialni model
SCORE odhaduje riziko imrti osoby od véku 40 a vice
let v disledku srde¢né-cévnich onemocnéni v piistich
deseti letech na zaklad¢ 5 rizikovych faktort, kterymi
jsou vek, pohlavi, koufeni, hodnota systolického tlaku
a hodnota celkového cholesterolu. Piestoze je model
primarné zalozen pro pouZiti v klinické praxi, 1ze s jeho
pomoci kvantifikovat kardiovaskularni riziko v popula-
ci a odhadnout rozloZeni populace z hlediska vyse kar-
diovaskularniho rizika. Riziko u jedince nabyva hodnot
od 0 % do 57 %. Dilezitou hranici piedstavuje 5% rizi-
ko; od této hodnoty by podle doporuceni Evropské kar-
diologické spolecnosti (ESC) méla byt u jedince zaha-
jena intervence. Hodnoty SCORE jsou rozdéleny na 4
kategorie: nizké riziko (0—1 %), stfedni riziko (24 %),
vysoké riziko (5-9 %) a velmi vysoké riziko (>10 %).
Toto procentualni vyjadreni rizika vzniku fatalni piiho-
dy v pristich 10 letech byva pro intervenované osoby
Casto nejasné nebo $patné pochopitelné.

7.1 Vascular age estimation

Aging is a major risk factor for vascular diseases and
subsequent cardiovascular and cerebrovascular events,
which are the leading cause of death worldwide [2].
Vascular aging is manifested by arterial degeneration
and atherosclerosis, impairs the function of blood
vessels and ultimately causes damage to end organs,
especially the heart, brain and kidneys. Age-related
arterial damage manifests clinically after the fifth
or sixth decade of life; however, there is high inter-
individual variability in the time of onset of vascular
disease and associated mortality [2]. Individuals do not
age at the same pace. While chronological aging refers
only to the passage of time, biological aging refers to
a decline in function. Age-related vascular damage is
influenced by hereditary characteristics, but it can also
be influenced by lifestyle, environment and possible
comorbidities. Assessment of vascular disease risk
level in order to recommend early prevention should
therefore not be based on chronological age, but rather
on biological age [3].

In practice, there are simplified models estimating an
individual s cardiovascular visk, and they are thus an
important part of regular cardiometabolic health care.
Prediction models help to identify persons with a high
cardiovascular risk for whom subsequent prevention
and treatment prove to be beneficial. The most well-
known CVD risk estimation model is the SCORE
(Systematic COronary Risk Evaluation) model, the first
version of which was introduced in 2003 [4]. The basic
multifactorial SCORE model estimates a person s risk of
dying from cardiovascular disease in the next 10 years,
based on 5 risk factors: age, sex, smoking, systolic
blood pressure, and total cholesterol. Despite the fact
that the model is primarily based for use in clinical
practice, it can be used to quantify cardiovascular risk
in a population and to estimate the distribution of the
population in terms of the level of cardiovascular risk.
The risk for an individual ranges from 0% to 57%. An
important limit is the 5% risk; from this value, according
to the recommendations of the European Society of
Cardiology (ESC), intervention should be initiated
for the individual. SCORE values are divided into 4
categories: low risk (0—1%,), medium risk (2—4%), high
risk (5—9%) and very high risk (=10%). This percentage
expression of the risk of a fatal event occurring in the
next 10 years is often unclear or difficult to understand
for the persons involved.
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Tab. 7.1.1 Schéma pro odhad cévniho véku
Tab. 7.1.1 Vascular age chart
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Pro ucely preventivni kardiologie se v posledni dobé
vedle tabulek SCORE vyuziva podobného nastroje
pro odhad vaskularniho véku (blize tab. 7.1.1), kte-
ry je pro lékafe 1épe interpretovatelny a pro osoby/
pacienty nejen v primarni péc¢i 1épe pochopitelny.
Smyslem je odhadnout cévni vé€k daného jedince na
zaklad¢ veéku, pohlavi, koufeni, hodnoty krevniho tla-
ku a celkového cholesterolu. Tento odhad nezahrnuje
zadna podrobngjsi klinicka vySetieni. Odhad cévniho
veku jedince je urcen jako vék, ktery by mél clovek
se stejnym kardiovaskuldrnim rizikem, jehoz hodnoty
rizikovych faktord jsou v§echny v normalnim rozme-
zi. Pokud je odhadnuty vaskularni vék vyssi nez veék
chronologicky, hrozi zvysené riziko rozvoje kardio-
metabolickych onemocnéni a akutnich vaskularnich
prihod (srdecniho infarktu nebo mrtvice).

Ve starnouci populaci je dilezité odhalit a co nejdri-
ve ovlivnit rizikové faktory, které by vedly predcas-
nému biologickému vaskuldrnimu starnuti, a které
by mohly snizit nejen jeho zdravotni, ale i socioe-
konomické dopady. Na zaklad¢ identifikace faktort

For the uses of preventive cardiology, a similar
tool for vascular age estimation (Tab. 7.1.1) has
recently been used in addition to the SCORE tables,
which is better interpretable for physicians and
easier to understand for people/patients not only in
primary care. The idea is to estimate the vascular
age of individual based on age, sex, smoking, blood
pressure and total cholesterol. This estimate does not
include any other detailed clinical examinations. An
individual s vascular age estimate is determined as
the age that a person with the same cardiovascular
risk would have, whose risk factor values are all in the
normal range. If the estimated vascular age is higher
than the chronological age, there is an increased risk
of developing cardiometabolic diseases and acute
vascular events (heart attack or stroke).

In an aging population, it is important to detect and
affect as soon as possible the risk factors that would
lead to early biological vascular aging, and which
could reduce health and socio-economic impacts.
Based on the identification of factors and diseases
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a nemoci, které méni tempo starnuti, byly navrzeny
ruzné strategie podpory zdravého starnuti a oddaleni
vyskytu vaskularnich onemocnéni souvisejicich s vé-
kem. V soucasnosti jsou za nejslibnéjsi povazovany
behavioralni ptistupy; narazeji vSak na bariéry v di-
sledku neochoty jedincti dodrzovat pravidelnou fyzic-
kou aktivitu, dlouhodoba vyzivova doporuceni a dalsi
celozivotni zmény v ramci zdravého Zivotniho stylu.
Pouziti farmakoterapie k oddéleni starnuti u zdravych
jedinci je stale kontroverzni kviili jejich potencidlnim
dlouhodobym vedlej$im ucinkim, které pak mohou
pfevysSovat piinosy lécby. Strategie a intervence na
podporu zdravého starnuti by se mely zaméfit spiSe
na prodlouzeni délky Zivota ve zdravi nez na pouhé
prodlouzeni délky zivota [3].

Primérmy vaskularni vék u respondentii Setreni EHES
2019 byl o 4,8 roku vyssi nez primérny chronologicky
vék (u muzi byl tento rozdil 6,2 roku, u zen 3,7 roku).
Obr. 7.1 a 7.2 ukazuji riznymi zpasoby rozdil mezi
cévnim a chronologickym vékem sledované populace.
Obr. 7.1 zobrazuje rozlozeni respondentl podle rozdilu
mezi cévnim a chronologickym vékem ve vybranych
vékovych skupinach muzi a Zen: 15 % muzi a 27 %
zen mélo cévni vk totozny ¢i dokonce niz8i nez chro-
nologicky vek, na druhou stranu u 21 % muzi a 7 %
zen byl rozdil mezi cévnim a chronologickym vékem
vétsinez 11 let. S chronologickym vékem nartsta i rizi-
ko zvysenych hodnot sledovanych rizikovych parame-
tri, rozdil mezi cévnim a chronologickym vékem tak
narusta. U muzi lze pozorovat vyrazné zhorSeni po 55.
roce v€ku. Ve vékové skupiné 55-59 let bylo dokon-
ce 64 % muzi s cévnim vékem o 6 a vice let vy$S§im
nez chronologickym. Podil Zen s vyrazng&j$im rozdilem
cévniho a chronologického véku nartista pozvolnéji,
a i ve véku 60-64 let ma stale pres 65 % zen rozdil
mezi cévnim a chronologickym vékem nizsi nez 5 let.
Obr. 7.2 znazoriuje detailn€jsi distribuci cévniho véku
v ramci jednotlivych chronologickych vekt. Napiiklad
pro jedince ve véku 58 let Ize pozorovat, Ze cévni vk
se pohybuje v rozpéti 58—87 let.

