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Uvod
Introduction

1. UVOD

Systém monitorovani je ucelenym systémem sbéru
expozicnich a zdravotnich dat, a jejich odborného
zpracovani z hlediska zdravotnich rizik. Vystupy
slouzi k hodnoceni urovné expozice bézné profesi-
onalné¢ neexponované populace zdravi Skodlivym
latkdm z prostiedi, k hodnoceni ptfedpokladanych
1 pozorovanych zdravotnich dopadu expozic, k hod-
noceni dlouhodobych trendii expozic a zdravotnich
dopadi, k identifikaci problémt vyzadujicich opat-
feni k redukci/eliminaci expozice, a k hodnoceni
ucinnosti ptijatych pland napravy. Vysledky pted-
stavuji objektivni podklady pro fizeni zdravotnich
rizik, tvorbu zdravotnich politik a strategii a kontro-
lu jejich plnéni. Jsou predavany organtim ochrany
vetejného zdravi a statni spravé, véetné dotéenych
ministerstev. Vysledky jsou vyuzivany jako refe-
ren¢ni (pozad’'ové) pii hodnoceni vlivil planovanych
¢innosti, staveb a projektd na zdravi v rdmci proce-
su hodnoceni dopadt na zdravi (HIA) a hodnoceni
vlivu na zZivotni prostfedi (EIA). Monitoring vytvari
zékladnu pro tvorbu indikatori zdravi a Zivotniho
prostiedi, a jeho informace jsou vyuzivany pfi tvor-
bé expozicnich limith ¢i meznich hodnot. Vysledky
monitoringu jsou zasilany do celoevropskych infor-
macnich siti, registri a databazi, a jeho Cinnosti se
staly soucasti plnéni mezindrodnich umluv nebo po-
zadavka Evropské unie.

Systém monitorovani je realizovan na zakladé Usne-
seni vlady Ceské republiky &. 369/1991, jednotlivé
subsystémy jsou v rutinnim provozu od roku 1994.
Monitoring je rovnéz jako tkol sektoru zdravotnic-
tvi zakotven v Zakoné 258/2000 Sb., v soucasném
znéni. Je koordinovan Statnim zdravotnim ustavem
v Praze.

Systém monitorovani byl v roce 2020 realizovan

v sedmi subsystémech:

» zdravotni dusledky a rizika zneciSténi ovzdusi
(subsystém I),

+ zdravotni dusledky a rizika zneciSténi pitné a re-
krea¢ni vody (subsystém II),

e zdravotni disledky a rusivé Uc¢inky hluku (subsys-
tém III),

» zdravotni dasledky zatéze lidského organismu ci-
zorodymi latkami z potravinovych fetézct, dietarni
expozice (subsystém V),

* biologicky monitoring ¢loveka (subsystém V),

1. INTRODUCTION

The Monitoring system is a comprehensive system
of the collection of exposure and health data, and
their processing in terms of health risks. Outputs are
used to assess the level of exposure of the common
professionally unexposed population to harmful
substances from the environment, to evaluate the
expected and observed health effects of exposures,
to evaluate long-term trends in exposure and health
impacts, to identify problems requiring measures
to reduce/eliminate exposure, and to evaluate the
effectiveness of the remediation plans adopted. The
results represent objective data for health risks
management, health policies and strategies. They are
handed over to the public health and administration
authorities, including ministries concerned. The
results are used as reference (background) values
within the process of health impact assessment
(HIA) and environmental impact assessment (EIA).
Monitoring forms the basis for creation of health
and environmental indicators, and its information
is helpful in setting the exposure limits or limit
values. The monitoring results are sent to European
information networks, registers and databases, and
its activities have become part of the fulfilment of
international conventions or the requirements of the
European Union.

The Monitoring system is implemented on the basis
of the Resolution of the Government of the Czech
Republic No. 369/1991, individual subsystems have
been in routine operation since 1994. Monitoring
is also enshrined as a task of the health sector in
Act 258/2000 Coll., as amended. The monitoring is
coordinated by the National Institute of Public Health
in Prague.

In 2020, the Monitoring system involved seven sub-

systems as follows:

* Airborne pollution and associated health risks
(Subsystem 1),

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

» Community noise and health (Subsystem III);

* Health effects and risks of human dietary
exposure to contaminants from food chains
(Subsystem 1V);

* Human biomonitoring (Subsystem V),

* Health status of the population (Subsystem VI);

SZU Praha, Ustfedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System
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» zdravotni stav obyvatel (subsystém VI),
* zdravotni rizika pracovnich podminek a jejich du-
sledky (subsystém VII).

Vyro¢ni zprava monitoringu za rok 2020 ptinasi infor-
mace o kvalité ovzdusi v riznych typech méstského
i venkovského prostiedi v roce 2020, zejména pokud
jde o znecisténi aerosolovymi Casticemi a zastupcem
polycyklickych aromatickych uhlovodikli benzo(a)
pyrenem. Ukazuje také cenné dlouhodobé trendy zne-
¢isténi témito Skodlivinami jak v ovzdusi méstskych
rezidencnich oblasti, tak v ptfipadé benzo(a)pyrenu
také v méstskych oblastech zatizenych primyslem
nebo dopravou, a v ovzdu$i malych venkovskych
obci. Standardni sada informaci o kvalité pitné vody
z vefejnych vodovodii CR a hodnoceni kvality rekre-
acnich vod je obsahem druhé kapitoly. Ve zpravé jsou
zahrnuty také vysledky nového dotaznikového Setieni,
které zjistovalo miru obtéZovani méstskych rezidentl
hlukem zejména z automobilové dopravy a strategii
zvladani hluku. Hodnoceni dietarni expozice se v roce
2020 vénovalo zkoumani adekvatnosti piivodu mik-
ronutrientd v jednotlivych populacnich skupinéch.
V biologickém monitoringu ¢lovéka jsme se zamétili
na porovnani obsahu per- a polyfluoroalkylovanych
latek (PFAS) v krevnim séru skupiny zdravych dar-
cu krve a skupiny dospélych piedstavujicich béznou
populaci.

Informace o vyskytu zdravotnich obtizi a rizikovych
faktorG vzniku chronickych nemoci tvoifi dulezity
doplInék rutinni zdravotnické statistiky. V roce 2019
probéhla II. etapa celondrodni prevalen¢ni studie
zdravotniho stavu dospélé populace European Health
Examination Survey (EHES), zahrnujici lékafské vy-
Setfeni rizikovych faktor vzniku kardiovaskularnich
onemocnéni. Tato zprava piindsi odhad prevalence
poruch metabolismu tukti a metabolického syndromu
v Ceské dospélé populaci. Zprava za rok 2020 obsahu-
je také tradi¢n€ zpracovavané udaje o poctu expono-
vanych zaméstnancil zdravi Skodlivym latkdm a fak-
torim v pracovnim prostfedi a o incidenci nemoci
z povolani.

Zabezpeceni a fizeni jakosti (QA/QC) prace analytic-
kych laboratofi, které analyzuji vzorky sbirané v ram-
ci Systému monitorovani, je soucasti programu prace
samotnych laboratofi za podpory organizaci, kterym
ptislusi. Jedna se o laboratofe zdravotnich tustavi,
jinych instituci ¢i laboratofe soukromé. Hlavnimi

* Occupational hazards and their consequences
(Subsystem VII).

The annual monitoring report provides information
on air quality in various types of urban and rural
environments in 2020, focused on the pollution by
aerosol particles and the representative of polycyclic
aromatic hydrocarbons benzo[a]pyrene. It also
shows valuable long-term trends in pollution by
these pollutants, both in the air of urban residential
areas and, in the case of benzo[a]pyrene, also in
urban areas burdened by industry or transport. The
standard set of information on the quality of drinking
water from public water mains in the Czech Republic
and that of recreational water is contained in the
second chapter. This report also includes the results
of a new questionnaire survey, which examined
the level of noise annoyance in urban residents,
and noise abatement strategies. The evaluation of
dietary exposure in 2020 was devoted particularly
to examining the adequacy of micronutrient intake
in individual population groups. In human biological
monitoring, we focused on comparing the content
of per- and polyfluoroalkyl substances (PFAS) in
the blood serum of a group of healthy blood donors
and a group of adults representing the general
population.

Information on the occurrence of health problems
and risk factors for chronic diseases is an important
complement to routine health statistics. In 2019, the I1.
phase of anational prevalence study of the health status
of the adult population European Health Examination
Survey (EHES) took place, including a medical
examination of risk factors for cardiovascular disease.
This report provides an estimate of the prevalence
of blood lipid metabolism disorders and metabolic
syndrome in the Czech adult population. The report
also contains traditionally processed data on the
number of employees exposed to harmful substances
and factors in the work environment in 2020, and the
incidence of occupational diseases.

Quality assurance and control (QA/QC) in the
analytical laboratories 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

6
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¢astmi systému zabezpeceni jakosti analyz u labora-
tofi v Systému monitorovani zistavaji prvky procesu
akreditace ¢i autorizace. VétSina spolupracujicich la-
boratoii ma akreditované metody podle CSN EN I1SO/
ICE 17025.

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

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.

The results are presented in more detail in the
subsystem’s Technical Reports (in Czech) that are
available at the websites of the National Institute of
Public
zdravi-a-zivotniho-prostredi.  For the
report, see www.szu.cz/topics/environmental-health/
environmental-health-monitoring.

Health  www.szu.cz/publikace/monitoring-
Summary

SZU Praha, Ustfedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System
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2. ZDRAVOTNIi DUSLEDKY
A RIZIKA ZNECISTENI
OVvzDUSI

Subsystém I zahrnuje sledovani vybranych ukazate-
i kvality venkovniho a vnitiniho ovzdusi. Vysledky
méfeni koncentraci znecist'ujicich latek ve venkov-
nim ovzdusi jsou ziskavany v zakladni siti 149 mé-
ficich stanic v sidlech, z nichZz vétSinu spravuje
Cesky hydrometeorologicky tstav (ISKO CHMU).
Ze sité provozované CHMU byla v roce 2020 do
zpracovani zahrnuta data stanic méficich zaklad-
ni Skodliviny a vybérové tézké kovy, polycyklické
aromatické uhlovodiky a benzen. Celkem 21 méfi-
cich stanic provozuji zdravotni ustavy (CS-MON).
Systém monitorovani v roce 2020 pokryva 101 sidel
a 8 prazskych casti. Kvalita ovzdusi je hodnocena

10°

NO,, kovy (As, Cd, Ni, Pb), benzen a benzo[a]pyren
(BaP).

2.1 Znecisténi ovzdusi
ve méstech

V méstech a v méstskych aglomeracich jsou dlou-
hodobé hlavnimi zdroji znecisténi ovzdusi do-
prava a procesy s ni spojené (primarni spalovaci
a nespalovaci emise — resuspenze, otéry, koroze
atd.) a emise z malych zdrojii. Doprava je majo-
ritnim zdrojem oxida dusiku, hrubych (frakci PM
a PM, ;i jemnych aerosolovych &astic (PM,  a dal-
Sich frakci ultra-jemnych ¢€astic), chromu a niklu,
olova (resuspenze), tekavych organickych latek —
VOC (zazehové motory), polycyklickych aroma-
tickych uhlovodikd — PAU (vznétové motory), a ve
svém souctu velmi vyznamnych emisi sklenikovych
plyni — oxidu uhelnatého a oxidu uhli¢itého (cca
10* az 10° g CO,/1 km/vozidlo). Mal¢, lokaln¢ vy-
znamné energetické zdroje spalujici plynna a pev-
na fosilni paliva, pak mohou byt nezanedbatelnym
zdrojem oxidi dusiku, oxidu uhelnatého, PAU
a aerosolovych ¢astic s vyznamnym podilem ¢as-
tic ultra-jemné frakce. Malé prumyslové podniky
jsou zdrojem aerosolu, pachové postizitelnych la-
tek, kovii a VOC. Samostatnou kapitolu piedstavuje
okoli velkych primyslovych a energetickych zdro-
ji nebo oblasti vyznamné zatizené dalkovym pte-
nosem, oboji vyznamné ovliviiuje kvalitu ovzdusi
v ostravsko-karvinské a severoCeské aglomeraci.
Je tfeba zminit i problém sekundarnich skodlivin

2. HEALTH RISKS OF AIR
POLLUTION

Subsystem I includes the monitoring of selected
outdoor and indoor air quality indicators. The
concentration levels of pollutants in outdoor air have
been obtained in the basic network of 149 monitoring
stations in settlements. Most of the stations have been
managed by the Czech Hydrometeorological Institute
(ISKO CHM]I). In 2020, data from stations monitoring
basic pollutants and selectively heavy metals,
polycyclic aromatic hydrocarbons and benzene were
included in the processing from the network operated
by CHMI. A total of 21 monitoring stations have
been operated by health institutes (CS-MON). The
monitoring system in 2020 covered 101 settlements
and 8 Prague quarters. Air quality is evaluated for
the most important health pollutants PM,, NO,,
metals (4s, Cd, Ni, Pb), benzene and benzo[a]pyrene
(BaP).

2.1 Urban air
pollution

In cities and urban agglomerations, transport and
related processes (primary combustion and non-
combustion emissions — resuspension, abrasion,
corrosion, etc.) and emissions from small sources
have long been the main sources of air pollution.
Transport is the majority source of nitrogen oxides,
coarse (PM,, and PM,  fractions) and fine aerosol
particles (PM, , and other fractions of ultra-fine
particles), chromium, nickel, lead (resuspension),
volatile organic compounds — VOCs (petrol engines)),
and polycyclic aromatic hydrocarbons — PAHs (diesel
engines). It produces also greenhouse gas emissions —
carbon monoxide and carbon dioxide (approximately
102 to 103 g CO/1 km/vehicle). Small, locally acting
energy sources combusting gaseous and solid fossil
fuels can be a significant source of nitrogen oxides,
carbon monoxide, PAHs and aerosol particles with
higher proportion of ultra-fine particles. Small
industrial enterprises are a source of aerosols,
odorous substances, metals and VOCs. A specific
chapter represents the surroundings of large industrial
and power sources, or areas significantly burdened
by long-distance transmission, which significantly
affect air quality in the Ostrava-Karvind and North
Bohemian agglomerations. There should also be
mentioned the problem of secondary pollutants,
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Tab. 2.1.1 Pocet méricich stanic zahrnutych do zpracovani, 2020
Tab. 2.1.1 The number of measuring stations included into the assessment, 2020

Skodlivina Podet stanic Skodlivina Podet stanic
Pollutant No. of stations Pollutant No. of stations
PM,, 149 NO 70
PM, 81 NO, 72
NO, 71 CcO 13
PAU / PAHs 49 o, 55
Benzen / Benzene 32 SO, 44
Kovy ve frakci PMWZ5 | Metals in PM,, . (As, Cr, Cd, Mn, Ni, Pb) 55/3

véetné ozonu vznikajiciho v ovzdusi z emitovanych
prekursorti (VOC).

Udaje o hmotnostnich koncentracich jsou k dispozici
zejména pro zakladni métené latky, kterymi jsou ae-
rosolové Castice frakce PM, , (PM, ) a oxid dusicity
NO.,. Podle osazeni zahrnutych méficich stanic jsou
doplnény daty o dalSich polutantech. Do hodnoceni
byly zahrnuty tidaje o tirovni zne¢isténi republikové-
ho pozadi, ziskané v ramci ptislusnych méticich pro-
gram@l na stanicich EMEP provozovanych CHMU
(Co-operative programme for the monitoring and
evaluation of the long range transmission of air pol-
lutants in Europe) v Koseticich a na Bilém Kfizi. Pro
hodnoceni vlivu dopravni zatéZe jsou vyuzivana data
z dopravné extrémné zatizenych stanic (,,traffic hot
spot“) v Praze, Brné, Usti n/L a v Ostravé.

Pocet méficich stanic, jejichz tidaje byly vyuzity
k hodnoceni potencidlni expozice obyvatel a zdra-
votnich dopadt, uvadi pro jednotlivé Skodliviny
tab. 2.1.1.

Meétené hodnoty byly v roce 2020, tak jako jiz n€ko-
lik let, ovlivilovany aktudlnimi mikroklimatickymi
podminkami. Plati to zejména v piipad¢ suspendo-
vanych castic, PAU a oxidu dusiku. Vyznamna jsou
zvlasté dlouhodobé&jsi letni obdobi sucha. Zpra-
va CHMU ,Pfedbézné hodnoceni kvality ovzdusi

v roce 2020 z ledna 2021 [1] uvadi:

+ Rok 2020 byl na uzemi CR opét teplotné silng
nadnormalni, primérna ro¢ni teplota vzduchu 9,1
°C byla o 1,2 °C vyssi nez normal 1981-2010.

+ Srazkové byl rok 2020 na tizemi CR nadnormalni.
Primérny roéni thrn srazek 761 mm predstavuje
111 % normalu 1981-2010

* V roce 2020 panovaly standardni rozptylové
podminky. Dobré rozptylové podminky (RP),
vyjadiené pomoci ventilaéniho indexu pro celou

including ozone generated in the air from precursors
emitted (VOCs).

Data on mass concentrations are available mainly
for the basic measured substances, which are
aerosol particles of the PM,, fraction (PM, ) and
nitrogen dioxide NO, Depending on the equipment
of the monitoring stations, data on other pollutants
are added. The evaluation included also data on the
pollution level of the national background, obtained
within the relevant measurement programs at EMEP
stations operated by CHMI (Co-operative program
for monitoring and evaluation of the long-range
transmission of air pollutants in Europe) in Kosetice
and Bily K¥iz. Data from traffic hot spots in Prague,
Brno, Usti n/L and Ostrava are used to evaluate the
impact of traffic load.

Number of monitoring stations of which the data were
used to assess the potential exposure of the population
and health impacts, are presented for individual
pollutants in Tab. 2.1.1.

As in previous years, values obtained in 2020 were
influenced by the current microclimatic conditions.
This is especially true in the case of suspended
particles, PAHs and nitrogen oxides. Longer-term
summer droughts are particularly significant.

The CHMI report “Preliminary assessment of air

quality in 2020 from January 2021 [1] states:

* in terms of temperature, the year 2020 was
strongly above normal in the Czech Republic
again, the average annual air temperature of
9.1 °C was 1.2 °C higher than the normal in
1981-2010;

* interms of precipitation, the year 2020 was above
normal in the Czech Republic. The average total
precipitation of 761 mm represents 111% of the
1981-2010 normal;

SZU Praha, Ustfedi Systému monitorovani
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Ceskou republiku, byly v roce 2020 zaznamenany
ve 315 dnech. V porovnani s desetiletym prime-
rem se jednd o zlepSeni o 7 %. Mirné nepfiznivé
rozptylové podminky se v roce 2020 vyskytly ve
41 dnech, nepfiznivé rozptylové podminky pak
v 10 dnech.

* Z hlediska kvality ovzdusi byl rok 2020 vyjimec-
ny. Koncentrace latek znecist'ujicich ovzdusi (sus-
pendovane¢ Castice PM a PM, ,, pfizemni ozon
(0,), oxid dusicity (NO,), oxid si’fiéity (S0,) i oxid
uhelnaty (CO) v roce 2020 opét poklesly a za hod-
nocené obdobi 2010-2020 dosahly svych minim.
Nekter¢ latky (PM, , a PM, , a NO,) dosdhly minim
na vétsiné méficich stanic i za celou historii méfe-
ni. Oproti desetiletému praméru 2010-2019 doslo
v roce 2020 i k poklesu koncentraci BaP, v priméru
o cca 30 %. Nicméné rocni primémé koncentra-
ce BaP prekrocily imisni limit na 40 % méficich
stanic.

Samostatnou kapitolu piedstavuje v roce 2020
obdobi od 13. bfezna do konce ¢ervna, obdobi pan-
demie SARS-CoV-2. V tomto obdobi vyznamnym
zpusobem poklesla tranzitni, cilova i vnitroméstska
doprava (az o0 40 %), zaroven ale rozsifeni fenomé-
nu ,,home-office” vedlo ke zvySeni narokt na do-
piedevsim ve velkych méstech, zvlasté v okoli do-
pravnich uzld, vliv malych a stfednich zdroju tepla
pak nejvice v okrajovych ¢astech mést a v malych
sidlech.

Tato fakta dlouhodobé koresponduji s irovni Cerpé-
ni imisnich limitd primérnych ro¢nich koncentraci
Skodlivin v zakladnich typech méstskych lokalit
(pozad’'ova, dopravni a prumyslova). Zatimco na
republikovych pozad’ovych stanicich byly v roce
2020 imisni limity sledovanych slozek cerpéany
maximaln€ do 43% (pro PM,,), v primyslovych
lokalitach bylo v ptipadé benio[a]pyrenu zjisténo
jejich 1 nekolikanasobné ptekroceni. V roce 2020
bylo pouze na dvou stanicich pfekroceno kritérium
poctu piekroceni denniho imisniho limitu u sus-
pendovanych ¢astic PM, . U frakce PM, ; byl ro¢ni
imisni limit v roce 2020 piekrocen pouze na dvou
stanicich a u benzo[a]pyrenu na 16 stanicich lezi-
cich ptevazné v Moravskoslezském kraji.

* in 2020, standard dispersion conditions prevailed.
Good dispersion conditions (DC), expressed by the
nationwide ventilation index, were recorded in 315
days. Compared to the ten-year average, this is an
improvement of 7%. Slightly unfavourable dispersion
conditions occurred in 41 days in 2020, unfavourable
dispersion conditions in 10 days,

* in terms of air quality, 2020 was an exceptional year.
Concentrations of air pollutants (PM,, and PM,

ground-level ozone (O,), nitrogen dioxide (NO,),

sulfur dioxide (SO,) and carbon monoxide (CO)
decreased again in 2020 and reached their minimum
levels for the period 2010-2020. Some substances

(PM,, and PM, ;and NO,) have reached a minimum at

most monitoring station throughout the measurement

history. Compared to the ten-year average of 2010—

2019, there was also a decrease in BaP concentrations

in 2020, of about 30% on average. However, the

annual average concentrations of BaP exceeded the
limit value at 40% of monitoring stations.

A separate chapter was the period from March 13 to
the end of June 2020, the period of the SARS-CoV-2
pandemic. During this period, transit, destination and
intra-city transport decreased significantly (by up to
40%), but at the same time the spread of the “home-
office” phenomenon led to an increase in demands
for home heating. The lower intensity of traffic was
manifested mainly in large cities, especially in the
vicinity of transport hubs; the influence of small and
medium heat sources most in the peripheral parts of
cities and in small settlements.

These facts have long corresponded with the level of
compliance the average annual pollutant concentrations
with the limit values in basic types of urban localities
(background, traffic and industrial). While the air
pollution limits of the monitored compounds were drawn
up to a maximum of 43% at the national background
stations (for PM2.5), in case of benzo[a]pyrene the limits
were found to be exceeded several times in industrial
localities. In 2020, the criterion of the number of
exceedances of the daily limit value for suspended PM,
particles was exceeded at only two stations. For the PM,
fraction, the annual limit value was exceeded in 2020 only
at two stations, and for benzo[aJpyrene at 16 stations
located mainly in the Moravian-Silesian region (MSR).

1. aktudlni zmocnéni je obsazeno v §27 odst. 6 zakona

¢. 201/2012 Sb., http://www.szu.cz/uploads/documents/
chzp/ovzdusi/dokumenty_zdravi/rfk_szu_2018.pdf

1. the current authorization is contained in Section 27, Para-
graph 6 of Act No. 201/2012 Coll., http.//www.szu.cz/uploads/
documents/chzp/latusi/dokumenty_zdravi/rfk_szu_2018.pdf
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Tab. 2.1.2 Kategorie (typy) méstskych méricich stanic podle charakteru zatéze
Tab. 2.1.2 Categories (types) of the urban measurement stations by the emission source pattern

Kategorie Charakterizace
Category Description
1 Méstska pozadova bez vyznamnych zdroju (intravilan — parky, sportovisté apod.)
Urban background without major sources (parks, sport grounds etc)
2 Méstska obytna s lokalnimi zdroji REZZO 3 (vilové ¢&tvrti, satelity — doprava do 2 tis. vozidel/24 hod.)
Urban residential with local sources REZZO 3, traffic up to 2 thous. vehicles/24h
3 Méstska obytna bez lokalnich zdroju, CZT a REZZO II, dalkové vytapéni (komeréni, administrativni a obytné objekty

— sidlisté, doprava do 2 tis. vozidel/24 hod.
Urban residential without local sources, district heating, traffic up to 2 thous. vehicles/24h

4 Méstska obytna s lokalnim i dalkovym 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 prumyslova s vy$Sim vyznamem vlivu technologii nez dopravy (do 10 tis. vozidel/24 hod.)
Urban industrial with significant effect of industry, traffic up to 10 thous. vehicles/24h
9 Méstska pramyslova s vy$$im vyznamem vlivu dopravy nez technologii
Urban industrial with significant effect of traffic(10-25 thous. vehicles/24h)
10 Méstska pramyslova s velmi vyraznym vlivem dopravy (nad 25 tis. vozidel/24 hod.)
Urban industrial with highly significant effect of traffic (over 25 thous. vehicles/24h)
11 Venkovska pozadova — lesy, parky (mimo intravilan), pastviny, neobdélavana puda, vodni plochy, louky apod.
Rural background — forests, parks (out of intravilan), grasslands, uncultivated grounds, water areas, meadows etc)
12 Venkovska zemédeélska — vliv zemédélského zdroje — obdélavana zemédélska plida
Rural agricultural — impact of agricultural source — cultivated grounds
13 Venkovska primyslova — pfevazujici vliv primyslu nad dopravou
Rural industrial — influence of industry outweigh the effect of traffic
14 Venkovska prdmyslova s dopravni zatézi — pfevazujici 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 prdmyslové zény se zde primarné nehodnoti typ primyslu. A to pfesto, Ze z hlediska znecisténi ovzdusi ma v fadé pFipadu
podstatnéjsi roli typ primyslu nez doprava — pfikladem technologii s riznym vlivem mohou byt metalurgické procesy, lehké montazni
haly, lakovny, pivovar (bez vlastniho zdroje tepla), vyznam ma také ,vySka kominG*®, fugitivni emise atd.

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

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

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

Note:

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

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

3. The term ,Rural”is defined/reserved for settlements up to 2 thousand. inhabitants and extra-urban areas of all settlements.
4. The long-term burden of the site has been taken into account when categorizing.
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Kvalitu venkovniho ovzdusi Ize hodnotit dvojim
zpisobem. Prvni je zaméfen na hodnoceni koncent-
raci §kodlivin ve vztahu k imisnim limitim (IL), sta-
novenym pfilohou ¢. 1 zdkona O ochrané ovzdusi €.
201/2012 Sb., ve znéni pozdéjsich predpist, a k re-
feren¢nim koncentracim (RfK) stanovenym SZU'.
V druhém piipadé je kvalita ovzdusi hodnocena
v ruznych typech (kategoriich) méstskych a dalSich
lokalit, definovanych podle ur€itych kritérii. Ta za-
hrnuji intenzitu okolni dopravy, podil jednotlivych
typl zdroji vytapéni a pfipadnou zatéz vyznamnym
praimyslovym zdrojem. Rozdéleni lokalit a jejich
charakterizace je uvedena v tab. 2.1.2.

211 Plosné sledované latky —

oxid dusicity a suspendované
Castice

V roce 2020 se uroven znecisténi venkovniho ovzdusi
ve srovnani s rokem 2019 plosn€ vyznamné (aeroso-
lové castice obou sledovanych frakei) az mirné (NO,,
BaP, As a Pb) zlepsila. To koresponduje s mirnou,
shodné s obdobim 2012 az 2019 opét teplotné nad-
primérnou zimou a snizenym vyskytem nepiiznivych
rozptylovych podminek. Vyjimkou je stala zvySena
zatéz Ostravské aglomerace a malych sidel BaP.

Roc¢ni imisni charakteristiky benzo[a]pyrenu neje-
nom v méstskych dopravné exponovanych lokalitach
MSK, ale zvlasté v prumyslem zatizenych oblastech
ptekrocily jak doporucené hodnoty Svétové zdravot-
nické organizace (WHO), tak i imisni limity. Imisni
limity u suspendovanych castic frakce PM, PM,
byly, na rozdil od doporuc¢eni WHO, piekroceny pou-
ze na dvou stanicich. Naproti tomu méfené koncentra-
ce oxidu uhelnatého a oxidu sifi¢itého jen vyjimecné
prekrocily urovenn 10% stanovenych kratkodobych
imisnich limitd. S vyssi Cetnosti slunnych az tropic-
kych dnli narGsta pocet dnl a oblasti se zvySenymi
koncentracemi pfizemniho ozénu.

Rocni aritmetické priméry oxidu dusi¢itého na po-
zad’ovych stanicich EMEP neptekro€ily 5 ug/m3. Ve
mestech se v zavislosti na intenzité okolni dopravy po-
hybovaly v rozsahu od 9 pg/m? v nezatizenych mést-
skych/ptfedméstskych lokalitach, pres 11 az 21 pg/m?
u dopravné stiedné zatizenych oblasti az k témét 40
pg/m® v dopravné silné zatizenych lokalitach. Nejvys-
§i hodnoty jsou méeteny na dopravnich ,,hot spot sta-
nicich (Praha, Ostrava, Brno a Usti n/L), kde se ro¢ni

Outdoor air quality can be assessed in two ways.
The first is focused on the evaluation of pollutant
concentrations in relation to air quality standards, set
out in Annex 1 to the Air Protection Act No. 201/2012
Coll., as amended, and reference concentrations
(RfC) set by the NIPH'. In the second case, air quality
is assessed in different types (categories) of urban and
other localities, defined according to certain criteria.
These include the intensity of the surrounding traffic,
the share of individual types of heating sources and
the possible load of a significant industrial source. The
distribution of localities and their characterization is
given in Tab. 2.1.2.

2.1.1 Area-wide monitored substances
— nitrogen dioxide and suspended
particles

Compared to 2019, the level of outdoor air pollution
improved significantly (aerosol particles of both
monitored fractions) to slightly (NO,, BaP, As and
Pb) in 2020. This corresponds to a mild winter like
in the period 2012 to 2019, and a lower incidence
of unfavourable dispersion conditions. An exception
is the constant increased burden of the Ostrava
agglomeration and small settlements by BaP.

The annual characteristics of benzofapyrene values
exceeded the recommended values of the World Health
Organization (WHO) and air quality standards not only
in urban traffic-exposed localities of MSR, in industrially
polluted areas, they exceeded both the recommended
values of the World Health Organization (WHO) and
the limit values. The limit values for suspended particles
of the PM,, and PM, fractions were exceeded only
at two stations, the WHO recommended values were
not exceeded at all. On the other hand, the measured
concentrations of carbon monoxide and sulfur dioxide
only exceptionally exceeded the level of 10% of the
short-term limit values. With a higher frequency of sunny
to tropical days, the number of days and areas with
increased ground-level ozone concentrations increases.

Annual arithmetic averages of nitrogen dioxide at
EMEP background stations did not exceed 5 ug/m’.
In cities, depending on the intensity of surrounding
traffic, they ranged from 9 ug/m* in unloaded urban/
suburban localities, through 11 to 21 ug/m’ in
medium-traffic areas to almost 40 ug/m’ in heavily
burdened localities. The highest values were measured
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stfedni koncentrace pohybovaly mezi 28 az 39 ug/m?
(= 98% ro¢niho imisniho limitu 40 pg/m?). Meziro¢né
(2019/2020) doslo prakticky na vSech hodnocenych
stanicich k poklesu ro¢niho priméru v fadu jednotek
mikrogramd.

Proti roku 2019 se znecisténi ovzdusi suspendova-

nymi ¢asticemi frakce PM,  opét vyrazné sniZila.

Expozici suspendovanym ¢asticim frakce PM,  ale

1ze plosné stale hodnotit jako dlouhodobé zvyse-

nou. Jednou z pfi¢in mize byt i pretrvavajici dlou-
hodoby srazkovy deficit, ktery castecné vyrovnava

vliv teplych zim. V jednotlivych typech méstskych

lokalit, v zavislosti na intenzité okolni dopravy

a spoluptisobeni prumyslovych zdroji, se rocni

stfedni hodnota PM,  pohybovala na urovni:

e 17 pg/m?® (20 pg/m* v MSK) v dopravou piimo
nezatizenych meéstskych lokalitach (kategorie 2
a3),

e 15 az 22 pg/m? (az 21 pg/m®* v MSK) roéniho
pruméru v dopravné exponovanych mistech (ka-
tegorie 4 az 6)

e 17 az 23 ug/m? (az 30 ug/m* v MSK) ro¢niho
priméru v primyslem silné exponovanych loka-
litach (kategorie § az 10).

Primérn¢ ro¢ni koncentrace Castic PM, v jednotli-
vych typech méstskych a jinych lokalit v roce 2020
jsou zndzornény na obr. 2.1.

Lze odhadnout, ze 1 % z cca 4,44 miliéonu obyva-
v lokalitach, kde je alespoil na jedné meéfici stanici
naplnéno jedno z kritérii pfekroceni imisniho limitu.
Vice nez 35 prekroceni kratkodobého 24hod. imis-
niho limitu (50 pg/m3/24 hodin) bylo v roce 2020
zjisténo na 2 stanicich (ze 149 hodnocenych stanic).

Roéni imisni limit (40 pg/m3/rok) nebyl v roce 2020
piekrocen na zadné z hodnocenych stanic. Vyssi za-
t¢z casticemi frakce PM ;v MSK doklada rozdil
cca 3 pg/m*® mezi odhadovanou roéni primérnou
koncentraci pro méstské prosttedi pro MSK 20 pg/
m® vs. 17 pg/m? pro ostatni sidla CR. Pro pozad’o-
vé méstské méfici stanice (tj. stanice v lokalitach
bez extrémné vysokého zatizeni dopravou a pru-
myslem, zatazenych do kategorii 2 az 5, viz tab.
2.1.2) byl také zpracovan odhad zatéZe méstského
prostiedi (tzv. méstského ,,pozadi). Pro suspendo-
vané Castice frakce PM,  nebyly do tohoto odhadu

at transport “hot spot” stations (Prague, Ostrava,
Brno and Usti n/L), where the annual average
concentrations ranged between 28 and 39 ug/m’
(approx. 98% of the annual limit value of 40 ug/m’).
Year-on-year (2019/2020) there was a decrease in the
annual average value in the order of microgram units
at practically all evaluated stations.

Compared to 2019, air pollution by suspended
particulate matter fraction PM, decreased significantly
again. However, the exposure to suspended particles
of the PM,, firaction can still be assessed as increased
over a long period of time. One of the reasons may be
the persistent long-term precipitation deficit, which
partially counterbalance the effect of warm winters.
Depending on the intensity of the surrounding traffic and
the interaction of industrial resources, the annual mean
value of PM, in individual types of urban localities was
at the level of:
o 17 ug/m? (20 ug/m’ in MSR) in urban areas not
directly loaded by traffic (categories 2 and 3);
o 15 1to 22 ug/m?® (up to 21 ug/m’* in MSR) in traffic-
exposed places (categories 4 to 6);
o 171to 23 ug/m’ (up to 30 ug/m’ in MSR) in heavily
exposed localities (categories 8 to 10).

