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Uvod
Introduction

1. UVOD

Systém monitorovani zdravotniho stavu obyvatelstva
Ceské republiky ve vztahu k Zivotnimu prosttedi (dale
Systém monitorovani) je koordinovanym systémem
sbéru udaju o kvalité slozek zivotniho prostredi, které
predstavuji pfimé cesty expozice ¢loveka zdravi Skod-
livym faktorim, a hodnoceni jejich vlivu na zdravotni
stav Ceské populace. Cilem je vytvofit validni infor-
mace pro rozhodovani statni spravy a samospravy
v oblasti politiky vetejného zdravi, a v ramci fizeni
a kontroly zdravotnich rizik. Pfinosem systému mo-
nitorovani je 1 vytvafeni Casovych fad indikatord,
které¢ dokumentuji uspésnost ¢i nedostatky v plnéni
narodnich programu, tykajicich se ochrany vefejného
zdravi. Systém monitorovani je realizovan na zakladé
Usneseni vlady Ceské republiky &. 369/1991, je obsa-
zen v zakong o ochrang vefejného zdravi ¢. 258/2000
Sb. v platném znéni, a je jednou z priorit Akéniho plé-
nu zdravi a zivotniho prostiedi Ceské republiky, ktery
byl schvélen Usnesenim vlady ¢. 810/1998.

Systém monitorovani byl v roce 2017 realizovan
v Sesti subsystémech:

» zdravotni duasledky a rizika znecisténi ovzdusi
(subsystém I),

e zdravotni disledky a rizika znecisténi pitné a re-
kreacni vody (subsystém II),

e zdravotni disledky zatéze lidského organismu ci-
zorodymi latkami z potravinovych fetézct, dietar-
ni expozice (subsystém IV),

* biologicky monitoring (subsystém V),

» zdravotni stav obyvatel (subsystém VI),

» zdravotni rizika pracovnich podminek a jejich da-
sledky (subsystém VII).

Cinnosti v ramci Subsystému III Zdravotni dasledky
a rusivé ucinky hluku v roce 2017 neprobihaly.

Hlavnim zédmérem systému je sledovat a hodnotit
casové tady vybranych ukazatelli, hodnotit velikost
chronické expozice obyvatel republiky Skodlivindm
z prostiedi a odhadovat vyplyvajici zdravotni dopady
a rizika. V jeho ramci jsou zpracovavany udaje o ex-
pozicich a rizicich z venkovniho ovzdusi mést i vniti-
niho prostiedi byt a skolnich zafizeni, z pitné vody
ve vodovodnich sitich CR a z celého spotiebniho kose
potravin, kde soucasné sleduje i vybrané potiebné mi-
kro- a makroelementy. V letech 2016/2017 probéhla

1. INTRODUCTION

The Environmental Health Monitoring System (Mon-
itoring System) is a comprehensive system of data
collection on the quality of environmental compo-
nents that constitute a direct route of human expo-
sure to contaminants, and the assessment of effects
on population health in the Czech Republic. The aim
of the Monitoring System is to provide high quali-
ty background data for decision making in the fields
of public health protection, health risk management
and control. The Monitoring System was set out by
the Government Resolution from 1991; it is incor-
porated in the Act on public health protection. The
System represents one of the priorities of the Nation-
al Environmental Health Action Plan in the Czech
Republic approved in the Government Resolution
from 1998.

In 2017, the Monitoring System involved six subsys-
tems as follows:

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

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

* Health effects and risks of human dietary expo-
sure to contaminants from food chains (Subsys-
tem IV);

*  Human biomonitoring (Subsystem V),

* Health status of the population groups (Subsys-
tem VI);

* Occupational hazards and their consequences
(Subsystem VII).

The activities within the project Community noise and
health (Subsystem III) were not performed in 2017.

The main goal of the system is to monitor and eva-
luate the time series of selected indicators, to as-
sess the magnitude of the chronic exposure of the
population to the pollutants from the environment,
and to estimate the resulting health impacts and
risks. It includes data on exposures and risks from
the urban outdoor air and the indoor air of dwel-
lings and school facilities, from drinking water in
the Czech Republic’s water mains and from the
whole food basket, where it also monitors selected
micro- and macroelements. In 2016/2017, a specia-
lized study was carried out on the presence of pes-

SZU Praha, Ustfedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System
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specializovana studie zamétfena na vyskyt pesticid-
nich latek v pitné vodé z vetejnych vodovodu.

Vyznamnou soucasti systému je monitoring obsahu
toxickych 1 nezbytnych latek v biologickém materialu
populace. V roce 2017 byl v matetském mléce zjis-
tovan obsah polychlorovanych bifenyld, organickych
chlorovanych pesticidl, perfluorovanych sloucenin
a bromovanych zpomalova¢l hofeni.

Informace o vyskytu zdravotnich obtizi a nemoci
v populaénich skupinach a rovnéz rizikovych faktort,
které vedou ke vzniku chronickych neinfekénich one-
mocnéni, tvori dulezity doplnék rutinni zdravotnické
statistiky. V predkladané zpravé je zhodnocen vyvoj
détské obezity v obdobi let 1996 az 2016, véetné fak-
tord, které jeji vznik ovliviiuji. Na zakladé nékolika
narodnich Setfeni byly také zhodnoceny stravovaci
zvyklosti dospélych riizného véku.

Zprava zahrnuje tradi¢né zpracovavané udaje o expo-
zicich zdravi skodlivym latkdm a faktortim v pracov-
nim prostiedi véetn¢ karcinogend.

Systém monitorovani je zapojen do celoevropskych
informacnich siti a databazi, a jeho Cinnosti se staly
soucasti plnéni mezinarodnich tmluv nebo pozadav-
kt Evropské komise. Projekty monitoringu se aktivné
zapojuji do snah o ucelnou harmonizaci monitorova-
cich ¢innosti v Evropé, jakoz i do dalsich mezinarod-
nich projekta.

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

Podrobné vysledky monitorovani z jednotlivych sub-
systémul jsou uvedeny v odbornych zpravach, které
jsou spolu se Souhrnnou zpravou a dalsimi informa-
cemi o Systému monitorovani uvedeny na internetové
adrese Statniho zdravotniho ustavu www.szu.cz/pu-
blikace/monitoring-zdravi-a-zivotniho-prostredi.

ticides in drinking water from public water supply
systems.

An important part of the system is the monitoring of
the content of toxic and necessary substances in the bi-

ological material of the population. In 2017, the study
was focused on the levels of polychlorinated biphenyls,

organochlorine pesticides, perfluorinated compounds

and brominated flame retardants in human milk.

Information on the occurrence of health problems and
diseases in population groups as well as the risk fac-
tors that lead to the occurrence of chronic noninfec-
tious diseases is an important complement to routine
health statistics. This report evaluates the develop-
ment of childhood obesity between 1996 and 2016,
including the causative factors. Based on several nati-
onal surveys, the dietary habits of adult population of
different ages have also been evaluated.

The report includes processed data on occupational
exposures including carcinogens and on the professi-
onal diseases, as usual.

Monitoring System has been linked to the European
information networks and databases, and its activities
are a part of international conventions implementati-
on or fulfilling the EC requirements. Monitoring pro-
Jects have been actively involved in efforts for effecti-
ve harmonization of the monitoring activities in Euro-
pe as well as in other international scientific projects.

Quality assurance and control (QA/QC) in the analy-
tical laboratories participating in the Monitoring Sys-
tem have been included in the activities of the labo-
ratories under assistance of the relevant institutions
— the regional public health institutes, other organi-
zations and private labs. The QA system for analy-
ses in the Monitoring System laboratories is based on
the accreditation procedure steps. Most collaborating
Public Health Service laboratories use accredited
methods according to CSN EN ISO/ICE 17025.

The results have been presented in more detail in the
subsystem’s Technical Reports (in Czech) that are
available at the websites of the National Institute of
Public  Health www.szu.cz/publikace/monitoring-
-zdravi-a-zivotniho-prostredi, and this Summary Re-
port www.szu.cz/topics/environmental-health/envi-
ronmental-health-monitoring.
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Zdravotni disledky a rizika znecisténi ovzdusi
Health risks of air pollution

2. ZDRAVOTNIi DUSLEDKY
A RIZIKA ZNECISTENI OvzDUSI

Subsystém 1 zahrnuje sledovani vybranych ukazateld
kvality venkovniho a vnitiniho ovzdusi. Vysledky méte-
ni koncentraci zne€ist'ujicich latek ve venkovnim ovzdu-
81 jsou ziskavany v zékladni siti zahrnujici 21 méficich
stanic provozovanych zdravotnimi ustavy (CS-MON)
v sidlech a méfici stanice spravované Ceskym hydro-
meteorologickym tustavem (CHMU), jejichZ umisténi
arozsah méfenych latek vyhovuje pozadavkiim Systému
monitorovani. Ze sité provozované CHMU byla v roce
2017 do zpracovani zahrnuta data z 80 méstskych stanic;
systém reprezentuje celkem 63 sidel a 8 prazskych casti.

Pro srovnani jsou do vyhodnoceni zahrnuty udaje
o urovni venkovského pozadi ziskané v ramci piislus-
nych méficich programti na dvou stanicich EMEP pro-
vozovanych CHMU (Co-operative programme for the
monitoring and evaluation of the long range transmissi-
on of air pollutants in Europe) v KoSeticich a na Bilém
Kiizi, dale jsou pro jednotlivé Skodliviny jako pozad'o-
vé hodnoceny stanice regionalniho vyznamu (Jesenik,
Svratouch, Kuchatovice a Rudolice v Horach) Pro hod-
noceni realného vlivu dopravni zatéze jsou vyuzivana
data z dopravné extrémné zatizenych stanic (,,traffic
hot spot™) v Praze, Brné, Usti n/L a v Ostravé.

2.1 Znecisténi ovzdusi mést

V méstech a v méstskych aglomeracich jsou dlouhodo-
bé hlavnimi zdroji zne€isténi ovzdusi doprava a procesy
s ni spojené (primarni spalovaci a nespalovaci emise -
resuspenze, otéry, koroze atd.) a emise z malych zdroju.
Doprava je majoritnim zdrojem oxida dusiku, hrubych
aerosolovych ¢astic frakci PM,  a PM, ., jemnych Castic
(PM, , a dalSich frakei ultra—jemnycﬁ ¢astic), chromu
a nikfu, olova (resuspenze), t¢kavych organickych latek
— VOC (zazehové motory), polycyklickych aromatic-
kych uhlovodikti — PAU (vznétové motory) a ve svém
souctu velmi vyznamnych emisi sklenikovych plynt —
oxidu uhelnatého a oxidu uhli¢itého (cca 10*> az 10°g
CO,/1 km/vozidlo). Malé¢/lokaln¢€ vyznamné energetic-
ké zdroje spalovani plynnych a pevnych fosilnich paliv
pak jsou/mohou byt nezanedbatelnym zdrojem oxida
dusiku, oxidu uhelnatého, PAU a samoziejmé aeroso-
lovych ¢astic s vyznamnym podilem ¢astic ultra-jemné
frakce. Samostatnou kapitolu piedstavuje okoli velkych
prumyslovych a energetickych zdrojti nebo oblasti vy-

2. HEALTH RISKS OF AIR
POLLUTION

This subsystem includes the monitoring of selected
quality indicators of outdoor and indoor air quality.
Concentrations of airborne pollutants have been ob-
tained from a network of 21 measuring stations ope-
rated by health institutes (CSMON) in the monitored
cities, and from measuring stations supervised by the
Czech Hydrometeorological Institute (CHMI) which
correspond to the health monitoring requirements. In
2017, data of 80 urban measuring stations from a to-
tal of 63 municipalities and 8 Prague districts were
covered for the assessments by the Monitoring System.

For comparison, the evaluation included also data on
rural background levels acquired from measurement
programmes at two EMEP stations (Co-operative
programme for the monitoring and evaluation of the
long-range transboundary air pollution in Europe)
operated by CHMI in KoSetice and Bily K7iz, data
from three background stations with regional signi-
ficance in Jesenik, Svratouch, and Rudolice v Horach
as well as data from traffic ‘hot-spots’ in Prague,
Brno, Usti n/L, and Ostrava.

2.1 Urban airborne pollution

In towns and urban agglomerations, the major
long-term sources of airborne pollution are traffic
and its associated processes (primary combusti-
on and non-combustion emissions - re-suspensi-
on, abrasion, corrosion, etc.) and emissions from
small sources. Traffic is a major source of nitro-
gen oxide, aerosol PM,, PM, . and fine particulate
matter (PM, , and otheryfractiyons of ultrafine par-
ticles), chrome, nickel, lead (resuspended), vola-
tile organic compounds — VOCs (petrol engines),
polycyclic aromatic hydrocarbons — PAHs (diesel
engines) and, of high importance when conside-
red as a sum, greenhouse gases carbon monoxide
and carbon dioxide (approx. 10° — 10°g CO*/1 km/
vehicle). Small/locally significant sources of solid
and liquid fossil fuel combustion are or may be
non-negligible sources of nitrogen oxide, carbon
monoxide, PAHs and particulate matter. A separa-
te issue is presented by the environs of large-scale
industrial and power sources or areas loaded by
significant long-distance pollution transport such

SZU Praha, Ustfedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System
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Tab. 2.1.1 Pocet méFicich stanic zahrnutych do zpracovani, 2017
Tab. 2.1.1 The number of measuring stations included in the assessment, 2017

Skodlivina Poget stanic Skodlivina Poget stanic
Pollutant No. of stations Pollutant No. of stations
PM,, 83 NO 57
PM, 53 NO, 60
NO, 59 CcO 1
PAU* / PAHs 44 o, 46
Benzen / Benzene 33 SO, 38
Kovy ve frakci PM 1025 | Metals in Perzs (As, Cr, Cd, Mn, Ni, Pb) 46/5

*polycyklické aromatické uhlovodiky

znamn¢ zatizené dalkovym pfenosem; oboji vyznamné
ovliviiyje kvalitu ovzdusi v ostravsko-karvinské a se-
veroceské aglomeraci. Je tfeba zminit 1 problém sekun-
dérnich skodlivin véetné ozonu vznikajiciho v ovzdusi
z emitovanych prekursortt (VOC).

Tato fakta dlouhodobé koresponduji s tirovni Cerpani
imisnich limitd praimémych ro¢nich koncentraci skod-
livin v zékladnich typech méstskych lokalit (pozad'o-
va, dopravni a primyslova). Zatimco na republikovych
pozad’ovych stanicich byly v roce 2017 imisni limity
sledovanych latek cerpany do 50%, ve méstech a v pri-
myslovych lokalitach byla v ptipadé suspendovanych
castic PM,, PM, ,, benzo[a]pyrenu a lokaln¢ i oxidu
dusicitého nalezena i vice neZ dvojnasobna piekroceni
limitu. V roce 2017 pribéh hodnot ve méstech zasadnim
zpusobem ovlivnila viceméné plosna vicedenni smogo-
va situace v lednu a tinoru.

Udaje o hmotnostnich koncentracich jsou k dispozici
zejména pro zakladni méfené latky, kterymi jsou aero-
solové Castice frakce PM,  a oxid dusicity NO,. Podle
osazeni zahrnutych méficich stanic jsou doplnény daty
o dalSich polutantech. Pocet méficich stanic, jejichz
udaje byly vyuzity k hodnoceni potencialni expozice
obyvatel a zdravotnich dopadi, uvadi pro jednotlivé
Skodliviny tab. 2.1.1. Vyuzitelnost dat ze sité provozo-
vané zdravotnim ustavem se sidlem v Usti nad Labem
stale ovliviiuje proces rekonstrukce sité.

Kvalita ovzdusi je hodnocena dvéma zpiisoby. Prv-
ni je zaméfen na hodnoceni koncentraci Skodlivin
ve vztahu k roénim imisnim limitiim (IL) stanovenym
ptilohou ¢. 1 zdkona O ochrané ovzdusi ¢. 201/2012
Sb. a k referen¢nim koncentracim (RfK) stanovenym
SzU'. Dalsim zptsobem je hodnoceni kvality ovzdu-
§i v definovanych typech (kategoriich) méstskych

as the Ostrava-Karvina and northern Bohemia ag-
glomeration. The issue remains also the load from
secondary pollutants including ozone from emitted
precursors (VOCs).

These facts correspond to the level of drawing of the
average annual concentration limit values of pollutants
in the basic types of urban localities (background, traf-
fic and industrial). While in national rural background
measuring stations the levels of the monitored substan-
ces were up to 50% of their limit values in 2017, in
urban and industrial locations the limits were excee-
ded even more than doubled in case of PM,, PM,
benzo[alpyrene and locally also nitrogen dioxide. In
2017, the course of levels in cities was considerably
influenced by multi-day smog situation in January and
February.

Data on mass concentration are available namely for
basic substances which are aerosol PM,, and nitro-
gen dioxide NO,. According to the equipment of the
involved measuring stations the evaluation is supple-
mented with data on other pollutants. The number of
measuring stations, data of which were used to assess
the potential population exposure and health impacts
is shown for individual pollutants in Tab. 2.1.1. Use-
fulness of the data from the station network operated
by the Health Institute in Usti nad Labem was still
influenced by its ongoing reconstruction.

Air quality is processed on two ways. One is aimed
at the evaluation as related to the annual limits (AL)
as stipulated in Annex no.l of Act no. 201/2012 Coll.
on air protection, and to the reference concentrations
(RfK)!. The second level targets the air quality assess-

1. aktudlni zmocnéni je obsazeno v § 27 odst. 5 zakona ¢.
201/2012 Sb.

1. actual authorization is set in Act No. 201/2012 Sb.,
Para. 27.
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Tab. 2.1.2 Kategorie (typy) méstskych méricich stanic podle charakteru zatéze
Tab. 2.1.2 Categories (types) of urban measurement stations by the source pattern

Kategorie
Category

Charakterizace
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 (komercni, administrativni a obytné objekty -
sidlisté, doprava do 2 tis. vozidel/24 hod.
Urban residential without local sources, district heating, traffic up to 2 thous. vehicles/24h
4 Méstska obytna s lokalnim i dalkovym vytapénim, doprava 2-5 tis. vozidel/24 hod.
Urban residential with both local and district heating, traffic 2—5 thous. vehicles /24h
5 Méstska obytna s lokalnim i dalkovym vytapénim, doprava 5-10 tis. vozidel/24 hod.
Urban residential with both local and district heating, traffic 5—10 thous. vehicles/24h
6 Méstska obytna s lokalnim i dalkovym vytapénim (okoli tranzitnich komunikaci, doprava nad 10 tis vozidel/24 hod.)
Urban residential with both local and district heating, traffic over 10 thous. vehicles/24h
7 Méstska obytna s vice nez 10 tis vozidel/24 hod. (tranzitni komunikace — hot spots)
Urban residential with more than 10 thous. vehicles/24h, transit roads (hot spots)
8 Méstska pramyslova s vy$$im vyznamem vlivu technologii nez dopravy (do 10 tis. vozidel/24 hod.)
Urban industrial with significant effect of industry, traffic up to 10 thous. vehicles/24h
9 Méstska pramyslova s vy$$im vyznamem vlivu dopravy nez technologii
Urban industrial with significant effect of traffic(10 — 25 thous. vehicles/24h)
10 Méstska pramyslova s velmi vyraznym vlivem dopravy (nad 25 tis. vozidel/24 hod.)
Urban industrial with highly significant effect of traffic (over 25 thous. vehicles/24h)
11 Venkovska pozadova — lesy, parky (mimo intravilan), pastviny, neobdélavana pada, vodni plochy, louky apod.
Rural background — forests, parks (out of intravilan), grasslands, uncultivated grounds, water areas, meadows etc)
12 Venkovska zemédélska - vliv zemédélského zdroje — obdélavana zemédélska pada
Rural agricultural — impact of agricultural source — cultivated grounds
13 Venkovska primyslova — prevazujici vliv primyslu nad dopravou
Rural industrial — influence of industry outweigh the effect of traffic
14 Venkovska primyslova 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 pramyslové zény se zde primarné nehodnoti typ primyslu. A to presto, Ze z hlediska znecisténi ovzdusi ma v fadé pripadl
podstatné;jsi 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 u¢elem vyuziti je kladen diiraz vzdy na majoritni zdroje znecisténi ovzdusi
(tj. vzdy jeden ze tfi - doprava, primysl, vytapéni).

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

4.  P¥ifazeni do kategorii se bere v Uvahu dlouhodoba zatéz lokality.
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a ostatnich lokalit. Kritériem pro zatfazeni lokality
méfici stanice do ptislusné kategorie je intenzita okol-
ni dopravy, podil jednotlivych typd zdroji vytapéni
a pripadna zatéz vyznamnym primyslovym zdrojem.
Rozdéleni typt lokalit podle téchto kritérii je uvede-
no v tab. 2.1.2. Kvalita ovzdusi je v jednotlivych ty-
pech lokalit hodnocena pro zdravotné nejvyznamng;jsi
Skodliviny NO,, PM, , As, Cd, Ni, Pb, benzen a BaP.
Kromé toho byl zpracovan odhad zatéze méstského
prostiedi (tzv. méstského ,,pozadi®, tj. bez extrémné
vysokého zatizeni dopravou a primyslem). Tento od-
had vychazi z primémé ro¢ni koncentrace ziskané
z udaji méstskych méficich stanic zafazenych do ka-
tegorii 2 az 5. Do tohoto odhadu nebyly v ptipadé sus-
pendovanych Castic zahrnuty tdaje méstskych stanic
v Moravskoslezském kraji, vzhledem k plo$né vyssi
zat€zi ve srovnani se stanicemi v ostatnich regionech
republiky, a jsou hodnoceny samostatné.

2.1.1 Zakladni mérené latky

Ve srovnani s rokem 2016 se iroven znecisténi ven-
kovniho ovzdusi v roce 2017 ve vétSin€ sledovanych
parametrii zhorSila; smogova epizoda na zacatku roku
ptitom ovlivnila i dlouhodoby klesajici trend. Potvr-
dilo se, ze kvalita ovzdusi v monitorovanych sidlech
je vyznamné ovliviiovana meteorologickymi podmin-
kami, které Ize charakterizovat vyssi Cetnosti excest
a rychlych zmén pocasi zahrnujicich dlouhodobé;si
sucha obdobi vysokych teplot, kratkd obdobi inten-
zivnich srazek. Shodné s obdobim 2012 az 2016 byly
zimni mésice v roce 2017 teplotné spiSe nadprimeérné.
Dominantnim a v podstaté plo$né plisobicim zdrojem
znecisténi ovzdusi mést a mestskych aglomeraci z{-
stavaji spalovaci a nespalovaci emise z dopravy. Dalsi
spoluputisobici zdroje (vyroba energie, domaci vytapé-
ni, prumysl) maji vice lokalni az regionalni vyznam.
Piikladem je extenzivné primyslem zatizend oblast
Moravskoslezského kraje (MSK), ktera dlouhodobé
vykazuje zvysené hodnoty Skodlivin ve venkovnim
ovzdusi, kde maji zdsadni vyznam emise z velkych
priamyslovych zdroji a dalkovy transport Skodlivin.
Dale sem patii oblasti s vyssi koncentraci malych
zdroji na pevna paliva. To potvrzuji ro¢ni imisni
charakteristiky suspendovanych Castic frakce PM
PM, ; a benzo[a]pyrenu, které¢ nejenom v méstskych
dopravné exponovanych lokalitach MSK, ale zvlasté
v primyslem zatiZzenych oblastech piekracuji jak do-
porucené hodnoty Svétové zdravotnické organizace

ment in defined types (categories) of urban areas. The
assessment criterion included not only the intensity of
surrounding traffic, but also the relative proportions
of different types of heating systems and possible bur-
den from significant industrial source. Distribution of
the location types according to these criteria is pre-
sented in Tab. 2.1.2. Air quality in the different types
of locations is evaluated for health most relevant pol-
lutants NO,, PM, , As, Cd, Ni, Pb, benzene and BaP.
In addition, the estimate of the burden of the common
urban environment (ie. the urban “background”, wi-
thout an extremely heavy transport and industry) was
performed. This estimate is based on average annu-
al concentration data obtained from urban monito-
ring stations in categories 2—5. The data of similar
urban stations in the Moravian-Silesian region were
not included to this estimate due to the higher area
burden compared with stations in other regions of the
country, and they are evaluated separately.

2.1.1 Primary measured substances

In comparison with 2016, the level of air pollution
in 2017 has worsened in most of the monitored pa-
rameters; the smog episode at the beginning of the
year influenced also the long-term downward trend.
Ambient air quality in the residential areas under
monitoring is to a great degree influenced by mete-
orological conditions. They can be characterised by
a higher rate of extreme and rapid weather changes
including more long-term periods of dry weather with
high temperatures, short periods of intense precipi-
tation. Pursuant to 2012-2016 the temperature in
winter months 2017 was above the average. Airborne
pollution in cities and urban agglomerations is prima-
rily caused by traffic as a major and effectively non-
-point source. Other sources (heating plants, domestic
heating and industry) have a more local significance.
Extensively burdened by industry Moravian-Silesian
Region (MSR), where crucial emissions stem from
large industrial sources and the long-range polluti-
on transport, has been showing increased measured
values of air pollutants. This is confirmed by annu-
al air pollution characteristics of nitrogen dioxide,
PM,, PM, and benzo[apyrene, which not only in
urban locations with heavy traffic, but also in industry
burdened areas MSR exceed the WHO recommended
values and the limit values. On the other hand, the
measured values of carbon monoxide and sulphur
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(WHO), tak 1 imisni limity. Naproti tomu métené hod-
noty oxidu uhelnatého a oxidu sitfi¢itého jen vyjimec-
né piekrocily uroven 5% stanovenych kratkodobych
imisnich limitd, nevyznamné zvysené koncentrace
oxidu siti¢itého lze pozorovat spise vyjimecné. S vys-
$i cetnosti slunnych az tropickych dna narGsta pocet
dnti a oblasti se zvySenymi koncentracemi ptizemniho
ozonu.

Rocéni aritmetické priméry oxidu dusicitého na poza-
d’ovych stanicich EMEP nepiekro¢ily 8 pg/m?, ve més-
tech se v zavislosti na intenzité okolni dopravy pohybo-
valy v rozsahu od 17 pg/m® v emisné vyznamn¢ neza-
tizenych méstskych/predmeéstskych lokalitach, pies 17
az 30 pg/m* u dopravné stfedné zatizenych oblasti az
k 42 ug/m? v dopravné silné zatizenych lokalitach. Nej-
vy$$i hodnoty jsou méteny na dopravnich ,hot spot™
stanicich (Praha, Ostrava, Brno a Usti n/L), kde se roc¢-
ni stiedni koncentrace pohybovaly mezi 40 az 50 ug/
m® (> 125% imisniho limitu 40 pg/m?). V sidlech se
na vysledném znecisténi oxidem dusicitym spolupodili
spalovaci procesy (vyroba energie, domdaci topeniste)
a v ostravsko-karvinské oblasti i velké primyslové
zdroje. Situace se dlouhodob¢ nemeéni.

Dlouhodobé¢ plosné zvySenou expozici suspendova-
nym ¢&asticim frakce PM,, v roce 2017 vyznamné
ovlivnila smogova situace v lednu a v unoru. V roce
2017 minimaln€ 80 % z cca 4,5 miliéonu obyvatel zilo
v mestech, kde bylo nejméné na jedné méfici stanici
naplnéno alesponl jedno z kritérii prekroceni imisni-
ho limitu (v roce 2016 to bylo 16 %). Ro¢ni imisni
limit 40 pg/m? byl piekro¢en na dvou méficich stani-
cich, a to v Ostravé na stanici Radvanice (TOREK),
kde byla naméfena nejvyssi méstska hodnota ro¢niho
aritmetického praméru (44,4 pg/m®) a stanici ve Véi-
novicich (TVERA) (41 pg/m?). Vyssi zatéz ¢asticemi
frakce PM,; v MSK doklada rozdil cca 8 pg/m’ mezi
odhadovanou ro¢ni primérnou koncentraci pro mést-
ské prostiedi: 31,3 pg/m3/rok pro mésta MSK a 23,2
ng/m*/rok pro ostatni sidla CR (obr. 2.1).

Zatimco v roce 2016 bylo vice nez 35 prekroceni krat-
kodobého 24hod. imisniho limitu (50 pg/m?/24 hodin)
naméfeno na 20 stanicich, v roce 2017 to bylo na 43
stanicich (obr. 2.2).

Zatez prostredi aerosolovymi Casticemi frakce PM,
v sidlech v poslednich 10 letech kolisa bez patrného
trendu, viz obr. 2.3.

dioxide at urban stations rarely exceeded the level
of 5% of the short-term air pollution limits; insigni-
ficantly increased concentrations of sulphur dioxide
can be observed at some stations in the MSR. Together
with a higher frequency of sunny and tropical days the
number of days and areas with elevated concentrati-
ons of ground-level ozone has been gradually rising.

Annual arithmetic means of nitrogen dioxide did not
exceed 8 ug/m* at EMEP background stations, the
mean annual value in cities, depending on the intensi-
ty of local traffic, ranged from 17 ug/m’ in by pollu-
tion not significantly burdened areas, over 17-30 ug/
m? in medium load areas and up to an annual mean
of 42 ug/m’ in areas heavily burdened by traffic. The
highest values have been recorded in ‘hot-spots’ (in
Prague, Ostrava, Brno and Usti n/L) where mean an-
nual values ranged between 40 and 50 ug/m? (> 125%
of annual limit 40 ug/m?). Resulting nitrogen dioxide
pollution in urban areas is associated with traffic, he-
ating plants, domestic heating and namely in the Ost-
rava-Karvina area also large industrial sources. The
situation remains stable on a long-term basis.

The long-term enhanced exposure to suspended par-
ticulate matter PM , significantly affected the smog
situation in January and February. In 2017, at least
80% of roughly 4.5 million inhabitants of the resi-
dential areas under study lived in locations where at
least one of exceeding limit criteria was confirmed
(in 2016 it was 16%). The annual limit value of 40
ug/ m* was exceeded at two measuring stations in
Ostrava at Radvanice station (TOREK), where the
highest urban value of the annual arithmetic mean
(44.4 ug/m’) was reached and the station in Vérno-
vice (TVERA) (41 ug/m’). The higher PM ,, burden in
the MSK shows a difference of approximately 8 ug/
m? between the estimated annual average concent-
ration for the urban environment: 31.3 ug/m’ for the
MSK municipalities vs. 23.2 ug/m® for other Czech
settlements (Fig. 2.1).

While in 2016 over 35 cases of exceedance of the
short-term 24h emission limit (50 pg/m’/24h) were
detected at 20 stations, this limit was exceeded at 43
stations in 2017 (for details, see Fig. 2.2).

The PM,, aerosol particulate matter concentrations

in the settlements have fluctuated in the last 10 years
without a noticeable trend, see Fig. 2.3.
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Do zpracovani hodnot suspendovanych ¢éastic frak-
ce PM, bylo v roce 2017 zahrnuto celkem 53 stanic.
Ro¢ni imisni limit (25 pg/m?) byl pfekrocen na deviti
meéstskych stanicich, a to v Karviné, v Ostrave, Ces-
kém Tesin€, Havitoveé, Rychvaldu, Ttinci a ve Véi-
novicich). Hodnota 10 pg/m® ro¢niho praméru, do-
poruc¢ovand WHO jako mezni, byla opét piekrocena
na vSech méficich stanicich v¢etné republikové poza-
d’ové stanice v Koseticich (11 pg/m?). Primérny podil
suspendovanych ¢astic frakce PM, ; ve frakei PM,  se
pohyboval od 63 % (stanice v Brné) po 89 % na stanici
v Jihlave; primérna hodnota podilu ¢inila 77 %. Tento
parametr primarn¢ zavisi na slozeni spolupiisobicich
zdrojli; zérovein ale vykazuje vyznamnou sezonni
zavislost s vy$Simi hodnotami podilu frakce PM,
(» 90%) v topné sezéné, piipadné v obdobi nepii-
znivych rozptylovych podminek. Vyvoj odhadované
ro¢ni stiedni koncentrace v sidlech od roku 2004 je
prezentovan na obr. 2.3. Primérné ro¢ni koncentrace
PM, ; a podil frakce PM, ; ve frakci PM, na méficich
stanicich v roce 2017 jsou zobrazeny na obr. 2.4.

2.1.2 Kovy v suspendovanych ¢asticich
frakce PM,

Uroven znei§téni ovzdusi vétsinou sledovanych kovi
je v hodnocenych méstskych neprimyslovych lokali-
tach dlouhodobé bez vyznamnéjsich vykyvi. Dobra
shoda hodnot ro¢niho aritmetického a geometrického
priméru u olova, arsenu, kadmia, chromu a manganu
zde svédei o relativni stabilité¢ a homogenité méenych
imisnich hodnot bez velkych sezénnich, klimatickych
¢i jinych vykyvu. V ptipadé niklu hodnoty v posled-
nich letech setrvale klesaji (obr. 2.5).

Koncentrace As, Cd, Cr, Mn, Ni a Pb v sidlech jsou
ve srovnani s hodnotami méfenymi na stanicich re-
publikového pozadi vétSinou (pfiblizné 2 az 3krat)
vys$s§i. Mirné zvysené hodnoty arzenu Ize nalézt pie-
dev§im v okoli vyznamnych pramyslovych zdroja
na stanicich v Ostraveé (metalurgie) nebo v lokalitdch
s majoritnim zastoupenim spalovani tuhych fosilnich
paliv. Vyssi koncentrace ostatnich kovlli maji lokalné
ohranieny vyskyt i vyznam. Primyslem zatizené ob-
lasti na Ostravsku jsou charakterizovany zvySenymi
hodnotami Ni, Mn, Cd a Pb, okoli Tanvaldu vyssimi
hodnotami Cd a Pb. Vy$§i/mirné zvysené hodnoty
jsou nalézany v souvislosti se starymi zatézemi (Kut-
nohorsko, Ptibram a okoli), ¢i v blizkosti novych pri-
myslovych vyrob (malé a stfedni kovovyroby).

The assessment of exposure to PM, ; suspended par-
ticulate matter included 53 stations. The annual li-
mit of 25 ug/m’ was exceeded at 8 urban stations. in
Karvina, Ostrava, C'esky Tesin, Havifov, Rychvald
and Vernovice. The WHO recommended annual va-
lue margin 10 ug/m’* was exceeded at all measuring
stations, including the national background station
Kosetice (11 ug/m’). The proportion of PM, . fraction
in PM,, ranged from 63% (station in Brno) to 89%
(station in Jihlava), the average proportion value re-
ached 77%. This ratio is primarily determined by the
composition of concurred sources. It shows significant
seasonal dependence — higher PM, ;values in the he-
ating season or during atmospheric inversion (PM,
» 90%). In the period 2007-2015, the average PMZ;/
PM,, ratio ranged between 72% and 76%. The trend
of the estimated PM, ; concentrations in the common
urban environment since 2004 is presented in Fig. 2.3.
The average annual PM, . concentrations and the fra-
ction PM, . fraction in the PM, jin 2017 are presented
in the Fig. 2.4.