Z setteni EHES vyplyva, ze model, ktery odhaduje
cévni vek, ma dulezitou roli pro primarni péci v po-
dobé jednoduchého nazorného nastroje pro odhad
rizika vzniku KVO. Z dosud provedenych studii pie-
vySoval ve vSech populacich pramémy cévni vék pri-
mérny vék chronologicky, a to o 2-26 let [6]. V Set-
feni EHES byl tento rozdil cca 5 let. VEasny zachyt
hlavnich komponent negativné¢ ovliviiujicich cévni

that changes the pace of aging, various strategies
has been proposed to promote healthy aging and
delay the onset of age-related vascular diseases.
Behavioural approaches are currently considered the
most promising; however, they encounter barriers
due to the non-adherence of individuals to follow
regular physical activity,
recommendations and other lifelong healthy lifestyle
changes. The use of pharmacotherapy to delay aging
in healthy individuals is still controversial due to
their potential long-term side effects, which may
then exceed the benefits of treatment. Strategies and
interventions to promote healthy aging should focus
on increase of healthy life years rather than simply

life prolonging [3].

long-term nutritional

The average vascular age of the EHES 2019
respondents was 4.8 years higher than the average
of chronological age (for men, this difference was 6.2
years, for women 3.7 years). Figs 7.1 and 7.2 show in
different ways the difference between the vascular and
chronological age of the examined population. Fig.
7.1 shows the distribution of respondents according
to the difference between vascular and chronological
age in selected age groups of men and women. 15%
of men and 27% of women had vascular age identical
to or even lower than chronological age, on the other
hand, among 21% of men and 7% of women was
a difference between vascular and chronological age
more than 11 years. With chronological age, the risk
of increased values of monitored risk parameters also
increases, thus the difference between vascular and
chronological age increases. In men, a significant
deterioration can be observed after the age of 55. In
the 5559 age group, even 64% of men had a vascular
age 6 or more years older than the chronological
age. The share of women with a significant difference
in vascular and chronological age increases more
slowly, and even at the age of 60-64, over 65% of
women still have a difference between vascular and
chronological age lower than 5 years. Fig. 7.2 shows
a more detailed distribution of vascular age within
particular chronological ages. For example, for
a 58-year-old individual, it can be observed that the
vascular age ranges from 58-87 years.

The EHES survey shows that the vascular age
estimation model has an important role for primary
care as a simple illustrative tool for the CVD risk
estimation. From the studies carried out so far, in
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starnuti v inicialnich stadiich a jejich daslednd tera-
pie mohou pfiznivé ovlivnit cévni vék daného jedince.
Neméné vyznamny je i vliv délky expozice rizikovym
faktorim a pfipadna reverzibilita cévniho veéku, kdy
bylo prokazano, ze pti casné a dlouhodobé intervenci
dochazi ke zlepSeni parametrti cévniho véku [7].

7.2 Vyuzivani preventivni péce

Dbat o vlastni zdravi by mélo byt pro kazdého sa-
moziejmosti. Soucasti péce o zdravi by mélo byt
podstoupeni pravidelnych preventivnich prohlidek,
které jsou nezbytné pro vCasny zachyt onemocnéni,
pfipadné pro v€asné zahdjeni 1écby. I kdyz se clovek
citi zdrav, nemél by ignorovat preventivni prohlidky,
které mohou odhalit zdvazna onemocnéni ve stadiu,
kdy jsou snadnéji 1é¢itelna. Na preventivni prohlidky
ma v Cesku narok v pravidelnych intervalech kazdy
pojisténec zdarma.

Rada onemocnéni, zejména kardiovaskularnich, je
preventabilni, 1ze je az z 80 % ovlivnit Zivotnim sty-
lem. Nicmén¢ jejich véasny zachyt a spravna lécba
mohou oddalit vazné komplikace onemocnéni, ktera
se vyvijeji pomalu, a fadu let probihaji bez pfiznakd.
Jde naptiklad o nemoci a stavy, jako hypertenze, dia-
betes nebo vysoka hladina cholesterolu. V¢asna dia-
gnéza umozni vyhnout se naro¢né 1é¢b¢ i nevratné-
mu poskozeni zdravi, a dosdhnout niz§ich 1é¢ebnych
nakladu.

Za vSeobecnou preventivni prohlidku se povazuje
kompletni vySetieni, které miiZze byt provedeno samo-
statn¢ nebo béhem jiné navstévy u lékare, napf. pii
kontrole po prodélaném onemocnéni, nebo v ramci
predoperacniho vySetieni. Pacient by mél byt 1¢kafem
informovan, ze podstupuje preventivni prohlidku. Ta
mé mimo jiné obsahovat aktualizaci informaci o zdra-
votnim stavu, zméfeni krevniho tlaku, vysky a vahy
pacienta, orienta¢ni vySetfeni moc¢i papirkem, kon-
trolu ockovani. U dospélych zahrnuje onkologicky
screening (napf. test na okultni krvaceni od 50 let), 1x
za 10 let vySetfeni hladiny krevnich tukti a od 40. roku
veéku vysetfeni hladiny cukru v krvi. Za preventivni
prohlidku se nema povaZovat napf. pouze kontrolni
zméteni krevniho tlaku nebo kontrolni odbér krve pti
zvySené hlading cholesterolu [8].

Pojem screening definuje WHO jako ,,pfedpokla-
danou identifikaci nerozpoznaného onemocnéni

all populations the average vascular age exceeded
the average chronological age by 2-26 years [6]. In
the EHES survey, this difference was about 5 years.
Early detection of the main components negatively
affecting vascular aging in the initial stages and their
consistent therapy can favourably affect the vascular
age of that individual. Equally important is the effect
of the length of exposure to the risk factors and the
possible reversibility of vascular age, where it has
been proven that early and long-term intervention
improves the vascular age parameters [7].

7.2 The use of preventive health care
services

One’s own health care should be important for
everyone. Part of health care should accomplish
regular preventive examinations, which are necessary
for the early detection of the disease, or for the early
initiation of treatment. Even if people feel healthy,
they should not ignore preventive examinations,
which can identify serious diseases at a stage when
they are easier to treat. In the Czech Republic, every
health insured person is entitled to preventive health
care services for free of charge at regular intervals.

A number of diseases, especially cardiovascular
diseases, are preventable; up to 80% of them can be
affected by lifestyle. However, if they are detected
early, enable more effective treatment in term of
bigger impact on the diseases, which develop slowly
and manifest without symptoms for many years.
These are, for example, diseases and conditions such
as hypertension, diabetes or high blood cholesterol.
Early diagnosis allows avoiding demanding treatment
and irreversible damage to health, and achieving
lower health care expenditure.

Aregular preventive check-up is a complete examination
that can be carried out separately or during another visit
to the health professional, e.g. during a check-up after
an illness or as part of a pre-operative examination.
The patient should be informed by the doctor that he
is undergoing a preventive examination. This should
include, among others, an update of information on
the health status, measurement of the blood pressure,
height and weight, an orientation test of urine and
a vaccination control. For adults, it includes oncology
screening (e.g. faecal occult blood test from the age
of 50), once every 10 years a blood lipids screening
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u zjevné zdravé, asymptomatické populace pomoci
testd* [9]. Screening je v podstaté hruby proces tii-
déni, ktery identifikuje osoby, které pravdépodobné
maji nemoc, od téch, které ji pravdépodobné nemaji,
resp. poskytujici pravdépodobnost, Ze osoba miize byt
ohrozena nebo je bez rizika onemocnéni [10]. Scree-
ning cileny na kardiovaskularni onemocnéni by mél
odhalit jedince s rizikovymi faktory kardiovaskular-
nich onemocnéni a pfipadné zajistit, aby témto jedin-
cim byla v¢as poskytnuta intervence (napf. poradny
podpory zdravi — odvykani koufeni, zdrava vyziva,
kontrola hmotnosti) ke snizeni jejich rizika, ptipad-
n¢ aby byla vCas zahajena 1é¢ba. Screeningové testy
v populaci maji pouze orienta¢ni charakter, nejsou ni-
kdy 100% ptesné. Podle poslednich dostupnych infor-
maci z roku 2017 absolvovalo preventivni prohlidku
u praktického 1€kate pro dospélé cca 2 mil. osob, tj.
cca Y dospélé populace. Tento podil osob se v pied-
chozich 10 letech nezménil [11].

