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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 udajt o kvalit€ slozek zivotniho prostredi, které
predstavuji pfimé cesty expozice ¢lovéka zdravi Skod-
livym faktoriim, a hodnoceni jejich vlivu na zdravotni
stav ¢eské 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 i vytvafeni casovych fad indikétord,
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 zakon€ o ochrang vefejného zdravi ¢. 258/2000
Sb. v platném znéni, a je jednou z priorit Akéniho pla-
nu zdravi a zivotniho prostiedi Ceské republiky, ktery
byl schvélen Usnesenim vlady ¢. 810/1998.

Systém monitorovani byl v roce 2016 realizovan
v sedmi subsystémech:

* zdravotni dusledky a rizika znecisténi ovzdusi
(subsystém I),

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

» zdravotni disledky a rusivé u¢inky hluku (subsys-
tém III),

» zdravotni dasledky zatéze lidského organismu ci-
zorodymi latkami z potravinovych fetézct, dietarni
expozice (subsystém 1V),

* Dbiologicky monitoring (subsystém V),

» zdravotni stav obyvatel (subsystém VI),

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

Hlavnim zédmérem systému je sledovat a hodnotit
casové fady vybranych ukazatelli, hodnotit velikost
chronické expozice obyvatel republiky Skodlivinam
z prostiedi a odhadovat vyplyvajici zdravotni dopa-
dy a rizika. V jeho ramci jsou zpracovavany udaje
o expozicich a rizicich z venkovniho ovzdu$i mést
1 vnitiniho prostiedi bytl a Skolnich zafizeni, z pitné
vody ve vodovodnich sitich CR a z celého spotebni-
ho kose potravin, kde souc¢asné sleduje 1 vybrané po-
trebné mikro- a makroelementy. Vyznamnou soucasti
systému je monitoring obsahu toxickych 1 nezbytnych

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 quality
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 incorporat-
ed in the Act on public health protection. The System
represents one of the priorities of the National Envi-
ronmental Health Action Plan in the Czech Republic
approved in the Government Resolution from 1998.

In 2016, the Monitoring System involved seven sub-
systems as follows:

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

 Health consequences and risks from drinking and
bathing water pollution (Subsystem I1);

« Community noise and health (Subsystem I11);

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

« Human biomonitoring (Subsystem V);

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

« Occupational hazards and their consequences
(Subsystem VII).

The main aim of the system is to monitor and evalua-
te the time series of selected indicators, to assess the
magnitude of the chronic exposure of the population
to the pollutants from the environment, and to estima-
te the resulting health impacts and risks. It includes
data on exposures and risks from the urban outdoor
air and the indoor air of dwellings and school faci-
lities, from drinking water in the Czech Republic’s
water mains and from the whole food basket, where
it also monitors selected micro- and macroelements.
An important part of the system is the monitoring of
the content of toxic and necessary substances in the
biological material of the population. Noise levels in
urban localities are also monitored and their impact
on health and wellbeing is assessed. Information on
the occurrence of health problems and diseases in po-

SZU Praha, Ustfedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System
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latek v biologickém materialu populace. Sledovany
jsou také hladiny hluku v méstskych lokalitach a je
hodnocen jejich vliv na obtéZovani a ruSeni obyva-
tel. Informace o vyskytu zdravotnich obtizi a nemoci
v populac¢nich skupinach a rovnéz rizikovych faktort,
které vedou ke vzniku chronickych neinfekénich one-
mocnéni, tvofi dilezity doplnék rutinni zdravotnické
statistiky. Systém rovnéz zpracovava udaje o expozi-
cich zdravi $kodlivym latkdm a faktorim v pracovnim
prostfedi véetné karcinogent.

Systém monitorovani je zapojen do celoevropskych
informacnich siti a databazi, a jeho ¢innosti se staly
soucasti pInéni mezinarodnich umluv nebo pozadav-
kt Evropské komise. Projekty monitoringu se aktivné
zapojuji do snah o G¢elnou harmonizaci monitorova-
cich ¢innosti v Evropé, jakoz i do dal§ich mezinarod-
nich projekta.

Zabezpeceni a fizeni jakosti (QA/QC) prace analytic-
kych laboratofi, které analyzuji vzorky sbirané v ram-
ci Systému monitorovani, je soucasti programi prace
samotnych laboratofi za podpory organizaci, kterym
prislusi. Jedna se o laboratofe zdravotnich ustava, ji-
nych instituci ¢i laboratofe soukromé. Hlavnimi ¢4stmi
systému zabezpeceni jakosti analyz u laboratofi v Sys-
tému monitorovani zdstavaji prvky procesu akreditace
¢i autorizace. VéEtSina spolupracujicich laboratoii ma
akreditované metody podle CSN EN ISO/ICE 17025.

Podrobné vysledky monitorovani z jednotlivych sub-
systémuijsouuvedeny v odbornych zpravach, které jsou
spolu se Souhrnnou zpravou a dal$imi informacemi
o Systému monitorovani uvedeny na internetové adre-
se Statniho zdravotniho istavu www.szu.cz/publikace/
monitoring-zdravi-a-zivotniho-prostredi.

pulation groups as well as the risk factors that lead
to the occurrence of chronic noninfectious diseases is
an important complement to routine health statistics.
The system also processes data on occupational expo-
sures including carcinogens and on the professional
diseases.

Monitoring System has been linked to the European
information networks and databases, and its activi-
ties are a part of international conventions imple-
mentation or fulfilling the EC requirements. Moni-
toring projects have been actively involved in efforts
for effective harmonization of the monitoring activi-
ties in Europe as well as in other international scien-
tific 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 avai-
lable at the websites of the National Institute of Pub-
lic Health www.szu.cz/publikace/monitoring-zdravi-
a-zivotniho-prostredi, and this Summary Report
www.szu.cz/topics/environmental-health/environ-
mental-health-monitoring.

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



Zdravotni disledky a rizika znecisténi ovzdusi
Health risks of air pollution

2. ZDRAVOTNIi DUSLEDKY
A RIZIKA ZNECISTENI OvzDUSI

Subsystém I zahrnuje sledovani vybranych ukazate-
i kvality venkovniho a vnitiniho ovzdusi. Vysledky
méfeni koncentraci znecistujicich latek ve venkov-
nim ovzdusi jsou ziskavany v zékladni siti zahrnujici
21 méficich stanic provozovanych zdravotni ustavy
v sidlech (CS-MON) a z méficich stanic spravovanych
Ceskym hydrometeorologickym ustavem (CHMU)
v ramci Automatického imisniho monitoringu (AIM)
jejichz umisténi a rozsah métenych latek vyhovuje
pozadavkim Systému monitorovani; v roce 2016 byla
do zpracovani zahrnuta data z 94 méstskych stanic.
Celkem systém reprezentuje 77 sidela 8 prazskych
Casti.

Pro srovnani jsou do vyhodnoceni zahrnuty i tdaje
o urovni venkovského pozadi ziskané v ramci prislus-
nych méficich programil 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 z pozad’'ovych stanic regionalniho vyznamu
(Jesenik, Svratouch, Kuchafovice a Rudolice v Ho-
rach) a z dopravné extrémné zatizenych stanic (,.traffic
hot spot*) v Praze, Brng, Usti n/L a v Ostrave.

2.1 Znedisténi ovzdusi mést

V méstech a v méstskych aglomeracich jsou dlou-
hodobé¢ hlavnimi zdroji znecisténi ovzdusi doprava
a procesy s ni spojené (primarni spalovaci a ne-
spalovaci emise — resuspenze, otéry, koroze atd.)
a emise z malych zdrojii. Doprava je majoritnim
zdrojem oxidd dusiku, hrubych aerosolovych ¢astic
frakci PM, a PM, , jemnych ¢astic (PM, , a dalSich
frakci ultra—jemnyéh ¢astic), chromu a niklu, olova
(resuspenze), tékavych organickych latek — VOC
(zdzehové motory), polycyklickych aromatickych
uhlovodiki — PAU (vznétové motory) a ve svém
sou¢tu velmi vyznamné emise sklenikovych ply-
ni oxidu uhelnatého a oxidu uhli¢itého (cca 10? az
10°g CO,/1 km/vozidlo). Malé/lokalné vyznamné
energetické zdroje spalovani plynnych a pevnych
fosilnich paliv pak jsou/mohou byt nezanedbatel-
nym zdrojem oxidl dusiku, oxidu uhelnatého, PAU
a samoziejm¢ aerosolovych €éstic s vyznamnym

2. HEALTH RISKS
OF AIR POLLUTION

Subsystem | includes the monitoring of selected
quality indicators of outdoor and indoor air quali-
ty. Concentrations of airborne pollutants have been
obtained from a network of 21 measuring stations
operated by health institutes (CSMON) in the moni-
tored cities, and from measuring stations supervised
by the Czech Hydrometeorological Institute (CHMI)
within the Automated Immission Monitoring (AIM). In
2016, data from 94 urban measuring stations which
fulfil the requirements of the monitoring system were
processed. A total of 77 municipalities and 8 Prague
districts were covered for the assessments by the Mo-
nitoring 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 other fractions 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. 102— 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-

SZU Praha, Ustfedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System
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Tab. 2.1.1 Pocet méricich stanic zahrnutych do zpracovani, 2016
Tab. 2.1.1 The number of measuring stations included in the assessments, 2016

Skodlivina Pocet stanic Skodlivina Pocet stanic
Pollutant No. of stations Pollutant No. of stations
PM,, 118 NO 63
PM, 70 NO, 65
NO, 65 CcO 13
PAU* / PAHs* 43 o, 48
Benzen / Benzene 34 SO, 42
Kovy ve frakci PM,  / Metals in PM, (As, Cr, Cd, Mn, Ni, Pb) 46

*polycyklické aromatické uhlovodiky / polycyclic aromatic hydrocarbons

podilem castic ultra-jemné frakce. Samostatnou
kapitolu ptedstavuje okoli velkych pramyslovych
a energetickych zdroji nebo oblasti vyznamné zati-
zené dalkovym pienosem oboji vyznamné ovliviiuje
kvalitu ovzdusi v ostravsko-karvinské a severoces-
ké aglomeraci. Je tfeba zminit i problém sekundér-
nich skodlivin véetné ozonu vznikajiciho v ovzdusi
z emitovanych prekursord (VOC).

Udaje o hmotnostnich koncentracich ve volném
ovzdusi jsou k dispozici zejména pro zakladni mé-
fené latky, kterymi jsou aerosolové Castice frakce
PM  a oxid dusic¢ity NO,. Podle osazeni zahrnutych
meficich stanic jsou doplnény daty o dalSich polu-
tantech. Pocet méficich stanic, jejichz tidaje byly
vyuzity k hodnoceni potencidlni expozice obyvatel
a zdravotnich dopadti, uvadi pro jednotlivé skodliviny
tab. 2.1.1. Vyuzitelnost dat ze sit¢ stanic provozované
zdravotnim Gstavem se sidlem v Usti nad Labem stale
ovliviiuje proces jeji rekonstrukce.

Kvalita ovzdusi je hodnocena ve dvou urovnich.
Prvni je zaméfena na hodnoceni koncentraci Skod-
livin ve vztahu k ro¢nim imisnim limitim (IL) sta-
novenym piilohou ¢. 1 zdkona O ochrané ovzdu-
§i ¢. 201/2012 Sb., a k referenénim koncentracim
(RfK) stanovenym SZU'. Ve druhé Girovni je kvalita
ovzdus$i hodnocena v definovanych typech (kategori-
ich) méstskych a ostatnich lokalit. Kritériem pro za-
fazeni lokality méfici stanice do pfislusné kategorie
je intenzita okolni dopravy, podil jednotlivych typt
zdroji vytapéni a ptipadna zatéz vyznamnym pra-
myslovym zdrojem. Rozdé¢leni typt lokalit podle
téchto kritérii je uvedeno v tab. 2.1.2. Kvalita ovzdusi
v jednotlivych typech lokalit mést je hodnocena pro

te issue is presented by the environs of large-scale
industrial and power sources or areas loaded by
significant long-distance pollution transport such
as the Ostrava-Karvina and northern Bohemia ag-
glomeration. The issue remains also the load from
secondary pollutants including ozone from emitted
precursors (VOCs).

Data on mass concentration are available namely
for basic substances which are aerosol PM,, and
nitrogen dioxide NO,. According to the equipment
of the involved measuring stations the evaluation
is supplemented 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 pollu-
tants in Tab. 2.1.1. Usefulness of the data from the
station network operated by the Health Institute in
Usti nad Labem was influenced by its ongoing re-
construction.

Air quality is processed on two levels. The first
level 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 assessment in defined types
(categories) of urban areas. The assessment crite-
rion included not only the intensity of surrounding
traffic, but also the relative proportions of different
types of heating systems and possible burden from
significant industrial source. Distribution of the lo-
cation types according to these criteria is presen-
ted in Tab. 2.1.2. Air quality in the different types
of locations is evaluated for health most relevant

1. aktualni zmocnéni je obsazeno v § 27 odst. 5 zakona
€. 201/2012 Sb.