2.1.2 Heavy metals in PM,, suspended
fractions

The levels of airborne pollution by heavy metals were
without significant fluctuation in the majority of the
monitored urban localities. Good correlation of annu-
al arithmetical and geometrical means of Pb, As, Cd,
Cr, and Mn in most areas denotes a relative stability
and homogeneity of the emission values measured in
cities without great seasonal, climactic or other vari-
ations. The nickel concentrations have been steadily
declining in the last years (Fig. 2.5).

Concentrations of As, Cd, Ni and Pb in residential
areas are roughly about 2-3 fold higher than na-
tural rural background values. Elevated As values
occurs near major industrial sources at the measu-
ring stations in Ostrava (metallurgic plants) and
localities prone to large-scale combustion of solid
fossil fuels. Higher concentrations of other heavy
metals usually are of restricted local incidence and
significance. Industrial heavy-load localities in the
Ostrava region are characterised by higher levels
of Ni, Mn, Cd and Pb, Tanvald and surrounding
Cd and Pb. Elevated values are found in areas
with old toxic load (Kutna Hora, Pribram) or clo-
se to new small and middle-sized metal-industry f
acilities.
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2.1.3 Polycyklické aromatické uhlovodiky

Mezi skodliviny organické povahy sledované ve vy-
branych sidlech v ovzdusi patii latky se zavaznymi
zdravotnimi G¢inky — polycyklické aromatické uhlo-
vodiky (PAU). Jejich vysemolekularni frakce je sice
pfevazné vazéna na jemné aerosolové Castice (frakce
PM, ;a mensi), ale mohou se vyskytovat i ve formé
par. Rada z nich patfi mezi mutageny a karcinoge-
ny. Odhad rocnich stfednich hodnot jejich zastupce
benzo[a]pyrenu v sidlech od roku 2000 kolisa okolo
hodnoty 1 az 1,5 ng/m?, s patrnym vzestupnym tren-
dem v poslednich deseti letech (obr. 2.5).

Zdrojem emisi PAU jsou domaéci topenisté a doprava;
emise z liniovych zdroju séitaji s méstskym pozadim
mistné¢ ovliviiovanym lokalné plsobicimi malymi
zdroji. V primyslem a starou zatézi ovlivnéné ost-
ravsko-karvinské aglomeraci se k témto zdrojim pfi-
davaji jak emise z velkych pramyslovych celki, tak
vyznamny prispévek dalkového transportu. Pro zimni
obdobi je charakteristicky vyskyt epizod vyssich hod-
not, a to jak pro zvysSené pozadavky na energetické
(1 malé) zdroje na pevna paliva, tak i proto, Ze jejich
odstrafiovani fyzikalné-chemickymi procesy v atmo-
sféfe probiha mnohem pomaleji.

Vroce 2017 byla hodnota imisniho limitu pro benzo|a]
pyren (BaP), obecné pouzivany jako indikator zatéze
ovzdusi PAU, piekroc¢ena na 29 ze 44 (66 %) do zpra-
covani zahrnutych méstskych stanic. Imisni limit 1 ng/
m?/rok byl dvoj- az trojnasobné pekrocen na piimést-
ské stanici v Reporyjich a na venkovské - piiméstské
stanici v Kladné Svermové. Dale byl piekro¢en o 50 %
a vice na vSech stanicich v Moravskoslezském kraji,
z toho témér pétindsobné na jedné stanici v Ostraveé
a v Ceském T&3iné a vice nez devitindsobné na stani-
na piiméstské stanici v Usti nad Labem — Ko&kov —
0,58 ng/m’/rok a v Brné — LiSen 0,60 ng/m*/rok jsou
srovnatelné s hodnotami republikovych pozadovych
stanic (0,5 az 0,64 ng/m’/rok), (obr. 2.6).

Podrobngjsi zpracovani pribéhu koncentraci BaP
v letech 2005-2017 rozdélené na hodnoceni tiech
riznych obdobi — na topnou, pfechodnou a netop-
nou sezénu — bylo zpracovano pro stanice KoSetice,
SZU Praha, Karvina ZU a Ostrava-Radvanice, které
pfedstavuji rizné typy lokalit (obr. 2.7). Vyznam lo-
kaln¢ puisobicich zdroji a sezonni charakter méfenych

2.1.3 Polycyclic aromatic hydrocarbons

Amongst the organic pollutants monitored in selec-
ted localities were compounds having serious health
effects — polycyclic aromatic hydrocarbons (PAHs).
Although their high-molecular fractions are bound
to fine aerosol particles (PM, ; and smaller fractions)
they may also occur as vapour. A number of them are
classified as mutagens and carcinogens. The esti-
mation of the benzo[a]pyrene annual mean values in
settlements is fluctuating around 1 to 1.5 ng/m’* with
an insignificant increasing trend in the last 10 years
(Fig. 2.5).

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

In 2017, the limit value for benzo[a[pyrene (BaP) was
exceeded in 29 of the 44 measuring stations (66 %).
The limit value of 1 ng/m?/vear was exceeded two or
threefold in a suburban station in Reporyje, a rural
suburban station in Kladno Svermov. By more than
50% the limit was exceeded in all stations in the Mo-
ravian-Silesian Region, of those almost fivefold in
station in Ostrava and in C‘esk)} Tesin, and more than
ninefold in Ostrava-Radvanice. The lowest values
obtained in settlements (in Usti nad Labem — Kockov
and in Brno — Lisen 0.6 ng/m’/year) are comparable
to the values at the national background stations (0.5
to 0.6 ng/m’/year), see Fig. 2.6.

The detailed processing of the BaP concentrations du-
ring the years 2005-2017 divided into three different
periods — for heating, intermediate and non-heating
season — was prepared for the stations KoSetice, SZU
Praha, Karvind ZU and Ostrava-Radvanice, repre-
senting different types of localities (Fig. 2.7). The
significance of local sources and the seasonal nature
of the measured values are obvious here. At the bac-
kground station in KoSetice (JKOSP), annual ave-
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hodnot je zde ziejmy. Na pozad’ové stanici v KoSe-
ticich (JKOSP) se v letech 2005-2017 pohybovaly
roéni pruméry v rozmezi 0,2-0,7 ng/m* (maximum
v roce 2013); v netopné sezéoné byly méfeny hodnoty
pobliz meze stanovitelnosti (0,05 ng/m?), v topné se-
zOng€ v rozmezi 0,6—1,5 ng/m’. Pietrvavajici vyznam
malych energetickych zdrojti a dalkového transportu
dokladaji tadové rozdily mezi sezénami s vySSimi
hodnotami méfenymi v topné a v pfechodné sezoné.
Na méstské sttedné dopravné zatizené stanici v Praze
10 (ASROP) klesly ro¢ni priméry od roku 2006 z 2,5
ng/m?®azna 0,71 ng/m®v roce 2015 (0,88 ng/m? v roce
2017). Pokles je ziejmy zvlasté v topné a prechodné
sezéng. Prestoze hodnoty métené v netopné sezoné
jsou srovnatelné s hodnotami v Koseticich, v pfechod-
né a topné sezon¢ byly vice nez dvojnasobné. Ruzny
vyvoj je pozorovatelny na dvou stanicich reprezentu-
jicich rGznou uroven prumyslové zatéze v MSK, tj.
v Karviné (TKAOP — méstska stanice) a v Ostrave-
-Radvanicich (TOREP — stanice v emisni vle¢ce Arce-
lorMittal). V Karviné lze hovofit o stabilizované situ-
aci s vy$$imi hodnotami v topné a prechodné sezoné
a hodnotami 1 ng/m?® v netopné sezoné, v Radvanicich
ani v netopné sezon¢ 24-hod koncentrace za sledova-
né obdobi neklesly pod 1,5 ng/m?, v pfechodné sezoné
se pohybovaly v rozmezi 610 ng/m? a v topné sezoné
dosahuji bézné vice nez 15 ng/m>.

Smés PAU tvoti fada latek, z nichz nékteré jsou klasi-
fikovany jako karcinogeny, které se 1iSi vyznamnosti
zdravotnich G¢inkt. Odhad celkového karcinogenniho
potencialu smési PAU v ovzdusi vychazi z porovna-
ni potencidlnich karcinogennich G¢inkti sledovanych
PAU se zavaznosti jednoho z nejtoxictéjSich a nejlépe
popsanych zastupci - benzo[a]pyrenu. Vyjadiuje se
proto jako toxicky ekvivalent benzo|a]|pyrenu (TEQ
BaP) a jeho vypocet je dan souctem soucinii toxickych
ekvivalentovych faktort (TEF) stanovenych US EPA
(tab. 2.1.3.1) a méfenych koncentraci.

Hodnoty TEQ BaP vykazuji velké rozdily mezi méte-
nim pokrytymi oblastmi. Uroveii zatéze zdrojové pii-
mo neovlivnénych pozad’ovych lokalit v CR Ize odhad-
nout z hodnoty ro¢niho aritmetického priméru TEQ
BaP na pozad’ovych stanicich — 0,77 ng TEQ/m? v roce
2017. Nejvyssi hodnoty nad 10 ng/m?® (13,34 ng TEQ/
m?/rok v roce 2017) jsou dlouhodobé nalézany na sta-
nici Ostrava-Radvanice (TOREP), reprezentujici bliz-
ké okoli vyznamného primyslového zdroje. Rovnéz
na dal$ich ¢tyfech primyslem ovlivnénych stanicich

rages ranged from 0.2—0.7 ng/m* between 2005 and
2017, in the non-heating season, values near the limit
of determination (0.05 ng/m’) were measured; in the
heating season in they ranged between 0.6 and 1.5 ng/
m?. The importance of small energy sources and long-
-distance transport is evidenced by the orderly diffe-
rences between seasons with higher values measured
in heating and in the transition season. At urban mo-
derately loaded station in Prague 10 (ASROP) annual
averages have decreased from 2.5 ng/m’ in 2006 to
0.71 ng/m?® in 2015 (0.88 ng/m? in 2017). The decrease
is evident especially in the heating and the transition
seasons. Although the values measured in the non-he-
ating season are comparable to the values in Kose-
tice, they are more than double in the transition and
heating seasons. Various trends are observable at two
stations representing the different levels of industrial
load in MSK, i.e. in Karvina (TKAOP) and in Ostra-
va-Radvanice (TOREP — stations in the ArcelorMittal
emission plume). In Karvind can be seen a stabilized
situation with higher values in the heating and transi-
tion seasons and values of 1 ng/m? in the non-heating
season. In Radvanice station the 24-hour concentra-
tions did not fall below 1.5 ng/m® in the non-heating
season during the monitored period, in the transition
season ranged from 6 to 10 ng/m’> and commonly ex-
ceeded 15 ng/m’ in the heating season.

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

TEQ BaP values show large differences between me-
asurement coverage areas. The level of the burden of
the source-directly not affected background sites in
the Czech Republic can be estimated from the TEQ
BaP annual arithmetic mean value at background
stations — 0.77 ng TEQ/m? in 2017. The highest annu-
al values abovel 0 ng/m’ (13.34 ng TEQ/m? in 2017)
have been found in the long term at the Ostrava-
-Radvanice (TOREP) station, representing the vicinity
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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 Benzol[b]fluoranthen Benzo[b] Dibenz[ah]anthracen Dibenz[ah]
Benzo[a]pyrene 1 fluoranthene 0,1 anthracene 1
Benzo[k]fluoranthen Benzo[alanthracen Benzo[a] Indeno[1,2,3- c,d]pyren
Benzo[k]fluoranthene 0.01 | anthracene 0.1 Indeno[1,2,3-c,d]pyrene 0.1
Chrysen Benzol jlfluoranthen Benzofj]
Chrysene 0.01 | fluoranthene 0,1

v Moravskoslezském kraji (Karvina, Ostrava, Cesky
Te&sin) byly nalezeny nékolikanasobné vyssi hodnoty
(> 5 ng/m*/rok TEQ BaP) nez na ostatnich méstskych
stanicich, kde se ro¢ni hodnoty TEQ BaP nezavisle
na urovni dopravni zatéze pohybovaly od 1,0 do 3,6
ng/m’. Potencidlni vliv malych lokalnich zdroj
na pevna paliva v malych sidlech pak dobte ilustruji
hodnoty mezi 3,2 az 6 ng TEQ /m’/rok na stanicich
v Kladné¢ — Svermové, Brandyse n/L a v Praze 5
na predméstské stanici v Reporyjich.

2.1.4. Tékavé organické latky — benzen

V siti CHMU byly v roce 2017 celkem na 33 stani-
cich sledovany koncentrace benzenu. Ten ma stano-
ven ro¢ni imisni limit ve vy$i 5 pg/m?. Data potvrzuji
zasadni vyznam pramyslovych vyrob a sekundarné
i dopravy (pies vyznamné snizeni obsahu benzenu
v motorovych benzinech) jako nejvétsich zdroju téka-
vych organickych latek a zvlasté benzenu do ovzdusi.
Urovei znedi§téni ovzdusi benzenem se v roce 2017
v métenych méstskych lokalitach pohybovala v roz-
mezi 0,7-3,8 pg/m3/rok, nejvyssi hodnoty byly méte-
ny na tfech stanicich v Ostravé, kde se ro¢ni prameér
pohyboval mezi 2 az 3,8 pg/m®.

2.1.5 Komplexni hodnoceni kvality ovzdusi

Komplexni hodnoceni kvality ovzdusi bylo provede-
no pro zakladni typy méstskych lokalit (viz tab. 2.1.2).
Vsechny hodnocené typy méstskych lokalit v§ak nejsou
vzdy pokryty v celém potfebném spektru zdjmovych la-
tek. Proto byly tyto kategorie hodnoceny podle odhadu
stfedni zatéze v méstskych lokalitach kategorie 2 az 5.

Vypocet indexu kvality ovzdusi IKO? vychazi ze sta-
novenych imisnich limitd. Do jeho zpracovani byly
zahrnuty ro¢ni hodnoty aritmetického priméru oxidu

of a major industrial source. Also at four other indus-
try-affected stations in the Moravian-Silesian Region
(Karvindg, Ostrava, Cesky Tésin) several times higher
values (> 5 ng/m’/year TEQ BaP) were found than
in other urban stations where the TEQ BaP annual
values reached 3.6 ng/m?, independently of the traffic
burden level. The potential impact of small local solid
fuel sources in small settlements is well illustrated by
values between 3.2 to 6 ng TEQ/m*/year at stations
in Kladno — Svermov, Brandys n/L and at suburban
station in Prague 5 Reporyje.

2.1.4 Volatile organic compounds

The concentration of benzene was monitored at 33 stations
in the CHMI network in 2017. The annual benzene limit
amount to 5 ug/m’. The data confirm the crucial impor-
tance of industrial production and secondary transport
(despite a significant reduction in the benzene content of
motor gasoline) as the largest sources of volatile orga-
nic compounds and, in particular, benzene into the air. In
2017, the annual levels of benzene in the measured urban
areas were in the range of 0.7-3.8 ug/m’; the highest va-
lues were measured at three stations in Ostrava where the
annual average ranged between 2 and 3.8 ug/m’.

2.1.5 Comprehensive evaluation of air
quality

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

The air quality index (AQI)’ is based on stipulated
limit concentrations which include annual arithme-

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

2. AQI calculation procedure can be found at (In Czech) http:/
www.szu.cz/uploads/documents/chzp/ovzdusi/organizace_
mzso/index_kvality _ovzdusi.pdf)
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dusiciteho, suspendovanych ¢astic frakce PM, a PM,
arzenu, kadmia, niklu, olova, benzenu a benzo[a]pyre-
nu. Ro¢ni stfedni hodnoty IKO,, a hodnoty podilu ro¢ni-
ho primeéru k imisnimu limitu pomérné vérné zobrazuji
rozdilnosti v lokalnim zastoupeni a vyznamnosti spolu-
pusobicich typti zdrojii a jejich vlivu na kvalitu ovzdusi.

V oblastech s vlivem lokaln¢ ptisobicich malych zdroju
na tuha paliva se hodnota IKO, podobn¢ s lety 2011 az
2016 pohybuje na urovni druhé tiidy kvality ovzdusi (vy-
hovujici ovzdusi). Podobné stfedni hodnoty IKO, v mést-
skych lokalitach, rozdélenych v zavislosti na intenzité do-
pravy (1,2 az 1,6), potvrzuji vyznamnost vlivu spalovani
tuhych paliv v doméacich topenistich jako zdroje zne€isté-
ni méstského ovzdusi. Mirnéjsi zimy 2013-2016 se sice
v tomto ukazateli projevily, presto vlivu emisi primyslo-
vych zdroj v ostravsko-karvinské oblasti odpovida od-
had zvySené stfedni ro¢ni hodnoty IKO, > 2 (3. tfida IKO
—mimng zne€isténé ovzdusi) s maximalni hodnotou na sta-
nici Ostrava-Radvanice (TOREP) spadajici uz do 4. tridy
IKO (znecisténé ovzdusi) s hodnotou IKO, 3,62.

Priméma ro¢ni koncentrace Castic PM, | ¢erpa imisni limit
pak v méstskych primyslovych (79 %), ptipadné vesnic-
kych lokalitach v MSK (i vice jak 100 %); totéz s rozsite-
nim o dopravné exponované lokality plati pro oxid dusici-
ty. U Castic PM, ; se méstské pozad'ové a dopravni lokality
lisily v jednotkach procent, nadlimitni ¢erpani bylo zazna-
menano pouze v primyslovych lokalitich MSK. V pru-
myslovych lokalitach je ziejma i zvySend zatéz ovzdusi
arzenem (metalurgické provozy v MSK), kadmiem (Tan-
vald a okoli) a benzenem (ostravské aglomerace).

Nejvyssi hodnoty podilu priimérné ro¢ni koncentrace
a imisniho limitu pro sledované skodliviny v roce 2017
v porovnani s rokem 2016 jsou zobrazeny v tab. 2.1.5.1.

Pro podobny popis situace v malych sidlech sice stale
neni dost podkladi, nicméné za nejvyznamnéjsi 1ze
povazovat suspendované Castice (PM a PMZ,S), BaP
a arzen, jejichz zdrojem jsou pfevazné malé lokalni
zdroje na pevna paliva.

2.2 Vliv znecisténého ovzdusi na zdravi
2.2.1 Expozice obyvatel

Uplatnéni vlivli znecistujicich latek z ovzdusi
na zdravi je zavislé na jejich koncentraci v ovzdusi

tic means of nitrogen dioxide, PM, and PM, ; arse-
nic, cadmium, nickel, lead, benzene and benzo[a]
pyrene. Annual mean AQI, values relatively close-
ly reflect local differences and the significance of
synergistic types of source along with their effects
on air quality.

In areas with locally acting small pollution sources
using solid-fuel, AQI  reached the class II air quality
(satisfactory), similarly to period 2011-2016. Similar
AQI  values in urban localities, classified on the basis
of traffic intensity (1.2—1.6) confirm the role of fos-
sil fuels burning in household furnaces as a source of
urban air pollution. Despite the mild winters 2013—
2016, the effects and significance of industrial sources
in the Ostrava - Karvina region are reflected by the
elevated annual mean value of AQI, > 2 (classificati-
on: class 3 AQI — moderately polluted air), with the
maximum value of AQI = 3.62 at the station Ostrava-
-Radvanice TOREP (class 4 — polluted air).

The average annual PM,, concentration draws the
limit value at the lowest level in urban backgrounds
(59%), most in urban industrial (79%) or in MSK
settlements (even more than 100%),; with the extensi-
on of traffic-exposed sites this applies to nitrogen di-
oxide. For PM2.5, urban background and traffic lo-
cations varied in percentage units, exceedings were
only recorded in MSK industrial sites. In industrial
sites, increased burden by airborne arsenic (metal-
lurgical plants in MSK), cadmium (Tanvald and sur-
roundings) and benzene (Ostrava agglomeration) is
evident.

A percentage of the annual limit for individual pollu-
tants in the most polluted measuring station in 2017
and for comparison in 2016 is shown in Tab. 2.1.5.1.

For a similar description of the situation in small
settlements there is still insufficient data, however, the
most significant are suspended particles (PM,, and
PM, ), BaP and arsenic, which sources are predomi-
nantly small local sources using solid fuels.

2.2 Health impacts of air pollution
2.2.1 The population exposure

Manifestation of the effects of air pollutants on health
is dependent on their concentration in the atmosphere
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Tab. 2.1.5.1 Nejvyssi hodnoty podilu stFedni ro¢ni koncentrace a imisniho limitu pro sledované Skodliviny

v roce 2017, srovnani s rokem 2016
Tab. 2.1.5.1 The highest values of the quotient of annual mean and the limit value for monitored pollutants in

2017 as against 2016
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,, 11,0 NO, 120,5
(103,5/2016) (134,0/2016)
PM, . 152,0 As 100,3
(146/2016) (84,0/2016)
BaP 936,0 Cd 59,4
(900/2016) (75,3/2016)
Ni 13,6 Pb 10,6
(17,1/2016) (9,7/12016)
Benzen 76,0
(66,0/2016)

Tab. 2.2.1.1 Rozpéti priimérnych roé¢nich koncentraci PM, a NO, na méficich stanicich (v ng/m’), 2017
Tab. 2.2.1.1 The range of PM,,and NO,annual mean concentrations at the monitoring stations (in ug/m’), 2017

Skodlivi Republikové di Méstské prostiedi / Urban environment
odlivina epublikové pozadi —— — —
Pollutant Rural background Minimalni hodnota | Primérna hodnota | Maximalni hodnota
Minimum value Mean value Maximum value

Oxid dusicity (NO,)

17 24 48,2
Nitrogen dioxide (NO,) 5.8 6 8 8,
Aerosolové Castice frakce PM,
Aerosol particles PM,, 154 16,2 24.8 44,4

a dobé&, po kterou jsou lidé témto latkam vystaveni.
Skutec¢na expozice v pribc¢hu dne, roku a v priabéhu
zivota jednotlivce znacné kolisa a 1i8i se v zavislosti
na povolani, zivotnim stylu, resp. na koncentracich
latek v rGznych lokalitach a prostredich.

Rozpéti koncentraci charakterizujici miru znedisténi
ovzdusi sidel suspendovanymi ¢asticemi frakce PM |
a oxidem dusicitym (NO,), a tedy potencidlni expozici
obyvatel, popisuje tab. 2.2.1.1.

2.2.2 Zdravotni dopady znecisténého
ovzdusi

Suspendované castice

Aerosolové ¢astice obsazené ve vdechovaném vzdu-
chu maji Siroké spektrum ucinkd na srde¢né-cévni
a respiracni ustroji. Vzhledem k systémovému pro-
zanétlivému uc¢inku, ptsobeni oxidativniho stresu
a ovlivnéni metabolismu tukt, podpore aterosklerozy
veetné kalcifikace srde¢ni artérie, ovlivnéni elektrické
aktivity srdecniho svalu a dalS$im Uc¢inkiim jsou po-
vazovany za nejvyznamnéjsi environmentalni faktor

and time for which people are exposed to these sub-
stances. The real exposure during the day, year and
during the life of the individual varies greatly and
differs depending on the occupation, lifestyle, and
concentrations of substances in various locations and
environments.

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

2.2.2 Health effects of air pollution
Particulate matter

Aerosol particles are considered the most significant
environmental factor associated with mortality not
only due to their carcinogenicity, but also because
of their systemic proinflammatory action, creation
of oxidative stress, changes of electrical processes in
cardiac tissue, role in development of atherosclerosis
including calcification of cardiac arteries and other
effects. There is sufficient evidence that exposure to
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ovliviiujici umrtnost. Aerosolové ¢astice PM samo-
statné, stejn¢ jako celd smés latek pusobicich zne-
¢isténi venkovniho ovzdusi, jsou zafazeny od roku
2013 Mezinarodni Agenturou pro vyzkum rakoviny
(IARC) Svétové zdravotnické organizace (WHO),
mezi prokézané lidské karcinogeny skupiny 1, pfispi-
vajici ke vzniku rakoviny plic. [1]

Dlouhodoba expozice znecisténému ovzdusi ma
za nasledek zvysSeni imrtnosti zejména na kardio-
vaskularni a respira¢ni nemoci véetné rakoviny plic,
zvySeni nemocnosti na onemocnéni dychaciho Ustroji
a vyskytu symptomua chronického zanétu prudusek,
snizeni plicnich funkci u déti i dospélych a dalsi zdra-
votni dopady. Existence prahové hodnoty expozice
PM, ; ktera by mohla byt povazovana za bezpecnou
pro lidské zdravi, je odborniky stale diskutovéna.
Podle nedavného hodnoceni epidemiologickych stu-
dii [2] nebylo mozné nalézt zadnou takovou mez
a zvysSena umrtnost byla spojena i s velmi nizkymi
koncentracemi PM, , napf 8,5 pg/m’ [3]. Kromé toho
pribyva dikazi o vlivu expozice Casticim na vznik
diabetu II. typu, na neurologicky vyvoj u déti a neu-
rologické poruchy u dospélych [2]. Kratkodobd ex-
pozice zvySenym koncentracim aerosolovych Castic
se podili na nartistu nemocnosti i imrtnosti, zejména
na onemocnéni srde¢né-cévni a dychaci, na zvySeni
poctu osob hospitalizovanych pro onemocnéni kardi-
ovaskularniho a dychaciho ustroji, zvySeni kojenecké
umrtnosti, zvysSeni vyskytu respiracnich symptomu
a zhorSeni stavu zejména astmatik.

Kvantitativni odhad zdravotnich dopadi v dusledku
znecisténého ovzdusi byl proveden pro expozici aero-
solovym ¢asticim. Zasadnim ukazatelem zdravotnich
dopadti dlouhodobé expozice je odhad poctu predcas-
né¢ zemielych pro dospélou populaci nad 30 let véku
s vyloucenim vnéjsSich pficin umrti (Grazy, sebevrazdy
apod.). Tento ukazatel zahmuje jak pred¢asnou umrt-
nost pro jednotlivé piiciny umrti (kardiovaskularni nebo
respirani onemocnéni, rakoviny plic atd.), tak i umrti
v disledku kratkodobé expozice PM. Pro odhad byla
pouzita funkce koncentrace-ti¢inek doporucena projek-
tem Svétové zdravotnické organizace HRAPIE [4].

Pti pouziti primérného podilu frakce PM, | ve frakci
PM, z obdobi let 2011 az 2017 ve vysi » 75% (77%
v roce 2017) lze odhadnout navysSeni celkové (pfiro-
zené) umrtnosti exponované¢ dospélé populace o 4,5 %
na kazdych 10 mg/m?® primérné ro¢ni koncentrace nad

air pollution causes development of lung cancer. PM
aerosol fractions, as the major components of air pol-
lution, were evaluated by IARC separately leading
the same conclusion that they represent proven Class
1 human carcinogens. In 2013, the WHO Internatio-
nal Agency for Research on Cancer (IARC) based on
an independent review of more than thousand studies
classified a mixture of substances that are implicated
in air pollution as Class 1 human carcinogens [1].

Long-term exposure to PM air pollution results in in-
creased mortality from cardiovascular and respirato-
ry diseases, including lung cancer, chronic bronchitis,
decreased pulmonary function in adults and children,
and in other health problems. A limit value of PM,
that might be considered as safe for human health re-
mains a subject of debate amongst specialists. A recent
evaluation of epidemiological studies [2] has failed to
reveal such a limit, whereas increased mortality has
been correlated with very low PM, | fractions of e.g.
8.5 ug/m? [3]. Additionally, there is a growing body
of evidence linking exposure to particulate matter and
type 2 diabetes, impaired neurological development in
children and neurological dysfunction among adults
[2]. Short-term exposure to elevated concentrations
of PM plays a role in development of morbidity and
mortality namely in cases of cardiovascular and pul-
monary disease and associated hospitalization, infant
mortality, increased incidence of respiratory sym-
ptoms aggravation, particularly among asthma suffe-
rers.

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

Using the mean ratio of the PM, ; fraction contained
in PM ,, during the 2011-2017 period at a 75% (77%
in 2017) level enables estimation of the increase in
(natural) mortality among the exposed adult popu-

lation as 4.5% for each 10 ug/m’® of the mean annual
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zvolenou bazélni hladinu 13,3 ug/m’ ¢astic frakce PM, .
Priméra koncentrace suspendovanych castic frakce
PM,  pro méstske prostiedi v roce 2017 ¢inila 23,2 ng/
m®. Bazalni celkové (pfirozend) umrtnost obyvatel CR
starSich 30 let véku byla tedy v dusledku dlouhodobé
expozice navysena o 4,47 %. Vzhledem k rozmezi pra-
mérnych ro¢nich koncentraci této Skodliviny od 16,2
pug/m* do 44,4 ug/m?® na stanicich v rtznych typech lo-
kalit se odhad podilu pted¢asné zemfielych v disledku
expozice PM,  na celkovém poctu zemielych pohybo-
val od hodnot pod 1,3 % v méstskych lokalitach bez do-
pravni zatéze az po hodnotu 14 % v nejvice primyslové
a dopravou zatizenych lokalitach.

Protoze v dobé zpracovani zpravy nebyly k dispozi-
ci detailni demografické udaje pro rok 2017, nebylo
mozno pii odhadu predcasné umrtnosti v disledku
expozice aerosolovym ¢asticim postupovat standard-
nim zptisobem pomoci vypoctu atributivnich piipada.
Odhad byl proto proveden ze souhrnnych dat o poétu
zemielych z databaze CSU po vylougeni zemfielych
do 30 let a zemftelych na vng&jsi pticiny. Lze tak odhad-
nout, ze v roce 2017 doslo ke zhruba 5 200 piipadim
pfed¢asné¢ho tmrti v disledku dlouhodobé expozice
suspendovanym ¢asticim frakce PM .

Oxid dusicity

Oxid dusicity jakozto slozka emisi spalovacich pro-
cesli je vysoce korelovan s ostatnimi primarnimi
i sekundarnimi zplodinami, proto nelze jasn¢ stano-
vit, zda pozorované zdravotni G¢inky jsou disledkem
nezavislého vlivu NO, nebo spiSe plsobenim celé
smési latek, zejména aerosolu [5], uhlovodikl, 0zénu
a dalsich latek [6]. Hlavnim t¢inkem kratkodobého
plsobeni vysokych koncentraci NO, je narGst reak-
tivity dychacich cest; na zaklad¢ pisobeni na zmény
reaktivity u nejcitlivéjsich astmatik je odvozena také
doporucend hodnota WHO pro 1hodinovou NO, kon-
centraci 200 pg/m’. Nejvice jsou oxidu dusi¢itému
vystaveni obyvatelé velkych méstskych aglomeraci
vyznamné ovlivnénych dopravou. Z hodnot zjisté-
nych ro¢nich praimért vyplyva, ze v dopravou zatize-
nych ¢astech napft. prazské aglomerace 1ze u obyvatel
oc¢ekavat snizeni plicnich funkei, zvySeni vyskytu re-
spira¢nich onemocnéni, zvySeny vyskyt astmatickych
obtizi a alergii, a to u déti i dospélych.

Prestoze kvantitativni vztahy expozice a zdravot-
nich uc¢inki NO, (napf. na celkovou, kardiovaskular-

concentration in excess of the defined counterfactual
level of 13.3 ug/m’ of PM,, fraction. The mean con-
centration in urban environment PM,, in 2017 rea-
ched 23.2 ug/m’. The overall mortality rate for the
CR population aged over 30 years was therefore in-
creased by 4.47% due to long-term PM , exposure. In
view of the range of mean annual concentrations of
this pollutant from 16.2 ug/m’ to 44.4 ug/m’ at sites in
different types of localities, the estimate of the ratio of
premature deaths from PM, exposure against overall
mortality (natural) ranged from values of 1.3% in ur-
ban localities with no traffic load to 14% in the most
industrially and traffic burdened localities.

Because at the time of elaborating this report were not
available a detailed demographic data for 2017, it was
impossible to employ standard procedure using attribu-
tive cases method to estimate premature deaths caused
by exposure to aerosol particles. The estimate was the-
refore made using aggregate data on death counts from
the Czech Statistical Office database and the estimate of
deaths up to 30 years of age and deaths for external cau-
ses. It can be estimated that 5,200 cases of premature de-
aths due to long-term exposure to PM occurred in 2017.

Nitrogen dioxide

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

Although quantitative relationships of exposure and
health effects of NO, (e.g. on total, cardiovascular
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ni a respiracni umrtnost) byly specifikovany, nelze
jednoznacéné stanovit miru prekryvani téchto uéinkt
s paisobenim ostatnich znecistujicich latek v ovzdusi.
Proto odbornici doporuc¢uji hodnotit zdravotni dopady
zneCisténi ovzdusi na zakladé vztahti pro suspendo-
vané ¢astice, ve kterych je vliv dalSich znecist'ujicich
latek zahrnut [4].

Ozén

Pfizemni 0z6n neni do atmosféry emitovan, ale vzni-
ka fotochemickymi reakcemi oxidi dusiku a tékavych
organickych latek. Znecisténi ovzdusi ozonem, které je
typickou soucasti tzv. letniho smogu, mize v teplém ob-
dobi roku dosahovat miry ovliviiujici zdravi. Ozén ma
siln¢ drazdivé ucinky na o¢ni spojivky a dychaci cesty
a ve vysSich koncentracich zplisobuje ztizené dychani
azanétlivou reakci sliznic v dychacich cestach. Zvysené
citlivé vii¢i expozici ozonu jsou osoby s chronickymi ob-
strukénimi onemocnénimi plic a astmatem. Kratkodoba
i dlouhodoba expozice 0zonu ovliviiuje respiracni ne-
mocnost i imrtnost. Chronicka expozice ozoénu zvysuje
Cetnost hospitalizaci pro zhorSeni astmatu u déti a pro
akutni zhorSeni kardiovaskularnich a respiracnich one-
mocnéni u starSich osob [4].

Z hlediska kratkodobych efektli vede expozice ozonu
ke zvyseni celkové denni umrtnosti v celé populaci o0 0,3 %
na kazdych 10 pg/m® nad hladinu 70 pg/m?, pocitano pro
denni maximalni 8hodinovou koncentraci. Dopad dlouho-
dobé expozice na iimrtnost u populace pouze nad 30 let je
pak odhadovéan na 1,4% na kazdych 10 ug/m® priméru
z maximalnich dennich 8hodinovych koncentraci ozénu
nad 70 pg/m? béhem obdobi duben-zati [4].

Oxid uhelnaty a oxid sifi€ity

ZneCisténi ovzdusi oxidem uhelnatym a oxidem sifici-
tym nepredstavuje v métenych sidlech vyznamné zdra-
votni riziko, 1 kdyZ v piipadé oxidu siti¢itého prah ucinku
pro 24hod. koncentraci nebyl epidemiologickymi studie-
mi dosud zjistén. Jen ojedinéle se vyskytuji na nékterych
mistech koncentrace oxidu sifi¢itého vys$s§i nez 40 ug/m?,
coz predstavuje dvojnasobek cilové hodnoty doporucené
WHO s vysokou mirou predbézné opatrnosti.

Kovy

O zdravotnich dopadech expozice stopovym mnoz-
stvim kovli ve volném ovzdusi existuje velmi malo

and respiratory mortality) have been established, the-
re cannot by clearly determine the degree of overlap
between these effects with the effects of other outdoor
air pollutants. That’s why experts recommend asses-
sing the health impact of air pollution on the basis of
relations of suspended particles in which the effects of
other pollutants has been involved [4].