Screeningova vySetteni sledovana dotaznikem EHIS
byla zaméfena zejména na rizikové faktory vzniku
kardiovaskularnich onemocnéni, ktera hraji v popula-
ci zasadni roli a jsou dilezitym elementem kvalitni
a udrzitelné zdravotni péce. Soucasti dotazniku byla
také otazka na absolvovani preventivni prohlidky
u praktického lékare.

Preventivni prohlidku u praktického lékafe absol-
vovalo v roce 2019 necelych 50 % muzi i zen, pied
1-3 lety bylo vySetfeno cca 41 % muzi a 43 % Zen.
U 11 % muzi a 9 % Zen byl interval preventivni pro-
hlidky delsi nez 3 roky. Podil osob, ktery absolvoval
preventivni prohlidku v poslednim roce, stoupal s vé-
kem. Ve véku 55-64 let ji absolvovalo 63 % muzl
a 59 % zen (obr. 7.3).

Krevni tlak byl v roce 2019 zméfen zdravotnickym
pracovnikem u 59 % muzi a 65 % zen. V poslednich
trech letech pak bylo méfeni provedeno témétr viem
respondentim (93 % muzim a 95 % Zen). Podil osob,
ktery uvedl screening krevniho tlaku zdravotnikem
v poslednim roce, opé€t naristal s vékem; ve véku 55—
64 to bylo témer 80 % muzi i zen (obr. 7.4).

Screening hladiny cholesterolu v krvi byl v roce
2019 proveden u 53 % muzt a 54 % zen. U 35 % re-
spondentii byla hladina cholesterolu vySetfena pted
1-3 lety a 11 % Zen a 13 % muzl bylo vySetfeno pied
vice nez 3 roky. Podil osob, ktery uvedl screening

and from the age of 40 a blood sugar screening.
A preventive check-up should not be considered, for
example, only a control measurement of blood pressure
or a control blood collection in the event of an elevated
blood cholesterol level.

The WHO defines screening as ‘the presumptive
identification of unrecognized disease in an apparently
healthy, asymptomatic population by means of tests,
examinations or other procedures that can be applied
rapidly and easily to the target population” [9].
Screening is essentially a crude sorting process that
identifies those who are likely to have the disease
from those who are unlikely to have it, or providing
the probability that a person may be at risk or is
without risk of the disease [10]. Targeted screening
for cardiovascular diseases should identify individuals
with cardiovascular disease risk factors and, where
appropriate, ensure that these individuals are provided
with early intervention (e.g. health promotion
counselling — smoking cessation, healthy diet, weight
control) to reduce their risk, or if that it is timely
treatment started. Screening tests in the population
are only indicative; they are never 100% accurate.
According to the latest available information from
2017, about 2 million people, i.e. about % of the adult
population in the Czech Republic, had a preventive
check-up at a general practitioner. This share of people
has not changed in the previous 10 years [11].

Screening examinations followed by the EHIS
questionnaire were focused mainly on risk factors
which cause cardiovascular diseases and play
a crucial role in the population and are an important
element of quality and sustainable health care.
A question on a preventive check-up at a general
practitioner was also included in the questionnaire.

In 2019, less than 50% of both men and women
completed a preventive check-up at a general
practitioner; 1-3 years ago approximately 41% of men
and 43% of women were examined. For 11% of men
and 9% of women, the preventive check-up interval
was longer than 3 years. The share of people who had
a preventive check-up in the last year increased with
age. At the age of 55—64, 63% of men and 59% of
women completed it (Fig. 7.3).

In 2019, 59% of men and 65% of women had their
blood pressure measured by a healthcare professional.
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cholesterolu v poslednim roce, opét nartistal s vé-
kem; ve véku 55-64 to bylo 73 % muzi a 71 % Zen
(obr. 7.5).

Screening diabetu (méfeni hladiny cukru v krvi) byl
v roce 2019 proveden u 51 % muzi a 53 % Zen, dal§im
cca 35 % respondentiim bylo toto méfeni provedeno
be&hem poslednich 1-3 let. Interval vice nez 3 roky od
vySetteni uvedlo cca 12 % Zen a 14 % muZza. Podil
osob, ktery uvedl screening diabetu v poslednim roce,
opét narlstal s vékem; ve véku 55-64 to bylo 72 %
muzi a 64 % zen (obr. 7.6).

Z tvrzeni respondentl vyplynulo, Ze vétSina absolvuje
preventivni prohlidku v intervalech, na které maji na-
rok. Zdravotnicka data v8ak tuto skute¢nost nepotvrzuji
[11]. Dlivodi tohoto rozdilu mize byt vice, napt. veétsi
zajem uvédomeélejsich osob o ucast ve studii zdravotni-
ho stavu nebo nadhodnocovani vlastni ucasti na preven-
ci respondenty, coz bylo potvrzeno fadou studii porov-
navajici tieba reportovanou a skute¢nou ucast na scree-
ningovych programech zhoubnych novotvara [12].

Sebe-reportovand mira Ucasti na screeningu riziko-
vych faktorti souvisejicich se vznikem KVO je v Ces-
ku v porovnani s EU vyssi [13]. Z vysledkt Setfeni
EHES 2019 vyplynulo, Ze pies dostate¢ny screening
KVO nedosahuje populace dobrého kardiometabolic-
kého zdravi; prevence a 1écba je v populaci stale nedo-
state¢na, napf. fada osob se zjisténym rizikovym fak-
torem nedodrzuje vhodnd rezimova opatfeni a/nebo
adekvatni [éCbu ¢i je 1écba netispésna [1].

Predchazet kardiovaskularnim chorobam znamena
délat chytra rozhodnuti, ktera se budou vyplacet po
zbytek zivota s cilem zménit postoje a chovani popu-
lace 1 jednotlivet k vlastnimu zdravi, ke stravovani,
k pohybu, a naucit se ,,zdravym* dovednostem pro
cely zivot. Kazdy v jakémkoli véku mize mit pro-
spéch z jednoduchych kroka k udrzeni svého zdravi.
Zdravy zpusob zivota je nejlepsi zpisob, jak oddalit
nebo se vyhnout mnoha nejen kardiovaskularnim one-
mocnénim, a tim prodlouzit roky prozité ve zdravi.
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with the goal of changing the attitudes and behaviours
of the population and individuals about their own
health, eating habits, physical activity habits, and
learning “healthy” skills for whole life. Anyone at
any age can benefit from taking simple steps to own
health care. A healthy lifestyle is the best way to delay
or avoid many not only cardiovascular diseases, and
thus extend the healthy life years.
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Obr. 7.1 Rozdil mezi cévnim a chronologickym vékem A, populace 40—64 let
Fig. 7.1 Difference between vascular and chronological age A, population 40-64 years
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Obr. 7.2 Rozdil mezi cévnim a chronologickym vékem B, populace 40—64 let
Fig. 7.2 Difference between vascular and chronological age B, population 40-64 years
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Obr.7.3  Utast na preventivni prohlidce u praktického 1ékaie podle pohlavi a véku (%), populace 25-64 let
Fig. 7.3 Participation at preventive check-up at general practitioner by sex and age (%), population 25-64
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Obr. 7.4 Screening krevniho tlaku zdravotnikem podle pohlavi a véku (%), populace 25-64 let
Fig. 7.4 Screening of blood pressure by health professional by sex and age (%), population 25—64 years
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Obr. 7.5 Screening hladiny cholesterolu v krvi podle pohlavi a véku (%), populace 25-64 let
Fig. 7.5 Screening of blood cholesterol level by sex and age (%), population 25-64 years
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Obr.7.6 Screening diabetu podle pohlavi a véku (%), populace 25-64 let

Fig. 7.6 Screening of diabetes by sex and age (%), population 25-64 years
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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 zaradit prace, které jsou na
jeho pracovistich vykonavany, do jedné ze 4 katego-
rii, v zavislosti na vyskytu rizikovych faktor prace
a na jejich zavaznosti. Z udaji v Informacnim systé-
mu Kategorizace praci vyplyva, ze k datu 15. 6. 2022
bylo zatazeno do vSech kategorii prace (2, 2R, 3, 4)
celkem 2835320 osob, coz je o0 38559 osob vice nez
za minulé obdobi k 15. 6. 2021. V kategoriich rizikové
prace (2R, 3, 4), bylo evidovéano 558 782 osob, coz je
0 7061 zaméstnancl vice nez za minulé obdobi. Do
kategorie 4, coZ jsou pracovisté vysoce rizikova, bylo
v CR zafazeno 13435 osob, coZ je 0 429 zaméstnanci
vice nez za minulé obdobi.