1. actual authorization is set in Act No. 201/2012 Sb.,
Para. 2

SZU Praha, Ustiedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System
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Tab. 2.1.2 Kategorie (typy) méstskych méricich stanic podle charakteru zatéZe lokality
Tab. 2.1.2 Categories (types) of urban measurement stations by the pattern of pollution sources

Kategorie Charakterizace / Description
Category
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 I, dalkové vytapéni (komeréni, administrativni a obytné objekty -
sidlisté, doprava do 2 tis. vozidel/24 hod.
Urban residential without local sources, district heating, traffic up to 2 thous. vehicles/24h
4 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 primyslova 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 primyslova s velmi vyraznym vlivem dopravy (nad 25 tis. vozidel/24 hod.)
Urban industrial with highly significant effect of traffic (over 25 thous. vehicles/24h)
11 Venkovska pozadova — lesy, parky (mimo intravilan), pastviny, neobdélavana puda, vodni plochy, louky apod.
Rural background — forests, parks (out of intravilan), grasslands, uncultivated grounds, water areas, meadows etc)
12 Venkovska zemédeélska — vliv zemédeélského zdroje — obdélavana zemédeélska pida
Rural agricultural — impact of agricultural source — cultivated grounds
13 Venkovska pramyslova — prevazujici vliv primyslu nad dopravou
Rural industrial — influence of industry outweigh the effect of traffic
14 Venkovska pramyslova s dopravni zatézi — pfevazujici vliv dopravy nad vlivem pramyslu
Rural industrial with traffic load — influence of traffic outweighing industry
15 Venkovska obytna s nizkou Urovni dopravy (do 2 tis.vozidel/24 hod.)
Rural residential with low-level effect of traffic (up to 2 thous. vehicles/24 h)
16 Venkovska obytna se stfedni 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 rfadé 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, pramysl, vytapéni).

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

4. Prifazeni do kategorii se bere v Uvahu dlouhodoba zatéz lokality.
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zdravotn¢ nejvyznamnéjsi Skodliviny: NO,, PM , As,
Cd, Ni, Pb, benzen a benzo[a]pyren (BaP). Kromé
toho byl zpracovan odhad zatéze bézného meéstského
prostiedi (tzv. méstského ,,pozadi®, tj. bez extrémné
vysokého zatizeni dopravou a primyslem). Tento od-
had vychazi z primémé ro¢ni koncentrace ziskané
na meéstskych méficich stanicich zatazenych do kate-
gorii 2 az 5. Do tohoto odhadu nebyly v pfipadé sus-
pendovanych Castic zahrnuty tdaje méstskych stanic
v Moravskoslezském kraji, vzhledem k plosn¢ vyssi
zat€zi ve srovnani se stanicemi v ostatnich regionech
republiky (jsou hodnoceny samostatn¢).

2.1.1 Zakladni mérené latky

Ve srovnani s predchozim rokem byla Groven znecis-
téni venkovniho ovzdusi v roce 2016 ve vétsing sledo-
vanych parametrii mirné lepsi, namétené hodnoty ale
nevybocily z dlouhodobého trendu. Kvalita ovzdusi
v monitorovanych sidlech je vyznamné ovliviiovana
meteorologickymi podminkami, které 1ze charakteri-
zovat vys$si Cetnosti excesti a rychlych zmén pocasi
zahrnujicich dlouhodobéjsi sucha obdobi vysokych
teplot, kratka obdobi intenzivnich srazek; pokracuje
trend snizeni poc¢tu zimnich dlouhodobéjsich inverz-
nich situaci. Shodné s roky 2012 az 2015 byly zimni
mesice v roce 2016 teplotné nadpriimérné. Dominant-
nim a v podstaté plo$né€ ptsobicim zdrojem znecisténi
ovzdusi mést a meéstskych aglomeraci zlstavaji spalo-
vaci a nespalovaci emise z dopravy. Dalsi spolupiiso-
bici zdroje (vyroba energie, domaci vytapéni, pramy-
sl) maji vice lokalni az regionalni vyznam. Pfikladem
je pramyslem zatiZzena oblast Moravskoslezského kra-
je (MSK), kde maji zasadni vyznam emise z velkych
primyslovych zdroji a déalkovy transport Skodlivin.
Nachazeji se tam i1 oblasti s vy$s$i koncentraci ma-
lych zdrojti na pevna paliva. To potvrzuji roéni imisni
charakteristiky suspendovanych Castic frakce PM
a PM, ; a benzo[a]pyrenu, kter¢ nejenom v méstskych
dopravné exponovanych lokalitich MSK, ale zvlas-
té¢ v primyslem zatizenych oblastech pfekracuji jak
imisni limity, tak i doporuc¢ené hodnoty Svétové zdra-
votnické organizace (WHO). Naproti tomu méfené
hodnoty oxidu uhelnatého a oxidu sifi¢itého na stani-
cich ve méstech jen vyjimecné prekrocily troven 5 %
stanovenych kratkodobych imisnich limitd; zvysené
koncentrace oxidu sifi¢itého 1ze pozorovat spise vy-
jimecnég. S vyssi Cetnosti slunnych az tropickych dnti
nariistd pocet dnt a oblasti se zvySenymi koncentrace-
mi ptizemniho ozénu.

pollutants NO,, PM, As, Cd, Ni, Pb, benzene and
BaP. In addition, the estimate of the burden of the
common urban environment (ie. the urban “bac-
kground™, without an extremely heavy transport and
industry) was performed. This estimate is based on
average annual concentration data obtained from
urban monitoring stations in categories 2 — 5. The
data of similar urban stations in the Moravian-Si-
lesian 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.

2.1.1Primary measured substances

In comparison with the previous year, the level of air
pollution in 2016 improved slightly in most of the mo-
nitored parameters; nevertheless the measured values
do not deviate from the long-term trend. Ambient air
quality in the residential areas under monitoring is to
a great degree influenced by meteorological 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 precipitation; compared to 2012,
trend of reducing the number of winter inversions
has been continuing. Pursuant to the heating seasons
2012 — 2015 the winter 2016 can be considered as very
mild. Airborne pollution in cities and urban agglome-
rations is primarily 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 emis-
sions stem from large industrial sources and the long-
-range pollution transport, has been showing increased
measured values of air pollutants. This is confirmed by
annual air pollution characteristics of nitrogen dioxi-
de, PM,, PM, and benzo[a]pyrene, which not only in
urban locations with heavy traffic, but also in industry
burdened areas MSR exceed the WHO recommended
values and the limit values. On the other hand, the me-
asured values of carbon monoxide and sulphur dioxide
at urban stations rarely exceeded the level of 5% of the
short-term air pollution limits, insignificantly increa-
sed 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 concentrations of ground-
-level ozone has been gradually rising.
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Rocni aritmetické priméry oxidu dusicitého na po-
zad’'ovych stanicich EMEP nepfekrodily 6 pg/m?’,
ve méstech se v zavislosti na intenzité okolni dopravy
pohybovaly v rozsahu od 16 ug/m? v emisné malo za-
tizenych méstskych/predméstskych lokalitach, mezi
20 az 30 pg/m® u dopravné stfedné zatizenych stanic,
az k 45 pg/m?® v dopravné silné zatizenych lokalitach.
Nejvyssi hodnoty jsou méfeny na dopravnich ,hot
spot* stanicich (Praha, Ostrava, Brno a Usti n/L), kde
se ro¢ni stfedni koncentrace pohybovaly mezi 40 az
60 pg/m? (imisni limit 40 pg/m?). V méstech se na vy-
sledném znecisténi oxidem dusi¢itym kromé dopravy
podili také vyroba energie, véetn¢ domacich topenist’,
a velké prumyslové zdroje zejména v ostravsko-kar-
vinské oblasti. Situace se dlouhodob¢ neméni.

Zvysena expozice suspendovanym c&asticim frakce
PM,, ve méstech je dlouhodobd a méa ploSny cha-
rakter, 1 pfes zlepSeni v roce 2016. Lze odhadovat,
ze minimalné 16% z cca 4,5 miliénu obyvatel Zije
v méstech, kde je nejméné na jedné méfici stanici na-
plnéno alespoil jedno z kritérii pfekroceni imisniho
limitu. Vice nez 35 ptrekro€eni kratkodobého 24hod.
imisniho limitu (50 pg/m3/24 hodin) bylo v roce 2016
naméfeno na 20 stanicich (17 % meéficich stanic z cel-
kového poctu 115 hodnocenych). Rozdéleni ¢etnosti
méstskych méfticich stanic podle poctu dnti s koncen-
traci PM | vyssi nez denni limit 50 pg/m’, je uvede-
no na obr. 2.2. Ro¢ni imisni limit (40 pg/m?*/rok) byl
prekroCen pouze na stanici Radvanice v Ostravé, kde
byla zjiSténa nejvyssi méstskd hodnota ro¢niho arit-
metického priméru (41,1 pg/m?). Vyss§i zne€isténi
Casticemi frakce PM, | v MSK doklada rozdil zhruba 7
ug/m’mezi odhadovanou ro¢ni primérnou koncentra-
ci pro bézné méstské prostiedi ve méstech Moravsko-
slezského kraje (28 ug/m?) a ve méstech jinde v re-
publice (21 pg/m?).

V jednotlivych typech méstskych lokalit se ro¢ni pri-
mérna koncentrace PM | pohybovala:

e maurovni 21 ug/m® (26 pg/m* v MSK) v dopra-
vou piimo nezatizenych méstskych lokalitach
(kategorie 2 a 3);

e vrozsahu 18 az 29 pg/m? (az 34 pg/m* v MSK)
v dopravné exponovanych mistech (kategorie 4
az 6);

*  po2laz27 pg/m’ (az 41 pg/m?® v MSK) ro¢niho
praméru v pramyslem siln¢ exponovanych lokali-
tach (kategorie 8 az 10), (viz obr. 2.1).

Annual arithmetic means of nitrogen dioxide did not
exceed 6 ug/m® at EMEP background stations; the
mean annual value in cities, depending on the intensi-
ty of local traffic, ranged from 16 ug/m® in by polluti-
on not significantly burdened areas, over 20 — 30 ug/
m3 in medium load areas and up to an annual mean
of 45 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 60 pug/m® (annual
limit 40 ug/m®). Resulting nitrogen dioxide polluti-
on in urban areas is associated with traffic, heating
plants, domestic heating and namely in the Ostrava-
-Karvina area also large industrial sources. The situ-
ation remains stable on a long-term basis.

Exposure to elevated values of PM, suspended ae-
rosol fractions in cities is of a non-point character
and an estimated 16% of the 4.5 million inhabitants
of the residential areas under study lived in locations
where at least one of the criteria of exceeded limits is
confirmed. In 2016, over 35 cases of exceedance of the
short-term 24h emission limit (50 ug/m3/24h) were de-
tected at 20 stations (17% of measuring stations from
a total of 115 evaluations). The frequency distribution
of urban measurement stations by the number of days
with a PM,; concentration higher than the daily limit
50 ug/m?® is shown in Fig. 2.2. The annual limit (40 ug/
m3) was exceeded at single station in Ostrava-Radva-
nice, where the highest urban value of the annual ari-
thmetical mean was recorded (41.1 ug/m°). Increased
burden with PM_ ; aerosol fractions in the MSR Region
is highlighted by a difference of roughly 7 ug/m?of the
annual mean between estimates of average annual va-
lues for common urban environment 28 pug/m® in MSR
and 21 ug/m?® in other areas in the Czech Republic.

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

o on the level about 21 ug/m® (26 ug/m* in MSR) in
localities with not direct traffic load (categories
2 and 3);

e between 18 and 21 ug/m® (34 ug/m® in MSR) of
the annual mean in heavily traffic areas (catego-
ries 4 and 6);

o upto2l—27ug/m® (41 ug/m®in MSR) of the an-
nual mean in localities heavily burdened by in-
dustry (categories 8 to 10), see Fig. 2.1.

SZU Praha, Ustfedi Systému monitorovani
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V roce 2016 byla Svétovou zdravotnickou organizaci
doporu¢ena mezni primérna koncentrace PM, 20 pg/
m®/rok ptekrocena na 83 % z hodnocenych 104 méti-
cich stanic stejné jako v roce 2015; coz lze hodnotit,
pfi srovnani s hodnotami méfenymi v letech 2012 az
2014 (90 %) hodnotit jako mirné snizeni zatéze. Vyvoj
zatéze prostiedi aerosolovymi Casticemi frakce PM,
v sidlech ma vSak v poslednich 10 letech charakter
,neklesajiciho trendu®, viz obr. 2.3. Ro¢ni primérmé
koncentrace na republikovych a regionalnich emisné
pfimo nezatizenych pozad'ovych stanicich CHMU (Ji-
zerka, Kosetice, Rudolice v Horach a Jesenik) se pohy-
bovaly v rozmezi 7 az 19 pg/m?/rok (aritmeticky pru-
mér 13 pg/m?), hodnota 24hod. koncentrace 50 pg/m?
byla piekroc¢ena pouze jednou na stanici v Koseticich
a dvakrat na stanici v Jeseniku.

Do zpracovani hodnot suspendovanych ¢astic frakce
PM, . bylo v roce 2016 zahrnuto celkem 59 stanic, Sest
stanic v Praze, pét stanic v Brn¢ a v Ostrave, po dvou
stanicich v Jihlav€, v Plzni, v Hradci Kralové, v Pardu-
bicich, v Olomouci a v Karviné a po jedné stanici v dal-
Sich 34 sidlech. Ro¢ni limit 25 pg/m? byl piekrocen
na 8 méstskych stanicich v MSK (v Karving, v Ostrave,
Ceském Té&sing, Havifove, Rychvaldu a ve Véinovi-
cich). Hodnota 10 pg/m® ro¢niho praméru, doporuco-
vana WHO jako mezni, byla ptekro¢ena na vSsech mé-
ficich stanicich véetné republikové pozadové stanice
v Koseticich (11,3 pg/m?®). Podil suspendovanych ¢as-
tic frakce PM, ; ve frakci PM, se pohyboval od 64 %
(stanice v Brné) po 89% (stanice v Opave). Tento po-
mér je primarné dan slozenim spoluptisobicich zdroju,
ale zaroven vykazuje vyznamnou sezénni zdvislost
s vy$8imi hodnotami podilu frakce PM, ; v topné sez6-
né (obr. 2.4). V obdobi 2007 az 2015 se pramérna hod-
nota podilu PM, /PM, | pohybovala mezi 72 az 76 %.
V roce 2016 narostl tento podil o necelé 3%, ze 75%
v roce 2015 na 77,9% v roce 2016. Trend odhadované
koncentrace v bézném prostiedi sidel od roku 2004 je
prezentovan na obr. 2.3. Primérmé ro¢ni koncentrace
PMZ,5 a podil frakce PM, ; ve frakci PM, na méficich
stanicich v roce 2016 je zobrazen na obr. 2.5.