The average annual concentrations of PM,, in
individual types of urban and other localities in 2020
are shown in Fig. 2.1.

It can be estimated that 1% of the approximately
4.44 million inhabitants living in the settlements
under evaluation live in localities where one of
the criteria for exceeding the limit value is met at
least at one monitoring station. In 2020, more than
35 exceedances of the short-term 24-hour limit value
(50/ug/m?/24 hours) were found at two stations (out of
149 evaluated stations).

The PM,, annual limit value (40 ug/m’/year) was
not exceeded at any of the evaluated stations in 2020.
The higher PM,, burden in MSR is evidenced by the
difference of approx. 3 ug/m* between the estimated
annual average concentration for the urban environment
in MSR 20 ug/m’vs. 17 ug/m’ for other settlements in
the Czech Republic. An estimate of the burden of the
urban common urban environment (the so-called urban
“background”) was also established for background
monitoring stations (ie stations in localities without
extremely high traffic and industry loads, classified in
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zahrnuty tdaje méstskych stanic v Moravskoslez-
ském kraji. Vzhledem ke konstantni plosné vyssi
zatézi jsou métené lokality v tomto kraji proto hod-
noceny samostatne.

Priimérné ro¢ni koncentrace ¢astic PM,; 20 pg/m’,
doporucend jako mezni Svétovou zdravotnickou
organizaci WHO, byla dosazena nebo piekrocena
na 30% (43) meéficich stanic. Trend vyvoje zaté-
Ze prostiedi aerosolovymi Casticemi frakce PM,
v sidlech ma v poslednich deseti letech klesajici
charakter, viz obr. 2.3.

Do zpracovani hodnot suspendovanych ¢astic frak-
ce PM, , bylo v roce 2020 zahrnuto celkem 81 stanic.
Ro¢ni imisni limit (20 pg/m?) byl ptekro¢en pouze na
dvou stanicich, a to v Moravskoslezském kraji. Pri-
mérna ro¢ni koncentrace PM, ; 10 pg/m’, viz. obr. 2.2,
doporu¢ovana WHO jako mezni, byla i v roce 2020
ptekrocena na 73 méficich stanicich (90 %) ze vSech
meficich stanic. Primérny podil suspendovanych ¢as-
tic frakce PM, ; ve frakci PM, ; se na méstskych stani-
cich pohybovail od 52 % k 70% na dopravnich stani-
cich az po 76% v pramyslovych lokalitdich. Maximal-
ni hodnota 86 % byla naméfena na stanici LUHL —
nova stanice Uhelna v blizkosti dolu Turow v Polsku.
V obdobi 2007 az 2019 se primérna hodnota tohoto
podilu pohybovala od 72 do 78 %, stfedni hodnota
v roce 2020 byla 71 %. Tento parametr primarn¢ zavi-
si na slozeni spoluptisobicich zdroja, zaroven ale ma
vyznamnou sezénni zavislost; vys$si hodnoty podilu
frakce PM, ; (= 90 %) jsou zjistovany v topné sezo-
n& a v obdobi nepiiznivych rozptylovych podminek.
Vyvoj odhadované ro¢ni stfedni koncentrace frakce
PM, ; v sidlech od roku 2000 je uveden na obr. 2.3.

2.1.2 Kovy v suspendovanych ¢asticich
frakce PM,,

Uroven znecisténi ovzdu$i vétSinou sledovanych
kovti je v hodnocenych méstskych neprimyslovych

categories 2 to 5, see Tab. 2.1.2). PM fraction data from
urban stations in the Moravian-Silesian Region were not
included in this estimate. Due to the constant area-wide
load, the measured localities in that region are evaluated
separately.

The WHO recommended threshold value of 20 ug/m’
for the annual PM, level, was reached or exceeded
at 43 (30%) of the monitoring stations. In the last ten
years, the time-trend in the pollution of the settlement

environment by PM, has been decreasing, see
Fig. 2.3.

In 2020, a total of 81 stations were included in the
evaluation of PM,. The annual limit value (20
ug/m’) was exceeded at only two stations (in the
Moravian-Silesian Region). Average annual PM,
concentration 10 ug/m’, recommended by the WHO
as a threshold, was exceeded at 73 stations (90%)
from all monitoring stations, see Fig. 2.2. Average
proportion of the PM, _ fraction in the PM , fraction
ranged from 52% to 70% at traffic stations to 76%
in industrial sites. The maximum value of 86% was
obtained at the LUHL station — the new Uhelna
station near the Turow mine in Poland. In the period
from 2007 to 2019, the average value of this share
ranged from 72 to 78%, the 2020 average value
reached 71%. This parameter primarily depends
on the composition of interacting sources, and has
a significant seasonal dependence as well; higher
values of the PM, fraction (approx. 90%) have been
found in the heating season and in the period of
unfavourable dispersion conditions. The time-trend
of the estimated annual average PM, ; concentration
in settlements since 2000 is shown in Fig. 2.3.

2.1.2 Heavy metals in PM,,

The level of air pollution of mostly monitored metals
has been without significant fluctuations in the
evaluated urban non-industrial localities over a long

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

As Cd Cr Mn Ni Pb
VSechny méfici stanice — 55 All measurement stations — 55 0,95 0,29 1,12 6,09 0,54 4,73
Mésta (kategorie stanic 2-5 dle Tab. 2.1.2)
Municipalities (station category 2—5 by Tab. 2.1.2) 0,84 0,19 1.18 6,01 0,50 5,37
Venkovské pozadi / Rural background 0,30 0,07 0,49 2,50 0,25 1,90

14

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



Zdravotni disledky a rizika znecisténi ovzdusi
Health risks of air pollution

lokalitach dlouhodobé bez vyznamnéjSich vykyvi.
Dobra shoda hodnot ro¢niho aritmetického a geo-
metrického priméru u olova, arsenu, kadmia, niklu,
chromu a manganu svéd¢i o relativni stabilité a ho-
mogenit¢ méfenych imisnich hodnot bez velkych
sezonnich, klimatickych ¢i jinych vykyva. V pfi-
pad€ niklu a arsenu hodnoty v poslednich letech
setrvale klesaji (obr. 2.4), ptfesto byly koncentrace
As, Cd, Cr, Mn, Ni a Pb v sidlech v roce 2020 ve
srovnani s hodnotami méfenymi na stanicich repub-
likového pozadi vét§inou mirné (ptiblizné 2 az 3x)
vySSi.

Zvysené hodnoty arzenu lze nalézt pfedevSim
v okoli vyznamnych primyslovych zdroji na sta-
nicich v Ostravé (metalurgie) nebo v lokalitach
s majoritnim zastoupenim spalovani tuhych fosil-
nich paliv. Vys§i koncentrace ostatnich kovi maji
lokalné ohrani¢eny vyskyt i vyznam. Primyslem
zatizené oblasti na Ostravsku jsou charakterizova-
ny zvySenymi hodnotami Ni, Mn, Cd, Cr a Pb, oko-
i Tanvaldu pak vy$§imi hodnotami Cd. ZvySené
hodnoty Pb jsou nalézany v souvislosti se starymi
zatézemi (Ptibram a okoli) a Ni v blizkosti novych
prumyslovych vyrob (malé a stfedni kovovyroby).

2.1.3 Polycyklické aromatické
uhlovodiky

Vysemolekularni frakce PAU je pfevazné vazana na
jemné aerosolové Castice frakce PM, ja mensi (pri-
mér 0,5 az 0,8 um), ale ostatni se mohou vyskyto-
vat i ve formé& par. Rada z nich patfi mezi mutage-
ny a karcinogeny. Odhad ro¢nich stfednich hodnot
benzo[a]pyrenu, ktery je obecné pouzivany jako in-
dikator zatéze ovzdusi PAU, v sidlech od roku 2000
kolisa mezi 0,75 az 1,8 ng/m*® s nevyznamnym se-
stupnym trendem (obr. 2.4).

Z porovnani imisnich charakteristik PAU na stanicich
v jednotlivych typech méstskych lokalit vyplyva, ze
se vétsinov¢ kombinuji dva hlavni zdroje jejich emi-
si — domadci topeniSté a doprava. V ostravsko-kar-
vinské aglomeraci se k t€émto zdrojum ptidavaji jak
emise z velkych primyslovych celkd, tak vyznamny
prispévek dalkového transportu. Pro zimni obdobi
je obecng, ale v MSK diky pienosu z Polska zvlast,
charakteristicky vyskyt epizod vysSich hodnot. Di-
vodem jsou jak zvySené pozadavky na energetické
(1 malé) zdroje na pevna paliva, tak i skutecnost, ze

period. Good agreement of annual arithmetic and
geometric mean values for lead, arsenic, cadmium,
nickel, chromium and manganese indicate the
relative stability and homogeneity of the measured air
pollution values without large seasonal, climatic or
other fluctuations. In the case of nickel and arsenic,
the values have been steadily declining in recent years
(Fig. 2.4), yet the concentrations of As, Cd, Cr, Mn,
Ni and Pb in settlements were mostly slightly higher
(approximately 2-3 times) compared to the values
measured at national background stations.

Slightly elevated arsenic levels can be found primarily
close to significant industrial sources at stations in
Ostrava (metallurgy) or in localities with a majority
representation of solid fossil fuel combustion. Higher
concentrations of other metals have a locally limited
occurrence and significance. Areas burdened by
industry in the Ostrava region are characterized
by increased values of Ni, Mn, Cd, Cr and Pb, the
surroundings of Tanvald by higher values of Cd.
Increased Pb values are found in connection with old
loads (Kutna Hora, Pribram and surroundings) and
Ni values near new industrial productions (small and
medium metal production).

2.1.3 Polycyclic aromatic
hydrocarbons

The high molecular weight fraction of PAHs is mainly
bound to fine aerosol particles of the fraction PM,
and smaller (diameter 0.5 to 0.8 um), but others can
also occur in the form of vapours. Many of them are
mutagens and carcinogens. The estimate of annual
mean values of benzo[a]pyrene, which is generally
used as an indicator of PAHs, has fluctuated between
0.75 and 1.8 ng/m?® in settlements since 2000, with an
insignificant downward trend (Fig. 2.4).

A comparison of PAH concentration characteristics
at monitoring stations in individual types of urban
localities reveals the ongoing combination of
effects from two major types of PAHs sources:
domestic heating and traffic. In the Ostrava-Karvina
agglomeration, in addition, emissions from large
industrial facilities play a role as well as a significant
contribution from long-distance transport. In general,
the winter period is characteristic by the occurrence
of higher pollution episodes, in particular in MSR
thanks to the transfer from Poland. The reason is both
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odstratiovani PAU fyzikaIné-chemickymi procesy
v atmosféfe probiha mnohem pomaleji.

V roce 2020 byla hodnota imisniho limitu 1 ng/m?/
rok pro benzo[a]pyren (BaP) piekrocena na 35 % (17
ze 49) do zpracovani zahrnutych méstskych stanic.
Imisni limit byl, mimo zcela specifickou venkovskou
— ptiméstskou stanici v Kladng Svermové (SKLS)
a ptiméstskou stanici v Havlovicich (HHVL), néko-
likanasobné ptekrocen piedevs§im na vsech stanicich
v Ostravé, dale trojnasobné na stanici v Ceském Té-
rok namétené na méstskych stanicich jsou pak pouze
priblizné dvojnasobné proti koncentracim zjisténym
na pozad'ovych stanicich (obr. 2.5).

V méstskych/venkovskych lokalitdich nezatiZenych
pramyslovymi zdroji a dopravou se primérné ro¢ni
koncentrace benzo[a]pyrenu pohybovaly mezi 0,38
az 6,96 ng/m?® (Veitiovice — HVER), se stfedni hod-
notou 1,98 ng/m?®. V méstskych a dopravné zatize-
nych lokalitach se hodnoty v letnim obdobi pohybo-
valy pod hranici 0,1 ng/m’, roéni stfedni hodnota pro
tento typ lokalit byla mezi 0,8 az 0,92 ng/m°.

V primyslové exponovanych lokalitach (chemicky
primysl, metalurgie atp.), pfedevsim v Ostravsko
— karvinské panvi, byly ro¢ni stiedni hodnoty dvou
a vicenasobné vyssi (1,5 az 7,7 ng/m?®). Navic jsou
zde doprovazeny zimnimi 24hod. maximy v fadu
desitek ng/m? (obr. 2.6). V letnim obdobi se tam mé-
fené hodnoty pohybovaly nejcastéji od 0,1 do 5 ng/
m?; vyjimkou je stanice v emisni vle¢ce pramyslové-
ho komplexu Liberty Ostrava (dfive ArcelorMittal)
v Radvanicich-Bartovicich (TORE) s vyskytem vys-
Sich hodnot BaP. Stfedni ro¢ni hodnota v roce 2020
pro kategorii méstskych lokalit ovlivnénych primys-
lem byla odhadnuta na 2,28 ng/m°.

Podrobné;jsi prubeh koncentraci BaP v letech 2009—
2020 v riznych typech méstskych lokalit (obr. 2.7),
zobrazuje zakladni energeticky odlisna obdobi — top-
nou a netopnou sezénu. Zahrnuje pozad’ovou stani-
ci Kosetice (JKOS), méstskou dopravni SZU Praha
(ASRO), méstskou prumyslovou obytnou Karvina
ZU (TKAO) a kombinaci extenzivniho pramyslu
a domacich topenist — stanice Ostrava-Radvani-
ce (TORE). Vyznam malych energetickych zdro-
jia a dalkového transportu dokladaji fadové rozdily
mezi sezOnami.

the increased requirements for solid fuels combusting
energy sources (even small), and the fact that the
removal of PAHs by physico-chemical processes in the
atmosphere is much slower.

In 2020, the limit value of 1 ng/m’/year for benzo[a]
pyrene (BaP) was exceeded in 35% (17 out of 49) of
the evaluated urban stations. Besides a very specific
rural — suburban station in Kladno Svermov (SKLS)
and a suburban station in Haviovice (HHVL),
the air quality limit was exceeded several times
especially at all stations in Ostrava, and also three
times at the stations in Cesky Tésin and in Karvind.
The lowest values below 0.5 ng/m’/year measured
at urban stations are then only approx. double the
concentrations found at national background stations
(Fig. 2.5).

In urban/rural localities not burdened by industrial
sources and transport, the average annual
concentrations of BaP ranged between 0.38 and
6.96 ng/m’® (Vernovice — HVER), with a mean value
of 1.98 ng/m®. In urban and traffic localities, the
values ranged below 0.1 ng/m’ in the summer
period with the annual mean value ranging between
0.8 and 0.92 ng/m>.

In industrially burdened localities (chemical
industry, metallurgy, etc.), especially in the Ostrava
— Karvind basin, the annual mean values were two
and more times higher (1.5 to 7.7 ng/m’). In addition,
they are accompanied by winter 24 hours. maxima
in the order of tens of ng/m’ (Fig. 2.6). In summer,
the values measured there most often ranged
from 0.1 to 5 ng/m’. An exception was the station
Radvanice-Bartovice (TORE) in the emission plume
of the Liberty Ostrava industrial complex (formerly
ArcelorMittal) with the occurrence of higher BaP
values, the average annual value for the category
of urban localities affected by industry was there
estimated at 2.28 ng/m* in 2020.

A more detailed course of BaP concentrations in the
years 2009-2020 in various types of urban localities
(Fig. 2.7) shows the basic energetically different
periods — the heating and non-heating seasons. It
includes the national background station KoSetice
(JKOS), the urban traffic station NIPH Prague
(ASRO), the urban industrial residential Karvina
ZU (TKAO) and the station Ostrava-Radvanice
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Tab. 2.1.3.1 Toxické ekvivalentové faktory (TEF) pro karcinogenni polycyklické aromatické uhlovodiky
Tab. 2.1.3.1 Toxic equivalent factors (TEF) for carcinogenic polycyclic aromatic hydrocarbons

TEF TEF TEF
Benzo[a]pyren Benzo[b]fluoranthen Dibenz[ah]anthracen
Benzo[a]pyrene ! Benzolb]fluoranthene 0,1 Dibenz[ahjanthracene 1
Benzo[k]fluoranthen Benzo[alanthracen Indeno[1,2,3-c, d]pyren
Benzolk]fluoranthene 0.01 | Benzofajanthracene 0.1 Indeno(1,2,3-c, djpyrene 0.1
Chrysen Benzoljlfluoranthen
Chrysene 0,01 Benzo[jjfluoranthene 0,1

Na pozadové stanici v KoSeticich se v letech
2009-2020 pohybovaly ro¢ni priméry v rozmezi
0,26-0,68 ng/m?* (minimum v roce 2020, maximum
v roce 2013); v netopné sezoéné byly méteny hodno-
ty pobliZ meze stanovitelnosti (0,05 ng/m?); v topné
sezoné v rozmezi 0,48—1,5 ng/m3.

Na méstské stiedné dopravné =zatizené stanici
v Praze 10 klesly od roku 2009 ro¢ni primérné
hodnoty z 1,4 ng/m* na 0,65 ng/m* v roce 2020
(0,74 ng/m?® v roce 2019). Pokles je ziejmy zvlasté
v topné sezong. Pfestoze hodnoty méfené v netopné
sezon¢ jsou srovnatelné s hodnotami v Koseticich,
v topné sezéné byly vice nez dvojnasobné.

Odlisny vyvoj lze pozorovat na dvou stanicich re-
prezentujicich riiznou uroven pramyslové zatéze
v MSK, tj. na méstské stanici v Karviné a stanici
v emisni vlecce zdvodu Liberty Ostrava v Ostrave-
-Radvanicich. V Karviné lze hovoftit o stabilizo-
vané situaci s vy$§imi hodnotami v topné sezoné
(2,74 ng/m® v roce 2020). Netopnou sezénu zde
charakterizuje rozpéti hodnot 0,4 az 1,2 ng/m®. Na
stanici v Radvanicich ale ani v netopné sezéné ne-
klesly pramérné koncentrace pod 1,5 ng/m? a v top-
né sezoéné dosahuji v maximech denni hodnoty béz-
né i vice nez 20 ng/m>.

Smés PAU tvori fada latek, z nichz nékteré jsou
klasifikovany jako karcinogeny, které se liSi vy-
znamnosti zdravotnich uéinkt. Odhad celkového
karcinogenniho potencialu smési PAU v ovzdusi
vychazi z porovnani potencidlnich karcinogennich
ucinkl sledovanych PAU se zavaznosti benzo[a]
nych zastupct. Vyjadiuje se jako toxicky ekviva-
lent benzo[a]pyrenu (TEQ BaP) a jeho vypocet
je dan souctem soucinti toxickych ekvivalentovych
faktortt (TEF) stanovenych US EPA (tab. 2.1.3.1)
a méfenych koncentraci.

(TORE), which is a combination of extensive
industry and domestic heating. The importance of
small energy sources and long-distance transport
is evidenced by the order of magnitude differences
between seasons.

At the background station in KoSetice, annual
average values in the years 2009-2020 ranged from
0.26 to 0.68 ng/m’ (minimum in 2020, maximum in
2013); the values near the limit of quantification
(0.05 ng/m?) were obtained in the non-heating
season, and the values in the range of 0.48—1.5 ng/m’
in the heating season.

At the urban medium loaded traffic station in Prague
10, the annual average values have decreased from
1.4 ng/m® in 2009 to 0.65 ng/m’ in 2020 (0.74 ng/
m? in 2019). The decline is especially evident in
the heating season. Although the values measured
in the non-heating season are comparable to the
values in KoSetice, they were more than double in
the heating season.

A different development can be observed at two
stations representing diverse levels of industrial
load in MSR, ie at the city station in Karvina and the
station in the emission plume of the Liberty Ostrava
plant in Ostrava-Radvanice. In Karvind, it can be
defined as a stabilized situation with higher values
in the heating season (2.74 ng/m’ in 2020). The non-
heating season is characterized by a range of values
of 0.4 to 1.2 ng/m>. At the station in Radvanice, the
average concentrations did not fall below 1.5 ng/m’
even in the non-heating season, and they commonly
reach the daily mean values of more than 20 ng/m? in
the heating season.

The mixture of PAHs consists of a number of
substances, some of which are classified as
carcinogens, which differ in the significance of health
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Hodnoty TEQ BaP vykazuji velké rozdily mezi
méfenymi oblastmi. Uroven zatéze zdrojové pfimo
neovlivnénych pozad’ovych lokalit v CR lze od-
hadnout z hodnoty ro¢niho aritmetického priméru
TEQ BaP na pozad’'ovych stanicich — 0,49 ng TEQ
BaP/m? v roce 2020. Nejvyssi hodnota 11,7 ng TEQ
BaP/m? byla v roce 2020 naméfena na stanici Vei-
fiovice (TVER), hodnoty nad 10 ng/m? (10,61 ng
TEQ BaP/m® v roce 2020) jsou ale dlouhodobé
nalézany na stanici Ostrava-Radvanice (TORE),
reprezentujici blizké okoli vyznamného primyslo-
vého zdroje. Rovnéz na dalSich primyslem ovliv-
nénych stanicich v Moravskoslezském kraji (Ost-
rava, Cesky T&in) byly nalezeny nékolikanasobné
vy$$i hodnoty (aZz 5 ng/m’/rok TEQ BaP) nez na
ostatnich meéstskych stanicich. Tam se ro¢ni hod-
noty TEQ BaP nezévisle na urovni dopravni zatéze
pohybovaly od 0,5 do 2,7 ng/m3. Potencialni vliv
malych lokalnich zdroji na pevna paliva v malych
sidlech pak dobie ilustruje hodnota mezi 4,14 ng
TEQ BaP/m%/rok na stanici v Kladng — Svermové
(SKLS), vliv kombinace malych lokalnich zdroji
a dalkového ptenosu pak stanice Bolatice (6,41 ng
TEQ BaP/m?) v blizkosti Polské rybnické oblasti
(TBOX).

2.1.4 Tékavé organické latky —
benzen

V roce 2020 byly na 31 stanici CHMU sledova-
ny koncentrace benzenu, jehoZ ro¢ni imisni limit je
5 pg/m?. Data potvrzuji zasadni vyznam chemickych
a prumyslovych vyrob a sekundarn€ i dopravy (pies
vyznamné sniZeni obsahu benzenu v motorovych ben-
zinech) jako nejvétsich zdroju t€kavych organickych
latek a zvlasté benzenu do ovzdusi.

V roce 2020 se pramérné ro¢ni koncentrace benze-
nu v méstskych lokalitich pohybovaly v rozmezi
0,6-2,1 pg/m?. Roéni aritmeticky primér na pozad’o-
vych stanicich dosahl hodnoty 0,63 pg/m®. Na mést-
skych stanicich nezatizenych primyslem a dopravou
a v dopravné zatiZzenych lokalitich se rozpé&ti ro¢nich
pruméri pohybovalo mezi 0,6 az 1,9 ug/m? se stiedni
hodnotou 1,2 ug/m3. V primyslové zatizenych mést-
skych lokalitach (chemicky pramysl, metalurgie) jsou
ale dlouhodobé¢ zjistovany nejvyssi hodnoty rocnich
prumért — az 3,5 pg/m® na stanici Ostrava — Pfivoz
v roce 2020.

effects. The estimation of the total carcinogenic
potential of a mixture of PAHs in the air is based
on a comparison of the potential carcinogenic
effects of the monitored PAHs with the severity of
BaP, one of the most toxic and best described PAH
representatives. It is expressed as the toxic equivalent
of BaP (TEQ BaP) and its calculation is given by
the sum of the products of toxic equivalent factors
(TEF) determined by the US EPA (Tab. 2.1.3.1) and
the measured concentrations.

TEQ BaP values show large differences between
the measured areas. The magnitude of the burden
in background localities not directly affected by
emission sources can be estimated based on the
annual arithmetic average 0.49 ng TEQ BaP/m’
at background stations in 2020. The highest value
of 11.7 ng TEQ BaP/m’ was measured at station
Verniovice (TVER). However, values above 10 ng/
m?® (10.61 ng TEQ BaP/m’ in 2020) have long been
found at the station Ostrava-Radvanice (TORE),
representing the vicinity of a major industrial
source. Also at other industrially affected stations
in the Moravian-Silesian Region (Ostrava, Cesky
Tésin) several times higher values (up to 5 ng/m’/
year TEQ BaP) were found than at urban stations in
the other regions. At those stations, the annual TEQ
BaP values ranged from 0.5 to 2.7 ng/m’, regardless
of the traffic load level. The potential influence of
small local sources combusting solid fuels in small
settlements is well illustrated by the value between
4.14 ng TEQ BaP/m?/year at the station in Kladno —
Svermov (SKLS). The effect of a combination of small
local sources and long-distance transport represents
the Bolatice station (6,41 ng TEQ BaP/m’/year) near
the Polish pond area (TBOX).

2.1.4 Volatile organic compounds —
benzene

In 2020, benzene concentrations were monitored at
31 CHMI stations, the annual limit value is 5 ug/
m®. The data confirm the fundamental importance of
chemical and industrial production and, secondarily,
of transport (despite a significant reduction in the
benzene content in motor gasolines) as the largest
sources of volatile organic compounds and especially
benzene in the atmosphere.
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Tab. 2.1.5.1 Nejvyssi hodnoty podilu stfedni ro¢ni koncentrace a imisniho limitu $kodlivin v roce 2020,

srovnani s rokem 2019

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

in 2020 as against 2019
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 limit value (%) Quotient of max. annual mean and limit value (%)
PM,, 74,3 NO, 97,3
(93,8/2019) (120/2019)
PM, . 116,5 As 45,3
' (140/2019) (56,0/2019)
BaP 770 Cd 57,6
(872/2019) (80,2/2019)
Ni 15,6 Pb 10,3
(20,0/2019) (10,4/2019)
Benzen 70,4
(82,0/2019)

Pozn / Note: tuéné zvyraznéno prekroceni imisniho limitu / exceeding the limit value is highlighted in bold

2.1.5 Komplexni hodnoceni kvality
ovzdusi

Komplexni hodnoceni kvality ovzdusi bylo v roce
2020 provedeno pro definované typy méstskych lo-
kalit (tab. 2.1.2). Nekteré typy méstskych lokalit ale
nejsou vzdy pokryty méfenim v celém spektru hodno-
cenych skodlivin. Chybéjici hodnoty byly vzdy nahra-
zeny odhadem stfedni zatéze v méstskych lokalitdch
kategorie 2 az 5 pro danou latku.

Hodnoceni vychazi z Indexu kvality ovzdusi IKOr2.
Jeho vypocet je zaloZen na stanovenych ro¢nich imis-
nich limitech. Do jeho zpracovani byly zahrnuty oxid
dusicity, suspendované Castice frakce PM,; a PM_,
arzen, kadmium, nikl, olovo, benzen a benzo[a]pyreﬁ.
Samostatné je pak hodnocena suma podilu ro¢niho
priméru k imisnimu limitu. Ro¢ni stfedni hodnoty
IKO, a hodnoty podilu ro¢niho priméru k imisnimu
limitu pomérné vérné zobrazuji rozdilnosti v lokalnim
zastoupeni a vyznamnosti spoluptisobicich typd zdro-
ju a jejich vlivu na kvalitu ovzdusi.

V obecné Grovni se hodnota IKO, v roce 2020 pro-
ti roku 2019 témét ve vSech typech méstskych loka-
lit snizila. Vyjimku tvoii vesnické lokality s vlivem
lokalnich zdrojii tepla (méfeni CHMU pokrylo vice
lokalit) a nekteré primyslové oblasti. V oblastech
s vlivem lokaln¢€ pasobicich malych zdrojii na tuha

In 2020, average annual benzene concentrations
in urban areas fluctuated in the range 0.6-2.1 ug/

m’.

The annual arithmetic average at background
stations amounted to 0.63 ug/m’. The benzene annual
averages ranged between 0.6 and 1.9 ug/m’® (mean
value of 1.2 ug/m®) at urban stations without industry
and traffic together with traffic hot spot localities.
However, in urban localities influenced by industry
(chemical industry, metallurgy) the highest values of
annual averages have long been found (eg up to 3.5

ug/m? at the Ostrava — Privoz station in 2020).

2.1.5 Comprehensive evaluation of air
quality

A comprehensive air quality assessment
performed for defined types of urban localities (see
Tab. 2.1.2). However, some types of urban localities

was

are not always covered by measurements in the whole
spectrum of assessed pollutants. The missing values
were therefore replaced by an estimate of the mean
value for urban localities of categories 2 to 5 for
a given substance.

The assessment is based on the Air Quality Index
(AQI)>. Its calculation uses the annual air quality
limits. AQI included nitrogen dioxide, suspended
particles of the PM,, and PM, ; fractions, arsenic,
cadmium, nickel, lead, benzene and benzo[a]pyrene.

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

2. AQI calculation 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. 2.2.1.1 Odhad zneciSténi ovzdusi NO, a PM, v méstském prostiedi a venkovském pozadi, 2020

(v pg/m’)
Tab. 2.2.1.1 The estimation of NO, and PM , air pollution in the urban environment and rural background,
2020 (in ug/m’)
Skodlivina Republikqvé Méstské prostredi / Urban environment
Pollutant pozadi —— — —
Rural Minimalni hodnota | Primérna hodnota | Maximalni hodnota
background Minimum value Mean value Maximum value
Oxid dusicity (NO,) 44 91 149 389
Nitrogen dioxide (NO,) ’ ’ ’ ’
Suspendované Castice frakce PM, 15 8.6 176 297
Particulate matter PM, ’ ’ ’ ’

paliva se hodnota IKO, pohybovala na arovni hranice
prvni a druhé tiidy kvality ovzdusi (vyhovujici az mir-
n¢ zneCisténé ovzdusi). Nizsi stfedni hodnoty IKO,
v méstskych lokalitach, rozdélenych v zavislosti na
intenzité dopravy (0,7 az 1,06) potvrzuji vyznamnost
vlivu spalovani tuhych paliv v domacich topenistich
jako zdroje znecisténi méstského ovzdusi. Dlouhodo-
by ptiznivy vliv mirnéjsich zim 2013-2020 byl mirné
narusen sniZzenim mobility obyvatelstva a opatieni-
mi v ramci pandemie SARS-CoV-2 v obdobi biezen
az cerven 2020. O lokalnim vlivu emisi primyslo-
vych zdrojii v ostravsko-karvinské oblasti vypovi-
daji maximalni hodnoty IKO,, které zde dosahuji az
3. a 4 tiidy. (3. tfida IKO — mirn€ znecisténé ovzdusi
az 4. tfida — znecisténé ovzdusi).

Nejvyssi miru Cerpani imisniho limitu méa dlouho-
dobé& benzo[a]pyren (BaP), u néhoz odhad prumér-
né ro¢ni koncentrace je ve vSech typech méstskych
lokalit minimalné na 130 % hodnoty ro¢niho imis-
niho limitu. Ro¢ni primér u pozad'ovych stanic pak
¢erpal imisni limit z 25 %; naopak maximalni hod-
nota Cerpani imisniho limitu byla ovéfena v pri-
myslové lokalité Radvanice v hodnoté 770 %. V de-
tailnim pohledu primérna ro¢ni koncentrace Castic
PM, Cerpala imisni limit v méstskych pozadovych,
(do cca 47 %); v moravsko-slezském kraji bylo
Cerpani imisniho limitu mirné zvySené (o 7,5 %).
U castic PM, ; se méstské pozadové lokality liSily
v jednotkach procent, nadlimitni ¢erpani bylo za-
znamenano pouze v meéstskych primyslovych lo-
kalitich MSK. Maximalni hodnoty podilu ro¢nich
praméra a imisniho limitu dosahuji ro¢ni praméry
BaP v Moravsko-slezském kraji. V tab. 2.1.5.1 jsou
uvedeny hodnoty podilu stfedni ro¢ni koncentrace
a imisniho limitu §kodlivin na nejzatiZzen&;si stanici
v roce 2020 a srovnani s rokem 2019.

The sum of the quotients of the annual average value
of each pollutant and its air quality limit is evaluated
separately. The annual AQI average values together
with the values of the annual average/limit value
quotient relatively faithfully show the differences in
the local representation and the significance of the
Jjointly affecting types of sources and their influence
on air quality.

In general, the value of AQI decreased in 2020
compared to 2019 in almost all types of urban
localities. Exceptions are rural localities with the
influence of local heat sources (CHMI measurements
covered more localities) and some industrial areas.
In areas with the influence of locally acting small
solid fuel sources, the AQI value was at the level of
the first and second class of air quality (satisfactory
to slightly polluted air). Lower mean AQI values in
urban localities, divided depending on traffic intensity
(0.7 to 1.06) confirm the significance of the influence
of solid fuel combustion in domestic heating plants
as a source of urban air pollution. The long-term
favourable effect of the milder winters of 2013-2020
was slightly disturbed by reduced population mobility
and measures taken within the SARS-CoV-2 pandemic
in the period from March to June 2020. The local
impact of emissions from industrial sources in the
Ostrava-Karvind region is indicated by the maximum
AQI values, which reach up to 3" and 4" class (3"
class — slightly polluted air, 4" class — polluted air).

In the long term, the highest is the quotient rate BaP
concentration and air quality limit; the estimate of the
average annual concentration in all types of urban
localities amounted to at least 130% of the annual
limit value. At background stations the quotient
reached 25%, the maximum quotient value of 770%
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2.2 Vliv znecdisténého ovzdusi na zdravi
2.2.1 Expozice obyvatel

Uplatnéni vlivii znecist'ujicich latek z ovzdusi na zdra-
vi je zavislé na jejich koncentraci v ovzdusi a dobé, po
kterou jsou lidé t€émto latkam vystaveni. Skute¢na ex-
pozice v prib&hu dne, roku a v pribéhu zivota jednot-
livee znacné kolisa a 1isi se v zavislosti na povolani,
zivotnim stylu, resp. na koncentracich latek v riznych
lokalitach a prosttedich.

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

2.2.2 Zdravotni dopady znecisténého
ovzdusi

Suspendované c¢astice

Aerosolové Castice obsazené ve vdechovaném vzduchu
maji Siroké spektrum ucinki na srdecné-cévni a respi-
racni ustroji. Vzhledem k systémovému prozanétlivému
ucinku, ptisobeni oxidativniho stresu a ovlivnéni meta-
bolismu tuki, podpore aterosklerozy véetné kalcifikace
srdecni artérie, ovlivnéni elektrické aktivity srdecniho
svalu a dal$im G¢inkdm jsou povaZovany za nejvy-
znamngéjsi environmentalni faktor ovliviiujici umrtnost.
Aerosolové Castice samostatng, stejné jako cela smés
latek pisobicich znecisténi venkovniho ovzdusi, jsou
zatazeny od roku 2013 Mezinarodni Agenturou pro
vyzkum rakoviny (IARC) Svétové zdravotnické or-
ganizace (WHO), mezi prokdzané lidské karcinogeny
skupiny 1, ptispivajici ke vzniku rakoviny plic [2].