Aktudlni 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 categorization of work and
workplaces

The job categorization system is used to monitor exposure

from work risk factors and working conditions. As part of
this framework, each employer is obliged to evaluate the
risk and classify the work performed at their workplaces
into one of 4 categories, depending on the occurrence
of work risk factors and their severity. It follows from
the data in the Work Categorization Information System
that as of 6. 15. 2022 a total of 2,835,320 people were
classified in all work categories (2, 2R, 3, 4), which
is 38559 people more than the previous year from
15 June 2021. In the hazardous work categories (2R,
3, 4), 558,782 people were registered, which is 7,061
employees over than in the previous period. In the Czech
Republic, 13,435 people were classified in category 4,
over 429 more employees than in the previous period.

The current number of employees classified according
to individual job categories in the regions is shown
in Tab. 8.1.1 and in Fig. 8.1. The largest number of

Tab. 8.1.1 Pocet exponovanych zaméstnancu v kategoriich prace podle kraja k 15. 6. 2022
Tab. 8.1.1 Number of exposed employees in categories of work: by region, as of June 15, 2022

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 247 034 104 933 | 202 531 93 057 1763 655 42 185 11218 555 3
JihoCesky 132 911 54 966 | 103 508 43 927 484 341 28 107 10 667 812 31
Jihomoravsky 261 553 106 984 | 217 763 91 090 2 597 1590 40 596 14 262 597 42
Karlovarsky 69 503 31651 61435 29 291 113 11 7871 2341 84 8
Kralovéhradecky 124 245 50 379 97 828 41 450 4078 1432 21530 7413 809 84
Liberecky 90 444 38107 73 336 32 564 608 132 15998 5388 502 23
Moravskoslezsky | 289 125 109 981 | 181 422 79 439 8 320 3930 95 272 26 282 4111 330
Olomoucky 156 906 61306 | 115745 48 083 5293 2168 34 836 10 932 1032 123
Pardubicky 116 120 46 136 94 357 40739 3495 687 17 681 4 658 587 52
Plzersky 153 668 62349 | 121826 53 404 2433 1415 28 348 7 485 1061 45
Stredocesky 270 200 100678 | 216 167 83 920 5555 2118 47 320 14 601 1158 39
Ustecky 185 263 78 322| 135502 60 198 1685 972 47 224 17 089 852 63
Vysocina 121 427 46 637 97 818 41 291 3330 1099 19785 4235 494 12
Zlinsky 128 576 51 996 96 858 39454 2743 1169 28 194 11 207 781 166
Neuvedeno / N.a. 19 0 19 0
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Tab. 8.1.2 Pocet evidovanych expozic zaméstnancu podle faktoru, stav k 15. 6. 2022
Tab. 8.1.2 Number of registered exposures of employees by factor, as of 15 June 2022

Faktor Kategorie 2+2R+3+4 Kategorie 2 Kategorie 2R Kategorie 3 Kategorie 4
Factor 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

Biologickeé ¢initele | 231 111 170811 | 197 951 | 147 341 9879 6 533 23217 16 879 64 58

| Biological factors

Fyzicka zatéz/ |1478677 614 614 |1 340 875| 539 545 8 929 5244 | 128 862 69 825 1 0

Physical load

HIluk / Noise 907 138 198 474 | 625047 | 158 089 22 215 3905| 258 359 36 461 1517 19

Chemickeé latky / 359 114 168 095| 332522 | 159 526 8 193 3645 16 217 4 598 2182 326

Chemicals

lonizujici zareni / 50 25 50 25 0 0 0 0 0 0

lonizing radiation

Neionizujici zareni 43 024 5847 11797 1718 270 13 30 957 4116 0 0

| Non-ionizing

radiation

Prace ve 279 74 162 50 3 2 113 22 1 0

zvySeném tlaku /

Work at elevated

pressure

Pracovni poloha / |1 193 342 480790 |1 136 188 | 458 856 1459 847 55695 21087 0 0

Working position

Prach/ Dust 306 344 51785| 241431 44 227 5363 1321 54 515 5740 5035 497

Psychicka zatéz / | 915216 378493 | 875540| 365621 1862 749 37 814 12123 0 0

Psychical load

Vibrace / 276 970 23702 | 205873 20 462 6 079 451 58 664 2 601 6 354 188

Vibration

Vybrané prace / 1101 280 1074 271 0 0 27 9 0 0

Selected works

Zatéz chladem / 277 168 56 873 | 271736 55 950 27 2 5405 921 0 0

Cold load

Zatéz teplem / 158 649 40030 | 145212 38 041 734 142 12 600 1844 103 3

Heat load

Zrakova zatéz / 241747 115601 | 225681 | 109 643 190 115 15 876 5843 0 0

Visual load

Neurcéeno / Not 16 10 12 10 0 0 4 0 0 0

determined

a na obr. 8.1. Nejvice exponovanych zaméstnan-
ct v kategoriich rizikové prace (2R, 3, 4) je v kraji
Moravskoslezském 117151, coz je oproti obdobi
od 4. 6. 2020 zvyseni o 724 zaméstnanct, nasleduje
Stiedocesky kraj 56 130 osob, coz je zvyseni o 2819
zaméstnanct a Ustecky kraj se 51009 osobami, coZ
je snizeni o 39 zaméstnanci. V Praze bylo evidovano
45133 osob, coz je zvyseni o 1593 zaméstnanc.

Nejvice zaméstnancli ve vSech kategoriich prace
(2, 2R, 3, 4) je evidovano podle faktoru Fyzicka za-
téz — 1478677 osob (oproti minulému obdobi nartist
0 2,2 %), Pracovni poloha — 1193342 osob (nardst
02,1 %), Hluk — 907 138 osob (narist 0 0,5 %).

V kategoriich rizikové prace (2R, 3, 4) je nejvice evi-
dovanych zaméstnancii v riziku faktoru Hluk—282 091
osob (oproti minulému obdobi pokles o 0,1 %),

exposed employees in the hazardous work categories
(2R, 3, 4) is in the Moravian-Silesian Region, 117,151,
which is an increase of 724 employees, followed by
the Central Bohemian Region with 56,130 employees,
which is an increase of 2,819 employees, and the Usti
Region with 51,009 employees, which is a decrease of
39 employees. A total of 45,133 people were registered
in Prague, which is an increase of 1,593 employees.

The largest number of employees in all work
categories (2, 2R, 3, 4) is registered according to the
Physical Load factor — 1,478,677 people (an increase
of 2.2% in comparison to the previous period), work
posture — 1,193,342 people (an increase of 2.1%),
noise — 907,138 people (increase by 0.5%).

In the risk work categories (2R, 3, 4), the majority of
registered employees are atriskofnoise— 282,091 people
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Fyzicka zatéz — 137802 osob (nartst o 2,4 %), Vibra-
ce — 71097 osob (narist o 2,1 %), Prach — 64913 osob
(pokles o 1,1 %), (viz tab. 8.1.2.)

Uvedené pocty evidovanych osob nelze povazovat
za neménné. V dal§im obdobi bude dochézet vzhle-
dem k relativné rychlé obméné vyrobnich programi
u malych a stfednich podnikd k zaniku a vzniku pra-
covist. Je otazkou, zda IS KaPr bude schopen v ak-
tualnim Case tyto zmény zaevidovat. Bude dochazet
ke zménam poctu praci v jednotlivych kategoriich.
V pribéhu ¢asu dochazi také k legislativnim zménam,
které zahrnuji i nové poznatky o pisobeni skodlivin
na cloveka.