2.1.2Kovy v suspendovanych ¢asticich
frakce PM_

Uroveii zneéisténi ovzdusi sledovanymi kovy v hod-
nocenych méstskych nepriimyslovych lokalitach je
vétSinou bez vyznamnéjSich vykyvi. Dobra shoda
hodnot ro¢niho aritmetického a geometrického pri-

In 2016, the WHO recommended PM limit value of
20 ug/m3lyear was exceeded in 80 out of 104 eva-
luated measuring stations. Environmental load cau-
sed by PM,, aerosol fractions has a tendency to be
stable in the long-term in the last decade (Fig. 2.3).
The annual arithmetic mean at nationwide and regi-
onal background CHMI stations (KoSetice, Rudolice
v Hordch and Jesenik) ranged from 7 to 19 ug/m*.
The distribution of urban measuring stations accor-
ding to the number of days when the daily concent-
ration of PM,j measured exceeded the 50 ug/m* limit
is presented in Fig. 2.2. The daily limit was exceeded
only once at the station in KoSetice and two times at
Jesenik station.

The processing of PM, . suspended particulate mat-
ter included 59 stations, six stations in Prague, five
stations in Brno and Ostrava, two in Jihlava, Plzen,
Hradec Kralove, Pardubice, Olomouc and in Karvina
and one station in another 34 settlements. The annual
limit of 25 ug/m*® was exceeded at 8 municipal stations
in the MSK (Karvina, Ostrava, Cesky’ Tesin, Haviiov,
Rychvald and Véinovice). The 10 ug/m® annual ave-
rage, recommended by the WHO as a limit, has been
exceeded at all measuring stations, including the re-
public background station Kosetice (11.3 ug/m®). The
proportion of PM, fraction in PM, ; ranged from 64%
(station in Brno) to 89% (station in Opava). This ratio
is primarily determined by the composition of concur
sources. It shows significant seasonal dependence —
higher PM, . values in the heating season (Fig. 2.4). In
the period 2007 - 2015, the average PM, /PM ratio
ranged between 72% and 76%. This share grew by
less than 3%, from 75% in 2015 to 77.9% in 2016. The
trend of the estimated concentration 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_ in 2016 are presented
in the Fig. 2.5.

2.1.2 Heavy metals in PM,

The levels of airborne pollution by heavy metals
were without significant fluctuation in the majority
of the monitored urban localities. Good correlation
of annual arithmetical and geometrical means of Pb,
As, Cd, Cr, and Mn in most areas denotes a relati-
ve stability and homogeneity of the emission values
measured in cities without great seasonal, climac-
tic or other variations. The nickel concentrations
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méru u olova, arsenu, kadmia, chromu a manganu
svédéi o relativni stabilit¢ a homogenité métenych
koncentraci. Koncentrace niklu v poslednich péti le-
tech klesaji (obr. 2.6).

Koncentrace Pb, As, Cd, Cr, Mn a Ni v ovzdusi sidel
jsou ve srovnani s hodnotami métenymi na stanicich re-
publikového pozadi (stanice Svratouch a stanice EMEP
v Koseticich a na Bilém Kiizi) ptiblizné€ 2 az 3krat vys-
$i. Vyjimku tvoii vyssi hodnoty arzenu, které 1ze nalézt
predevsim v okoli vyznamnych primyslovych zdroji
na stanicich v Ostravé (metalurgie) nebo v lokalitach
s majoritnim zastoupenim spalovani tuhych fosilnich
paliv. Vyssi koncentrace ostatnich kovii maji lokalné
ohrani¢eny vyskyt i vyznam, primyslem zatizené ob-
lasti na Ostravsku jsou charakterizovany zvySenymi
hodnotami Ni, Mn, Cd a Pb, okoli Tanvaldu vyssimi
hodnotami Cd a Pb. Vy$§i/mirné zvysené hodnoty jsou
nalézany v souvislosti se starymi zatézemi (Kutnohor-
sko, Piibram a okoli) ¢i v blizkosti novych primyslo-
vych vyrob (malé a stfedni kovovyroby).

2.1.3Polycyklické aromatické uhlovodiky

Mezi skodliviny organické povahy sledované ve vybra-
nych sidlech v ovzdusi patii latky se zadvaznymi zdra-
votnimi G¢inky — polycyklické aromatické uhlovodiky
(PAU). Jejich vysemolekularni frakce je sice vazana
na jemné aerosolové Castice (frakce PM, ja mensi), ale
mohou se vyskytovat i ve form¢ par. Rada z nich patii
mezi mutageny a karcinogeny. Odhad ro¢nich primér-
nych koncentraci jejich zastupce benzo[a]pyrenu v sid-
lech od roku 2000 kolisa okolo 1 az 1,5 ng/m® s nevy-
znamnym sestupnym trendem (obr. 2.6).

Z hodnoceni imisnich charakteristik PAU na stanicich
v jednotlivych typech méstskych lokalit vyplyva, Ze se
jedna vzdy o kombinaci vlivu dvou hlavnich typta zdro-
ju emisi PAU, kterymi jsou doprava a domaci topeniste.
V primyslu a staré zatézi exponované ostravsko-karvin-
ské aglomeraci se k témto zdrojim ptidavaji jak emise
z velkych priimyslovych celktl, tak vyznamny piispévek
dalkového transportu. Pro zimni obdobi je charakteris-
ticky vyskyt epizod vyssich hodnot, a to jak pro zvysené
pozadavky na energetické (i malé) zdroje na pevna pali-
va, tak i proto, ze jejich odstranovani fyzikalné-chemic-
kymi procesy v atmosféte probiha mnohem pomaleji.

V roce 2016 byla hodnota imisniho limitu pro
benzo[a]pyren, obecné pouzivany jako indikator

have been steadily declining in the last five years

(Fig. 2.6).

Concentrations of As, Cd, Ni and Pb in residen-
tial areas are roughly about 2-3 fold higher than
natural rural background values recorded at the
EMEP stations in KoSetice and Bily Kriz. Eleva-
ted As values occurs near major industrial sources
at the measuring stations in Ostrava (metallurgic
plants) and localities prone to large-scale combus-
tion 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 close to new small and middle-sized metal-in-
dustry facilities.

2.1.3Polycyclic 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 estimati-
on of the benzo[a]pyrene annual mean values in sett-
lements is fluctuating around 1 to 1.5 ng/m® with an
insignificant downward trend (Fig. 2.6).

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 ag-
glomeration which moreover suffers from emissions
of large industrial complexes and by the significant
effects of long-range air pollution. The winter pe-
riod is characterized by the occurrence of episodes
of higher concentrations, both due to the increased
requirements for energy, and their slower removal
from the atmosphere by physical-chemical processes
as well.

In 2016, the limit value for benzo[o]pyrene (BaP) was
exceeded in 31 of the 41 measuring stations (58%).
The limit value of 1 ng/m3/year was exceeded three-
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zatéze ovzdusi PAU, piekrocena na 31 ze 41 (76 %)
do zpracovani zahrnutych méstskych stanic. Imis-
ni limit 1 ng/m3/rok byl tii a vicenasobné piekro¢en
na piiméstské stanici v Reporyjich, na venkovské —
priméstské stanici v Kladng Svermové a na péti stani-
cich v Moravskoslezském kraji (3 stanice v Ostrave,
po jedné stanici v Karviné a v Ceském Té&sing). Vice
nez dvojnasobek ro¢niho imisniho limitu byl namé-
fen na dalSich péti stanicich. Nejniz$i hodnoty ziskané
v sidlech (v Usti nad Labem a v Brn& — 0,59 az 0,60
ng/m?®/rok) jsou srovnatelné s hodnotami na republi-
kovych pozad’ovych stanicich (0,4 az 0,5 ng/m3/rok),
viz obr. 2.7.

Primémé ro¢ni koncentrace benzo[a]pyrenu se
v méstskych lokalitdch nezatizenych primyslovymi
zdroji a dopravou pohybovaly v rozpéti mezi 0,5 az
3,3 ng/m’, se stfedni hodnotou 1,46 ng/m?. V doprav-
n¢ zatizenych lokalitach se hodnoty v letnim obdobi
pohybovaly pod hranici 0,1 ng/m?, ro¢ni stfedni hod-
nota pro tento typ lokalit byla 1,56 ng/m®. V primys-
lové exponovanych lokalitach (chemicky pramysl,
metalurgie atp.), pfedevsim v Ostravsko — karvinské
panvi, byly ro¢ni stfedni hodnoty dvou a vicendsob-
né vyssi (1,3 az 9 ng/m?). Navic jsou zde doprova-
zeny zimnimi 24hod. maximy v fadu desitek ng/m°.
V letnim obdobi se tam méfené hodnoty pohybovaly
nejcastéji od 0,1 do 5 ng/m?; vyjimkou jsou dvé sta-
nice v okoli primyslového komplexu ArcelorMittal
v Radvanicich-Bartovicich s vyskytem vyssich hod-
not BaP. Stfedni ro¢ni hodnota v roce 2016 pro kate-
gorii méstskych lokalit ovlivnénych priimyslem byla
odhadnuta na 3,4 ng/m®.

Pribéh koncentraci BaP v letech 2005 — 2016 v rtiz-
nych ro¢nich obdobi — topné, ptfechodné a netopné
sezong, uvadi obr. 2.9. Zpracovani bylo provedeno
pro stanice Kogetice, SZU Praha, Karvina ZU a Ost-
rava-Radvanice, které predstavuji riizné typy lokalit.
Ztejmy je vyznam lokaln& pusobicich zdrojh a se-
zo6nni charakter méfenych hodnot.

Vyznam malych energetickych zdroji a dalkového
transportu na republikové pozad’'ové stanici v Ko-
Seticich (JKOSP) dokladaji tadové rozdily mezi
sezonami s vysSimi hodnotami méfenymi v topné
a v prechodné sezén€. Na méstské sttedné doprav-
n¢ zatizené stanici v Praze 10 (ASROP) klesly ro¢ni
praméry z 2,5 ng/m* v roce 2006 na 0,71 ng/m*v roce
2015. Pokles je pozorovatelny zvlasté v topné a pie-

fold and more in a suburban station in Reporyje, a ru-

ral suburban station in Kladno Svermov and five stati-
ons in the Moravian-Silesian Region (three stations
in Ostrava, one station in Karvina and Cesky Tésin).
More than double the annual limit value was measu-
red at five other stations. The lowest values obtained
in settlements (in Usti nad Labem and in Brno — 0.59
to 0.60 ng/m/year) are comparable to the values at
the national background stations (0.4 to 0.5 ng/m?¥
year), see Fig. 2.7.

Annual average concentrations of benzo[a]pyrene
in urban non-industrial and transport localities
ranged between 0.5-3.3 ng/m?, with a mean value
of 1.46 ng/m3. In traffic-loaded localities, values
in the summer period were below 0.1 ng/m?, the
annual mean value for this type of site was 1.56 ng/
m3. In industrially exposed locations (chemical in-
dustry, metallurgy, etc.), especially in the Ostrava-
-Karvina basin, the annual mean values were two
and more times higher (1.3 to 9 ng/m?). In addition,
they are accompanied by a 24-hour winter maxi-
ma in the order of dozens of ng/m?. In the summer,
the measured values there ranged most frequently
from 0.1 to 5 ng/m3, with the exception of two stati-
ons near the ArcelorMittal industrial complex in
Radvanice-Bartovice with higher BaP values. The
average annual value in 2016 for the category of ur-
ban areas affected by the industry was estimated at
3.4 ng/m3,

The course of BaP concentrations in the years 2005 —
2016 in different seasons — heating, transient and
non-heating season is shown in Fig. 2.9. The proces-
sing was carried out for the stations KoSetice, NIPH
Prague, Karvina HI and Ostrava-Radvanice station,
which represent different types of localities. The im-
portance of locally acting sources and the seasonal
nature of the measured values are obvious.

The importance of small energy sources and long-
-distance transport at the KoSetice national bac-
kground station (JKOSP) reflects the concentration
differences in the order of magnitude between the
seasons of the year with higher values measured in
heating and in the transition seasons. At moderately
traffic loaded urban station in Prague 10 (ASROP),
annual averages decreased from 2.5 ng/m? in 2006 to
0.71 ng/m? in 2015. The decrease is particularly noti-
ceable in the heating and transition seasons. Although
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Tab. 2.1.3.1 Toxické ekvivalentové faktory (TEF) pro karcinogenni polycyklické aromatické uhlovodiky
Tab. 2.1.3.1 Toxic equivalent factors (TEF) for carcinogenic polycyclic aromatic hydrocarbons

TEF

TEF TEF

Benzo[a]pyren

Benzo[a]pyrene 1 fluoranthene

Benzo[b]fluoranthen Benzol[b]

Dibenz[ah]anthracen Dibenz[ah]
0.1 | anthracene 1

Benzo[k]fluoranthen

Benzo[a]anthracen Benzo[a]

Indeno[1,2,3- ¢c,d]pyren

Benzolk]fluoranthene 0.01 | anthracene 0.1 |'Indenol[1,2,3-c.d]pyrene 0.1
Chrysen Benzo[jJfluoranthen Benzol[j]
Chrysene 0.01 | fluoranthene 01

chodné sezoné. Prestoze hodnoty métfené v netopné
sezoné jsou srovnatelné s hodnotami v Koseticich,
v prechodné a topné sezéné byly vice nez dvojna-
sobné. Na stanicich reprezentujicich riznou troven
pramyslové zatéze v MSK, tj. v Karviné (TKAOP —
meéstskd stanice) a v Ostravé-Radvanicich (TOREP —
stanice v emisni vlecce ArcelorMittal) neklesaji ani
v netopné sezoné koncentrace pod 0,5 ng/m?a v top-
né sezoné dosahovaly desitek ng/m?.