Dlouhodoba expozice zvySenym koncentracim ma
za nasledek vys§i umrtnost na choroby srde¢né cév-
ni a respiracni, véetné¢ rakoviny plic a s tim souvi-
sejici zkraceni délky Zivota, zvySeni nemocnosti na
onemocnéni dychaciho Ustroji a vyskytu symptomi
chronického zanétu pridusek a sniZeni plicnich funk-
ci u déti 1 dospélych. Kromé toho piibyva dikazii
o vlivu expozice Casticim na vznik diabetu II. typu,
na neurologicky vyvoj u déti a neurologické poruchy
u dospélych [3].

Pro plisobeni aerosolovych Céstic v ovzdusi neby-
la zatim zjiSténa bezpecnd prahova koncentrace.

was found in the industrial station of Radvanice
again. The average annual concentration of PM,,
amounted at most to 47% of the limit value in urban
background; in the Moravian-Silesian Region, the
quotient was slightly increased (by 7.5%). For PM,
particles, urban background localities differed in units
of percent, above-limit values were recorded only in
urban industrial localities of MSR. The maximum
values of the quotient of annual average levels and
the air quality limit have been reached in case of BaP
in the Moravian-Silesian Region. In Tab. 2.1.5.1 the
quotients of the average annual concentration and the
limit value for pollutants at the most polluted station
are shown for 2020 compared to 2019.

2.2 Air pollution and health

2.2.1 The population exposure

The effects of air pollutants on health depend on their
concentration level and the time of exposure. The
actual exposure during the day, year and during the life
of an individual varies depending on the occupation,
lifestyle, or more precisely on the concentrations of
substances in different localities and environments.
Concentration ranges characterizing the magnitude
of urban air pollution by PM,, and nitrogen dioxide
(NO,), and thus the potential population exposure are
shown in Tab. 2.2.1.1.

2.2.2 Health effects of air pollution

Particulate matter

Aerosol particles contained in inhaled air have a wide
range of effects on the cardiovascular and respiratory
systems. They are considered the most important
environmental factor affecting mortality due to the systemic
pro-inflammatory effect, the effect of oxidative stress and
influencing lipid metabolism, promoting atherosclerosis,
including calcification of the heart artery, affecting the
electrical activity of the heart muscle and other effects. In
2013, the International Agency for Research on Cancer
(IARC) of the WHO included aerosol particles themselves
as well as a whole mixture of substances causing outdoor
air pollution among proven human carcinogens of group
1 contributing to lung cancer [2].

Long-term exposure to elevated concentrations results
in higher mortality from cardiovascular and respiratory
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Predpoklada se, ze citlivost jedincti v populaci ma
tak velkou variabilitu, ze ti nejcitlivéjsi jsou v ri-
ziku 0¢inkti 1 pfi velmi nizkych koncentracich. Pfi
chronické expozici suspendovanym ¢asticim frak-
ce PM,, se redukce ocekavané délky Zivota zacina
projevo’vat jiz od primérnych roc¢nich koncentraci
5 ug/m?.

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

Kvantitativni odhad zdravotnich dopadt v dtsledku
znecisténého ovzdusi byl proveden pro expozici aero-
solovym casticim. Zasadnim ukazatelem zdravotnich
dopadt dlouhodobé expozice je odhad poctu piedcas-
n¢€ zemielych pro dospélou populaci nad 30 let véku
s vylouc¢enim vnéjsich ptic¢in umrti (Urazy, sebevrazdy
apod.). Tento ukazatel zahrnuje jak pred¢asnou umrt-
nost pro jednotlivé pfic¢iny umrti (kardiovaskularni
nebo respira¢ni onemocnéni, rakoviny plic atd.), tak
i umrti v disledku kratkodobé expozice PM. Pro od-
had byla pouzita funkce koncentrace-ucinek dopo-
ruena projektem Svétové zdravotnické organizace
HRAPIE [5].

Pii pouziti primérneho podilu frakce PM,  ve frakei
PM,  z obdobi let 2011 az 2019 ve vysi = 75 % (72 %
v roce 2020) 1ze odhadnout bazalni hladinu 13,3 pg/
m’ ¢astic frakce PM, | a navySeni celkové (pfirozené)
umrtnosti exponované dospélé populace o 4,65 % na
kazdych 10 pg/m® priimérné ro¢ni koncentrace PM, |
nad tuto hodnotu. Primérna koncentrace suspendova-
nych castic frakce PM,  pro méstské prostiedi v roce
2020 ¢inila 17 pg/m’. Bazalni celkova (ptirozena)
imrtnost obyvatel CR starsich 30 let véku byla tedy
v disledku dlouhodobé expozice navysena o 1,72 %.
Vzhledem k rozmezi primérnych ro¢nich koncentraci
této Skodliviny od 8,6 ug/m? do 29,7 ug/m? na stani-
cich v riznych typech lokalit se odhad podilu pied-
Casné zemielych v disledku expozice PM  na celko-
vém poctu zemielych pohyboval od 1,86 % v mést-
skych lokalitdch bez dopravni zatéze aZ po hodnotu
7,63 % v nejvice primyslem a dopravou zatiZzenych
lokalitach.

diseases, including lung cancer, and associated
shortened life expectancy, increased morbidity from
respiratory diseases, symptoms of chronic bronchitis
and decreased lung function in children and adults.
In addition, there is growing evidence of an effect of
exposure to particulate matter on the development
of diabetes II. type, on neurological development in
children and neurological disorders in adults [3].

A safe threshold concentration for aerosol particles
has not yet been determined. It is assumed that the
sensitivity of individuals in the population has such
great variability that the most sensitive are at risk of
effects even at very low concentrations. Under chronic
exposure to suspended particles of the PM,  fraction, the
reduction in life expectancy begins to manifest already
by the average annual concentrations of 5 ug/m>.

Short-term exposure to elevated concentrations
of aerosol particles contributes to an increase in
morbidity and mortality, especially cardiovascular
and respiratory diseases, an increase in the number of
people hospitalized for cardiovascular and respiratory
diseases, an increase in infant mortality, an increase
in respiratory symptoms and worsening in asthmatics.

Quantitative estimation of health impacts due to air
pollution was performed for exposure to aerosol
particles. A key indicator of the health effects of
long-term exposure is the estimation of the number
of premature deaths for the adult population over
30 years of age, excluding external causes of death
(suicide, injuries, etc.). This indicator includes both
premature mortality for individual causes of death
(cardiovascular or respiratory diseases, lung cancer,
etc.) as well as deaths due to short-term PM exposure.
The concentration-effect function recommended by
the World Health Organization HRAPIE project [5]
was used for the estimation.

Using the average share of the PM,  fraction in the
PM,, fraction from the period 2011-2019 of approx.
75% (72% in 2020), the counterfactual level of
13.3ug/m’ of PM,, fraction was established.
An increase in the total (natural) mortality of
the exposed adult population by 4.65% with the
increments of every 10 ug/m’* of the average annual
PM,, concentration above that level was applied.
The average concentration of PM,, in the urban

environment reached 17 ug/m’® in 2020. The total
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Zpracovani odhadu poctu atributivnich ptipada pred-
Casné umrtnosti v dusledku expozice aerosolovym
¢asticim standardné omezuje dostupnost demografic-
kych udajt. Zasadnim faktorem, ale v roce 2020 bylo
celkové zvySeni umrtnosti o cca 10 % v diisledku pan-
demie SARS-CoV-2.

Oxid dusicity

Oxid dusicity jakozto slozka emisi spalovacich pro-
cesii je vysoce korelovan s ostatnimi primarnimi
i sekundarnimi zplodinami, proto nelze jasn¢ stano-
vit, zda pozorované zdravotni G€inky jsou disledkem
nezavisleho vlivu NO, nebo spiSe piisobenim celé
smési latek, zejména aerosolu [5], uhlovodikl, 0zénu
a dalsich latek [6]. Hlavnim ucinkem kratkodobého
plsobeni vysokych koncentraci NO, je narGst reak-
tivity dychacich cest; na zaklad¢ pisobeni na zmény
reaktivity u nejcitlivéjsich astmatiki je odvozena také
doporucena hodnota WHO pro 1hod. koncentraci NO,
200 pg/m*. Nejvice jsou oxidu dusi¢itému vystaveni
obyvatelé velkych méstskych aglomeraci vyznamné
ovlivnénych dopravou. Pro déti znamena expozice
vyS8im hodnotam NO, zvySené riziko respiraCnich
onemocnéni v diasledku snizené obranyschopnosti
vucéi infekei a snizeni plicnich funkcei. Z hodnot zjisté-
nych ro¢nich praméra vyplyva, Zze v dopravou zatize-
nych ¢astech napt. prazské aglomerace lze u obyvatel
oc¢ekavat snizeni plicnich funkci, zvySeni vyskytu re-
spiracnich onemocnéni, zvySeny vyskyt astmatickych
obtizi a alergii, a to u déti i dospé&lych.

Prestoze kvantitativni vztahy expozice a zdravot-
nich ucinki NO, (napf. na celkovou, kardiovaskulér-
ni a respiraéni imrtnost) byly specifikovany, nelze
jednoznacné stanovit miru piekryvani téchto ucinka
s pisobenim ostatnich znecistujicich latek v ovzdusi.
Proto odbornici doporucuji hodnotit zdravotni dopady
znecisténi ovzdusi na zakladé vztahti pro suspendo-
vané Castice, ve kterych je vliv dalSich znecistujicich
latek zahrnut [5].

Ozén

Ptizemni oz6n neni do atmosféry emitovan, ale
vznika fotochemickymi reakcemi oxida dusiku a té-
kavych organickych latek. Znecisténi ovzdusi o0z6-
nem, které je typickou soucasti tzv. letniho smogu,
muze v teplém obdobi roku dosahovat miry ovliviiu-
jici zdravi. Oz6n ma silné drazdivé ucinky na ocni

(natural) mortality of the Czech population 30+ years
of age increased by 1.72% at average due to long-
term exposure. As the average annual concentrations
ranged from 8.6 ug/m’ to 29.7 ug/m’ at various types
of urban stations, the estimation of the premature
deaths due to PM exposure ranged from 1.86% of
the total number of deaths in urban localities without
traffic load up to 7.63% in the most loaded localities
by industry and traffic.

Availability of demographic data always limits making
the estimation of the number of attributable cases of
premature mortality due to the exposure to aerosol
particles. In 2020, moreover, a key disruptive factor
was an overall increase in mortality of about 10% due
to the SARS-CoV-2 pandemic.

Nitrogen dioxide

Nitrogen dioxide as a component of combustion
emissions is highly correlated with other primary and
secondary emissions. Therefore it is not clear whether
the observed health effects are due to the independent
effect of NO, or rather due to a whole mixture of
substances, especially aerosol [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 the effect on
changes in reactivity in the most sensitive asthmatics,
the recommended WHO value of 200 ug/m? for 1 hour
was derived. The most exposed to nitrogen dioxide are
residents of large urban agglomerations significantly
affected by traffic. For children, exposure to higher
NO, levels means an increased risk of respiratory
disease due to reduced immunity to infection and
decreased lung function. The annual average values of
NO, show that in traffic-loaded parts of eg the Prague
agglomeration decreased lung function, an increased
incidence of respiratory diseases, an increased
incidence of asthmatic problems and allergies can be
expected in both children and adults.

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

spojivky a dychaci cesty a ve vysSich koncentracich
zpUsobuje ztizené dychani a zanétlivou reakci sliznic
v dychacich cestach. ZvysSen¢ citlivé vicéi expozici
ozonu jsou osoby s chronickymi obstrukénimi one-
mocnénimi plic a astmatem. Kratkodoba i dlouhodo-
ba expozice ozonu ovliviluje respiracni nemocnost
i umrtnost. Expozice ozonu zvysuje ¢etnost hospita-
lizaci pro zhorSeni astmatu u déti a pro akutni zhor-
Seni kardiovaskuldrnich a respiracnich onemocnéni
u starsich osob [5].

Z hlediska kratkodobych t¢inkd vede expozice 0z6-
nu ke zvysSeni celkové denni umrtnosti v celé popu-
laci 0 0,3 % na kazdych 10 pg/m?® nad hladinu 70 pg/
m?, pocitano pro denni maximalni 8hod. koncentraci.
Dopad dlouhodobé expozice na imrtnost u populace
pouze nad 30 let je pak odhadovén na 1,4 % na kaz-
dych 10 pg/m?3 priméru z maximalnich dennich 8ho-
dinovych koncentraci ozénu nad 70 pug/m*® béhem
obdobi duben-zafi [5].

Oxid uhelnaty a oxid sifi€ity

Znecisténi ovzdu$i oxidem uhelnatym a oxidem
sifi¢itym nepfedstavuje v méfenych sidlech vy-
znamné zdravotni riziko, i kdyz v pfipad¢€ oxidu si-
fi¢it¢ho prah ucinku pro 24hod. koncentraci nebyl
epidemiologickymi studiemi dosud zjistén.

24hodinova hodnota 125 pg/m* SO, nebyla v roce
2020 v CR na zadné stanici pfekrocena. Roéni
aritmetické priméry se na meéstskych stanicich
pohybovaly v rozmezi 1,7 (na trovni republi-
kovych pozadovych stanic) az 10 ug/m’, odhad
sttedni hodnoty pro nezatizené méstské lokality je
3,9 pg/md.

Ozone

Ground-level ozone is not emitted into the atmosphere,
but is formed by photochemical reactions of nitrogen
oxides and volatile organic compounds. Ozone air
pollution, which is a typical part of the so-called
summer smog, can reach a level that affects health in
the warm season. Ozone has severe irritating effects
on the conjunctiva and respiratory tract, and in higher
concentrations causes difficulty breathing and an
inflammatory reaction of the mucous membranes in
the respiratory tract. People with chronic obstructive
pulmonary disease and asthma are increasingly
sensitive to ozone exposure. Both short-term and long-
term exposures also affects respiratory morbidity and
mortality. Ozone exposure increases the frequency of
hospitalizations for asthma worsening in children and
for acute worsening 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 total
population by 0.3% for every 10 ug/m?® above the level
of 70 ug/m’, calculated for daily maximum 8-hour
concentrations. The impact of long-term exposure on
mortality in the population over 30 years of age is
estimated at 1.4% for every 10/ug/m’ of the average
of maximum daily 8-hour ozone concentrations
above the level of 70 ug/m* during the period April-
September [5].

Carbon monoxide and sulphur dioxide
Levels of carbon monoxide and sulphur dioxide in

outdoor air do not constitute a significant health risk in the
measured municipalities, although in the case of sulphur

Tab. 2.2.3.1 Hodnoty jednotkového rizika pro sledované latky s karcinogennim uc¢inkem
Tab. 2.2.3.1 Unit cancer risk values for the monitored carcinogens

Skodlivina Arzen Nikl Benzo[a]pyren Benzo[alanthracen
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[ghilperlen Dibenz[ah]anthracen
Pollutant Benzo[b]fluoranthene Benzo[k]fluoranthene Benzo[ghilperylene Dibenz[ah]anthracene
Jednotka rizika
UCR 1,0E-04 1,0E-05 1,0E-06 1,0E-03
Skodlivina Chrysen Indeno[1,2,3-cd]pyren Kadmium Benzen
Pollutant Chrysene Indeno[1,2,3-cd]pyrene Cadmium Benzene
Jednotka rizika
UCR 1,0E-06 1,0E-04 4,9E-04 6,0E-6
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Tab. 2.2.3.2 Odhad individualniho rizika expozice nejvyznamnéjSim karcinogennim latkim ve venkov-
nim ovzdusi, v poctech pripadi onemocnéni rakovinou na 1 milion obyvatel, 2020
Tab. 2.2.3.2 The estimate of the individual risk from exposure to airborne carcinogens, in number of cancer

cases per 1 mil. population, 2020

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

Arzen
Arsenic 0,45 0,18 1,43 4,08
Nikl
Nickel 0,10 0,10 0,31 119
Kadmium
Cadmium 0,03 0,04 0,15 1,41
Benzen
Benzene 2,82 3,66 7,80 21,10
Benzo[a]pyren
Benzo[ajpyrene 22,6 27,0 125,0 670,0

Nejvy$si roéni aritmetické priméry CO > 450 pg/m?/
rok byly naméfeny na dopravnich ,,hot spot* stanicich.

Kovy

O zdravotnich dopadech expozice stopovym mnoz-
stvim kovt ve volném ovzdusi existuje velmi malo
védeckych poznatkii. Provedené epidemiologické stu-
die ukazuji na mozné ovlivnéni ucinkit PM, , na kardi-
ovaskularni systém mimo jiné i prostfednicfvim obsa-
zenych kovil, zejména pfechodnych, kam patii napf.
chrém, nikl, kadmium, mangan nebo rtut’ [3]. Olovo
stanovované ve vzorcich aerosolu neni od plosného
zavedeni bezolovnatého benzinu z hlediska piimé ex-
pozice z ovzdusi zdravotné vyznamnou latkou. Z hle-
diska karcinogennich u¢inkli nepfedstavuji zjisténé
koncentrace kadmia, niklu, olova a arzenu ve vétSiné
oblasti vyznamné zdravotni riziko.

2.2.3 Hodnoceni zdravotnich rizik
karcinogennich latek

Odhad teoretického zvySeni pravdépodobnosti vzniku
nadorovych onemocnéni v disledku dlouhodobé ex-
pozice Skodlivinam z venkovniho ovzdusi byl prove-
den pro arzen, nikl, kadmium, benzen a pro benzo[a]
pyren. Odhad vychazi z teorie bezprahového ptisobe-
ni karcinogennich latek a uvazuje linedrni vztah mezi
davkou a u€inkem. Pro vypocet byly pouzity hodno-
ty jednotkového rizika (UCR), coz je velikost rizika
zvyseni pravdépodobnosti nadorového onemocnéni

dioxide the threshold effect for 24-h concentration has
not been yet detected in epidemiological studies. The
24-hour limit value of 125 ug/m’ SO, was not exceeded
at any station in the Czech Republic in 2019. Annual
arithmetic means at urban stations ranged from 2 (at the
level of national background stations) to 11 ug/m’, the
estimate of the mean value for unloaded urban localities
is 4.2 ug/m’. The highest annual arithmetic CO means
over 400 ug/m?/year were obtained at traffic “hot spot”
stations.

Metals

There is insufficient scientific evidence concerning
the health effects of exposure to airborne heavy
metals.  Epidemiological studies show the
possible influence on the effects of PM,, on the
cardiovascular system via contained heavy metals
including chrome, nickel, cadmium, manganese or
mercury [2]. Lead detected in aerosol samples is
no longer a health risk in terms of direct exposure
since the spread introduction of lead-free petrol.
In terms of carcinogenic effects, the cadmium and
arsenic concentrations detected do not represent
significant health risks in most areas.

2.2.3 Evaluation of health risks from
carcinogens

An estimate of the theoretical increase in the probability
of developing cancer due to long-term exposure to

SZU Praha, Ustfedi Systému monitorovani
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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 materiali Svétové zdravotnické organizace Air qu-
ality guidelines, Global update 2005, [6] a z dalSich
zdroju, napt. US EPA.

Pro obyvatele jednotlivych typt méstskych lokalit
byla uvaZovana celozivotni expozice sledovanym lat-
kam na urovni roénich aritmetickych primért za rok
2020 a byla vypoctena mira individualniho rizika.

Vysledky shrnuje tab. 2.2.3.2, ve které je pro vybrané
hodnocené Skodliviny uvedena vySe individualniho
rizika, ziskana na zaklad¢ koncentraci na republiko-
vych emisné pfimo nezatiZzenych pozad’ovych stani-
cich, dale minimalni hodnota zdravotniho rizika pro
obyvatele nejméné zatizeného typu méstskych lokalit
a maximalni hodnota pro obyvatele nejvice zatizené-
ho typu meéstskych lokalit. Primérna hodnota indivi-
dualniho rizika pak byla vypoctena na zaklad¢é kon-
centraci karcinogennich latek ve vSech typech mést-
skych lokalit.

Teoretické zvysSeni rizika nddorového onemocnéni
v disledku expozice znecistujicim latkdm z ven-
kovniho ovzdusi se jiz n€kolik let v podstaté neme-
ni a pohybuje se pro jednotlivé karcinogenni latky
v fadu 108 az 10 Konkrétné v roce 2020 bylo rizi-
ko vzniku nadorového onemocnéni od ¢tyt ptipada
na 100 miliéont po sedm ptipadl na 10 tisic obyva-
tel. Nejvetsi prispévek dlouhodobé predstavuje ex-
pozice karcinogennim polycyklickym aromatickym
uhlovodikim. V nejvice zatizenych primyslovych
méstskych lokalitach bylo dosazeno hodnot, které
predstavuji zvyseni celozivotniho rizika vzniku na-
dorového onemocnéni o témét jeden pripad na tisic
obyvatel.
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airborne pollutants was performed for arsenic, nickel,
cadmium, benzene and benzo[a]pyrene. The estimate
is based on the theory of non-threshold action of
carcinogens and considers a linear relationship
between dose and effect. Unit risk values (UCR) were
used for the calculation, which express the magnitude
of the risk of cancer due to a lifetime exposure of
1ug/m? of carcinogenic substance. The unit risk values
for the carcinogenicity evaluation of substances
(Tab. 2.2.3.1) were taken from the materials of the
WHO Air quality guidelines, Global update 2005 [6],
and from other sources, such as the US EPA.

For the inhabitants in individual types of urban

localities, lifetime exposure to the monitored
substances was considered at the level of annual
arithmetic averages for 2020, and the degree of
individual risk was calculated. The results are
summarized in Tab. 2.2.3.2 which presents the level
of individual risk based on concentrations at national
emission-free background stations, as well as the
minimum value of health risk for the inhabitants
of the least polluted type of urban localities and
the maximum value for the inhabitants of the most
polluted type of urban localities. The average value
of individual risk was then calculated based on the
concentrations of carcinogenic substances in all types

of urban localities.

The theoretical increase in the risk of cancer due to
exposure to airborne pollutants has not changed for
several years ranging from 10 to 107 for individual
carcinogens. Namely in 2020, the risk of developing
cancer ranged from 4 cases per 100 million to 7 cases
per 10,000 inhabitants. Exposure to carcinogenic
polycyclic aromatic hydrocarbons has long been the
largest contributor. In the most loaded industrial urban
areas, the values have been reached representing an
increase in the lifetime risk of cancer by almost one
case per 1,000 inhabitants.
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Obr. 2.1 Rocni koncentrace €astic frakce PM,, — priimér pro jednotlivé typy méFicich stanic, 2020
Fig. 2.1 Annual levels of particulate matter PM,, — mean values for individual types of measuring
stations, 2020

Méstské nezatizené lokality (bez Moravskoslezského kraje — MSK)
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Obr.2.2  Polty stanic v jednotlivych koncentra¢nich drovnich ro¢niho priméru ¢astic frakce PM,
2020
Fig. 2.2 Number of stations in individual concentration levels of PM, . annual average, 2020
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Obr.2.3  Odhad priméru ro¢nich koncentraci ¢astic frakei PM,  a PM, ; v béZném méstském prostie-
di* (mimo Moravskoslezského kraje), 2000-2020
Fig. 2.3 Estimation of the annual mean PM, and PM, . concentrations in the Czech urban background*
(except the Moravian-Silesian Region), 2000-2020
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* spocteno pro méstské obytné lokality kategorie 2 az 5 na zakladé kategorizace méficich stanic (viz tab. 2.1.2)
* calculated for urban residential locations in the categories 2—5 based on categorization (see Tab. 2.1.2)

Obr. 2.4 Odhad priméra ro¢nich koncentraci benzo[a]pyrenu, arsenu a niklu v béZném méstském

prostiredi*, 2000-2020

Fig. 2.4 Estimation of the annual mean levels of BaP, As and Ni for the Czech urban background¥,

2000-2020
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* spoc¢teno 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 (see Tab. 2.1.2)
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Obr. 2.5 Priibéh priméru rocnich koncentraci benzo[a]pyrenu na riznych typech méficich
stanic*, 2011-2020

Fig. 2.5 Time trend of annual mean BaP concentrations at various types of measuring stations¥,
2011-2020
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3 —~

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

* Kategorie méficich stanic / Measuring station category: Pozadi CR / National background 11, Mé&stské / Urban 2-3,
Dopravni / Traffic 4-7, Pramyslové / Industrial 810, Vesnické/venkovské / Rural 12-17, viz Tab. 2.1.2

Obr. 2.6 Rozpéti primérnych mési¢nich koncentraci benzo[a]pyrenu v CR, 2020
Fig. 2.6 Range of average monthly concentrations of BaP at urban stations, 2020
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Obr.2.7 Pramérné rocni a sezonni koncentrace benzo[a]|pyrenu na vybranych stanicich, 2010-2020
Fig. 2.7 Average annual and seasonal BaP concentrations at selected stations, 2010-2020

POZADI CR — KOSETICE (JKOS) PRAHA 10 — SZU (ASRO)
Rural background Urban residential
[ng/m?] [ng/m3]
4 4
3 3
2 2 A\
1,28 \/\/
1,08
1] 1 = 0,90 0,94 0,95 0.82 0,88
0.60 0,63 0,68 ] 0,71 "~ —— 0,72 0,74 0,65
0,40 0,40 o a7 044 0°1 047
L e
0 e e | ST T I re—r |
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
KARVINA ZU (TKAO) OSTRAVA — RADVANICE (TORE)
Polluted area Industrial area
[ng/m’] [ng/m?]
25, 25,
20 20 A\
15 / 15
11,45
10159 9.40 9,40
10 10 A 9,28 9, 9,039 8.72
7,53 731 7,81 7,82 7,73
> \—A_‘_.. |
51 4””"3;37&?3??*032%7 51 1
— ST ST 2,99 285 274
- T /—-—\
0 o I r—t— | 0 e e e e | B
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Roéni / Annual

== Topna sezoéna (listopad-unor) / == Netopna sezéna (kvéten-srpen) /
Heating season (November-February) Non-heating season (May-August)
SZU Praha, Ustfedi Systému monitorovani 31

NIPH Prague, Headquarters of the Monitoring System



Souhrnna zprava za rok 2020
Summary Report, 2020

3. ZDRAVOTNIi DUSLEDKY
A RIZIKA ZNECISTENI PITNE
A REKREACNI VODY

Udaje o kvalité pitné vody jsou od roku 2004 ziska-
vany pomoci informacniho systému pitnd voda (IS
PiVo) spravovaného Ministerstvem zdravotnictvi,
ktery zahrnuje vSechny vodovody a dalsi zplsoby
vefejného zasobovéni pitnou vodou v CR. Zdrojem
dat jsou piedevsim rozbory zajistované provozovate-
li, jejichz provedeni v predepsané Cetnosti a rozsahu
je ulozeno platnou legislativou; pouze mala cast dat
byla pofizena hygienickou sluzbou v ramci statniho
zdravotniho dozoru. Do systému mohou byt vklada-
ny pouze vysledky analyz provedenych v laboratotich
s platnym osvédcenim o akreditaci, autorizaci nebo
o spravné ¢innosti laboratofe. Do zpracovani udaji
o kvalité pitné vody nejsou zahrnuta data pii hava-
rijnich stavech. Ukazatele kvality jsou posuzovany
podle vyhlasky ¢. 252/2004 Sb., ve znéni pozd¢jsich
ptredpist, kterou se stanovi hygienické pozadavky na
pitnou a teplou vodu a ¢etnost a rozsah kontroly pitné
vody. Tato vyhlaska transponuje evropskou smeérnici
Rady 98/83/EC.

V roce 2020 bylo monitorovano celkem 4032 veftej-
nych vodovodil!. Pfevazna ¢ast jsou mensi vodovody
(3756) zasobujici 5000 a méné obyvatel, z toho 3 242
vodovodi zasobuje méné nez 1000 obyvatel. Pouze
276 vodovodu pattilo do kategorie vétSich, na néz je
napojeno 5000 a vice obyvatel; ty vSak zasobuji vel-
kou vétsinu obyvatel CR (cca 80 %) napojenych na
vetejny vodovod.

3.1 Kvalita pitné vody

V roce 2020 bylo provedeno zhruba 36,7 tisic odbért
pitné vody, pii kterych bylo ziskéno pies jeden milion
hodnot jednotlivych ukazatelli jakosti vody. Polovina
vSech odbérti byla provedena z nejmensich vodovo-
da, zasobujicich do 1000 obyvatel. Limity zdravot-
né¢ vyznamnych ukazateli (limitovanych nejvyssi

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 source of data is primarily analyzes
provided by operators, the execution of which in
the prescribed frequency and scope is required by
applicable legislation; only a small part of the data
was obtained by the hygienic 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
processing of data on drinking water quality. Quality
indicators are assessed in accordance with Decree
No. 252/2004 Coll., as amended, which lays down
hygienic requirements for drinking and hot water and
the frequency and scope of drinking water inspections.
This Decree transposes European Council Directive
98/83 / EC.

In 2020, a total of 4,032 water mains' were moni-
tored. The overwhelming majority of the water
mains (3,756) were smaller, i.e. serving less than
5,000 population; out of them 3,242 serve less
than 1,000 population. Only 276 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 2020, about 37 thousand samplings were made
and more than one million pieces of data on drinking
water quality indicators were obtained. Half of all
samplings were made from the smallest water mains,

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

1. The basic unit used in the assessment of drinking water
quality from the public water supply system as defined by
the Decree 252/2004 Coll. as amended is the supply zone.
A supply zone is virtually the same term as a public water
supply. 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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Health consequences and risks from drinking and bathing water pollution

mezni hodnotou?, NMH) byly pfekroCeny celkem
v 1865 ptipadech. Mezni hodnoty® (MH) ukazatelt
jakosti, charakterizujicich ptredevSim organoleptické
vlastnosti pitné vody, nebyly dodrzeny v 6309 ptipa-
dech. Ve vétsich vodovodech bylo zjisténo prekroceni
NMH v 0,07 % a MH v 0,5 % stanoveni. V mensich
vodovodech prekrocilo NMH 0,4 % stanoveni, MH
1,9 % stanoveni. Vyvoj jakosti pitné¢ vody dodévané
vetejnymi vodovody, resp. vyvoj Cetnosti prekroceni
limitnich hodnot ve vétSich a mensich vodovodech
v letech 2015-2020 je znazornén na obr. 3.1.

Podle dajt z databaze PiVo je v Ceské republice za-
sobovano cca 39 % obyvatel pitnou vodou vyrobenou
z podzemnich zdrojt (3,5 tisic vodovodu), cca 39 %
obyvatel z povrchovych zdroju (328 vodovodi) a cca
22 % obyvatel ze smiSenych zdroji (192). Nejvyssi
Cetnost piekroceni NMH byla nalezena vzdy u pitné
vody vyrobené z podzemnich zdroji; divodem je jed-
nak mnohem vyssi pocet téchto vétSinou velmi ma-
lych zdroju, jednak méné sofistikovana uprava a ob-
vykle také nizsi profesionalita obsluhy.

Cetnost nedodrzeni limitnich hodnot vzristd se
zmens$ujici se velikosti vodovodu (s klesajicim poctem
zasobovanych obyvatel). Ve vétSich vodovodech neni
dodrzovana nejvyssi mezni hodnota nejcastéji pro
chloroform (1 % vzorki), ktery vznika jako vedlejsi
produkt chlorovani vody. Jeho koncentrace zavisi na
dobé¢ zdrzeni vody v potrubi, a proto ve velkych vo-
dovodech s delsi siti je nachazen vice, nez ve vodovo-
dech mensich. Velké vodovody také Castéji vyuzivaji
jako surovou povrchovou vodu, ktera 1 pfes Upravu
vody obsahuje vice pfirodnich organickych latek, ze
kterych se chloroform (a dalsi vedlej$i produkty dez-
infekce) tvoti. V mensich vodovodech byly nejcastéji
ptekracovany NMH pro chlore¢nany (4 %), dusic¢na-
ny (2 %), chloroform (1 %) a arsen (0,5 %). Relativné
vy$si Cetnost prekracovani limitnich hodnot také pro
uran (2 %) je zptisobena nizkym poctem vzorkd a sle-
dovanim uranu pfedev§im v rizikovych vodovodech.
Cetnost piekrogeni limitnich hodnot pro mikrobiolo-
gické ukazatele je znazornéna na obr. 3.2 a pro zdra-
votné vyznamné chemické ukazatele na obr. 3.3.

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

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

supplying up to 1,000 inhabitants. The limits of health-
relevant indicators (limited by the maximum limit
value? (MLV) were exceeded in a total of 1,865 cases.
Failure to comply with the limit values® (LVs) for
the drinking water quality indicators relevant to the
sensory properties was reported in 6,309 cases. In
larger water supplies, MLV and LV were exceeded
in 0.07% and 0.5% cases, respectively. Similarly, in
smaller water mains, the respective rates were 0.4%
and 1.9%. The time trend in the drinking water quality
from the public supply system in 2015-2020 is shown
in Fig. 3.1.

According to the data from the PiVo database, in
the Czech Republic about 39% of the population
is supplied with drinking water produced from
underground sources (3.5 thousand water mains),
about 39% of the population from surface sources
(328 water mains) and about 22% of the population
from mixed sources (192). The highest frequency of
NMH exceedances was always found for drinking
water produced from underground sources; the reason
is both a much higher number of these mostly very
small resources and a less sophisticated treatment,
and usually also lower professionalism of the staff.

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% of
samples), a by-product of water chlorination. lIts
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)
are formed. MLV for chlorates (4%), nitrates (2%),
chloroform (1%) and arsenic (0.5%) were most often
exceeded in smaller water mains. The relatively

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

3. The limit value (LV) applies to the content of the respective
indicator relevant to the sensory quality of the drinking water.
Non-compliance with LV usually does not pose an acute he-
alth risk. Non-compliance with LV usually does not pose an
acute health risk.
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V pitné vode jsou stanovovany jednotlivé pesticidni
latky podle jejich pravdépodobného vyskytu v daném
zdroji. V roce 2020 bylo ve vétsich vodovodech pro-
vedeno zhruba 63 tisic stanoveni a v mensich vodo-
vodech pies 247 tisic stanoveni 182 pesticidnich latek
(matefskych latek a jejich relevantnich? a nerelevant-
nich’ metabolitl). Nejcastéji byla prekracovana limitni
hodnota pro acetochlor ESA (ve vét§ich vodovodech
4 %, v mensich vodovodech 5 %). Cetnost nedodrzeni
limitnich hodnot pro nejcastéji nachazené pesticidni
latky je zobrazena na obr. 3.4.

Dusicnany a chloroform (vedlejsi produkt dezinfekce
vody) jsou z hlediska zdravotniho rizika nejproblema-
ti¢t¢jSimi kontaminanty pitné vody. Pfekro€eni limit-
ni hodnoty dusi¢nani (50 mg/l) bylo zjisténo v 1,3 %
ptipadi. Zhruba 11 tisic obyvatel bylo zasobovano
pitnou vodou, kde primérna ro¢ni koncentrace dusic-
nanl dosahla nebo piekrocila limitni hodnotu. Obsah
chloroformu nad limitni hodnotou (30 pg/1) byl zjistén
v 1 % ptipadi; zhruba 30 tisic obyvatel bylo zasobo-
vano pitnou vodou, kde primérna ro¢ni koncentrace
chloroformu dosahla nebo piekrocila limitni hodnotu.