8.2. Monitorovani zdravotnich ucinku
rizikovych faktort prace — Narodni
zdravotni registr nemoci z povolani

Vyskyt profesiondlnich onemocnéni zahrnujicich ne-
moci z povolani a ohroZeni nemoci z povolani je jed-
nim z ukazatel zdravotniho stavu populace a pracov-
nich podminek. Nemoc z povolani je definovana v na-
fizeni vlady €. 290/1995 Sb., kterym se stanovi seznam
nemoci z povolani, ve znéni pozdg&jsich predpist (zatim
posledni novelizace byla provedena nafizenim vlady
¢. 506/2021 Sb.). Podle tohoto nafizeni se za nemoci
z povolani povazuji nemoci vznikajici neptiznivym put-
sobenim chemickych, fyzikalnich, biologickych nebo
jinych skodlivych vlivl, pokud vznikly za podminek
uvedenych v seznamu nemoci z povolani. Nemoci
z povolani se rozumi téz akutni otrava vznikajici ne-
ptiznivym plsobenim 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 nepfiznivym puso-
benim podminek, za nichZ vznikaji nemoci z povolani,
avSak nedosahuji takového stupné poSkozeni zdravot-
niho stavu, ktery lze posoudit jako nemoc z povoléni,
a dalsi vykon préce za stejnych podminek by ke vzniku
nemoci z povolani vedL

Rok 2021 byl i z pohledu statistiky nemoci z povolani
ve znameni epidemie covid-19, ktera zplsobila dra-
maticky nardst poctu a zménu ve strukture hlaSenych
nemoci z povolani. V roce 2021 bylo v Ceské republi-
ce u 5890 pracovnikl (1249 muzi a 4 641 zen) hlase-
no celkem 6043 profesiondlnich onemocnéni, z toho
bylo 5991 nemoci z povolani a 52 ohrozeni nemoci
z povolani.

(a decrease of 0.1% compared to the previous period),
physical load — 137,802 people (an increase of 2.4%),
vibration — 71,097 people (increase of 2.1%), dust —
64,913 people (decrease by 1.1%), (Tab. 8.1.2).

The given numbers of registered persons cannot be
considered as unchangeable. In the near future, due to
the relatively rapid change of production programmes
in small and medium-sized enterprises, workplaces
will be defunct and others will be created. It is an issue
whether or not IS KaPr will be able to register these
changes in present time. There will be changes in the
numbers of work in individual categories. Over time,
legislative changes occur that include new findings
about the effects of harmful substances on humans.

8.2. Monitoring the health effects
— National Health Register of
Occupational Diseases

The incidence of occupational diseases, including
occupational diseases and the threat of occupational
diseases, is one of the indicators of the health status of
the population and working conditions. Occupational
disease is defined by Government Regulation No.
290/1995 Coll., which establishes a list of occupational
diseases, as amended (the last amendment was made
by Government Regulation No. 5006/2021 Coll.).
According to this regulation, occupational diseases
are considered to be diseases arising from the adverse
effects of chemical, physical, biological or other
harmful influences, if caused under the conditions
specified in the list of occupational diseases.
Occupational disease also means acute poisoning
caused by adverse effects of chemical substances.
According to § 347 of Act No. 262/2006 Coll., the
Labour Code, the threat of occupational diseases
means such changes in health status that have arisen
during the performance of work due to the adverse
effects of the conditions under which occupational
diseases arise, but do not reach such a degree of health
damage — a state of health that could be assessed as
an occupational disease, and further performance
of work under the same conditions would lead to the
occurrence of an occupational disease.

From the point of view of occupational disease
statistics, 2021 was also marked by the Covid-19
epidemic,
in the number and a change in the structure of

which caused a dramatic increase
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Ve srovnani s rokem 2020 tak v roce 2021 vzrostl cel-
kovy pocet hlasenych profesiondlnich onemocnéni
04931, tj. 0 443 % ptipadi (obr. 8.2). Incidence pro-
fesionalnich onemocnéni vzrostla z 23,7 na 128,9 pfi-
padu na 100 tisic pojisténcil.

U 141 osob byla v prubehu roku hlaSena vice nez
jedna nemoc z povolani, ohroZeni nemoci z povola-
ni nebo jejich kombinace. Nejcastéji §lo o kombina-
ci syndromu karpalniho tunelu na pravé a levé ruce,
nebo o reinfekce covid-19 (32 piipadi).

Nemoci z povolani

V roce 2021 bylo nejvice nemoci z povolani hla-
Seno na Uzemi Moravskoslezského kraje (celkem
1187, tj. 19,8 % vsech hlaSenych ptipadli). Nej-
pocetngjsi kategorii hlasenych nemoci z povolani
v Moravskoslezském kraji ptredstavovala onemoc-
néni pfenosnd a parazitarni (celkem 1009, z toho
covid-19 tam vznikl 999x). V sestupném potadi
nasledovaly nemoci zplsobené fyzikalnimi fak-
tory (celkem 129 piipadil, z toho nejcastéji nemo-
ci z pretézovani koncetin (74 ptipadil) a nemoci
z vibraci (52 ptipad). Méné Casto se zde hlasily
nemoci dychacich cest, plic, pohrudnice a pobfis-
nice (celkem 39 ptipadd, z toho pneumokonidza
uhlokopti 36x) a kozni nemoci z povolani (10 pfi-
padi). Ostatni nemoci se hlasily méné casto nebo
ojedinéle.

Ve srovnani s rokem 2020 doslo ve vSech krajich
k nartstu poctu hldSenych nemoci z povolani o 50 az
935 ptipadl, nejveétsi nardst byl zaznamenan v kra-
ji Olomouckém, nejmensi v kraji Karlovarském.
U 37 pracovnikli vznikla nemoc z povolani pii praci
v zahranici.

Nejcastéji onemocnéli pracovnici v Sekei ekonomic-
ké ¢innosti ,,Q — Zdravotni a socialni péce* (celkem
5402 ptipadit) a v Sekci ,,C — Zpracovatelsky prii-
mysl“ (350 ptipadd). V odvétvi ekonomické cin-
nosti ,,Q86 — zdravotni péce” prevazovala prenos-
na a parazitarni onemocnéni (5011 ptipadl, z toho
covid-19 byl hlaSen 4964x a scabies 27x). V Sekci
C bylo nejvice nemoci z povolani hldseno v odvétvi
ekonomické ¢innosti ,,C29 — Vyroba motorovych vo-
zidel* (97 ptipadit), pfevaZzovala onemocnéni z pie-
tézovani koncetin (77 ptipadl). V dalSich odvétvich
ekonomickych ¢innosti byl pocet hlaSenych nemoci
z povolani v rozmezi 1-380 pfipadd.

reported occupational diseases. In 2021, a total of
6,043 occupational diseases was reported among
5,890 workers (1,249 men and 4,641 women) in the
Czech Republic, of which 5,991 were occupational
diseases and 52 times threat of occupational disease.

Compared to 2020, the total number of reported
occupational diseases increased by 4,931 in 2021
(443% of cases) (see Fig. 8.2). The incidence
of occupational diseases increased from 23.7 to
128.9 cases per 100,000 insured persons.

In the course of the year 2021, 141 persons were
reported to have more than one occupational disease,
threat of occupational disease or a combination
thereof. Most often this was a combination of carpal
tunnel syndrome on the right and left hand, or
Covid-19 reinfection (32 cases).

Occupational diseases

In 2021, the majority of occupational diseases were
reported in the Moravian-Silesian region (a total of
1,187 cases, or 19.8% of all reported cases). The
most reported occupational diseases in the Moravian-
Silesian Region were transmissible and parasitic
diseases (a total of 1,009, of which covid-19999X%).
In descending order, diseases were caused by physical
factors (atotal of 129 cases, of which the most common
were diseases from physical overuse of limbs (74 cases)
and diseases from vibration (52 cases). Diseases of
the respiratory tract, lungs, pleura and peritoneum
were reported less frequently (a total of 39 cases,
including 36 cases coal miner pneumoconiosis) and
occupational skin diseases (10 cases). Other diseases
were reported less frequently or rarely.

In comparison to 2020, there was an increase in
the number of reported occupational diseases in all
regions by 50, to 935 cases. The largest increase
was recorded in the Olomouc region, the smallest in
the Karlovy Vary region. 37 workers developed an
occupational disease while working abroad.

Workers in the Economic Activity Section “Q — Health
and Social Care” (5,402 cases) and in the “C —
Manufacturing Industry” Section (350 cases) had most
frequent illness. Communicable and parasitic diseases
predominated in the sector of economic activity “Q86
— health care” (5,011 cases, of which Covid-19 was
reported 4,964 times and scabies 27 times). In Section C,

82

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



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

Podle kategorizace pfedmétné prace zamestnavatelem
vzniklo nejvice nemoci z povolani u pracovnikli pfi
praci nerizikové, zatazené do kategorie 1 a 2 — celkem
4260, tj. 71,2 % onemocnéni. Zde vznikaly zejména
nemoci pienosné a parazitarni (4066 piipadi), nemoci
kozni (57 ptipadl), alergické nemoci plic a hornich
cest dychacich (celkem 12 piipadi), u nichz doptedu
nelze moznost onemocnéni predvidat, protoze se zde
uplatiiuje také individudlni vnimavost jednotlivych
osob. Problémem nadale zlstavaji nemoci z povolani,
které vznikly v disledku puisobeni fyzikalnich faktord
(vibrace a pretézovani koncetin) u praci piivodné za-
meéstnavatelem zatrazenych do nerizikovych kategorii
1 ¢i 2 (celkem 128 ptipadll). Protoze v ramci Setfeni
nemoci z povolani bylo KHS ovéfeno, ze podminky
vzniku nemoci z povolani byly splnény, znamena to,
Ze u téchto pfipadl byla pivodni kategorizace praci
provedena zaméstnavatelem chybné.