Smés PAU tvoii tada latek, z nichz nékteré jsou
klasifikovany jako karcinogeny, které se liSi vy-
znamnosti zdravotnich uc¢inkd. Odhad celkového
karcinogenniho potencidlu smési PAU v ovzdusi
vychazi z porovnani potencialnich karcinogennich
ucinkl sledovanych PAU se zavaznosti jednoho
benzo[a]pyrenu. Vyjadiuje se proto jako toxicky
ekvivalent benzo[a]pyrenu (TEQ BaP) a jcho
vypocet je dan souctem soucinit toxickych ekvi-
valentovych faktor (TEF) stanovenych US EPA
(tab. 2.1.3.1) a mefenych koncentraci.

Hodnoty TEQ BaP vykazuji velké rozdily mezi mé-
fenim pokrytymi oblastmi. Nejvyssi hodnoty (13 ng
TEQ/m?’/rok v roce 2016) jsou dlouhodobé nalézany
na stanici Ostrava-Radvanice (TOREP), reprezentu-
jici blizké okoli vyznamného primyslového zdroje.
Také na dalSich ctyfech primyslem ovlivnénych
stanicich v Ostrav€ a Moravskoslezském kraji byly
nalezeny nékolikanasobné vys§i hodnoty (> 5 ng/m?/
rok TEQ BaP) nez na ostatnich méstskych stanicich,
kde se ro¢ni hodnoty TEQ BaP pohybovaly od 0,7
do 3,0 ng/m’. Potencialni vliv malych lokalnich
zdrojii na pevna paliva v malych sidlech dobfe ilu-
struji hodnoty mezi 3 az 6 ng TEQ /m*rok na stani-
cich v Kladné — Svermové, Brandyse n/L a v Praze 5
na predméstské stanici v Reporyjich. Hodnota roéni-
ho aritmetického priméru TEQ BaP na pozad’ovych
stanicich v roce 2016 byla 0,84 ng TEQ/m?.

the values measured in the non-heating season are com-
parable to the values in KoSetice, they were more than
double in the transition and heating seasons. At stati-
ons representing different levels of industrial load in the
MSK, i.e. in Karvina (TKAOP) and in Ostrava-Radva-
nice (TOREP - stations in the ArcelorMittal emission
plume), the concentrations do not decrease under the
value of 0.5 ng/m? in the non-heating season, and they
reach tens of ng/m? in the heating season.

PAH compounds comprise a humber 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 benzofo]pyrene (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
measured areas. The highest values (13 ng TEQ/
m3/year in 2016) have been found at the Ostrava-
-Radvanice (TOREP) station, representing the vi-
cinity of a major industrial resource. Also higher
values (> 5 ng/m3lyear of TEQ BaP) were found in
the other four industrial districts in Ostrava and
the Moravian-Silesian Region than in another ur-
ban stations, where annual TEQ BaP values ranged
from 0.7 to 3.0 ng/m?®. The potential impact of small
local solid fuel sources in small settlements is il-
lustrated by the values between 3 to 6 ng TEQ/m?/
year at stations in Kladno — Svermov, Brandys n/L
and in Prague 5 at the suburb station in Repory-
je. The annual arithmetic mean of TEQ BaP at the
background urban localities was 0.84 ng TEQ/m?
in 2016.
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2.1.4.Tékavé organické latky — benzen

V siti CHMU byly v roce 2016 sledovany koncentra-
ce benzenu na 32 stanicich. Ro¢ni limit benzenu ¢ini
5 pg/m’. Data potvrzuji zasadni vyznam pramyslo-
vych vyrob a sekundarn€ i dopravy (pfes vyznamné
snizeni obsahu benzenu v motorovych benzinech)
jako nejvétSich zdroji tékavych organickych latek
a zvlasté benzenu do ovzdusi.

Uroveii zne¢isténi ovzdusi benzenem se v roce 2016
v méfenych méstskych lokalitach pohybovala v roz-
mezi 0,7-3,3 pg/m*/rok, na péti stanicich (v Morav-
skoslezském kraji) se roéni primér pohyboval mezi 2
az 3,3 pg/m®. Hodnota ro¢niho aritmetického prame-
ru na pozad’ovych stanicich byla 0,6 pg/m3. Na mést-
skych stanicich nezatiZzenych priimyslem a dopravou
a v dopravné zatizenych lokalitdch se rozpéti ro¢nich
pruméru pohybovalo mezi 0,8 az 2,4 ug/m? se stiedni
hodnotou 1,2-1,3 ug/m’/rok. V primyslové zatize-
nych lokalitach (chemicky pramysl, metalurgie aj.)
jsou dlouhodobé zjistovany nejvyssi hodnoty v po-
mérné Sirokém rozmezi 0,7 az 3,3 pg/m’/rok.

2.1.5 Komplexni hodnoceni
kvality ovzdusi

Komplexni hodnoceni kvality ovzdusi bylo v roce
2016 provedeno pro zakladni identifikované typy
meéstskych lokalit (viz tab. 2.1.2). VSechny hodnoce-
né typy méstskych lokalit v§ak nejsou vzdy pokryty
v celém potiebném spektru zajmovych latek; u kate-
gorie 7 — nejsou za rok 2016 k dispozici data PAU
a sledovanych kovii. Proto byla v téchto parametrech
kategorie 7 hodnocena podle odhadu stfedni zatéze
v mé&stskych lokalitach kategorie 2 az 5.

Vypocet indexu kvality ovzdusi IKO' vychazi ze
stanovenych imisnich limitd a doporuc¢enych hod-
not WHO. Do jeho zpracovani byly zahrnuty ro¢ni
hodnoty aritmetického priméru oxidu dusicitého,
suspendovanych c¢astic frakce PM, a PM_,
kadmia, niklu, olova, benzenu a benzo[’a]pyrenu.
Roc¢ni stfedni hodnoty IKO, pomé&rné€ vérn¢ interpre-
tuji rozdilnosti v lokalnim zastoupeni a vyznamnosti
spoluptisobicich typt zdrojt a jejich vlivu na kvalitu
ovzdusi.

arzenu,

2.1.4Volatile organic compounds

The concentration of benzene was monitored at 32
stations in the CHMI network in 2016. The annual
benzene limit amount to 5 ug/m®. The data confirm
the crucial importance of industrial production and
secondary transport (despite a significant reduction
in the benzene content of motor gasoline) as the lar-
gest sources of volatile organic compounds and, in
particular, benzene into the air.

The level of air pollution with benzene in the measu-
red urban areas ranged between 0.7-3.3 ug/mlyear
in 2016, with an annual average of 2 to 3.3 ug/m?
at five stations (in the Moravian-Silesian Region).
The annual arithmetic mean value at the background
stations amounted to 0.6 ug/m*. At urban stations not
loaded by industry or transport as well as in traf-
fic-loaded areas, the annual average levels ranged
from 0.8 to 2.4 ug/m*®* with a mean value of 1.2-1.3
ug/m3lyear. In industrially loaded locations (chemi-
cal industry, metallurgy, etc.), the highest values in
the range of 0.7 to 3.3 ug/m®lyear have been detected
in the long term.

2.1.5 Comprehensive evaluation
of air quality

In 2016, 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;
for category 7 — PAH and toxic metals data are not
available for 2016. Therefore, in these parameters,
category 7 was rated 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-
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.

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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V oblastech s vlivem lokaln€ puasobicich malych
zdrojii na tuha paliva dosahla hodnota IKO, podob-
né s lety 2011 az 2015 druhé tiidy kvality ovzdusi
(1,1 az 1,8). Niz8i stfedni hodnoty IKO, v mést-
skych lokalitach, rozdélenych v zavislosti na in-
tenzité dopravy (1,2 az 1,5), potvrzuji vyznamnost
vlivu spalovani tuhych paliv v domécich topenistich
jako zdroje znecisténi méstského ovzdusi. Mirnéjsi
zimy 2013-2016 se sice v tomto ukazateli projevily,
presto vlivu emisi primyslovych zdroji v ostravsko-
-karvinské oblasti odpovida odhad zvySené stfedni
ro¢ni hodnoty IKO_, > 2 (klasifikace 3. tfida IKO —
znecisténé ovzdusi)a maximalni hodnota na stanici
Ostrava-Radvanice (TOREP) spadajici do 4. tiidy
IKO s hodnotou IKO,, 3,6.

Nejvyssi mira Cerpani imisniho limitu byla zjiSténa
pro benzo[a]pyren (BaP), u n¢hoz primérna roc¢ni
koncentrace v Zzadném typu méstské lokality neklesla
pod hodnotu ro¢niho imisniho limitu, rozmezi stred-
nich hodnot se v roce 2016 pohybovalo od 113%
v méstskych pozadovych — dopravou a prumyslem
nezatizenych lokalitach az po nejvyssi (stfedni) hod-
notu 345 % platnou pro ostravské méstské primyslo-
v€ oblasti). Primérna ro¢ni koncentrace Castic PM,
dovych, nejvice pak v méstskych prumyslovych pfi-
padné vesnickych lokalitaich v MSK. Totéz s rozsiie-
nim o dopravné exponované lokality plati pro oxid
dusicity. Vyse Cerpani imisnich limitt v zakladnich
méstskych lokalitdch spolu s hodnotami pro pozadi
CR je uvedena na obr. 2.8. V tab. 2.1.5.1 je uvedeno
v procentech Cerpani ro¢niho imisniho limitu danou
Skodlivinou na nejzatizenéj$i méfici stanici v roce
2016 a pro srovnani i v roce 2015.

In areas with locally acting small pollution sources
using solid-fuel, AQI, reached the value 1.1-1.8,
i.e. class Il air quality. Lower mean AQI, values in
urban localities, classified on the basis of traffic in-
tensity (1.2—1.5) confirm the role of fossil fuels bur-
ning 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 — Karvind region are reflected by the eleva-
ted annual mean value of AQI, > 2 (classification:
class 3 AQI — polluted air), and the maximum value
of AQI, = 3.6 at the station Ostrava-Radvanice TO-
REP (class 4).

The highest exceeding rate of the air pollution limit
value was found for benzo[a]pyrene (BaP); the ave-
rage annual concentration in any type of urban area
did not fall below the annual limit value, the medi-
an values ranged from 113% in urban background
transport and industry unloaded sites to the highest
(medium) value of 345% valid for Ostrava’s urban
industrial areas). The average annual PM, concen-
tration draws the limit at the lowest level in urban
backgrounds and on the contrary most notably in
urban industrial or village localities in MSCs. The
same applies to nitrogen dioxide with the extension
of traffic-exposed sites.

The greatest gap in meeting the air pollution limit
values in the basic urban localities together with the
values for the background of the Czech Republic is
shown in Fig. 2.8. A percentage of the annual limit
for individual pollutants in the most loaded measuring
station in 2016 and for comparison in 2015 is shown
in Tab. 2.1.5.1.

Tab. 2.1.5.1 Podil nejvyssi primérné roéni koncentrace Skodliviny a prislusného limitu v roce 2015 a 2016
Tab. 2.1.5.1 The quotient of the maximum annual mean and the limit value for monitored pollutants in 2015 and 2016

Skodlivina Podil maximalni prim. roéni koncentrace Skodlivina Podil maximalni prdm. roéni koncentrace
Pollutant a imisniho limitu (%) Pollutant a imisniho limitu (%)
Quotient of max. annual mean and limit value (%) Quotient of max. annual mean and limit value (%)
PM,, 103.5 NO, 134.0
(104.3/2015) (117.8/2015)
PM, ¢ 146.0 As 84.0
(135.2/2015) (80.8/2015)
BaP 900.0 Cd 75.3
(783.0/2015) (138.3/2015)
Ni 171 Pb 9.7
(13.1/2015) (12.5/2015)
Benzen 66.0
(v roce 2015 nehodnoceno)
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Tab. 2.2.1.1 Rozpéti priiomérnych ro¢nich koncentraci PM, aNO, na méFicich stanicich, 2016 (v pg/m?)
Tab. 2.2.1.1 The range of PM, and NO, annual mean concentrations at the monitoring stations, 2016 (in pg/me)

Aerosol particles PM, |

ST Republikgvé Méstskeé prostredi / Urban environment
Pollutant pozadi Minimaini hodnota | Priimé&rna hodnota | Maximalni hodnota
Rural background Minimum value Mean value Maximum value
Oxid dusigity (NO,)
. L 5.7 11.0 25.6 53.7
Nitrogen dioxide (NO,)
Aerosolové Castice frakce PM, 13.0 15.0 224 4.7

Pro podobny popis situace v malych sidlech sice stale
neni dost podkladii, nicméné za nejvyznamnéjsi lze
povazovat suspendovan¢ ¢astice (PM, a PM, ), BaP
a arzen, jejichz zdrojem jsou pfevazné malé lokalni

zdroje na pevna paliva.

2.2 Vliv znecisténého ovzdusi na zdravi

2.2.1Expozice obyvatel

Uplatnéni vlivli znecistujicich latek z ovzdusi
na zdravi je zavislé na jejich koncentraci v ovzdusi
a dobé¢, po kterou jsou lidé témto latkam vystaveni.
Skute¢na expozice v prubéhu dne, roku a v pribéhu
zivota jednotlivee znacné kolisa a 1isi se v zavislosti
na povolani, zivotnim stylu, resp. na koncentracich

latek v rznych lokalitach a prostiedich.