Ozone

Ground-level ozone is not emitted directly into the at-
mosphere. It results from photochemical reactions be-
tween oxides of nitrogen and volatile organic compounds.
Ozone, which is a typical part of the so-called summer
smog episodes, can in the warm season reach the levels
affecting health. Ozone has strong irritating effect on the
conjunctiva and respiratory tract and at higher concen-
trations causes breathing problems and mucosal inflam-
matory response in the airways. Increasingly sensitive
to ozone exposure are people with chronic obstructive
pulmonary disease and asthma. Short-term and long-
-term exposure to ozone affects the respiratory morbidity
and mortality. Chronic exposure to ozone increases the
frequency of hospitalization for asthma exacerbation in
children and acute worsening of cardiovascular and re-
spiratory diseases in the elderly [4].

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

Carbon monoxide and sulphur dioxide

Levels of carbon monoxide and sulphur dioxide in out-
door air do not constitute a significant health risk in the
measured municipalities, although in the case of sul-
phur dioxide the threshold effect for 24-h concentration
has not been yet detected in epidemiological studies.
Sulphur dioxide concentrations occur only occasional-
ly over 40 ug/m’, which is twice the target value recom-
mended by the WHO with a high degree of precaution.

Metals

There is insufficient scientific evidence concerning the
health effects of exposure to airborne heavy metals.
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Tab. 2.2.3.1 Hodnoty UCR pro sledované latky s karcinogennim uc¢inkem

Tab. 2.2.3.1 Unit cancer risk values for the monitored carcinogens

UCR

Skodlivina Arzen Nikl Benzo[a]pyren Benzo[alanthracen
Pollutant Arsenic Nickel Benzo[a]pyrene Benzo[a]anthracene
Jednotka rizika 1,5E-03 3,8E-04 8,7E-02 1,0E-04

UCR

Skodlivina Benzo[b]fluoranthen Benzo[k]fluoranthen Benzo[ghi]perlen Dibenz[ah]anthracen
Pollutant Benzo[b]fluoranthene Benzo[k]fluoranthene Benzo[ghilperylene Dibenz[ah]anthracene
Jednotka rizika

UCR 1,0E-04 1,0E-05 1,0E-06 1,0E-03
Skodlivina Chrysen Indeno[1,2,3-cd]pyren Kadmium Benzen
Pollutant Chrysene Indeno[1,2,3-cd]pyrene Cadmium Benzene
Jednotka rizika 1,0E-06 1,0E-04 4,9E-04 6,0E-6

védeckych poznatkii. Provedené epidemiologické stu-
die ukazuji na mozné ovlivnéni u€inkit PM, _ na kardi-
ovaskularni systém mimo jiné i prostfednicfvim obsa-
zenych kovil, zejména pfechodnych, kam patii napf.
chrom, nikl, kadmium, mangan nebo rtut’ [2]. 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¢inkti 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 expo-
zice Skodlivinam z venkovniho ovzdusi byl proveden
pro arzen, nikl, kadmium, benzen a pro benzo[a]pyren.
Odhad vychazi z teorie bezprahového pusobeni karci-
nogennich latek a uvazuje linearni vztah mezi davkou
aucinkem. Pro vypocet byly pouzity hodnoty jednotko-
vého rizika (UCR), coz je velikost rizika zvySeni prav-
dépodobnosti nadorového onemocnéni pii celozivotni
expozici | pg/m? karcinogenni latky z ovzdusi. Hodno-
ty jednotkového rizika pro hodnoceni karcinogennich
latek (UCR) (tab. 2.2.3.1) byly pievzaty z materialti
Svétové zdravotnické organizace (Air quality guideli-
nes for Europe, Air quality guidelines, Global update
2005) a z dalsich zdroji (US EPA, HEAST).

Pro obyvatele jednotlivych typl méstskych lokalit
byla uvazovana celozivotni expozice sledovanym
latkhm na Grovni ro¢nich aritmetickych primeéri
za rok 2017 a byla vypoctena mira individualniho
rizika.

Epidemiological studies show the possible influence
on the effects of PM ,, on the cardiovascular system
via contained heavy metals including chrome, nic-
kel, cadmium, manganese or mercury [2]. Lead de-
tected in aerosol samples is no longer a health risk
in terms of direct exposure since the blanket intro-
duction of lead-free petrol. In terms of carcinogenic
effects the detected concentrations of cadmium and
arsenic do not represent significant health risks in
most areas.

2.2.3 Evaluation of health risks from
carcinogens

An estimate of the theoretical increase of cancer risk
caused by long-term exposure to pollutants from ou-
tdoor air was carried out for arsenic, nickel, BaP
and benzene. The estimate is based on the theory of
non-threshold effect of carcinogens and takes into ac-
count the linear relationship of dose and effect. For
the calculation, unit cancer risk values (UCR) were
used, these being the magnitude of the risk of incre-
ased probability of oncological disease at a life-long
exposure to 1 ug/m? of the carcinogens in ambient air.
The UCR values for the assessment of carcinogens
(Tab. 2.2.3.1) were taken from WHO materials (Air
Quality Guidelines for Europe, Air Quality Guideli-
nes, Global Update 2005 — Particulate Matter, Ozo-
ne, Nitrogen Dioxide and Sulphur Dioxide and other
sources (US EPA, HEAST).

For inhabitants of individual types of urban localities,
lifelong exposure to monitored substances was consi-
dered and expressed as annual arithmetic means for
2017, allowing calculation of the extent of individual
risk.
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Tab. 2.2.3.2 Odhad individualniho rizika expozice karcinogennim latkam ve venkovnim ovzdusi, v po¢tech
pripadi onemocnéni rakovinou na 1 milion obyvatel, 2017
Tab. 2.2.3.2 Estimate of the individual risk from exposure to airborne carcinogens, in number of cancer cases

per 1 mil. population, 2017

o Méstské prostredi
Skodlivina Repubhl;c'nve Urban environment
pozadi ST . T
Pollutant Rural background Minimalni hodnota Priimérna hodnota Maximalni hodnota
Minimum value Mean value Maximum value
Arzen 1,01 0,34 2,27 9,03
Arsenic
Nikl
Nickel 0,15 0,09 0,29 1,03
Kadmium
Cadmium 0,03 0,01 0,15 1 ,46
Benzen
Benzene 4,20 3,60 8,10 22,8
Benzofalpyren 452 50,5 158 814
Benzo[a]pyrene

Vysledky shrnuje tab. 2.2.3.2, ve které je pro hodnoce-
né skodliviny uvedena vyse individualniho rizika zis-
kand na zakladé koncentraci na republikovych emis-
né piimo nezatizenych — pozad’'ovych stanicich, dale
minimalni hodnota zdravotniho rizika pro obyvatele
nejméné zatizeného typu meéstskych lokalit a maxi-
malni hodnota pro obyvatele nejvice zatizené¢ho typu
meéstskych lokalit. Primérna hodnota individualniho
rizika pak byla vypoctena na zakladé koncentraci kar-
cinogennich latek ve vSech typech méstskych lokalit.

Teoretické zvySeni rizika nddorového onemocnéni v di-
sledku expozice znecistujicim latkdm z venkovniho
ovzdusi se jiz nékolik let v podstaté neméni a pohybuje se
pro jednotlivé karcinogenni latky v fadu 107 az 1073 (rizi-
ko vzniku nadorového onemocnéni o jeden piipad na 10
miliont az na 1 tisic obyvatel). Nejvétsi piispévek dlouho-
dobé predstavuje expozice karcinogennim polycyklickym
aromatickym uhlovodiklim: v nejvice zatizenych primys-
lovych méstskych lokalitdch bylo dosazeno hodnot, které
predstavuji zvySeni celozivotniho rizika vzniku nadoro-
vého onemocnéni o téméf jeden piipad na tisic obyvatel.
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Obr. 2.1 Primérné ro¢ni koncentrace Castic frakce PM,; podle typu lokalit, 2017
Fig. 2.1 Annual mean levels of particulate matter PM,, by type of the locality, 2017
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Obr. 2.2 Rozdéleni ¢etnosti méstskych stanic podle po¢tu dnii v roce s piekro¢enim denniho limitu PM, ,
2017 (hodnoceno 84 mé¥icich stanic v 57 sidlech)

Fig. 2.2 Frequency distribution of urban stations by number of days exceeding PM ,, daily limit, 2017 (covered
84 measuring stations in 57 municipalities)
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Obr. 2.3 Odhad pribéhu stiedni ro¢ni koncentrace ¢astic PM,, a PM, ; v méstském pozadi* CR (mimo
Moravskoslezského kraje), 1997-2017

Fig. 2.3 Estimation of the trend of mean PM,, and PM, ; annual concentrations in the Czech urban back-
ground* (except the Moravian-Silesian Region), 1997-2017
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* spocteno pro méstské obytné lokality kategorie 2 az 5 na zakladé kategorizace méficich stanic (viz. tab. 2.2.1)
* calculated for urban residential locations in the categories 2-5 based on measurement stations categorization (see Tab. 2.2.1)

Obr. 2.4 Priamérné rocni koncentrace ¢astic PM2,5 na méstskych stanicich, 2017
Fig. 2.4 Annual mean concentrations of PM2.5 at the urban monitoring stations, 2017
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Obr. 2.5 Odhad priibéhu stir‘edni ro¢ni koncentrace BaP, arzenu a niklu pro méstské pozadi, 1997-2017
Fig. 2.5 Estimation of the mean annual levels of BaP, arsenic and nickel for the Czech urban background,
1997-2017
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* spocteno pro méstské obytné lokality kategorie 2 az 5 na zakladé kategorizace méficich stanic (viz. tab. 2.2.1)
* calculated for urban residential locations in the categories 2-5 based on categorization of the measurement stations (see Tab. 2.2.1)

Obr. 2.6 Pramérné ro¢ni koncentrace polycyklickych aromatickych uhlovodiku, 2017
porovnani s odhadem sti‘edni hodnoty pro méstské pozadi

Fig. 2.6 Annual mean concentrations of polycyclic aromatic hydrocarbons, 2017
comparison with a mean value estimate for the urban background

3
15 == Benzo[a]pyren BaP [ng/m?]

=== Benzo[a]anthracen BaA
BaP - stfedni hodnota pro méstské oblasti, kategorie lokalit 2—-5
mean concentration in urban background 12,2
12 —— BaA - stfedni hodnota pro méstské oblasti, kategorie lokalit 2-5
mean concentration in urban background

| M m
w | o v | o =
22528222853 |3|s5|5|5125|8|8|8/L/181202|2|3/8/8|E|2
=z | >Ne] I~ 3 = <|Z|& o <
2| |a|2|XF |2 c|O|Q[ZE|xg = E22a|Z|Z(T|a|la|Y|IN|Z|"IN|2
< <|n|©v V|ln|O|© o S22 3|7|T|T|w|a N|& =

o
o
@
=
3
o
<
-
@
=
o
c
=
o
o
X
o
X
=
el
c
@
<
N
=
T
o
N
=
=

A02A04A05A10 KO KRAKLSBNIR
Mésto, kdd stanice ISKO / City, code of ISKO station

AO02 - Praha 2, A04 - Praha 4, A05 - Praha 5, A10 - Praha 10, KO - Kolin, KRA - Kralupy, KLS - Kladno Svermov, BNL - Bran-
dys N/L, ROZ - Rozd4lovice, CB - Ceské Budejowce KT - Klastovy PM - Plzen, LB - Liberec, TP - Teplice, UL - Usti n/L, HB
- Havligkay Brod, HK - Hradec Kralové, PU - Pardubice, BM - Brno, ZL - Zlin, HO - Hodonin, JI - Jihlava, ZR - Zd4r n/S, KI -
Karving, OL - OIomouc, OV - Ostrava, CT- Cesky TéSin, VM - Valagské Mezih’éi, STU - Studénka, VRA- Vrazné, republikové
pozadi/national background : P1 - KoSetice a P6 - Kucharovice)

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



Zdravotni disledky a rizika znecisténi ovzdusi
Health risks of air pollution

Obr. 2.7 Primérné rocni a sezonni koncentrace benzo[a]pyrenu na vybranych stanicich, 2007-2017
Fig. 2.7 Average annual and seasonal concentrations of benzo[a]pyrene at selected stations, 2007-2017
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3. ZDRAVOTNIi DUSLEDKY
A RIZIKA ZNECISTENI PITNE
A REKREACNI VODY

Pitnou vodou z vetejnych vodovodi bylo v roce 2017
zésobovano 94,7 % obyvatel CR. Udaje o kvalit& pit-
né vody jsou od roku 2004 ziskavany pomoci infor-
macniho systému pitna voda (IS PiVo) spravovaného
Ministerstvem zdravotnictvi, ktery zahrnuje vSechny
vodovody a dalsi zplisoby vetfejného zasobovani pit-
nou vodou v CR. Zdrojem dat jsou predeviim rozbory
zajiStované provozovateli, jejichz provedeni v prede-
psané Cetnosti a rozsahu je ulozeno platnou legislati-
vou; pouze malé ¢ast dat byla potfizena hygienickou
sluzbou v ramci statniho zdravotniho dozoru. Do sys-
tému mohou byt vkladany pouze vysledky analyz
provedenych v laboratofich s platnym osvédéenim
o akreditaci, autorizaci nebo o spravné ¢innosti labo-
ratoie. Do zpracovani udaju o kvalité pitné vody nej-
sou zahrnuta data pii havarijnich stavech. Ukazatele
kvality jsou posuzovany podle vyhlasky ¢. 252/2004
Sb., kterou se stanovi hygienické pozadavky na pit-
nou a teplou vodu a Cetnost a rozsah kontroly pitné
vody, ve znéni pozdéjsich predpisi, ktera je harmoni-
zovana s evropskou smérnici Rady 98/83/EC o jakosti
vody urcené pro lidskou spotiebu. Ve srovnani s touto
smérnici zahrnuje ¢eska vyhlaska vice ukazatelli kva-
lity a u n€kolika ukazatelli ma piisné€jsi limitni hodno-
tu, coz smérnice piipousti (nastavuje pouze minimalni
pozadavky a Clenské zemé¢ EU maji pravo tyto poza-

vy

davky rozsifit ¢i zpfisnit).

V roce 2017 bylo monitorovano celkem 4 097 vodovo-
di'. Prevazné se jedna o mensi vodovody (3 826) zaso-
bujici méné nez 5 000 obyvatel; z téchto vodovodi je
3 307 malych do 1 000 obyvatel. Pouze 271 vodovodii
patiilo do kategorie vétsich, na néz je napojeno 5 000
a vice obyvatel, ty viak zasobuji cca 75% obyvatel CR
zasobovanych vodou z vetejného vodovodu. Podle od-
hadu je 40 % obyvatel zasobovano pitnou vodou vyrobe-
nou ze zdrojti podzemnich, 39% z povrchovych a 21 %
ze zdroji smisSenych. Celkovy pomér vyrobené vody
z podzemnich a povrchovych zdrojt je asi 1:1.

1. Zakladni jednotky pro posuzovani kvality pitné vody podle vy-
hlagky Ministerstva zdravotnictvi CR 252/2004 Sb. ve znéni
pozdéjsich predpisl jsou zasobované oblasti, coz je prakticky
totoZny pojem jako vefejny vodovod. LiSi se pouze v pfipadé,
kdy je jeden vodovod zasobovan z vice zdroju, které se od sebe
svou kvalitou vyrazné odliduji a pfed vstupem do spotiebisté se
nemichaji — pak je tento vodovod rozdélen do nékolika zasobo-
vanych oblasti, ve kterych je kvalita vody pfiblizné stejna.

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

In 2017, drinking water from the public water supply
systems was available to 94.7 % of the Czech popu-
lation. Data on drinking water quality has been ob-
tained since 2004 within the information system main-
tained by the Ministry of Health including all public
water supplies and other ways of supply by drinking
water in the Czech Republic. The largest data source
is the analyses performed by the operators, which
frequency and scope are laid down by the law, while
the minority of the data is obtained within the public
health surveillance. The results of analyses can only
be entered into the information system if obtained by
an accredited, authorized, or good laboratory prac-
tice certified laboratory. The data during emergency
conditions are not included into the processing. The
quality indicators have been evaluated by Decree no.
252/2004 Coll. as amended, which is harmonized
with the European Council Directive 98/83/EC, on
the quality of water intended for human consumption.
In comparison with the Directive the Czech Decree
includes more quality indicators and some indicators
have stricter limit value, which the Directive permits.

In 2017, a total of 4,079 water mains' were mo-
nitored. The overwhelming majority of the water
mains (3,826) were smaller, i.e. serving less than
5,000 population, out of them 3,307 serve less than
1,000 population. Only 271 water mains were clas-
sified as larger but served 75% of the population of
the Czech Republic connected to the public water
supply system. As many as 40%, 39%, and 21% of
the population were supplied with drinking water
produced from underground, surface, and mixed
sources, respectively. The rate of underground and
surface sources is approximately 1:1.

3.1 Drinking water quality

In 2017, about 34 thousand drinking water samples
were analyzed and more than one million pieces of

1. The basic unit used in the assessment of drinking water qual-
ity from the public water supply system as defined by the De-
cree 252/2004 Coll. as amended is the supply zone. A supply
zone is virtually the same term as a public water supply; it dif-
fers only in case of more drinking water sources of markedly
different quality and the water is not blended before entering
the consumer place.
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3.1 Kvalita pitné vody

V roce 2017 bylo provedeno zhruba 34 tisic odbéra
pitné vody, pii kterych bylo ziskano ptes jeden mi-
lion hodnot jednotlivych ukazateli jakosti vody. Li-
mity zdravotné vyznamnych ukazateli (limitovanych
nejvyssi mezni hodnotou?, NMH) byly piekroceny
celkem v 1 456 ptipadech. Mezni hodnoty® (MH)
ukazatelll jakosti, charakterizujicich pfedevSim or-
ganoleptické vlastnosti pitné vody, nebyly dodrzeny
v 5 629 ptipadech. Ve vétsich vodovodech bylo z cel-
kového poctu stanoveni ptislusného typu limitni hod-
noty zjisténo prekro¢eni NMH v 0,05% a MH v 0,4 %
stanoveni. Podobné v mensich vodovodech piekroci-
lo NMH 0,5% stanoveni, MH 1,8% stanoveni. Vy-
voj jakosti pitné vody dodavané vetejnymi vodovody,
respektive vyvoj Cetnosti ptekroceni limitnich hodnot
ve velkych a malych vodovodech v letech 2009-2017,
je znazornén na obr. 3.1.

Z daja ziskanych v rdmci monitoringu dosud vyply-
valo, ze dochazi k postupnému mirnému zlepSovani
jakosti pitné vody distribuované vetejnymi vodovody
— coz ovsem plati pro celorepublikové zpracovani vy-
sledktl a nevylucuje, Zze v nékterych vodovodech ne-
mohlo dojit k vyraznému zhorSeni nebo (spise) zlepse-
ni stavu — nicméné v roce 2015 se tento trend zastavil,
kdyz bylo pozorovano cetnéjsi nedodrzovani NMH
nez v predeslych letech. Hlavni pfic¢inou je sledovani
vétsiho spektra pesticidnich latek a jejich metabolith
a tim také cast&jsi nalézani vyssich koncentraci.

Cetnost nedodrzeni limitnich hodnot vzristd se
zmensujici se velikosti vodovodu (s klesajicim poctem
zasobovanych obyvatel). Nejcastéji nejsou dodrzova-
ny limitni hodnoty pro Zelezo, chloroform, mangan
a pro hodnotu pH. Ve vétSich vodovodech je oproti
mens$im vodovodiim zjistovano cetnéjsi prekracovani
limitni hodnoty pro chloroform; ten vzniké jako ved-
lejsi produkt chlorovani vody a jeho obsah je zavisly
mimo jiné na dob€ zdrzeni vody v potrubi, kterd je
u vétsich vodovodu delsi. Velké vodovody také castéji
vyuzivaji k upraveé povrchovou vodu s pfirozené vys-
$im obsahem piirodnich organickych latek, ze kterych

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

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

data on drinking water quality indicators were ob-
tained. The maximum limit values’ (MLVs) for the
indicators with significance for health were exceeded
in 1,456 samples analysed. Failure to comply with the
limit values?’ (LVs) for the drinking water quality indi-
cators relevant to the sensory properties was reported
in 5,629 samples analysed. In larger water supplies,
MLV and LV was exceeded in 0.05% and 0.4%, re-
spectively, of the totals of the corresponding type of
the limit value analyses. Similarly, in smaller water
mains, the respective rates were 0.5% and 1.8%. The
trend in the drinking water quality from the public
supply system in 2009-2017 is shown in Fig. 3.1.

The data obtained within monitoring show that there
is a gradual moderate improvement in the quality of
drinking water distributed by public water supply sys-
tems. This applies to the nationwide results process-
ing and does not exclude that in some water mains
could be a significant deterioration or (more likely)
improvement. However, in 2015 this trend stopped
when it was observed numerous non compliances with
NMH than in previous years. The main cause is the
monitoring of a wider spectrum of pesticides and their
metabolites and more frequent finding of higher con-
centrations.

The frequency of non-compliances with the limit val-
ues increases with decreasing size of water supply
(decreasing population supplied). The most commonly
exceeded limits were those for iron, chloroform, man-
ganese and for the pH. The rate of failures to comply
with the limits increases with the decreasing water
main size. The limit in larger water mains is more of-
ten exceeded for chloroform. This is due to the fact
that the chloroform is a by-product of chlorination
and its contents is thus dependent inter alia on the
residence time of water in the pipe, which is longer for
larger water main. Large water mains also frequently
use surface water for treatment with naturally higher
content of natural organic matter from which chloro-
form is produced than groundwater. In the smaller wa-

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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chloroform vznikd, nezZ vody podzemni. V menSich
vodovodech byly Castéji prekracovany limitni hodno-
ty pro arzen, uran, dusi¢nany a ostatni ukazatele.

V nékterych vodovodech jsou nalézany nadlimitni
koncentrace fady pesticidnich latek. Celkem bylo pro-
vedeno pres 33 tisic stanoveni koncentraci zhruba 187
pesticidnich latek ve vétSich vodovodech a zhruba
160 tisic stanoveni v mensich vodovodech. Nejcasté-
ji jsou piekracovany limitni hodnoty pro acetochlor
ESA (ve vétsich vodovodech 22 ptekroceni z 278 sta-
noveni, v mensich vodovodech 228 ptipadia z 2 121
stanoveni), dale byly zjistény nadlimitni hodnoty uka-
zatell acetochlor OA, alachlor ESA a dalSich.

Ve vybranych rizikovych vodovodech je sledovan
obsah uranu v pitné vodé¢. Cilovou limitni hodnotu
ptekrocilo 41 hodnot ze 170 stanoveni, k prekroceni
doslo pouze v mensich vodovodech. Pro 9 vodovodi,
zasobujicich zhruba 10 tisic obyvatel, byla ud¢lena
docasna vyjimka.

Cetnost prekrogeni limitnich hodnot pro mikrobiolo-
gické ukazatele je zndzornéna na obr. 3.2 a pro zdra-
votné€ vyznamné chemické ukazatele na obr. 3.3.

Z hlediska zdravotniho rizika se jako nejproblematic-
t&j$i kontaminanty pitné vody jevi dusi¢nany a chlo-
roform. Prekroceni limitni hodnoty dusi¢nana (50
mg/l) bylo zjisténo v 1,6 % ptipadi. V 75 vodovo-
dech ptekrocila stfedni ro¢ni koncentrace dusi¢nant
limitni hodnotu (rozmezi 50,2—-103,5 mg/1); 21 z nich
ma platnou vyjimku. Obsah chloroformu nad limitni
hodnotou (30 pg/l) byl zjistén v 1 % ptipada.

Zdravotni vyznam optimalniho obsahu vapniku
a hofc¢iku v pitné vod¢ je nesporny. Z monitoringu
vyplyva, ze jen 24 % obyvatel je zasobovano pitnou
vodou s doporucenou optimalni koncentraci vapniku
(40-80 mg/1) a pouha 4% obyvatel s optimalni kon-
centraci hot¢iku (20-30 mg/l), obr. 3.4. Vodou s opti-
malni tvrdosti (2-3,5 mmol/1) je zdsobovano jen 26 %
obyvatel, mek¢i voda je distribuovana 64 %, tvrdsi
10% obyvatel. Proto je snizovani obsahu téchto prv-
ki domaci upravou vody v naprosté vétsing pripada
nezadouci.

Novy atomovy zakon 236/2016 Sb. a jeho provadéci
vyhlagka 422/2016 Sb., t€inné od roku 2017, vyrazné
omezil povinnost provozovateliit vodovodu pravidel-

ter mains non-compliance with the limits for nitrates
and all the other indicators is more frequently found.

In some water supply systems excess of limit concentra-
tions of a number of pesticides were found. Altogether,
more than 33,000 determinations of concentrations of
about 187 pesticides in larger water mains and about
160 thousand of measurements in smaller waterworks
were performed. The limit values for acetochlor ESA
are most frequently exceeded (in larger water mains 22
exceedances of 278 determinations, in smaller 228 cas-
es out of 2,121 determinations), above-limit was also
e.g. acetochlor OA, alachlor ESA etc.

Selected water supplies in risk of uranium in drinking
water were monitored. The target limit value was ex-
ceeded in 41 of 170 samples, above-limit concentra-
tions were found only in smaller water supply systems.
For 9 water mains, supplying about 10,000 inhabit-
ants, a temporary exception was granted.

Non-compliance with the microbiological indicators
is represented in Fig. 3.2 and non-compliance with
the limits for chemical indicators with significance for
health in Fig. 3.3.

Nitrates and chloroform appear to be the most problem-
atic contaminants of drinking water. The limit value (50
mg/L) for nitrates was exceeded in 1.6% of the analysed
samples. In 75 water mains the annual mean concen-
tration of nitrates was equal to or higher than the limit
value (with a range of 50.2-103.5 mg/L). Twenty-one
of these water mains had an exemption granted for the
content of nitrates. The limit value for chloroform (30
ug/L) was exceeded in 1% of the analysed samples.

There is an increasing body of evidence on the health
significance of the optimal calcium and magnesium
content of drinking water. The monitoring has shown
that only 27% of the population are supplied with water
with the recommended calcium concentration (40-80
mg/L) and only 4% of the population are supplied with
water with the recommended magnesium concentration
(20-30 mg/L, Fig. 3.4). Only 26% of the population
are supplied with water with optimal hardness (2-3.5
mmol/L). Therefore, in most cases, it is undesirable to
modify the content of these elements in households.

The new Atomic Act 236/2016 Sb. and its Implement-
ing Decree 422/2016 Coll., in force since 2017, has
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né méefit obsah ptirodnich radionuklidi v pitné vodé.
Vysledky ziskané podle této nové pravni Upravy tak
neni mozné povazovat z hlediska celorepublikového
za reprezentativni. Z piedchozich let monitorovani je
znamo, ze obsah pfirodnich radionuklidi ve vode¢ je
dlouhodobé neménny. Ozafeni z pitné vody je puso-
beno pfevazné piitomnosti radonu, piispévek ostat-
nich radionuklidii (izotopy radia, uranu) k ozafeni
z pitné vody je velmi nizky. Primérné ozafeni z vody
v dusledku pfitomnosti radonu Rn-222 (efektivni dav-
ka z ingesce i inhalace) je mozno odhadnout na 0,06
mSv/rok, coz je asi stokrat nizsi nez z radonu proni-
kajictho do budov ptimo ze zemé¢. Celkove zplisobi
obsah radionuklid ptfitomnych v pitné vod¢ (radon,
izotopy uranu, radia a olova) efektivni davku v pri-
meéru asi 0,07 mSv/rok.

Schvalené vyjimky

Pro 152 vodovodu platila v roce 2017 vyjimka pro
zdravotné vyznamné ukazatele schvalend organem
ochrany vefejného zdravi. Mirnéjsi hygienicky limit,
nez stanovi vyhlaska ¢. 252/2004 Sb., byl nejcastéji
povolen pro acetochlor ESA (55 vodovodii zasobu-
jicich celkem 255 tisic obyvatel). Povolena limitni
hodnota se pohybovala v rozmezi 0,1-1,5 pg/l. Pro
35 vodovodi (11 tisic obyvatel) byla udélena vyjimka
z divodu nadlimitniho obsahu dusi¢nant, povoleny
limit 60—120 mg/l). Podle udaji v databazi IS platil
v 21 vodovodech (Stisic obyvatel) alespon po Cast
roku 2017 uplny ¢i diléi zékaz uzivani vody z vodo-
vodu jako vody pitné.

3.2 Expozice kontaminantiim z pitné vody

Ze vSech kontaminantl v pitné vod¢ je piivod dusic¢-
nant nejvyssi; pitim pitné vody z vefejnych vodovo-
du je pramérné* Cerpano 7-10% celkového denniho
piijatelného ptivodu® dusi¢nant (pifi denni konzumaci
1,5 litru pitné vody z vodovodu). U chloroformu byl
zjiStén prumérny piivod z pitné vody piedstavujici

4. Velikost expozice kontaminanttim v CR byla ziskana 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 privodu. Pfi pouziti 90% kvantilu koncentraci dusi¢nant
jde o hodnotu ve vysi 8—10%.

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

significantly reduced the obligation of water supply
operators to regularly measure the content of natural
radionuclides in drinking water. Therefore the results
obtained under this new legislation cannot be consid-
ered nationwide representative. From previous years
of monitoring, it is known that the content of natural
radionuclides in water has long been unchanged. Ra-
diation in drinking water is usually due to the pres-
ence of radon; the contribution of other radionuclides
(radium and uranium isotopes) is very low. Both the
ingested and inhaled intake of radon (Rn-222) from
drinking water results in an estimated effective dose
of 0.06 mSv/yvear on average, which is around one
hundred times lower than that from radon entering
buildings directly from the ground. The overall intake
of radionuclides from drinking water results in an es-
timated effective dose of 0.07 mSv/year on average.

Granted exemptions

In 2017, a total of 152 water mains had exemptions
granted by the public health protection authority. Less
stringent public health limits than those set in Regu-
lation 252/2004 applied most often to acetochlor ESA
(55 water mains supplied 255 thousand population).
The tolerable limit values ranged from 0.1 ug/l to
1.5 ug/l. The second most often cause were nitrates
(35 water mains serving a total of 11 thousand popu-
lation). The tolerable limit values ranged from 60 to
120 mg/L. Based on the Information System data, the
supplied water was either prohibited or restricted for
use as drinking water at least for a part of 2017 in 21
water mains serving 5 thousand inhabitants.

3.2 Exposure to contaminants from
drinking water

As for the intake of contaminants from drinking water,
exposure to nitrates clearly predominates, reaching
about 7-10% on average® of the overall acceptable
daily intake’ of nitrates (for a daily consumption of
1.5 litre of tap water per person). The average daily

4. The magnitude of exposure to contaminants in the Czech Re-
public was obtained as the median of concentrations repor-
ted in the supply zones during the year. The mean exposure
for all supply zones was weighted by the number of populati-
on. For the 90% quantile of concentrations, the exposure to
nitrates was 8-10 % of the acceptable daily intake.

5. The overall tolerable daily intake of a contaminant is its total
intake from food, drinking water, dust etc. that does not pose
a health risk, even if considered on a lifelong basis, according
to the latest knowledge.
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zhruba jedno procento denniho tolerovatelného pitivo-
du. Koncentrace ostatnich hodnocenych kontaminan-
tl v pitné vodé Casto nepiesahuji mez stanovitelnosti
pouzité analytické metody, a proto expozici témto
latkam nelze kvantifikovat. S jistotou lze vSak fici,
ze prumérna expozice je mensi nez 1 % piislusného
expozi¢niho limitu.

Ackoliv primérny ptivod dusi¢nand pitnou vodou
predstavuje pro obyvatele CR jen nékolik procent
celkového denniho piijatelného ptivodu, zhruba tie-
tina obyvatel zasobovanych vefejnym vodovodem
pfijme denné pitnou vodou vice nez 10 % celkového
piijatelného ptivodu dusi¢nant. Jestlize by byl ob-
sah dusi¢nanti na urovni limitni hodnoty (50 mg/l),
pfispivala by takova pitnd voda pii spotfebé 1 I/den
u dospélého cloveka k celkovému piijatelnému pii-
vodu dusi¢nanti 21 %, pii spotiebé 2 I/den pak 42 %.
Rozdéleni obyvatel podle velikosti expozice kon-
taminantim z pitné vody v roce 2017 je uvedeno
na obr. 3.5.

Z hodnoceni velikosti expozice jednotlivym cizoro-
dym latkam z pitné vody, pro které je stanoven expo-
ziéni limit (arzen, chlorethen, dusitany, dusi¢nany, hli-
nik, kadmium, mangan, méd’, nikl, olovo, rtut’, selen,
chloroform) nevyplyva pravdépodobnost poskozeni
zdravi z hlediska nekarcinogennich ucinkd. Je vsak
mozné, ze v piipade¢, kdy musi byt udélena vyjimka,
je organem ochrany zdravi urcena skupina spotiebi-
telti jako ohrozena (obvykle kojenci a malé déti nebo
téhotné Zeny), a pak je tato skupina ze zdsobovani
vyloucena nebo piijem takové vody omezen, aby ne-
mohlo dojit k poskozeni zdravi.

3.3 Teoretické zvySeni pocétu nadorovych
onemocnéni

Pro vypocet predpovédi teoretického zvyseni pravdé-
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 piivodu pitné vody byl pouzit linearni bezprahovy
model podle metody hodnoceni zdravotniho rizika.
Pro vypocet ro¢niho piispévku odhadu zvySeni rizi-
ka byla pouzita hodnota primérné hmotnosti clovéka
70kg, stiedni délka Zivota 70 rokt, celoZivotni expo-

intake of chloroform from drinking water was rough-
ly 1% of the tolerable daily intake. As the concentra-
tions of the other contaminants in drinking water of-
ten do not reach the detection limits of the respective
analytical methods used, it is not possible to quantify
exposure to these substances. However, it can be said
with certainty that, on an average, it is lower than 1%
of the respective exposure limit.

The mean intake of nitrates from drinking water in
the Czech Republic accounts few percent of the over-
all acceptable daily intake; nevertheless, about one
quarter of the supplied inhabitants are supplied with
drinking water that accounts for more than 10% of
the acceptable daily intake of nitrates. If the nitrate
content was as high as the limit value (50 mg/L), such
drinking water would contributed with consumption
of 1 L/day for an adult to an overall acceptable intake
by 21%, with a consumption of 2 liters/day by 42%.
The distribution of the population by magnitude of ex-
posure to contaminants from drinking water in 2017
is shown in Fig. 3.5.