Pii praci zafazené zaméstnavatelem do rizikovych ka-
tegorii 2, 3 a 4 vzniklo celkem 1590, tj. 26,5 % pii-
padu. U 135 (2,3 %) ptipadt nebyla kategorizace pra-
ce zaméstnavatelem dosud provedena nebo se prace
nekategorizuje.

Nejvice nemoci z povolani bylo vyvolano pfenosnymi
a parazitarnimi nemocemi (kapitola V — celkem 5473,
tj. 91,4 % piipadt). V sestupném poradi nasledovaly
nemoci zpusobené fyzikalnimi faktory (kapitola II —
celkem 349 ptipadl), nemoci tykajici se dychacich

the majority of occupational disability was reported in the
sector of economic activity “C29 — Manufacture of motor
vehicles” (97 cases) where diseases from overuse of limbs
(77 cases) prevailed. In other sectors of economic activity
the number of reported occupational diseases was in the
range of 1-380 cases.

According to the categorization of work in question
by the employer, the majority of occupational diseases
occurred among non-risk workers at work, classified
in categories 1 and 2 — a total of 4,266 cases, or
71.2%. In particular, transmissible and parasitic
diseases (4,066 cases), skin diseases (57 cases),
allergic diseases of the lungs and upper respiratory
tract (12 cases in total) were registered, in which
cases the possibility of disease cannot be predicted in
advance due to individual sensitivity. Occupational
diseases that arose as a result of physical factors
(vibration and overloading of limbs) in jobs originally
classified by the employer in non-risk categories 1 or 2
(a total of 128 cases) remain problematic. Because the
regional Public Health Authority (PHA) verified that
the conditions for occurrence of occupational disease
were met, the conclusion is that in these particular
cases the original work categorization was carried
out incorrectly by the employer.

A total of 1,590 (26.5% of cases) occurred during
work classified by the employer in risk categories 2,
3 and 4. In 135 (2.3%) cases, the employer has not

Tab. 8.2.1 HlaSené nemoci z povolini a ohroZeni nemoci z povolani v letech 2011-2021
Tab. 8.2.1 Reported cases of occupational diseases and threat of occupational disease in 2011-2021

2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
Pocet pacientd 1054 | 911 | 876 | 1065 | 911 | 1051 | 1117 | 1034 | 951 | 952 | 5890
Number of patients
Profesionalni onemocnéni celkem | 4 ,q0 | 4 099 | 1042 | 1250 | 1092 | 1297 | 1370 | 1282 | 1145 | 1112 | 6043
Professional diseases total
Z toho: / From that:
Nemoci z povoldni 1210 | 1042 | 983 | 1214 | 1035 | 1242 | 1278 | 1222 | 1067 | 1035 | 5991
Occupational diseases
Ohrozeni nemoci z povolani 56 | 57 | 59 | 36 | 57 | 55 | 92 | 60 | 78 | 77 | 52
Threat of occupational disease
Profesionainf onemocnéni —muzi | ,,q | g7 | 545 | 598 | 542 | 678 | 566 | 531 | 475 | 438 | 1289
Professional diseases — men
Profesiondini onemocnéni—2zeny | o, | 415 | 331 | 467 | 369 | 619 | 551 | 503 | 476 | 514 | 4702
Professional diseases — women
Incidence na 100 000 nemocensky
pojiSténych zamestnancy 303 | 246 | 236 | 283 | 244 | 284 | 293 | 27,1 | 242 | 237 | 1289
Incidence rate per 100,000
medically insured employees
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cest, plic, pohrudnice a pobfisnice (kapitola III — cel-
kem 84 ptipadt), nemoci kozni (kapitola IV — celkem
80 pripadll), nemoci zplsobené ostatnimi faktory
a Ciniteli (kapitola VI — celkem 3 pfipady) a nemoci
zpisobené chemickymi latkami (kapitola I — celkem
2 ptipady).

Covid-19

Onemocnénim covid-19 bylo postizeno v odvét-
vi ekonomické ¢innosti ,,Zdravotni a socialni péce*
(CZ NACE Q86-88) celkem 5335 pracovnikll. One-
mocnély zejména zdravotni sestry (2670 piipadu).
V sestupném potadi nasledovali 1€kati (780 piipadl),
dale sanitaiky — oSetfovatelky (732 piipadi), pracov-
nici socialnich sluzeb (289 ptipadil) a zachranafi — fi-
dici sanitnich vozii (272 ptipadtr). Z dalsich 4 odvétvi
pochazelo 1-14 pracovnikd (13% byli postiZzeni vo-
jaci z povolani a straznici méstské policie z odvétvi
,»,084 — Vefejna sprava a obrana®, 12x ucitelé a dvé
kucharky ve skolni jidelné z odvétvi ,,P85 — Vzdéla-
vani“ a po jednom piipadé fyzioterapeutka a farma-
ceuticka laborantka z odvétvi ,,G46 — Velkoobchod*
a ,,G47 — Maloobchod“. V 65 % ptipadd probihalo
onemocnéni pod klinickym obrazem virdzy s chfip-
kovymi pfiznaky nebo se zdnétem dychacich cest.
U 5 % ptipadd byl uveden zépal plic a v 10 ptipadech
doslo k imrti pro respira¢ni nebo multiorgdnové se-
lhani. U ostatnich ptipadt nebyly klinické pfiznaky
tohoto onemocnéni ve formulafich hladSeni popsany.

V roce 2021 se hlasily pfedevsim ptipady, které vznik-
ly v roce 2020 (celkem 4413, tj. 82,3 % piipadl).
Pfipady onemocnéni, které vznikly v lednu az fijnu
2021 (celkem 956 pripadl) a dostaly se do statistiky
v roce 2021, v8ak tvofi jen zlomek téch, které skutec-
né v tomto obdobi vznikly. Dalsi pfipady covidu-19 se
objevi ve statistikach az v nasledujicich letech.

OhroZeni nemoci z povolani

V roce 2021 bylo u 36 muzli a 16 Zen hlaSeno celkem
52 ptipadii ohrozeni nemoci z povolani. Nejvice pii-
padl ohrozeni nemoci z povolani bylo hlaseno z kraje
Moravskoslezského (29, tj. 55,8 % pripadt). Postize-
ni byli pfedevs§im pracovnici ,,pti té€zbé ¢erného uhli*
(CZ NACE BOS5 celkem 18, tj. 34,6 % ptipadi).

Nejcastgji bylo diagnostikovano ohrozeni nemoci
z povolani poskozenim perifernich nervli z vibraci
(celkem 21, tj. 40,4 % pfipadll) a ohroZeni posSko-
zenim perifernich nervii z dlouhodobé nadmérné

yet categorized the work or the work has been not
categorized.

The majority of occupational diseases were caused
by transmissible and parasitic diseases (Chapter
V — a total of 5,473, or 91.4% of cases). Diseases
caused by physical factors (Chapter Il — a total of
349 cases) followed in descending order, diseases
related to the respiratory tract, lungs, pleura and
peritoneum (Chapter Il — a total of 84 cases), skin
diseases (Chapter 1V — a total of 80 cases), diseases
caused by other factors (Chapter VI — 3 cases in
total) and diseases caused by chemical substances
(Chapter I — 2 cases in total).

Covid-19

A total of 5,335 workers in the economic activity
“Health and social care” sector (CZ NACE Q86-
88) were affected by Covid-19. Nurses in particular
fell ill (2,670 cases). In descending order, they were
followed by doctors (780 cases), paramedics — nurses
(732 cases), social service workers (289 cases)
and paramedics — ambulance drivers (272 cases).
1-14 workers came from the other 4 sectors
(professional soldiers and city police officers from
sector “O84 — Public administration and defence”
were affected 13 times, teachers and two cooks in
a school canteen from sector “P85 — Education”
12 times and in two cases a physiotherapist and
pharmaceutical laboratory technician from sectors
“G46 — Wholesale” and “G47 — Retail”. In 65% of
cases the disease was clinically diagnosed as a virus
with flu symptoms or inflammation of the respiratory
tract. Pneumonia was reported in 5% of cases and
death occurred due to respiratory or multiorgan failure
in 10 cases. In other cases the clinical symptoms of
this disease were not described in the report forms.