Rozpéti koncentraci charakterizujici miru znecisténi
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

Castice obsazené ve vdechovaném vzduchu maji §i-
roké spektrum ucinkl na srdecné-cévni a respiracni
ustroji. Vzhledem k systémovému prozanétlivému
ucinku, pusobeni oxidativniho stresu a ovlivnéni
metabolismu tukl, podpofe aterosklerézy vcetné
kalcifikace srde¢ni artérie, ovlivnéni elektrické ak-
tivity srde¢niho svalu a dal§im uc¢inkiim, jsou pova-
zovany za nejvyznamnéj$i environmentalni faktor
ovliviiyjici imrtnost. Aerosolové ¢astice PM samo-
statn¢, stejné jako cela smeés latek pisobicich zne-
¢isténi venkovniho ovzdusi, jsou zafazeny od roku
2013 Mezinarodni Agenturou pro vyzkum rakoviny
(IARC) Svétové zdravotnické organizace (WHO),

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
2.2.1The population exposure

Manifestation of the effects of air pollutants on health is
dependent on their concentration in the atmosphere and
time for which people are exposed to these substances.
The real exposure during the day, year and during the
life of the individual varies greatly and differs depen-
ding 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
in Tab. 2.2.1.1.

2.2.2 Health effects of air pollution
Particulate matter

Aerosol particles are considered the most significant
environmental factor associated with mortality not
only due to their carcinogenicity, but also because
of their systemic proinflammatory action, creation
of oxidative stress, changes of electrical processes in
cardiac tissue, role in development of atherosclerosis
including calcification of cardiac arteries and other
effects. There is sufficient evidence that exposure to
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 International
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mezi prokazané lidské karcinogeny skupiny 1, pfi-
spivajici ke vzniku rakoviny plic [1].

Dlouhodoba expozice znecisténému ovzdusi ma
za nasledek zvySeni imrtnosti zejména na kardio-
vaskularni a respira¢ni nemoci vcéetné rakoviny plic,
zvySeni nemocnosti na onemocnéni dychaciho ustro-
ji a vyskytu symptomi chronického zanétu pradu-
Sek, snizeni plicnich funkci u déti i dospélych a dalsi
zdravotni dopady. Existence prahové hodnoty expo-
zice PM, ; ktera by mohla byt povazovana za bez-
pecnou pro lidské zdravi, je odborniky stale diskuto-
vana. Podle hodnoceni epidemiologickych studii [2]
nebylo mozné nalézt zadnou takovou mez a zvySena
umrtnost byla spojena i s velmi nizkymi koncentra-
cemi PM, ,, napt 8,5 pg/m’ [3]. Krom¢ toho pfibyva
diikazti o vlivu expozice Casticim na vznik diabetu
II. typu, na neurologicky vyvoj u déti a neurologické
poruchy u dospélych [2]. Kratkodoba expozice zvy-
Senym koncentracim aerosolovych ¢astic se podili
na nartistu nemocnosti i imrtnosti, zejména na one-
mocnéni srde¢né-cévni a dychaci, na zvyseni poctu
osob hospitalizovanych pro onemocnéni kardio-
vaskularniho a dychaciho ustroji, zvySeni kojenecké
umrtnosti, zvySeni vyskytu respira¢nich symptomu
a zhorSeni stavu astmatikd.

Kvantitativni odhad zdravotnich dopad v dusledku
znecisténého ovzdusi byl proveden pro expozici aero-
solovym ¢asticim. Zasadnim ukazatelem zdravotnich
dopadt dlouhodobé expozice je odhad poctu predcas-
né¢ zemielych pro dospélou populaci nad 30 let véku
s vyloucenim vnéjSich pfi¢in umrti (Grazy sebevrazdy
apod.). Tento ukazatel zahrnuje jak pfed¢asnou Umrt-
nost pro jednotlivé piic¢iny umrti (kardiovaskularni nebo
respiracni onemocnéni, rakoviny plic atd.), tak 1 imrti
v dusledku kratkodobé expozice PM. Pro odhad byla
pouzita funkce koncentrace-ucinek doporucena projek-
tem Svétové zdravotnické organizace HRAPIE [4].

Pti pouziti primérného podilu frakce PM, ; ve frakci
PM, zobdobilet2011az2016 ve vysi=75 % lze odhad-
nout navyseni celkové (pfirozené) imrtnosti expono-
vané dospélé populace o 4,52 % na kazdych 10 mg/m*
pramérné rocni koncentrace nad zvolenou bazalni
hladinu 13,3 pg/m’ ¢astic frakce PM . Priimérna kon-
centrace suspendovanych Castic frakce PM  pro mést-
ské prosttedi v roce 2016 ¢inila 22,4 pg/m?. Bazalni
celkova (piirozena) imrtnost obyvatel CR starsich 30
let véku byla tedy v disledku dlouhodobé expozice

Agency for Research on Cancer (IARC) based on an
independent review of more than thousand studies
classified a mixture of substances that are implicated
in air pollution as Class 1 human carcinogens [1].

Long-term exposure to PM air pollution results in
increased mortality from cardiovascular and respi-
ratory diseases, including lung cancer, chronic bron-
chitis, decreased pulmonary function in adults and
children, and in other health problems. A limit value
of PM, ; that might be considered as safe for human
health remains a subject of debate amongst specia-
lists. A recent evaluation of epidemiological studies
[2] has failed to reveal such a limit, whereas incre-
ased mortality has been correlated with very low
PM, , fractions of e.g. 8.5 pg/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 neurolo-
gical dysfunction among adults [2]. Short-term ex-
posure to elevated concentrations of PM plays a role
in development of morbidity and mortality namely in
cases of cardiovascular and pulmonary disease and
associated hospitalization, infant mortality, increa-
sed incidence of respiratory symptoms aggravation,
particularly among asthma sufferers.

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 2011-2016 period at a 75% level
enables estimation of the increase in (natural) morta-
lity among the exposed adult population as 4.5% for
each 10 pg/m?® of the mean annual concentration in
excess of the defined counterfactual level of 13.3 ug/
m?* of PM, fraction. The mean concentration of urban
PM,, in 2016 reached 22.4 pg/m. The overall mor-
tality rate for the CR population aged over 30 years
was therefore increased by 4.11% due to long-term
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navysena o 4,11 %. Primérné ro¢ni koncentrace PM |
se pohybovaly v rozmezi od 13,6 pg/m?® do 41,1 pg/m?
na stanicich v méstskych lokalitach rizného charak-
teru. Podil predc¢asné zemielych v dusledku expozice
PM,  na celkovém poctu zemfelych je tak odhadovan
od hodnot pod 1% v méstskych lokalitach bez doprav-
ni zatéze az po hodnotu 12,6 % v nejvice pramyslové
a dopravou zatizenych lokalitach.

Protoze v dob¢ zpracovani zpravy nebyly k dispozi-
ci detailni demografické a zdravotnické udaje pro rok
2016, nebylo mozno pii odhadu pied¢asné imrtnosti
v dusledku expozice aerosolovym ¢asticim postupovat
standardnim zptisobem pomoci vypoctu atributivnich
ptipadii. Hodnoceni bylo proto provedeno na zakladé
souhrnnych dat o poétu zemielych z databaze CSU
a pomoci odhadu podilu zemtelych do 30 let v€ku
zemielych v disledku dlouhodobé expozice suspen-
dovanym ¢asticim frakce PM,  tak ¢ini 4 000 piipadi.

Oxid dusicity

Oxid dusicity jakozto slozka emisi spalovacich pro-
cest je vysoce korelovan s ostatnimi primarnimi
i sekundarnimi zplodinami, proto nelze jasné€ stano-
vit, zda pozorované zdravotni G¢inky jsou duasled-
kem nezavislého vlivu NO, nebo spiSe plisobenim
celé smési latek, zejména aerosolu [5], uhlovodikd,
ozonu a dalsich latek [6]. Hlavnim G¢inkem kratko-
dobého piisobeni vysokych koncentraci NO, je na-
rust reaktivity dychacich cest; na zaklad¢ puisobeni
na zmeény reaktivity u nejcitlivéj$ich astmatikl je
odvozena také doporuc¢end hodnota WHO pro 1ho-
dinovou koncentraci 200 pg/m?. Nejvice jsou oxi-
du dusi¢itému vystaveni obyvatelé velkych mést-
skych aglomeraci vyznamné ovlivnénych dopravou.
Z hodnot zjisténych roc¢nich praméra vyplyva, ze
v dopravou zatizenych castech napt. prazské aglo-
merace lze u obyvatel ocekdvat snizeni plicnich
funkci, zvySeni vyskytu respiracnich onemocnéni,
zvysSeny vyskyt astmatickych obtizi a alergii, a to
u déti i dospélych.

Prestoze kvantitativni vztahy expozice a zdravot-
nich ucinkit NO, (napf. na celkovou, kardiovaskulér-
ni a respiracni umrtnost) byly specifikovany, nelze
jednoznacné stanovit miru prekryvani téchto ucinkl
s pasobenim ostatnich znecistujicich latek v ovzdusi.
Proto odbornici doporucuji hodnotit zdravotni dopady

PM, exposure. In view of the range of mean annual
concentrations of this pollutant from 13.6 pg/m? to
41.1 pg/md 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 less than 1% in urban localities with
no traffic load to 12.6% in the most industrially and
traffic burdened localities.

Because at the time of elaborating this report were
not available a detailed demographic data for 2016,
it was impossible to employ standard procedure using
attributive cases method to estimate premature deaths
caused by exposure to aerosol particles. The estima-
te was therefore made using aggregate data on death
counts from the Czech Statistical Office database and
the estimate of deaths up to 30 years of age and deaths
for external causes. An estimation of four thousand
premature deaths in 2016 caused by long-term expo-
sure to PM was performed.

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 pg/m® was derived. The residents
of large urban areas affected by transit and targeted
traffic have been highly exposed. The recorded annual
average values show that in areas heavily burdened
by traffic e.g. in Prague agglomeration, reduced lung
function, increased incidence of respiratory diseases,
increased incidence of asthmatic aggravation and al-
lergies can be expected both in adults and children.

Although quantitative relationships of exposure and
health effects of NO, (e.g. on total, cardiovascular
and respiratory mortality) have been established, the-
re cannot by clearly determine the degree of overlap
between these effects with the effects of other outdoor
air pollutants. That’s why experts recommend asses-
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znecisténi ovzdusi na zakladé vztahl pro suspendo-
vané Castice, ve kterych je vliv dalsich zneéist'ujicich
latek zahrnut [4].

Ozén

Pfizemni 0zo6n neni do atmosféry emitovan, ale vzni-
ka fotochemickymi reakcemi oxidi dusiku a téka-
vych organickych latek. Znecisténi ovzdusi ozoénem,
které je typickou soucsti tzv. letntho smogu, mize
v teplém obdobi roku dosahovat miry ovliviiujici
zdravi. Ozon ma silné drazdivé ucinky na ocni spo-
jivky a dychaci cesty a ve vysSich koncentracich
zpusobuje ztizené dychani a zanétlivou reakci sliz-
nic v dychacich cestach. ZvySené citlivé vuci ex-
pozici ozonu jsou osoby s chronickymi obstruk¢-
nimi onemocnénimi plic a astmatem. Kratkodoba
1 dlouhodobé expozice ozénu ovliviluje respiracni ne-
mocnost i imrtnost. Chronicka expozice ozénu zvy-
Suje Cetnost hospitalizaci pro zhorSeni astmatu u déti
a pro akutni zhorSeni kardiovaskularnich a respirac-
nich onemocnéni u starSich osob [4].

Z hlediska kratkodobych efekti vede expozice ozonu
ke zvySeni celkové denni Gmrtnosti v celé populaci
0 0,3% na kazdych 10 pg/m® nad hladinu 70 pg/m?,
pocitano pro denni maximalni 8hodinovou koncentra-
ci. Dopad dlouhodobé expozice na tmrtnost u popula-
ce pouze nad 30 let je pak odhadovén na 1,4 % na kaz-
dych 10 pg/m? priméru z maximalnich dennich 8hodi-
novych koncentraci ozénu nad 70 pg/m?® béhem obdobi
duben — zaii [4].

Oxid uhelnaty a oxid sifi€ity

Znecisténi ovzdusi oxidem uhelnatym a oxidem sifi-
¢itym neptedstavuje v méfenych sidlech vyznamné
zdravotni riziko, i kdyZ v ptipad¢ oxidu sifi¢itého prah
ucinku pro 24hod. koncentraci nebyl epidemiologic-
kymi studiemi dosud zjistén. Jen ojedinéle se vysky-
tuji na nékterych mistech koncentrace oxidu sifi¢ité-
ho vyssi nez 40 pg/m?, coz predstavuje dvojnasobek
cilové hodnoty doporuc¢ené WHO s vysokou mirou
predb&zné opatrnosti.

Kovy
O zdravotnich dopadech expozice stopovym mnozstvi

kovim ve volném ovzdusi existuje velmi malo védec-
kych poznatkli. Provedené epidemiologické studie

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 atmo-
sphere. It results from photochemical reactions between
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 le-
vels affecting health. Ozone has strong irritating effect
on the conjunctiva and respiratory tract and at higher
concentrations causes breathing problems and muco-
sal inflammatory response in the airways. Increasing-
ly sensitive to ozone exposure are people with chronic
obstructive pulmonary disease and asthma. Short-term
and long-term exposure to ozone affects the respirato-
ry morbidity and mortality. Chronic exposure to ozone
increases the frequency of hospitalization for asthma
exacerbation in children and acute worsening of car-
diovascular and respiratory diseases in the elderly [4].

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

Carbon monoxide and sulphur dioxide

Levels of carbon monoxide and sulphur dioxide in ou-
tdoor air do not constitute a significant health risk in
the measured municipalities, although in the case of
sulphur dioxide the threshold effect for 24-h concen-
tration has not been yet detected in epidemiological
studies. Sulphur dioxide concentrations occur only
occasionally over 40 pg/mé, which is twice the target
value recommended by the WHO with a high degree
of precaution.