From the assessment of exposure to contaminants in
drinking water, for which the exposure limit was set
(arsenic, chloroethene, nitrites, nitrates, aluminum,
cadmium, manganese, copper, nickel, lead, mercury, se-
lenium, chloroform) it does not result the likelihood of
health complaints in terms of non-carcinogenic effects.
1t is possible, however, that in the event that it should be
granted an exemption, the public health authority desig-
nates a vulnerable group of consumers (usually infants
and young children or pregnant women), and then this
group is 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 ex-
posure to organic compounds (1,2-dichloroethane,
benzolalpyrene,  benzo[b]fluoranthene,
benzo[k]fluoranthene, bromodichloromethane, bro-
moform, chloroethene /vinyl chloride/, dibromo-
chloromethane, indeno[l,2,3-cd]pyrene, tetrachlo-
roethene, and trichloroethene) from drinking water
intake, the linear no-threshold model was used in ac-

benzene,

cordance with the health risk assessment method. The
US EPA guidelines for carcinogen risk assessment
were followed [1]. For the calculation of the annual
contribution to the estimated incremental cancer risk,
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zice (pfepoctena na ro¢ni expozici a riziko),sttedni hod-
nota spotieby pitné vody 1,5 litru denné a soudet t€inkQ
jednotlivych latek. Podle vypoctu teoretického zvyse-
ni pravdépodobnosti vzniku nadorovych onemocnéni
v dasledku chronické expozice karcinogennim latkam,
provedeného séitanim ucinkt jednotlivych latek podle
doporuceni agentury US EPA, miZe konzumace pitné
vody z vetejného vodovodu teoreticky pfispét k ro¢nimu
zvyseni pravdépodobnosti vzniku nadorovych onemoc-
néni ptiblizné jednim ptipadem na 10 milioni obyvatel.

Vypocty expozice a rizika byly provedeny podle stan-
dardniho postupu, nicméné pouzité expozicni faktory
jsou vzdy zatizeny ur¢itou mirou nejistoty, jako na-
priklad omezené¢ spektrum sledovanych zdravotné
vyznamnych latek, individualni velikost konzumace
pitné vody z vodovodu, rliznd mira vstfebani sledo-
vanych latek v organismu apod. To mohlo vést k nad-
1 podhodnoceni situace. Inhala¢ni a dermalni expozi-
ce, které jsou u nékterych kontaminanti podobné vy-
znamné jako oralni ptijem, nebyly uvazovany, protoze
chybi specifické udaje o chovani ceské populace pii
vyuzivani vody v domécnosti.

3.4 Jakost vody ve verejnych a komeréné
vyuzivanych studnach

V ramci celostatniho monitoringu jsou informacénim
systémem PiVo sbirany také udaje o jakosti pitné vody
pochézejici z vefejnych studni a individualnich zdro-
ju vyuzivanych k podnikatelské ¢innosti, pro jejiz vy-
kon musi byt pouzivana pitna voda (komerc¢ni studny).
V roce 2017 bylo odebrano 6 045 vzorkli vody z 319
vefejnych a 2 292 komer¢nich studni. Limity zdravotné
vyznamnych ukazatelti byly ptekroceny v 0,7% pfi-
slusnych stanoveni, mezni hodnoty pak ve 4,1 %. Re-
lativné ¢etné byly nalezy nedodrZeni limitnich hodnot
mikrobiologickych ukazatelt jakosti pitné vody jako
jsou koliformni bakterie (11,4 %), intestindlni ente-
rokoky (3,5 %), Escherichia coli (2,7 %), Clostridium
perfringens (1,9 %). Z dalsich ukazatelt byly nejcaste-
ji nedodrZeny limitni hodnoty pH (14,6 %), manganu
(10,2 %), zeleza (8,8 %) nebo dusi¢nant (3,9 %).

3.5 Ukazatele pfimého poskozeni zdravi
z pitné vody

Pokud jde o akutni poskozeni zdravi po konzumaci
pitné vody (otrava, infekéni onemocnéni), informace
o pfipadném poskozeni zdravi pitnou vodou vycha-

an average body weight of 70kg, mean life expectan-
cy of 70 years, lifelong exposure (converted to annual
exposure and risk), and a mean daily intake of 1.5L
of tap water per person were considered. The theoret-
ical 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 one incremental cancer
case 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 le-
vel 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 ove-
restimation. Inhalation and dermal exposure that are
similarly significant as the ingestion of some contami-
nants were not taken into account, as specific data is
missing on the use of water in Czech households.

3.4 Water quality in public and commercial
wells

The monitoring data on drinking water quality from
public and commercial wells has also been entered
in the Information System. In 2017, 6,045 samples
were collected from 319 public and 2,292 commercial
wells. The limit values of health-related indicators
were exceeded in 0.7% of the relevant determinations.
Relatively numerous were findings of non-compliance
with limit values for drinking water quality microbi-
ological indicators, eg intestinal enterococci (3.5%),
Escherichia coli (2.7%), coliform bacteria (11.4%).
Of the other indicators, pH limit values (14.6%), man-
ganese (10.2%), iron (8.8%), nitrates (3.9%) were
most often not met.

3.5 Drinking water related human health
impairment

With regard to acute health damage by reason of the
drinking water consumption (poisoning, infectious
disease), information is based on a direct report from
the regional public health authorities on recorded in-
fections, poisonings or other illnesses occurring in
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zi z ptimého hlaseni pracovniki odboru komunélni
hygieny krajskych hygienickych stanic o zazname-
nanych nakazach, otravach ¢i jinych onemocnénich,
ke kterym doslo v souvislosti s jakosti a uzivanim
pitné vody ze sledovanych vodovodi a vefejnych
(popf. pro zasobovani vefejnosti pouzivanych) studni.
V roce 2017 byly zaznamenany a hlaSeny tii potvrze-
né epidemie z pitné vody; jedenkrat ve Zlinském kraji
a dvakrat v Libereckém kraji. Ve vSech ptipadech byly
zdrojem nakazy studny pouzivané k zasobovani vetej-
nosti (tzv. komer¢ni studny).

3.6 Monitoring kvality rekreaénich vod
ve volné pfirodé

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

Do informac¢niho systému jsou zasilana data o kvali-
té vody pro koupani béhem koupaci sezény. Organy
ochrany vetejného zdravi pravideln€ provadi souhrnné
hodnoceni podle vyhlasky ¢. 238/2011 Sb. (v platném
znéni) a prislusnych metodickych doporuceni a ozna-
¢uji kvalitu koupaci vody pomoci pétibodové stupni-
ce. Aktualni kvalita koupacich vod je pfistupna vetej-
nosti na webovych strankéach krajskych hygienickych
stanic, na strankach Narodniho geoportalu INSPIRE
spravovaném agenturou CENIA a na webové strance
Koupaci vody. Vyvoj kvality koupacich vod v letech
2004 az 2017 je uveden na obr. 3.6, na némz je kazda
lokalita charakterizovana nejhor$im hodnocenim bé-
hem koupaci sezony. Hodnocenych koupacich vod je
v poslednich letech pies 250 (v roce 2014-251; 2015
—252,2016-257 a 2017-251). Nejvétsim problémem
tuzemskych pfirodnich vod nadale ziistdivd masovy
vyskyt sinic tvoficich vodni kvéty, a to zejména bé-
hem letnich mésict a zacatkem podzimu. ZhorSené

connection with the quality and use of drinking water
Jfrom monitored water supply systems and public (or
publicly used) wells. In 2017, three such confirmed
events were recorded and reported in two regions:
Central Bohemia Region and two in Liberec Region.
In all cases the source of infection were commercial
wells.

3.6 Monitoring of the bathing water quality

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

Recreational water quality data have been entered in
the Information System throughout the bathing sea-
son. The public health protection authorities evaluate
the data on a regular basis according to the Regula-
tion 238/2011 and relevant guidelines rating the areas
on a scale from I to 5. The most recent recreational
water quality data are accessible by the public at the
websites of the regional public health agencies, Na-
tional Geoportal INSPIRE® maintained by the CENIA
agency and Bathing water portal’. Development of
the bathing water quality in the years 2004-2017 is
shown in Fig. 3.6, where each site is characterized
by the worst assessment during the bathing season.
The number of evaluated bathing waters is over 250
(in 2014-251, 2015-252, 2016-257 and 2017-251).
The most serious problem of recreational waters re-
mains a mass occurrence of cyanobacteria forming
water blooms, especially during the summer months
and early fall. Deteriorated rating due to indicators

6. http://geoportal.gov.cz/koupaci_vody
7. www.koupacivody.cz
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hodnoceni kviili naleziim indikatora fekalniho znecis-
téni je méné Casté. Ze sledovanych lokalit byly v roce
2017 hlaseny dva piipady cerkariové dermatitidy.

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 pfedevsim na vysledcich sledovani
indikatord fekalniho znecisténi. Kvalitu rekrea¢nich
vod v CR je podle kritérii EU mozno hodnotit jako
pomérne dobrou. Na pocatku monitorovani byl podil
vyhovujicich koupacich vod nizky vzhledem ke znac-
nému poctu vod s nedostatecnym vzorkovanim. Po-
stupné stoupal pocet koupacich vod, které vyhovély
limitnim pozadavkim EU. Zatimco v roce 2004 vy-
hovélo pozadavkim 49 % z celkového poctu sledova-
nych 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 154 v roce
2017. Od roku 2012 Evropska komise hodnoti a klasi-
fikuje koupaci vody v EU podle novych pravidel uve-
denych ve smérnici 2006/7/ES (viz § 9 vyhlasky ¢.
238/2011 Sb.). V letech 2012-2017 vyhovéla novym
limitnim pozadavkim EU (byla zafazena alespoil
do kategorie piijatelna jakost vody) vétsina koupacich
vod v CR — piiblizné 90 %, v roce 2017 pak konkrétné
143 z celkovych 154, tj. 92,9 %.

3.7.Studie obsahu pesticidu v pitné vodé

Pesticidni latky doneddvna nebyly vnimany jako vy-
znamny kontaminant pitné vody z vetfejnych vodovo-
di. Divodem byl uzky okruh sledovanych pesticid-
nich latek (PL), nedostate¢na citlivost laboratornich
metod a také absence systematického a mistné speci-
ficky zaméteného piistupu k monitorovani PL. Tato
nesystemati¢nost trva dosud; zalezi totiz na provozo-
vateli vodovodu ¢i laboratofi, jaké pesticidy pro dany
vodovod k monitoringu zvoli. Od roku 2014 bylo
spektrum sledovanych PL rozsiieno, vetné nékterych
jejich metabolitd. Pohled na problematiku PL v pitné
vode se zacal ménit. Diky vzristajicimu poc¢tu nalezi
pesticidnich latek nad mez stanovitelnosti i nad limit-
ni hodnoty (0,1 pg/l u matetskych latek a tzv. rele-
vantnich metaboliti, nebo nad doporucenou limitni
hodnotu u tzv. nerelevantnich metabolitit) vzrusta po-
cet vyjimek udélenych vodovodim organem ochrany
vetejného zdravi. V roce 2017 se PL poprvé staly nej-

of fecal contamination is less often. In 2017, two cer-
carial dermatitis cases were recorded.

From the data obtained, reports are produced in ac-
cordance with the EU requirements and submitted
to the European Commission. This report, in which
are included only significant bathing waters in open
air (under Directive 2006/7/EC there bathe a large
number of people) is based primarily on the results
of monitoring indicators of fecal contamination. The
recreational water quality in the Czech Republic can
be rated as relatively good. At the very beginning, the
proportion of the compliant recreational water are-
as was low because of the low sampling frequency in
many of them. In 2004, the compliance rate was 49%
in comparison with 87% in 2011. The number of bath-
ing water quality monitoring points, the data from
which have been reported to the EU, dropped from
176 in 2004 to 154 in 2017. Since 2012 the European
Commission evaluates and classifies the EU bathing
waters according to the new regulations published in
the Directive 2006/7/ES (in the Decree 238/2011 Coll.
— $9). Nevertheless, the new EU limits were met, i.e.
the bathing water quality has been rated at least as
acceptable, in the most of cases; in 2017 143 (93%) of
154 bathing waters.

3.7. Study of pesticides in drinking water

Until recently, pesticides were not considered as im-
portant contaminants of drinking water from public
water supplies. The reasons were the narrow scope
of pesticides (P) monitored, low sensitivity of labo-
ratory tests, and the absence of a systematic, locally
specific approach to the monitoring of pesticides. An
appropriate strategy still continues to be lacking, it
is up to water supply operator or the laboratory to
choose which pesticides are monitored in a given
drinking water supply system. Since 2014, the scope
of pesticides monitored was extended to include even
some of their metabolites. The awareness of the is-
sue of pesticides in drinking water was beginning to
change. Due to the increasing number of detections
of pesticides above the limit of quantification (LOQ)
and above the limit values (0.1 ug/l for parent sub-
stances and relevant metabolites or above the recom-
mended limit value for non-relevant metabolites), the
derogations granted to drinking water supply systems
by the public health protection authority are on the
rise. In 2017, pesticides became the leading cause of
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Tab. 3.7.1.1 Sledované pesticidni latky v pitné vodé a jejich limitni hodnoty
Tab. 3.7.1.1 Pesticides monitored in drinking water and their limit values

Pesticidni latka Limitni hodnota Pesticidni latka Limitni hodnota
Pesticide Limit value [ug/l] Pesticide Limit value [ug/l]

Acetochlor ESA 0,1 Chloridazon-methyl-desphenyl 6,0**
Acetochlor OA 0,1 Chlortoluron 0,1
Alachlor ESA 1,0* Isoproturon 0,1
Atrazin 0,1 Metazachlor 0,1
Bentazon 0,1 Metazachlor ESA 5,0*
Desethylatrazin 0,1 Metazachlor OA 5,0*
Desethylterbuthylazin 0,1 Metolachlor ESA 6,0*
Hexazinon 0,1 Metolachlor OA 6,0*
Hydroxyatrazin 2,0* S-Metolachlor 0,1
Chloridazon 0,1 Terbuthylazin 0,1
Chloridazon-desphenyl 6,0**

*Doporucena limitni hodnota stanovena organem ochrany vefejného zdravi / Recommended limit value set by the public health prote-

ction authority

* Limit plati pro sumu obou latek (chloridazon-methyl-desphenyl a chloridazon-desphenyl) za pfedpokladu, Ze hodnota matefskeé latky
chloridazonu bude méné nez 0,1 ug/l. / The limit applies to the sum of both pesticides (chloridazone-methyl-desphenyl and chlori-
dazone-desphenyl) provided that the value of the parental substance chloridazone is below 0.1 ug/l.

CastgjSim divodem vyjimek (64 vodovodll) namisto
dosavadnich dusi¢nand. V letech 2016-2017 zmapo-
val SZU situaci pomoci vybraného spektra pesticid-
nich latek ve vybranych vetejnych vodovodech celé
CR v ramci ukolu ministerstva zdravotnictvi ,,Pitna
voda — cilené vysetfeni Sir§iho spektra pesticidl a je-
jich metabolitd v pitné vode®.

3.7.1 Metody

Chemické analyzy probihaly za pouziti vysokoudin-
né kapalinové chromatografie systému Agilent 1290,
ktery byl spojen s hmotnostnim spektrometrem typu
trojity kvadrupol (MS/MS) Agilent 6490 vybavenym
Jetstream electrospray ionizacnim (ESI) zdrojem.
Vzorkovani PL probihalo v roce 2017 na jafe pfed za-
catkem vegetacniho obdobi (biezen/duben) a na konci
vegetacni sezOny (zati/fijen). Pro studii byly vybrany
vodovody, které zasobuji obce, mala, stiedni a velka
mésta tak, aby jejich pocet byl vyvazeny a rovnomér-
n¢ pokryval celé tizemi republiky. Vzorky tak byly
odebrany ze viech kraji CR a z rizné velkych vo-
dovodi vyuzivajicich podzemni, smiSené i povrchové
zdroje surové vody. Témito vodovody je zdsobovano
priblizné 48 % obyvatel CR. Ke sledovani bylo vybra-
no 21 pesticidil a jejich metabolitt (tab. 3.7.1.1).

Na jate 2017 bylo odebrano 177 vzorkl pitné vody
(podzemni zdroj 113 vzorkd, povrchovy a smiSeny
zdroj 64 vzorki), na podzim 185 vzorkd (podzemni

derogations for the first time (64 water supply systems)
instead of nitrates. In 2016-2017, the NIPH mapped the
situation testing a range of pesticides in selected water
supply systems all over the Czech Republic within the
project of the Ministry of Health of the Czech Republic
“Drinking water — targeted detection of an extended
range of pesticides and metabolites in drinking water”.

3.7.1 Methods

Chemical analyses were performed using the Agilent
1290 high performance liquid chromatograph coupled
to an Agilent 6490 triple quadrupole mass spectrometer
(MS/MS) equipped with a Jetstream electrospray ioni-
zation (ESI) source. Pesticides were sampled in spring
2017 before the beginning (March/April) and at the end
(September/October) of the vegetation season. The wa-
ter supply systems were selected to be representative of
the water suppliers in communities and small, medium,

and large cities and to be evenly distributed all over the
Czech Republic. Sampling was performed in all adminis-
trative regions of the Czech Republic from underground,

mixed, and surface water supply systems of different
size. These systems supply water to about 48 % of the
population of the Czech Republic. Twenty-one pesticides
and their metabolites were selected for the study (Table
3.7.1.1).

In spring 2017, 177 drinking water samples were col-
lected (113 samples from underground sources and 64
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zdroj 115 vzork, povrchovy a smiSeny zdroj 70 vzor-
k). Z toho na 175 stejnych mistech (stejnych vodo-
vodech) byly vzorky odebrany v obou terminech pro
moznost porovnani vysledk.

3.7.2 Vysledky

Z 21 sledovanych PL byla u 13 pfekrocena limitni
hodnota 0,1 pg/l alesponn v jednom ze dvou ro¢nich
obdobi. Na jate bylo zjisténo nad touto hodnotou 5 %
vysledki, na podzim 3,3%. Nejcastéji byla limitni
hodnota 0,1 pg/l prekra¢ovana u atrazinu, acetochloru
ESA, metazachloru OA, alachloru ESA, metazachloru
ESA metolachloru ESA, chloridazon-methyl-desphe-
nylu (tab. 3.7.2.1).

V obou obdobich byla limitni hodnota 0,1 pg/l pre-
kro¢ena u atrazinu a u metaboliti acetochlor ESA
a desethylatrazin, doporu¢ena limitni hodnota (1 pg/l)
u metabolitu alachlor ESA. Na jafe byla pouze jedna
¢tvrtina a na podzim jedna tfetina vzorkl pitné vody
zcela bez pesticidnich latek.

Pouze asi ve ¢tvrtiné vodovodu (42 vodovodu, 24 %)
nebyly zji§tény ani pii jednom odbéru zadné pesticid-
ni latky. Z vice nez poloviny se jednalo o vodovody
zasobované z podzemnich zdrojd, zbytek z povrcho-
vych a smiSenych zdroja.

Pocet pesticidnich latek nalezenych ve vzorku pitné
vody se pohyboval od 0 do 11. Zhruba ve c¢tvrting

samples from surface and mixed sources). In autumn
2017, 185 drinking water samples were obtained (115
samples from underground sources and 70 samples
from surface and mixed sources). In both spring and
autumn 2017, the same 175 sampling points (of the
same water supply systems) were used for comparison.

3.7.2 Results

For 13 of 21 pesticides monitored, the limit value of
0.1 ug/l was exceeded at least in one of the seasons.
In spring, 5% of results were above the limit value
while in autumn, 3.3 % of such results were recorded.
The limit value of 0.1 ug/l was most often exceeded for
atrazine, acetochlor ESA, metazachlor OA, alachlor
ESA, metazachlor ESA, metolachlor ESA, and chlori-
dazone-methyl-desphenyl (Table 3.7.2.1).

In both spring and autumn, the limit value of 0.1 ug/l
was exceeded for atrazine and acetochlor ESA and
desethylatrazine metabolites and the recommended
limit value of 1 ug/l was exceeded for alachlor ESA
metabolites. One in four drinking water samples was
pesticide free in spring 2017 and one in three drinking
water samples was pesticide free in autumn 2017.

Only about one quarter of water supply systems
(42 systems, 24 %) remained negative for pesticides
in either sample. More than half of these were under-
ground water supply systems and the remaining ones
were surface and mixed water supply systems.

Tab. 3.7.2.1 Pocet vzorku s obsahem PL nad limitni hodnotou 0,1 pg/l, pop¥, doporucenou limitni hodno-
tou (DLH) na jare a na podzim 2017 (celkem 175 shodnych odbérovych mist)

Tab. 3.7.2.1 The numbers of samples containing pesticides above the limit value of 0.1 ug/l or above the recom-
mended limit value (DLH) in spring and autumn 2017 (175 identical sampling points in total)

Pesticidni latka Jaro / Spring Podzim / Autumn
Pesticide > 0,1 pg/l (> DLH) > 0,1 pg/l (> DLH)
Acetochlor ESA 8 6
Acetochlor OA 2 0
Alachlor ESA 39 (1) 31(2)
Atrazin 2 2
Bentazon 1 0
Desethylatrazin 3 1
Hexazinon 0 1
Chloridazon-desphenyl 16 (0) 29 (0)
Chloridazon-methyl-desphenyl 10 (0) 7 (0)
Metazachlor-ESA 23 (0) 25 (0)
Metazachlor-OA 53 (1) 13 (0)
Metolachlor ESA 20 (0) 11 (0)
Metolachlor OA 4 (0) 0 (0)
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vzorkil (24 %) byly nalezeny 1-2 PL, neceld polovi-
na vzorki (43 %) byla kontaminovana tfemi a vice PL
s maximem jedenacti PL v jednom vzorku.

Do sledovani byl také zatazen jiz zakazany pesticid
atrazin (od 2004) vcéetné¢ jeho metabolitu desethyla-
trazinu a metabolit zakdzané latky alachlor (od 2008)
alachlor ESA. Tyto PL se stdle nachézeji v pitné vodé
jako disledek staré zaté€ze, zejména v Libereckém
kraji (nejvyssi koncentrace atrazinu a desethylatrazi-
nu) a v Plzenském kraji (alachlor ESA).

Metabolity chloridazon-desphenyl a chloridazon-
-desphenyl-methyl se ve zvySené koncentraci nalez-
ly ve vzorcich pitné vody z lokalit, kde se péstuje
cukrova fepa (Polabi a Pomoravi), a to pfevazné
v podzimnich odbérech. Metabolity metazachlor
OA a ESA, které jsou ucinnou latkou v piiprav-
cich pouzivanych na ochranu fepky olejky ozimé,
se ve vysokych koncentracich objevily v jarnich
odbérech v lokalitach, kde se tato plodina péstuje.
Nejvyssi obsah PL v pitné vodé byl nachazen opa-
kované ve StiedocCeském, Kralovéhradeckém, Zlin-
ském, Jihomoravském a Olomouckém kraji a v kraji
Vysocina.

Nalezy PL jsou ziejmé viceméné stabilni, pravdépo-
dobna kratkodoba zvyseni koncentraci po aplikaci
pripravki na ochranu rostlin se v provedeném sledo-
vani neodrazeji. O stabilité také svédci opakované na-
lezy stejnych latek nad hodnotou 0,1 pg/l ve stejnych
vodovodech.

The number of pesticides detected in a drinking wa-
ter sample ranged from 0 to 11. About one quarter of
samples (24 %) were positive for one or two pestici-
des, and almost half of samples (43 %) were contami-
nated by three or more pesticides, with a maximum of
11 pesticides found in one sample.

The banned pesticide atrazine (since 2004) was also
among the pesticides monitored along with its metabo-
lite desethylatrazine and alachlor ESA, a metabolite of
the banned product alachlor (since 2008). These pesti-
cides continue to be detected in drinking water as a re-
sult of a previous burden, namely in the Liberec Region
(the highest concentrations of atrazine and desethyla-
trazine) and in the Plzen Region (alachlor ESA).

The metabolites chloridazone-desphenyl and chlori-
dazone-desphenyl-methyl were detected at higher con-
centrations in drinking water samples from the areas
where sugar beet is grown (the Labe River and Mora-
va River basin areas), mostly in autumn samples. The
metabolites metazachlor OA and ESA from the active
ingredient of the products intended for the protection of
winter oilseed rape were detected at high concentrati-
ons in spring samples in the areas where this crop is
grown. The highest amount of pesticides in drinking wa-
ter was found repeatedly in the Central Bohemian Regi-
on, Hradec Kralové Region, Zlin Region, South Mora-
vian Region, Olomouc Region, and Highlands Region.

Pesticides are detected at more or less stable concentra-
tions, and the expected short-term higher concentrations
Jfollowing the application of products for the protection
of plants are not reflected in the survey. The repeated de-
tection of the same pesticides above the value of 0.1 ug/!
in the same water supply systems also suggests stability.
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Obr. 3.1 Cetnost nedodrZeni limitnich hodnot podle velikosti vodovodu, 2010-2017
Fig. 3.1 Exceedance of the DW quality limit values by size of the water main, 2010-2017
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Obr. 3.2 Cetnost nedodrzeni limitni hodnoty pro mikrobiologické a biologické ukazatele, 2017
Fig. 3.2 Exceedance of the limit values for microbiological and biological indicators, 2017
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Obr. 3.3 Cetnost nedodrZeni nejvy$si mezni hodnoty pro chemické latky, 2017
Fig. 3.3 Exceedance of the maximum limit value for chemicals, 2017
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Obr. 3.4 Rozdéleni obyvatel podle obsahu ho
Fig. 3.4 Distribution of the supplied population by Mg and Ca content in the tap water, 2017
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Obr. 3.5 Rozdéleni obyvatel podle expozice chemickym latkam z pitné vody, 2017
Fig. 3.5 Distribution of the population by exposure to chemicals from drinking water, 2017
EL — expozi¢ni limit / exposure limit (ADI, TDI, PTWI, RfD)
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Obr. 3.6 Vyvoj kvality koupacich vod podle souhrnného hodnoceni CR, procentualni zastoupeni
kategorii, 2004-2017

Fig. 3.6 Trend in bathing water quality by summary national evaluation, percentage of categories,
2004-2017
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Zdravotni dusledky a rusivé uéinky hluku
Community noise and health

4. ZDRAVOTNIi DUSLEDKY
A RUSIVE UCINKY HLUKU

Subsystém v roce 2017 neprobihal.

4. COMMUNITY NOISE
AND HEALTH

The activities in this project were not performed in 2017.

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

Dietarni expozice
Dietary exposure

5. ZDRAVOTNI DUSLEDKY ZATEZE
LIDSKEHO ORGANISMU CIZORO-
DYMI LATKAMI Z POTRAVINOVYCH
RETEZCU, DIETARNI EXPOZICE

V monitorovacim obdobi roku 2017 se subsystém skla-
dal z n¢kolika dil¢ich projektd. Vedle ¢asti zahrnujicich
laboratorni analyzy probihal 1 dil¢i projekt zaméteny
na vzorkovani potravin, v souladu s metodickymi poza-
davky na hodnoceni dietdrni expozice zaloZené na prin-
cipech tzv. Total Diet Study (TDS). Prvni ¢ast projektu,
systém vzorkovani potravin reprezentujici ,,obvyklou
¢eskou dietu”, je prubézné¢ modifikovana tak, aby bylo
pii odbéru vzorki potravin dosazeno pomérného pokryti
regionti CR. Vychazi z mezinarodnich doporuceni pro na-
rodni monitorovaci systémy. Druhd ¢ast projektu zahrnuje
monitoring vyskytu potravin na bazi geneticky modifiko-
vanych (GM) organismt na trhu v CR. Jedna se o napl-
novani principti predb&ézné opatrnosti ve vztahu k moz-
né piitomnosti nékterych neschvalenych, tedy zdravotné
netestovanych GM produktii na trhu v CR, ale také o kon-
trolu kvality ve smyslu klamani spotfebitele, protoze pfi-
tomnost GMO musi byt znacena. Tato ¢ast reaguje na po-
zadavky EK, nevladnich organizaci, a predevsim Siroké
spotiebitelské vefejnosti, které neni lhostejny vztah mezi
potravinami, vyzivou a zdravim. Tyto aktivity jsou chapa-
ny jako ,,management zdravotné-hygienickych nejistot*,
ktery je legislativné vyzadovan. Tteti ¢éast subsystému,
monitoring dietarni expozice populace vybranym Skodli-
vym chemickym latkam, je ¢asti legislativné dlouhodobé
zakotvenou v fadé predpisti EU i CR. Vyuziva metodické-
ho designu znamého jako TDS, jez je vhodny pro surve-
illance chronické dietdrni expozice. Od bézné kontroly
potravin se lisi pfedevSim tim, Zze zahrnuje cely model
chovani spotfebitele (vEetné kulinarni Upravy potravin)
a pracuje s celou paletou obvykle konzumovanych potra-
vin (nikoli pouze rizikovych skupin). Je to ekonomicky
vyhodny zpusob, jak provadét presnéjsi charakterizaci
zdravotnich rizik. V roce 2017 probihal druhy rok z dvou-
leté periody vzorkovani a analyz (2016-2017). Ctvrta &ast
byla zaméfena na hodnoceni piivodu nutrientll. Tato ¢ast

5. CONTAMINANTS IN FOOD CHA-
INS AND THEIR IMPACT ON HU-
MAN HEALTH, DIETARY EXPO-
SURE

In 2017 monitoring season, the subsystem was com-
posed of several project parts. Besides project parts
including laboratory analyses, there was a project part
focused on food sampling provided by dietary exposu-
re assessment methods based on the Total Diet Study
(TDS) methodology. The first part — food sampling sys-
tem based on dietary patterns of the Czech populati-
on is continuously modified to cover all CR regions in
compliance with the international guidelines for natio-
nal monitoring systems. The second part monitored the
incidence of genetically modified (GM) organisms and
GM food on the Czech market. This preventive health
control (the identification of unauthorized — i.e. un-
tested GM products on the Czech market) and quality
control (GMO should be labelled) was conducted to
satisfy the requirements of the European Commission
as well as non-governmental organizations and public
demand for healthy food, i.e. the requirements of pe-
ople preoccupied with relationship between nutrition,
diet and health. As required by law, such activities are
perceived as a way of managing uncertainty in the he-
alth and hygiene field. The third part of the subsystem
covered by the EU and CR legislation deals with moni-
toring of dietary exposure of the population to selected
harmful chemical substances. It employs the Total Diet
Study (TDS) methodology suitable for chronic dietary
exposure surveillance. This methodology, unlike regu-
lar food controls, includes model of consumer behavi-
our (including food preparation and cooking) and full
spectrum of food (not only risk foods). It is the most
economical way to perform a more precise health risks
assessment. A two-year sampling and analysing period
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Tab. 5.1.1 Mista odbéru vzorki potravin v trzni siti 2016-2017
Tab. 5.1.1 Sampling localities in the market network 2016-2017

Termin |/ Term |
12.1.-8.3. 2016

Termin Il / Term Il
29.3.-10.5. 2016

Termin Il / Term [l
31.5.-20.9. 2016

Termin IV / Term IV
11.10.-29.11. 2016

10.1.-28.2. 2017 21.3.-2.5. 2017 23.5.-19.9. 2017 17.10.-28.11. 2017
Ceské Budéjovice Beroun Strakonice Sezimovo Usti a okoli
Praha Kutna Hora Podborany a okoli Liberec
Zamberk a okoli Ostrava Ceska Trebova Prost&jov
Nové Mésto na Moravé Mikulov a okoli Vsetin Brno
Prachatice Pfibram Plzen Trebon a okoli
Hofice a okoli Praha Bilina Mlada Boleslav
Ostrava Mohelnice a okoli Hradec Kralové Krnov
Trebi¢ Veseli nad Moravou Dacice a okoli Zlin

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

CR, 2009)
Obec % obyvatelstva Pocet nakupnich mist Pocet nakupu
Municipality % population No. of outlets No. of purchases
Nad/Over 100 000 obyv./pop. 22 6 18
50 000 — 99 999 obyv./pop. 1 4 12
20 000 — 49 999 obyv./pop. 12 4 12
10 000 — 19 999 obyv./pop. 9 2 6
5000 — 9 999 obyv./pop. 10 4 12
2 000 — 4 999 obyv./pop. 1 4 12
Do/To 1 999 obyv./pop. 25 8* 24
Celkem / Total 100 32 96

* Téchto 8 nakupnich mist podle poétu obyvatel je ve skute¢nosti reprezentovano 24 obcemi, protoze v kazdé z nich se predpoklada
pouze 1 dostupna prodejna potravin (u vétSich sidel se predpokladaji 3 prodejny) pro potizeni vzorkl. / These 8 outlets cover 24
municipalities (according to number of inhabitants) because in each of them is expected only 1 shop (in bigger municipalities 3 shops)

to obtain samples.

pfinasi nové informace z hlediska vyzivy populace. Za-
méfuje se na charakterizaci zdravotnich rizik spojenych
s nedostateCnym piivodem vybranych nutrientd. V roce
2017 probihal u této Casti sbér a hodnoceni dat, ktera bu-
dou publikovana v roce 2019.

5.1 Systém vzorkovani potravin
reprezentujicich obvyklou dietu
populace v CR

Odbéry vzorkl potravin byly v obdobi 2016-2017
realizovany v 32 kvotné vybranych sidlech republiky
(tab. 5.1.1), s ohledem na pocet obyvatel (tab. 5.1.2),
rozdélenych do 4 uzemnich regioni (kvadrantl).
V kazdém vybraném sidle byl odbér vzorkt provadén
ve tfech riznych prodejnach potravin, aby bylo do-
drzeno pomérné zastoupeni velikosti prodejen podle
skute¢nych preferenci spotiebiteli. Pocet vzorkova-
cich mist vychazi z kapacitnich/finan¢nich moznosti
tak, aby navazoval na pfedchozi systém vzorkovani

continued in 2017, the second year of the period 2016—
2017. The fourth part of the project focused on nutrient
intake. It provided new information on nutrition of the
population and analysed health risk associated with in-
sufficient nutrient intake. The data collected and analy-
sed in 2017 will be published in 2019.

5.1 Food Sampling System Based on
Dietary Patterns of the Czech Population

In the period from 2016—2017, collection of food
samples was carried out in 32 selected locations in
the Czech Republic (Tab. 5.1.1) based on the num-
ber of inhabitants (Tab. 5.1.2), divided into 4 regions
(quadrants). Samples were collected in each locati-
on in three shops to reflect the size of outlets in line
with consumer preferences. The number of sampling
sites depends on financial and capacity options and
the system follows the previous sampling covering
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a byl reprezentativni z hlediska izemi republiky. Bé-
hem dvouletého monitorovaciho cyklu byly vzorky
odebirdny v 96 riznych prodejnich, v 8 casovych
obdobich, aby byl zahrnut ocekavany vliv sezonnich
zmén v zasobovani potravinami.