Zdravotni vyznam optimalniho obsahu vapniku a hot-
¢iku v pitné vode je nesporny. Z monitoringu vyply-
va, ze jen 28 % obyvatel je zdsobovano pitnou vo-
dou s doporucenou optimalni koncentraci vapniku
(40-80 mg/l) a pouhych 5 % obyvatel s optimalni
koncentraci hoi¢iku (20-30 mg/l). Vodou s optimalni
tvrdosti (2-3,5 mmol/l) je zdsobovano 30 % obyvatel.
Proto je snizovani obsahu téchto prvk domaci tpra-
vou vody v naprosté vétsine piipadd nezadouci.

Obsah radionuklidii pfitomnych v pitné vodé zpu-
sobi efektivni davku v priméru pfiblizn¢ 0,07 mSv/
rok. Pitnou vodou je tak ¢erpano 5 % obecného limitu
(1 mSv/rok), daného vyhlaskou €. 236/2016 Sb., o ra-
dia¢ni ochrané.

Schvalené vyjimky

Pro 126 vodovodu platila v roce 2020 vyjimka z da-
vodu nedodrzeni limitniho obsahu zdravotné vyznam-
nych ukazateld, schvalend organem ochrany vefej-
ného zdravi. Mirn&j8i hygienicky limit, nez stanovi

4. metabolity pesticidl, které jsou podobné toxické jako jejich
matefskeé latky (stejna limitni hodnota = 0,1 ug/l)

5. metabolity pesticidl, které maji mnohem nizsi toxicitu oproti
svym matefskym latkam

higher frequency of exceeding the limit values for
uranium (2%) is due to the low number of samples and
monitoring of uranium especially in high-risk water
mains. The frequency of exceeding the limit values for
microbiological indicators is shown in Fig. 3.2 and
for health-relevant chemical indicators in Fig. 3.3.

In drinking water, individual pesticides are determined
according to their probable occurrence in a given
source. In 2020, approximately 63,000 determinations
were performed in larger water mains and over 247,000
determinations in smaller water mains (parent substances
and their relevant’ and irrelevant® metabolites). The limit
value for acetochlor ESA was most often exceeded (4%
in larger water mains, 5% in smaller water mains). The
frequency of non-compliance with the limit values for the
most common 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 nitrates limit value of 50 mg/l was found in
1.3% of cases. Approximately 11,000 inhabitants
were supplied with drinking water, where the average
annual concentration of nitrates reached or exceeded
the limit value. Chloroform content above the limit
value of 30 ug/l was found in 1% of cases; about
30,000 inhabitants were supplied with drinking water,
where the average annual concentration of chloroform
reached or exceeded the limit value.

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 5% with the optimal
concentration of magnesium (20 - 30 mg / 1). A total
of 30% of the population is supplied with water with
optimal harvdness (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 present in drinking
water causes an effective dose of approximately 0.07
mSv/year on average. Roughly 5% of the general limit

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

5. metabolites of pesticides that are much less toxic than their
parent substances

34

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



Zdravotni dusledky a rizika znecisténi pitné a rekreac¢ni vody

Health consequences and risks from drinking and bathing water pollution

vyhlaska ¢. 252/2004 Sb., byl nejc¢astéji povolen pro
pesticidni latky, napi. pro acetochlor ESA (53 vodo-
voda zasobujicich celkem 49,5 tisic obyvatel) nebo
alachlor ESA (31 vodovodu, 10,3 tisic obyv.). Pro
27 vodovodu (7 tisic obyvatel) byla ud€lena vyjimka
z diivodu nadlimitniho obsahu dusi¢nand. Podle uda-
ju v databazi PiVo platil ve 13 vodovodech (9 tisic
obyvatel) alespoil po ¢ast roku 2020 Uplny ¢i ¢astecny
zédkaz uzivani vody z vodovodu jako vody pitné.

3.2 Expozice kontaminantium z pitné
vody

U vybranych, zdravotné rizikovych kontaminanti (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 ptfijem), byla hodnocena zatéz obyvatelstva
z ptijmu pitné vody. Z hodnocenych kontaminanti je
nejvyssi piivod dusi¢nand; pitim pitné vody z vetej-
nych vodovodu je praimé&mé® cerpano 6-9 % celkové-
ho denniho pfijatelného pfivodu’ dusi¢nant (pfi denni
konzumaci 1,5 litru pitné vody z vodovodu). U chlo-
roformu a arsenu byl zjistén primérny piivod z pit-
né vody ve vysi pfes jedno procento tolerovatelného
pfivodu. Koncentrace ostatnich hodnocenych konta-
minantd v pitné vodé Casto nepiesahuji mez stanovi-
telnosti pouzité analytické metody, a proto expozici
témto latkam nelze kvantifikovat. Lze vSak konstato-
vat, Ze prumérna expozice je mensi nez 1 % pfislusné-
ho expozi¢niho limitu. To se tyka i pesticidnich latek
a jejich metabolitt.

Ackoliv primérny pifivod dusi¢nanii pitnou vodou
predstavuje pro obyvatele CR jen nékolik procent
celkového denniho pfijatelného piivodu, zhruba tie-
tina obyvatel (34 %) zasobovanych vefejnym vodo-
vodem pfijme denné pitnou vodou vice nez 10 %.
Jestlize by byl obsah dusi¢nand na urovni limitni
hodnoty (50 mg/l), prispivala by takova pitna voda
pfi spotfebé 1 1/den u dospélého ¢loveka k celkovému

(1 mSv / year), given by Decree No. 236/2016 Coll.,
on radiation protection, is thus taken by the drinking
water consumption.

Granted exemptions

In 2020, an exemption approved by the public health
protection authority applied to 126 water mains due
to non-compliance with the limit content of health-
relevant indicators. A milder hygienic limit than
stipulated by Decree No. 252/2004 Coll., was most
often permitted for pesticides, eg for acetochlor ESA
(53 water mains supplying a total of 49.5 thousand
inhabitants) or alachlor ESA (31 water mains, 10.3
thousand inhab.). An exemption was granted for 27
water mains (7,000 inhab.) due to the above-limit
nitrate content. According to the data in the PiVo
database, a total or partial ban on the use of tap water
as drinking water applied in 13 water supply systems
(9,000 inhab.) for at least part of 2020.

3.2 Exposure to contaminants from
drinking water

For selected, health-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,
6-9% of the total daily acceptable supply 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

6. Velikost expozice kontaminanttim v CR byla ziskéana pomoci
stfedni koncentrace (medianu) koncentraci ve vodovodech
ziskanych rozbory vzork( vody béhem roku. Primérna expo-
zice za vSechny vodovody pak byla zvaZzena poctem zasobo-
vanych obyvatel, s vysledkem zhruba 7-8 % denniho pfijatel-
ného pfivodu. Pfi pouziti 90% kvantilu koncentraci dusiénant
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.

6. The exposure to contaminants in the Czech Republic was
calculated from the median concentrations obtained by sam-
pling within a year. The average exposure for all water mains
was weighed by the number of people 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 the contaminant is such an intake by diet, water, dust,
etc., which, according to current knowledge, does not pose
a health risk even during lifetime exposure.
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ptijatelnému piivodu dusi¢nanii 21 %, pii spotiebeé 2
1/den pak 42 %. Rozdéleni obyvatel podle velikosti
expozice riznym kontaminantim z pitné vody v roce
2020 je uvedeno na obr. 3.5.

Z hodnoceni velikosti expozice jednotlivym cizorodym
latkam z pitné vody, pro které je stanoven expozi¢ni limit,
nevyplyva pravdépodobnost poskozeni zdravi z hlediska
nekarcinogennich u¢ink. Nicméné v piipade ud€leni
vyjimky muiize byt orgdnem ochrany vefejného zdravi
urcena na zakladé hodnoceni zdravotnich rizik skupina
spotiebiteld jako ohrozena (obvykle kojenci a malé déti
nebo t€hotné Zeny), a pak je pro tuto skupinu piijem ta-
kové vody omezen ¢i je ze zasobovani vyloucena, aby
nemohlo dojit k poSkozeni zdravi.

3.3 Teoretické zvysSeni pocétu
nadorovych onemocnéni

Pro vypocet predpovedi teoretického zvyseni pravde-
podobnosti vzniku nadorovych onemocnéni v disled-
ku chronické expozice organickym latkam (1,2-dichlo-
rethan, benzen, benzo[a]pyren, benzo[b]fluoranthen,
benzo[k]fluoranthen, bromdichlormethan, bromo-
form, chlorethen (vinylchlorid), dibromchlormethan,
indenol[ /,2,3-cd]pyren, tetrachlorethen, trichlorethen)
z ptivodu pitné vody byl pouzit linedrni bezprahovy
model podle metody hodnoceni zdravotniho rizika.
Pro vypocet ro¢niho piispévku odhadu zvySeni rizi-
ka byla pouzita hodnota priimérné hmotnosti ¢loveéka
70 kg, sttedni délka zivota 70 roku, celozivotni expo-
zice (pfepoctena na 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 vode, bylo podle doporuceni
US EPA uvazovano prosté scitani u¢inki jednotlivych
latek. Podle vypoctu teoretického zvySeni pravdépo-
dobnosti vzniku nadorovych onemocnéni v dusled-
ku chronické expozice karcinogennim latkdm miize
konzumace pitné vody z vetejného vodovodu ptispét
k roénimu zvySeni pravdépodobnosti vzniku nadoro-
vych onemocnéni ptiblizné dvéma ptipady na 10 mi-
liont obyvatel.

Vypocty expozice a rizika byly provedeny podle stan-
dardniho postupu, nicméné pouzité expozicni faktory
jsou vzdy zatizeny urcitou mirou nejistoty, jako na-
ptiklad omezené spektrum sledovanych zdravotné
vyznamnych latek, individudlni velikost konzumace

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 a few percent of the total daily
acceptable intake for the Czech population, roughly
one third of the population (34%) 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),
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 2020 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 expo-
sure to organic compounds (1,2-dichloroethane, benze-
ne, benzofaJpyrene, benzo[b]fluoranthene, benzo[k]-
fluoranthene,  bromodichloromethane, ~ bromoform,
chloroethene Ninyl chloride/, dibromochloromethane,
indeno[1,2,3-cd]pyrene, tetrachloroethene, and trichlo-
roethene) from drinking water intake, the linear no-thre-
shold 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 exposu-
re and visk), 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
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pitné vody z vodovodu, rliznd mira vstfebani sledo-
vanych latek v organismu, odli$na frekvence expozice
apod. To mohlo vést k nad i podhodnoceni situace.
Inhala¢ni a dermalni expozice, které jsou u nékte-
rych kontaminantli podobné vyznamné jako oralni
pfijem, nebyly uvazovany, protoze chybi specifické
udaje o chovani ceské populace pti vyuzivani vody
v doméacnosti.

Pocatkem roku 2020 byla publikovana studie [1],
kterd se poprvé na urovni celé Evropské unie (EU)
pokusila odhadnout dopad vedlejSich produktd dez-
infekce pitné vody na zdravi obyvatel. Byl zkouman
vyskyt nadorti mocového méchyte, u kterych je vztah
k vedlejsim produktim dezinfekce epidemiologicky
prokazan. Studie vychézela z dostupnych informaci
o vyskytu trihalogenmethanti (THM) v pitné vodé
v zemich EU v roce 2016, pficemz THM brala jako
ukazatel celé smési vedlejsich produktii. Pro CR bylo
vypocteno, ze nasledkem expozice vedlejSim produk-
tum dezinfekce v pitné vod¢ vznikne rocné 138 pfi-
padu (95 % CI: 70-204) nadortt mocového méchyte,
coz je 5 % ptipadl tohoto nadoru, které jsou kazdym
rokem u nas nov¢ diagnostikovany.

3.4 Jakost vody ve vefejnych
a komeréné vyuzivanych studnach

V ramci celostatniho monitoringu jsou informaénim
systtmem PiVo sbirany také udaje o jakosti pitné
vody pochazejici z vetejnych studni a individualnich
zdroji vyuzivanych k podnikatelské ¢innosti, pro je-
jiz vykon musi byt pouzivana pitnd voda (komercni
studny). V roce 2020 bylo hodnoceno 5068 vzorki
vody z 248 vetejnych a 1939 komercnich studni. Li-
mity zdravotné vyznamnych ukazateli byly piekro-
ceny v 0,7 % pfislusnych stanoveni, mezni hodnoty
pak ve 3,3 %. Relativné ¢etné byly nalezy nedodrzeni
limitnich hodnot mikrobiologickych ukazatelii jakosti
pitné vody, jako jsou koliformni bakterie (10 %), in-
testinalni enterokoky (4 %) a Escherichia coli (3 %).
Z dalsich ukazatelll byly nej¢astéji nedodrzeny limitni
hodnoty pH (14 %), manganu (10 %), chloridi (5 %),
alachloru ESA (4 %), dusi¢nanii (3 %) a uranu (2 %).

3.5 Ukazatele primého poskozeni zdravi
z pitné vody

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

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
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 early 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 the nationwide monitoring, the PilVo
information system also collects data on the quality
of drinking water coming from public wells and
individual sources used for business activities, for the
performance of which drinking water (commercial
wells) must be used. In 2020, a total of 5,068 water
samples from 248 public and 1,939 commercial
wells were evaluated. The limits of health-relevant
indicators and of organoleptic properties indicators
were exceeded in 0.7% and 3.3%, respectively. There
were relatively numerous findings of non-compliance
with the limit values of microbiological indicators
of drinking water quality, such as coliform bacteria
(10%), intestinal enterococci (4%) and Escherichia
coli (3%). Among other indicators, the values above
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o ptipadném poskozeni zdravi pitnou vodou vycha-
zi z pfimého hlaSeni pracovniki odboru komunalni
hygieny krajskych hygienickych stanic o zaznamena-
nych nakazach, otravach ¢i jinych onemocnénich, ke
kterym doslo v souvislosti s jakosti a uzivanim pitné
vody ze sledovanych vodovodt a vetfejnych (popf. pro
zasobovani vefejnosti pouzivanych) studni. V roce
2020 byla takové udalost zaznamenana a hlaSena pou-
ze jedna; jednalo se o suspektni epidemii ze studny
v Plzeniském kraji.

3.6 Monitoring kvality rekrea¢nich vod
ve volné prirodé

Zdravotni rizika z rekreac¢nich 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 intestinalni 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
sezoné 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, na strankach Narodniho geoportalu IN-
SPIRE spravovaném agenturou CENIA a na webové
strance Koupaci vody. Vyvoj kvality koupacich vod
v letech 2004 az 2020 je uveden na obr. 3.6, na némz
jsou lokality charakterizovany nejhor$im hodnocenim
béhem koupaci sezoény. Hodnocenych koupacich vod
je v poslednich letech pies 260 (2018 — 268, 2019 —
271 22020 —275). Nejvétsim problémem tuzemskych
pfirodnich vod nadale zGstava masovy vyskyt sinic
tvoricich vodni kvéty, a to zejména béhem letnich mé-
sict a zacatkem podzimu. V roce 2020 byl pocet loka-
lit s masovym vyskytem sinic podobny jako v obdobi

limit values of pH (14%), manganese (10%), chlorides
(5%), alachlor ESA (4%), nitrates (3%) and uranium
(2%) were most often not observed.

3.5 Health impairment related to
drinking water

The information on possible acute damage to health
caused by drinking water consumption is based on direct
reports of employees from municipal departments of
regional public health authorities on recorded diseases,
poisonings or other diseases that occurred in connection
with quality and use of drinking water from monitored
water mains and public wells. In 2020, only one such
event was recorded and reported. It was a suspected
epidemic from a well in the Pilsen 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 evaluate the data on
a regular basis according to the Regulation 238/2011
and relevant guidelines rating the areas on a 5-point
scale. The most recent recreational water quality data
are accessible by the public at the websites of the
regional public health agencies, National Geoportal
INSPIRE maintained by the CENIA agency and Bathing
water portal. The time trend of bathing water quality
in the years 2010 to 2019 is shown in Fig. 3.6, where
the localities are characterized by the worst evaluation
during the bathing season. There have been over 260
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do roku 2019. Jejich pocet se tedy oproti roku 2018
snizil. Zvyseny vyskyt sinic v roce 2018 souvisel
pravdépodobné s velmi teplym pocasim, které mohlo
urychlit jejich rozvoj. ZhorSené hodnoceni kviili nale-
zum indikatorti fekalniho znecisténi bylo stejné jako
v predchozich sezonach méné casté. Ptipady cerkari-
ové dermatitidy potvrzené nalezem cerkarii v plzich
byly v roce 2020 hlaseny ze sedmi oblasti (na ctyfech
nadrzich). Na dalsi lokalité se vyskytly pfipady koZni-
ho onemocnéni, které podle ptiznakd odpovidalo cer-
kariové dermatitidé, avsak jeji ptivodci v plzich nebyli
nalezeni.

Podle pozadavkii EU je ze ziskanych dat kazdoro¢né
zpracovana zprava, kterd je nasledné zaslana Evrop-
ské komisi. Tato zprava, do které jsou zahrnuty pouze
vyznamngj$i koupaci vody ve volné ptirodé (podle
smérnice 2006/7/ES se na nich koupe velky pocet
lidi), je zaloZena piedevs§im na vysledcich sledovani
indikatord fekalniho znecisténi. Kvalitu rekreacnich
vod v CR je podle kritérii EU mozno hodnotit jako
pomérné dobrou. Na pocatku monitorovani byl podil
vyhovujicich koupacich vod nizky vzhledem ke znac-
nému poctu vod s nedostatecnym vzorkovanim. Po-
stupné stoupal pocet koupacich vod, které vyhovély
limitnim pozadavkiim EU. Zatimco v roce 2004 vy-
hovélo pozadavkim 49 % z celkového poctu sledo-
vanych koupalist, v roce 2011 to bylo jiz 87 %. Pocet
hlasenych koupacich vod do EU, kde je kvalita vody
sledovana, klesl ze 176 v roce 2004 na 153 v letech
2018 az 2020. Od roku 2012 Evropska komise hod-
noti a klasifikuje koupaci vody v EU podle novych
pravidel uvedenych ve smérnici 2006/7/ES (viz § 9
vyhlasky €. 238/2011 Sb.). V letech 2012-2020 vyho-
véla novym limitnim pozadavkim EU (byla zafazena
alespon do kategorie pfijatelna jakost vody) vétSina
koupacich vod v CR — pfiblizn& 90 %, v roce 2020 pak
konkrétné 141 z celkovych 153, tj. 92,2 %.
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drinking water and bladder cancer burden in
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rated bathing waters in recent years (2018 — 268
and 2019 — 271, 2020 — 275). The biggest problem of
domestic natural waters remains the mass occurrence
of cyanobacteria forming water flowers, especially
during the summer months and early autumn. In 2020,
the number of localities with a mass occurrence of
cyanobacteria was similar to the year 2019, their
number therefore decreased compared to 2018. The
increased occurrence of cyanobacteria in 2018 was
probably related to very warm weather, which may
have accelerated their development. As in previous
seasons, deteriorated assessments due to findings of
faecal pollution indicators were less frequent. Cases
of cercariae dermatitis confirmed by the finding of
cercariae in snails were reported from seven areas (in
four reservoirs) in 2020. At another locality, there were
cases of a skin disease, which, according to symptoms,
corresponded to cercarial dermatitis, but its causative
agents were not found in snails.

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 suitable bathing waters was low
due to the large number of waters with insufficient
sampling. The number of bathing waters that complied
with EU limit requirements gradually increased.
While in 2004 49% of the total number of monitored
swimming pools met the requirements, in 2011 it was
already 87%. The number of bathing waters which
quality has been reported to the EU decreased from
176 in 2004 to 153 between 2018 and 2020. Since
2012, the European Commission has been assessing
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 period 2012
- 2020, the majority of bathing waters in the Czech
Republic complied with the new EU limit requirements
in approximately 90% (at least it was included in the
category of acceptable water quality); 141 out of
a total of 153, ie 92.2% in 2020.
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Obr. 3.1 Cetnost nedodrZeni limitnich hodnot podle velikosti vodovodu, 2015-2020
Fig. 3.1 Frequency of non-compliance with limit values by the size of the water main, 2015-2020
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Obr.3.2 Cetnost nedodrzeni limitni hodnoty pro mikrobiologické a biologické ukazatele, 2020
Fig. 3.2 Frequency of non-compliance with the limit value for microbiological and biological
indicators, 2020
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Obr. 3.3 Cetnost nedodrZeni limitni hodnoty pro chemické latky (mimo pesticidy), 2020
Fig. 3.3 Frequency of non-compliance with the limit value for chemicals (excluding pesticides), 2020
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Obr. 3.4  Cetnost nedodrZeni limitni hodnoty pro nejéastéjsi pesticidni litky, 2020
Fig. 3.4 Frequency of non-compliance with the limit value for the most common pesticides, 2020
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Obr. 3.5 Rozdéleni obyvatel CR podle velikosti expozice chemickym latkam z pitné vody, 2020
Fig. 3.5 Distribution of the Czech population by the size of exposure to chemicals from drinking
water, 2020

Expozice vypoétena pro denni konzumaci1,5 litru pitné vody z vodovodni sité.
Exposure estimate based on the daily tap water ingestion of 1.5 liter.
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Obr. 3.6 Vyvoj kvality koupacich vod podle souhrnného hodnoceni CR, procentualni zastoupeni
kategorii, 2010-2020

Fig. 3.6 Trend in bathing water quality by summary national evaluation, percentage of categories,
2010-2020
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4. ZDRAVOTNIi DUSLEDKY
A RUSIVE UCINKY HLUKU

Subsystém III zahrnuje sledovani odezvy obyvatel mo-
nitorovanych lokalit na hluk. Je sledovano ptredevsim
obtéZovani, ruSeni spanku a strategie zvladani hlukové
zatéze. Dotaznikové Setfeni je provadéno v lokalitach, ve
kterych byla expozice hluku stanovena pomoci méfeni.
To umoziuje zkoumani vztahu mezi hlukem a jeho ucin-
ky. Platnost vysledki méfeni pro celou rozlohu lokality
je ové&fovana akustickymi studiemi, popiipadé s vyuzi-
tim vysledku strategického hlukového mapovani.

4.1 Metody

Dotaznikové Setfeni bylo provedeno v lokalitich
Havli¢kav Brod — Prazska, Hradec Kralové — Baarova,
Plzen — Klatovské a Praha 3 — Konévova. Byly vybrany
hlu¢né lokality se silni¢ni dopravou jako hlavnim zdro-
jem hluku (Havlickiv Brod — Prazska a Hradec Kralo-
vé — Baarova), lokality s kombinaci silni¢ni dopravy
a tramvaji (Plzen — Klatovska a Praha 3 — Konévova)
a kontrolni tiché lokality (Hradec Kralové — Labska
a Plzen — Skrétova).

Hranice lokalit byly stanoveny tak, aby expozice hluku
u obyvatel odpovidala vysledklim méteni hluku v cen-
tralnim méficim misté lokality, nejistota stanoveni ex-
pozice pro celou rozlohu lokality byla+ 2,5 dB. Zptisob
stanoveni hranic lokalit byl popsan v odborné zprave za
rok 2016 [1].

Osloveni byli obyvatelé vS§ech domu v lokalité star-
§1 18 let. Dotazniky byly distribuovany do postov-
nich schranek; osloveni tak bylo poloadresné (adresa
obsahovala pouze ulici a ¢islo domu, neobsahovala
jméno z divodul pravidel pro ochranu osobnich uda-
ju). Respondent vyplnil dotaznik samostatné podle
prilozenych instrukci. Bylo ziskéano celkem 300 vy-
plnénych dotaznikii. Ve srovnani s pfedchozim do-
taznikovym Setfenim, které se v téchto lokalitach
konalo v roce 2007, byl pocet ziskanych dotaznika
v jednotlivych lokalitdch niz§i. Vzhledem k poctu
ziskanych dotaznikd byl soubor hodnocen prede-
v$im jako celek.

Hodnoceni vysledkd dotaznikového Setfeni se zame-
filo na vnimani hluku v misté bydliste, na obtézovani
jednotlivymi faktory zivotniho prostiedi v okoli byd-
li§t€, na postoje obyvatelstva k hluku a strategie jeho

4. COMMUNITY NOISE
AND HEALTH

Subsystem Il includes investigating of response to
noise of the inhabitants in monitored sites. In particular,
annoyance, sleep disturbance and noise management
strategies have been monitored. The questionnaire
survey 2020 was carried out in localities where noise
exposure was determined by measurement in 2019. This
makes it possible to investigate the relationship between
noise and its effects. The validity of the measurement
results for the area of interest is verified by acoustic
studies, or with aid of strategic noise mapping.

4.1 Methods

The questionnaire survey was conducted in the
localities of Havlickiiv Brod — Prazska, Hradec
Krdlové — Baarova, Plzenn — Klatovskd and Prague
3 — Konevova. There were chosen noisy localities with
road traffic as the main source of noise (Havlickitv
Brod — Prazska and Hradec Krdalové — Baarova),
localities with a combination of road transport and
trams (Plzenn — Klatovska and Prague 3 — Konévova)
and silent localities (Hradec Kradlové — Labskd and
Pilsen — Skretova).

The boundaries of the localities were determined so
that the noise exposure of the population corresponded
to the results of noise measurements at the central
measuring point of the locality; the uncertainty of
determining the exposure for the locality was + 2.5 dB.
The method of determining the boundaries of localities
was described in the Technical report 2016 [1].

Residents older than 18 years in all houses in each
particular locality were addressed. The questionnaires
were distributed to mailboxes semi-addressed due
to personal data protection rules. The respondent
filled in the questionnaire himself according to the
attached instructions. A total of 300 completed
questionnaires were obtained. Due to lower number
of the questionnaires collected, the evaluation was
performed for all of the localities in summary.

The evaluation of the questionnaire survey results was
focused on the perception of noise in the residence
place, on the annoyance by individual environmental
factors in the residence vicinity, on the population
attitudes to noise and the strategies for noise burden
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zvladani. Jako ukazatele odezvy obyvatelstva hluk

byly hodnoceny odpovédi na tyto otazky:

» Povazujete svoje nynéjsi bydlisté za hlucné?

* Zmeénila se hlu¢nost Vaseho bydlisté¢ v poslednich
5 letech?

+ Citite se doma obtézovani hlukem b&hem dne?

Za obtezovani je povazovana odpoveéd 4—6 z Sestibo-

dové skaly. Otazka je srovnatelnd s predchozimi koly

dotaznikového Settent.

* Kdyz vezmete v tivahu ptiblizné poslednich 12 mésict,
které cislo od 0 do 10 nejlépe vyjadiuje, jak moc Vas
doma obtézuje celkovy hluk (hluk ze vSech zdroji)?

Jde o nové zarazenou standardni doporuc¢ovanou otaz-

ku na obtézovani hlukem podle mezinarodni technické

normy z roku 2021 (ISO norma 15666 Hodnoceni ob-
tézovani hlukem pomoci socialnich a socidlné-akustic-
kych prizkumi).

Obdobnym zpisobem byla formulovana otazka na
ruseni spanku hlukem. Otazky umozni srovnani na-
Sich vysledkl s vysledky mezinarodnich studii. Tyto
podrobnéjsi analyzy budou piedmétem dal$iho hodno-
ceni v nasledujicim obdobi.

V ¢asti vénované zivotnimu prostiedi v okoli bydliste
bylo zjistovano obtézovani jednotlivymi faktory pro-
stiedi — znecisténi vefejnych prostranstvi, znecisténi
ovzdusi, hlu¢nost ve dne a v noci, prasnost, zapach
a automobilova doprava. Mira obtéZovani byla vyjad-
fena jako primérnd hodnota z odpovedi na Sestibodové
Skale (1 = vlibec neobtézovan, 6 = silné obtézovan).

V ¢asti vénované strategiim zvladani hluku jsme se za-
byvali opatfenimi proti hluku. Byly zjistovany vSechny
opatfeni, bez ohledu na to zda je provedl respondent
sam, majitel bytu nebo stat. U kazdého opatieni bylo
zjistovano, zda bylo subjektivné vnimano jako u¢inné.

4.2 Vysledky

Vék respondentti v naSem souboru se pohyboval mezi
18-97 lety, prumérny vék byl 60 let. Osoby starsi
65 let predstavovali 46 % souboru, zatimco v populaci
CR tvoii tyto osoby cca 20 %. Vyssi vék responden-
th studie mohl ovlivnit zjisténé vysledky odezvy na
hluk. Muzi tvorili 41 % souboru a Zeny 58 %. Ekono-
micky aktivni byly 54 % respondentti. 55,5 % respon-
dentli povazuje svij zdravotni stav za velmi dobry
nebo dobry, 35,5 % za primérny a 9 % za Spatny nebo
velmi Spatny.

reduction. The answers to the following questions were

evaluated as indicators of the population s response to

noise:

* Do you find your current residence noisy? Has the
noise level of your residence changed in the last
5 years?

* Do you feel annoyed by noise during the day at
home?

An answer 4—6 from a six-point scale was considered

annoyance.

* When you consider the last 12 months or so, which
number from 0 to 10 best expresses how much you
are bothered by the total noise at home (noise from
all sources)?

This is a newly included standard recommended

question on noise nuisance according to the

International Technical Standard 2021 (ISO/TS

15666/2021 Assessment of noise annoyance by means

of social and socio-acoustic surveys).

Following  potentially  annoying  environmental

factors in the residence surroundings were included

into the questionnaire: pollution of public spaces, air
pollution, dust, odour and traffic. The level of overall
annoyance was expressed as an average of particular
responses on a six-point scale (1 = not annoyed at all,
6 = severely annoyed).

As regards noise abatement strategies, the measures
were ascertained regardless of whether they were
taken by the respondent himself, the apartment owner,
or the state. For each measure the effectiveness was
enquired.

4.2 Survey results

The age of the respondents ranged between 18-97 years,
the average age was 60 years. Persons older than
65 years represented 46% of the sample, while in the
Czech population these persons make up about 20%.
The older age of the study respondents may have
influenced the results of the noise response. Males
made up 41% of the sample and females 58%. A total
of 54% of respondents were economically active. As
regards health status, a total of 55.5% of respondents
consider their health to be very good or good, 35.5%
to be average and 9% to be bad or very bad.

A total of 60% of all respondents consider their
residence to be noisy. An increase in the resident
noise level in the last 5 years was observed by 60%
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60 % vSech respondentli povazuje svoje bydlisté za
hluéné. Zvyseni hlu¢nosti bydlisté v poslednich péti le-
tech pozorovalo 60 % respondenttl, 32 % respondent(
nezaznamenalo zmény hlucnosti a 8 % pozorovalo sni-
zeni hluénosti. Otazka byla hodnocena u 235 respon-
dentti (80 % celého souboru), ktefi bydleli v lokalité
5 a vice let. Témét polovina respondenti (49 %) poci-
t'uje obtézovani hlukem béhem dne (stupné 46 z Sesti-
bodové skaly). Hluk nejcasteji zpsobuje ruseni odpo-
¢inku a relaxace béhem dne (50 % respondenttt), nasle-
duji neptijemné pocity obtézovani nebo ruseni (42 %)
a ruSeni poslechu radia, televize nebo hudby (42 %).

Obtézovani jednotlivymi faktory Zzivotniho prostiedi
v okoli bydlist€¢ znazoriiuje obr. 4.1. Nejvice obtézu-
jicim faktorem byla automobilova doprava (pramérné
obtéZzovani 4,5), ndsleduje hlu¢nost ve dne a praSnost
(pramérné obtézovani 4,1 resp. 3,7). Nejméné naopak
respondenty obtéZoval zapach (primémé obtéZovani
2,6).

N¢gjaké opatfeni proti hluku bylo provedeno u 79 %
vsech respondentd. NejcCastéjsi byla vyména oken
(68 % respondentt), nasleduje omezeni vétrani (41 %).
Tato opatfeni byla Casto pouZita spolecné, témét polo-
vina respondentti s vyménénymi okny omezovala vét-
rani. Ostatni opatfeni byla podstatné méné casta. Frek-
venci opatfeni proti hluku a jejich respondenty hodno-
cenou ucinnost znazornuje obr. 4.2.

Samostatné byly hodnoceny lokality Havlickiv Brod —
Prazské a Praha 3 — Konévova. Jsou to hluéné loka-
lity se znacnou dopravni zatézi. V lokalit¢ Havlickiv
Brod — Prazska je zdrojem hluku automobilova dopra-
va z ulice Masarykova, ktera je soucasti tranzitni komu-
nikace I tfidy s vysokym podilem nakladni dopravy. Na
zakladé méfeni hluku v rdmci monitoringu byl v loka-
lit¢ zjistén dlouhodoby riist hlucnosti. V roce 2019 zde
celodenni hluk dosahoval L, (hlukovy ukazatel pro
den-vecer-noc [2]) 71 dB. Zastavba v této lokalité je
tvofend samostatné stojicimi bloky panelovych domu.
Svoje bydliste¢ povazuje za hlucné 92 % respondentii
v této lokalité¢ a 87 % respondentli se domniva, Ze se
hlucnost jejich bydlisté v poslednich péti letech zvysi-
la. Obtézovano hlukem b&hem dne je 76 % responden-
ti. Provedeni n&jakého protihlukového opatfeni udava
92 % respondentl v této lokalité. U 83,5 % respondenttl
doslo k vyméné oken, 53 % omezuje vétrani, 11% po-
uziva ochranu sluchu (sluchétka, Spunty do usi) a 9 %
omezuje délku svého pobytu v byte.

of respondents, 32% of respondents did not notice
any changes and 8% observed a decrease in noise.
The trend in noisiness perception was evaluated for
together 235 respondents (80% of the whole sample)
who lived in the locality for 5 years or more. Altogether
49% of all respondents experience noise annoyance in
the daytime (grades 4—6 from a six-point scale). Noise
most often causes disturbance of rest and relaxation
during the day (50% of all respondents), followed
by sense of discomfort by annoyance or disturbance
(42%) and disturbance at listening to radio, television
or music (42%).

The annoyance from individual environmental factors
in the neighbourhood is shown in Fig 4.1. The most
annoying factor was car traffic (average annoyance
4.5 points from a six-point scale), followed by daytime
noise and dust pollution (average annoyance 4.1
and 3.7, respectively). On the other hand, least of all
the respondents were annoyed by the smell (average
annoyance 2.6).

Some measures against excessive noise were taken
by 79% of all respondents. Most common was
replacement of windows (68% of all respondents),
followed by reduced natural ventilation (41%). These
measures were often used together. Other measures
were significantly less frequent. Noise reduction
measures and their perceived effectiveness are shown
in Fig. 4.2.