Metals
There is insufficient scientific evidence concerning

the health effects of exposure to airborne heavy me-
tals. Epidemiological studies show the possible in-
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ukazuji na mozné ovlivnéni u¢ink PM,  na Kardio-
vaskularni systém mimo jiné i prostfedni’ctvim obsa-
zenych kovi, zejména piechodnych, 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¢inki nepfedstavuji zjisténé
koncentrace kadmia, niklu, olova a arzenu ve vétSing
oblasti vyznamné zdravotni riziko.

2.2.3Hodnoceni zdravotnich rizik
karcinogennich latek

Odhad teoretického zvyseni pravdépodobnosti vzniku
nadorovych onemocnéni v disledku dlouhodobé ex-
pozice Skodlivinam z venkovniho ovzdusi byl prove-
den pro arzen, nikl, kadmium, benzen a pro benzo[a]
pyren. Odhad vychazi z teorie bezprahového piso-
beni karcinogennich latek a uvazuje linearni vztah
mezi davkou a uéinkem. Pro vypocet byly pouzity
hodnoty jednotkového rizika (UCR), coz je velikost
rizika zvysSeni pravdépodobnosti nadorového one-
mocnéni pfi celozivotni expozici 1 pg/m* karcino-
genni latky z ovzdusi. Hodnoty jednotkového rizika
pro hodnoceni karcinogennich latek (tab. 2.2.3.1)
byly pfevzaty z materiald Svétové zdravotnické
organizace (Air quality guidelines for Europe, Air
quality guidelines, Global update 2005) a z dalsich
zdroju (US EPA, HEAST).

Pro obyvatele jednotlivych typti méstskych lokalit
byla uvazovana celozivotni expozice sledovanym
latkdim na Grovni ro¢nich aritmetickych priméra
za rok 2016 a byla vypoctena mira individudlniho
rizika.

Sluence on the effects of PM, on the cardiovascular

system via contained heavy metals including chrome,
nickel, cadmium, manganese or mercury [2]. Lead
detected in aerosol samples is no longer a health risk
in terms of direct exposure since the 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 outdoor air was carried out for arsenic, nic-
kel, BaP and benzene. The estimate is based on the
theory of non-threshold effect of carcinogens and
takes into account the linear relationship of dose
and effect. For the calculation, unit cancer risk va-
lues (UCR) were used, these being the magnitude
of the risk of increased probability of oncological
disease at a life-long exposure to 1 pg/m® of the
carcinogens in ambient air. The UCR values for the
assessment of carcinogens (Tab. 2.2.3.1) were ta-
ken from WHO materials (Air Quality Guidelines
for Europe, Air Quality Guidelines, Global Update
2005 - Particulate Matter, Ozone, Nitrogen Dioxide
and Sulphur Dioxide and other sources (US EPA,
HEAST).

For inhabitants of individual types of urban locali-
ties, lifelong exposure to monitored substances was
considered and expressed as annual arithmetic me-
ans for 2016, allowing calculation of the extent of
individual risk.

Tab. 2.2.3.1 Hodnoty UCR pro sledované latky s karcinogennim u¢inkem
Tab. 2.2.3.1 Unit cancer risk values for the monitored carcinogens

Skodlivina Arzen Nikl Benzo[a]pyren Benzo[a]anthracen
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[ghi]perylene Dibenz[ah]anthracene
Jednotka rizika 1.0E-04 1.0E-05 1.0E-06 1.0E-03
UCR
Skodlivina Chrysen Indeno[1,2,3-cd]pyren Kadmium Benzen
Pollutant Chrysene Indeno[1,2,3-cd]pyrene Cadmium Benzene
fjecdgmka fizika 1.0E-06 1.0E-04 1.74E-04 6.0E-6
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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, 2016
Tab. 2.2.3.2 Estimate of the individual risk from exposure to airborne carcinogens, in number of cancer cases

per 1 mil. population, 2016

Méstskeé prostredi / Urban environment

Skodlivina Republikové pozadi —— —— —
Pollutant Rural background Minimalni hodnota Primérna hodnota Maximalni hodnota
Minimum value Mean value Maximum value
Arzen / Arsenic 0.86 0.74 1.95 7.61
Nikl / Nickel 0.09 0.12 0.27 1.30
Kadmium / Cadmium 0.02 0.02 0.06 0.66
Benzen / Benzene 3.60 4.20 7.80 19.80
Benzo[a]pyren /
Benzo[ajpyrene 41.76 51.33 155.73 783.00

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

Teoretické zvyseni rizika nadorového onemocnéni v di-
sledku expozice zneCistujicim latkdm z venkovniho
ovzdusi se jiz n€kolik 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-
dob¢ ptedstavuje expozice karcinogennim polycyklickym
aromatickym uhlovodikim: v nejvice zatizenych priamys-
lovych méstskych lokalitdch bylo dosazeno hodnot, které
predstavuji zvyseni celozivotniho rizika vzniku nadoro-
vého onemocnéni o téméf jeden piipad na tisic obyvatel.

2.3 Monitoring vnitiniho ovzdusi
v materskych skolach

Monitorovani kvality vnitfniho ovzdusi je druhou zaklad-
ni soucasti Subsystému 1. Zdravotni disledky a rizika
znecisténi ovzdusi. Kvalita ovzdusi v interiéru je ovlivngé-
na fadou zdroju znecisteéni a lze ji zlepsit kontrolou téch-
to zdroji a uéinnym vétranim. Vyznamnym faktorem
ovliviyjicim interiér je 1 venkovni ovzdusi, které muze
byt znecisténo blizkymi dopravnimi nebo priamyslovy-
mi zdroji. Po zakladnich Skolach (obdobi 2006 az 2008)
byla pozornost zamétena na deskripci Zivotniho prostiedi
specifické skupiny — déti navstévujicich matetské skolky.

Tab. 2.2.3.2 summarizes the results on the individual
risk for evaluated chemicals based on recorded con-
centrations from rural background stations, minimum
values of health risk for inhabitants of urban localities
with minimal load and maximum values for inhabi-
tants of maximum load urban areas. Mean values of
individual risk were calculated on the basis of car-
cinogen concentrations in all types of the monitored
urban localities.

The theoretical increase of cancer risk caused by ex-
posure to pollutants from the outdoor air has not es-
sentially changed for several years and is in the range
of 107 — 10 for the different carcinogens (one incre-
mental cancer case per 10 million to 1 thousand po-
pulation). The greatest long-term contribution is from
exposure to carcinogenic polycyclic aromatic hydro-
carbons (BaP): in the most burdened industrial urban
areas the values attained represent an incremental
lifelong cancer risk by almost one case per 1,000 of
the population.

2.3 Monitoring of indoor air quality at
nursery schools

Indoor air quality monitoring is the second basic
component of Subsystem I. Health consequences and
risks of air pollution. Indoor air quality is influenced
by a number of pollution sources; it can be impro-
ved by controlling these sources and by efficient ven-
tilation. An important factor influencing the indoor
is also outdoor air, which can be polluted by nearby
transport or industrial sources. After primary schools
(2006-2008), attention was focused on describing the
environment of a specific group — children attending
nursery schools.
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Zamérem bylo aktualizovat, a rozsitit informace o vy-
skytu latek ve vnitinim ovzdu$i matefskych skol,
o existujicich zdrojich a o problémech a spolupiisobi-
cich vlivech. Jednim z vystupt studie jsou doporuceni
tykajici se napf. stavebnich ¢i uzitnych materiali a re-
zimu provozu vedouci ke zlepSeni kvality prostiedi
v matefskych Skolach.

Pii feseni SZU spolupracoval s odbory HDM mistng
ptislusnych Krajskych hygienickych stanic a v oblasti
zajisténi méteni a laboratornich ¢innosti se Zdravot-
nim tstavem se sidlem v Ostravé a Zdravotnim usta-
vem se sidlem v Usti nad Labem.

V méstech nad 100 tisic obyvatel (v B¢, Ostrave,
Plzni, Liberci a v Praze) bylo v topné sezoné 2015—
2016 proméfeno celkem 25 mateiskych $kol. Skolky
byly ve spolupraci s mistné ptislusnymi odbory HDM
vybirany tak, aby byly pokryty rizné typy méstskych
lokalit. V proméfeném souboru skolek bylo 6 skolek
(24%) v méstské pozadové lokalité (kategorie 2),
6 Skolek (24 %) v méstské lokalité s mirnou az stiedni
dopravni zatézi (kategorie 3, 4), 9 skolek (36 %) v do-
pravné exponované lokalité (kategorie 5, 6) a 4 Skolky
(16 %) byly v primyslové lokalité (kategorie 8 az 10).

V kazdé skolce byla zmétena vzdy jedna tiida a sou-
bézné byla sledovéana kvalita venkovniho ovzdu-
§i v okoli Skolky. Byly sledovany a hodnoceny jak
chemické faktory (t¢kavé organické latky — benzen,
toluen, suma xylend, etylbenzen, styren, tetrachlore-
ten, limonen, alfa-pinen a déle aceton, acetaldehyd,
formaldehyd), fyzikalni parametry (teplota, vlhkost,
hmotnostni koncentrace frakci PM,, PMZ’5 a PMI,O,
distribuce submikrometrickych frakci ¢astic), tak bi-
ologické faktory (mikroorganismy, plisn¢). Prib¢h
hodnot CO, pak charakterizoval vyménu vzduchu
(vétrani) v méfenych tiidach.

Meéteny byly vzdy prostory, kde si déti hraji a spi;
meteni a odbér vzorkid probihaly podle aktualizova-
ného metodického navodu a jednotnych vzorkovacich
a analytickych postupd, které spolupracujici zdravot-
ni Gstavy obdrzely pied zahajenim realizace projek-
tu. Laboratorni analyzy tékavych organickych latek
po odbéru pasivnimi dozimetry zajistovala pro Pra-
hu, Ostravu a Brno laboratof ovzdusi SZU, pro Plzei
a Liberec laboratot ZU se sidlem v Usti n/Labem.
Mikrobiologické rozbory provadéla jednotliva praco-
Viste.

The intention was to update and upgrade the in-
formation on the occurrence of substances in the
indoor air of nursery schools, on pollution sources
and on problems and interacting influences. One of
the outputs of the study is recommendations on e.g.
building and utility materials and operation mode
to improve the environment in nursery schools.

The NIPH cooperated with departments of Hygiene
of children and adolescents within particular regi-
onal Public Health Authority, in the field of mea-
surement and laboratory activities with the Public
Health Institutes in Ostrava and in Usti n/Labem.

In the cities of more than 100,000 inhabitants (in
Brno, Ostrava, Pilsen, Liberec and Prague) a total
of 25 nursery schools were measured in the heating
season 2015-2016. Nurseries were selected to co-
ver different types of urban areas. There were 6 nur-
series (24%) in the urban background (category 2),
6 nurseries (24%) in the urban area with mild to
moderate traffic load (category 3, 4), 9 nurseries
(36%) in categories 5 and 6, and 4 nurseries (16%)
in industrial sites (categories 8 to 10).

In each nursery school, one classroom (space whe-
re children play and sleep) was measured and the
outdoor air quality in the vicinity of the kindergar-
ten was monitored in the same time. Both chemi-
cal factors (volatile organic compounds - benzene,
toluene, sum of xylenes, ethylbenzene, styrene, te-
trachloroethene, limonene, alpha-pinene, acetone,
formaldehyde), physical parameters (temperature,
humidity, PM,, PMZV5 and PMLO, distribution of
submicrometric particle fractions) and biological
factors (microorganisms, fungi) were monitored
and evaluated. The course of CO, values then cha-
racterized the air exchange (ventilation) in the me-
asured classrooms

Measurement and sampling were carried out ac-
cording to the requirements of the updated met-
hodological manual and the unified sampling and
analytical procedures that the cooperating health
institutes received before the implementation of
the project. Laboratory analyzes of volatile orga-
nic compounds were carried out by the NIPH and
Public Health Institute in Usti nad Labem. Micro-
biological analyzes were carried out by individual
workplaces.
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Soucasti studie bylo dotaznikové Setfeni. Pfed jeho
zahajenim byla zorganizovdna pracovniky odboru
HDM mistni KHS a pracovniky SZU ve sledova-
nych Skolkach informacéni kampan. Multifaktoridlni
dotaznik se skladal celkem ze Sesti Casti, které ob-
sahovaly kromé& obecnych otazek dotazy na zdra-
votni stav ditéte, jeho casovy rozvrh, informace
o stravovacich navycich, otazky k domacimu prostiedi
ditéte a otdzky na socio-ekonomickou situaci rodiny.
Celkem se od rodicu podatilo ziskat 340 vyplnénych
dotaznikll, coz predstavuje vice nez 50 % respondenci.

Nameétené hodnoty a vystupy z dotazniki jsou shrnu-
ty v zaveérecné zpravé na adrese http://www.szu.cz/
uploads/documents/chzp/ovzdusi/Vnitrni_ovzdusi/
indoor 2015 2016/mskolky zprava 2016.pdf.

V ramci studie nebyly v proméfenych matetskych
Skolach identifikovany zasadni problémy v kvalité
vnitiniho prostiedi. U nékterych sledovanych ukaza-
telt byla situace lepsi nez v zakladnich skolach — je to
nejpravdépodobnéji disledkem jiného rezimu provo-
zu a aktivit déti téchto zfizeni a jejich kapacity. V mé-
fenych tfidach nebyly problémem organické latky
a az na jednu vyjimku ani mikrobidlni z4t&z.

Rizny pristup k adrzbé prostor reprezentuji zvysené
hodnoty terpenti — limonenu a o-pinenu ve vSech péti
Skolkach v Libereckém kraji; nizsi intenzita vétrani
byla specifickd pro matetfské Skolky v Ostrave, kde
byly naméfeny, ve srovnani s ostatnimi Skolkami, vyssi
hodnoty organickych latek se zdroji vyhradné ve vniti-
nim prostfedi. Divodem zde muaze byt naptiklad pod-
védoma obava z vlivu mistniho znecisténého ovzdusi.