5.2. Detekce a identifikace GMO

Detekce a identifikace GMO byla cilené zamétena
na ryzi, vzhledem k tomu, Ze transgenni ryze neni
dosud v EU povolena k uvadéni na trh. V ramci
systému rychlého varovani pro potraviny a krmiva
(RASFF) dochazi k pravidelnym zachytiim transgenni
ryze zejména ve vyrobcich obsahujicich ryzi impor-
tovanych z tretich zemich. V roce 2017 bylo v ramci
systému RASFF hlaseno 10 piipadt vyskytu nepovo-
lené GM ryze. Celkem bylo v roce 2017 analyzovano
48 vzorki ryze a 48 vzorkd vyrobkil obsahujicich ryzi
(napt. mlécna ryze, ryZovd mouka, détska vyziva, ry-
zové nudle). Vzorky byly vySetfeny screeningovou
metodou polymerazové fetézové reakce (PCR). V ana-
lyzovanych vzorcich nebyla piitomnost transgenni ryze
zjisténa. Ziskané vysledky dokazuji, Ze v trzni siti v CR
doslo k poklesu vyskytu ptimési nepovolené transgenni
ryze ve srovnani se zachyty z predchozich let (viz obr.
5.1). V roce 2018 bude studie se zam¢fenim na piitom-
nost nepovolené transgenni ryze ve vyrobcich pokraco-
vat. Soucasti bude také sledovani GM ryze v pokrmech
obsahujici ryzi ve stravovacich zafizenich asijského typu,
které mohou unikat bézné kontrole pii dovozu, napf.
z okolnich zemi. Je tfeba konstatovat, Ze pti konzumaci
potravin na bazi sledovanych GMO nebyl dosud
pozorovan zadny Skodlivy efekt na zdravi lidi ¢i zvifat.

5.3 Dietarni expozice vybranym
chemickym latkam

Zakladnim cilem dlouhodobého monitorovaciho
programu je bodovy odhad primémé expozice
populace, ptipadné specifickych populacnich skupin
v CR, vybranym chemickym latkdam ze skupiny kon-
taminantd, nutrientd a mikronutrientd, pro sledované
obdobi. Vysledky jsou ramcové srovnavany za delsi
obdobi jako trend vyvoje chronické expozi¢ni davky.
Ziskana data slouzi k charakterizaci zdravotnich rizik
spojenych s vyzivovymi zvyklostmi obyvatelstva CR.
V piipadé potieby podrobnéjsiho hodnoceni zdravot-
nich rizik slouzi ziskana data k modelovani chronic-
kych expozi¢nich davek, s vyuzitim popisu distribuce
individualnich expozi¢nich davek s pravdépodobnost-
nim modelovanim nejistot. V takovém piipad¢ se ob-
vykle vychazi z dat za delsi ¢asovy interval 4-10 let.

all regions nationwide. In two-year monitoring cycle,
samples were collected from 96 different outlets over
8 periods of time in order to reflect projected seasonal
changes in food supply.

5.2. Detection and Identification of GMO

The detection and identification of GMO was focused
primarily on rice since GM rice is not authorised for
the EU market. GM rice (especially in rice-contai-
ning products imported from third countries) notified
through the Rapid Alert System for Food and Feed
(RASFF) has been commonly found on the EU market.
In 2017, ten cases of unauthorized GM rice detecti-
on were notified through RASFF. In 2017, the total of
48 rice samples and 48 rice-containing products (e.g.
rice milk, rice flour, baby food, rice noodles etc.) were
examined by the polymerase chain reaction (PCR)
method. None of the samples included GM rice. Com-
pared to previous years, the results obtained show
that the proportion of GM rice on the CR market is
decreasing (see Fig. 5.1). The study focused on unau-
thorized GM rice on the Czech market will continue in
2018 including Asian eateries and restaurants, where
GM rice (e.g. imported from surrounding countries)
may not be detected by routine controls. However, no
scientific data revealed possible health risks for peo-
ple or animals consuming products derived from ap-
proved GMO.

5.3 Dietary Exposure to Selected
Chemicals

The aim of this long-term monitoring programme is
a point estimation of mean exposure of population or
exposure of specific population groups in CR to selec-
ted chemicals (contaminants, nutrients and micronu-
trients) during the monitored period. The comparison
of data collected over a longer period shows chronic
exposure trend. Obtained data reveal health risks as-
sociated with dietary patterns of the Czech populati-
on. In order to perform a more precise health risks
assessment, modelling the chronic exposure doses is
carried out using the distribution of exposure doses
and probabilistic models of uncertainties. The assess-
ment is based on the data obtained within 4 to 10-year
intervals.

Food samples representing dietary patterns in CR
are collected and gathered at a facility and subjec-
ted to standard processing and cooking procedures
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Reprezentativni sada vzorkli potravin pro obvyklou
dietu v CR je soustiedéna na jedno misto v republice,
kde jsou vzorky standardné kulindrné upraveny a ih-
ned analyzovany na obsah vybranych chemickych
latek. Od roku 2004 je monitoring dietarni expozice
realizovan ve dvouletych cyklech. Systém vzorkova-
ni potravin reprezentuje realnou dietu populace v CR
(vybér poctu druhti potravin zahrnuje pres 95 % hmot-
nosti prumérné Ceské diety). Pocet odebranych vzor-
ki je reprezentativni pro celou republiku, nedostacuje
vSak pro srovnani regionalnich rozdilii. Rozsah vzor-
kovani je limitovan dostupnymi finan¢nimi prostiedky.

V monitorovacim obdobi let 20162017 byly pro odhad ob-
vyklych expozi¢nich davek pouzity dvé hodnoty ocekava-
né spotfeby potravin: ,,skute¢na hodnota spotieby potravin
u respondentii narodni epidemiologické studie” (SISP04),
ktera poskytuje hodnoty individualniho i primérného pii-
vodu potravin na osobu v CR v obdobi 2003-2004, a pro
hodnoceni trendu obvyklé expozice pak ,;,modelova hod-
nota spotieby potravin® vychézejici z doporucenych davek
potravin pro CR (tzv. potravinovéa pyramida).

5.3.1 Vybér vzorkt potravin pro chemické
analyzy

Sadu vzorkt potravin dodavanych k chemické analyze
tvofilo v prubéhu dvouleté periody celkem 205 riiz-
nych druhl potravin (tzv. TDS food list), pofizenych
svozem z 32 riznych nakupnich mist v republice (viz
vyse). Celkovy pocet odebranych vzorki potravin ¢inil
3 696/republiku/2 roky (nékteré druhy jsou odebirany
opakovan¢ a ve vice obchodnich znackach). Z ekono-
mickych divoda jsou vzorky potravin kombinovany
(,,poolovany*) do tzv. kompozitnich vzorkl podle re-
gionti (kvadranti CR). Celkovy podet za jeden region
¢ini 220 kompozitnich vzorkii za dvouleté obdobi sle-
dovani. Pro chemickou analyzu tak bylo za sledované
obdobi a republiku ptipraveno celkem 880 kompozit-
nich vzorkd. Nékterd specialni analyticka stanoveni
(napf. dusitany, dusi¢nany) pouZzivaji odlisny, specific-
ky zdtvodnény vybér ¢i kombinaci vzorkt potravin.

5.3.2 Chemické analyzy a vypocet
expozi¢nich davek

Ve vzorcich potravin bylo kvantifikovano celkem
64 individudlnich chemickych latek, Casto tvoficich
skupiny ptibuznych latek s podobnym zdravotnim
efektem. Zjisténé koncentrace chemickych latek byly
pouzity pro vypocet prumérnych expozi¢nich davek
pro populaci CR v letech 2016-2017. Pro dlouhodobé

and subsequently analysed for selected chemical
substances. Since 2004, the monitoring of dietary
exposure has been performed in two-year inter-
vals. The sampling system is sufficient to represent
dietary patterns of the Czech population (selected
food types represent over 95% of diet composition).
However, the number of collected samples does not
cover regional differences in dietary patterns since
the sampling system is limited by available financial
resources.

In the 2016—2017 monitoring period, two values
of food consumption were used in order to estimate
standard exposure doses: ‘“real food consumption
of participants in the National Epidemiological Stu-
dy” (SISP04) providing data on individual intake as
well as average food intake per person in CR in the
2003—2004 period,; and “a model of food consump-
tion” based on recommended food intake for CR (so-
-called food pyramid) was used to evaluate exposure
trends.

5.3.1 Food Sampling for Chemical
Analyses

Food samples subjected to chemical analyses inclu-
ded 205 different types of food (so called TDS food
list), collected in 32 shopping sites (see the section
above). In the Czech Republic, 3,696 food samples
(some types of food of different brands were col-
lected repeatedly) were collected within a two-year
period. Due to limited financial resources the poo-
ling method was used, i.e. foods were combined to
form composite samples for each of four regions
(CR quadrants). In total, 220 composite samples
per region were produced within a two-year sam-
pling period. In the Czech Republic, 880 compo-
site samples were subjected to chemical analyses
within two years. For particular analyses different
food samples or their combination were selected in
order to identify specific substances (e.g. nitrites,
nitrates).

5.3.2 Chemical Analyses and
Determination of Exposure

Sixty-four chemical substances (usually belonging
to the same chemical category with similar health
effects) were identified in the food samples. The
concentrations of chemicals were determined in
order to estimate average doses in the exposed po-
pulation in CR from 2016—2017. A model for long-
-term comparison of doses (since 1994) in exposed
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srovnani expozi¢nich davek od roku 1994 byl pouzit
model doporuéenych davek potravin pro CR, ktery
je propocten pro 5 typickych skupin populace (déti,
muzi, zeny, tehotné/kojici Zeny, starsi osoby). Model
umoziuje urcitou standardizaci vysledk tak, aby bylo
mozné dlouhodobé sledovani trendu zmén koncentra-
ci chemickych latek ve skupinach potravin, do urcité
miry nezavisle na proménach ve spotiebé potravin.
Reflektuje tak situaci, kterou Ize ocekavat v ptipadé
dodrzovani narodnich vyzivovych doporuceni. Sou-
Casné¢ je potieba si uvédomit, ze odliSna spotieba neni
timto modelem spolehlivé popsana. Pro tyto situace,
jde-li o populacni skupiny, je vhodné pouzit hodnoce-
ni distribuce obvyklych individualnich expozic, s vy-
uzitim pravdépodobnostniho modelovani nejistot.

5.3.3 Expozice latkam organické povahy

Priméma chronicka expozicni davka populace jed-
notlivym sledovanym organickym latkam ze skupiny
perzistentnich organickych polutanti, definovanych
Stockholmskou umluvou (2001), zahrnujici polychloro-
vané bifenyly (PCB), aldrin, endrin, delta-keto-endrin,
dieldrin, methoxychlor, endosulfan (I, II, -sulfat), hepta-
chlor, heptachlor epoxid, hexachlorbenzen (HCB), alfa-,
beta-, delta-, gama- (lindan) izomer hexachlorcyklohe-
xanu (HCH), izomery DDT, DDD, DDE, alfa-, gama-,
oxy- chlordan a mirex z potravin nedosahla v obdobi let
2016-2017 hodnot, které jsou spojovany s vyznamnym
zvysenim pravdépodobnosti poskozeni zdravi (nekarci-
nogenni efekt) konzumenta. Mira expozice odhadovana
podle skute¢né spotieby potravin (SISP04) dosahla nej-
vyssi urovné u PCB. Expozice sumé sedmi indikatoro-
vych kongenerd PCB bez tzv. dioxinového ucinku (non
dioxin-like NDL-PCBs) doséhla primémé trovné 2,2 %
tolerovatelného denniho privodu. Tato hodnota odpovida
expozicni davce zjistované v piedchozich letech.

Vys$8i pocet analytickych zachytd (nad mezi stano-
vitelnosti) byl jiz tradi¢né pozorovan pro metabolity
pesticidu DDT — p,p'DDE a p,p'DDT (62 % v obou
ptipadech). Vyssi pocet analytickych zéachyti byl
dale zaznamenan u lindanu, PCB a hexachlorbenzenu
(59 %, 56 % a 49 %). Kolisani poctu zachytt v jednot-
livych letech souvisi s nizkymi hodnotami koncentraci
téchto latek v potravinach a z toho plynoucimi nizky-
mi expozi¢nimi davkami (napt. 0,1 % tolerovatelného
ptivodu pro sumu DDT, méné nez 0,1 % pfijatelného
denniho ptivodu pro lindan, 0,7 % tolerovatelného pii-
vodu pro hexachlorbenzen). Vysledky potvrzuji pie-
trvavajici ploSnou kontaminaci témito perzistentnimi
organickymi polutanty, ale na irovni nizkych koncent-
raci, které podle soucasnych znalosti neptedstavuji vy-

population was based on recommended food intake
for five population groups (children, men, women,
pregnant and breast-feeding women, and elderly
people). This model based on recommended food
intake enables the assessment of long-term trends
in concentrations of chemicals in particular food
groups regardless of changes in food consumption.
However, this model expects adherence to natio-
nal dietary recommendations. On the other hand, if
the consumption differs, the estimated distribution
of usual dietary intake for particular population
groups and probabilistic models of uncertainties

should be used.
5.3.3 Exposure to Organic Compounds

The average chronic exposure to monitored organic
compounds, i.e. persistent organic pollutants (as de-
fined by the Stockholm Convention in 2001) includes
polychlorinated biphenyls (PCB), aldrin, endrin, del-
ta-keto-endrin, dieldrin, methoxychlor, endosulfan
(1, 11, -sulfate), heptachlor, heptachlor epoxide, hexa-
chlorobenzene (HCB), alpha-, beta-, delta-, gamma-
(lindane) hexachlorocyclohexane isomer (HCH), iso-
mers DDT, DDD, DDE, alpha-, gamma-, oxy- chlor-
dane and mirex. In the 2016—2017 period, the ave-
rage dose did not reach values harmful to health of
consumers (non-carcinogenic effects). Estimated ex-
posure based on the food consumption data (SISP04)
reached the highest values in PCB. Exposure to se-
ven indicator PCB congeners (non-dioxin-like NDL-
-PCBs) reached on average 2.2% of tolerable daily
intake, which is about the same value as in previous
vears.

Analytical procedures for determining organic com-
pounds (exceeding the limit of detection) were used,
and DDT metabolites — p, p’DDE and p,p ' DDT were
found in a higher number of samples (62% in both
cases) as well as lindane, PCB and hexachlorobenze-
ne (59%, 56% and 49%, respectively). Variation be-
tween measurements in particular years is due to low
concentrations of the substances in food and thus low
exposure, e.g., 0.1% of tolerable daily intake of DDT,
< 0.1% of acceptable daily intake of lindane, and
0.7% of tolerable daily intake of hexachlorobenzene.
The results confirm the current arveal contamination
with persistent organic pollutants, nevertheless, low
level contamination by particular chemicals (evalua-
ted individually and not as compounds) does not pose
a health risk.
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Tab. 5.3.4.1 Odhad expozice anorganickym latkam/iontiim ze stravy pro primérnou osobu (v % expozic-

niho limitu pro latky s prahovym efektem)

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

a percentage of the exposure limit)

Analyt Typ expozicniho limitu % Cerpani limitu Analyt Typ expozi¢niho limitu % Cerpani limitu

Compound Type of exposure limit | Estimated exposure [%] Compound Type of exposure limit | Estimated exposure [%]
Dusi¢nany ADI 21,8 Zinek PMTDI 13,8
Dusitany ADI 18,3 Chrém RfD 28,5
Kadmium TWI 41,0 Hlinik TWI 24,1
Rtut celkova TWI 1,6 Zelezo PMTDI 15,9
Selen RfD 15,1 Jod PMTDI 15,7
Nikl TDI 70,0 Molybden RfD 29,0
Mangan RfD 36,3 Cin* PTWI 0,6
Méd PMTDI 3,0

*Cin byl stanovovan pouze v 8 relevantnich druzich potravin, jako jsou konzervy (masné, rybi a pastiky), zelenina sterilovana, protla-
ky zeleninové, kompoty, dZzemy a marmelady, vyziva détska ovocna. / Tin was determined only in 8 types of food, e.g., canned foods
(meat, fish and pates), sterilized vegetables, vegetable purees, compotes, jams and marmalades, and fruit baby food.

znamné zdravotni riziko, pokud jsou hodnoceny jako
individualni chemické latky, nikoli ve smésich.

Odhad expozi¢ni davky latkdm s tzv. dioxinovym u¢in-
kem (toxicky ekvivalent 2,3,7,8 tetrachlorodibenzodi-
oxinu (TEQ 2,3,7,8-TCDD) pro sumu 29 dioxin-like
(DL) kongenerti PCB, dioxintl a dibenzofurantl) nebyl
v letech 20162017 provadén z ekonomickych divodi.

Expozi¢ni davky odhadované podle modelovych hod-
not spoteby potravin dosahuji nejvyssich hodnot pro
kategorii déti ve véku 4—6 let, mimo jiné i z divodu
relativné vyssi spotieby potravin v pfepoctu na téles-
nou hmotnost. Primérma expozice sumé sedmi indi-
katorovych kongenert NDL-PCBs byla u déti 8,4%
tolerovatelného piivodu. Expozi¢ni davky polychloro-
vanych bifenyld jsou v sou¢asné dobé nizsi ve srovnani
s hodnotami pozorovanymi v 90. letech (obr. 5.2).

5.3.4 Expozice latkdm anorganické povahy
a iontim

Tato cast je zamétena pouze na hodnoceni toxickych
davek anorganickych latek a iontli. Nezabyva se otaz-
kami nutri¢ni adekvatnosti ptivodu mineralnich latek
v ptipad¢, ze jde o nutrienty ¢i mikronutrienty.

Primérna chronicka expozi¢ni davka pro populaci
stanovenda na zaklad¢ skutecné hodnoty spotieby po-
travin (SISP04), pro dusi¢nany, dusitany, kadmium,
olovo, rtut’, arzen, selen, nikl, mangan, méd’, zinek,
chrom, hlinik, zelezo, jod, molybden a cin nevedla
k piekracovani expozi¢nich limit pro nekarcinogenni
efekt. V tab. 5.3.4.1 je uveden odhad expozice prv-

In the 2016—2017 period, exposure to dioxin-like
compounds — toxic equivalent 2, 3, 7, 8 of tetrac-
hlorodibenzodioxin (TEQ 2, 3, 7, 8-TCDD) of 29
dioxin-like (DL) PCB congeners, dioxins and diben-
zofurans was not estimated due to limited financial
resources.

The highest exposure estimates based on a food con-
sumption model were for children 4—6 years old,
among other reasons because of relatively high con-
sumption of food in relation to body weight. Average
exposure of children to seven indicator NDL-PCBs
congeners was 8.4% of tolerable daily intake. Cur-
rent exposure levels to polychlorinated biphenyls are
lower than monitored exposure levels in the 1990s

(Fig. 5.2).

5.3.4 Exposure to Inorganic Compounds
and lons

This part focused on the evaluation of toxic doses of
inorganic and ionic compounds. It did not provide the
nutritional assessment of nutrients and micronutrients
in terms of adequate intake of minerals.

The average chronic exposure dose for population
based on the food consumption data (SISP04) for nit-
rates, nitrites, cadmium, lead, mercury, arsenic, se-
lenium, nickel, manganese, copper, zinc, chromium,
aluminium, iron, iodine, molybdenum, and tin did not
exceed exposure limits set for non-carcinogenic effects
on health. For estimated exposure to compounds/ions
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kim/iontlim, pro které byl stanoven expozi¢ni limit.

Expozice olovu pro priimérnou osobu v populaci
¢inila 0,13 pg/kg thm./den. Vzhledem k tomu, ze
nejsou k dispozici dikazy o existenci prahové davky
pro fadu ucinkl olova na organismus, je podle Evrop-
ského uradu pro bezpecnost potravin (EFSA) vhodné
miru rizika expozice olovu hodnotit pomoci MOE!
(margins of exposure). Z pohledu toxicity olova pro
kardiovaskularni systém pak srovnani s BMDL *
dava MOE = 11,2, coz je povaZovano za piijatelné pro
vetejné zdravi. Z pohledu nefrotoxicity olova srovna-
ni s BMDL ? dava MOE = 4,7, coZ je také povaZzo-
vano za prijatelné. Z hlediska vyvojové neurotoxicity
u déti podle modelu expozice déti ve véku 4—6 roku,
dosahuje davka 0,51 pg/kg t.hm./den, coz piedstavu-
je MOE = 0,97, pfi porovnani s BMDL . Negativni
ucinek tak nelze vyloucit (obr. 5.3).

Expozice celkovému arzenu dosahla v obdobi 2016—
2017 hodnoty 0,36 pg/kg t.hm./den, coz je praktic-
ky stejna vyse jako v predchozim obdobi (0,37 pg/
kg t.hm./den). Rovnéz expozi¢ni zdroje v dieté se
nezménily. D4 se tedy do jisté miry predpokladat,
ze 1 expozice sumé anorganickych slou¢enin arzenu
zustava na stejné urovni. V obdobi 2016-2017 vsak
tyto formy nebyly rutinné¢ stanovovany vzhledem
ke zmén¢ analytické metody.

Expozi¢ni davka odhadovana podle modelu doporu-
Cenych davek potravin dosahuje obecné nejvysSich
hodnot pro kategorii déti ve véku 4-6 let. Odhad ex-
pozice dusi¢nanim ¢inil asi 100 % ADI, véetné pii-
spévku ze zeleniny (obr. 5.4). Skute¢na expozice déti
(odhad na zakladé spotfeby potravin podle SISP04) je
ale nizsi, protoze spotieba ovoce a zeleniny nedosahu-
je vyzivovych doporuceni. Odhad ptivodu celkového
manganu byl u déti 145 % expozi¢niho limitu RfD
(obr. 5.5). Tento vysledek je obtizné zdravotné inter-
pretovatelny, protoze neni urcena chemicka forma
manganu, lze jej vSak predbézné hodnotit jako ,,vy-
soky*. Jako vysoka se u déti v piipad¢ odhadu podle
modelu jevila také expozice kadmiu (191 % expozic-
niho limitu TWI, obr. 5.6) a niklu (251 % TDI).

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

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

3. BMDL , Benchmark dose lower confidence limit: spodni hra-
nice intervalu spolehlivosti C195 expozi¢ni davky vyvolavajici
zvy$eni rizika negativniho U¢inku 010 %

(where exposure limit has been established) see Table
5.34.1.

The average adult exposure to lead was 0.13 ug/kg
body weight per day. Since there are no threshold limit
values set for many effects of lead on health, the Euro-
pean Food Safety Authority (EFSA) recommends the
Margin-of-Exposure (MOE)' approach to assess the
risk of exposure to lead. In terms of cardiovascular
toxicity, compared BMDL,,° = MOE 11.2 is conside-
red acceptable for public health as well as BMDL ,° =
MOE 4.7 for lead nephrotoxicity. In terms of develop-
mental neurotoxicity in children, the dose in exposed
4—06 years old children was 0.51 ug/kg body weight
perday, i.e. MOE = (.97 compared to BMDL . It may
have a negative effect on health (Fig. 5.3).

In the period from 2016-2017, the estimated exposu-
re to total arsenic in the population was 0.36 ug/kg
body weight per day reaching almost the same value
as in the previous period (0.37 ug/kg body weight per
day). Also, the dietary exposure sources did not chan-
ge. So we assume that the exposure to inorganic arse-
nic compounds did not change as well. In the period
20162017, these values were not routinely determi-
ned due to different analytical methods.

The highest exposure estimates based on a recom-
mended food intake model were for children 4—6
years old. Estimated exposure to nitrates was appro-
ximately 100% of ADI (including vegetable) (Fig.
5.4). However, current exposure levels among chil-
dren (based on the food consumption data SISP04)
are lower, since vegetable and fruit consumption was
lower than recommended intake. Estimated exposure
to total manganese among children was 145% of RfD
(Fig. 5.5). Since the chemical properties of manga-
nese has not been determined, it is difficult to evalu-
ate health impact, nevertheless, this result could be
evaluated as “high”. Estimated exposure to cadmi-
um and nickel based on modelling seems to be high
among children (191% of TWI exposure limit, and
251% of TDI, respectively) (Fig. 5.6).

1. MOE - Margin of exposure: a tool to determine health risk of di-
etary intake of substances such as genotoxic and carcinogenic
substances. It is a ratio of BMDL to the dietary exposure dose.

2. BMDL,,, Benchmark dose lower confidence limit — 1% incre-
ase in the risk for health effect

3. BMDL,, Benchmark dose lower confidence limit— 10% incre-
ase in the risk for health effect

48

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



Dietarni expozice
Dietary exposure

Obr. 5.1 Podil pozitivnich vzorki ryZe na obsah GMO v letech 2007-2017
Fig. 5.1 The prevalence of positive samples for GM rice in 2007-2017
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Obr. 5.2 Expozice sumé kongenera PCB* z pfijmu potravin, 1996-2016/2017 (model podle doporu-
¢enych davek potravin)
Fig. 5.2 Exposure doses: Sum of PCB*, 1996-2016/2017 (models according to the food guide pyramide)
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Obr. 5.3 Expozice olovu z pFijmu potravin, 1994-2016/2017 (model podle doporucenych davek potravin)
Fig. 5.3 Exposure doses: Lead, 1994-2016/2017 (models according to the food guide pyramide)
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Obr. 5.4 Expozice dusi¢énaniim z prijmu potravin, 1994-2016/2017 (model podle doporucenych da-
vek potravin)
Fig. 5.4 Exposure doses: Nitrates, 1994-2016/2017 (models according to the food guide pyramide)
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Obr. 5.5 Expozice manganu z piijmu potravin, 1994-2016/2017 (model podle doporucenych davek potravin)
Fig. 5.5 Exposure doses: Manganese, 1994-2016/2017 (models according to the food guide pyramide)
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Obr. 5.6 Expozice kadmiu z p¥ijmu potravin, 1994-2016/2017 (model podle doporucenych davek potravin)
Fig. 5.6 Exposure doses: Cadmium, 1994-2016/2017 (models according to the food guide pyramide)
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6. BIOLOGICKY MONITORING

Vroce 2017 probihal biologicky monitoring ve ¢tyfech
lokalitach: v Praze, Liberci, Ostravé a na Vysociné
(Zd'ar nad Sazavou a Jihlava). Studie byla zaméfena
na analyzy vybranych skupin organickych latek v ma-
tefském mléce. Do studie bylo zatazeno celkem 232
matek prvorodicek.

V matetfském mléce byl zjistovan obsah polychlorova-
nych bifenyli (PCB), organickych chlorovanych pestici-
di (OCP), perfluorovanych sloucenin (PFAS) a bromo-
vanych zpomalovacii hoteni a jejich derivat (BFR). Pro
analyzy byla pouzita vysokouc¢inna kapalinova chroma-
tografie (UHPLC) ve spojeni s tandemovym hmotnost-
nim spektrometrem (MS/MS), a kapilarni plynova chro-
matografie (GC) ve spojeni s hmotnostni spektrometrii.
Dale byl u casti vzorkli matetského mléka zkouman
obsah trans-mastnych kyselin, které byly analyzovany
za pomoci plynové chromatografie s FID detektorem.

Cast sledovanych latek je zafazena na listinu Stock-
holmské umluvy o perzistentnich organickych lat-
kach, u nichz existuje podlozené podezieni na vyvojo-
vou, reprodukéni a systémovou toxicitu, karcinogenni
ucinky a na poskozovani hormonalni rovnovahy se
zavaznymi nasledky pro populaci.

6.1 Polychlorované bifenyly

Polychlorované bifenyly (PCB) jsou smési 209 konge-
neru, lisicich se fyzikalné-chemickymi vlastnostmi i to-
xicitou. Zdravotn¢ zvlasté vyznamné jsou PCB, které
maji navazan atom chloru v poloze 2,3,7,8. Polychloro-
vané bifenyly se zacCaly vyrabét jiz ve 20. letech, Siro-
ké primyslové vyuziti nastalo ptedevsim v 50. letech.
V disledku Sirokého komeréniho vyuziti i perzistence
PCB vsak vzristaly jejich koncentrace v prostiedi; ze-
jména v potravnim fetézci. Zaroven se postupné pro-
kazovaly jejich negativni zdravotni u¢inky (poruseni
hormonalni rovnovahy, karcinogenita, neurotoxicita
aj.). Proto byla v Evropé vyroba PCB zakazana v dru-
hé poloving 70. let, v Ceskoslovensku az v roce 1984.
Hlavni expozi¢ni cestou je z vice nez 90 % potrava.

Souhrnné vysledky koncentrace PCB v matefském
mléce v roce 2017 jsou uvedeny v tab. 6.1.1. Potvr-
zuji prevahu vicechlorovanych kongenertil, zejména
PCB 138, 153 a 180 (nejcastéji nachazené kongene-
ry 1 ve spotiebnim kosi potravin), a také nardst obsa-

6. HUMAN BIOMONITORING

In 2017, human biomonitoring was carried out in four
localities — Prague, Liberec, Ostrava and the Vysoci-
na region (Zd'ar nad Sazavou and Jihlava). The study
was focused on analysis of selected groups of substan-
ces in human milk, involving a total of 232 primipa-
ras.

The study targeted the presence of polychlorvinated
biphenyls (PCBs), organochlorine pesticides (OCPs),
perfluorinated compounds (PFCs) and brominated
flame retardants (BFRs) and their derivatives. High-
-performance liquid chromatography (UHPLC) with
tandem mass spectrometry (MS/MS) and capillary gas
chromatography (GC) with mass spectrometry were
used for analytical purposes. The content of trans-
-fatty acids in part of the samples was analysed using
gas chromatography with a flame ionization detector
(FID).

Some of the monitored substances are listed in the
Stockholm Convention on Persistent Organic Pollu-
tants as suspected of developmental, reproductive and
systemic toxicity, carcinogenic effects and disruption
of hormonal equilibrium with serious outcomes for
the general population.

6.1 Polychlorinated biphenyls

PCBs are a family of 209 congeners with differing
physical/chemical properties and toxicity. Health-re-
levant PCBs have chlorine atoms on benzene rings
in positions 2, 3, 7 and 8. PCBs were first manu-
factured in the 1920s with wide-scale industrial ap-
plication occurring mainly in the 1950s. As a result
of intensive commercial use and inherent persistence
PCB concentrations in the environment, and parti-
cularly the food chain, increased. In time, the ne-
gative effects of PCBs became apparent: disruption
of hormonal balance, carcinogenicity, neurotoxicity
etc. This resulted in a European ban on PCBs in the
latter half of the 1970s, in Czechoslovakia they were
banned in 1984. The main exposure route is dietary
in over 90% of cases.

A summary of PCB concentrations in human milk for
2017 is presented in Tab. 6.1.1 where the results from
the monitored cities are compared with the contami-
nated site of Uherské Hradisté (paint manufactory).
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Tab. 6.1.1 Koncentrace polychlorovanych bifenyli (ng/g tuku) v mateiském mléce, 2017
Tab. 6.1.1 Levels of PCBs (ng/g fat) in human milk, 2017

PCB 28 PCB 118 PCB 138 PCB 153 PCB 170 PCB 180 | Suma PCB*

N 232 232 232 232 232 232 232
LoQ 0,3 0,3 0,3 0,3 0,3 0,3

X, 0,4 2,0 14,4 28,8 9,6 19,1 107,9
Me 0,4 2,1 14,3 29,8 10,0 19,7 110,5
KV, 6 0,2 1,3 9,8 18,2 59 11,4 67.8
KV, s 0,7 3,1 22,4 45,9 15,4 32,5 166,8
K, 1,3 4,38 32,4 70,7 24,8 50,0 259,7
KV, o5 1,6 5,8 40,2 81,2 31,9 66,6 316,6
H... 0,3 0,3 1,4 13 05 1,0 6,0
H.., 4,9 38,6 153,7 251,4 94,6 179,3 904,0

*Suma PCB= (PCB 138 + PCB 153 + PCB 180)x1,7

hu v mléce se zvySujicim se vékem Zeny. Ve srovnani
s predchozimi lety se obsah indikatorového kongeneru
PCB 153 snizil; hodnota medianu v roce 2017 ¢inila 30
ng/g tuku. Vyvoj obsahu kongeneru PCB 153 v mateft-
ském mléce mezi lety 2005 a 2017 ukazuje obr. 6.1, kde
jsou porovnany vysledky ze sledovanych mést s lokali-
tou Uherského Hradisté, kde se nachazi tzv. stara zatéz

vvvvvv

Nektera PCB maji vysoce toxické ucinky, podobné
ucinktim dioxint (dioxin-like PCBs). Z téchto latek byl
sledovan PCB 118, jehoz stiedni hodnota (medianu)
koncentrace ¢inila 2,1 ng/g tuku. Vyvojovy trend PCB
118 ukazuje obr. 6.2, kde jsou rovnéz zobrazeny hodno-
ty obsahu PCB 118 v matetfském mléku zen z Uherské-
ho Hradisté a z ostatnich lokalit monitoringu.

6.2 Organické chlorované pesticidy

Jedna se o Sirokou skupinu perzistentnich lipofilnich
latek, které byly pouzivany jako insekticidy ve 40. az
60. letech 20. stoleti. Skupina zahrnuje derivaty DDT
(o,p‘ a p,p'DDT, DDD, DDE), a-, B-, y-, 8- HCH (he-
xachlorcyklohexan), HCB (hexachlorbenzen), hepta-
chlor, endosulfan, methoxychlor, aldrin, dieldrin, en-
drin, mirex a toxafen. K expozici bézné populace do-
chazi témét vyhradné potravou. Negativni t€¢inky maji
predevsim na nervovy a reprodukéni systém cloveéka.
Predpoklada se také jejich karcinogenni ucinek, napf.
lindan (y-HCH), DDT, ¢i HCB jsou agenturou IARC
zatazeny na zaklad¢ experimentd na zvifatech mezi
mozné lidské karcinogeny v kategorii 2B. Pouzivani
téchto latek bylo u nas zakazano v 70. letech minulého
stoleti, ale 1 po n¢kolika dekadach jsou stale piitomny
v lidském organismu. V ramci biologického monito-
ringu jsou dlouhodobé¢ sledovany derivaty DDT, HCH
(0-, B-, y-) a HCB.

Some PCBs have highly toxic effects, similar to
those of dioxins (dioxin-like PCBs). From these,
PCB118 was monitored; median concentration was
2.1 ng/g of fat. The time trend of PCB118 is shown
in Fig. 6.2, where PCBI118 levels are displayed in
human milk from hot spot Uherské Hradiste and
other monitoring sites.

6.2 Organochlorine pesticides

This group consists of a wide range of persistent li-
pophilic substances previously used as insecticides
in the 1940s — 1960s. They comprise DDT deriva-
tes (o,p’ and p,p’ DDT, DDD and DDE), a-, -, y-,
0- HCH (hexachlorocyclohexane), HCB (hexachlo-
robenzene), heptachlor, endosulfan, methoxychlor,
aldrin, dieldrin, endrin, mirex and toxaphene. The
general population is exposed to these substances
via the dietary route in most cases. Negative effects
are usually associated with the nervous and repro-
ductive systems, with suspected carcinogenicity.
For instance, lindane, DDT and HCB have been
classified by IARC as category 2B potential human
carcinogens on the basis of animal experiments.
Although use of these substances has been banned in
this country since the 1970s they are still detectable
in the human organism several decades later. Long
term biological monitoring has been conducted of
DDT, HCB and a-, p-, y- HCH derivates.