The localities Havlickitv Brod — Prazska and Prague
3 — Konévova were evaluated separately. These are
noisy locations with a significant traffic load. In the
locality of Havli¢kiv Brod — Praiskd, the source of
noise is car traffic from Masarykova Street, which is
part of the I-class transit road with a high share of
freight traffic. Based on noise measurements within the
monitoring, a long-term increase in noise was found in
this locality. In 2019, the all-day noise reached 71 dB
L, [2]. The housing development in this locality is
mainly of detached blocks of prefabricated houses.
In this locality 92% of respondents consider their
residence to be noisy and 87% of respondents believe
that the noise level has increased in the last 5 years. In
the daytime 76% of respondents are annoyed by noise.
The implementation of any anti-noise measure is
reported by 92% of respondents in this locality, 83.5%
replaced the windows, 53% reduced ventilation, 11%
have been using hearing protection (headphones,

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

45



Souhrnna zprava za rok 2020
Summary Report, 2020

Lokalita Praha 3 — Konévova je rusnd méstska
ulice zatizend automobilovou a dopravou a tram-
vajemi. Hlucnost v této lokalit¢ dlouhodobé klesa
zL, =74dBvroce1994nal, =69 dBvroce2019.
Zastavba v této lokalité je tvorena ulicnimi domy, kte-
ré maji vZdy jednu stranu obracenou do ulice a druhou
do vnitrobloku. V této lokalité povazuje svoje bydlis-
té za hlucné 56 % respondentil. 49 % respondentli se
domniva, Ze se hlucnost jejich bydlist¢ v poslednich
péti letech nezménila, 39 % respondentd uvadi zvyseni
a 12 % snizeni hluénosti. Obtézovano hlukem béhem
dne je 47 % respondentil. N&jaké protihlukové opatfeni
bylo provedeno u 66 % respondentd. U 49 % byla vy-
meénéna okna, 41 % omezuje vétrani a 8 % fesilo pro-
blémy jednénim se sousedy nebo ufady.

Provedené dotaznikové Setfeni ukazalo, ze protihluko-
va opatieni jsou zna¢né rozsifena. Vymeéna oken je vSak
Casto doprovazena také omezenim vétrani. Podrobng&jsi
analyzy vysledkl dotaznikového Setfeni véetné srovna-
ni s predchozim Setienim budou provedeny v nasledu-
jicim obdobi.

Citace:

[1] Statni zdravotni tstav. 2017. Systém monitoro-
vani zdravotniho stavu obyvatelstva ve vztahu
k zivotnimu prostfedi, subsystém 3 ,,Zdravot-
ni dasledky a rusivé Ucinky hluku“ — odbor-
na zprava za rok 2016. SZU Praha. Dostupné
na:  http://www.szu.cz/tema/zivotni-prostredi/
odborne-zpravy

[2] Vyhlaska ze dne 17. prosince 2018 o strategickém
hlukovém mapovani. Sbirka zakont 315 / 2018.
Dostupné na: https://eur-lex.europa.eu/legal-con-
tent/CS/TXT/PDF/?uri=CELEX:72002L0049C
ZE 267169 & rid=6

earplugs) and 9% of residents have reduced the length
of their stay in the apartment.

Location Prague 3 — Konévova is a busy urban street
loaded with car traffic and public transport (trams).
Noise has been declining from L, = 74 dB in 1994
toL, = 69dBin 2019 in this locality. The housing
development consists of buildings one side facing the
street and the other in the courtyard. A total of 56% of
respondents consider their residence to be noisy, 49%
believe that the noise level of their residence has not
changed in the last five years, 39% report an increase
and 12% a decrease in noise. Annoyed by daytime
noise are 47% of respondents. Some anti-noise
measures were taken in 66% of respondents (49%
replaced windows, 41% restricted ventilation and 8%
solved problems by negotiating with neighbours or
the local authorities).

The questionnaire survey showed that anti-noise
measures are widespread used. However, window
replacement is often accompanied by ventilation
restrictions. More detailed analyse of the survey
results, including comparison with the previous
survey, is intended.

References:

[1] National Institute of Public Health. 2017. En-
vironmental Health Monitoring System in the
Czech Republic — Summary report 2016. NIPH
Prague. ISBN 978-80-7071-365-5. Available at:
http://'www.szu.cz/topics/environmental-health/
environmental-health-monitoring

[2] Decree of 17 December 2018 on strategic noise
mapping. Collection of Laws 315 / 2018. Avai-
lable at: https://eur-lex.europa.eu/legal-con-
tent/CS/TXT/PDF/?uri=CELEX:72002L0049C
ZE 267169 & rid=6
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Obr. 4.1 Obtézovani faktory Zivotniho prostiedi (primérné obtéZovani, Skala 1 = viibec neobtéZo-
van az 6 = siln€ obtéZovan)

Fig. 4.1 Annoyance from various environmental factors (average annoyance, scale 1 = not annoyed
at all to 6 = severely annoyed)
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Obr. 4.2 Frekvence opatieni ke sniZeni hluku v byté
Fig. 4.2 Frequency of noise abatement measures at home
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5. ZDRAVOTNI DUSLEDKY
ZATEZE LIDSKEHO
ORGANISMU CIZORODYMI
LATKAMI Z POTRAVINOVYCH
RETEzcU, DIETARNI
EXPOZICE

V monitorovacim obdobi roku 2020 probihalo pét
dil¢ich projektt. Zakladem je systém vzorkovani po-
travin v celé CR. Probihd v souladu s metodickymi
pozadavky na hodnoceni dietarni expozice zalozené
na principech tzv. Total Diet Study (TDS). Repre-
zentuje ,,obvyklou ¢eskou dietu. Je pribézné modi-
fikovan tak, aby bylo dosazeno pomérného pokryti
regionti CR pii odbéru vzorki potravin. Dalsi ¢ast
projektu je vénovana monitoringu vyskytu potravin
na bazi geneticky modifikovanych organisma (GM).
Pravidelné se opakuje i monitoring vybranych toxi-
nogennich plisni v potravinach na trhu v CR. V pii-
padé GMO se jedna o naplnovani principt piedbézné
opatrnosti ve vztahu k mozné pfitomnosti neschva-
lenych zdravotné netestovanych GM produktii na
trhu. Souvisi to s kontrolou kvality ve smyslu kla-
mani spotiebitele. Pritomnost GMO musi byt po-
vinné¢ znacena. V piipad€ toxinogennich plisni se
jedna o specializované mykologické vySetteni, kte-
ré je zaméfeno na popis a charakterizaci nebezpeci
vyskytu toxinogennich plisni v potravinach. V CR
nejsou prakticky zadna aktualni data o mife kvalita-
tivni a kvantitativni kontaminace potravin plisnémi
ani data o vyskytu toxinogennich plisni — producent
vyznamnych mykotoxinl v potravinach. Souvislosti
jsou predevsim ve zménach klimatu a dovozu potra-
vin z riznych ¢asti svéta.

VSechny projekty reaguji na pozadavky narodni le-
gislativy, legislativy Evropské unie, zajmt nevladnich
organizaci, ale samoziejme i Siroké spotiebitelské ve-
fejnosti. Neustale roste zajem populace o vztah mezi
potravinami, vyZzivou a zdravim. Aktivity jsou cha-
pany jako management zdravotné-hygienickych ne-
jistot, jinymi slovy jde o primarni prevenci v oblasti
vetejného zdravi. Vysledky monitoringu vybranych
toxinogennich plisni v potravinach probihal v prvnim
roce dvouleté periody (2020-2021), Kompletni vy-
sledek bude k dispozici v roce 2022. Rozsahla ¢ast
projektu je dlouhodoby monitoring dietdrni expozice
populace vybranym Skodlivym chemickym latkam.
Je legislativné pevné zakotveny v fadé predpisi CR

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

In the monitoring year 2020, five sub-projects took
place. The basis is a nationwide food sampling system.
1tis carried out in accordance with the methodological
requirements for the assessment of dietary exposure
based on the principles of the so-called Total Diet
Study (TDS). It represents the ,,usual Czech diet*. It
is continuously modified to achieve relative coverage
of the Czech regions in food sampling. Another part
of the project is devoted to monitoring the occurrence
of food based on genetically modified organisms
(GMO). Monitoring of selected toxinogenic fungi in
food on the Czech market is also repeated regularly.
In the case of GMOs, it is a matter of fulfilling the
precautionary principles in relation to the possible
presence of unapproved untested GM products on the
market. It is related to quality control in the sense of
misleading the consumer. The presence of GMOs must
be compulsorily labeled. In the case of toxinogenic
fungi, it is a specialized mycological examination
focused on description and characterization of
the health risks of toxinogenic fungi in food. In the
Czech Republic, there are practically no current data
on the degree of qualitative and quantitative food
contamination with fungi or data on the occurrence
of toxinogenic fungi — producers of important
mycotoxins in food. The context is mainly in climate
change and food import from different parts of the
world.

All projects respond to the requirements of national
legislation, European Union legislation, the interests
of non-governmental organizations, but of course also
the general consumer public. The population s interest
in the relationship between food, nutrition and health
is constantly growing. The activities are understood
as the management of health and hygiene insecurities,
in other words it is a primary prevention in the field
of public health. The results of monitoring of selected
toxinogenic fungi in food took place in the first year
of the two-year period (2020-2021). The complete
output will be available in 2022. An extensive part of
the project is long-term monitoring of dietary exposure
of the population to selected harmful chemicals.
It is legally firmly embodied in a number of Czech
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(napf. soucast nového vladniho usneseni ¢. 323/2021)
a samoziejmé 1 v predpisech EU. Vyuziva metodic-
kého designu znamého jako TDS. Je metodicky har-
monizovany v EU (EFSA), vhodny pro surveillance
chronické dietarni expozice. Od bézné kontroly potra-
vin se lisi pfedevsim tim, ze zahrnuje cely model cho-
vani spotfebitele (vEetné kulinarni upravy potravin).
Pracuje s celou paletou nejcastéji konzumovanych po-
travin (nikoli pouze rizikovych skupin). Je to ekono-
micky zplisob, jak provadét presnéjsi charakterizaci
zdravotnich rizik pro populaci. V roce 2020 probihal
prvni rok z dvouleté periody vzorkovani (2020-2021).
Vysledky budou kompletovany a publikovany v roce
2022. Specificka ¢ast projektu byla zaméfena na hod-
noceni pfivodu zivin (nutrienti). Tato ¢ast pfinasi in-
formace z hlediska vyzivy populace. Zamétuje se na
charakterizaci zdravotnich rizik spojenych s nedosta-
teCnym pfivodem vybranych nutrienti.

5.1 Systém vzorkovani potravin
reprezentujicich obvyklou dietu
populace v CR

Odbéry vzorkil potravin byly realizovany ve 24 kvot-
né¢ vybranych sidlech republiky (tab. 5.1.1), s ohle-
dem na pocet obyvatel (tab. 5.1.2), rozdélenych do 4
uzemnich regiont (kvadranttl). V kazdém vybraném
sidle je odbér vzorkl provadén, podle velikosti sidla,
ve tiech nebo jedné prodejné s cilem dodrzet pomérné
zastoupeni velikosti prodejen podle skute¢nych pre-
ferenci spotiebitel. Pocet vzorkovacich mist vychéazi
z kapacitnich/finan¢nich moZznosti tak, aby navazoval
na predchozi systém vzorkovani a byl reprezentativni
z hlediska uizemi republiky. B€hem dvouletého moni-
torovaciho cyklu (2020/2021) jsou vzorky odebirany
v 96 ruznych potravinafskych prodejnach, na 48 riiz-
nych mistech republiky a v 8 riznych ¢asovych obdo-
bich, aby byl zahrnut ocekavany vliv velikosti sidel-
nich mist, typu prodejen i moznych sezénnich zmén

regulations (eg part of the new Government Resolution
No. 323/2021) and, of course, in EU regulations. It
uses a methodological design known as TDS. It is
methodically harmonized in the EU (EFSA), suitable
for surveillance of chronic dietary exposure. It differs
from normal food control mainly in that it includes
the whole model of consumer behaviour (including
culinary food preparation). It works with the whole
range of the most frequently consumed foods (not
only risk groups). It is an economical way to perform
a more accurate characterization of health risks for
the population. In 2020, the first year of the two-year
sampling period (2020-2021) took place. The results
will be compiled and published in 2022. A specific
part of the project was focused on the evaluation of the
supply of nutrients. It focuses on the characterization
of health risks associated with insufficient supply of
selected nutrients in Czech population.

5.1 Food sampling system representing
usual diet of the Czech population

Food sampling was carried out in 24 quota-selected
settlements of the Republic (Tab. 5.1.1), with
regard to the number of inhabitants (Tab. 5.1.2),
divided into 4 territorial regions (quadrants). At
each selected location, sampling is carried out in
three or one store depending on size of the location
to maintain a proportional representation of the
store size according to the actual preferences of
consumers. The number of sampling points is based
on capacity/financial possibilities so that it follows
the previous sampling system and is representative
on the national level. During the two-year monitoring
cycle (2020/2021), samples were taken at 96 different
grocery stores, at 48 locations and at 8 different time
periods to include the expected impact of settlement
size, type of outlets and possible seasonal changes in

Tab. 5.1.1: Mista odbéru vzorki potravin v trZzni siti 2020
Tab. 5.1.1: Sampling localities in the market network 2020

Termin | Termin i Termin lll Termin IV

Term | Term Il Term Il Term IV

7.1.-3. 3. 2020 31.3.-18. 5. 2020 1. 6.-4. 8. 2020 6.10.-18. 11. 2020
Dob¥ig (1x) Ptibram (3x) Cesky Krumlov (3x) Ceské Budgjovice (3x)
Sedl¢any (1x) Mnichovo Hradisté (1x) Rakovnik (3x) Jablonec n. Nisou (3x%)
Sedlec — Préice (1x) Mimori (1x) Kopfivnice (3%) Lanskroun (1x)

Praha (3x%) Doksy (1x) Hulin (1x) Letohrad (1x)

Usti nad Orlici (3%) Ostrava (3%) Chropyné (1x) Zamberk (1x)

Znojmo (3x%) Zdar nad Sazavou (3x) Napajedla (1x) Brno (3x)
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Tab. 5.1.2: Vybér nakupnich mist a pocet nakupii potravin dle velikosti obce (EHIS CR, 2009) [1]
Tab. 5.1.2: Selection of shopping localities and no. of purchases according to size of municipality (EHIS CR,

2009) [1]

Obec % obyvatelstva Pocet nakupnich mist Pocet nakupt
Municipality % population No. of localities No. of purchases
Nad / Over 100000 obyv. / pop. 22 6 18
50000-99999 obyv. / pop. 1 4 12
2000049999 obyv. / pop. 12 4 12
10000-19999 obyv. / pop. 9 2 6
5000-9999 obyv. / pop. 10 4 12
2000-4999 obyv. / pop. 11 4 12

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

* Téchto 8 nakupnich mist podle poétu obyvatel je ve skuteénosti reprezentovano 24 obcemi, protoze v kazdé z nich se pfedpoklada
pouze 1 dostupna prodejna potravin (u vétSich sidel se predpokladaji 3 prodejny) pro potizeni vzorkl. / These 8 shopping places are
in fact represented by 24 municipalities, because in each of them only 1 available grocery store is assumed for sampling (for larger

settlements 3 stores are assumed).

v zasobovani potravinami (ndkupy vétSinou probihaji
v hlavni sezdn€ spotieby dané potraviny).

5.2 Cileny monitoring hygienické
a zdravotni nezavadnosti potravin
v CR

5.2.1 Detekce a identifikace geneticky
modifikovanych organismu

Monitoring hygienické a zdravotni nezdvadnosti po-
travin se zaméfenim na detekci nepovolenych gene-
ticky modifikovanych organismti (GMO) v potravi-
nach a pokrmech ze stravovacich zatizeni asijského
typu pokracoval i v roce 2020.

Vzhledem k tomu, Ze geneticky modifikovana (GM)
ryze neni dosud v EU povolena k uvadéni na trh, byla
opét detekce a identifikace GMO cilené zamétena na
ryzi. Neustale dochazi k pravidelnym zachytim GM
ryze pii hrani¢nich kontrolach, zejména v potravi-
novych vyrobcich obsahujicich ryzi importovanych
z tietich zemi mimo EU, jak je uvedeno v systému
Rychlého varovani pro potraviny a krmiva (RASFF).
V roce 2020 bylo v ramci systému RASFF hlaseno
20 ptipadu vyskytu GMO, z toho 10 pfipadi nepovo-
lené GM ryze, u kterych byly prokazany screeningové
elementy 35S promotor, piip. NOS terminator a Cry-
1Ab/Ac [2].

Celkem bylo v roce 2020 analyzovéano 48 vzorki
ryze (napf. ryze Basmati, Arborio, jasminova ryze)
a 48 vzorkl pokrmil obsahujicich ryzi ze stravovacich
zafizeni asijského typu (napf. ryze vafend, ryzové

food supply (purchases usually take place in the main
season of consumption of the particular food).

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

5.2.1 Detection and identification
of GMO

Monitoring of hygienic and health safety of food with
a focus on the detection of unauthorized genetically
modified organisms (GMOs) in food and meals from
Asian-type catering facilities continued in 2020.

As genetically modified (GM) rice is not yet authorized
formarketinginthe EU, the detection and identification
of GMOs has again been targeted at rice. GM rice is
regularly detected during border checks, especially
in food products containing rice imported from third
countries outside the EU, as stated in the Rapid
Alert System for Food and Feed (RASFF). In 2020,
20 cases of GMOs were reported within the RASFF
system, of which 10 cases of unauthorized GM rice, in
which screening elements of 35S promoter, resp. NOS
terminator and CrylAb/Ac were found [2].

In 2020, a total of 48 rice samples (eg Basmati
rice, Arborio, jasmine rice) and 48 samples of
dishes containing rvice from Asian-type catering
establishments (eg cooked rice, rice rolls, rice
noodles) were analyzed. Samples were examined by
polymerase chain reaction (PCR) screening for the
detection of 35S promoter, NOS terminator and bar
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zavitky, ryZzové nudle). Vzorky byly vySetieny scree-
ningovou metodou polymerazové fetézové reakce
(PCR) se zaméfenim na detekci 35S promotoru, NOS
terminatoru a bar genu. V analyzovanych vzorcich
pokrmu (ryzové nudle, ryzovy zavitek) byla ve tfech
(6,25 %) ptipadech potvrzena pritomnost 35S promo-
toru s vysledkem podezieni na pouziti GM ryze. Ve
dvou piipadech (ryzové nudle, vafena ryze) nebyla
prokazéna ptitomnost PLD genu. To miize byt pfici-
nou nepiitomnosti ryze ve vzorku nebo nedostate¢né-
ho mnozstvi DNA. Vzhledem k tomu, Ze se jednalo
o viceslozkové pokrmy, byla u téchto dvou vzorki
provedena analyza i na ptritomnost s6ji (lektin) a ku-
kufice (invertaza). Zadny z téchto gend nebyl deteko-
van. Tim tedy nebyla prokazana ptitomnost soji nebo
kukuftice ve vzorcich.

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

Pocet zjisténych GMO pozitivnich vzorkt v ryzi
a produktech z ryze v prubehu let 2007 az 2020 je
uveden na obr. 5.1

Pii konzumaci potravin na bazi sledovanych GMO
nebyl dosud pozorovan zadny $kodlivy vliv na zdravi
lidi ¢i zvirat. V roce 2021 bude studie se zaméfenim
na pfitomnost nepovolené transgenni ryze ve vyrob-
cich a pokrmech pokracovat, v souladu s legislativou
CR/EU.

5.3 Hodnoceni pfivodu nutrientt

5.3.1 Hodnoceni privodu mineralnich
latek

V roce 2020 jsme se vratili k udajim ziskanym v ob-
dobi 2018/2019 a provedli jsme hodnoceni piivodu
u vybranych mineralnich latek (vapnik, hoicik, fos-
for, zelezo, zinek, sodik, draslik, selen, jod, méd,
chrém, mangan a molybden). Cilem bylo posoudit
adekvatnost ptivodu pro rizné skupiny populace
CR. K hodnoceni byla vyuzita data o spotfebé potra-
vin z narodni Studie individualni spotfeby potravin

gene. In the analyzed food samples (rice noodles, rice
roll), the presence of the 35S promoter was confirmed
in three (6.25%) cases, with the result of suspicion of
the use of GM rice. In two cases (rice noodles, boiled
rice) the presence of the PLD gene was not detected.
This may be due to the absence of rice in the sample
or insufficient DNA amount. Due to the fact that they
were multi-component meals, these two samples were
also analyzed for the presence of soy (lectin) and
maize (invertase). None of these genes were detected.
Thus, the presence of soy or maize in the samples was
not demonstrated.

The results of the rice dishes analysis showed
that technically it is very difficult to identify the
relevant genetic modification detected by the PCR
screening method. Similar results of the presence of
only screening elements 35S promoter, resp. NOS
terminators have also been reported in the RASFF
system. Even in these cases the modification of GM
rice was not specified.

The number of GMO positive samples in rice and rice
products detected during the years 2007 to 2020 is
shown in Fig. 5.1

No harmful effect on human or animal health has yet
been observed at the consumption of foods based on
monitored GMOs. In 2021, the study focusing on the
presence of unauthorized transgenic rice in products
and meals will continue, in accordance with Czech/
EU legislation.

5.3 Assessment of nutrient intake

5.3.1 Dietary mineral supply

In 2020, we returned to the data obtained in the
period 2018/2019 and performed an evaluation of
the supply of selected minerals (calcium, magnesium,
phosphorus,  iron, zinc, sodium,  potassium,
selenium, iodine, copper, chromium, manganese and
molybdenum). The aim was to assess the adequacy of
the supply for various groups of the Czech population.
Data on food consumption from the National Study
of Individual Food Consumption (SISP04) [3] and
current values of mineral content in food determined
within the IV monitoring project were used for the
evaluation. Based on the determined individual daily
intake for all persons in the sample, the distribution
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(SISP04) [3] a aktualni hodnoty obsahu mineralnich
latek v potravinach stanovenych v ramci projektu IV
Monitoringu. Na zéaklad¢ zjisténého individudlniho
denniho pfivodu pro vSechny osoby ve vybérovém
souboru byla stanovena distribuce obvyklého pfi-
vodu (,,usual intake®) v jednotlivych populaénich
skupindch. Vysledné hodnoty pak byly porovnany
s dostupnymi dennimi vyzivovymi davkami. VyuZi-
ta byla zejména evropskd doporuceni AR, Al, Safe
and Al, UL (Average Requirement, Adequate Intake,
Safe and Adequate Intake, Tolerable Upper Intake
Level; EFSA, 2006-2019) [4], i doporuceni pou-
zivana v USA, tj. EAR, Al, UL, CDRR (Estimated
Average Requirement, Adequate Intake, Tolerable
Upper Intake Level, Chronic Disease Risk Reducti-
on Intake; IOM, NASEM, 1997-2019) [5]. Ve dvou
pripadech také vyuzivame doporuceni WHO (Re-
commendation; WHO, 2012) [6, 7]. VSechna uvede-
na doporuceni svym formatem vyhovuji hodnoceni
adekvatnosti vyzivy u populaénich skupin.

V ptipadé¢ vapniku byl nizky ptfivod ve srovnani
s vyzivovymi dadvkami zaznamenan ve vSech hod-
nocenych populacnich skupinach, nejnizsi hodnoty
byly u starSich osob ve véku od 60 let (obr. 5.2). Pti
srovnani s evropskym doporucenim AR [4] byl pii-
vod vapniku nizky u 91 % zen a 82 % muzi star-
Sich 60 let. Pfi porovnani s doporuc¢enim EAR [5]
se privod u starSich osob jevil jako nedostate¢ny
u 87-97 % muzi a 98 % zZen. U hor¢iku byl nedosta-
te¢ny piivod zjistén napfic¢ celou populaci, s vyjim-
byly zaznamenéany ve skupin€ dospivajicich divek
ve véku 15-17 let a starSich Zen, kde vétSina osob
(95 % respektive 92 %) nedosahla doporuceného pti-
vodu hotéiku podle EAR [5]. Naopak, v ptipadé fos-
foru bylo, pti srovnani s evropskym doporuc¢enim Al
[4], riziko nedostateéného piivodu nizké, ve vSech
sledovanych populacnich skupinach. U zeleza byl
nizsi ptivod zjistén zejména u Zen ve fertilnim véku.
V populacéni skupiné divek od 15 do 17 let byl podil
osob s pfivodem pod doporuc¢enim AR [4] na Grovni
59 % a ve skupin¢ dospélych zen ve véku 18-59 se
tento podil pohyboval v intervalu 45-68 %. Také ve
skupiné déti ve véku 7-10 let byl zjistén nedosta-
teCny ptivod u 57 % osob. Piivod zinku byl nizsi
nez by odpovidalo doporu¢enim opét u Zen (od 15 let
véku) a také starSich muzi (60+), kde byl nedosta-
tek zaznamenan ptiblizné€ u 55 % osob pii hodnoceni
podle doporuceni EAR [5]. Pfi pouziti evropského

of the usual intake in individual population groups
was determined. The resulting values were then
compared with the available daily nutritional doses.
In particular, the European recommendations AR,
Al Safe and Al, UL (Average Requirement, Adequate
Intake, Safe and Adequate Intake, Tolerable Upper
Intake Level; EFSA, 2006-2019) [4] were used, as
well as the recommendations used in the USA, ie EAR,
Al, UL, CDRR (Estimated Average Requirement,
Adequate Intake, Tolerable Upper Intake Level,
Chronic Disease Risk Reduction Intake; 10M,
NASEM, 1997-2019) [5]. In two cases, we also used
the WHO Recommendation (Recommendation; WHO,
2012) [6, 7]. All of the above recommendations in
their format satisfy the assessment of nutritional
adequacy in population groups.

In case of calcium, low intake in comparison
with nutritional doses was found in all evaluated
population groups. The lowest values were found
in the elderly over 60 years of age (Fig. 5.2).
Compared to the European AR recommendation
[4], calcium intake was low in 91% of women and
82% of men in this age group. Compared to the
EAR recommendation [5], the supply in the elderly
appeared to be insufficient in 87-97% of men and
98% of women. Insufficient intake of magnesium
was found across the entire population, except for the
age group of children 4—6 years. The lowest values
were recorded in the group of adolescent girls aged
15—-17 years and older women, where the majority of
persons (95% and 92%, respectively) did not achieve
the recommended magnesium intake according to the
EAR [5]. On the contrary, in the case of phosphorus,
compared to the European recommendation Al
[4], the risk of insufficient supply was low in all
monitored population groups. A lower intake of iron
was found especially in women of childbearing age.
In the population group of girls aged 15 to 17, the
proportion of people with a supply under the AR
recommendation [4] was 59%, and in the group of
adult women aged 18-59, this proportion ranged
from 45 to 68%. Also in the group of children aged
7—10 years, insufficient supply was found in 57% of
persons. Zinc intake was lower than recommended
again in women (from 15 years of age) as well as
in older men (60+), where deficiency was found in
approximately 55% of subjects as assessed by the
EAR [5]. Using the European Recommendation AR
[4], the situation was least favourable for women
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doporuceni AR [4] byla situace nejméné piizniva
u zen ve véku 15-17 let, kde byl ptivod nedostateény
dokonce u 94 % osob.

U sodiku byl zjistény ptivod srovnan s hodnotou pro
snizeni rizika chronického onemocnéni (CDRR -
Chronic Disease Risk Reduction Intake) [5], vzhle-
dem ke zdravotnim rizikim, kterd z nadmérného pfi-
vodu plynou. Zvlasté vysoky ptivod sodiku vykazo-
vala muzska ¢ast populace, kde vice nez 80 % osob
ve véku 11-59 let piekracovalo stanovené CDRR.
Pti srovnani s evropskymi hodnotami [4] a podle do-
poruc¢eni WHO [6] by to bylo dokonce 90 % muzt
ve véku 15-59 let (obr. 5.3). U starSich muzii byl po-
dil osob s nadmérnym piivodem o néco nizsi — 62 %
podle CDRR nebo 80 % podle EFSA a WHO. V této
souvislosti je tfeba zdlraznit, Zze do vysledné hod-
noty neni zahrnuta sil pouzita pro pfipravu pokrmi
a dosolovani. Celkovy ptfivod tak bude nesporné jes-
té vyssi, nez ukazalo naSe Setfeni. V piipad¢ drasli-
ku byl naopak zaznamenan niz§i piivod ve srovnani
s doporucenim, a to ve vSech populacnich skupinach
s vyjimkou déti (4-10 let). V ptipadé Zen ve véku od
15 let nebylo doporu¢eni WHO [7] ve vysi 3510 mg/
osobu/den pokryto Zadnou osobou ve vzorku.

Ptivod selenu v populaci lze hodnotit jako nizky
opét predevsim u Zen, kde ptiblizn€ 60 % dospivaji-
cich, 65 % dospélych a 69 % starSich Zen podle do-
poruceni EAR [5] nemd dostatecny privod. Pi hod-
noceni pfivodu jodu byl potvrzen mozny nedostatek
u dospélych Zen, a to u 20-29 % osob [5]. Jedna se
vSak o hodnoceni, které nebere v tvahu pouziti jo-
dované soli pro pfipravu pokrmu a dosolovani. Da
se tedy predpokladat, Ze celkovy pfivod jodu je vys-
$i nez nami uvadéné hodnoty. Podle jiné dopliikové
studie, s vyuzitim stanoveni sodiku ve 24-hod. moci
byl podil Zen s nizkym piivodem jodu odhadovéan na
7-10 %.

V pripadé¢ médi byl dostate¢ny pfivod zaznamenan
u déti a muzi, naopak u Zen star$ich 15 let byl niz-
§iu 29-42 % osob. Hodnoceni bylo provedeno po-
moci amerického doporuc¢eni EAR [5]. U chromu
je mozné porovnat zjisténé hodnoty s doporuc¢enim
ve formatu adekvatniho pfivodu Al [5]. Na zakladé
tohoto srovnani lze povazovat piivod ve vSech popu-
la¢nich skupinach za dostate¢ny. Pfivod manganu
podle evropského doporuceni Al [4] byl odpovidaji-
ciu muzi. U zen od 15 let véku byly stfedni hodnoty

aged 15—17, where the supply was insufficient even
in 94% of persons.

For sodium, the identified intake was compared to the
Chronic Disease Risk Reduction Intake (CDRR) [5],
due to the health risks of excessive intake. The male
part of the population had a particularly high sodium
intake, more than 80% of people aged 11-59 exceeding
the established CDRR. Compared to European values
[4] and according to WHO recommendations [6],
this would be as much as 90% of men aged 15-59
(Fig. 5.3). In older men, the proportion of people with
excessive intake was slightly lower — 62% according
to the CDRR or 80% according to EFSA and WHO. In
this context, it should be emphasized that the salt used
for food preparation and salting is not included in the
final value. The total supply will undoubtedly be even
higher than our investigation showed. In contrast,
potassium intake was lower than recommended in
all population groups except children (4—10 years).
In the case of women aged 15 and over, the WHO
recommendation [7] of 3,510 mg/person/day was not
covered in any person in the sample.

Selenium intake in the population can be assessed
again as low especially in women, where approximately
60% of adolescents, 65% of adults and 69% of older
women do not have sufficient intake according to
EAR recommendations [5]. The assessment of iodine
intake confirmed a possible deficiency in adult women,
namely in 20-29% of persons [5]. However, this is an
evaluation that does not take into account the use of
iodized salt for food preparation and salting. It can
therefore be assumed that the total iodine input is
higher than the values found. According to another
supplementary study using a 24-hour urine sample,
the proportion of women with low iodine intake was
estimated at 7—10%.

In case of copper, a sufficient supply was recorded in
children and men, while in women older than 15 years
it was lower in 29—42% of persons; the estimation was
performed using the US EAR recommendation [5].
For chromium, it is possible to compare the detected
values with the recommendation in the format of
adequate Al supply [5]. Based on this comparison,
the supply in all population groups can be considered
sufficient. Manganese intake according to European
recommendation Al [4] was adequate in men. For
women aged over 15 years, the mean values of intake
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pfivodu pod urovni Al, kdy vzhledem k formatu
doporuceni, neni mozné specifikovat miru rizika. Pti
hodnoceni podle amerického doporuceni [5] bylo
riziko nedostatecného piivodu nizké ve vSech hod-
nocenych populacnich skupinach. U molybdenu je
k dispozici evropské doporuceni Al [4] a americké
doporuceni EAR [5]. Ve vSech sledovanych skupi-
nach populace CR byl ptivod molybdenu dostateény.
Pti pouziti doporuceni EAR byl podil osob s nizkym
ptivodem jen 0-2 %.

Z vysledki provedeného Setieni vyplyva, Ze obecné je
ptivod fady mineralnich latek nizsi nez by odpovidalo
dostupnym doporucenim, a to zvlasté u Zen ve vSech
veékovych skupinach (15 a vice let) (obr. 5.4) a také
u starSich muzl (60 a vice let). Naopak nadmérny
ptivod byl zaznamendn v piipad€ sodiku u muzi jiz
od 11 let véku. Nedostate¢ny pfivod mlze mit fadu
zdravotnich dusledkt, které jsou vsak obvykle po-
pisovany pro samostatné mikronutrienty, nikoli pro
kombinovanou malnutrici. Pohled na problematiku
nami predikované malnutrice by v nekterych piipa-
dech zptesnily vysledky biologického monitoringu.
Bylo také zjisténo, Ze pokud by spotieba jednotlivych
skupin potravin v populaci odpovidala doporuceni
podle vyzivové pyramidy, doslo by u vétsiny populac-
nich skupin k podstatnému zlepSeni ptivodu.

Citace:

[1] UZIS CR. 2009. Aktualni informace 9: Evropské
vybérové Setieni o zdravotnim stavu v CR - EHIS
CR - tivodni informace. Ustav zdravotnickych in-
formaci a statistiky CR. Dostupné z: https://www.
uzis.cz/sites/default/files/knihovna/09 _09.pdf

[2] European Commission. RASFF Window, Versi-
on 2.0.4 [Internet]. Directorate-General for Heal-
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[3] RUPRICH, J., DOFKOVA, M., REHURKOVA,
I, SLAMENIKOVA, E., RESOVA, D. 2006.
Individuélni spotieba potravin - ndrodni studie
SISP04. CHPR SZU. Dostupné z: http://czvp.
szu.cz/spotrebapotravin.htm
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lues [Internet]. European Food Safety Au-
thority; [citovano 1. 7. 2021]. Dostupné z:
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dietary-reference-values

were below the Al level, when due to the format of
the recommendation, it is not possible to specify the
degree of risk. When evaluated according to the US
recommendation [5], the risk of insufficient supply
was low in all evaluated population groups. For
molybdenum, the European Al recommendation [4]
and the US EAR recommendation [5] are available.
In all monitored groups of the Czech population, the
supply of molybdenum was sufficient. When using the
EAR recommendations, the proportion of people with
a low intake was only 0-2%.