Studie potvrdila nékteré predpoklady, které 1ze i pro
tento segment Skolstvi zobecnit:

* V topné sezéné¢ muze byt problémem dodrzovani
pozadovanych hodnot mikroklimatickych parametrti
(v nékterych tfidach byly naméfeny mirn¢ zvySené
hodnoty teploty a nizsi hodnoty relativni vlhkosti);

* narazové zde mohou byt, zvlasté v obdobi zvy-
Sené fyzické aktivity déti, vyssi hodnoty oxidu
uhlic¢itého;

e samostatnou kapitolou je zvySend az nadlimitni
prasnost, jejimz zdrojemjsou ve vnitinim prostiedi
témét vyhradné aktivity déti, castecné rezim a zpu-
sob uklidu a venkovni ovzdusi. Méfeni prokazalo
jednoznac¢nou vazbu hmotnostnich koncentraci

The study included a questionnaire survey. Prior to
its launch, an information campaign in the nursery
schools was organized. The multifactorial questi-
onnaire consisted of a total of six sections, which
included, besides general questions, questions
about the child’s health condition, its timetable,
information about eating habits, questions about
the child’s home environment, and questions about
the socio-economic state of the family. In total, 340
completed questionnaires were obtained from pa-
rents, representing over 50% of respondents.

The study did not found major problems in the qua-
lity of the indoor air of the nursery schools. For
some monitored indicators, the situation was better
than in primary schools — most likely due to diffe-
rent mode of operation and activities of the chil-
dren in these establishments, including their other
capacity. Organic substances were not a problem
and with only one exception neither microbial bur-
den in the measured classes.

Different mode of room maintenance represents
elevated values of terpenes — limonene and a-pi-
nen in all five nurseries in the Liberec region; the
lower ventilation intensity was specific for nursery
schools in Ostrava, where higher values of orga-
nic substance from indoor sources were measured
as compared with other nurseries. The reason may
be, e.g. subconscious fear of local polluted outdoor
air.

The study confirmed some assumptions that can be
generalized for this section of education:

* In the heating season, a problem of adhering
to the required microclimate parameter values
(slightly elevated temperature and lower rela-
tive humidity values were measured in some
classes);

< higher levels of carbon dioxide, especially in
the period of increased physical activity of
children;

e an increased dustiness, the source of which
is almost exclusively the activity of children,
partly the mode of cleaning and also outdoor
air. The measurement showed a clear associ-
ation of the mass concentrations of the ““gross”
PM. _ . fraction to the children’s or the person’s

2,5-10
activities (games, movement, lunch, sleep, or

SZU Praha, Ustfedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System
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»hrubé® frakce PM, . = na aktivity (hry, pohyb,
obéd, spanek Ci nepfi:tomnost) détirespektive osob
v mistnosti. U frakce PM, ; jiz neni tato vazba
tak silna 1 kdyz je stale jest¢ identifikovatelna
a u frakce PM, | se jiz na kvalit€ ovzdusi vice po-
dili dalsi vlivy ,(majoritné transport z venkovniho
ovzdusi).

Ziskana data o kvalit¢ vnitiniho prostiedi v matetskych
Skolkach jsou cennym zdrojem informaci pfi rozho-
dovani o jejich provozu, udrzbé, vybaveni, stavebnich
a uzitnych materialech vcéetné moznych opatieni, a to
zvla§teé v soucasnosti, kdy se objevuje vyrobci iniciova-
na tendence vse fesit instalaci novych technologii.

Sjednoceni pouzitych odbérovych a méficich metod
umoznilo nejen zisk relevantnich dat, ale 1 ovéfit moz-
nosti spojené s piipravou aktualizace Vyhlasky MZ CR
6/2003 Sb.
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absence) in the room. For PM,, this link is
not so strong even though it is still identifiable;
PM, , air pollution is already more influenced
by other sources (mostly outdoor air).

The obtained data on the quality of the indoor air in
nursery schools are a valuable source of information
when deciding on their operation, maintenance, equi-
pment, construction and utility materials, including
possible measures. This is important especially today
when the tendency of the manufacturer appears to ad-
dress everything by installing new technologies.

The unification of used sampling and measuring met-
hods enabled not only the gain of relevant data, but
also to verify the possibilities connected with the pre-
paration of the updated Decree of Ministry of Health
No.6/2003 Coll.
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Obr. 2.1 Priimérné ro¢ni koncentrace ¢astic frakce PM,, podle typu lokalit, 2016
Fig. 2.1 Annual mean levels of particulate matter PM. by type of the locality, 2016
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Obr. 2.2 Rozdéleni ¢etnosti méstskych stanic podle poétu dnii v roce s prekroc¢enim denniho imisniho limi-
tu PM, , 2016 (hodnoceno 109 méficich stanic v 78 sidlech)

Fig. 2.2 Frequency distribution of urban stations by number of days exceeding the daily PM limit value,
2016 (covered 109 measuring stations in 78 municipalities)
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Obr. 2.3 Odhad pribéhu primérné ro¢ni koncentrace ¢astic PM,  a PM, . v béZném méstském pozadi*
CR (bez Moravskoslezského kraje), 1997-2016

Fig. 2.3 Estimation of the trend of mean PM,, and PM, . annual concentrations in the Czech urban
background* (except the Moravian-Silesian Region), 1997-2016
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* spoc¢teno pro méstské obytné lokality kategorie 2 az 5 na zakladé kategorizace méficich stanic (viz. tab. 2.1.2)
* calculated for urban residential locations in the categories 2-5 based on measurement stations categorization (see Tab. 2.1.2)

Obr. 2.4 Priibéh mésicnich primérnych hodnot podilu frakce PM, , ve frakci PM, na stanicich rizného
charakteru, 2016
Fig. 2.4 The time trend of the monthly average ratio of PM,  to the PM,; fraction at stations of different cha-
racter, 2016
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Obr. 2.5 Primérné ro¢ni koncentrace &astic PM, . na méstskych stanicich, 2016
Fig. 2.5 Annual mean concentrations of PM, . at the urban monitoring stations, 2016
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Kéd stanice ISKO / Code of ISKO station

JKOSA — KoSetice (republikové pozadi / national background). Prvni pismeno znaci kod kraje / first letter denotes the region
code (A - Praha, S — Stfedocesky kraj, C — JihoCesky kraj, K — Karlovarsky kraj, P — Plzerisky kraj, L — Liberecky kraj, U — Us-
tecky kraj, H — Vychodocesky kraj, E — Pardubicky kraj, J — kraj Vysocina, B — Brnénsky kraj, Z— Zlinsky kraj, M — Olomoucky
kraj, T — Moravskoslezsky kraj).

Obr. 2.6 Odhad priibéhu sti‘edni ro¢ni koncentrace BaP, arzenu a niklu pro méstské pozadi, 1997-2016
Fig. 2.6 Estimation of the mean annual levels of BaP, arsenic and nickel for the Czech urban background,
1997-2016
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* spocteno pro méstské obytné lokality kategorie 2 az 5 na zakladé kategorizace méficich stanic (viz. tab. 2.1.2)
* calculated for urban residential locations in the categories 2-5 based on categorization of the measurement stations (see Tab. 2.1.2)
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Obr. 2.7 Primérné ro¢ni koncentrace polycyklickych aromatickych uhlovodikii, 2016
porovnani s odhadem stif‘edni hodnoty pro méstské pozadi

Fig. 2.7 Annual mean concentrations of polycyclic aromatic hydrocarbons, 2016
comparison with the mean value for the urban background
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Mésto, kod stanice ISKO / City, code of ISKO station

AOX — Praha, KO — Kolin, KRA — Kralupy, KLS — Kladno Svermov, BNL — Brandys N/L, CB — Ceské Budgjovice, KT — Klatovy,
PM — Plzen, LB — Liberec, TP — Teplice, UL — Usti n/L, HB — Havli¢kiv Brod, HK — Hradec Kralové, PU — Pardubice, BM —
Brno, ZL — Zlin, HO — Hodonin, JI — Jihlava, ZR — Zdar n/S, Kl — Karvina, OL — Olomouc, OV - Ostrava, CT — Cesky Té&Sin,
VM — Valasské Mezifi¢i, STU — Studénka, republikové pozadi/national background — P1 — KosSetice, P6 — Kucharovice)

Obr. 2.8 Cerpani roéniho imisniho limitu $kodlivin v lokalitach riizného charakteru, v procentech pii-
slu$né limitni hodnoty, 2016

Fig. 2.8 The quotient of average annual concentrations and respective limits of the pollutants, in % of
the respective limit, 2016
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Obr. 2.9 Priimérné ro¢ni a sezénni koncentrace benzo[a]pyrenu na vybranych stanicich, 2005-2016
Fig. 2.9 Average annual and seasonal concentrations of benzofa[pyrene at selected stations, 2005-2016
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3. ZDRAVOTNIi DUSLEDKY
A RIZIKA ZNECISTENI PITNE
A REKREACNI VODY

Pitnou vodou z vetejnych vodovodi bylo v roce 2016
zésobovano 94,4 % 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 vetejného 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 cast 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 labora-
tofe. Do zpracovani udajii o kvalité pitné vody nejsou
zahrnuta data pfi havarijnich stavech. Ukazatele kva-
lity jsou posuzovany podle vyhlasky ¢. 252/2004 Sb.,
kterou se stanovi hygienické poZadavky na pitnou
a teplou vodu a Cetnost a rozsah kontroly pitné vody,
ve znéni pozdejsich predpist, kterd je harmonizovana
s evropskou smérnici Rady 98/83/EC o jakosti vody
uréené pro lidskou spotiebu. Ve srovnani s touto smér-
nici zahrnuje Ceska vyhlaska vice ukazateli kvality
a u nekolika ukazateli mé pfisnéjsi limitni hodnotu,
coz smeérnice piipousti (nastavuje pouze minimalni
pozadavky a Clenské zemé¢ EU maji pravo tyto poza-
davky rozsifit ¢i zpfisnit).

V roce 2016 bylo monitorovano celkem 4 079 vodo-
vodi!. Pfevazné se jedna o malé vodovody (3 807),
z nichz je zasobovano méné nez 5 000 obyvatel. Pou-
ze 272 vodovodu patiilo do kategorie vétSich, na néz
je napojeno 5 000 a vice obyvatel, ty vSak zasobuji
cca 80% obyvatel CR zasobovanych vodou z veiej-
ného vodovodu. Celkem 40 % obyvatel je zadsobovano
pitnou vodou vyrobenou ze zdroji podzemnich, 39 %
z povrchovych a 21 % ze zdroji smisenych. Celkovy
pomér vyrobené vody z podzemnich a povrchovych
zdroji je asi 1:1.

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

In 2016, drinking water from the public water supply
systems was available to 94.4% of the Czech pop-
ulation. Data on drinking water quality has been
obtained since 2004 within the information system
maintained 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 oper-
ators, which frequency and scope are laid down by
the law, while the minority of the data is obtained
within the public health surveillance. The results of
analyses can only be entered into the information
system if obtained by an accredited, authorized, or
good laboratory practice certified laboratory. The
data during emergency conditions are not included
into the processing. The quality indicators have been
evaluated by Decree no. 252/2004 Coll. as amend-
ed, which is harmonized with the European Council
Directive 98/83/EC, on the quality of water intended
for human consumption. In comparison with the Di-
rective the Czech Decree includes more quality indi-
cators and some indicators have stricter limit value,
which the Directive permits.

In 2016, a total of 4,079 water mains* were moni-
tored. The overwhelming majority of the water ma-
ins (3,807) were smaller, i.e. serving less than 5,000
population. Only 272 water mains were classified as
larger but served 80% 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 un-
derground, surface, and mixed sources, respectively.
The rate of underground and surface sources is ap-
proximately 1:1.

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

1. The basic unit used in the assessment of drinking water qua-
lity from the public water supply system as defined by the De-
cree 252/2004 Coll. as amended is the supply zone. A supply
zone is virtually the same term as a public water supply; 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 2016 bylo provedeno zhruba 33 tisic odbéra
pitné vody, pii kterych bylo ziskano vice nez 957 ti-
sic hodnot jednotlivych ukazateld jakosti vody. Limity
zdravotn¢ vyznamnych ukazatelti (limitovanych nej-
vy$$i mezni hodnotou?, NMH) byly prekroceny cel-
kem v 1 433 ptipadech. Mezni hodnoty’ (MH) uka-
zatell jakosti, charakterizujicich pfedevsim organolep-
tické vlastnosti pitné vody, nebyly dodrzeny v 5 662
pripadech. Ve vétsich vodovodech bylo z celkového
poctu stanoveni piislusného typu limitni hodnoty zjis-
téno prekroc¢eni NMH v 0,06 % a MH v 0,8 % stanove-
ni. Podobné v mensich vodovodech piekrocilo NMH
0,4% stanoveni, MH 1,8% stanoveni. Vyvoj jakosti
pitné vody dodavané vetrejnymi vodovody, respektive
vyvoj Cetnosti prekroc¢eni limitnich hodnot ve velkych
a malych vodovodech v letech 2009-2016, je znazor-
nén na obr. 3.1. Z udaji ziskanych v rimci monitoringu
dosud vyplyvalo, ze dochazi k postupnému mirnému
zlepSovani jakosti pitné vody distribuované vetrejnymi
vodovody — coz ovsem plati pro celorepublikové zpra-
covani vysledki a nevylucuje, ze v nékterych vodovo-
dech nemohlo dojit k vyraznému zhorSeni nebo (spise)
zlepSeni stavu — nicméné v roce 2015 se tento trend
zastavil, kdyz bylo pozorovano ¢etnéjsi nedodrzovani
NMH nez v ptedeslych letech. Hlavni pfi¢inou je sle-
dovani vétsiho spektra pesticidnich latek a jejich meta-
bolitl a tim také Castéjsi nalézani vyssich koncentraci.
Stejny trend byl pozorovan i v roce 2016 — opticky po-
kles v tomto roce je dan délenim metaboliti pesticidl
na tzv. relevantni a nerelevantni a odlisSnym vyhodno-
covanim jejich ndlezii oproti pfedeslym rokiim.