In 2021, mostly the cases that arose in 2020 were
reported (a total of 4,413, or 82.3% of cases).
However, the cases of the disease that arose between
January and October 2021 (a total of 956 cases) and
entered the statistics in 2021 are only a fraction of
those that actually occurred in this period. Further
cases of covid-19 will appear in the statistics in the
following years.

Threat of occupational disease
In 2021, a total of 52 cases of threat of occupational
disease were reported for 36 men and 16 women. The
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jednostranné zatéze koncetin (celkem 19, tj. 36,5 %
ptipadi). Lehky syndrom karpalniho tunelu byl dia-
gnostikovan ve 40 ptipadech.

Ohrozeni nemoci z povolani bylo nejcastéji diagnos-
tikovano u pracovnikil zatazenych podle Klasifikace
zamestnani (CZ ISCO) do hlavni t¥idy ¢. 8 s nazvem
,»Obsluha stroji a zatizeni, montéti“ (31, tj. 59,6 %
ptipadil) a do hlavni tiidy ¢. 7 s ndzvem ,,Remeslnici
a opravari“ (17, tj. 32,7 % ptipadd).

Nejvice ptipadli ohrozeni nemoci z povolani bylo hla-
Seno u pracovnikul pii praci zarazené zameéstnavatelem
do rizikové kategorie 2R az 4 (celkem 38, tj. 73,1 %
ptipadl). V nerizikovych kategoriich 1 a 2 §lo celkem
o 13, tj. 25 % ptipadil. V jednom ptipadé nebyla prace
zamé&stnavatelem kategorizovéna.

Podle hygienickych posudki vypracovanych KHS
bylo uznano pii pracich, které byly Setfeny a nasledné
zafazeny do rizikové kategorie 2R az 4, celkem 49, t;.
94,2 % ohroZeni nemoci z povolani. V nerizikovych
kategoriich 1 a 2 to byly 3, tj. 5,8 % ptipadd.

I zde problémem zlistavaji ptipady ohrozeni nemoci
z povolani, které vznikly v dasledku plisobeni vibraci

largest number of cases of exposure to occupational
diseases were reported from the Moravian-Silesian
region (29, or 55.8% of cases). Those affected were
mainly workers in black coal mining (CZ NACE B05
in total 18, or 34.6% of cases).

The most frequently diagnosed threat of occupational
disease was damage to peripheral nerves from
vibration (a total of 21, or 40.4% of cases) and
threat of damage to peripheral nerves from long-term
excessive unilateral load to the limbs (a total of 19,
or 36.5% of cases). Mild carpal tunnel syndrome was
diagnosed in 40 cases.

The threat of occupational disease was most often
diagnosed among workers classified according to
the Classification of Occupations (CZ ISCO) in main
class No. 8, “Machine and equipment operators,
assemblers” (31, or 59.6% of cases) and in main
class No. 7 entitled “Craftsmen and repairmen” (17,
or 32.7% of cases).

The greatest number of cases of threat of occupational
disease were reported among workers at work
classified by the employer in risk categories 2R

Tab. 8.2.2 Nemoci z povolani a ohroZeni nemoci z povolani podle kapitol seznamu nemoci z povolani,

2017-2021

Tab. 8.2.2 Occupational diseases and threat of occupational disease by the Chapter of the List of occupational

diseases, 2017-2021

2017

2018

2019 2020 2021

Cislo a nazev kapitoly
Celkem

Chapter number and title %

Total Total

Celkem

Celkem Celkem Celkem
0, 0, 0, 0,
A Total o Total Y Total o

Nemoci zplisobené chemickymi
I. | latkami / Diseases caused by 7 0,5 9
chemicals

0,7 6 0,6 5 0,5 2 0,0003

Nemoci zplisobené fyzikalnimi
Il. | faktory / Diseases caused by 767
physical factors

60,0 754

58,8 527 49,4 480 46,4 400 6,7

Nemoci dychacich cest, plic,
pohrudnice, pobfisnice / Dise-

. ases of the respiratory tract, 155 12,1 200

lungs, pleura and peritoneum

15,6 172 16,1 125 12,1 85 1,4

Nemoci kozni / Diseases of
IV. the skin 177 13,8 166

12,9 168 15,7 131 12,7 80 1,3

Nemoci pfenosné a parazi-
V. | tarni / Infectious and parasitic 171 13,4 153
diseases

11,9 193 18,1 294 28,4 | 5473 90,6

Nemoci zplisobené ostatnimi
Vi faktory a Ciniteli / Diseases 1 0.1 0

" | caused by other factors and ’
agents

0,0004
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nebo pretézovani koncetin u praci plivodné zaméstna-
vatelem zatfazenych do nerizikovych kategorii 1 a 2.
ProtoZe v ramci Setfeni nemoci z povolani bylo KHS
ovéfeno, ze podminky vzniku ohrozeni nemoci z po-
volani byly splnény, znamena to, Ze u téchto 12 pii-
padu byla pivodni kategorizace praci provedena za-
meéstnavatelem chybné.

Detailni rozbor profesionalnich onemocnéni hléase-
nych v roce 2021 je dostupny na www.szu.cz/publi-
kace/data/nemoci-z-povolani-a-ohrozeni-nemoci-z-
-povolani-v-ceske-republice. Dalsi informace tykajici
se nemoci z povolani je mozné ziskat na pozadani na
adrese registrnzp@szu.cz.

to 4 (a total of 38, or 73.1% of cases). In non-risk
categories 1 and 2, there was a total of 13, i.e. 25% of
cases. In one instance the job was not categorized by
the employer.

According to the assessments prepared by the
PHA, a total of 49 (94.2%) cases of the threat of
occupational disease were recognized in the works
that were investigated and subsequently classified in
risk categories 2R to 4. In non-risk categories 1 and
2, it was 3 (5.8% of cases).

Even here, cases of threat of occupational disease
arising as a result of exposure to vibrations or
overloading of the limbs in jobs originally classified
by the employer in non-risk categories 1 and 2 remain
problematic. Because PHA occupational disease
stipulations were fulfilled, this means that in these
12 cases the original job categorization was carried
out incorrectly by the employer.

A detailed analysis of occupational diseases reported
in 2021 is available at www.szu.cz/publikace/data/
nemoci-z-povolani-a-ohrozeni-nemoci-z-povolani-
v-ceske-republice [in Czech]. Further information
regarding occupational diseases can be obtained on
request at registrnzp@szu.cz.

86

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



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

Obr.8.1 Zaméstnanci zairazeni v kategoriich rizikové prdce v krajich, stav k 15. 6. 2022
Fig. 8.1 Employees registered in the risk work categories in regions, on June 15, 2022

Kraj / Region:

Moravskoslezsky
Stfedocesky
Ustecky

HI. m. Praha
Jihomoravsky
Olomoucky
Plzensky

1 Kategorie 2R
mm Kategorie 3
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Kralovéhradecky
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Zdroj: Informaéni systém kategorizace praci
Source: Information system of work categorization

Obr. 8.2 Vyvoj poétu nové hlisenych profesiondlnich onemocnéni v CR, 2005-2021
Fig. 8.2 Trend in professional diseases incidence in the Czech Republic, 2005-2021
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Zdroj: Narodni registr nemoci z povolani
Source: National Register of Occupational Diseases
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9. ZAVERY

Vystupy Systému monitorovani za rok 2021 pfinesly
nové udaje o velikosti a trendech expozice obyvatel
Ceské republiky toxickym latkam ze sledovanych slo-
zek zivotniho prostfedi a o vyplyvajicich zdravotnich
rizicich a dopadech.

V navaznosti na prisngjsi smémé cilové hodnoty
koncentraci $kodlivin v ovzdusi vydané v roce 2021
Svétovou zdravotnickou organizaci (WHO) na za-
kladé novych védecko-epidemiologickych poznatkii
o U¢incich na lidské zdravi, vychazi hodnoceni expo-
zice obyvatelstva zakladnim sledovanym $kodlivindm
za rok 2021 o néco hufe nez v predchozich letech,
prestoze z hlediska platnych imisnich limitd byla si-
tuace prizniva. Pandemie SARS-CoV-2 kratkodobé
zasahla do kvality ovzdusi na poc¢atku roku vzhledem
k rozsiteni prace z domova, kdy se na jedné strané
v namétenych koncentracich projevil pokles intenzity
dopravy, a na stran€ druhé vliv vice vyuzivanych do-
macich topenist. Odhad podilu pfedéasné zemielych
v dusledku dlouhodobé expozice aerosolovym ¢asti-
cim v ovzdusi na celkové (pfirozené) umrtnosti oby-
vatel CR starich 30 let véku &inil 1,2 %.