The results of the survey show that, in general, the
intake of a number of minerals is lower than would
correspond to the available recommendations. It
concerns especially women in all age groups (15+)
(Fig. 5.4) and also older men (60+). In contrast,
excessive sodium intake has been reported in men
as young as 11 years of age. Insufficient supply can
have a number of health consequences, but these are
usually described for separate micronutrients and not
for combined malnutrition. A view at the problem of
the predicted malnutrition would refine the results of
biological monitoring in some cases. It was also found
that if the consumption of individual food groups in
the population corresponded to the recommendations
according to the nutritional pyramid, the supply
would be significantly improved in most population

groups.
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Obr. 5.1 Pocet GMO pozitivnich vzorkii ryZe v letech 2007-2020
Fig. 5.1 Number of GMO positive samples of rice in 2007-2020
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Obr. 5.2 Srovnani obvyklého piivodu vapniku s doporucenim pro muZe a Zeny ve véku 60+
Fig. 5.2 Comparison of the usual calcium intake with the recommendation for men and women aged 60+
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Obr. 5.3 Srovnani obvyklého privodu sodiku s doporu¢enimi pro muZe a Zeny ve véku 18-59 let
Fig. 5.3 Comparison of the usual sodium intake with the recommendations for men and women aged
18-59 years
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Obr. 5.4 Podil osob ve véku 1859 let s adekvatnim piivodem mineralnich latek podle vyZivovych
doporucenych davek (%)

Fig. 5.4 Proportion of persons aged 18—59 with adequate supply of minerals according to dietary reference
values [%]
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6. BIOLOGICKY MONITORING
CLOVEKA

V roce 2020 byly analyzovany vzorky krevniho séra
ucastnikl celonarodni zdravotni studie EHES 2019
(viz kap. 7) na obsah perfluorovanych sloucenin
(PFAS). Jednalo se o béznou dospélou populaci, na
rozdil od monitoringem pravidelné sledovanych do-
spélych darct krve na transfuznich stanicich. Darci
jsou vybranymi zdravymi osobami a existovala proto
hypotéza, ze hladiny cizorodych latek u darct krve
by mohly byt odlisné od bézné ceské dospelé popu-
lace. Z toho davodu byly vysledky analyz vzorka
ucastnikl studie EHES 2019 vyuzity ke zhodnoce-
ni miry shody obsahu PFAS mezi obéma skupina-
mi dospélych. Pro porovnani byly vyuzity vysledky
biomonitoringu z dosud posledni studie darcd krve
z roku 2018.

V rédmci narodni zdravotni studie EHES v obdobi
let 2019/20 se podafilo ziskat vzorky krevniho séra
od 242 osob z mést, kde probihd i pravidelny bio-
monitoring, tedy z Prahy, Liberce, Ostravy a Zdaru
nad Sazavou. Udaje o 395 dércich krve pochazeji
z transfuznich stanic ve stejnych méstech. Pro stano-
veni obsahu PFAS v séru byla pouzita vysokoucinna
kapalinova chromatografie (HPLC) ve spojeni s tan-
demovym hmotnostnim spektrometrem (MS/MS).
Mez stanovitelnosti (LOQ) se v zavislosti na objemu
vzorku séra pohybovala v rozmezi 0,009-0,410 ng/
ml. Koncentracim niz$im nez mez stanovitelnosti
byla pfifazena hodnota poloviny LOQ.

Pro testovani rozdili v hladinach PFAS v krevnim
séru mezi obéma skupinami dospélych — darci krve
a ucastniky studie EHES, byl pouzit neparametricky
Mann-Whitney U test a Wilcoxontv test. Ob¢ skupi-
ny osob se lisily vékovym sloZenim a zastoupenim
muzi a zen. Z divodu mozného vlivu téchto ukazate-
i na obsah sledovanych latek v krevnim séru a tudiz
ptipadného zkresleni pii porovnani obou soubort,
byla ve statistickém zpracovani tato fakta zohledné-
na. Pro porovnani obou skupin byla pouzita vicefak-
torova analyza rozptylu (ANOVA), kde zavisla pro-
meénna je pfirozeny logaritmus obsahu sledovanych
PFAS v séru a nezavislé proménné jsou pohlavi, vék
(v€kové kategorie) a skupina (darci krve, Gi€astnici
studie EHES). Statistickd vyznamnost byla stanove-
na na hladiné a = 0,05 (oboustranng).

6. HUMAN BIOMONITORING

In 2020, blood serum samples from participants in
the national health study EHES 2019 (see Chapter
7) were analyzed for the levels of perfluoroalky!
compounds (PFAS). This was the general adult
population, in contrast to regularly monitored
adult blood donors at transfusion stations. Donors
are selected healthy individuals and there was
a hypothesis that the levels of harmful substances
in blood donors could be different from the common
Czech adult population. Therefore, the results from
EHES 2019 study participants were used to estimate
the differences in PFAS serum content between those
two groups of adult. The results of biomonitoring
from the most recent study of blood donors from
2018 were used for comparison.

As part of the national health study EHES in the
period 2019/20, it was possible to obtain blood serum
samples from 242 people from cities where regular
bio-monitoring also takes place, ie from Prague,
Liberec, Ostrava and Zd'ér nad Sazavou. Data on
395 blood donors come from transfusion stations
in those cities from 2018 study. High performance
liquid chromatography (HPLC) in conjunction
with a tandem mass spectrometer (MS/MS) was
used to determine serum PFAS content. The limit of
quantification (LOQ) ranged from 0.009 to 0.41 ng/
ml depending on the volume of the serum sample.
Concentrations below the limit of quantification
were assigned a half-LOQ value.

A non-parametric Mann-Whitney U test and Wilcoxon
test were used to test for differences in serum PFAS
levels between the two groups of adults. The groups
differed in age composition and representation
of men and women. Due to the possible influence
of these factors on the serum PFAS content of the
monitored substances and thus the possible bias when
comparing the two groups, these facts were taken into
account in the statistical processing. Multifactorial
analysis of variance (ANOVA) was used to compare
the two groups, where the dependent variable was
the natural logarithm of the serum PFAS content
detected and the independent variables were gender,
age (age categories) and group (blood donors,
EHES study participants). Statistical significance
was determined at the level of o. = 0.05 (two tailed).
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6.1 Perfluorované slouceniny a rizika
pro zdravi

Perfluorované slouceniny (PFAS) je spoleény nazev
pro skupinu fluorovanych alkylovanych sloucenin.
Jde o Siroce rozsifené vysoce perzistentni organické
polutanty s vyraznym bioakumula¢nim potencialem.
Tyto latky se pouzivaji ke zlepSeni odolnosti piedméth
vici vodé a vlhkosti, mastnoté a necistoté, napi. ko-
bercti, calounéni, nepromokavého obleceni a obuvi,
potravinovych oball a peciciho papiru, nepfilnavych
povrchti apod. Mezi hlavni primyslova odvétvi pou-
zivajici PFAS patii letecky a automobilovy primysl,
vyroba textilu, vyrobkl pro domacnost, elektroniky,
hasicich pfistroji, medicinskych pfedméti a zpraco-
vani a baleni potravin. Do Zivotniho prostiedi se dosta-
vaji zejména z hasici pény pouzivané pro haSeni paliv
(ropy, benzinu, jinych chemickych provozii a také pti
pravidelnych hasi¢skych cvicenich na letistich ¢i ve
vojenskych objektech). Uvoltiuji se také z oSetfenych
vyrobki pfi jejich pouzivani, recyklaci nebo likvidaci.
Jak Casto u perzistentnich slouc¢enin byva, dostavaji se
do potravniho fetézce. Cestami expozice je tak pre-
devs§im konzumace kontaminovanych potravin a pitné
vody, konzumace potravin balenych do obalii obsahu-
jici PFAS (obaly na pizzu, popcorn, na jidla typu fast
food), ptenosem z ruky do Gst z povrchll osetfenych
materialti (Calounéni, obleceni, koberce) potencialné
vyznamné zejména u malych déti [1].

Studiemi na zvifatech byla prokazana vyvojova
a reprodukéni toxicita, hepatotoxicita, nefrotoxicita
a neurotoxicita, bunécna toxicita, karcinogenita a po-
$kozovani hormonalni rovnovéhy (ovlivnéni hormonii
Stitné zlazy, pohlavnich hormonti) [2].

V poslednich desetiletich zacali svétovi vyrobci na-
hrazovat PFAS s dlouhym fetézcem zastupci s krat$im
fetézcem nebo nefluorovanymi latkami, které v§ak mo-
hou mit podobné uc¢inky na zdravi. Od roku 2009 je
kyselina perfluoroktansulfonova (PFOS) a jeji derivaty
zahrnuta do mezinarodni Stockholmské tmluvy, a vy-
loucilo se jeji pouziti. Podle natizeni EU o perzistent-
nich organickych znecist'ujicich latkach je PFOS v EU
omezen jiz vice nez 10 let. Stockholmska imluva dale
reguluje globalni eliminaci kyseliny perfluoroktanové
(PFOA), jejich soli a sloucenin. PFOA je podle natize-
ni Evropské komise zakazéana od roku 2020. Néhradou
za zakazanou PFOA byla pouzivana kyselina perfluo-
rohexansulfonova (PFHxS), ktera je vSak rovnéz silné

6.1 PFAS and health risks

Per- and polyfluoroalkyl substances (PFAS) is the
common name for a group of fluorinated alkylated
compounds. These are widespread highly persistent
organic pollutants with significant bioaccumulation
potential. These substances have been used to
improve the resistance of products such as carpets,
upholstery, waterproof clothing and footwear, food
packaging and baking paper, non-stick surfaces, etc.
to water and moisture, grease and dirt. The main
industries using PFAS include aircraft and automotive
industries, manufacture of textiles, household products,
electronics, fire extinguishers, medical items, and food
processing & packaging. They enter the environment
mainly from extinguishing foam used for extinguishing
fuels (oil, petrol, other chemical plants and also during
regular firefighting training at airports or in military
facilities). They are also released from treated products
during use, recycling or disposal. As is often the case
with persistent compounds, they enter the food chain.
The routes of exposure are mainly the consumption of
contaminated food and drinking water, consumption of
food packed in PFAS containing packages (pizza and
popcorn boxes, fast food), transfer from hand to mouth
from the surfaces of treated materials (upholstery,
clothing, carpets), potentially important especially for
young children [1].

Animal studies have shown developmental and
reproductive toxicity, hepatotoxicity, nephrotoxicity
and neurotoxicity, cellular toxicity, carcinogenicity
and hormonal disruptive properties (effects on thyroid
hormones, sex hormones) [2].

In recent decades, global manufacturers have begun
to replace long-chain PFAS with shorter-chain or non-
fluorinated substances, which, however, may have similar
health effects. Since 2009, perfluorooctanesulfonic acid
(PFOS) and its derivatives have been included in the
Stockholm International Convention and its use has been
excluded. Under the EU regulation on persistent organic
pollutants, PFOS has been restricted in the EU for
more than 10 years. The Stockholm Convention further
regulates the global elimination of perfluorooctanoic
acid (PFOA), its salts and compounds. PFOA has been
banned under European Commission regulations since
2020. Perfluorohexanesulfonic acid (PFHxS) has been
used as a substitute for banned PFOA, but it is also
highly bioaccumulative. Therefore, steps are being
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Tab. 6.2.1 Charakteristiky soubora darci krve (2018) a ucastnikii studie EHES (2019/20) z hlediska po-

hlavi a vékového slozeni

Tab. 6.2.1 Gender and age stratification of the blood donors (2018) and EHES study participants (2019/20)

Vékova kategorie (v letech)
Skupina / Group Age category (years) Celkem /
<29 30-39 40-49 50-59 60+ Total
Darci krve Pohlavi Muzi 43 93 80 33 6 255
Blood donors | Gender Males % 16.9 36,5 314 12.9 2.% 100,0
Zeny 34 29 56 20 1 140
Females % | 243 20,7 40,0 14,3 07 100,0
Celkem / Total 77 122 136 53 7 395
% 19,5 30,9 34,4 13,4 1,8 100,0
EHES Pohlavi Muzi 8 18 30 21 11 88
Gender | Males % 9,1 20,5 34,1 23,9 12,5 100,0
Zeny 9 24 54 42 25 154
Females % 58 15,6 35,1 27,3 16,2 100,0
Celkem / Total 17 42 84 63 36 242
% 7,0 17,4 34,7 26,0 14,9 100,0

bioakumulativni. Proto probihaji kroky pro jeji zafazeni
do Stockholmské imluvy a naslednou globalni elimi-
naci. Dalsi zastupci PFAS jsou zafazeni na kandidatni
listinu latek Evropské chemické agentury vzbuzujicich
velké obavy a vyzadujicich autorizaci.

V roce 2020 stanovil Evropsky trad pro bezpecnost
potravin (EFSA) novy bezpecnostni prah pro tyto
hlavni perfluoralkylové latky: PFOA, PFOS, PFHxS
a kyselinu perfluorononanovou (PFNA) [2]. Praho-
va hodnota, skupinovy tolerovatelny tydenni piijem
(TWI) 4,4 nanogramt na kilogram télesné hmotnosti
za tyden, je soucasti védeckého stanoviska ke zdra-
votnim rizikim dietdrni expozice témto latkam. Pre-
pracované znéni smérnice o pitné vodég, které vstou-
pilo v platnost 12. ledna 2021, obsahuje limit 0,5 pg/l
pro vSechny PFAS, coz je v souladu s tzv. skupino-
vym prtistupem [3].

6.2 Charakteristiky obou skupin osob
Soubor darct krve mél nizsi vékovy pramér (39 let vs

47 let) a vyssi zastoupeni muzii (65 % vs 36 %), nez
soubor dospélych ze studie EHES, viz tab. 6.2.1.

6.3 Obsah PFAS u darcu krve
a ucastniku studie EHES

Zastoupeni 11 sledovanych sloucenin PFAS v krev-
nim séru bylo u obou skupin dospélych podobné.

taken for its inclusion in the Stockholm Convention
and for its subsequent global elimination. Other PFAS
representatives are included in the European Chemicals
Agencys candidate list for substances of very high
concern requiring authorization.

In 2020, the European Food Safety Authority (EFSA)
set a new safety threshold for the following main
perfluoroalkyl substances: PFOA, PFOS, PFHxS and
perfluorononanoic acid (PFNA) [2]. The threshold, the
group Tolerable Weekly Intake (TWI) of 4.4 ng/kg of body
weight per week, is part of the scientific opinion on the
health risks of dietary exposure to these substances [2].
In the amended Drinking Water Directive, which entered
into force on 12 January 2021 [3], a limit of 0.5 ug/l for
all PFAS was set, which is in line with the approach of
a combined exposure to multiple chemicals.

6.2 Characteristics of both groups

The group of blood donors had a lower age average
(39 years vs 47 years) and a higher proportion of men
(65% vs 36%) than the group of adults from the EHES
study, see Tab. 6.2.1.

6.3 Serum PFAS levels in blood donors
and EHES study participants

The proportion of 11 monitored blood serum PFAS
was similar in both groups of adults. In the serum of
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Tab. 6.3.1 Koncentrace PFAS v krevnim séru darci krve (2018) a ucastniki studie EHES (2019/20), v ng/ml
Tab. 6.3.1 PFAS blood serum levels in blood donors (2018) and EHES study participants (2019/20), in ng/ml

Darci krve / Blood donors Dospéli EHES / EHES study
N =395 N =242
P25 P50 P95 P25 P50 P95
PFOA 1,053 1,475 3,188 0,441 0,687 1,754
PFOS 1,681 2,738 12,940 2,138 3,629 11,451
PFNA 0,190 0,281 0,685 0,244 0,363 0,879
PFHxS 0,215 0,314 0,999 0,254 0,393 0,930
PFDA 0,093 0,143 0,425 0,105 0,153 0,430
PFUdA 0,044 0,067 0,174 0,051 0,083 0,237

Pozn. / Note: N — pocet vzork(i / number of samples, P25 — 25%ni kvantil / 25" Percentile, P50 — median / Median, P95 — 95%ni

kvantil / 95" Percentile

V krevnim séru darcti krve byly zjistény hodnoty nad
mezi kvantifikace (pozitivni ndlezy) ve v§ech vzorcich
(100 %) u kyseliny perfluoroktanové (PFOA), perfluo-
rooktansulfonatu (PFOS) a u kyseliny perfluoronona-
nové (PFNA). U ucastniki studie EHES byly zjistény
pozitivni nalezy ve vSech vzorcich rovnéz u PFOA,
PFOS, a u perfluorohexansulfonatu (PFHxS).

Témet ve vsech vzorcich byly pozitivni nalezy také
u kyseliny perfluoro-n-dekanové (PFDA) (dar-
ci i EHES 99,5 %), kyseliny perfluoroundekanové
(PFUdA) (EHES 92,6 %, darci 97,2 %), perfluorohe-
xansulfonatu (PFHxS) (darci 99,5 %) a kyseliny per-
fluorononanové PFNA (EHES 98,4 %). Vyse uvedené
PFAS byly pfedmétem dal§iho zkoumani. Zakladni
statistické charakteristiky jejich obsahu u obou skupin
jsou uvedeny v tab. 6.3.1.

U ostatnich sledovanych zéastupcii PFAS — kyseli-
ny perfluorobutansulfonové (PFBS), kyseliny perflu-
oroheptanové (PFHpA), kyseliny perfluorododekano-
vé (PFDoA), kyseliny perfluorotridekanové (PFTrA)
a perfluorooktansulfonamidu (FOSA) — se pozitivni
nalezy v obou skupinach pohybovaly v rozmezi od
0 % do 45 % ptipadt a tudiz nebyly kvantifikovany.

Obsah vsech zastupcti PFAS v krevnim séru mezi se-
bou vyznamné koreloval (Spearmantiv korela¢ni koe-
ficient, p<0,01).

Obsah PFOA a PFOS v krevnim séru lze hodnotit
porovnanim s meznimi hodnotami stanovenymi Ko-
misi pro biomonitoring pfi némecké Federalni agen-
tufe pro zivotni prostfedi UBA [4, 5]. Pro PFOA bylo
u dospélych osob z obou souborti zjisténo piekroceni

blood donors, values above the limit of quantification
(positive findings) were found in all samples (100%)
for perfluorooctanoic acid (PFOA), perfluorooctane
sulfonate (PFOS) and perfluoronononic acid (PFNA).
In EHES study participants, positive findings were
also found in all samples for PFOA, PFOS, and for
perfluorohexanesulfonate (PFHXxS).

In almost all samples the positive findings were
also for perfluoro-n-decanoic acid (PFDA) (both
donors and EHES 99.5%), perfluoroundecanoic
acid (PFUdA) (EHES 92.6%, donors 97.2%),
perfluoroohexanesulfonate (PFHxS) (donors 99.5%)
and perfluorononanoic acid PFNA (EHES 98.4%).
The above PFAS compounds have been further
investigated. The basic statistical characteristics of
their levels in both groups are given in Tab. 6.3.1.

For the other PFAS substances, ie perfluorobutanesul-
fonic acid (PFBS), perfluoroheptanoic acid (PFHpA),
perfluorododecanoic acid (PFDoA), perfluorotride-
canoic acid (PFTrA) and perfluorooctanesulfonamide
(FOSA), the positive findings ranged from 0% to 45%
cases in both groups and therefore have not been
quantified.

The serum levels of all PFAS were significantly
correlated with each other (Spearman’s correlation
coefficient, p <0.01).

The PFOA and PFOS levels in the blood serum
can be evaluated by comparison with the threshold
HBM values set by the Commission for Human

Biomonitoring at the German Federal Environment
Agency UBA [4, 5]. In case of PFOA, 18% of adults in
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bezpecné mezni hladiny 1. stupné€, pod kterou podle
soucasného poznani nehrozi zdravotni dopady, u 18 %
o0sob, a pro PFOS téméf u jedné ¢tvrtiny osob (23 %).
Piekroceni mezni hodnoty II. stupné, nad kterou exis-
tuje zvySené riziko poSkozeni zdravi a expozice vyza-
duje intervenci, bylo zjisténo u PFOS, a to celkem u
13 osob z 637 tcastniki.

6.4 Srovnani obou skupin — darcu krve
a ucastnika EHES

U obou skupin dohromady vyznamné vzriistal ob-
sah vSech Sesti hodnocenych zastupcti PFAS s vé-
kem (na hladiné vyznamnosti p<0,001). Naopak
vyznamny vliv pohlavi na obsah PFAS v séru byl
nalezen pouze u PFHxS, dosud pouzivané nevhod-
né nahrady PFOA; muzi méli ve vSech vékovych
kategoriich vyssi koncentrace nez Zeny.

Hladiny PFAS v krevnim séru se mezi obéma sou-
bory dospélych vyznamné ligily. Ugastnici studie
EHES m¢li stfedni koncentrace vSech hodnocenych
PFAS vyssi nez skupina darcti krve. Vyjimkou byla
PFOA, ktera naopak vykazovala hodnotu vyznamné
vys$$i u darcu krve.

Po ocisténi od vlivu rozdilného slozeni obou sou-
borti dospélych z hlediska véku a pohlavi, a po zo-
hlednéni skupiny jako dalSi nezavislé proménné,
bylo zjisténo, ze rozdily v obsahu PFAS mezi sku-
pinami darcu krve a ucastnikt studie EHES nejsou
vyznamné. Jedinou vyjimkou je PFOA, jejiz ob-
sah v séru zistal vyznamné vyssi ve skupiné dar-
ct krve (p<0,001). Navic zde byl zji§tén vyznam-
ny (p = 0,008) spojeny efekt kombinace faktort
veéku a skupiny (interakce). To znamena, ze v kaz-
dé z obou skupin existuje jiny prubéh zavislosti
koncentrace PFOA v séru na véku. U darcd krve
byl zhruba konstantni s mirnym rastem u vékové
kategorie 60+, ale celkové na vys$sich hladinach.
U ucastnikt studie EHES koncentrace s vékem vy-
razné rostla, ale na podstatné nizSich hladinach nez
u darct krve.

Zavérem lze konstatovat, ze rozdily v obsahu per-
sistentnich bioakumulativnich toxickych latek $i-
roce rozsifenych v prosttedi pravdépodobné nebu-
dou vyznamné rozdilné u standardné¢ monitorované
skupiny dérct krve ve srovnéni s béznou dospélou
populaci.

both groups were found to have exceeded the threshold
HBM [ value, below which there is by current scientific
knowledge no risk of health effects; in case of PFOS it
was almost one quarter of persons (23%). Exceeding
the HBM II threshold value, above which there is an
increased risk of damage to health and intervention
is required, was found in PFOS in 13 persons out of
637 participants.

6.4 Comparison of the serum PFAS
levels in both groups

In both groups the levels of all six evaluated PFAS
increased significantly with age (at the level of
significance p<0.001). In contrast, a significant
effect of gender on serum PFAS levels was found
only in PFHxS, a previously used regrettable
substitution of PFOA; men had higher serum
concentrations than women in all age categories.

Serum PFAS levels differed significantly between
the two groups of adults. Participants in the
EHES study had mean serum levels of all PFAS
evaluated higher than the blood donor group. The
only exception was PFOA, which in turn showed
a significantly higher value in blood donors.

After adjusting for the effect of the different
composition of the two groups of adults in terms of
age and gender, and taking into account the group
as another independent variable, it was found that
the differences in serum PFAS levels between the
groups of blood donors and EHES study participants
were not significant. The only exception is PFOA,
the serum levels of which remained significantly
higher in the group of blood donors (p <0.001).
In addition, a significant (p = 0.008) combined
effect of the combination of age and group factors
(interaction) was found there. This means that in
each of the two groups a different course of age
dependence of the serum PFOA levels exists. In
blood donors, it was roughly constant with a slight
increase in the age group 60+, but overall at higher
levels. In EHES study participants, concentrations
increased significantly with age, but at significantly
lower levels than in blood donors.

In conclusion, the differences in the levels of
persistent widely
distributed in the environment are unlikely to be

bioaccumulative  toxicants
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7. ZDRAVOTNI STAV OBYVATEL -
VYSLEDKY SETRENi EHES
2019

Udaje o zdravotnim stavu populace a vyskytu rizi-
kovych faktorii jsou nezbytné pro tvorbu efektivnich
preventivnich programu, zdravotnich politik a stra-
tegii. Data z rutinnich zdravotnich statistik vsak
poskytuji pouze informace o osobach vyuZzivajicich
1ékatskou péci. Pro hodnoceni zdravotniho stavu po-
pulace jsou tak nepostradatelné celopopulacni studie
(vybérova Setieni), které zahrnuji i ,,zdravou cast
populace. VétSinou se jedna o dotaznikova Setieni,
ktera, jsou-li navic doplnéna o zdravotni vySetieni,
predstavuji kvalitni zdroj informaci o zdravotnim
stavu populace.

V Cesku je pravidelné realizovano Evropské vybéro-
vé Setfeni zdravotniho stavu obyvatelstva, které zahr-
nuje jak dotaznikové Setfeni EHIS! (European Health
Interview Survey), tak nasledné zdravotni vySetfeni
EHES (European Health Examination Survey). Jiz
v roce 2010 realizoval Statni zdravotni ustav pilotni
Setfeni, v roce 2014 pak bylo realizovano prvni ce-
lonarodni Setfeni tohoto typu. Po péti letech, v roce
2019, bylo toto Setfeni zopakovano.

Setieni EHES 2019 bylo zaméfeno zejména na riziko-
vé faktory nemoci ob&hové soustavy. Vysetieni bylo
provedeno zaskolenymi zdravotniky podle jednotné-
ho mezinarodniho EHES manudlu se standardizova-
nymi protokoly. Zahrnovalo antropometrickd méteni
(vyska, hmotnost, obvod pasu), méfeni krevniho tlaku
a odbér Zzilni krve. V krevnim vzorku byly analyzo-
vany celkovy, HDL- a LDL-cholesterol, triglyceridy,
glykovany hemoglobin (HbAlc) a thyreostimula¢ni
hormon (TSH). Pfed samotnym vySetfenim respon-
denti zodpoveédéli soubor otazek v rdmci vySetfova-
ciho protokolu, ktery poskytl informace pottfebné pro
spravnou interpretaci méfeni a analyz krve.

Nasledujici vysledky z dat Setfeni EHES 2019 pted-
stavuji vybrané rizikové faktory v ¢eské dospé€lé po-
pulaci, jako jsou dyslipidémie (poruchy metabolis-
mu krevnich tukll) doplnéné o ukazatel metabolicky
syndrom. Tento syndrom zahrnuje soubor vice rizi-
kovych faktor(, které¢ se ve vysledku mohou navza-
jem potencovat a zpusobovat nejc¢astéjsi komplikace

7. POPULATION HEALTH -
RESULTS OF EHES 2019
SURVEY

Data on the health status of the population and
the prevalence of risk factors are essential for
developing effective prevention programs, health
policies and strategies. However, data from routine
health statistics only provide information on people
using medical care. Population-wide studies (sample
surveys), which include a “healthy” part of the
population, are thus essential for the assessment
of the population health status. These are mostly
questionnaire surveys, which, if supplemented by
medical examinations, represent a good source of
information on population health.

In the Czech Republic, a European sample survey
of the health status of the population is regularly
carried out, which includes both the EHIS' (European
Health Interview Survey) and the subsequent medical
examination EHES (European Health Examination
Survey). Already in 2010, the State Institute of Public
Health conducted a pilot survey, and in 2014, the first
nationwide survey of this type was conducted. After
five years, in 2019, this survey was repeated.

The EHES 2019 survey was focused mainly on risk
factors for circulatory system diseases. Trained
health professionals performed the examination
uniform international EHES
manual with standardized protocols. It included

according to a

anthropometric measurements (height, weight, and
waist circumference), blood pressure measurements
and venous blood sampling. Total, HDL- and LDL-
cholesterol, triglycerides, glycated haemoglobin
(HbAIc) and thyroid stimulating hormone (TSH) were
analyzed in the blood sample. Prior to the examination
itself, the respondents answered a set of questions
within the examination protocol, which provided the
information needed for the correct interpretation of
measurements and blood analysis.

The following results of the EHES 2019 survey
represent selected risk factors in the Czech adult
population, such as dyslipidemia (disorders of blood
lipid metabolism) supplemented by the indicator of
metabolic syndrome. This syndrome involves a set

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

1. More information about EHIS can be found at https://ehis.uzis.cz/.
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aterosklerozy (kardiovaskularni a cerebrovaskularni
aterotrombotické piihody).

Celkem byla analyzovana data 1057 respondentt ve
veéku 25-64 let (rocniky narozeni 1955-1994). Data
byla vazena podle pohlavi a véku.

7.1 Dyslipidémie — poruchy metabolismu
krevnich tuki

Sledovani hladiny krevnich lipidi a lipoproteint
patii mezi zakladni parametry pro v€asné odhaleni
a sledovani mozného rizika aterosklerotickych kar-
diovaskularnich onemocnéni (ASKVO). Nedavna
doporuceni (1) zavadgji termin kardiovaskularni
onemocnéni aterotrombotické etiologie nebo atero-
skleroticka kardiovaskularni onemocnéni (ASKVO)
misto obecngj$iho terminu kardiovaskuldrni one-
mocnéni (KVO). Tato ,,mala“ zména ma zasadni vy-
znam. Jednozna¢né vymezuje skupinu chorob, které
podtrhuji souvislost a podminénost s aterosklerdézou
(2). Zohlednuje také fakt, ze transport cholesterolu
zprostiedkovany aterogennimi lipoproteiny nadale
pfedstavuje zasadni podminku pro vznik a rozvoj
aterosklerozy.

Kardiovaskularni onemocnéni, s nejvétsim podi-
lem ASKVO, jsou kazdy rok zodpovédna za vice
nez 4 miliony amrti v Evropé (2,2 mil zen a 1,8 mil
muzi), z celkové umrtnosti tvoti 45% podil. Také
se podili vysokou mérou na pred¢asné imrtnosti do
65 let v&€ku; v ramci EU jsou KVO druhou nejcastéjsi
pfi¢inou piedc¢asné umrtnosti (22 %).

Za poslednich 30 let umrtnost na KVO u muzi i Zen
ve vétsingé zemi severni a zapadni Evropy klesala.
Ve sttedoevropskych a vychodoevropskych zemich
jsou dlouhodobé trendy méné konzistentni. Nicméné
od zacatku 21. stoleti klesa v€kové standardizovana
umrtnost na KVO ve vét§iné zemi, vCetné stiedni
a vychodni Evropy. Pokles v zemich EU lze doku-
mentovat procentnim rozdilem v tmrtnosti mezi lety
2003 a 2015; mira poklesu se pohybovala u muzi od
13 % (Cesko) do 54 % (Nizozemsko) a u Zen od 8 %
(Cesko) do 57 % (Estonsko) (3).

Dyslipidémie (DLP) je charakterizovana zménénou
koncentraci celkového cholesterolu, LDL-C nebo
HDL-C a triglyceridi v krvi, a jednotlivé typy se
mohou vzijemné kombinovat. Na jejim vzniku se

of multiple risk factors that can potentiate each
other and cause the most common complications of
atherosclerosis (cardiovascular and cerebrovascular
atherothrombotic events).

A total of 1,057 respondents aged 25—64 years (born
in 1955-1994) were analyzed. Data were weighted by
gender and age.

7.1 Dyslipidemia — disorders of blood
lipid metabolism

Monitoring the level of blood lipids and
lipoproteins is one of the basic parameters for early
detection and monitoring of the possible risk of
atherosclerotic cardiovascular disease (ASCVD).
Recent recommendations (1) introduce the term
cardiovascular disease of atherothrombotic etiology
or atherosclerotic cardiovascular disease (ASCVD)
instead of the more general term cardiovascular
disease (CVD). This “small” change is crucial. It
clearly defines a group of diseases that underline the
connection and conditionality with atherosclerosis
(2). It also takes into account the fact that cholesterol
transport mediated by atherogenic lipoproteins
continues to be an essential condition for the onset
and development of atherosclerosis.

Cardiovascular diseases, with the largest share of
ASCVD, are responsible for more than 4 million
deaths in Europe each year (2.2 million women
and 1.8 million men), accounting for 45% of total
mortality. It also contributes greatly to premature
mortality under the age of 65, within the EU, CVDs
are the second most common cause of premature
mortality (22%,).

Over the last 30 years, CVD mortality in both men
and women has declined in most northern and
western European countries. In Central and Eastern
European countries, long-term trends are less
consistent. However, since the beginning of the 21th
century, age-standardized mortality from CVD has
been declining in most countries, including Central
and Eastern Europe. The decline in EU countries
can be documented by the percentage difference in
mortality between 2003 and 2015, the rate of decline
ranged from 13% (Czechia) to 54% (Netherlands)
for men and from 8% (Czechia) to 57% (Estonia) for

women (3).
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u vétsiny osob podili jak faktory genetické, tak fakto-
ry dané Zivotnim stylem.

7.1.1 Vyznam sledovani krevnich tuku

Cholesterol je latka tukové povahy, ktera je pro télo
nezbytna. Je soucasti kazdé bunky, zakladni stavebni
jednotkou nervli, mozkovych bunék, je potieba pro
tvorbu hormond. Z¢asti si jej télo vytvari samo, zCasti
jej dostava v potravé. Zdravy organismus dokaze udr-
zovat jeho spravny pomér v krvi a trdvicim systému.
Pokud je ale v t€le nadmérné mnozstvi cholesterolu,
muzZe se usazovat na sténach cév v podobé¢ ateroskle-
rotického platu a zplisobovat ztratu jejich pruznosti
nebo dokonce zuzeni aZ ucpani.

Cholesterol (stejné€ jako ostatni krevni lipidy) je v or-
ganismu vazan na tzv. lipoproteiny, pomoci nichz je
pfenasen po téle. Lipoproteiny jsou slozeny z tuki
a bilkovin, jejichz vzdjemny pomér urcuje nckteré
jejich charakteristické vlastnosti. Pokud lipoprotein
obsahuje vice tukl nez bilkovin, pak ma niz8i hustotu
nez voda a oznacujeme jej jako LDL (low density li-
poprotein = lipoprotein o nizké hustoté), pokud obsa-
huje vice bilkovin a méné tuku, ma vyssi hustotu nez
voda a hovofime o HDL (high density lipoprotein =
lipoprotein o vysoké hustot¢).

LDL-cholesterol (LDL-C) je povaZovan za nejvyznam-
néjsi lipidovy rizikovy faktor, protoze jeho vysoka kon-
centrace v krvi zvysuje riziko vzniku aterosklerdzy. V této
formé je cholesterol transportovan cévnim fecistém do
perifernich tkani a je tak umoziovano jeho piipadné ne-
gativni plisobeni na cévni stény (ukladani do stény cév).

Naopak HDL-cholesterol (HDL-C) je povazovan za
pfiznivy, pokud je ho v organismu dostatek, vyrovna-
va skodlivy efekt ostatnich tukii a vySe zminéné riziko
tak snizuje. HDL-C je transportovan z krevniho fecis-
té do jater a tim pusobi proti usazovani cholesterolo-
vych platl na sténach cév.

Triglyceridy jsou slouceniny glycerolu s vyS$Simi
mastnymi kyselinami a jsou podstatnou soucasti pii-
rodnich tukt a olejii. Neni dosud bezpecné prokazano,
zda jejich zvySena hladina mé pfimy vztah k riziku
vzniku aterosklerdzy.

Stanoveni celkového cholesterolu stale patii k za-
kladnim ukazateltiim sledovani hladiny krevnich tuk.

Dyslipidemia (DLP) is characterized by altered
levels of total cholesterol, LDL-C or HDL-C, and
triglycerides in blood, and the types can combine with
each other. In most people, both genetic and lifestyle
factors are involved in its development.

7.1.1 The importance of blood fats
monitoring

Cholesterol is a fatty substance that is essential for the
body. It is part of every cell, the basic building block
of nerves, the brain cells needed to make hormones.
In part, the body creates it itself, partly it receives it in
food. A healthy organism can maintain its proper ratio
in the blood and digestive system. However, if there
is an excessive amount of cholesterol in the body, it
can settle on the walls of blood vessels in the form
of an atherosclerotic plaque and cause a loss of their
elasticity or even narrowing or clogging.