Concentrations in human milk for 2017 are shown
in Tab. 6.2.1. DDT levels, expressed as the sum of
DDT isomers (with prevalence of p,p’-DDE) con-
firms a declining trend (Fig. 6.3) associated with
the gradual decrease of load documented since the
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Tab. 6.2.1 Koncentrace organickych pesticidi (ng/g tuku) v mateiském mléce, 2017
Tab. 6.2.1 Levels of organic pesticides (ng/g fat) in human milk, 2017

p,p’-DDT p,p’-DDE Suma DDT* HCB B-HCH

N 232 232 232 232 232

LOQ 0,3 0,3 0,3 0,3
X, 4,5 70,5 76,3 11,6 6,2
Me 4,3 72,0 76,5 11,5 6,2
KV, 5 2,5 43,8 45,8 8,5 3,8
KV, s 7,0 122,0 129,1 16,1 9,8
Kv,o 14,3 175,9 186,4 21,2 13,7
KV, o 19,6 283,9 302,2 24,5 18,3
H. 0,3 41 4,6 1,5 0,3
H... 112,1 670,4 686,7 32,4 146,6

*Suma DDT: p,p‘-DDT + p,p-DDE

Obsah v matefském mléce za rok 2017 je uveden
v tab. 6.2.1. Obsah DDT, vyjadieny jako suma izo-
mertt DDT (s ptevahou p,p-DDE), pokracuje v se-
stupném trendu (obr. 6.3), navazujicim na postupné
klesajici zatéz dokumentovanou jiz od konce 80. let
20. stoleti a opakované potvrzovanou v piedchozich
letech biomonitoringu. V roce 2017 ¢inil median
koncentrace sumy derivati DDT v matefském mléce
76,5 ng/g tuku. Také zjistény obsah hexachlorbenze-
nu v matefském mléce (v roce 2017 median koncen-
trace 11,5 ng/g tuku) odpovidé pozvolnému poklesu
pozorovanému v prubéhu let monitorovani (obr. 6.3).
Koncentrace hexachlorocyklohexanu B-HCH v ma-
tefském mléce od roku 2005 rovnéz klesaji (200518
ng/g tuku, 2017-6 ng/g tuku).

6.3 Perfluorované slouceniny a jejich
derivaty

Perfluorované slouc¢eniny (PFAS) je spole¢ny nazev pro
skupinu syntetickych fluorovanych sloucenin, jejichz
nejvyznamnéjs$imi zastupei jsou kyselina perfluorook-
tanova (PFOA) a perfluorooktansulfonat (PFOS). Patii
mezi perzistentni organické polutanty Zivotniho prostre-
di s bioakumula¢nim potencialem. Studiemi na zvitatech
byla prokdzana vyvojova, reprodukéni a systémova to-
xicita, karcinogenni ucinky a poskozovani hormonalni
rovnovahy se zavaznymi nasledky. Perfluorooktanova
kyselina se pouziva predevsim jako emulgator pii vyro-
be polytetrafiuorethylenu (teflon); v roce 2013 byla zara-
zena Evropskou chemickou komisi (ECHA) na Seznam
latek vzbuzujicich mimofadné obavy. PFOS je tazen
mezi latky regulované Stockholmskou timluvou o persi-
stentnich organickych latkach. Perfluorované slouceniny

1980s and repeatedly confirmed by previous years
of biological monitoring. In 2017, the median con-
centration of the sum of DDT derivates in human
milk was 76.5 ng/g fat. The hexachlorobenzene con-
tent in human milk (median concentration 11.5 ng/g
fat) reflects a gradual decline observed over the
years of monitoring (Fig. 6.3). Concentrations of
hexachlorocyclohexane f-HCH in human milk have
also been declining since 2005 (2005—18 ng/g fat,
2017-6 ng/g fat).

6.3. Perfluorinated compounds and their
derivates

Perfluorinated compounds (PFCs) is a collecti-
ve term for a group of synthetic fluorinated com-
pounds, with perfluorooctanesulfonic acid (PFOA)
and perfluorooctanesulfonate (PFOS) as the most
important representatives. They are persistent or-
ganic environmental pollutants with bioaccumula-
tive potential. Animal studies have revealed their
developmental, reproductive and systemic toxici-
ty, carcinogenic effects and disruption of hormo-
nal balance with serious consequences. PFCs are
used as finishes or coatings on carpeting, leather,
textiles, paper, upholstery, food packaging or are
contained in cleaning products and paints. PFOA
serves as an emulsifier in the manufacture of po-
Iytetrafluoroethylene (Teflon). Exposure routes
are through house dust ingestion and inhalation,
drinking water and food. These compounds can be
released into foods from their packaging during
storage.

54

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



Biologicky monitoring
Human biomonitoring

Tab. 6.3.1 Koncentrace perfluorovanych sloucenin (ng/ml) v mateiském mléce, 2017
Tab. 6.3.1 Levels of PFCs (ng/ml) in human milk, 2017

PFOA PFNA Br-PFOS L-PFOS Suma PFOS*

N 232 232 232 232 232
LoQ 0,003 0,003 0,001 0,002 -
X, 0,024 0,007 0,007 0,014 0,022
Me 0,023 0,007 0,007 0,013 0,020
KV, 56 0,018 0,005 0,004 0,009 0,014
KV, s 0,031 0,008 0,011 0,021 0,034
KV, 0,042 0,011 0,025 0,032 0,051
KV, o5 0,058 0,012 0,040 0,041 0,078
H,. 0,003 0,003 0,001 0,002 0,002
oo 0,160 0,029 0,099 0,921 1,004

‘Suma PFOS = Br-PFOS + L-PFOS

se pouzivaji k upravé povrchd, napi. koberct, kiize, tex-
tilu, papiru, ¢alounéného nabytku, potravinovych oba-
14 nebo v disticich piipraveich a natérovych hmotach.
Cestami expozice je vdechovani a polykéni domaciho
prachu, pitné vody a potravy. Do potravin mohou tyto
latky prejit také z obal béhem skladovani.

V roce 2017 bylo analyzovano celkem 19 zastupct
perfluorovanych sloucenin. Koncentrace ptekracu-
jici ve vice nez 50% vzorkli matetského mléka mez
stanovitelnosti (MS) byla zjisténa u kyseliny perflu-
orooktanové (PFOA, 100 % vzorkil nad MS), kyseli-
ny perfluornonanové (PFNA, 98,7 % vzorkl nad MS)
a perfluorooktansulfonatu (PFOS: Br-PFOS 98,3%
vzorki nad MS, L-PFOS 99,6 % vzorkti nad MS).

Vysledky jsou uvedeny v tab. 6.3.1. Na rozdil od let
2006, 2010/2011 a 2014 byly poprvé téméf vSechny
vzorky matetského mléka pozitivni na ptitomnost ky-
seliny perfluorononanové (PFNA). Naopak pokracuje
pokles obsahu PFOA a PFOS (obr. 6.4). Obsah ostat-
nich sledovanych zastupcti PFAS se pohyboval pievaz-
né pod mezi stanovitelnosti (0,003—0,006 ng/ml) a po-
zitivni nalezy byly velmi ojedinélé (0-1,3 % vzorka).

6.4 Bromované zpomalovace horeni
a jejich derivaty

Zpomalovace hofeni (retardéry hoteni nebo samozha-
Seci ptisady, BFR) jsou riznorodou skupinou organic-
kych sloucenin bromu, které se pouzivaji jako piisada
do hoflavych materiala (plasty, textilie, elektronika
apod.), s cilem omezit ¢i zpomalit jejich hoteni a zlep-
Sit tak jejich pozarni bezpe€nost. Mezi latky pouziva-

In 2017, a total of 19 PFCs were analysed. Concen-
trations exceeding the limit of quantification (LOQ)
in over 50% of samples were detected for PFOA
(100% samples exceeding LOQ), PFNA (perfluo-
rononanoic acid, 98.7% samples exceeding LOQ),
PFOS: Br-PFOS (98.3% samples exceeding LOQ)
and L-PFOS (99.6% samples exceeding LOQ).

The results are summarised in Tab. 6.3.1. In contrast
to 2006, 2010/2011 and 2014, for the first time ever
almost all samples of human milk were positive for
PFNA. Conversely, there is a continuing decline in
PFOA and PFOS content (Fig. 6.4). The content of
other monitored PFCs mainly ranged below the LOQ
(0.003—0.006 ng/ml) and positive findings were spora-
dic (0-1.3% samples).

6.4 Brominated flame retardants and their
derivates

Flame retardants and self-extinguishing additives are
a diverse group of brominated organic compounds
that are added to flammable materials (plastics,
textiles, electronic equipment etc.) to retard or limit
their flammability and improve fire safety. Polybromi-
nated biphenyl ethers (PBDE) are amongst the best
known BFRs, with a total of 209 congeners. Other
associated substances include hexabromocylodode-
cane (HBCD), polybrominated biphenyls (PBB) and
brominated bisphenols such as tetrabromobisphenol
A (TBBPA). At present, the above-mentioned BFRs are
frequently being replaced with ‘new’ brominated fla-
me retardants which are a structurally variable group
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né jako zpomalovace hoteni (BFR) patii polybromo-
vané difenylethery (PBDE), hexabromcyklododekany
(HBCDD), polybromované bifenyly (PBB) a bromo-
vané bisfenoly (napf. tetrabrombisfenol A, TBBPA).
V soucasnosti jsou nékteré problematické BFR, re-
gulované Stockholmskou umluvou o persistentnich
organickych latkdch nebo evropskou legislativou
REACH, nahrazovany ,,novymi‘ bromovanymi zpo-
malovaci hofeni, coz je strukturné variabilni skupina
latek majici podobné vlastnosti. U fady téchto latek
jsou dnes nicméné prokazany rovnéz bioakumulativ-
ni, toxické a potencialné karcinogenni G¢inky.

Nejpravdépodobnéjsi cestou expozice je inhalace
s prachem ve vnitinim prostiedi, pfi¢emz vétSina po-
chazi ze stavebnich materialt ¢i z elektroniky. Nebez-
pecnost latek skupiny BFR je dana predevsim jejich
stabilitou a schopnosti bioakumulace. BFR se ukla-
daji v tele, zejména ve tkanich a orgénech s vysokym
obsahem tuktl. Jsou fazeny mezi hormonalni modu-
latory, negativné ovlivitujicich hormonalni rovnovahu
organismu. Podle studii na zvifatech jsou také poten-
ciadlnimi neurotoxiny a karcinogeny.

V roce 2017 bylo analyzovano celkem 16 kongenert
polybromovanych difenylethert (PBDE). Obdobné
jako v minulych letech byla vétSina kongenert ve vice
nez 50% vzorktl matei'ského mléka pod mezi stanovi-
telnosti (MS 0,1-1,0 ng/g tuku). Pozitivni zachyt byl
nejvyssi u kongeneru BDE 206 (61 % vzorkt nad mezi
stanovitelnosti), ktery byl v roce 2017 kvantifikovan
v matefském mléce poprvé. Kongener BDE 47, vedeny
na seznamu latek k vyfazeni z vyroby a pouziti v piilo-
ze A Stockholmské imluvy, byl nalezen ve 42 % vzorka
mléka. Kongener BDE 209, zatfazeny v roce 2012 Ev-
ropskou chemickou komisi (ECHA) na Seznam latek
vzbuzujicich mimotadné obavy a zakazany Stockholm-
skou umluvou (ptiloha A), byl nalezen v 38 % vzorkt
mateiského mléka. Kongener BDE 153 byl deteko-
van v 19% vzorkl. Ostatni kongenery byly nalezeny
v mén¢ nez 10% vzorkl mléka, ptipadné vibec. Dalsi
kongener zakazany Stockholmskou umluvou BDE 99
byl zjistén pouze ve tiech vzorcich mléka.

Hodnoty sledovanych hydroxylovanych metaboliti
BDE nepievysovaly stejn¢ jako v piedchozich letech
meze stanovitelnosti (0,006 ng/g tuku).

Izomery hexabromcyklododekanu (a-, f- ay- HBCDD)
se relativné snadno uvolnuji z komeréné vyrabénych
produkti do prostiedi. Tato latka je vedena na Sezna-
mu latek vzbuzujicich mimoiadné obavy v ramci nafi-

of substances comprising aromatic, cyclic and cyclo-
aliphatic compounds.

The most probable exposure route is inhalation of
dust in indoor air, largely originating from building
materials and electronic devices. The hazard posed
by BFRs is primarily given by their high stability and
bioaccumulation. BFRs persist in the body, particu-
larly in fatty tissue and organs. They are endocrine
disruptors, negatively affecting hormonal balance in
the organism. Animal studies have shown their po-
tential as neurotoxins and carcinogens.

In 2017, a total of 19 PBDE congeners were ana-
lysed. As in previous years, congeners predomina-
ted in over 50% of human milk samples at amounts
below the LOQ (0.1-1.0 ng/g fat). ldentification of
these congeners ranged 0% - 42% of individual sam-
ples, with the exception of congener BDE 206 which
in 2017 was quantified in human milk for the first
time (61% samples in excess of LOQ).

As in previous years, values of hydroxylated BDE
metabolites did not exceed the LOQ of the method
used (0.006 ng/ml fat).

HBCD isomers (o-, f- and y- HBCDD) are relatively
easily released into the environment from commer-
cial products. This substance is listed on the List of
Substances of Very High Concern under the REACH
and on the list of substances to be eliminated from
production and use in Annex A of the Stockholm
Convention. o-HBCDD was detected in a quarter of
human milk samples (25%), the other two isomers
were rare (up to 3% of the samples).

Tetrabrombisphenol A (TBBPA) was found in only
two samples of human milk from a total of 232 sam-
ples.

As an alternative to flame retardants regulated by
legislation so-called new flame retardants have
been introduced. Important representatives of this
group are decabromdiphenyl ethane (DBDPE) or
1,2-bis(2,4,6-tribrom-phenoxy)ethane  (BTBPE).
However, some of these compounds have also been
found to have bioaccumulative, toxic and potential-
ly carcinogenic effects. Concentrations of the new
flame retardants over LOQ were detected sporadi-
cally.
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Tab. 6.5.1 Koncentrace trans-mastnych kyselin (g/100g tuku) v matei‘'ském mléce, 2017
Tab. 6.5.1 Levels of trans-fatty acids (g/100g fat) in human milk, 2017

Suma TFA® Suma C18:1t ™

N 50 50
\ 0,86 0,53
Me 0,92 0,54
KV, s 0,70 0,46
KV, s 1,06 0,63
KV, 1,23 0,73
KV, o 1,33 0,79
H.. 0,34 0,30
H, 1,62 0,89

‘sumaTFA zahrnuje izomery C18:1t + C14:1n-5t, C16:1n-7t, C18:2tt, C18:2ct, C18:2tc, C18:3n-3ttt, C18:3n-3ttc, C18:3n-3ctt, C18:3n-

-3cct, C18:3n-3ctc, C18:3n-3tcc

“suma C18:1t zahrnuje trans izomery s polohou dvojné vazby na uhliku 6-13 (napf. 9 - kys. elaidova, 11 - kys. vakcenova)

zeni REACH a na seznamu latek k vyfazeni z vyroby
a pouziti v pfiloze A Stockholmské umluvy. Ve ¢tvrting
vzorkl matef'ského mléka (25 %) byl detekovan a- HB-
CDD, dalsi dva izomery pak ojedinéle (do 3 % vzorki).

Tetrabrombisfenol A (TBBPA) byl nalezen pouze
ve dvou vzorcich matetského mléka z celkového po-
¢tu 232 vzork.

Z ,novych® bromovanych zpomalovact hofeni (nBFR)
byl dekabromdifenylethan (DBDPE) nejcastéji se na-
chazejici nBFR v textiliich, nalezen ve 21% vzorkd
matetského mléka. 1,2-bis (2,4,6-tribrom-fenoxy)ethan
(BTBPE) a dalsi zastupci této skupiny zpomalovacii
byly nalezeny pouze ojedinéle.

6.5 Trans-mastné kyseliny

Trans izomery mastnych kyselin (TFA) jsou nenasyce-
né mastné kyseliny, které maji jednu nebo vice dvoj-
nych vazeb v -trans konfiguraci. Tyto latky pfijima-
me pouze potravou, v lidském organismu se netvofi.
Hlavnim zdrojem TFA je ¢aste¢né ztuzeny tuk (neuplna
hydrogenace) a potraviny, které jej obsahuji (pokrmové
tuky, jemné a trvanlivé pecivo, pokrmy rychlého obcer-
stveni apod.). TFA se také pfirozené vyskytuji v malém
mnozstvi v tucich ptezvykavci (a tedy v hovézim mase
a mléénych vyrobcich). TFA mohou zvySovat riziko
kardiovaskularnich onemocnéni a diabetu. Maji nepfi-
znivy efekt na spektrum krevnich lipoproteina (zvySuji
hladinu LDL—cholesterolu a snizuji hladinu HDL—cho-
lesterolu). Vysoky piijem TFA ovliviiuje imunitni sys-
tém a funkci endotelu cévnich stén. Nadmérny piijem

6.5 Trans fatty acids content

Trans isomers of fatty acids (TFA) are unsaturated

fatty acids with one or more double bonds in -trans
geometric configuration. They are present in food only
and do not occur naturally in the organism. The main
sources of TFAs are partially hydrogenated fat and fo-
ods that contain such fat (margarine, edible fats, long-
-life bakery products, fast food etc.). In small amounts
they occur naturally in the fat of ruminants (and so in
meat and dairy products). TFAs may increase the risk
of cardiovascular disease and diabetes. They have da-
maging effects on blood lipoproteins (increasing LDL
and decreasing HDL cholesterol). High intake of TFA
affects the immune system and endothelium, and ex-
cessive intake in pregnancy may disrupt essential fatty
acid metabolism and foetal development.

Human milk serves as a suitable matrix for monito-
ring TFA levels in the body and is the basis for eva-
luating infant TFA intake.

Trans fatty acids were monitored for the first time
in 2017 as part of human biomonitoring in the form
of a pilot study involving 50 samples of human milk
from Prague. Results are shown in Tab. 6.5.1. TFA
content in human milk was not evaluated individual-
ly but by using sum of TFA" and sum of octadecenoic
acid isomers C18:1¢.

1. includes isomers: CI8:1t + CIl4:1n-5t, Cl6:1n-7t, CI8:2tt,
C18:2ct, C18:2tc, C18:3n-3ttt, C18:3n-3ttc, C18:3n-3ctt, C18:3n-
-3cct, C18:3n-3cte, C18:3n-3tcc.

2. includes isomers with a double bond to the carbon chain 6-13 (e.g.
9-elaidic acid, 11- vaccenic acid)
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TFA v t€hotenstvi miize neptizniveé ovliviiovat metabo-
lismus esencialnich mastnych kyselin a vyvoj plodu.

Matetské mléko je vhodnou matrici pro sledovani
mnozstvi TFA v téle matky a zakladem pro hodnoceni
ptivodu TFA do organismu kojence.

Trans-mastné kyseliny byly v roce 2017 v ramci bi-
ologického monitoringu sledovany poprvé, a to for-
mou pilotni studie v 50 vzorcich matefského mléka
zen z prazské lokality. Jejich obsah nebyl hodnocen
jednotlivé, ale pomoci hodnoty sumy TFA' a sumy
trans izomer oktadecenové kyseliny (trans C18:1)
C18:1t% Vysledky ukazuje tab. 6.5.1.

Sttedni hodnota (median koncentrace) sumy TFA obsahu
v matefském mléce ¢inila 0,9 g/100g tuku. Rozsah nale-
zenych hodnot (0,3-1,6 g/100g tuku) je v souladu s vy-
sledky zjisténymi podrobnou studii v ramci tkolu hlavni
hygienicky [1] v rozpéti 0,5-1,9 g/100g tuku (median
koncentrace 0,8 g/100g tuku). Naopak je podstatné nizsi,
nez uvadgji studie u prazskych zen z roku 2002 [2] 1,84—
9,78 g/100g tuku, i z roku 2008 (1,51-7,84 g/100g tuku)
[3]. S nezbytnou opatrnosti, pii védomi nejistot porovnani
vysledki riiznych studii, tak 1ze usuzovat, Ze zatéz popu-
lace trans-mastnymi kyselinami se dafi zménami ve vyro-
bé ztuzenych tukd postupné snizovat.

Néekteré evropské zemé zavedly limitni hodnoty pro
obsah TFA v potravinach, v CR zatim nebyly stanove-
ny. Zakazan je prodej potravin s obsahem trans-mast-
nych kyselin pochdzejicich z ¢astecné ztuzenych tukli
ve §kolach a kolskych zafizenich vyhlaskou MSMT
¢. 282/2016 Sb. Nicmén¢ vyznamni producenti na za-
kladé dobrovolnosti vyrobu tukd upravili a vétSina
margarini na ¢eském trhu ma obsah TFA nizky [1].

1. zahrnuje izomery: C18:1t + C14:1n-5t, C16:1n-7t, C18:2tt,
C18:2ct, C18:2tc, C18:3n-3ttt, C18:3n-3ttc, C18:3n-3ctt,
C18:3n-3cct, C18:3n-3ctc, C18:3n-3tcc.

2. suma C18:1t — izomery s polohou dvojné vazby na uhliku 6 —
13 (napf. 9 — kys. elaidova, 11 — kys. vakcenova)

Pozn. tab. 6.1.1-6.5.1: N — pocet vzorkd, LOQ — mez stano-
vitelnosti, Xg — geometricky prdmér, Me — median, Kv0,25
— 25% kvantil atd., Hmin — minimum, Hmax — maximum

Citace:

[1] BISCHOFOVA S., HORTOVA K., KALIVO-
DOVA M., MERINSKA Z., BLAHOVA 1J.,
DOFKOVA M., REHURKOVA 1., RUPRICH

The median value of the sum of TFA in 2017 was 0.9
2/100g fat. The range of monitored values in 2017
(0.3-1.6 g/100g fat) corresponds to results from
a study assigned by the Chief Public Health Officer
[1] (0.5—1.9 g/100g fat, median 0.8/100g), but is also
many times lower than results from a 2002 study of
Prague-resident women [2] (1.84-9.78 g/100g fat)
and a 2008 study [3] (1.51-7.84 g/100g fat). With
caution, knowing the uncertainties of comparing the
results of various studies, it can be concluded that
the burden of the population by the trans fatty acids
is gradually decreasing due to the changes in the
production of hardened fats.

Some EU states have introduced limit values for
TFA content in foods; such limits have not been set
in the Czech Republic yet, although the sale of fo-
ods containing TFAs from partially hydrogenated
fats in schools and school facilities is forbidden.
Nonetheless, major producers have voluntarily
reformulated their products and the majority of
margarines on the Czech market have a low TFA
content [1].

Note to Tabs. 6.1.1-6.5.1: N — no. of samples, LOQ — limit
of quantification, Xg — geometric mean, Me — median, Kv —
quantile etc.
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Obr. 6.1 Obsah polychlorovanych bifenyli v materském mléce, indikatorovy kongener PCB 153
(median koncentrace), 2005-2017
Fig. 6.1 Levels of polychlorinated biphenyls in human milk, indicator congener PCB 153 (median),
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Obr. 6.2 Obsah PCB 118 s dioxinovym t¢inkem v matei'ském mléce (median koncentrace), 2005-2017
Fig. 6.2 Levels of dioxin-like PCB 118 in human milk (median), 2005-2017
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Obr. 6.3 Obsah sumy DDT a hexachlorbenzenu v mateiském mléce (median koncentrace) 2005-2017
Fig. 6.3 Levels of sum DDT and hexachlorobenzene in human milk (median), 2005-2017
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Obr. 6.4 Obsah perfluorovanych slou¢enin v mateiském mléce (median koncentrace), 2006-2017
Fig. 6.4 Levels of perfluorinated compounds in human milk (median), 2006-2017
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7. ZDRAVOTNI STAV OBYVATEL

7.1 Vyvoj détské obezity a jeji rizikové
faktory

Monitoring ukazateld zdravi déti ve veéku 5, 9, 13
a 17 let probiha ve vybranych méstech ve spolupraci
s praktickymi 1ékafi pro déti a dorost v ramci preven-
tivnich prohlidek. Ve zpravé za rok 2016 byly publi-
kovany vysledky prevalence alergickych onemocnéni
a rizikovych faktort kardiovaskularnich onemocnéni.
Letos jsou podrobnéji zpracovany antropometrické
ukazatele déti od roku 1996, kdy bylo sledovani zdra-
votniho stavu zahdjeno. Dale je popsan vztah mezi
obezitou a rizikovymi faktory perinatalniho obdobi
u pétiletych déti.

7.1.1 Trend vyvoje obezity 1996-2016

Rostouci prevalence nadvahy a obezity se stala jednim
z hlavnich problémt vefejné¢ho zdravi. Celosvétove se
vyskyt nadvahy/obezity mezi lety 1980 az 2014 tém¢ét
zdvojnasobil. Podle vybérového Setfeni zdravotniho
stavu dospélé Ceské populace s 1ékaiskym vySetienim
(EHES) mélo v roce 2014 hmotnost nad hranici nor-
malni hmotnosti 73 % muza a 55 % Zen.

Pii hodnoceni nadvahy a obezity u déti hraje roli veék
a pohlavi. V Ceské republice vychazime z rozsahlych
antropologickych vyzkuma z let 1951 — 2001, z nichz
vzesly narodni rastové normy. Tyto normy jsou pub-
likovany formou ristovych grafti uvedenych ve zdra-
votnim prukazu ditéte. Prakticti 1¢kaii maji povinnost
sledovat a hodnotit rist ditéte pomoci téchto grafi,
které umoznuji zhodnotit, zda ma dit¢ daného pohlavi
hmotnost odpovidajici vysce a veéku. Kritériem dét-
ské obezity je 97. percentil Body Mass Indexu (BMI),
nadvaha ma hranici 90. percentilu. To znamena, Ze
déti s vyssi hodnotou BMI, nez méa 97 % déti ve stejné
staré populaci déti stejného pohlavi jsou hodnoceny
jako obézni, nadvahu maji déti s vyssi hodnotou nez
90 % déti ve stejné staré populaci. Hmotnost mezi 10.
a 90. percentilem je povazovana za normalni. Naopak
déti s hmotnosti pod 10. percentil maji velmi nizkou
hmotnost a pod 3. percentil jiz alarmujici hodnoty
podvahy.

Udaje o vysce a hmotnosti déti ve véku 5,9, 13 a 17
let pochazeji ze zdravotnich Setfeni v letech 1996,

7. HEALTH STATUS OF THE POPU-
LATION

7.1 Childhood obesity development and
risk factors

The monitoring of health indicators in children aged
5,9, 13, and 17 years was conducted in selected cities
within preventive check-ups, in cooperation with ge-
neral paediatricians. While in 2016, the focus was on
the prevalence of allergic diseases and cardiovascular
risk factors, this year, more attention will be given to
childhood anthropometric indicators available since
1996 when the health monitoring started. Furthermo-
re, the relationship between obesity and perinatal risk
factors in five-year-olds is analysed.

7.1.1 Obesity trend in 1996-2016

The increasing prevalence of overweight and obesity has
become one of the major public health concerns. Be-
tween 1980 and 2014, the prevalence of overweight/obe-
sity almost doubled worldwide. The European Health
Examination Survey (EHES) in 2014 showed that 73%
of adult men and 55% of adult women were overweight.

Childhood overweight and obesity is considered in re-
lation to age and sex. In the Czech Republic, the nati-
on-wide anthropological surveys conducted in 1951 —
2001 are used as the data source for the development
of the national growth charts. Such growth charts are
part of the child's health card. The general paediatrici-
ans are required to use these charts to monitor and as-
sess whether a child s weight is in proportion to his/her
height and age. The criterion of childhood obesity is
the 97" Body Mass Index (BMI) percentile, and the 90"
BMI percentile is the overweight limit. It means that the
children whose BMI is higher than that of 97 % of the
age-matched and sex-matched population are conside-
red as obese and children who have a higher BMI than
90% of the age-matched population are identified as
overweight. The body weight between the 10" and 90"
percentile is regarded as normal weight. On the other
hand, children whose weight is below the 10" BMI per-
centile are underweight and those with a weight below
the 3 BMI percentile are alarmingly underweight.

The height and weight data of the 5-, 9-, 13-, and
17-year-olds were taken from the surveys conducted
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2001, 2006, 2011 a 2016 v ramci Systému monitoro-
vani, a to z dokumentace 1ékare pofizené pii preventiv-
nich prohlidkach. Na zaklad¢ téchto ukazatelti byly déti
zatazeny do 4 kategorii hmotnosti — podvaha, normalni
hmotnost, nadvaha a obezita. Dvacetilety trend vyvoje
nadnormalni hmotnosti, statisticky testovany Armitage
testem pro trend, byl vyznamné rostouci jak u divek,
tak u chlapci. Vyjimku tvoftily pétileté déti, u nichz
byl vyskyt nadvahy/obezity v uplynulych 20 letech
stabilni, mezi lety 2011 a 2016 doslo dokonce k jejimu
poklesu (vyznamné u chlapcti, p = 0,005). U devitile-
tych byl zaznamenan nardst mezi lety 1996 a 2006 jak
u dévcat (p = 0,001), tak 1 u chlapcii (p = 0,043), v dal-
$im obdobi (2006-2016) ke zméné nedoslo (obr. 7.1).
U tiinactiletych trvale vyznamné vzrustal pocet déti
s nadvahou/obezitou, vyraznéji u chlapct (p = 0,001)
nez u divek (p = 0,01), teprve mezi poslednimi dvéma
etapami Setfeni (2011 a 2016) se nartst zastavil. U do-
spivajicich (17letych) byl vyskyt nadvahy/obezity sle-
dovan od roku 2001, vyznamny nartst byl pozorovan
mezi lety 2006 a 2011 (obr. 7.2).

Dlouhodoby trend vyvoje nadvahy a obezity ceskych
déti sledoval také kolektiv autori vedeny prof. Ku-
neSovou, vedouci oddéleni obezitologie Endokrino-
logického tustavu. Podle jeho pozorovani doSlo mezi
lety 1951-2001 u sedmiletych déti obou pohlavi k na-
ristu nadvahy a obezity, u chlapct z 13% na 27%
a u dévcat z 11% na 23% V roce 2008 vsak doslo
k poklesu prevalence na 24 % a 20% [1].

Podle posledniho publikovaného mezinarodniho vy-
zkumu WHO z roku 2014 zalozeného na datovém
souboru déti ve véku 6 - 9 let z 12 evropskych zemi,
se prevalence détské nadvahy (véetné obezity) pohy-
bovala mezi 18% az 57% u chlapct a 18% az 50%
u divek; 6-31% chlapcti a 5-21% divek bylo obéz-
nich. Byla potvrzena existence gradientu sever - jih
s nejvyssi urovni nadvéhy v jiznich evropskych ze-
mich. Studie dale poukazala na velké rozdily v od-
hadech prevalence nadvahy a obezity u déti Skolniho
veéku mezi evropskymi zemémi a regiony [2].

7.1.2 Rizikové faktory nadvahy a obezity
u pétiletych déti

Jako rizikové faktory nadvahy a obezity malych déti
byly hodnoceny ukazatele zamétené na perinatalni
obdobi, nebot’ pro rozvoj obezity u déti do 4 az 5 let
véku je toto obdobi povazovano za rozhodujici (spo-

in 1996, 2001, 2006, 2011 and 2016 from the medi-
cal records made during the preventive check-ups.
The 20-year trend in overweight/obesity, statistically
analysed by the Armitage trend test, was significan-
tly increasing in both girls and boys. An exception
were five-year-olds who showed a stable prevalen-
ce of overweight/obesity over the past twenty years,
even with a drop between 2011 and 2016 (which was
significant in boys, p = 0.005). An increase was re-
corded in both nine-year-old girls (p = 0.001) and
boys (p = 0.043) between 1996 and 2006, followed
by a period (2006-2016) without change (Fig. 7.1).
A significant upward trend in overweight/obesity was
observed in 13-year-olds, being more pronounced in
boys (p = 0.001) than girls (p = 0.01), and the pre-
valence only stopped increasing between the last two
survey periods (2011 and 2016). In 17-year-olds, the
prevalence of overweight/obesity was monitored sin-
ce 2001, showing a significant increase between 2006
and 2011 (Fig. 7.2).

The long-term trend in overweight and obesity among
Czech children was also analysed by a team headed
by Professor Kunesova from the Department of Obe-
sitology, Institute of Endocrinology. They observed an
increase in the prevalence of overweight/obesity in
seven-year-olds from 1951 to 2001, from 13% to 27%
in boys and from 11% to 23% in girls. Nevertheless,
in 2008, it dropped to 24% and 20%, respectively [1].

According to the most recent WHO international
survey from 2014 using data on children aged six to
nine years from 12 European countries, the prevalen-
ce of childhood overweight/obesity ranged from 18%
to 57% in boys and from 18% to 50% in girls; 6-31%
of boys and 5-21% of girls were obese. The existen-
ce of the North - South gradient was confirmed, with
the highest level of overweight observed in the South
European countries. Furthermore, the survey pointed
out considerable differences in the estimates of the
prevalence of overweight/obesity in school children
between European countries and regions [2].

7.1.2 Risk factors of overweight and
obesity in five-year-olds

Perinatal indicators were identified as risk factors of
overweight and obesity in small children as the pe-
rinatal period (along with parental obesity) is consi-
dered to be crucial for the development of childhood
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lu s rodi€ovskou obezitou). Stravovaci ndvyky v této
dobé jsou ovlivitovany matkou, pozdéji mize dojit
ke zvySené adipozité i v disledku nevhodného stravo-
vani jiz samostatngjSiho ditéte (tzv. obdobi ,,adipozity
rebound®) [3], [4].

Sledovany byly tyto faktory: rizikové téhotenstvi,
matkou uvedeny dlouhodoby vazny stress v t€hoten-
stvi, koufeni v téhotenstvi, porodni hmotnost ditéte,
termin porodu, kojeni ditéte, a socioekonomicky fak-
tor vzdélani matky. Do zpracovani byly zatazeny péti-
leté déti (N=5 692) ze Ctyi opakovanych studii moni-
toringu (roky 2001, 2006, 2011 a 2016). Procentualni
zastoupeni hodnocenych kategorii v kontingenc¢ni ta-
bulce bylo porovnavano pomoci Pearsonova chi-
-kvadrat testu nezavislosti. Pravdépodobnost vyskytu
obezity u déti vystavenych rizikovému faktoru byla
popsana pomoci poméru Sanci (OR) ve skupiné expo-
novanych k neexponovanym, v ramci adjustovaného
modelu mnohonasobné logistické regrese (adjustace
byla provedena na pohlavi, vzdélani matky a etapu
studie, bylo zahrnuto téZ spoluptisobeni ostatnich ri-
zikovych faktori).

Normalni hmotnost (mezi 10. a 90. percentilem) mélo
82 % déti. Hmotnost mezi 90. a 97. percentilem (nad-
vahu) mélo 5% déti, obéznich (nad 97. percentilem)
byla 4% déti. Nizkou hmotnost pod 10. percentilem
mélo 9% déti.