Pocty nedodrzeni limitnich hodnot kvality a hodnoce-
ni moznych zdravotnich dopadi toxickych latek obsa-
zenych v pitné vodé z vefejnych vodovodi CR se vy-
razn¢ nelisi od ptedchozich let. Z vysledk monitorin-
gu vyplyva, Ze pitim pitné vody z vefejného vodovodu
neni pravdépodobné poskozeni zdravi (nekarcinogen-
nim) pusobenim sledovanych latek. V dusledku chro-
nické expozice karcinogennim latkam v pitné vod¢
muze konzumace, podle standardniho vypoctu rizika,
pfispét k ro¢nimu zvySeni pravdépodobnosti vzniku
nadorovych onemocnéni v CR zhruba o dva piipady.

V roce 2021 byl zpracovan odhad primérné chronic-
ké expozicni davky Skodlivinam z celého spotiebni-
ho kose potravin ,,pramérného ob&ana CR“ v obdobi
2020-2021. Pretrvava plosna, avsak nizkd kontami-
nace perzistentnimi organickymi polutanty, jako jsou
polychlorované bifenyly PCB, metabolity pesticidu
DDT nebo lindan. Podle soucasnych znalosti nepred-
stavuji vyznamné zdravotni riziko, ov§em pokud jsou
hodnoceny jako individualni chemické latky a nikoli
ve smesi. Pfivod sledovanych anorganickych konta-
minantd potravin byl v porovnani s expozi¢nim li-
mitem nejvyssi u kadmia a manganu. Ve vybranych

9. CONCLUSIONS

In 2021, the Monitoring System presents new data on
the magnitude and trends of exposure of the Czech
population to toxic substances from the monitored
exposure pathways, and resulting health risks and
effects.

Although the situation in air quality was considered
favourable in terms of air quality limits, due to
stricter target guideline values issued in 2021 by the
WHO the assessment of the populations exposure
to the basic monitored pollutants for the year 2021
is slightly worse than in previous years. The SARS-
CoV-2 pandemic had a short-term effect on air quality
at the beginning of the year due to wider introduction
of “home office” model; the measured concentrations
showed on the one hand a decrease in the intensity of
traffic, and the effect of more used domestic sources
of pollution on the other. The estimate of the share
of premature deaths due to long-term exposure to
aerosol particles in the total (natural) mortality of the
Czech population over 30 years of age was 1.2%.

The number of non-compliances with drinking
water quality limit values and evaluation of possible
health impacts of toxic substances contained in
drinking water from public water supply systems in
the Czech Republic does not differ significantly from
previous years. It follows from the monitoring results
that drinking water from the public water supply is
not likely to cause health damage due to the (non-
carcinogenic) effects of the monitored substances.
As a result of chronic exposure to carcinogenic
substances in drinking water, consumption according
to the standard risk calculation can contribute to
an annual increase in the probability of developing
cancer by roughly two cases in the Czech Republic.

An estimate of the average chronic exposure dose to
harmful substances from the entire food consumption
basket of the “average citizen of the Czech Republic”
in the period 2020-2021 was prepared. Widespread
but low contamination with persistent organic
pollutants such as polychlorinated biphenyls
(PCBs), metabolites of the pesticide DDT or lindane
persists. According to current knowledge, they do not
represent a significant health risk, however, if they are
evaluated as individual chemical substances and not
in a mixture. In comparison with the exposure limit,
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potravindch byl také zkouman vyskyt toxinogennich
plisni, které produkuji mykotoxiny jako aflatoxin ¢&i
ochratoxin A. Vysoka kontaminace byla zjisténa na-
priklad v hladké a polohrubé mouce, ¢erném i ovoc-
ném caji, vlasskych ofechach, ale i v nékterych dru-
zich ovoce, jako jsou jablka nebo hrozny.

Pokracovalo sledovani zatéze ceské populace toxic-
kymi latkami prostfednictvim lidského biomonitorin-
gu. Ve vzorcich matefského mléka, sbiranych v roce
2020, byly krom¢ obsahu dfive pouzivanych PCB
a organickych chlorovanych pesticidii zkoumany také
hladiny bromovanych zpomalovacti hofeni a per-
a polyfluorovanych alkylovanych sloucenin. Tyto
latky se pfidavaji do Sirokého spektra bézné pouziva-
nych pfedméti pro zlepSeni jejich vlastnosti, a proto
je expozice kazdého cloveka vSudypiitomna. Podle
dosavadnich zjisténi narusuji hormonalni rovnovahu
organismu, maji neurotoxické ucinky, jsou potenci-
aln¢ karcinogenni a mohou poskozovat vyvoj plodu.
Z 31 sledovanych per- a polyfluorovanych sloucenin
se v matefském mléce Ceskych zen nejcastéji nachdze-
ji star$i, legislativou jiz regulované slouc¢eniny PFOA
a PFOS. Zpomalovace hoteni jsou v matefském
mléce pfitomny s niz8i frekvenci; jde rovnéz vétsi-
nou o starsi, legislativou regulované polybromované
difenylethery.

SZU koordinoval v roce 2019 druhé celonarodni 1é-
katské vySetieni (EHES) zamétené na vyskyt rizi-
kovych faktori nemoci ob€hové soustavy v cCeské
dospélé populaci. V této zpraveé jsme se zamérili na
odhad rizik kardiovaskularnich onemocnéni pomoci
predikéniho modelu odhadujiciho cévni veék. Pokud
je cévni vek ¢loveka vyssi nez jeho veék chronologic-
ky, hrozi zvysené riziko rozvoje kardiometabolickych
onemocnéni a akutnich cévnich pfihod (srde¢niho in-
farktu nebo mrtvice). Ukdzalo se, ze primérny vasku-
larni v&k u respondenti Setfeni byl o 5 let vyssi nez
primé&rny vk chronologicky. U muZzi 1ze pozorovat
vyrazné zhorSeni po 55. roce véku. Podil Zen s vy-
raznéj§im rozdilem cévniho a chronologického véku
nartistd pozvolnéji, a i ve véku 60-64 let mélo pies
65 % Zzen rozdil mezi cévnim a chronologickym veé-
kem nizsi nez 5 let.

the intake of monitored inorganic food contaminants
was highest for cadmium and manganese. In selected
foods, the occurrence of toxinogenic fungi that
produce mycotoxins such as aflatoxin or ochratoxin
A was also investigated. High contamination was
found, for example, in plain and semi-coarse flour,
black and fruit tea, walnuts, and also in some types of
fruit, such as apples or grapes.

In 2021, national human biomonitoring programme
continued. Breast milk samples collected in 2020 were
examined for levels of brominated flame retardants
and per- and polyfluorinated alkylated substances
in addition to the content of previously used PCBs
and organochlorine pesticides. These substances are
added to a wide range of commonly used items to
improve their properties, and therefore the exposure
is ubiquitous. According to recent knowledge, they
disrupt the hormonal balance of the body, have
neurotoxic effects, are potentially carcinogenic and
can harm fetal development. Of the 31 monitored per-
and polyfluorinated substances, the older compounds
PFOA and PFOS, which are already regulated by
legislation, are most often found in the breast milk of
Czech women. Flame retardants are present in breast
milk at a lower frequency; these are also mostly older,
legally regulated polybrominated diphenyl ethers.

In 2019, the NIPH Prague coordinated the second
nationwide medical examination survey (EHES)
focused on the occurrence of cardiovascular disease
risk factors in the Czech adult population. We
focused also on the estimation of cardiovascular
disease risk using a prediction model estimating
vascular age. If a persons vascular age is higher
than its chronological age, there is an increased risk
of developing cardiometabolic diseases and acute
vascular events (heart attack or stroke). We found out
that the average vascular age of survey respondents
was 5 years higher than the average chronological
age. In men, a significant deterioration can be
observed after the age of 55. The share of women with
a significant difference in vascular and chronological
age increases more slowly, and even at the age of
60—-64, over 65% of women had a difference between
vascular and chronological age of less than 5 years.

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