Cholesterol (like other blood lipids) is bound to so-
called lipoproteins, through which it is transmitted
throughout the body. Lipoproteins are composed
of fats and proteins, the ratio of which determines
some of their characteristic properties. If lipoprotein
contains more fat than protein, then it has a lower
density than water and is called LDL (low-density
lipoprotein). If it contains more protein and less fat,
it has a higher density than water and is called HDL
(high-density lipoprotein).

LDL-cholesterol (LDL-C) is considered to be the most
important lipid risk factor because its high blood level
increases the risk of atherosclerosis. In this form,
cholesterol is transported through the bloodstream to
peripheral tissues and thus allows its possible negative
effect on the vessel walls (deposition in the vessel wall).

On the contrary, HDL-cholesterol (HDL-C) is considered
beneficial ifitis sufficientinthe body, balances the harmful
effect of other fats and thus reduces the above-mentioned
risk. HDL-C is transported from the bloodstream to the
liver and thus counteracts the deposition of cholesterol
plaques on the walls of blood vessels.

Triglycerides are compounds of glycerol with higher
fatty acids and are an essential component of natural
fats and oils. It is not yet securely proved whether
their elevated levels are directly related to the risk of
atherosclerosis.
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Tab. 7.1.2.1 Lipidové spektrum — populacni primér a jeho charakteristiky v populaci 25-64 let
Tab. 7.1.2.1 Lipid spectrum — population mean and its characteristics in the population 25-64 years

Muzi / Men Zeny | Women Sign.
Cholesterol (mmol/l) Avg SCH Cl 95% Avg SCH Cl 95% ANOVA
Celkovy / Total 5,08 0,049 4,99-5,18 5,16 0,040 5,09-5,24 0,195
HDL 1,33 0,015 1,30-1,36 1,63 0,017 1,60-1,67 <0,001
LDL 3,07 0,045 2,98-3,16 3,01 0,037 2,93-3,08 0,300
Triglyceridy / Triglycerides 1,85 0,070 1,72-2,00 1,34 0,033 1,28-1,41 <0,001

Avg — Primérna hodnota / Mean value; SCH — Smérodatna chyba / Standard error; CI95% — 95% interval spolehlivosti / 95% confiden-

ce interval; Sign. — hladina vyznamnosti / significance level

Tab. 7.1.2.2 Podil muza a Zen ve véku 25-64 let s rizikovymi hodnotami lipidového spektra, na zakladé

méreni

Tab. 7.1.2.2 Share of males and females with risk values of the lipid spectrum, based on the measurement
Cholesterol Mezni hodnota / Limit value (mmol/l) Muzi / Men (%) Zeny | Women (%)
Celkovy / Total 25,0 54,2 54,4
LDL >3 54,7 49,8
HDL <1 nebo/or<1,2 7.8 9,7
Triglyceridy / Triglycerides 21,7 36,9 19,3

Nicméné v soucasnosti je stejnd, pripadné i véEtsi
pozornost, vénovana hladiné LDL-C, ktera Iépe
odrazi patogenni mechanismus vedouci k poskozeni
cévni stény. Prediktivni sila z hlediska rizika vzniku
ASKVO vsak neni o mnoho vétsi nez prediktivni sila
celkového cholesterolu. Celkovy cholesterol je i nada-
le vyuzivan ve skorovacich systémech spolu s HDL-C
a dalSimi konvenénimi faktory (koufeni, obvod pasu,
vek, hypertenze) pro odhad miry rizika ASKVO po-
moci SCORE.

Hodnota HDL-C je v sou€asnosti brana jako silny ne-
zavisly faktor, nicméné za benefitni hodnoty jsou po-
vazovany hladiny 1,4-1,8 mmol/l v krvi. Dfive se se
ptistupovalo k hladindm HDL-C ve smyslu ¢im vice,
tim 1épe. Podle poslednich doporuceni (4) ale koncen-
trace HDL-C nad 2,1 mmol/l u muza a 2,3 mmol/l
u Zen, nejsou spojeny se snizovanim rizika ASKVO
a mohou ho dokonce zvySovat (4). Naopak nizka
hodnota ptedstavuje riziko a méla by byt vySetfena
v ramci screeningu i pred zahdjenim 1é¢by.

7.1.2 Vysledky Setfeni EHES 2019

V tab. 7.1.2.1 jsou uvedeny primérné hodnoty jed-
notlivych parametrti lipidového spektra u muzd
a zen. Tab. 7.1.2.2 ukazuje podil osob s rizikovymi
parametry, kdy u cca 50 % muzl i Zen v produktiv-
nim véku byla zjisténa zvySena hladina celkového
a LDL-C.

The total cholesterol remains one of the basic
indicators for monitoring blood fat levels. However, at
present, the same, or even more attention, is paid to the
level of LDL-C, which better reflects the pathogenic
mechanism leading to damage to the vessel wall.
Nevertheless, the predictive power in terms of the
risk of developing ASCVD is not much greater than
that of the total cholesterol. Total cholesterol is still
used in scoring systems along with HDL-C and other
conventional factors (smoking, waist circumference,
age, and hypertension) to estimate the risk of ASCVD
using SCORE.

HDL-C is currently considered a strong independent
factor; however, blood levels of 1.4—1.8 mmol/l are
considered beneficial values. In the past, HDL-C levels

were approached in the sense that the more, the better.

However, according to recent recommendations (4),

HDL-C levels above 2.1 mmol/l in men and 2.3 mmol/l
in women are not associated with reducing the risk of
ASCVD and may even increase it (4). On the contrary,

a low value represents a risk and should be examined
within screening or before starting treatment.

7.1.2 Results of the EHES 2019 survey

In Tab. 7.1.2.1, the average values of the lipid
spectrum individual parameters in men and women
are presented. Tab. 7.1.2.2 shows the share of persons
with risk parameters, in about 50% of men and women
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Dyslipidémie? se vykytovala u 74 % muzii a 70 % Zen,
o svém zdravotnim problému nevédélo 74 % muzi
a 75 % zen. Prevalence dyslipidémie stoupala s vé-
kem, u zen ve véku 55-64 let byl podil 80 %, u muzt
az 92 % (viz obr. 7.1).

Urovei medikace a kontroly dyslipidémie byla velmi
nizkd. Z poctu osob, které védély o svém zdravotnim
problému, se 1éCilo pouze 33 % muzt a 19 % Zen;
uspésna 1écba byla zjisténa jen u 19 % muzi a 32 %
zen.

7.2 Metabolicky syndrom

Osamoceny rizikovy faktor zdaleka nepredstavuje ta-
kové riziko pro vznik nemoci srdce a cév jako kumu-
lace vice byt’ jen zvySenych hodnot ukazatelt (5). To
naptiklad dokazuje i tzv. metabolicky syndrom?, ktery
je povazovan za jeden z nejvyznamngjsich rizikovych
faktorti vzniku nejenom diabetu mellitu 2. typu, ale
pfedev§im onemocnéni ob&hové soustavy. Metabolic-
ky syndrom je oznaceni pro akumulaci né¢kolika rizi-
kovych faktori a onemocnéni u jedince a je vhodnou
souhrnnou charakteristikou pro posouzeni kardiome-
tabolického rizika jedince. Mezi hlavni rysy meta-
bolického syndromu patfi: obezita centralniho typu,
zvySeny krevni tlak, zvySend glykémie a nezadouci
zmény lipidového metabolismu.

Soucasny zivotni styl vétSiny evropské populace (se-
davy zpusob zivota, nedostate¢na pohybova aktivita
a nadmérny piijem energie) vede ke stale vyssSimu vy-
skytu tohoto zdravotniho problému v populaci. Spolu
s epidemii obezity Ize pozorovat i epidemii metabolic-
kého syndromu. Primérna prevalence metabolického

2. Dyslipidémie je zde definovana jako koncentrace celkového
cholesterolu 2 5,0 mmol/l, nebo HDL-C < 1,0 mmol/l u muzi
nebo < 1,2 mmol/l u zen, nebo LDL-C = 3,0 mmol/l, nebo
triglyceridi = 1,7 mmol/l, nebo uzivani hypolipidemik.

3. Za patofyziologicky podklad metabolického syndromu je po-
vazovana inzulinova rezistence. Mé&feni inzulinové rezisten-
ce je slozité a proto se za jedince s metabolickym syndro-
mem povaZzuji osoby s nasledujicimi zvySenymi hodnotami
rizikovych faktor(: hodnota systolického krevniho tlaku =130
mmHg a/nebo hodnota diastolického krevniho tlaku = 85
mmHg a/nebo Ié¢ba vysokého krevniho tlaku, dyslipidémie
(hladina triglycerid 21,7 mmol/l a/nebo snizena hladina HDL
cholesterolu u muzd <1 mmol/l a u zen <1,2 mmol/l a/nebo
|é¢ba), zvysena glykémie >5,6 mmol/l (HbA1c 239 mmol/l) a/
nebo jiz diagnostikovany DM 2. typu, zvySené riziko abdomi-
nalni obezity, tj. obvod pasu >94 cm u muzu a >80 cm u Zen.
Jiz pfi vyskytu tfi z péti faktort Ize konstatovat u jedince me-
tabolicky syndrom.

of working age an increased level of total and LDL-C
was found.

Dyslipidemia® occurred in 74% of men and 70% of
women. Out of them, 74% of men and 75% of women
were unaware of their health problem. The prevalence
of dyslipidemia increased with age, with a proportion
of 80% in women aged 55—64 and up to 92% in men
(see Fig. 7.1).

The level of medication and control of dyslipidemia
was very low. Of the number of people who knew
about their health problem, only 33% of men and
19% of women were treated; successful treatment was
Sfound in only 19% of men and 32% of women.

7.2 Metabolic syndrome

One risk factor alone does not pose such a risk for
cardiovascular disease as the accumulation of more
factors with albeit only moderately elevated values (5).
This is proved, for example, by the so-called metabolic
syndrome’, which is considered to be one of the most
important risk factors for the development of not only
type 2 diabetes mellitus, but especially diseases of
the circulatory system. Metabolic syndrome is a term
for the accumulation of several risk factors and
diseases in an individual, and it is a suitable summary
characteristic for assessing the cardiometabolic risk
of an individual. The main features of the metabolic
syndrome include abdominal obesity, increased blood
pressure, increased glycemia and undesirable changes
in lipid metabolism.

The current lifestyle of the majority of the European
population (sedentary lifestyle, insufficient physical

2. Dyslipidemia is defined as total cholesterol level = 5.0 mmol/l
or HDL-C <1.0 mmol/l in men or <1.2 mmol/l in women, or
LDL-C = 3.0 mmol/l or triglycerides = 1.7 mmol/l or the use of
hypolipidemic drugs.

3. Insulin resistance is considered to be a pathophysiological
basis of the metabolic syndrome. Measurement of insulin
resistance is complex and therefore individuals with the fol-
lowing increased risk factors were considered to have meta-
bolic syndrome: systolic blood pressure = 130 mmHg and/
or diastolic blood pressure 2 85 mmHg and/or treatment of
high blood pressure, dyslipidemia, increased glycemia> 5.6
mmol/l (HbA1c = 39 mmol/l) and/or already diagnosed with
type 2 DM, increased risk of abdominal obesity, ie waist cir-
cumference > 94 cm in men and > 80 cm in women. Even
with the prevalence of three of the five factors, a metabolic
syndrome can be determined in an individual.
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Tab.7.2.1 Podil muZzi a Zen spliiujici jednotliva kritéria metabolického syndromu MS
Tab. 7.2.1 Proportion of men and women meeting the individual criteria of the metabolic syndrome MS

Kritérium MS / Criterion MS Muzi / Men % Zeny | Women %
Abdominaini obezita / Abdominal obesity 61,6 66,2
ZvySeny krevni tlak v€etné Ié€enych osob / Increased blood pressure 635 399
including medically treated pers. ’ ’
Zvysena glykémie véetné lé€enych osob / Elevated glycaemia, including 311 275
medically treated pers. ’ ’
Zvysena hladina triglycerid(* / Elevated triglyceride levels* 36,9 19,3
Snizena hladina HDL cholesterolu* / Decreased HDL cholesterol* 7,8 9,7

*prevalence na zékladé naméfenych hodnot, bez zapocteni 1é€enych osob / prevalence based on measured values without including

medically treated persons

syndromu se ve vyspélych zemich pohybuje kolem
25 %; existuji vSak vyrazné rozdily mezi populacemi:
od 60% prevalence v Litvé po méné jak 10% preva-
lenci na Sardinii (6).

Tab. 7.2.1 prezentuje vyskyt jednotlivych rizikovych
faktord (kritérii) metabolického syndromu v ces-
ké populaci ve véku 25-64 let podle setfeni EHES.
Vzhledem k vyskytu sledovanych rizikovych fakto-
ri u zna¢né Casti respondentil, lze predpokladat, Zze
u fady osob se bude vyskytovat vice rizikovych fak-
tortt najednou a tedy i metabolicky syndrom. Mezi
respondenty studie EHES byl metabolicky syndrom
zjistén u 35 %, coz lze povazovat vzhledem ke zkou-
manému vékovému rozpéti za alarmujici.

Podil osob s metabolickym syndromem naristal
s vékem (od 11,4 % ve vekové skupin€ 25-34 let po
58,4 % ve veékové skupingé 55-64 let). V populaci
muzu byl vyznamné vyssi podil osob s metabolickym
syndromem nez v populaci zen (44 % vs. 26 %). Nej-
vétsi rozdily byly zjistény v mladSich vékovych sku-
pinach. Ve vékovych skupinich 25-34 a 3544 let byl
podil muzii s metabolickym syndromem trojnadsobny
v porovnani se zenami (16,9 % vs. 5,4 % ve vekové
skupin€ 25-34 let a 38,5 % vs. 13,7 % ve vékové sku-
ping 35-44 let (blize obr. 7.2).

Setfeni EHES 2019 odhalilo, e vyskyt rizikovych
faktorti onemocnéni srdce a cév je v Ceské populaci
stale enormni. Vysoka prevalence sledovanych rizi-
kovych faktord v populaci v ekonomicky aktivnim
véku poukazuje na vyrazné rezervy a potencial pro
zlepseni urovné zdravotniho stavu populace, jelikoz
sledované rizikové faktory (dyslipidémie a metabolic-
ky syndrom) z velké ¢asti odrazi zivotni styl populace,
jako jsou nevhodné stravovaci navyky, sedavy zpiisob
zivota a nedostatecna fyzicka aktivita. V¢asna detekce

activity and excessive energy intake) is leading to
an increasing incidence of this health problem in
the populations. Along with the obesity epidemic, an
epidemic of metabolic syndrome can be observed.
The average prevalence of metabolic syndrome in
developed countries is around 25%, however, there
are significant differences between populations:
from 60% prevalence in Lithuania to less than 10%
prevalence in Sardinia (6).

Tab. 7.2.1 presents the prevalence of individual
risk factors (criteria) of the metabolic syndrome in
the Czech population aged 25-64 years based on
the EHES survey. Given the high prevalence of the
monitored risk factors, it can be assumed that more
risk factors at once and thus the metabolic syndrome
occur in a large number of population. Among the
respondents of the EHES survey, metabolic syndrome
was found in 35%, which can be considered alarming
given the examined age range.

The proportion of people with metabolic syndrome
increased with age (from 11% in the 25-34 age
group to 58% in the 55-64 age group). Males
had a significantly higher proportion of metabolic
syndrome than the females (44% vs. 26%). The biggest
differences were found in younger age groups. In the
age groups 25—34 and 35—44 years, the proportion of
men with metabolic syndrome was three times higher
than in women (17% vs. 5% in the age group 25-34
years and 39% vs. 14% in the age group 35—44 years
(for more details, see Fig. 7.2).

The EHES 2019 survey revealed that the prevalence
of risk factors for cardiovascular disease in the Czech
population is still enormous. The high prevalence
of observed risk factors in the economically active
age points to significant reserves and potential
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metabolického syndromu by méla soucésti preventiv-
nich prohlidek u praktického 1ékate.
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for improving the health status of the population,
since the observed risk factors (dyslipidemia and
metabolic syndrome) largely reflect the lifestyle of
the population, such as inappropriate eating habits,
sedentary lifestyle and insufficient physical activity.
Early detection of metabolic syndrome should be part
of preventive examinations by a general practitioner.
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Obr. 7.1 Prevalence dyslipidémie podle pohlavi a véku (%), studie EHES 2019
Fig. 7.1 Dyslipidemia prevalence by gender and age (%), EHES 2019 study
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Obr. 7.2 Prevalence metabolického syndromu podle pohlavi a véku (%), studie EHES 2019
Fig. 7.2 Metabolic syndrome prevalence by gender and age (%), EHES 2019 study

Vékova skupina / Age group

55-64
45-54
3544
2534
0% 10 % 20 % 30 % 40 % 50 % 60 % 70 %
W Zeny/Females ™ Muzi/ Males
SZU Praha, Ustredi Systému monitorovani 71

NIPH Prague, Headquarters of the Monitoring System



Souhrnna zprava za rok 2020
Summary Report, 2020

8. ZDRAVOTNI RIZIKA
PRACOVNICH PODMINEK
A JEJICH DUSLEDKY

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

K monitorovéani expozice rizikovym faktorim prace
a pracovnich podminek slouzi systém kategorizace
praci. V jeho ramci ma kazdy zaméstnavatel povinnost
zhodnotit riziko a zafadit prace, které jsou na jeho pra-
covistich vykonavany do jedné ze 4 kategorii, v zavis-
losti na vyskytu rizikovych faktord prace a na jejich
zavaznosti. Z hlediska rizikovosti prace jsou nejdilezi-
t&j$1 kategorie 2R, 3 a 4. V téchto kategoriich rizikové
prace bylo k datu 15. 6. 2021 evidovano 524 030 osob,
coz je oproti predchozimu obdobi od 4. 6. 2020 snizeni
0 20524 zaméstnancu. Do kategorie 4, coz jsou praco-
visté vysoce rizikové, bylo v CR zafazeno 13 006 osob,
coz je o 28 zaméstnanct vice nez za piedchozi obdobi.

Aktudlni pocet zaméstnancii zafazenych podle jednotli-
vych kategorii prace v krajich je uveden v tab. 8.1.1. Nej-
vice exponovanych zaméstnancti v kategoriich rizikové
prace (2R, 3, 4) je v kraji Moravskoslezském (107 108),
coz je oproti obdobi od 4. 6. 2020 snizeni o 8862,

8. OCCUPATIONAL HEALTH
HAZARDS AND THEIR
CONSEQUENCES

8.1 Exposure monitoring based on
data from work and workplace
categorization

A work categorization system is used to monitor
exposure to occupational risk factors and working
conditions. Within its framework, each employer is
obliged to assess the risk and classify the work that
is performed at workplaces into one of 4 categories,
depending on the occurrence of risk factors of work
and their severity. From the point of view of work
risk, the most important categories are 2R, 3 and 4.
As of 15 June 2021, 524,030 persons were registered
in these categories of risk work, which is a decrease
of 20,524 employees compared to the previous period
from 4 June 2020. A total of 13,006 people in the
Czech Republic were included in category 4, which
are high-risk workplaces, that is 28 employees more
than in the previous period.

The current number of employees classified according
to individual categories of work in the regions is
given in Tab. 8.1.1. The most employees exposed

Tab. 8.1.1 Pocet exponovanych zaméstnancu v kategoriich prace podle kraju k 15. 6. 2021
Tab. 8.1.1 Number of exposed employees in categories of work: by region, as of June 15, 2021

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 241 060 101764 | 198 152 90 420 1758 656 40 589 10 685 561 3
Jihocesky 131426 54 307 | 102477 43 529 470 341 27 582 10 399 897 38
Jihomoravsky 260 538 106 359 | 216 393 90 554 2750 1644 40 810 14 121 585 40
Karlovarsky 69 518 31598 61693 29 356 109 14 7 639 2219 77 9
Kralovéhradecky 122714 49 875 96 093 40708 4063 1417 21781 7 666 777 84
Liberecky 89 144 37 646 72 766 32 236 650 137 15 386 5250 342 23
Moravskoslezsky | 285 289 108 221 | 178 181 78 066 8 394 3964 94 744 25892 3970 299
Olomoucky 153 879 59563 | 113 039 46 422 5354 2177 34 465 10 841 1021 123
Pardubicky 113 025 44 563 91 498 39 321 3568 693 17 370 4 497 589 52
Plzersky 149 426 60519| 118471 51795 2623 1576 27 321 7 100 1011 48
StfedoCesky 264 207 98 664 | 213 001 83 324 5718 2160 44 352 13 141 1136 39
Ustecky 186 617 78786| 136776 60 704 1711 978 47 261 17 038 869 66
Vysocina 122 078 46 474 98 418 41143 3452 1110 19781 4209 427 12
Zlinsky 127 073 51 405 95 006 38729 2819 1184 28 504 11 325 744 167
Neuvedeno / N.a. 19 0 19 0
Celkem / Total 2316013 929744 (1791983 | 766 307 43 439 18 051 | 467 585| 144 383 13 006 1003
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Tab. 8.1.2 Pocet evidovanych expozic zaméstnanct podle faktoru, stav k 15. 6. 2021
Tab. 8.1.2 Number of registered exposures of employees by factor, as of 15 June 2021

Kategorie / Category

Faktor / Factor 2 2R 3 4 2+2R+3+4 2R+3+4

Biologické &initele / Biological factors 190 053 9743 23 091 64 222 951 32 898
Fyzicka zatéz / Physical load 1312 845 9020 125 479 11 | 1447355 134 510
Hluk / Noise 619818 22 900 258 056 1499 902 273 282 455
Chemické latky / Chemicals 318 890 8 694 15485 1869 344 938 26 048
lonizujici zafeni / lonizing radiation 50 0 0 0 50 0
Neionizujici zafeni / Non-ionizing radiation 13 043 272 29 248 0 42 563 29 520
Prace ve zvySeném tlaku / Work at elevated 162 3 113 1 279 117
pressure

Pracovni poloha / Working position 1118 702 1475 48 443 0| 1168620 49918
Prach / Dust 238 972 5399 55115 5122 304 608 65 636
Psychicka zatéz / Psychical load 861 307 1871 37 208 0 900 386 39079
Vibrace / Vibration 201 419 6 158 57 181 6 293 271 051 69 632
Vybrané prace / Selected works 1077 0 27 0 1104 27
Zatéz chladem / Cold load 267 362 27 5204 0 272 593 5231
Zatéz teplem / Heat load 144 516 785 12634 84 158 019 13 503
Zrakova zatéz / Visual load 228 334 190 15477 244 001 15 667
Neurceno / Not determined 12 0 4 0 16 4

nasleduje StiedoCesky kraj 51206 osob, coz je zvySeni
0 332 zaméstnanct a Ustecky kraj se 49841 osobami,
coZ je zvyseni o 76 zaméstnanct. V Praze bylo evidova-
no 42908 osob, coz je snizeni 0 506 zaméstnancu.

V kategoriich rizikové prace (2R, 3, 4) je nejvice
evidovanych zaméstnancii v riziku faktoru Hluk —
282455 osob (oproti minulému obdobi nartist o 1,4 %),
Fyzicka zatéz — 134510 osob (nartst o 3,0 %), Vibra-
ce — 69632 osob (narist 0 2,7 %), Prach — 65 636 osob
(nartst o 0,7 %), blize 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 podnikl k zaniku a vzniku pra-
covist. Je otazkou, zda IS KaPr bude schopen v ak-
tudlnim 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 piisobeni skodlivin
na ¢lovéka.

8.2 Registr profesionalnich expozic
karcinogeniim REGEX

Pfedmétem analyzy jsou data pochdzejici z databa-
ze vedené od roku 2009, kterad byla vytvofena jako

in the categories of hazardous work (2R, 3, 4) are
in the Moravian-Silesian Region (107,108); this is
a decrease of 8,862 compared to the previous period.
There follows the Central Bohemian Region (51,206
persons), with an increase of 332 employees and the
Usti nad Labem Region (49,841 persons), which is
an increase of 76 employees. A total of 42,908 people
were registered in Prague, which is a decrease of
506 employees.

In the categories of hazardous work (2R, 3, 4), the
most employees registered are at risk of the Noise
Sfactor — 282,455 persons (increase by 1.4% compared
to the previous period), Physical load — 134,510
persons (increase by 3.0%), Vibration — 69,632
persons (increase by 2.7%), Dust — 65,636 persons
(increase by 0.7%); for more details see Tab. 8.1.2.

The presented numbers of registered persons cannot
be considered unchanged. In the next period, due to
the relatively rapid change in the production programs
of small and medium-sized enterprises, workplaces
will be created or cancelled. The question is whether
IS KaPr will be able to record these changes in the
current time. There will be changes in the number
of works in each category. Over time, there are also
legislative changes, which include new knowledge
about the effects of pollutants on humans.
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samostatny modul Informaéniho systému Katego-
rizace praci a nezahrnuje data, kterd byla ziska-
na v minulosti a jsou uloZena v ptvodni databazi
REGEX.

Pocet osob registrovanych v roce 2020 v Registru osob
profesionalné exponovanych karcinogenim byl 9191,
coz nepfedstavuje vyznamné snizeni oproti roku 2019.

Nejvice registrovanych profesionalné exponova-
nych osob je v kraji Moravskoslezském, Vysocina
a kraji StfedocCeském, viz tab. 8.2.1. Jde o pfiblizné
stejny pocet exponovanych jako vroce 2019. V Pra-
ze je registrovano 635 exponovanych. V ostatnich
krajich dochéazi k mirnému sniZeni exponovanych.

Ptehled o tom, pii kterych ekonomickych aktivi-
tach, kédovanych podle metodiky NACE-CZ, do-
chazi k expozici karcinogennim agens, prezentu-
je tab. 8.2.2. Nejcastéjsi ekonomické aktivity, pii
kterych jsou pracovnici exponovani karcinogenim,
jsou zdravotni péce (celkem 2320 osob), coz je pfi-
blizné stejny pocet exponovanych jako v roce 2019.

Pokud jde o expozice jednotlivym karcinogennim
agens, nejcastéjs§im divodem k registraci je expozi-
ce cytostatikiim (2 503 osob), dale expozice sléva-
renskému prachu (1309 osob) a profesionalni ex-
pozice prachu tvrdych diev (1201 osob). Celkovy
pfehled o expozicich jednotlivym karcinogenim
uvadi tab. 8.2.3.

8.2 Register of Occupational
Exposures to Carcinogens

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

The number of persons registered in 2020 in the
Register of Persons Professionally Exposed to
Carcinogens was 9,191, which does not represent
a significant reduction compared to 2019.

The most professionally exposed persons are
registered in the
Vysocina and the Central Bohemian Region, see

Moravian-Silesian  Region,

Tab. 8.2.1. This is approximately the same number
of exposed as in 2019. In Prague, 635 exposed
persons are registered. In other regions there is
a slight decrease in exposed persons.

An overview of which economic activities, coded
according to the NACE-CZ methodology, are
employees exposed to carcinogenic agents, presents
Tab. 8.2.2. The most common economic activities
in which workers are exposed to carcinogens are
health care (a total of 2,320 people), which is
approximately the same number of exposed as in
2019.

Tab. 8.2.1 Pocet registrovanych osob v databazi REGEX k 31. 12. 2020

Tab. 8.2.1 The number of registered persons in the REGEX database, as of December 31, 2020
Kraj / Region Pocet osob / No. of persons
Hlavni mésto Praha 635
Jihogesky 169
Jihomoravsky 219
Karlovarsky 184
Kralovéhradecky 712
Liberecky 249
Moravskoslezsky 2144
Olomoucky 603
Pardubicky 645
Plzensky 280
StredocCesky 952
Ustecky 259
Vysoc¢ina 1242
Zlinsky 898
Celkem / Total 9191
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8.3 Monitorovani zdravotnich u¢inku
rizikovych faktor( prace — Narodni
zdravotni registr nemoci z povolani

Vyskyt profesionalnich onemocnéni zahrnujicich
nemoci z povolani a ohroZeni nemoci z povolani
je jednim z ukazatelli zdravotniho stavu populace

Regarding exposure to individual carcinogenic
agents, the most common reasons for registration
are exposure to cytostatics (2,503 persons), then
exposure to foundry dust (1,309 persons) and
occupational exposure to hardwood dust (1,201
persons). A general overview of exposures to
individual carcinogens is given in Tab. 8.2.3.

Tab. 8.2.2 Pocet osob registrovanych v IS REGEX podle hospodarskych aktivit vedenych k 31. 12. 2020
Tab 8.2.2 The number of registered persons by the economic activity, as of December 31, 2020

Hospodafska aktivita / Economic activity N:?ff;,gfs‘;bns
Obsluha stacionarnich strojli a zafizeni / Operator of stationary machines and equipment 2196
Specialisté v oblasti zdravotnictvi / Health specialists 1952
Kovodélnici, strojirensti délnici a pracovnici v pfibuznych oborech / Metalworkers, engineering workers and workers 1527
in related branches
Zpracovatelé potravin, dfeva, textilu a pracovnici v pfibuznych oborech / Food, wood, textile processors and related workers 1022
Techniéti a odborni pracovnici v oblasti védy a techniky / Technicians and associate professionals in the field of science 464
and technology
QOdborni pracovnici v oblasti zdravotnictvi / Specialist staff in the health sector 368
Pracovnici v oblasti uméleckych a tradiénich femesel a polygrafie / Workers in the field of art and traditional crafts and polygraphy 332
Pracovnici osobni péce v oblasti vzdélavani, zdravotnictvi a v pfibuznych oblastech / Personal care workers in education, 326
health and related fields
Remesinici a kvalifikovani pracovnici na stavbach (kromé elektrikard) / Craftsmen and skilled workers at construction sites 292
(except electricians)
Ridi&i a obsluha pojizdnych zafizeni / Drivers and operators of mobile devices 170
Montézni délnici vyrobku a zafizeni / Assembly workers of products and equipment 144
Pomocni pracovnici v oblasti téZby, stavebnictvi, vyroby, dopravy a v pfibuznych oborech / Labourers in mining, construction, 121
manufacturing, transportation and related fields
Pracovnici v oboru elektroniky a elektrotechniky / Workers in the field of electronics and electrical engineering 81
Specialisté v oblasti védy a techniky / Specialists in science and technology 75
Specialisté v oblasti vychovy a vzdélavani / Specialists in education 35
Uklize¢i a pomocnici / Cleaners and helpers 31
Pracovnici v oblasti prodeje / Sale workers 25
Urednici pro zpracovani &iselnych tdajt a v logistice / Officials for the processing of numerical data and logistics 13
Ridici pracovnici v oblasti vyroby, informaénich technologii, vzdélavani a v pribuznych oborech / Executives in manufacturing, 9
information technology, education, and related fields
Kvalifikovani pracovnici v zemédélstvi / Skilled workers in agriculture 6
Pracovnici v oblasti osobnich sluzeb / Workers in personal services 3
Obsluha strojli a zafizeni, montéfi / Machine operators, fitters 2
Pracovnici s odpady / Waste workers 2
Pracovnici v oblasti ochrany a ostrahy / Security workers 2
Ridici pracovnici v oblasti spravy podniku, obchodnich, administrativnich a podptimych &innosti / Executives in business 2
administration, commercial, administrative and support service activities
VSeobecni administrativni pracovnici, sekretafi a pracovnici pro zadavani dat a zpracovani / General administrative staff, secretaries 2
and staff for data entry and processing
Kvalifikovani pracovnici v lesnictvi, rybarstvi a myslivosti / Skilled workers in forestry, fishery and hunting 1
QOdborni pracovnici v obchodni sféfe a vefejné spravé / Professional staff in business and public administration 1
Pomocni a nekvalifikovani pracovnici / Labourers, unskilled workers 1
Ostatni ufednici / Other officials 1
Zakonodarci, nejvyssi statni urednici a nejvyssi predstavitelé spolecnosti / Lawmakers, top government officials 1
and top representatives
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Tab. 8.2.3 Pocet registrovanych osob podle karcinogenniho agens, k 31. 12. 2020
Tab 8.2.3 The number of registered persons by the carcinogenic agent, as of December 31, 2020

Karcinogen / Carcinogen Pocet osob
No. of persons

Cytostatika / Cytostatics 2503
Slévarensky prach / Foundry dust 1309
Prach z tvrdych dfevin / Hardwood dust 1201
Latka s vétou R45 nebo H350 / Substance with R45: May cause cancer 735
Benzo[alpyren / Benzo[a]pyrene 564
Prach — ¢ernouhelnych dold / Dust — pit coal mines 458
Prach — ostatni kiemicitany (s vyjimkou azbestu) / Dust — other silicates except of asbestos 454
Styren / Styrene 412
Benzen / Benzene 357
Prach — koks / Dust — coke 285
Prach — kfemen / Dust — silica 282
Prach — grafit / Dust — graphite 268
Slouéeniny niklu, jako Ni / Nickel compounds, as Ni 185
Horninové prachy / Rock dusts 184
Formaldehyd / Formaldehyde 183
Ostatni slou¢eniny chromu / Other chromium compounds 175
Vulkaniza¢ni dymy / Vulcanization fumes 141
Chrom (V1) a jeho slouéeniny / Chromium (VI) and compounds 141
Nikl / Nickel 127
1,3-Butadien / 1,3-Butadiene 116
Prach z chromu / Chromium dust 112
Prach — dinas / Dust — Dinas 98
Oxid kademnaty / Cadmium oxide 75
Kadmium a jeho slou€eniny / Cadmium and compounds 49
Prace spojené s expozici polycyklickym aromatickym uhlovodikim... (cely nazev viz naf. vl. €. 178/2001 Sb. 43
v platném znéni) / Works in exposure of PAHs...