Rizikové téhotenstvi a stres matky

Reakce endokrinniho a imunitniho systému obvykle
spojené s produkci stresovych hormontd v téhoten-
stvi mohou mit vliv na vyvoj plodu, v¢etn¢ ovlivnéni
porodni hmotnosti. Vazny stres (napf. rozvod, amrti
v blizké rodin¢ apod.) v prib¢hu téhotenstvi uvedlo
v celém souboru 9% matek. Rizikovy pribeh tého-
tenstvi uvedla zhruba ¢tvrtina matek. Vyskyt obezity
u déti, jejichz matky prozily stres v dob¢ téhotenstvi,
byl vyssi ve srovnani s détmi, jejichz matky stres ne-
uvadély (6 % vs. 4%; p=0,09), nicméné vztah nebyl
statisticky vyznamny. Podobn¢ vyssi, ale statisticky
nevyznamny byl vyskyt obezity u déti matek uva-
déjicich rizikové tehotenstvi (5% vs 4%, p=0,09).
Rizikové téhotenstvi jako vyznamné pusobici faktor
na rozvoj obezity byl nalezen pouze u déti s porodni
hmotnosti nad 2 500 g, kdy pravdépodobnost obezity
byla 1,4 krat vyssi, pokud te¢hotenstvi probihalo jako
rizikové. U déti s porodni hmotnosti do 2 500g tento

obesity later in life at the age of 4 or 5 years. The
eating habits in the perinatal period are influenced by
the mother, and later, increased adiposity may result
from an inappropriate eating behaviour of the child
himself/herself (adiposity rebound) [3], [4].

The following perinatal factors were monitored: at-
-risk pregnancy, long-term serious maternal stress
in pregnancy, smoking while pregnant, child’s birth
weight, expected delivery date, breastfeeding, and the
socioeconomic factor maternal education. Five-year-
-olds (N=5,692) from four consecutive monitoring
surveys (in 2001, 2006, 2011, and 2016) were inclu-
ded in the study. The proportions in each category in
the contingency table were compared using the Pear-
son chi square test of independence. The likelihood
of obesity in children exposed to a risk factor was ex-
pressed by the odds ratio (OR) between the exposed
and unexposed subjects within the adjusted multiple
logistic regression model (adjusted for sex, maternal
education, and study phase,; co-influence of other risk
factors was also included).

Normal weight (between the 10th and 90th percenti-
le) was recorded in 82% of children. Five percent of
children were overweight (from the 90™ to 97" percen-
tile) and four percent of children were obese (above
the 97" percentile). Nine percent of children were un-
derweight (below the 10™ percentile).

At-risk pregnancy and maternal stress

The interacting responses of the endocrine and im-
mune systems associated with the production of stress
hormones in pregnancy may alter fetal development
including the birth weight. Severe maternal stress
(e.g. divorce, death in the close family, etc.) during
pregnancy was reported by 9% of respondents in
the study group. At-risk pregnancy was experienced
by one in four mothers. The prevalence of obesity in
children whose mothers reported to have experienced
stress while pregnant was higher than that in those
whose mothers did not report so (6% vs. 4%, p=0.09);
however, the relationship was not statistically signi-
ficant. Similarly, a higher prevalence of obesity was
found in children whose mothers experienced at-risk
pregnancy, but the difference was not significant (5%
vs 4%, p=0.09). At-risk pregnancy was identified as
a significant factor influencing the development of
childhood obesity in children with a birth weight over
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vztah prikazny nebyl vzhledem k ptili§ nizké porodni
hmotnosti.

Koufeni v téhotenstvi

Zavery prehledu fady studii vlivu koufeni matek v té-
hotenstvi na hmotnost jejich déti nalezly 1,5krat vyssi
riziko nadvahy [5], riziko se zvySuje i s poCtem vy-
koutenych cigaret [6].

V celém sledovaném souboru uvedlo koufeni v té-
hotenstvi 9—10% matek (od roku 2001 ziistava pocet
na stejné urovni). Vyskyt obezity u déti matek kuta-
¢ek byl vyznamné vyssi nez u déti matek nekuracek
(8% vs. 4%, p < 0,001). Pravdépodobnost obezity
byla tedy 1,7krat vys$si u matek kufacek ve srovnani
s matkami, které nekoufily (obr. 7.3).

Porodni hmotnost

Linearni vztah mezi porodni hmotnosti a naslednou
détskou a dospélou obezitou byl zjistén fadou studii.
Byly nalezeny i asociace ve tvaru J nebo U s vys-
$im vyskytem obezity ve skupinach jak s nizkou, tak
vysokou porodni hmotnosti. Vy$s§i porodni hmotnost
je obecné povazovana za indikator pfiznivéjsiho in-
trauterinniho prostfedi. Existuje vSak dostatek da-
kazli pro tvrzeni, Ze porodni hmotnost nad 4 000g

predstavuje vysoké riziko obezity [7].

Porodni hmotnost pétiletych déti byla rozdéle-
na do péti kategorii. Vyskyt obezity s narustajici
porodni hmotnosti stoupal (p=0,001). Mezi détmi
byla obézni 3 %, zatimco mezi détmi s hmotnosti
nad 4 000g to bylo 7% (obr. 7.4). Jako srovna-
vaci kategorie byla povazovana porodni hmotnost
mezi 3 000 az 3 499 gramy. V porovnani s dét-
mi v této kategorii byla pravdépodobnost vysky-
tu obezity u déti s porodni hmotnosti nad 4 000 g
dvojnasobna, u déti s porodni hmotnosti nizsi nez
2500 g polovi¢ni. Nizky gesta¢ni v€k (porod pred
terminem), nebyl ve vztahu k obezité vyznamnym
faktorem.

Kojeni ditéte
Kojeni je patrné mirn¢ ochrannym faktorem obezity

v détstvi [8], ackoli dikazy jsou stale kontroverzni
a mechanismy nejasné [9]. S matefskym mlékem dité

2,500g who were 1.4 times more likely to become obe-
se. In children with a birth weight of 2,500g or less, this
relationship was not proven due to low birth weight.

Smoking while pregnant

A review of a number of studies on the effect of ma-
ternal smoking while pregnant on the child’s weight
found that these children are at 1.5 times higher risk
of being overweight [5], with the risk increasing with
the number of cigarettes smoked [6].

In the study group, 9-10% of mothers reported smo-
king while pregnant (this percentage remains un-
changed since 2001). The prevalence of obesity was
significantly higher in children whose mothers were
smokers in comparison with non-smokers (8% vs. 4%,
p < 0.001). The likelihood for the child to become
obese was 1.7 times higher in those whose mothers
were smokers as compared to non-smokers (Fig. 7.3).

Birth weight

A linear relationship between the birth weight and child-
hood and adulthood obesity later in life was found in
several studies. J-shaped or U-shaped associations with
higher prevalence of obesity were observed in groups
with either low or high birth weight. Higher birth weight
is generally considered to be an indicator of a more fa-
vourable intrauterine environment. Nevertheless, there
is an increasing body of evidence that a birth weight
over 4,000g constitutes a high risk of obesity [7].

Based on the birth weight, the five-year-olds were
divided into five categories. The prevalence of obe-
sity was increasing with the increasing birth weight
(p=0.001). Three percent of children with the lowest
birth weight (2,500g or less) developed obesity in
comparison with 7% of children with a birth weight
over 4,000g (Fig. 7.4). A birth weight from 3,000 to
3,499 g was considered as the reference category. In
comparison with the reference category, children with
a birth weight over 4 000g were at double risk for
developing obesity while those with a birth weight of
2,500g or less had a two times lower risk. Preterm
birth was not a significant factor in relation to obesity.

Breastfeeding

Breastfeeding appears to be a slightly protective factor
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ziskava benefity v podob& bioaktivnich latek dulezi-
tych pro rozvoj imunity, endokrinniho a nervového
systému, je i dulezitym psychologickym faktorem,
nicmén¢ v epidemiologickych studiich zabyvajicich
se vztahem obezity v ¢asném détstvi je stale proble-
matické vytadit potencidlni matouci faktory, jako je
napiiklad zivotni styl matky.

Opakovana Setfeni monitoringu v letech 2001 az 2016
ukazala narQst jak poctu kojenych déti, tak délky ko-
jeni. Zatimco v roce 2001 uvedlo kojeni 93 % matek
pétiletych déti (délka kojeni pramérné 5,7 mésici),
vroce 2016 jiz 98 % (p <0,001) (10,6 mésich). Vyskyt
obezity klesal se rostouci délkou kojeni (p < 0,001).
Mezi nekojenymi détmi bylo 6 % obéznich, mezi dét-
mi kojenymi déle nez 6 mésict byla obézni 3 %, coz
predstavuje 1,6krat vyssi pravdépodobnost obezity.
Nebyl vsak zjistén statisticky vyznamny rozdil ve vy-
skytu obezity mezi détmi kojenymi maximalné pul
roku a détmi vibec nekojenymi.

Vzdélani matky

Je znamo, ze vyskyt obezity u déti je ovlivnén socio-
-ekonomickou situaci rodiny prostfednictvim Zivotni-
ho stylu rodiny a ptipadné rodi¢ovské obezity (Castéj-
§i u socioekonomicky slabsich dospélych).

Ve studii monitoringu byl zjistovan vliv vzdélani
matky na vyskyt obezity u pétiletych déti. Byl po-
tvrzen vyznamné vyssi vyskyt obezity u déti matek
s niz§im stupném vzdelani; 6 % obéznich déti matek
se zakladnim vzdélanim se vyznamné lisilo od 2%
obéznich déti matek s vysokoSkolskym vzdélanim
(p < 0,001). Pravdépodobnost obezity ditéte matky
se zakladnim vzdélanim byla dvojnasobna v porov-
nani jak s matkami vysokoskolackami, tak stfedo-
Skolackami.

7.2 Stravovaci zvyklosti dospélé populace

Od roku 2014 zpracovava monitoring data o zdravot-
nim stavu dospélé populace ziskdvana ve spolupraci
s UZIS studii EHIS/EHES, tj. Evropského prizkumu
zdravotniho stavu / Evropského vybérového Setieni
zdravotniho stavu populace s 1ékarskym vySetfenim
(European Health Interview Survey / European He-
alth Examination Survey). Udaje zpracované v této
zprave pochézeji i z mezinarodni longitudindlni Stu-
die o zdravi, starnuti a dichodovém véku v Evropé

for childhood obesity [8], although the evidence rema-
ins controversial and the mechanisms are not clear [9].
Breastfeeding has long-term benefits as breast milk con-
tains bioactive substances that are crucial for the deve-
lopment of the immune, endocrine, and nervous systems
and is also an important psychological factor. However,
in epidemiological studies focused on the relationship
between early childhood obesity and other variables,
a major problem is adjustment for potential confoun-
ders, such as maternal lifestyle.

Consecutive surveys in 2001 to 2016 showed an increase
in both the number of breastfed children and breastfe-
eding duration. While in 2001 93% of mothers of five-
-year-olds reported to have breastfed (for 5.7 months on

average), in 2016, as many as 98 % of mothers reported
to have done so for 10.6 months on average (p < 0.001).

The prevalence of obesity was decreasing with increa-
sing breastfeeding duration (p < 0.001). Six percent of
non-breastfed children developed obesity in comparison

with 3% of children who were breastfed for more than six
months, which means that non-breastfed children have
a 1.6 times higher risk of developing obesity. Neverthe-

less, no statistically significant difference in the prevalen-
ce of obesity was found between children breastfed for six
months or less and non-breastfed children.

Maternal education

1t is known that childhood obesity is influenced by the
parental socioeconomic status, it means by the paren-
tal lifestyle and parental obesity (observed more often
in adults with a lower socioeconomic status).

The monitoring study analysed the effect of maternal
education on obesity in five-year-olds. The significan-
tly higher prevalence of obesity in children of mothers
with a lower level of education was confirmed; 6%
of children of mothers with elementary education in
comparison with 2% of children of mothers with ter-
tiary education were obese, and the difference was
statistically significant (p < 0,001). The likelihood of
being obese was double for children of mothers with
elementary education in comparison with those whose
mothers had secondary or tertiary education.

7.2 Eating habits of adults

Since 2014, the monitoring system processes data on the
health status of adults collected in cooperation with the
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(Survey of Health, Ageing and Retirement in Euro-
pe — SHARE), kterd se zamé&fuje na osoby star§i 50
let a jejich rodiny. V CR je zaji§tovana agenturou
SCaC. Do obou téchto studii byl zafazen shodny pa-
nel otazek zjistujicich vybrané stravovaci zvyklosti
ceské dospélé populace. Cilem bylo porovnat frek-
venci konzumace vybranych potravin podle véku
a pohlavi, a pokusit se celkové zhodnotit piistup
ke stravovani.

7.2.1. Metodika

Dotaznikové $etfeni o zdravi EHIS je v CR v gesci
Ustavu pro zdravotnické informace a statistiku. Za-
tim posledni Setfeni probihalo v obdobi od ¢ervna
2014 do ledna 2015 a byly do né&j zahrnuty osoby
star§i 15 let, horni v€kova hranice nebyla omezena.
Obsah dotazniku EHIS vychazel ptedev$im z naii-
zeni Evropské komise ¢. 141/2013, a dale obsahoval
narodni otazky, které zjist'uji ukazatele dilezité pro
potieby CR. Mezi tyto otazky byla v etapé 2014/15
zafazena také sada otazek zjistujicich frekvenci
konzumace vybranych potravin a skupin potravin.
Béhem osobni navstévy u respondenta byl tazate-
lem vyplnén elektronicky dotaznik (zpisobem sbé-
ru dat byla metoda CAPI; z anglického ,,Computer
Assisted Personal Interview). Sbér dat ve studii
SHARE je zaloZzen na osobnim pohovoru tazatele
s respondentem s pouzitim pocitacového dotazniku
(CAPI). Stravovaci zvyklosti byly v etapé 2014/15
soucasti papirového dotazniku, pouzivaného pro Set-
feni tzv. ,,narodnich* otazek.

Vysledky analyz jsou popsany pomoci absolutnich
a relativnich ¢etnosti. Hypotéza o shod¢ procentualni-
ho zastoupeni hodnocenych kategorii v kontingenéni
tabulce byla testovana pomoci y2-testu nezavislosti.
Testy byly provadény na 5% hladiné vyznamnosti.

Hodnoceni frekvence konzumace vybranych potra-
vin a jejich druhti bylo provedeno podle vyzivovych
doporuceni Svétové zdravotnické organizace [10]
a Ceské Spole¢nosti pro vyzivu [11]. Kromé hodno-
ceni frekvence konzumace vybranych potravin bylo
pro kazdého respondenta spocteno skore dodrzova-
ni zésad zdravé vyzivy. Pro 8 hodnocenych potravin
byly pfifazeny body podle frekvence jejich konzu-
mace, vysledné skoére sectenim hodnot dosahuje 8
az 40 bodu. Podle vysledného skore byli respondenti
rozdéleni do tii skupin: na respondenty, ktefi zdsady

Institute for Health Information and Statistics (UZIS)
within the European Health Interview Survey (EHIS) and
European Health Examination Survey (EHES). The data
used in this report are also taken from the international
longitudinal Survey of Health, Ageing and Retirement in
Europe (SHARE), which focuses on the population aged
50+ and their families. In the Czech Republic, this pro-
Ject is completed in cooperation with the SCaC agency.
The same panel of questions was used in these surveys to
map the selected eating habits of Czech adults. The aim
was to compare the consumption frequency of selected
foods depending on age and sex and to characterize the
general population approach to diet.

7.2.1. Methods

The EHIS questionnaire survey in the Czech Republic
is managed by the Institute for Health Information and
Statistics (UZIS). The most recent survey took place from
June 2014 to January 2015 and covered the population
aged 15+, with the upper age limit not being restricted.
The EHIS questionnaire contents were based primarily
on Commission Regulation (EU) No 141/2013, along
with a national survey to determine indicators relevant
to the needs of the Czech Republic. A series of questions
related to the consumption frequency of selected foods
and food groups was included in the 2014/15 survey.
During a personal visit to the respondents place, the
interviewer administered the electronic questionnaire
using the Computer Assisted Personal Interview (CAPI)
method. The SHARE data were collected through a per-
sonal interview and interviewer-administered question-
naire (CAPI). The eating habits were determined using
a paper questionnaire intended for the national survey
within the 2014/15 EHIS.

The results of analyses are expressed as absolute and
relative frequencies. The hypothesis of equality of
proportions in each category in the contingency table
was tested by the y2-test of independence. Tests were
performed at a 5% level of significance.

The consumption frequency of selected foods and food
groups was assessed based on the dietary recommen-
dations of the World Health Organization (WHO) [10]
and Czech Society for Nutrition [11]. In addition to
the consumption frequency of selected foods, the heal-
thy diet compliance score was calculated for each re-
spondent. Eight foods were assigned points according
to the consumption frequency, and the overall score
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dodrzuji velmi malo (8-22 bodt), s primérnym do-
drzovanim zéasad (23-31), a s dobrymi stravovacimi
navyky (32—40).

7.2.2 Vysledky

Popis souboru

Ve studii EHIS bylo osloveno 9 561 osob (vek 15+),
dotaznik byl ziskan od 6 737 respondentl, mira ucasti
byla 72%. V ramci studie SHARE byla ziskéna data
o stravovani u 4 110 osob ve veéku 50 a vice let.

Frekvence konzumace jednotlivych druht/
skupin potravin a napojt

Doporucena denni davka zeleniny jsou 2-3 porce
(porce = velka paprika, mrkev nebo 2 rajcata, miska
salatu).

Muzi jedi zeleninu v porovnani se zenami mén¢ cas-
to; maximalni frekvence jeji konzumace je ve véku
30-50 let, kdy ji ma zhruba tfetina zafazenu denné
ve svém jidelnicku. Polovina zen do 50 let véku ji ale-
spofi jednu porci zeleniny denné, avSak pouze 30%
zen nad 80 let. Konzumace zeleniny klesd s vékem
u obou pohlavi.

Doporuéena denni davka ovoce je 1 az 2 porce
(napf. jedno jablko, banan nebo 100g drobného
ovoce). Alespon jednu porci ovoce denné sni pou-
ze tfetina muzd, 10 % muZza neji ovoce témer vibec,
s vékem se konzumace neménila. Zeny jedi ovoce
vyznamn¢ Castéji nez muzi, mezi 30. a 40. rokem
véku ma denné ovoce ve svém jidelnicku témet 60 %
zen. S vékem konzumace mirné klesa a v nejstar-
Sich vékovych skupinach ji porci ovoce denné 42 %
zen.

Doporucena denni davka mlécnych vyrobku jsou 2—3
porce (porce = % litrova sklenice mléka, jeden jogurt
nebo 50 g syra). Zeny jedi mlééné vyrobky East&ji nez
muzi. Denné sni porci mlécnych vyrobkid 50% zen
a 40% muzlt mladSich 50 let. U obou pohlavi klesa
konzumace zhruba po 50. roku, avsak po sedmdesatce
opét mirné narusta.

V konzumaci driibeziho masa se muzi a zeny vyznam-
n¢ nelisi. VEtSina respondentt (60—70 %, podle veéku

obtained by addition of all values ranged from eight
to 40 points. Based on the overall score, respondents
were divided into three groups: low compliers (§8-22
points), moderate compliers (23—31 points), and high
compliers (32—40 points).

7.2.2 Results

Characteristics of respondents

In the EHIS, 9,561 persons (aged 15+) were addre-
ssed and the questionnaire was returned by 6,737
respondents; the response rate was 72%. Within the
SHARE project, data on eating habits were obtained
from 4,110 respondents aged 50 years and older.

Consumption frequency of foods and
beverages/food and beverage groups

The recommended daily intake of vegetables is 2-3
servings (one serving = a large pepper, a carrot, two
tomatoes, or a cup of salad).

Men consume vegetables less often in comparison with
women, the consumption frequency of vegetables peaks
between the ages of 30 and 50 years, with one in three
women consuming vegetables every day. Half of women
aged 50 years or less eat at least one serving of vege-
tables per day, but only 30% of women aged over 80
years do so. The consumption frequency of vegetables is
decreasing with increasing age in both men and women.

The recommended daily intake of fruit is one to two ser-
vings (e.g. one apple, one banana, or 100g of berries).
Only one in three men consumes at least one serving of
Sfruit per day, but 10% of men almost never eat fruit; the
consumption of fruit did not vary with age. Women eat
[fruit significantly more often than men, with nearly 60%
of women between the ages of 30 and 40 years eating
fruit every day. The consumption of fruit slightly decre-
ases with increasing age, and only 42% of women from
the oldest age groups eat one serving of fruit every day.

The recommended daily intake of dairy products is
two to three servings (one serving = a 250ml glass of
milk, one yoghurt, or 50 g of cheese). Women eat dairy
products more often than men. One in two women and
40% of men aged under 50 years eat one serving of
dairy products per day. The consumption of dairy pro-
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a pohlavi) ma driibezi maso ve svém jidelnicku 1-3
tydné. U osob nad 50 let véku je vyssi podil téch, co
tento druh masa neji téméft viibec (2629 %).

Konzumace ryb je doporuc¢ovana s frekvenci 1-2krat
tydné. Mezi muzi a zenami byly rozdily pomérné
malé, byt statisticky vyznamné. Alespon jednou tyd-
né ryby konzumovalo 35 % zen a 40 % muzi ve véku
30 az 40 let. Mladsi, ale i star$i lidé ji ryby méné
¢asto. Ryby neji viibec 5 az 10% osob podle véku
a pohlavi.

Celozrnné pecivo konzumovaly zeny ve vSech véko-
vych kategoriich Cast&ji nez muzi, denné¢ 30% Zen
a 15% muzt mladsich 50 let. Po padesatém roce
véku se konzumace snizuje. Zatimco respondentd,
kteti celozrnné pecivo do svého jidelnicku témét
nezafazuji, byla v nejnizsi vékové kategorii zhruba

vina.

Smazené nebo fritované potraviny jedi Castéji muzi
a mladi lidé. Po vétSinu dni v tydnu konzumuje sma-
zené/fritované potraviny 7-9 % muza mladsich 50 let.
S rostoucim vékem dochazi ke zlepsSeni situace, 75 %
zen a 60 % muzl star$ich 60 let ji takto upravené po-
traviny mén¢ ¢asto nez 1x tydné.

Muzi konzumuji uzeniny ¢astéji nez zeny, denné 15 %
muzu a pouze 5% zen do 50 let véku. Nejcasteji jsou
uzeniny konzumovany 1-3krat tydné (40-50% re-
spondentil), s vékem jejich konzumace klesa.

V konzumaci sladkosti se muzi a zeny vyznamn¢ ne-
lisili, klesa od nejmladsi vékové kategorie do 70 let
veéku, u starSich pak mirné nartsta. Do 50 let véku
konzumuje denné sladkosti zhruba 12 % muzi a 15%
zen.

Sladké népoje (limonady, dzusy, slazené mineralky)
piji muZi castéji nez zeny, s vékem konzumace u obou
pohlavi vyrazné klesa. Ve vékové kategorii 15-30
let pije denné sladké napoje 30% muzt a 22 % Zen,
ve starSich vékovych kategoriich nad 50 let je to jiz
jen kolem 10 % muzi i zen.

Vysledky skore dodrzovani zasad zdravé vyzivy po-
tvrdily, Ze Zeny se stravuji 1épe nez muzi ve vSech v¢-
kovych skupinéch (obr. 7.5). Podil Zen, které dodrzuji
zasady zdravé vyzivy, se pohyboval od 25% do 35%

ducts declines in both men and women aged over 50
but slightly increases again after the age of 70.

The consumption frequency of poultry did not vary sig-
nificantly between men and women. Most respondents
(60-70%, depending on age and sex) eat poultry once to
three times per week. A large proportion (26—-29%) of the
S50+-year-olds tend to avoid completely this type of meat.

The recommended consumption frequency of fish is
once or twice a week. Relatively small, although sta-
tistically significant, differences were found between
men and women. Thirty-five percent of women and
40% of men between the ages of 30 and 40 years eat
fish at least once weekly. Both younger and older per-
sons eat fish less often. Five to 10% of respondents,
depending on age and sex, never eat fish.

Whole grain baked goods are consumed more often by
women than men in all age categories, with 30% of wo-
men and 15% of men under 50 years of age reporting to
eat them daily. The consumption frequency of whole grain
baked goods declines in the population aged over 50
years. In the youngest age category, one in four respon-
dents avoided whole grain baked goods while in the oldest
age category, one in two respondents reported to do so.

Fried or deep-fried foods are consumed more often by
men and young people. Seven to nine percent of men
under 50 years of age eat fried/deep-fried foods on
most days of the week. An improvement is observed
with the increasing age, with 75% of women and 60%
of men aged over 60 years consuming fried/deep-fried
foods less often than once a week.

Men consume sausages more often than women, and
15% of men and only 5% of women under 50 years of
age report to do so daily. The most common consumption
frequency of sausages is once to three times a week (40—
50% of respondent) and is declining with increasing age.

Men did not differ significantly from women in the con-
sumption frequency of sweets, which is declining from the
youngest age group to the age of 70 years and slightly in-
creasing again in the population aged over 70 years. About
12% of men and 15% of women consume sweets daily.

Sweetened beverages (lemonades, juices, sweetened mi-
neral waters, etc.) are consumed more often by men than
women, and the consumption of these beverages declines
considerably with increasing age in both men and wo-
men. In the age group 15-30 years, 30% of men and 22%
of women consume sweetened beverages daily while only
10% of both men and women aged over 50 years do so.
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podle véku, u muzii to bylo pouze 11-17%. Nejhiife
se stravovaly nejmladsi vékové skupiny muzi i Zen;
Spatné se stravuje cela tietina muzt ve véku 15 az 29
let (viz obr. 7.5).
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Obr. 7.1 Vyvoj nadvahy a obezity u 9-ti letych déti v letech 19962016
Fig. 7.1 Trend in overweight and obesity in children aged 9 years, 1996-2016
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Obr. 7.2 Vyvoj nadvahy a obezity u 17-ti letych déti v letech 2001-2016
Fig. 7.2 Trend in overweight and obesity in children aged 17 years, 2001-2016
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Obr. 7.3 Koufeni v téhotenstvi a nadvaha/obezita u déti
Fig. 7.3 Smoking during pregnancy and overweight/obesity in children
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Obr. 7.4 Porodni hmotnost a nadvaha/obezita u déti
Fig. 7.4 Birth weight and overweight /obesity in children
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Obr. 7.5 DodrZovani zasad zdravé vyzivy podle véku a pohlavi
Fig. 7.5 Adherence to healthy dietary patterns by age and gender
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8. ZDRAVOTNI RIZIKA PRACOV-
NiCH PODMINEK A JEJICH
DUSLEDKY

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

K monitorovani 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 faktort prace a na jejich za-
vaznosti. Z udajl v Informacnim systému Kategorizace
praci vyplyva, ze k datu 31. 12. 2017 bylo zafazeno
do vsSech kategorii prace (2, 2R, 3, 4) celkem 2 666 064
osob, coz je 0 502 298 osob vice nez za stejné obdo-
bi minulého roku. V kategoriich rizikové prace (2R, 3,
4) bylo evidovano 530 178 osob, coz je o 48 781 za-
meéstnanct vice nez za stejné obdobi minulého roku.
Do kategorie 4, coz jsou pracovisté vysoce rizikova,
bylo zafazeno 13 403 osob, coZ je o 375 zaméstnancli
vice nez v minulém roce. Aktualni pocet zaméstnancu
zatazenych podle jednotlivych kategorii prace v krajich
je uveden v tab. 8.1.1. Nejvice exponovanych zamést-
nancii v kategoriich rizikové prace (2R, 3, 4), viz obr.
8.1, je v kraji Moravskoslezském 102 690 osob, coz
je oproti minulému roku zvyseni o 12 077 zaméstnan-
cl, nasleduje Stredocesky kraj 55 541 osob (zvyseni
0 7 407), Ustecky kraj (49 993 osob). V Praze bylo evi-
dovéno 45 697 osob (zvyseni o 1 120).

Nejvice zaméstnanct ve vSech kategoriich prace (2,
2R, 3, 4) je evidovano podle faktoru Fyzicka zatéz —
1 327 335 osob (oproti minulému obdobi nartst o 3
%), Pracovni poloha — 1 074 635 osob (nartist o 3 %),
Hluk — 896 258 osob (narast o 2,8 %). V kategori-
ich rizikové prace (2R, 3, 4) je nejvice evidovanych
zameéstnancu v riziku faktoru Hluk — 279 472 osob
(oproti minulému obdobi narist o 3,8 %), Fyzicka za-
téz — 115 371 osob (narlst o 7 %), Vibrace — 67 372
osob (nardst o 2,5 %), Prach — 66 979 osob (nardst
03,5 %), viz tab. 8.1.2.

Pii praci mohou byt zaméstnanci exponovani i vice
nez jednomu faktoru. V tab. 8.1.3 je uveden udaj
0 poctu osob exponovanych podle poctu plsobicich
faktord. Z udaji vyplyva, ze 74 % zaméstnanct evi-
dovanych v IS KaPr je exponovano vice nez jednomu

8. OCCUPATIONAL HEALTH HA-
ZARDS AND THEIR
CONSEQUENCES

8.1 Exposure monitoring based on
data from work and workplace
categorization

Monitoring exposure to occupational risk factors
and working conditions is subject to the work ca-
tegorization system. In this system it is the respon-
sibility of each employer to evaluate occupational
risk and to categorize the relevant work perfor-
med under one of 4 categories, as related to the
incidence of occupational risk factors and their
importance. Data from the Work Categorizati-
on Information System reveals that up to Decem-
ber 31, 2017, a total of 2,666,064 persons have
been registered in all work categories (2, 2R, 3, 4),
i.e. 502,298 more persons than in the same period
last year. The categories of work at risk (2R, 3, 4)
comprised 530,178 persons, and in category 4 (high-
-risk workplaces) 13,403 persons were registered,
i.e. 375 more than in the same period last year. The
sum of employees categorized by individual work
categories in the administrative regions is presented
in Tab. 8.1.1. The largest number of employees at
risk categories (2R, 3, 4) were in the Moravia-Silesia
(102,690, i.e. 12,077 more than last period), see Fig.
8.1, followed by Central Bohemian Region (55,541
persons), Usti n. L. (49,993) and Prague (45,697).

The largest numbers of exposed persons in all work
categories (2, 2R, 3, 4) are registered in the following
categories: Physical Load — 1,327,335 persons (a 3%
increase compared to the last period), Working Po-
sture — 1,074,635 persons (3% increase), Noise —
896,258 persons (2.8% increase). Registrations at risk
categories (2R, 3, 4) are as follows.: Noise — 279,472
(3.8% increase), Physical Load — 115,371 (7% incre-
ase), and Vibrations — 67,372 (2.5% increase), Dust
— 06,979 (3.5% increase), see Tab. 8.1.2.

The numbers of exposed employees and registered
exposures are different. Occupational load may com-
prise more than one factor. Tab. 8.1.3 presents data
on exposed persons related to the number of acting

factors. This shows that 74% of employees registered
. ) g

in the work categorization system are exposed to more
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Tab. 8.1.1 Pocet exponovanych zaméstnancii v kategoriich prace podle krajii k 31. 12. 2017
Tab. 8.1.1 The number of exposed employees in work categories by the region, on December 31, 2017

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 258631 | 104422 | 212934 | 92380 2068 679 | 42971 11 357 658 6
Jihocesky 148 945 58407 | 120392 | 48236 914 447 | 26629 9685 1010 39
Jihomoravsky 283735 | 111481 | 241159 | 97207 3593 1678 | 38309 12 552 674 44
Karlovarsky 74 596 32413 67 135| 30364 227 36 7169 2004 65 9
Kralovéhradecky 140 249 50542 | 115418 | 45022 5468 1461 18 952 4016 411 43
Liberecky 140 856 55854 | 113246 | 46830 5818 1684 | 21032 7 280 760 60
Moravskoslezsky 107 451 43 696 89302 | 37610 1337 366 16 538 5694 274 26
Olomoucky 356587 | 122090 | 253897 | 97068 12 636 4973 | 86054 19747 4000 302
Pardubicky 183 062 68020 | 141163 | 54684 8475 3173 | 32337 10 029 1087 134
Plzerisky 123 361 45066 | 101470 | 39591 4624 1163 16 669 4249 598 63
Stredocesky 163 429 63786 | 131960| 54725 3722 1992 | 26638 7023 1109 46
Ustecky 310 091 110231 | 254550 | 94303 10 096 3173 | 44312 12703 1133 52
Vysoéina 234 485 97 148 | 184492 | 79010 2425 1120 | 46567 16 898 1001 120
Zlinsky 140 567 57416 | 108749 | 44620 4438 1863 | 26757 10782 623 151
Celkem / Total 2666045 | 1020572 | 2135867 | 861650 | 65841 23808 | 450934 | 134019 13 403 1095
Tab. 8.1.2 Pocet evidovanych expozic zaméstnancu podle faktoru, stav k 31. 12. 2017
Tab. 8.1.2 The number of registered exposures by the factor, on December 31, 2017
Faktor Kategorie faktoru/Category of a factor Factor
2 2R 3 4 2+2R+3+4 2R+3+4

Biologicke Cinitele 163 861 10 002 21795 64 195722 31 861 | Biological agents
Fyzicka zatéz 1212130 9283 105 911 11 | 1327335 115 205 | Physical load
Hiuk 617 083 26 607 250 672 1896 896 258 279 175 | Noise
Chemické latky 276 116 9420 13 338 1545 300419 24 303 | Chemicals
lonizujici zareni 62 0 0 0 62 0 | lonizing radiation
Neionizujici zareni 16 059 297 23 109 0 39 465 23 406 | Non-ionizing radiation
a elmag. pole and elmag. field
Pracovni poloha 1037 150 1559 35926 0| 1074635 37 485 | Working posture
Prach 238 187 5960 55 540 5476 305 163 66 976 | Dust
Psychicka zatéz 805 642 1919 37 888 0 845 449 39 807 | Mental health load
Vibrace 183 444 6 389 54 394 6 566 250 793 67 349 | Vibrations
Vybrané prace 1418 12 48 0 1478 60 | Selected jobs
Zatéz chladem 246 410 29 4773 0 251212 4802 | Cold load
Zatéz teplem 129 386 726 12 809 49 142 970 13 584 | Heat load
Zrakova zatéz 224 298 142 15 050 0 239 490 15192 | Visual load
Prace ve zvySeném 58 3 117 179 121 | Work in increased air
tlaku vzduchu pressure

Tab. 8.1.3 Pocet exponovanych zaméstnancu podle poctu soucasné pusobicich faktori, 2017
Tab. 8.1.3 The number of employees exposed to concurently acting risk factors, 2017

Pocet rizikovych faktor(i / No. of risk factors

Pocet zaméstnanctli / No. of employees

1 550 516
2 544 386
3 404 472
4 280 414

>4 318 817
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faktoru pracovniho prostiedi, 29 % zaméstnanct vice
nez Ctyfem faktorim.

Uvedené pocty evidovanych osob nelze povazovat
za neménné. V dal§im obdobi bude dochdzet vzhle-
dem k relativné rychlé obméné vyrobnich programi
u malych a stfednich podnikt k zniku a vzniku pra-
covist’. Je otazkou, zda IS KaPr bude schopen v ak-
tudlnim case tyto zmény zaevidovat. Bude dochazet
ke zméndm poctu praci v jednotlivych kategoriich.
V prubéhu ¢asu dochazi také k legislativnim zménam,
které zahrnuji 1 nové poznatky o pasobeni skodlivin
na ¢lovéka.