Arsen / Arsenic 42
Prach — Samot / Dust — fire-clay 39
Ethylenoxid / Ethylene oxide 38
Vulkanizaéni dymy rozpustné v cyklohexanu / Vulcanization fumes soluble in cyclohexane 38
Prach — azbestova vlakna / Dust — asbestos fibres 33
Prach — talek / Dust — talc 24
Latka s vétou R49 nebo H350i / Substance with R49: May cause cancer after inhalation 22
Dichroman draselny / Kalium dichromate 22
Tetrachlorethen / Tetrachloroethene 20
Dichroman sodny 18
Cernouhelna smola / Coal tar 17
Tetrachlormethan / Tetrachloromethane 12
Dichlormethan / Dichloromethane 10
Dimethylsulfat 10
o-Toluidin 7
Thioacetamid / Thioacetamide 6
Chrom — prach / Chromium dust 6
Chroman olovnaty, jako Cr/ Lead chromate 3
Chroman draselny / Potassium chromate 1
N-Nitrosodipropylamin / N-Nitrosodipropylamine 1

Pozn.: véta R 45 (Mlze vyvolat rakovinu.) nebo H350 (MGze vyvolat rakovinu.)
véta R 49 (Maze vyvolat rakovinu pfi vdechovani.) nebo H350i (Muze vyvolat rakovinu pfi vdechovani)
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Tab. 8.3.1 Hl4Sené nemoci z povolani a ohroZeni nemoci z povolani v letech 2010-2020
Tab. 8.3.1 Reported cases of occupational diseases and threat of occupational disease in 2010-2020

Occupational diseases

2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Pocet pacientd 1050 |1054 | 911 | 876 |1065 | 911 [1051 [ 1117 |1034 | 951 | 952
Number of patients
Profesionaini onemocnéni celkem 1292 [ 1266 | 1099 | 1042 | 1250 | 1092 | 1297 | 1370 | 1282 | 1145 | 1112
Professional diseases total
Z toho: / From that:
Nemoci z povolani 1236 [1210 | 1042 | 983 | 1214 | 1035 | 1242 | 1278 | 1222 | 1067 | 1035

Ohrozeni nemoci z povolani

Threat of occupational disease %6 %6 57

59 36 57 55 92 60 78 77

Profesionalni onemocnéni — muzi

Incidence rate per 100,000
medically insured employees

., . 734 746 687 545 598 542 678 566 531 475 438
Professional diseases — men
Profesionaini onemocnéni - zeny 558 | 520 | 412 | 331 | 467 | 369 | 619 | 551 | 503 | 476 | 514
Professional diseases — women
Incidence na 100 000 nemocensky
pojisténych zaméstnancu 300 | 30,3 | 246 | 236 | 283 | 244 | 284 | 203 | 271 | 242 | 237

a pracovnich podminek. Nemoc z povolani je defino-
vana v nafizeni vlady ¢. 290/1995 Sb., kterym se sta-
novi seznam nemoci z povolani, ve znéni pozd¢jsich
ptredpist. (Zatim posledni novelizace byla provedena
nafizenim vlady ¢. 168/2014 Sb.). Podle tohoto nafi-
zeni se za nemoci z povolani povazuji nemoci vznika-
jici neptiznivym ptisobenim 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 nepfiznivym piisobenim chemic-
kych latek. Ohrozenim nemoci z povolani se podle
§ 347 zakona ¢. 262/2006 Sb., zdkoniku prace, rozu-
mi takové zmény zdravotniho stavu, jez vznikly pfi
vykonu prace nepfiznivym plisobenim podminek, za
nichz vznikaji nemoci z povolani, avSak nedosahuji
takového stupné poskozeni zdravotniho stavu, ktery
1ze posoudit jako nemoc z povolani, a dal$i vykon préa-
ce za stejnych podminek by vedl ke vzniku nemoci
z povolani.

V roce 2020 bylo do tohoto seznamu zafazeno nové
infekéni onemocnéni — COVID-19, zptisobené koro-
navirem SARS-CoV-2. Toto onemocnéni se hlasi jako
nemoc z povolani v ramci V. kapitoly (infekéni nemo-
ci pfenosné a parazitarni).

V Ceské republice bylo v roce 2020 hlaseno u 952
pracovnikil (514 Zen a 438 muzl) celkem 1112 pro-
fesionalnich onemocnéni, z toho bylo 1035 nemoci

8.3 Monitoring of health effects —
National 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 diseases are defined in Government
Decree No. 290/1995 Coll., Which lays down the list
of occupational diseases, as amended. (So far, the
last amendment was made by Government Decree
No. 168/2014 Coll.). For the purposes of this
Regulation, occupational diseases are considered to
be diseases arising from adverse effects of chemical,
physical, biological or other harmful effects if they
have occurred under the conditions set out in the list
of occupational diseases. Occupational diseases are
also understood as acute poisoning caused by the
adverse effects of chemicals. According to Section
347 of Act No. 262/2006 Coll., The Labor Code,
the threat of occupational diseases means such
changes in the state of health that occurred during
the performance of work due to the adverse effects
of conditions under which occupational diseases
arise, but do not reach such a degree of damage
to health. a condition that can be considered an
occupational disease, and further performance of
work under the same conditions would lead to an
occupational disease.
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Tab.8.3.2 Nemociz povoliani a ohroZeni nemociz povolani podle kapitol seznamu nemoci z povolani, 20162020

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

diseases, 2016-2020

. 2016 2017 2018 2019 2020
Cislo a nazev kapitoly Sl T o Glle o
Chapter number and title GIE || g elkem | elkem | | elkem| elkem |
P Total % Total % Total % Total % Total %
Nemoci zplisobené chemickymi latkami /
I Diseases caused by chemicals 6 0.5 7 05 9 0.7 6 0.6 5 05
Nemoci zplsobené fyzikalnimi faktory /
.| piseases caused by physical factors 665 | 53,5 767 | 60,0| 754 |588 | 527 |49,4| 480 |464
Nemoci dychacich cest, plic, pohrudnice,
Ill. | pobfiSnice / Diseases of the respiratory tract, 184 14,8 155 12,1 200 |[15,6 172 16,1 125 12,1
lungs, pleura and peritoneum
IV. | Nemoci kozni / Diseases of the skin 181 14,6 177 13,8 166 [12,9 168 15,7 131 12,7
Nemoci pfenosné a parazitarni / Infectious
V. and parasitic diseases 205 | 16,5 171 13,4 153 [ 11,9 193 18,1 294 | 284
Nemoci zpisobené ostatnimi faktory a Ciniteli /
Wk Diseases caused by other factors and agents 1 0.1 1 0.1 0 0 1 0.1 0 0

z povolani a 77 ohroZeni nemoci z povolani. Inciden-
ce profesionalnich onemocnéni byla 23,7 pfipadl na
100 tisic zaméstnanct v civilnim sektoru nemocensky
pojisténych podle zékona ¢. 187/2006 Sb., ve znéni
pozdéjsich predpist. Ve srovnani s rokem 2019 klesl
pocet hlasenych profesionalnich onemocnéni o 33, tj.
0 3 % ptipadi. Incidence profesiondlnich onemocné-
ni klesla o 0,5 ptipadu na 100 tisic pojisténci. Vyvoj
profesionalnich onemocnéni od roku 2000 je zobra-
zen na obr. 8.2, detailnéjsi pocty hlaSenych onemoc-
néni od roku 2010 zobrazuje tab. 8.3.1.

Rozbor dat ukazal, Ze u 143 osob byla v pribehu roku
hlasena vice nez jedna nemoc z povolani, ohrozeni
nemoci z povolani nebo jejich kombinace. Nejéastéji
byla diagnostikovana kombinace syndromu karpal-
niho tunelu na pravé a levé ruce vzniklého pii praci
s pfetézovanim koncetin nebo pfi praci s vibrujicimi
nastroji.

8.3.1 Nemoci z povolani

Pokud jde o lokalizaci, nejvice nemoci z povolani bylo
diagnostikovano v Moravskoslezském kraji (celkem
290, tj. 28 % vSech hlasenych ptipadit). Nejpocetné;si
kategorii hlaSenych nemoci z povoldni v Moravsko-
slezském kraji pfedstavovala onemocnéni zpisobena
fyzikalnimi faktory — celkem 166, tj. 36 % vsech pfi-
padt hlasenych v ramci kapitoly II. seznamu nemoci
z povolani. Ve srovnani s rokem 2019 doslo k nartstu
poctu hlasenych nemoci z povolani v Sesti krajich
0 4 az 29 ptipadul, nejvétsi narist byl v kraji Jihomo-
ravském. V dalSich krajich byl zaznamenéan pokles

In 2020, a new infectious disease, COVID-19, caused
by the coronavirus SARS-CoV-2, was added to this
list. This disease is reported as an occupational
disease under Chapter V (communicable and parasitic
infectious diseases).

In 2020, a total of 1,112 occupational diseases were
reported in 952 workers (514 women and 438 men) in
the Czech Republic, of which 1,035 were occupational
diseases and 77 were threat of occupational diseases.
The incidence rate of occupational diseases was 23.7
cases per 100,000 employees in the civil sector with
health insurance under Act No. 187/2006 Coll., as
amended. Compared to 2019, the number of reported
occupational diseases decreased by 33 cases, ie by 3%
of cases. The incidence rate of occupational diseases
decreased by 0.5 cases per 100,000 insured persons.
The time trend of occupational diseases since 2000 is
shown in Fig. 8.2, more detailed numbers of reported
diseases since 2010 are shown in Tab. 8.3.1.

Data analysis showed that more than one occupational
disease, threat of occupational disease, or
a combination thereof was reported in 143 individuals
during the year. The combination of carpal tunnel
syndrome on the right and left hands was most often
diagnosed, which occurred during work with limb
overload or when working with vibrating instruments.

8.3.1 Occupational diseases

In terms of localization, most occupational diseases
were diagnosed in the Moravian-Silesian Region
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o 1 az 64 ptipadl, nejveétsi byl v kraji Moravskoslez-
ském. U 16 pracovnikil vznikla nemoc z povoladni pii
praci v zahranici.

Z hlediska odvétvi ekonomické cinnosti, nejcastéji
onemocnéli pracovnici v odvétvi ,,zdravotni péce
s 226 hlasenymi piipady; pfevazovala pfenosna a pa-
razitarni onemocnéni — celkem 201 piipadd, z toho
COVID-19 byl zastoupen 126x% a scabies 47krat. Jina
profesionalni onemocnéni byla zjiStovadna méné Cas-
to. Na druhém misté v pofadi Cetnosti bylo odvétvi
,vyroba motorovych vozidel, pfivésti a navésu“ se
108 ptipady; vétsinou §lo o onemocnéni z pietézovani
koncetin (84 ptipadtr). V dalsSich odvétvich ekonomic-
kych ¢innosti byl pocet hlaSenych nemoci z povolani
v rozmezi 1-87 ptipadu.

Nejvice nemoci z povolani bylo vyvoldno plisobenim
fyzikalnich faktord (kapitola II — celkem 480 pftipa-
di). Vyvoj poctu nemoci z povolani od roku 2016
(v€etné ohrozeni nemoci z povolani) podle kapitol
nemoci z povolani ukazuje tab. 8.3.2.

Podle kategorizace predmétné prace zaméstnavatelem
vzniklo nejvice nemoci z povolani u pracovnikd pfi
praci nerizikové, zatazené do kategorie 1 a 2 — celkem
509, tj. 49 % onemocnéni. Pi praci zarazené zaméstna-
vatelem do rizikové kategorie 2R az 4 vzniklo celkem
428, tj. 41 % ptipadtd. U 98, tj. 10 % ptipadt nebyla
kategorizace prace zaméstnavatelem dosud provede-
na, nebo se prace nekategorizuje. Podle hygienickych
posudkil vypracovanych Krajskymi hygienickymi sta-
nicemi (KHS) nebo Statnim titadem pro jadernou bez-
pecnost vzniklo pfi pracich, které byly Setfeny a nasled-
né zatazeny do rizikové kategorie 2R az 4, celkem 630,
tj. 60,9 % nemoci z povolani. Pti nerizikovych pracich
zatazenych do kategorie 1 nebo 2 vzniklo celkem 350,
tj. 33,8 % nemoci z povolani. V 55, tj. 5,3 % piipadech
se KHS nemohla v dobé¢ Setteni ke kategorizaci prace
spolehlivé vyjadiit, nebo se prace nekategorizuje.

Pti pracich, které byly kategorizovany zaméstnava-
telem jako nerizikové, vznikaly zejména nemoci pte-
nosné a parazitarni (216 piipadi), nemoci kozni (90
pripadi), alergické nemoci plic a hornich cest dycha-
cich (celkem 23 pfipadl), u nichz se uplatituje také
individualni vnimavost jednotlivych osob.

U praci pivodné zaméstnavatelem zafazenych do
nerizikovych kategorii 1 ¢i 2 (celkem 174 ptipadl)

(290 in total, ie 28% of all reported cases). The most
numerous category of reported occupational diseases
in the that region was represented by diseases caused
by physical factors — a total of 166, ie 36% of all cases
reported under Chapter II. of the list of occupational
diseases. Compared to 2019, there was an increase in
the number of reported occupational diseases in six
regions by 4 to 29 cases, the largest increase being
in the South Moravian Region. A decrease of 1 to
64 cases was recorded in other regions, the largest
being in the Moravian-Silesian Region. At a total of
16 workers there developed an occupational disease
while working abroad.

In terms of the economic activity sector, workers in
the ‘health care’ sector became the most sick with
226 reported cases;, communicable and parasitic
diseases predominated — a total of 201 cases, of which
COVID-19 was represented 126 times and scabies 47
times. Other occupational diseases were detected less
frequently. In second place in the order of frequency
was the branch ‘“manufacture of motor vehicles,
trailers and semi-trailers” with 108 cases; it was
mostly a disease of limb overload (84 cases). In other
sectors of economic activity, the number of reported
occupational diseases ranged from 1 to 87 cases.

Most occupational diseases were caused by physical
factors (Chapter Il — a total of 480 cases). The time
trend of the number of occupational diseases since
2016 (including the threat of occupational diseases)
according to the Chapters of occupational diseases is
shown in Tab. 8.3.2.

According to the categorization of the work in
question by the employer, most occupational diseases
arose among workers at non-risk work, classified in
categories 1 and 2 — a total of 509, ie 49% of diseases.
A total of 428 cases, ie 41% of cases, occurred during
work classified by the employer in risk categories
2 to 4. In 98, ie 10% of cases, the categorization of
work has not yet been performed by the employer, or
the work is not categorized. According to hygienic
assessments prepared by the Regional Public Health
Authority or the State Office for Nuclear Safety, a total
of 630, ie 61% of occupational diseases, arose during
the work that was investigated and subsequently
classified in risk category 2R to 4. A total of 350, ie
34% of occupational diseases occurred during non-
risk work classified in category I or 2. In 55, ie 5%
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predstavuji problém nemoci z povolani, které vznikly
v dusledku pusobeni fyzikalnich faktor (hluk, vib-
race a pretézovani koncetin). Protoze v ramci Setfeni
nemoci z povolani bylo KHS ovéteno, Ze podminky
vzniku nemoci z povolani byly splnény, znamena to,
7e u téchto ptipadl byla pivodni kategorizace praci
provedena zaméstnavatelem chybné.

Ze 150 ptipadi onemocnéni COVID-19 jich napros-
ta vétSina (148 ptipadi) pochazelo z odvétvi ekono-
mické ¢innosti ,,Zdravotni a socialni péce“. Nejvice
pfipadi vzniklo v Psychiatrickych 1é¢ebnach (23 pii-
padt), v domovech pro seniory (12 piipadi) a v Al-
zheimercentru (10 pfipadl). Onemocnély zejména
zdravotni sestry (62 ptipadir). V sestupném potadi na-
sledovali 1ékafi a sanitatky — oSetfovatelky (po 27 pfi-
padech), dale pecovatelky (6 ptipadil), fyzioterapeuti
a zdravotni¢ti zachranafi (po 5 ptipadech), pracovnice
socialnich sluzeb (4 pfipady), pracovnice v piimé ob-
sluzné péci a udrzbafi (po dvou ptipadech) a dale byly
hlaseny jednotlivé piipady. Ve 23 % ptipadi probihalo
onemocnéni pod klinickym obrazem vir6zy s chfip-
kovymi ptiznaky nebo se zanétem hornich cest dycha-
cich. U tii osob toto onemocnéni vyvolalo zapal plic.
U zbylych ptipadd nebyly klinické ptiznaky tohoto
onemocnéni v hlagenich popsany.

Je pravdépodobné, Ze v roce 2021 a mozna i v dalSich
letech bude pfipadi onemocnéni COVID-19 mnohem
vice. Setkavame se s tim, Ze ¢asto ani zdravotnicti
pracovnici nevédi, Ze onemocnéni COVID-19 mtize
byt za urcitych specifickych podminek uznano za ne-
moc z povolani. Aby se tak stalo, musi jit o onemoc-
néni, které probéhlo s klinickymi projevy, vyzadalo
si pracovni neschopnost, bylo potvrzeno pomoci PCR
nebo antigennich testll a epidemiologickym Setfenim
na pracovisti bylo prokazano, ze pacient vykonaval
v inkubaéni dob¢ pted vznikem onemocnéni praci, pii
které existuje vyznamné riziko se touto nemoci naka-
zit. Takovi pracovnici pak mohou sami nebo prostied-
nictvim svého registrujictho 1ékate zazadat o Setfeni
nemoci z povolani na pfislusném stfedisku nemoci
z povolani.

Praxe ukazuje, ze zejména alergickd onemocnéni
a nadorovd onemocnéni jsou podhodnoceny. Muze
to byt zptisobeno nespecifickym klinickym obrazem
téchto onemocnéni, neznalosti kritérii pro rozpoznani
nemoci z povolani nebo i dlouhou latenci od zacatku
expozice do vzniku nemoci. Pocty hlasenych nemoci

of cases, the Authority could not reliably comment the
categorization of work at the time of the investigation,
or the work is not to be categorized.

The work, which was categorized by the employer as
non-risk, mainly involved communicable and parasitic
diseases (216 cases), skin diseases (90 cases), allergic
diseases of the lungs and upper respiratory tract (23
cases in total), in which individual susceptibility of
individuals also applies.

For work originally classified by the employer
into non-risk categories 1 or 2 (174 cases in total),
occupational diseases, which arose as a result of
physical factors (noise, vibration and limb overload),
represent a problem. Because the Authority verified that
the conditions for the occurrence of an occupational
disease were met as part of the investigation of an
occupational disease, this means that in these cases
the original categorization of work was carried out
incorrectly by the employer.

Of the 150 cases of COVID-19, the vast majority
(148 cases) came from the “Health and social care”
sector of economic activity. Most cases occurred
in psychiatric hospitals (23 cases), in retirement
homes (12 cases) and in the Alzheimer’s Centre
(10 cases). Nurses in particular were affected (62
cases). In descending order followed physicians
and paramedics — nurses (27 cases each), nurses (6
cases), physiotherapists and paramedics (5 cases
each), social workers (4 cases), direct service workers
and maintenance workers (two cases each) and other
single cases were also reported. In 23% of cases,
the disease was under the clinical picture of a virus
with flu-like symptoms or inflammation of the upper
respiratory tract. In three people, this disease caused
pneumonia. In the remaining cases, the clinical signs
of the disease were not reported.

1t is likely that in 2021 and possibly in the next years
there will be many more cases of COVID-19. We find
that often even healthcare professionals do not know
that COVID-19 can be recognized as an occupational
disease under certain specific conditions. For this to
happen, the disease must have clinical manifestations,
cause incapacity for work, be confirmed by PCR or
antigen tests, and an epidemiological examination at
the workplace showed that the patient was performing
work during the incubation period prior to the onset
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z pfetéZovani koncetin a nemoci z vibraci jsou rovnéz
podhodnoceny. Pacienti Casto pfichazeji na Stredis-
ka nemoci z povolani az po provedenych opera¢nich
zakrocich, aniz by byli pfed operaci fadné vySetieni
elektromyograficky, resp. tfifazovou scintigrafii lokti,
takze v poopera¢ni dob¢ u nich profesionalni onemoc-
néni jiz pro nesplnéni klinickych kritérii neni mozno
uznat.

Dosud se také nepodafilo prosadit, aby do Seznamu
nemoci z povolani bylo zafazeno onemocnéni bederni
patete z tézké fyzické prace, i kdyz vétSina zemi Ev-
ropské unie jiz toto onemocnéni hlasi a odSkodiuje.
Protoze navrzena kritéria pro uznani klinického stup-
n¢ onemocnéni i pro prikaz expozice byla nastavena
velmi ptisnég, ani zde nepfedpokladame, Ze by po zata-
zeni tohoto onemocnéni do Seznamu nemoci z povo-
lani doslo vyraznému navyseni poctd hlaSenych pii-
padu. Pfitom by to mélo vyznamny preventivni efekt,
ktery by vedl ke sniZzeni téchto onemocnéni.

8.3.1 Ohrozeni nemoci z povolani

V roce 2020 bylo u 73 pracovniki (34 muzt a 39 Zen
a) hlaseno celkem 77 pfipadli ohroZeni nemoci z po-
volani. Oproti roku 2019, kdy bylo hlaseno celkem 78
pfipadl ohrozeni nemoci z povolani, nedoslo k zadné-
mu narastu. Nejvice piipadt ohrozeni nemoci z povo-
lani bylo hlaSeno z kraje Moravskoslezského (14, tj.
18,2 % ptipadll). PostiZeni byli pfedevsim pracovnici
,»vyroby motorovych vozidel, pfivést a navésu“ cel-
kem 21, tj. 27,3 % ptipadt).

Nejcastéji bylo diagnostikovano ohrozeni nemoci
z povolani poskozenim perifernich nervi z dlouhodo-
bé nadmérné jednostranné zatéze koncetin a ohrozeni
poskozenim perifernich nervi z vibraci. V ramci téch-
to dvou polozek byl lehky syndrom karpalniho tunelu
diagnostikovan v 68 ptipadech.

Nejvice ptipadt ohrozeni nemoci z povolani vzniklo
u pracovnikil pfi praci zafazené zaméstnavatelem do
rizikové kategorie 2R az 4 (celkem 59, tj. 76,6 % pfi-
padir). V nerizikovych kategoriich 1 a 2 vzniklo cel-
kem 18, tj. 23,4 % ptipadt. Podle hygienickych po-
sudkl vypracovanych KHS vzniklo pii pracich, které
byly Setfeny a nasledné zatazeny do rizikové katego-
rie 2R az 4, celkem 75, tj. 97,4 % ohroZeni nemoci
z povolani. V nerizikovych kategoriich 1 a 2 vznikly
jen 2, tj. 2,6 % pripadu.

of the disease. at which there is a significant risk of
contracting the disease. Such workers may then,
themselves or through their registering doctor, apply
for an examination of an occupational disease at the
relevant occupational disease centre.

Experience shows that allergic diseases and cancer
in particular are underestimated. This may be due
to a non-specific clinical picture of these diseases,
ignorance of the criteria for recognizing an
occupational disease, or even a long latency from
the exposure beginning to the onset of the disease.
The numbers of reported limb overload diseases
and vibration diseases are underestimated as well.
Patients often come to occupational disease centres
only after surgery, without being properly examined
electromyographically before surgery, namely three-
phase scintigraphy of the elbows, so that in the
postoperative period the occupational diseases can
no longer be recognized for not meeting the clinical
criteria.

1t has also not yet been possible to enforce the inclusion
of lumbar spine diseases due to hard physical work
in the List of Occupational Diseases, although most
countries in the European Union already report and
compensate for this disease. As the proposed criteria
for the recognition of the clinical degree of the disease
and for prove of exposure were set very strictly, we
do not assume that there will be a significant increase
in the number of reported cases after the inclusion
of this disease in the List of Occupational Diseases.
However, it would have a significant preventive effect,
which would lead to a reduction in these diseases.

8.3.1 Threat of occupational disease

In 2020, a total of 77 cases of occupational disease
were reported in 73 workers (34 men and 39 women).
Compared to 2019, when a total of 78 cases of threat
of occupational diseases were reported, there was no
increase. Most cases of threat of occupational diseases
were reported from the Moravian-Silesian Region (14,
ie 18% of cases). Workers were mainly affected in the
“manufacture of motor vehicles, trailers and semi-
trailers” in a total of 21, ie 27% of cases).

The most frequently diagnosed were the risk of
occupational diseases due to damage to peripheral
nerves from long-term excessive unilateral load on
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I zde problémem ziistadvaji ptipady ohrozeni nemoci
z povolani, které vznikly v disledku ptisobeni vibraci
nebo pretézovani koncetin u praci ptivodné zaméstna-
vatelem zatazenych do nerizikovych kategorii 1 a 2
(celkem 17 piipadl). Protoze v rdmci Setfeni nemoci
z povolani bylo KHS ovéfeno, ze podminky vzniku
ohrozeni nemoci z povolani byly splnény, znamena to,
7e u téchto ptipadl byla pivodni kategorizace praci
provedena zaméstnavatelem chybné.

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

the limbs and the risk of damage to peripheral nerves
from vibrations. Within these two items, mild carpal
tunnel syndrome was diagnosed in 68 cases.

Most cases of threat of occupational diseases occurred
in workers at work classified by the employer in the
risk category 2R to 4 (a total of 59, ie 77% of cases).
A total of 18, ie 23% of cases, occurred in non-
risk categories 1 and 2. According to the hygienic
assessments prepared by the Regional Public Health
Authority, a total of 75, ie 97% of the threat of
occupational diseases arose during the work, which
was investigated and subsequently included in the risk
category 2R to 4. In non-risk categories 1 and 2, only
2, ie 3% of cases, occurred.

Cases of risk of occupational diseases, which arose
as a result of vibration or overloading of limbs
in work originally classified by the employer in
non-risk categories 1 and 2 (a total of 17 cases),
remain a problem. As the Authority verified during
the investigation of occupational diseases that the
conditions for the risk of occupational diseases
were met, this means that in these cases the original
categorization of work was performed incorrectly by
the employer.

Further information on the analysis of occupational
diseases is available on request in the register of
occupational diseases at registrnzp@szu.cz.
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Occupational health hazards and their consequences

Obr. 8.1 Zaméstnanci zafazeni v kategoriich rizikové prace v krajich, stav k 4. 6. 2020
Fig. 8.1 Employees registered in the risk work categories in regions, as of June 6, 2020

Kraj / Region:

Moravskoslezsky
Stfedocesky

Ustecky kraj [] Zeny - kategorie 2R / Women — category 2R
JihomoraVSky B Zeny — kategorie 3/ Women — category 3
Olomoucky
Praha M Zeny — kategorie 4/ Women — category 4
Zlinsky [ Muzi - kategorie 2R / Men — category 2R
Plzerisky B Muzi - kategorie 3/ Men — category 3
JihocCesky M Muzi — kategorie 4 / Men — category 4
Kralovéhradecky
Vysocgina
L Celkem v kategoriich rizikové prace 165 619 zen a 376 935 muzu.
Pardubicky A total of 165,619 women and 376,935 men in the risk work categories.
Liberecky
Karlovarsky

0 20 40 60 80 100 120 140
Pocet [v tisicich]
Number [in thousands]

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

Obr. 8.2 Vyvoj poétu nové hlaSenych profesionalnich onemocnéni v CR, 2000-2020
Fig. 8.2 Trend in professional diseases incidence in the Czech Republic, 2000-2020
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Zdroj: Narodni registr nemoci z povolani
Source: National Register of Occupational Diseases
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9. ZAVERY

Vysledky Systému monitorovani za rok 2020 piinesly
dalsi tidaje do dlouhodobé tfady, na zakladé které je
mozné odhadovat iroven a trendy expozice obyvatel
Skodlivinam a naslednych zdravotnich rizik ze sledo-
vanych slozek zivotniho prostiedi.

Z meteorologického hlediska byl rok 2020 teplotné
a srazkové nadnormadlni, se standardnimi rozpty-
lovymi podminkami. Nestandardni situaci ovSem
pfinesla pandemie SARS-CoV-2, coZz se projevilo
opétovnym poklesem znecisténi ovzdusi a dosazenim
dlouhodobych minim koncentraci zejména aeroso-
lovych castic a oxidu dusicitého. Také zneciSténi
polycyklickymi aromatickymi uhlovodiky se snizilo,
avSak zejména v pramyslovych oblastech byly
pfesto piekradovany ro¢ni limitni hodnoty. Z vySe
zminéného vyplyva, ze v roce 2020 pocet pfed¢asnych
umrti odhadovany na zakladé expozice aerosolovym
¢asticim, ve srovnani s pfedchozimi roky opét poklesl,
zatimco odhad teoretického zvySeni poctu nadoro-
vych onemocnéni zdistava na stejné Grovni.

Kvalita pitné vody z vefejnych vodovod v Ceské
republice je dlouhodobé dobra. Nékteré piedevsim
malé vodovody mohou nicméné byt problema-
tické z hlediska vy$§iho obsahu kontaminantil, zej-
ména pesticidl, arzenu, uranu, dusi¢nanti a dalSich.
Dusi¢nany a chloroform vznikajici jako vedlejsi
produkt dezinfekce vody zlstavaji z hlediska zdravot-
vody. V dusledku rozsifeni spektra monitorovanych
pesticidnich latek a jejich metabolitl v pitné vod¢ jsou
pesticidy nejcastéjSim diivodem pro udéleni vyjimky
z divodu nedodrZeni limitniho obsahu. Je tfeba opét
zdiraznit, Zze je nutné ucinné regulovat pouzivani
alespon téch nejproblematic¢téjsich pesticidnich latek
a ménit praxi agrotechnickych postupi.

Piivod tady dtlezitych mineralnich latek potravou je
v ceské populaci nizsi, nez je doporucovano mezi-
narodnimi odbornymi organizacemi. Nedostate¢ny
pfivod vapniku, hotf¢iku a drasliku je dlouhodobé
nachdzen napfi¢ celou populaci. Dalsi mikroelemen-
ty chybi ve stravé zejména zen ve vSech vékovych
skupinach a také u starSich muzd nad 60 let. Naopak
nadmérny je pfivod sodiku u muzi, a to jiz od chla-
peckého véku. Velmi pravdépodobné se tento stav
negativné projevuje na zdravotnim stavu populace.

9. CONCLUSIONS

The results of the Monitoring System supply further
data into a long-term series, based on which it is
possible to estimate the level and trends of population
exposure and subsequent health risks from the
monitored environmental pollutants.

From a meteorological point of view, the year 2020
was above normal in terms of temperature and
precipitation, with standard dispersion conditions.
However, the SARS-CoV-2 pandemic brought about
a non-standard situation, which was reflected in
afurther decrease in air pollution and the achievement
of long-term minimum concentrations, especially of
aerosol particles and nitrogen dioxide. Polycyclic
aromatic hydrocarbon pollution has also decreased,
but annual limit values have been exceeded, especially
in industrial areas. It follows from the above that in
2020 the number of premature deaths, estimated on
the basis of exposure to aerosol particles, decreased
again compared to previous years, while the estimate
of the theoretical increase in the number of cancers
remains at the same level.

The quality of drinking water from public water mains

can be rated as good in the long run in the Czech

Republic. However, some, especially small, water
mains can be problematic in terms of higher content of
contaminants, especially pesticides, arsenic, uranium,

nitrates and others. Nitrates and chloroform, formed
as a by-product of water disinfection, remain the most
problematic contaminants of drinking water monitored
in terms of health visk. Due to the extending spectrum

of the monitored pesticides and their metabolites in

drinking water, pesticides are the most common reason

for granting an exemption due to non-compliance with

the limit content. It must be emphasized that the use of
at least the most problematic pesticides needs to be
effectively regulated and the agrotechnical practices

have to be changed.

The intake of a number of benefit minerals through
diet is lower than recommended in the Czech
population. Insufficient supply of calcium, magnesium
and potassium has long been found across the entire
population. Other micronutrients are missing in the
diet, especially of women of all ages and of older men
over 60 years of age. On the contrary, sodium intake
is excessive in men of all ages, starting from boyhood.
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Pokud by vsak skutecna spotieba potravin odpovida-
la doporuceni podle vyzivové pyramidy, doslo by
u vétsiny populaénich skupin k podstatnému zlepseni
privodu benefitnich mikroprvkd.

U vSech osob, které jsou sledovany v ramci bio-
logického monitoringu, je v krvi nachazen kok-
tejl latek, poskozujicich hormonalni systém cloveka
a zplsobujicich fadu negativnich zdravotnich
dopadd. Kromé¢ jiného jsou ve vSech piipadech na-
lézana kvantifikovatelna mnozstvi kyseliny perfluo-
roktanové (PFOA) a perfluorooktansulfonatu (PFOS),
coz jsou latky pro svou zdravotni nebezpecnost
zatazené v piiloze A Stockholmské imluvy k elimi-
naci z pouzivani. Na zékladé¢ hodnoceni zatéze
dospélych osob jen témito dvéma zastupci hormonal-
nich disruptorG v letech 2018 az 2020, bylo pro
PFOA nalezeno prekroceni bezpeéné mezni hladiny
I. stupné stanovené Némeckou komisi pro biomoni-
toring u 18 % osob a pro PFOS dokonce témét u jedné
ctvrtiny osob (23 %).

Statni zdravotni ustav koordinoval v roce 2019
az 2020 jiz druhé celonarodni lékatské vySeteni
(EHES) zaméfené na vyskyt rizikovych faktor ne-
moci ob&hové soustavy v Ceské dospélé populaci
(25-64 let). Podle vysledkii méfeni ma polovina
Ceské dospélé populace nadlimitni obsah celkového
a LDL- cholesterolu v krvi, ktery je povazovan za
nejvyznamnéjsi lipidovy rizikovy faktor kardiovasku-
larnich onemocnéni. Ve sledované dospé€lé populaci
odhalila studie EHES celkem 35 % osob s metabol-
ickym syndromem, coZ lze vzhledem k vékovému
rozpéti povazovat za alarmujici. Soucasny Zivotni
styl vétsiny evropské populace, jako je sedavy zptisob
zivota, nedostatecna pohybova aktivita a nadmérny
pfijem energie, vede ke stale vy$§imu vyskytu tohoto
zdravotniho problému.

V roce 2020 bylo hlaseno celkem 150 piipada
onemocnéni COVID-19 jako nemoc z povolani.
Naprosta vétSina ptipadd vznikla v oblasti zdravot-
ni a socialni péce; onemocnély zejména zdravotni
sestry. V roce 2021 a mozna i v dalSich letech ta-
kovych ptipadi pravdépodobné pfibude. Podminky
pro uznani COVID-19 jako nemoci z povolani vSak
nejsou vseobecné dostateéné znamy, a to ani u zdra-
votnickych pracovniki.

Most likely, this condition has a negative effect on the
population health. However, if the consumption of
individual food groups in the population corresponded
to the recommendations according to the nutrition
pyramid, the supply would be significantly improved
in most population groups.

In all participants of human biomonitoring, there is
a cocktail of substances in the blood that damage the
human hormonal system and cause a number of negative
health effects. Among other, quantifiable amounts of
perfluorooctanoic acid (PFOA) and perfluorooctane
sulfonate (PFOS), which are substances for their health
hazards listed in Annex A of the Stockholm Convention
for elimination from use, have been found in all cases.
Based on the assessment of the burden on adults by
these two representatives of hormonal disruptors
between 2018 and 2020, the safety threshold value
HBM I set by the German Biomonitoring Commission
was found for PFOA in 18% of persons and for PFOS
in almost one quarter (23%).

From 2019 to 2020, the National Institute of
Public Health coordinated the second nationwide
medical examination survey (EHES) focused on
the occurrence of risk factors for diseases of the
circulatory system in the Czech adult population
(25—64 years). According to the vresults of
measurements, half of the Czech adult population
has an above-limit content of blood total and LDL-
cholesterol, which is considered to be the most
important lipid risk factor for cardiovascular diseases.
In the adult population studied, the study revealed
35% of people with metabolic syndrome, which can be
considered alarming given the age range. The current
lifestyles of the majority of the European populations,
such as a sedentary lifestyle, insufficient physical
activity and excessive energy intake, are leading to an
increasing incidence of this health problem.

In 2020, a total of 150 cases of COVID-19 were
reported as an occupational disease. The vast
majority of cases arose in the field of health and social
care; nurses in particular became ill. In 2021 and
possibly in the following years, such cases are likely
to increase. However, the awareness of conditions for
recognizing COVID-19 as an occupational disease is
generally low, even among health professionals.
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