8.2 Registr profesionalnich expozic
karcinogenum REGEX

Pfedmétem analyzy jsou data pochazejici z databaze
vedené od roku 2009, kterd byla vytvofena jako sa-
mostatny modul Informacniho systému Kategorizace
praci; nezahrnuje data, ktera byla ziskana v minulosti
a jsou ulozena v ptivodni databazi REGEX.

V obdobi 2009 az cerven 2018 bylo v Registru osob
profesionaln¢ exponovanych karcinogenim 9 633
registrovanych. Informaci o objemu dat ziskavanych
z jednotlivych regionti CR poskytuje tab. 8.2.1. Mezi
jednotlivymi regiony jsou znacné rozdily. Nejvice re-
gistrovanych profesionalné exponovanych osob kar-
cinogenim je v krajich Moravskoslezském (2 165
osob), Vysocina (1 320), Stredoceském (971), Praha
(923), naopak nejméné v Karlovarském (155) a Jiho-
¢eském (169) kraji.

Piehled o tom, pii kterych ekonomickych aktivi-
tach, koédovanych podle metodiky NACE-CZ, do-
chazi k expozici karcinogennim agens, prezentuje
tab. 8.2.2. Tti nejcastéjsi ekonomické aktivity, pii
kterych jsou pracovnici exponovani karcinogentim,
jsou zdravotni péce (2 232 + 383 osob), Kovodél-
nici, strojirensti délnici a pracovnici v piibuznych
oborech (1 631 osob), obsluha stacionarnich stroja
a zatizeni (2 321 osob).

Pokud jde o expozice jednotlivym karcinogennim
agens, nejcastéjSim divodem k registraci je expozi-
ce cytostatikiim (2 746 osob), profesionalni expozice
prachu tvrdych dfev (1 214 osob) a expozice sléva-
renskému prachu (1 297 osob). Celkovy piehled o ex-
pozicich jednotlivym karcinogeniim uvadi tab. 8.2.3.

than one factor and 29% of employees are exposed to
more than four factors.

The listed numbers of registered persons cannot be
considered stable. In the next period due to the rela-
tively rapid change of production programs in small
and medium-size companies, the abolishment and
the creation of workplaces will occur. There will be
changes in the number of works in each category. The
question is whether IS KaPr will be able to register
these changes at the current time. Over time, there
also have been legislative changes that include new
findings on the effects of pollutants on humans.

8.2 Register of Occupational Exposures to
Carcinogens

Analyses are based on data from a database which
was created in 2009 as an independent module of the
Work Categorization Information System. This data-
base does not include data recorded in the past and
saved in the original REGEX database.

The number of persons registered from 2009 to June
2018 in the Register of Occupational Exposures to
Carcinogens was 9,633. Information on the volume
of data from particular Czech regions is presented in
Tab. 8.2.1. There are significant differences between
individual regions. The largest numbers of persons
with occupational exposure were in the Moravia-Si-
lesia (2,165) and Vysocina (1,320) regions, on the
other hand, the smallest numbers were registered in
the Karlovy Vary (155) and South Bohemia (169) re-
gions.

Tab. 8.2.2 presents an overview of the economic acti-
vities as recognized by the NACE-CZ methodology
that lead to exposure to carcinogens. The three most
frequent occupational activities exposing to carcino-
gens are health care (2,232 + 383 persons), metal
workers, mechanical labourers and related workers
(1,631 persons), the operator of stationary machines
and equipment (2,321 persons).

In terms of exposure to specific carcinogens the most
frequent reason for registration is exposure to cyto-
static drugs (2,746 persons), occupational exposure
to hard wood dust (1,214 persons) and foundry dust
(1,297 persons). A summary of exposure to individual
carcinogens is presented in Tab. 8.2.3.
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Tab. 8.2.1. Pocet registrovanych osob exponovanych karcinogeniim v obdobi 2009 - ¢erven 2018
Tab. 8.2.1. The number of registered persons occupationally exposed to carcinogens in the period 2009 - June 2018

Kraj / Region Pocet osob / No. of persons
Hlavni mésto Praha 923
JihoCesky 169
Jihomoravsky 219
Karlovarsky 155
Kralovéhradecky 770
Liberecky 243
Moravskoslezsky 2165
Olomoucky 601
Pardubicky 714
Plzerisky 352
Stfedocesky 971
Ustecky 280
Vysocina 1320
Zlinsky 751
Celkem / Total 9633

Tab. 8.2.2. Pocet osob registrovanych v IS REGEX podle hospodaiskych aktivit v obdobi 2009 — cerven 2018
Tab 8.2.2 The number of registered persons by the economic activity in 2009 — June 2018

Hospodarska aktivita / Economic activity Nzos;a[t)grs;t;’ o
Kovodélnici, strojirensti délnici a pracovnici v pfibuznych oborech / Metalworkers, engineering workers and workers in related branches 1631
Kvalifikovani pracovnici v lesnictvi, rybarstvi a myslivosti / Skilled workers in forestry, fishery and hunting 1
Kvalifikovani pracovnici v zemédélstvi / Skilled workers in agriculture 6
Montazni délnici vyrobkud a zafizeni / Assembly workers of products and equipment 141
Obsluha stacionarnich stroji a zatizeni / Operator of stationary machines and equipment 2321
Obsluha stroju a zafizeni, montéfi / Machine operators, fitters 2
Odborni pracovnici v obchodni sféfe a verejné spravé / Professional staff in business and public administration 2
Odborni pracovnici v oblasti zdravotnictvi / Specialist staff in the health sector 383
Pomocni a nekvalifikovani pracovnici / Labourers, unskilled workers 1
Pomocni pracovnici v oblasti téZby, stavebnictvi, vyroby, dopravy a v pfibuznych oborech / Labourers in mining, construction, 128
manufacturing, transportation and related fields
Pracovnici osobni péce v oblasti vzdélavani, zdravotnictvi a v pfibuznych oblastech / Personal care workers in education, 306
health and related fields
Pracovnici v oblasti ochrany a ostrahy / Security workers 2
Pracovnici v oblasti osobnich sluzeb / Workers in personal services 3
Pracovnici v oblasti prodeje / Sale workers 25
Pracovnici v oblasti uméleckych a tradi¢nich femesel a polygrafie / Workers in the field of art and traditional crafts and polygraphy 330
Pracovnici v oboru elektroniky a elektrotechniky / Workers in the field of electronics and electrical engineering 92
Remesinici a kvalifikovani pracovnici na stavbach (kromé elektrikart) / Craftsmen and skilled workers at construction sites 301
(except electricians)
Ridici pracovnici v oblasti spravy podniku, obchodnich, administrativnich a podptirnych &innosti / Executives in business 4
administration, commercial, administrative and support service activities
Ridici pracovnici v oblasti vyroby, informadénich technologii, vzd&lavani a v pfibuznych oborech / Executives in manufacturing, 5
information technology, education, and related fields
Ridi¢i a obsluha pojizdnych zafizeni / Drivers and operators of mobile devices 174
Specialisté v oblasti védy a techniky / Specialists in science and technology 44
Specialisté v oblasti vychovy a vzdélavani / Specialists in education 7
Specialisté v oblasti zdravotnictvi / Health specialists 2232
Technicti a odborni pracovnici v oblasti védy a techniky / Technicians and associate professionals in the field of science and technology 436
Uklizeci a pomocnici / Cleaners and helpers 44
Urednici pro zpracovani giselnych udajt a v logistice / Officials for the processing of numerical data and logistics 7
VSeobecni administrativni pracovnici, sekretafi a pracovnici pro zadavani dat a zpracovani / General administrative staff, 2
secretaries and staff for data entry and processing
Zakonodarci, nejvyssi statni trednici a nejvyssi predstavitelé spolecnosti / Lawmakers, top government officials and top 1
representatives
Zpracovatelé potravin, dfeva, textilu a pracovnici v pfibuznych oborech / Food, wood, textile processors and related workers 1014
Celkem / Total 9 645
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Tab. 8.2.3 Pocet registrovanych osob podle karcinogenniho agens
Tab 8.2.3 The number of registered persons by the carcinogenic agent

Karcinogen / Carcinogen Pocet osob
No. of persons
1,3-Butadien / 1,3-Butadiene 116
Benzen / Benzene 313
Benzo[a]pyren / Benzo[a]pyrene 576
Cytostatika / Cytostatics 2746
Dichlormethan / Dichloromethane 10
Dichroman draselny / Kalium dichromate 22
Dimethylsulfat / Dimethyl sulfate 48
Ethylenoxid / Ethylene oxide 38
Formaldehyd / Formaldehyde 178
Horninové prachy / Rock dusts 166
Chrom (V1) a jeho slou€eniny / Chromium (VI) and compounds 221
Ostatni slou¢eniny chromu (véetné chromanu olovnatého) / Other chromium compounds (incl. Lead chromate) 292
Kadmium / Cadmium 49
Latka s vétou R45: Muze vyvolat rakovinu / Substance with R45: May cause cancer 556
Latka s vétou R49: Muze vyvolat rakovinu pfi vdechnuti / Substance with R49: May cause cancer after inhalation 22
Nikl / Nickel 183
Slougeniny niklu, jako Ni / Nickel compounds, as Ni 298
Oxid kademnaty / Cadmium oxide 75
Pesticidni latky / Pesticides
Polycyklické aromatické uhlovodiky / PAHs 0
Prace spojené s expozici polycyklickym aromatickym uhlovodikiim ... (cely nazev viz naf. vl. ¢. 178/2001 Sb. 43
v platném znéni) / Works in exposure of PAHS...
Prach - azbestova vlakna — amfibolové azbesty / Dust — asbestos fibres — amphibole asbestos 0
Prach - azbestova vlakna — chryzotil / Dust — asbestos fibres — chrysotile
Prach - ¢ernouhelnych doll / Dust — pit coal mines 458
Prach — dinas / Dust — Dinas 98
Prach — grafit / Dust — graphite 268
Prach — koks / Dust — coke 282
Prach — kfemen / Dust - silica 296
Prach — ostatni kfemicitany (s vyjimkou azbestu) / Dust — other silicates except of asbestos 473
Prach — Samot / Dust — fire-clay 47
Prach — talek / Dust — talc 2003
Prach chromu / Chromium dust 112
Prach z tvrdych dfevin / Hardwood dust 1214
Slévarensky prach / Foundry dust 1297
Styren / Styrene 480
Tetrachlorethen / Tetrachloroethene 23
Tetrachlormethan / Tetrachloromethane 12
Trichlorethen / Trichlorethene 11
Vinylchlorid / Vinylchloride 0
Vulkaniza¢ni dymy / Vulcanization fumes 165
Vulkanizaéni dymy rozpustné v cyklohexanu / Vulcanization fumes soluble in cyclohexane 13
8.3 Monitorovani zdravotnich u¢inkut — 8.3 Monitoring of health effects — National
Narodni zdravotni registr nemoci Register of Occupational Diseases

z povolani

Recognition of occupational disease is based on the

Uznani nemoci z povolani se opird o posouzeni zdra- assessment of the health status, the results of the clini-
votniho stavu, vysledky klinického vySetieni a oveé- cal examination and the verification of the conditions
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Tab. 8.3.1 HlaSené nemoci z povolani a ohroZeni nemoci z povolani v letech 2007-2017
Tab. 8.3.1 Reported cases of occupational diseases and threat of occupational disease in 2007-2017

occupational diseases

2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
Pocet pacientu 1062 | 1115 | 1107 [ 1050 |1054 | 911 | 876 |1065 | 911 | 1051 | 1117
Number of patients
Profesionaini onemocnéni celkem 1291 [1403 | 1313 [1292 | 1266 | 1099 | 1042 | 1250 | 1002 | 1297 | 1370
Professional diseases total
Z toho: / From that:
nemoci z povolani 1228 | 1327 | 1245 | 1236 | 1210 | 1042 | 983 | 1214 | 1035 | 1242 | 1278

ohrozeni nemoci z povolani

threat of occupational disease 63 76 68

56 56 57 59 36 57 55 92

Profesionalni onemocnéni — muzi

Incidence rate per 100,000
medically insured employees

) ) 753 767 739 734 746 687 545 598 542 678 566
Professional diseases — men
Profesionaini onemocnéni — zeny 538 | 636 | 574 | 558 | 520 | 412 | 331 | 467 | 369 | 619 | 551
Professional diseases — women
Incidence na 100 000 nemocensky
pojisténych zamestnancy 281 | 30,7 | 309 | 30,0 | 303 | 246 | 236 | 283 | 244 | 284 | 29,3

feni podminek vzniku onemocnéni organem ochrany
vetejného zdravi, v jehoz spadovém uzemi je praco-
visté, na némz osoba trpici onemocnénim vykona-
va nebo vykondvala praci v pracovnépravnim nebo
obdobném vztahu. Nemoci z povolani se muze stat
pouze takové onemocnéni, které¢ je soucasti platné-
ho Seznamu nemoci z povolani dle pfilohy nafizeni
vlady ¢. 290/1995 Sb. ve znéni pozdéjsich piedpist.
K zasadnim zménam Seznamu nemoci z povolani do-
Slo dne 1. 7. 2011, kdy vstoupilo v platnost natizeni
vlady ¢. 114/2011 Sb. Dalsi aktualizaci Seznamu ne-
moci z povolani pfineslo k 1. 1. 2015 nafizeni vlady
¢. 168/2014 Sb.

V roce 2017 bylo v Ceské republice u 1 117 pracov-
nikt (551 Zen a 566 muzu) hlaseno celkem 1 370 pro-
fesionalnich onemocnéni, z toho bylo 1 278 nemoci
z povolani a 92 ohrozeni nemoci z povolani. Inci-
dence profesionalnich onemocnéni byla 29,3 piipa-
da na 100 tisic zaméstnanct v civilnim sektoru ne-
mocensky pojisténych podle zdkona ¢. 187/2006 Sb.,
ve znéni pozdé€jsich predpisi. Ve srovnani s rokem
2016 vzrostl celkovy pocet hlaSenych profesionalnich
onemocnéni o 73, tj. 0 5,6 % ptipadd (tab. 8.3.1). In-
cidence profesiondlnich onemocnéni vzrostla o 0,9
pripadii na 100 tisic pojisténct v civilnim sektoru.
V dlouhodobém horizontu let 2000-2017 jevi pocet
nové hlaSenych profesiondlnich onemocnéni v pri-
meéru klesajici tendenci (obr. 8.1). Mirny nartist poctu
ptipadi hldSenych v roce 2017 ve srovnani s rokem
2016 je nejspiSe v ramci nahodného kolisani a zptiso-

of the illness origin by the respective public health
authority in whose area is a workplace where the per-
son suffering from the disease performs or performed
work in a labour-law or similar relationship. Occu-
pational diseases can only become a disease that is
part of the valid List of Occupational Diseases un-
der the Annex to the Government Order No. 290/1995
Coll. as amended. Major changes in the List of Oc-
cupational Diseases took place on 1 July 2011, when
Government Order No. 114/2011 Coll. came into
force. Another update of the List of Occupational Di-
seases brought the Government Order No. 168/2014
Coll. on January 1, 2015.

In 2017, a total of 1,370 cases of professional di-
sease in 1,117 employees (551 women and 566
men) were reported in the Czech Republic; of the-
se, 1,278 were categorized as occupational disea-
ses and 92 as threat of occupational disease. The
incidence rate was 29.3 cases per 100 thousand
employees in civic sector of health insurance un-
der the Law No. 187/2006 Coll. as amended (Tab.
8.3.1). Compared to 2016, the total number of
reported occupational diseases increased by 73,
i.e. by 5.6%. The incidence of occupational disea-
ses increased by 0.9 cases per 100 thousand civic
insured persons. In the long-term, 2000-2017, the
number of newly reported occupational diseases is
on average decreasing (Fig. 8.1). A slight increase
in the number of cases reported in 2017 is due to
random fluctuations and has been caused mainly
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Tab. 8.3.2 Nemoci z povolani a ohroZeni nemoci z povolani podle kapitol seznamu nemoci
z povolani, 2013-2017
Tab. 8.3.2 Occupational diseases and threat of occupational disease by the Chapter of the List

of occupational diseases, 2013-2017

. ) . 2013 2014 2015 2016 2017
Cislo a nazev kapitoly Celkem Celkem Celkem Celkem Celkem
: e e e
Chapter number and title 9 9 9 9 9
. Total & Total & Total e Total L Total L
Nemoci zpusobené chemickymi latkami /
| Diseases caused by chemicals 1 1.1 12 1.0 17 06 |6 05 |7 05
Nemoci zplsobené fyzikalnimi faktory /
Il Diseases caused by physical factors 517 50,0 | 552 44,2 | 601 55,0 | 665 53,5 | 767 60,0
Nemoci dychacich cest. plic. pohrudnice.
Ill. | pobfisnice / Diseases of the respiratory tract, | 216 20,7 | 274 21,9 | 216 19,8 | 184 14,8 | 155 12,1
lungs, pleura and peritoneum
IV. | Nemoci kozni / Diseases of the skin 160 15,4 | 179 14,3 | 149 13,6 | 181 14,6 | 177 13,8
Nemoci pfenosné a parazitarni / Infectious
V. and parasitic diseases 138 13,2 | 230 18,4 | 117 10,7 | 205 16,5 | 171 13,4
Nemoci zplsobené ostatnimi faktory a ¢initeli /
VI. Diseases caused by other factors and agents 0 0 3 02 |2 02 |1 0.1 1 0.1

bil jej zejména narlst onemocnéni perifernich nervi
z pretézovani koncetin.

Nejvice nemoci z povolani bylo vyvolano ptisobenim
fyzikalnich faktort (kapitola II — celkem 767 piipa-
di). Vyvoj nemoci z povolani podle kapitol od roku
2013 ukazuje tab. 8.3.2.

Vznik hlasenych nemoci z povolani v jednotlivych
krajich CR v letech 2013 az 2017 zobrazen v tab.
8.3.3. Ve srovnani s rokem 2016 doslo v roce 2017
v sedmi krajich k nérlstu poc¢tu hlaSenych nemoci
z povolani; nejvétsi narlst byl v Moravskoslezském
kraji (MSK). Tam bylo diagnostikovano i nejvice ne-
moci z povolani (celkem 438, tj. 34 % vSech hlase-
nych ptipadi).

Podle kategorizace prace zameéstnavatelem vzniklo
nejvice nemoci z povolani u pracovniki pti praci ne-
rizikové zatazené do kategorie 1 a 2 — celkem 593, ;.
46 % onemocnéni. V této kategorii vznikaly zejména
nemoci pienosné a parazitarni (133 pripadd), nemoci
kozni (121 pfipadi) a alergické nemoci plic a hor-
nich cest dychacich (32 ptipadit), u nichz doptedu
nelze moznost onemocnéni predvidat, protoze se zde
uplatituje také individualni vnimavost jednotlivych
osob. Pii praci zatazené zaméstnavatelem do riziko-
vé kategorie (2R az 4) vzniklo celkem 564, tj. 44 %
pripadu.

V roce 2017 bylo u 81 pracovnikt hlaseno celkem 92
pripadi ohroZeni nemoci z povolani. Nejvice piipada
ohrozeni nemoci z povolani bylo hlaseno z kraje Mo-

by the increase in peripheral nerve diseases from
limb overloading.

Most occupational diseases were caused by physical
factors (Chapter Il — 767 cases). The reported occu-
pational diseases and the threat of occupational disea-
se according to the chapters of the List of occupational
diseases in 2013-2017 are presented in Tab. 8.3.2.

The number of occupational diseases in particular re-
gions is shown in Tab. 8.3.3. Compared to 2016, the
number of reported occupational diseases increased
in seven regions in 2017; the largest increase was in
the Moravian-Silesian Region. There were also dia-
gnosed the most occupational diseases (438, ie 34%
of all reported cases).

According to the categorization of work by the em-
ployer, most of the occupational diseases developed
in workers in the non-risk work category I and 2 -
a total of 593, ie 46% of the diseases. In this category,
mainly infectious and parasitic diseases (133 cases),
skin diseases (121 cases) and allergic diseases of the
lungs and upper respiratory tract (32 cases) have de-
veloped, for which the possibility of the disease can-
not be predicted in advance because of the individual
sensitivity of individual persons. The work assigned
by the employer to the risk category (2R to 4) resulted
in a total of 564, ie 44% of cases.

In 2017, a total of 92 cases of threat of occupational
disease were reported in 81 workers. Most cases of
occupational disease threats were reported from the

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

81



Souhrnna zprava za rok 2017
Summary Report, 2017

Tab. 8.3.3 Nemoci z povolani a ohroZeni nemoci z povolani podle kraje vzniku, 2013-2017
Tab. 8.3.3 Occupational diseases and threat of occupational disease by the region of origin, 2013-2017

2013 2014 2015 2016 2017
Kraj / Region Muzi Zeny Muzi Zeny Muzi Zeny Muzi Zeny Muzi Zeny
Males | Females | Males | Females | Males | Females | Males | Females | Males | Females

HI. mésto Praha 7 6 9 20 8 11 13 7 12 19
Jihocesky 64 39 54 54 56 43 50 58 77 38
Jihomoravsky 32 21 26 35 37 43 34 21 41 35
Karlovarsky 5 11 6 5 4 6 2 7 4 6
Kralovéhradecky 32 16 14 38 31 19 29 69 17 48
Liberecky 8 8 12 14 9 9 10 18 11 34
Moravskoslezsky 230 69 296 101 259 136 270 116 289 149
Olomoucky 45 32 43 47 23 38 43 61 51 94
Pardubicky 26 32 16 30 41 14 39 51 35 35
Plzerisky 51 51 52 47 54 64 64 64 51 72
Stredocesky 89 38 77 38 51 18 36 23 25 27
Ustecky 10 54 37 100 23 21 29 81 12 35
Vysocina 24 10 1 3 14 1 15 19 10 8
Zlinsky 5 12 4 23 14 20 22 23 15 20
Zahranici / Outland 14 0 25 4 13 0 18 1 7 1
Celkem / Total 643 399 691 559 639 453 678 619 657 621

ravskoslezského a Usteckého (35, resp. 13, tj. 38 %,
resp. 14 % ptipadi).

Nejvice ptipadlii ohrozeni nemoci z povolani vznik-
lo u pracovnikil pfi praci zafazené zaméstnavatelem
do rizikové kategorie 2R az 4 (celkem 61, tj. 66%
ptipadit). V nerizikovych kategoriich 1 a 2 vzniklo
celkem 27, tj. 29 % pripadt. U ¢tyt osob nebyla prace
zaméstnavatelem kategorizovana.

Detailni rozbor profesionalnich onemocnéni hlasenych
v Ceské republice v roce 2017 je k dispozici na http://
www.szu.cz/uploads/NZP/Hlaseni NzP 2017.pdf.

Moravian-Silesian and Usti n. L. Regions (35 and 13
respectively, ie 38% and 14% respectively).

The most cases of occupational disease threats occur-
red in the case of workers assigned by the employer to
risk categories 2R to 4 (61 in total, ie 66% of cases).
In non-risk categories 1 and 2, a total of 27, ie 29%
of cases, were developed. For four persons, the work
was not categorized by the employer.

A detailed analysis of the professional diseases repor-
ted in the Czech Republic in 2017 is available at http://
www.szu.cz/uploads/NZP/Hlaseni NzP 2017.pdf.
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Zdravotni rizika pracovnich podminek a jejich disledky
Occupational health hazards and their consequences

Obr. 8.1 Zaméstnanci zarazeni v kategoriich rizikové prace v krajich, stav k 31. 12. 2017
Fig. 8.1 Employees registered in the risk work categories in regions, on December 31, 2017
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Zdroj: Informacni systém kategorizace praci
Source: Information system of work categorization

Obr. 8.2 Vyvoj poétu nové hlasenych profesionlnich onemocnéni v CR, 2000-2017
Fig. 8.2 Trend in professional diseases incidence in the Czech Republic, 2000-2017

Pocet pfipadl / No. of cases

1800

.\ ==@==_Nemoci z povolani / Occupational diseases

1600 \\\ ==@==_OhroZeni nemoci z povolani / Threat of occupational disease
1400 NS
1200

—
V
1000 N

800
600
400
200
g, ® o ® . - - - - - o9
0
o oy N [se} < w0 (<=} ~ [c) D o ~ N [sp} < w (o] N~
o o o o o o o o o o -~ — — -~ -~ ~— — ~—
o o o o o o o o o o o o o o o o o o
N N N N N N N N N N N N N N N N N N
Zdroj: Narodni registr nemoci z povolani
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9. ZAVERY

Vysledky Systému monitorovani za rok 2017 ptines-
ly nové udaje do casovych tad, ze kterych je mozné
usuzovat na vyvoj zdravotni zavaznosti pfivodu ci-
zorodych latek ze slozek zivotniho prostiedi. Za nej-
vyznamng&j$i povazujeme nasledujici zjisténi.

* Znecisténi ovzdusi v sidlech dlouhodobé nekle-
sa a znamena stale vyznamné zdravotni riziko
pro obyvatele mést. Podle odhadu ptispély kon-
centrace aerosolovych castic v bézném ovzdu-
$1 sidel v roce 2017 k zhruba ctyfem tisicim
pred¢asnych timrti.

» Kuvalita ovzdusi se dlouhodobé nezlepSuje ani
na méstskych méficich stanicich Moravskoslez-
ského kraje, kde je dlouhodobé zjistovana vyssi
uroven znecisténi ovzdusi nez v méstskych lokali-
tach podobného charakteru v ostatnich krajich CR.
V Ostravsko - karvinské panvi jsou roéni pramérné
koncentrace benzo[a]pyrenu né¢kolikanasobné vys-
§i, nez v jinych regionech.

+ Kuvalita pitné vody z vefejnych vodovodi je v Ces-
ké republice dlouhodobé na dobré Grovni. Neékte-
ré predev§im malé vodovody mohou nicméné byt
problematické z hlediska vySsiho obsahu kontami-
nantll, zejména pesticidll, arzenu, uranu, dusi¢nant
a dalsich. Pravdépodobnost akutniho ¢i chronické-
ho poskozeni zdravi pitim pitné vody je doposud
nizka.

» V disledku rozsiteni spektra monitorovanych pest-
icidnich latek a jejich metabolitl v pitné vodé spolu
se zlepSenim laboratornich metod se méni nahled
na vyskyt pesticidnich latek v pitné vodé. V roce
2017 se pesticidni latky staly nejéastéjsim duvo-
dem pro udéleni vyjimky vodovodu pro nadlimitni
obsah v pitné vod¢; dosud byly hlavni pfi¢inou vy-
jimek dusi¢nany.

* Pesticidnimi latkami je kontaminovéna pitnd voda
ve vétsineé vodovodd, at’ je zdroj surové vody pod-
zemni, povrchovy nebo smiSeny. V nékterych vo-
dovodech jsou nalézany nadlimitni koncentrace
pesticidi. Prekracovani limitu sice neni automatic-
ky spojeno s ohrozenim zdravi vzhledem k vysoké-
mu stupni predbézné opatrnosti pii jeho stanoveni,
avSak pfi mozném pusobeni n€kolika pesticidnich

9. CONCLUSIONS

The Report of the Monitoring System for 2017 brought
the data into time series from which it is possible to eva-

luate the trends in the magnitude and health severity of
the environmental exposures of the Czech population.

We consider the following as the most important.

* Air pollution in settlements represents consistently
a major health risk and contributes to genesis of
a number of serious chronic diseases. The urban
background concentrations of aerosol particles con-
tributed to about four thousands of premature dea-
ths in 2017.

* At the urban measuring stations in the Moravian-
-Silesian region higher levels of air pollution than
in similar locations in the other Czech regions have
been detected in a long term, especially those of ae-
rosol particles and carcinogenic polycyclic aroma-
tic hydrocarbons. In Ostrava — Karvina basin, the
annual average concentrations of benzofa]pyrene
have been several times higher as compared with
other regions. In winter the highest daily average
concentrations reach tens of ng/m’.

» The quality of drinking water from the public wa-
ter systems is consistently good. However, some of
mainly the smaller waterworks can be problematic
in view of the higher content of contaminants, espe-
cially pesticides, arsenic, uranium, nitrates and
others. The probability of acute or chronic health
damage by drinking water is still low.

» As a result of extending the spectrum of monitored
pesticides and their metabolites in drinking water, to-
gether with improvements in laboratory methods, the
opinion of the presence of pesticides in drinking water
have been changing. In 2017, pesticides became the
most frequent reason for granting an exception to the
water supply due to contamination above the limit;
so far the main cause of the exemptions was nitrates.

* Drinking water is contaminated by pesticides in
most water mains, regardless if the source of raw
water is underground, surface or mixed. In some
pipelines, excess concentrations of pesticides are
found. Though exceeding the limit is not auto-
matically associated with a health hazard thanks
to a high degree of precaution, however, in case
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Zavéry
Conclusions

latek soubéZné je vyssi stanovend limitni hodnota
opodstatnéna.

e Z hlediska ekonomického i zdravotniho neni fese-
nim budovat na vétSiné upraven vod drahé tech-
nologie na odstranéni pesticidnich latek. Jednak se
tim netesi kontaminace zivotniho prostredi, a také
stavajici metody neodstranuji vSechny pesticidni
latky stejn€ uc¢inn€ nebo maji nezddouci vedlejsi
plsobeni. Je nutno zacit G¢inné regulovat pouziva-

vvvvvv

latek v zeméd¢lské praxi.

e Pretrvavd plosnd kontaminace spotfebniho kosSe
potravin perzistentnimi organickymi polutanty,
jejich koncentrace v potravinach jsou vSak nizké.
Primérnd expozice je nejvyssi u polychlorova-
nych bifenylti (dosahuje kolem 2 % tolerovatelné-
ho limitu). V potravinach jsou stale pfitomny me-
tabolity DDT.

* Pfivod jednotlivych toxickych latek z potravy ne-
dosahuje pro pramérné se stravujiciho dospélého
¢lovéka stanovenych limitnich hodnot, které by ani
pti dlouhodobém piivodu nemély vést k poskozeni
zdravi. Nicméné toto hodnoceni je limitovano pro
vyrazné odliSny zplsob stravovani nezli primérny
a rovnéz pro soubézné pusobeni smési toxickych
latek jak z potravy, tak z jinych cest expozice.

* Polychlorované bifenyly', metabolity DDT a né-
které perfluorované slou¢eniny? jsou nachazeny
v matetfském mléku plosné, tedy ve vSech ptipa-
dech. Koncentrace maji klesajici tendenci.

» Kontaminace bromovanymi zpomalova¢i hoteni
(BFR) je rovnéz témét plosna. Vétsina vzork mlé-
ka obsahovala n¢kolik BFR zaroven, coz je dano
obdobnym expozi¢nim zdrojem téchto latek. Asi 10
% vzorkl matei'ského mléka neobsahovalo Zadny ze
sledovanych zpomalova¢t hoteni. Tzv. nové zpo-
malovace hofeni obsahovala zhruba pétina vzorka
mléka.

» Z porovnani vysledkt soucasné studie mateiského
mléka se star§imi Udaji Ize usuzovat, ze zatéz po-
pulace Skodlivymi trans-mastnymi kyselinami se

of possible joint acting of several pesticides the
higher limit value is well justified.

From the economic as well as health point of
view, it is not a solution to introduce costly tech-
nologies for removing pesticides at most water
treatment plants. On the one hand, this does not
address environmental contamination, and also
the existing methods do not remove all pesticides
equally efficiently or have undesirable side-ef-
fects. Effective regulation of the use of at least
the most problematic pesticides in agricultural
practice is needed.

The wide contamination of the consumer food bas-
ket by the persistent organic pollutants persists, but
their concentration in food is low. The average ex-
posure is highest for polychlorinated biphenyls (re-
aching about 2% tolerable limit). DDT metabolites
are still present in foods.

For the average adult, the intake of individual toxic
substances from the diet does not reach the limit
values which should not cause health damage even
in long-term exposure. However, this assessment is
limited to a significantly different diet than the ave-
rage and also for the concurrent action of a mix-
ture of toxic substances from both diet and other
routes of exposure.

Polychlorinated biphenyls', DDT metabolites and
some perfluorinated compounds’ (PFCs) are com-
monly found in human milk, i.e. in all sample cases.
The concentrations have a decreasing tendency.

Contamination with brominated flame retardants
(BFR) is also almost widespread. Most human milk
samples contained several BFRs simultaneously,
due to a similar exposure source of these substan-
ces. About 10% of human milk samples did not
contain any of the flame retardants observed. The
so-called new flame retardants was found in about
one fifth of the samples.

By comparing the results of the current human milk
study with older data, it can be concluded that the
burden of the population by trans-fatty acids (TFA)

1. kongenery PCB 118, 138, 153, 170, 180

2. kyselina perfluorooktanova (PFOA), kyselina perfluoronona-
nova (PFNA) a perfluorooktansulfonat (PFOS)

1. PCB congeners 118, 138, 153, 170, 180
. perfluorooctanoic acid (PFOA), perfluorononanoic acid

(PFNA) and perfluorooctansulfonate (PFOS)
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dati postupné snizovat diky dobrovolnym zménam
producentti ve vyrobé ztuzenych tukd. Limitni hod-
noty pro jejich obsah v potravinach zatim nebyly
vCR stanoveny.

Sledovani télesné hmotnosti déti je soucasti
monitoringu od roku 1996. Krom¢ malych déti
ptedskolniho v€ku vzrostl za tuto dobu vyznamné
pocet déti a adolescentd s nadvahou a obezitou.
Setfeni v poslednich letech nicméné ukazuji za-
staveni ristu a stabilizaci poctu déti s nadnormalni
hmotnosti, coz koresponduje se situaci zjistovanou
ve stejném obdobi ve vysokopiijmovych zemich
zapadni Evropy®.

Z hodnoceni dvou velkych zdravotnich studii do-
spélé populace (EHES, SHARE) vyplyva, Ze Zeny
se stravuji zdravéji nez muzi, a to ve vSech véko-
vych skupinach. Podil Zen, které dodrzuji zasady
zdravé vyzivy, se podle véku pohybuje mezi ¢tvr-
tinou az tfetinou; u muzl je to pouze zhruba 10 az
20%. Cela tietina mladych muzii ve véku 15 az 29
let se stravuje nezdrave.

is gradually decreasing due to changes in the pro-
duction of hardened fats. The limit values for their
content in foods have not yet been established in
the Czech Republic.

Children’s body weight monitoring has been a part
of Monitoring System since 1996. Except the small
children of preschool age, the number of children
and adolescents with overweight and obesity has
increased significantly over this period. However,
surveys in recent years show breaking of the growth
and stabilization of children with above-normal
weight, which corresponds to the situation obser-
ved in the high-income countries of Western Europe
at the same time?.

The evaluation of two major adult population he-
alth studies (EHES, SHARE) shows that women eat
healthier than men in all age groups. The propor-
tion of women who adhere to the principles of he-
althy nutrition ranges from a quarter to a third by
age, for men it is only about 10 to 20%. One third
of young men aged 15-29 has an unhealthy diet.
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