Cetnost nedodrzeni limitnich hodnot vzriistd se
zmensSujici se velikosti vodovodu (s klesajicim
poctem zasobovanych obyvatel). Nejcastéji jsou
nedodrzovany limitni hodnoty pro zelezo, mangan
a pro hodnotu pH. Ve vétSich vodovodech je oproti
mensim vodovodim zjistovano cetnéjsi prekraco-
vani limitni hodnoty pro chloroform (2,0 % stano-
veni), nebot’ chloroform vznika jako vedlejsi pro-
dukt chlorovani vody a jeho obsah je zavisly mimo
jiné na dob¢ zdrzeni vody v potrubi, ktera je u vét-

2. Nejvy3Si 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 verejného zdravi jinak.

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

3.1 Drinking water quality

In 2016, about 33 thousand drinking water samples
were analyzed and more than 957,000 pieces of data
on drinking water quality indicators were obtained.
The maximum limit values? (MLVs) for the indicators
with significance for health were exceeded in 1,433
samples analysed. Failure to comply with the limit
values® (LVs) for the drinking water quality indica-
tors relevant to the sensory properties was reported
in 5,662 samples analysed. In larger water supplies,
MLV and LV was exceeded in 0.06% and 0.8%, re-
spectively, of the totals of the corresponding type of
the limit value analyses. Similarly, in smaller water
mains, the respective rates were 0.4% and 1.8%. The
trend in the drinking water quality from the public
supply system in 2009-2016 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 similar trend was observed in 2016
- the optical decline is due to the division of pesticide
metabolites into so-called relevant and irrelevant and
different evaluation of their findings compared to pre-
vious years.

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 and manganese
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 often exceed-
ed for chloroform (in 2016: 2.0% of findings). This
is due to the fact that the chloroform is a by-product

2. The maximum limit value (MLV) limits the content of the re-
spective indicator with significance for health in drinking water.
When MLV is exceeded, the water is unsuitable for use as drin-
king 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-complian-
ce with LV usually does not pose an acute health risk. Non-compli-
ance with LV usually does not pose an acute health risk.
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§ich vodovodil delsi. Velké vodovody také Castéji
vyuzivaji k Gpravé povrchovou vodu s ptirozené
vy$§im obsahem pfirodnich organickych latek, ze
kterych chloroform vznikda, nez vody podzemni.
V mensich vodovodech byly castéji piekracovany
limitni hodnoty pro dusi¢nany a ostatni ukazatele.

V nékterych vodovodech jsou nalézany nadlimitni
koncentrace fady pesticidnich latek. Celkem bylo pro-
vedeno pies 33 tisic stanoveni koncentraci zhruba 187
pesticidnich latek ve vétSich vodovodech a zhruba 119
tisic stanoveni v mensich vodovodech. Nej¢astéji jsou
prekracovany limitni hodnoty pro acetochlor ESA
(ve vétsich vodovodech 22 piekroceni z 278 stanove-
ni, v mensich vodovodech 193 ptipadii z 1 420 stano-
veni), dale byly zjistény nadlimitni hodnoty ukazatell
acetochlor OA, alachlor ESA nebo S-metolachlor.

Ve vybranych rizikovych vodovodech je sledovan ob-
sah uranu v pitné vodé. Cilovou limitni hodnotu pte-
krocilo 40 hodnot ze 151 stanoveni, k piekroceni do-
Slo pouze v mensich vodovodech. Pro 10 vodovodd,
zasobujicich zhruba 13 tisic obyvatel, byla ud€lena
docasna vyjimka.

Cetnost piekrogeni limitnich hodnot pro mikrobiolo-
gické ukazatele je zndzornéna na obr. 3.2 a pro zdra-
votn¢ vyznamné chemické ukazatele na obr. 3.3.

Z hlediska zdravotniho rizika se jako nejproble-
matictéj§i kontaminanty pitné vody jevi dusi¢nany
a chloroform. Pfekroceni limitni hodnoty dusi¢na-
ni (50 mg/l) bylo zjisténo celkem v 1,8 % piipada.
V 77 vodovodech piekrocila stiedni ro¢ni koncentrace
dusi¢nanti limitni hodnotu (rozmezi 50,2—112,8 mg/1);
22 téchto vodovodli ma platnou vyjimku. Obsah chlo-
roformu nad limitni hodnotou (30 pg/l) byl zjistén
v 1,2 % ptipada.

Zdravotni vyznam optimdlniho obsahu vapniku
a hor¢iku v pitné vod¢ je nesporny. Z monitoringu
vyplyva, ze jen 27% obyvatel je zasobovano pitnou
vodou s doporu¢enou optimalni koncentraci vapniku
(40-80 mg/1) a pouhych 6 % obyvatel s optimalni kon-
centraci hot¢iku (20-30 mg/l), obr. 3.4. Vodou s opti-
malni tvrdosti (2-3,5 mmol/l) je zdsobovano jen 28 %
obyvatel, m¢k¢i voda je distribuovana 64 %, tvrdsi
8% obyvatel. Proto je snizovani obsahu téchto prv-
ki domaci upravou vody v naprosté vétSing piipadu
nezadouci.

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 natural-
ly higher content of natural organic matter from which
chloroform is produced than groundwater. In the small-
er ones non-compliance with the limits for nitrates and
all the other indicators is more frequently found.

In some water supply systems excess of limit con-
centrations of a number of pesticides were found.
Altogether, more than 33,000 determinations of con-
centrations of about 187 pesticides in larger water
mains and about 119,000 measurements in smaller
waterworks were performed. The limit values for ace-
tochlor ESA are most frequently exceeded (in larger
water mains 22 exceedances of 278 determinations,
in smaller 193 cases out of 1 420 determinations),
above-limit was also e.g. acetochlor OA, alachlor
ESA or S-metolachlor.

Selected water supplies in risk of uranium in drinking
water were monitored. The target limit value was ex-
ceeded in 40 of 151 samples, above-limit concentra-
tions were found only in smaller water supply systems.
For 10 water mains, supplying about 13,000 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 prob-
lematic contaminants of drinking water. The limit value
(50 mg/L) for nitrates was exceeded in 1.8% of the ana-
lysed samples. In 77 water mains the annual mean con-
centration of nitrates was equal to or higher than the lim-
it value (with a range of 50.2-112.8 mg/L). Twenty-two of
these water mains had an exemption granted for the con-
tent of nitrates. The limit value for chloroform (30 ug/L)
was exceeded in 1.2% 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 wa-
ter with the recommended calcium concentration (40—
80 mg/L) and only 6% of the population are supplied with
water with the recommended magnesium concentration
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Ozafeni z pitné vody je plsobeno pfevdzné pritom-
nosti radonu, ptispévek ostatnich radionuklidi (izo-
topy radia, uranu) k ozafeni z pitné vody je velmi
nizky. Podle udaji evidovanych v databazi SUJB*
byla smérna hodnota pro objemovou aktivitu radonu
(50 Bg/l) ptekroc¢ena v 10 % ptipadii. Mezni hodnota
(300 Bg/l) byla prekrocena u tii vodovodu; situace
je feSena instalovanim novych zafizeni na odstra-
néni radonu z pitné vody. Primérné ozafeni z vody
v dusledku pfitomnosti radonu Rn-222 (efektiv-
ni davka z ingesce i inhalace) je mozno odhadnout
na 0,06 mSv/rok, coz je asi stokrat niz$i nez z rado-
nu pronikajiciho do budov piimo ze zemé. Celkové
zpusobi obsah radionuklidl ptitomnych v pitné vodé
(radon, izotopy uranu, radia a olova) efektivni davku
v priméru asi 0,07 mSv/rok. Piijmem pitné vody je
cerpano asi 5 % obecného limitu (1 mSv/rok) daného
vyhlaskou Statniho ufadu pro jadernou bezpecnost
¢. 307/2002 Sb. o radia¢ni ochrané, ve znéni pozdéj-
Sich ptedpist.

Schvalené vyjimky

Pro 88 vodovodi platila v roce 2016 vyjimka pro
zdravotné vyznamné ukazatele schvélend organem
ochrany vefejného zdravi. Mirn¢jsi hygienicky limit,
nez stanovi vyhlaska ¢. 252/2004 Sb., byl nejcasté-
ji povolen pro dusi¢nany (37 vodovodi zasobujici
celkem 11 tisic obyvatel). Povolena limitni hodno-
ta se pohybovala v rozmezi od 60 do 120 mg/l. Pro
31 vodovodu zasobujicich pres 230 tisic obyvatel
platila vyjimka pro pesticidni latku acetochlor ESA.
Z dalsich zdravotné vyznamnych ukazatelti byla vy-
jimka udélena také pro uran (10 vodovodd, 13 tisic
obyvatel). Podle udaju v databazi IS platil v 26 vo-
dovodech (5,7 tisic obyvatel) alesponi po ¢ast roku
2016 uplny ¢i dil¢i zdkaz uzivani vody z vodovodu
jako vody pitné.

3.2 Expozice kontaminantiim
z pitné vody

Ze vsech kontaminantl v pitné vod¢ je ptivod du-
si¢nanli nejvyssi; pitim pitné vody z vefejnych

(20-30 mg/L, Fig. 3.4). Only 28% of the population
are supplied with water with optimal hardness (2-3.5
mmol/L). Therefore, in most cases, it is undesirable to
modify the content of these elements in households.

Radiation in drinking water is usually due to the pres-
ence of radon; the contribution of other radionuclides
(radium and uranium isotopes) is very low. According
to the database of the State Office of Nuclear Safe-
ty the reference level of radon activity was exceeded
in about 10% of the samples analysed in 2016 The
limit value (300 Bg/L) was exceeded in three water
mains; the situation has been solved by gradual res-
toration of the equipment. Both the ingested and in-
haled intake of radon (Rn-222) from drinking water
results in an estimated effective dose of 0.06 mSv/year
on average, which is around one hundred times lower
than that from radon entering buildings directly from
the ground. The overall intake of radionuclides from
drinking water results in an estimated effective dose
of 0.07 mSv/year on average, i.e. in about 5% of the
general limit of 1 mSv/year laid down by the State Of-
fice for Nuclear Safety in the Regulation 307/2002 on
radiation protection, as amended.

Granted exemptions

In 2016, 88 water mains had exemptions granted by the
public health protection authority. Less stringent pub-
lic health limits than those set in Regulation 252/2004
applied most often to nitrates (37 water mains serving
a total of 11 thousand population). The tolerable limit
values ranged from 60 to 120 mg/L. For 31 water ma-
ins supplying over 230,000 inhabitants, the acetochlor
ESA pesticide exception was applied. From the other
health-related indicators the exemption was granted
for uranium (10 water mains, 13 thousand inhabitants).
Based on the Information System data, the supplied wa-
ter was either prohibited or restricted for use as drin-
king water at least for a part of 2016 in 26 water mains
serving 5.7 thousand population.

3.2 Exposure to contaminants from
drinking water

As for the intake of contaminants from drinking water,
exposure to nitrates clearly predominates, reaching

4. Kazdy provozovatel vefejného vodovodu ma povinnost jed-
nou ro€né nechat stanovit hodnoty celkové objemoveé aktivity
alfa a beta a objemovou aktivitu radonu. Z poctu dodanych
vysledkd vSak vyplyva, Ze ne kazdy tuto povinnost splinil,
resp. zaslal vysledky do databaze SUJB.

4. Each operator of a public water supply system has an obli-
gation to determine annually the total volume activity alpha
and beta and the volume activity of radon. From the number
of data in the database it results, however, that not everyone
discharged this obligation or sent the data.
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vodovodi je primérné’ Cerpano 6-9 % celkového
denniho pfijatelného pitivodu® dusi¢nant (pfi den-
ni konzumaci 1,5 litru pitné vody z vodovodu).
U chloroformu byl zjistén primérny pfivod z pitné
vody predstavujici zhruba jedno procento denniho
tolerovatelného pirivodu. Koncentrace ostatnich
hodnocenych kontaminantli v pitné vod¢ ¢asto ne-
pfesahuji mez stanovitelnosti pouzité analytické
metody, a proto expozici témto latkam nelze kvan-
tifikovat. S jistotou Ize v8ak fici, Ze primérné ex-
pozice je mensi nez 1 % ptislusného expoziéniho
limitu.

Ackoliv praimérny piivod dusiénanti pitnou vodou
piedstavuje pro obyvatele CR jen nékolik procent
celkového denniho pfijatelného pifivodu, Ctvrtina
obyvatel zasobovanych vefejnym vodovodem pii-
jme denné pitnou vodou vice nez 10% celkového
prijatelného pfivodu dusi¢nanti. Jestlize by byl ob-
sah dusi¢nand na Urovni limitni hodnoty (50 mg/I),
prispivala by takova pitna voda pfi spotfebé 1 1/den
u dosp¢lého cloveka k celkovému pfijatelnému
pfivodu dusi¢nant 21 %, pfi spotiebé 2 1/den pak
42 %. Rozdéleni obyvatel podle velikosti expozice
kontaminantim z pitné vody v roce 2016 je uvede-
no na obr. 3.5.

Z hodnoceni velikosti expozice cizorodym latkam
z pitné vody, pro které je stanoven expozic¢ni limit
(arzen, chlorethen, dusitany, dusi¢nany, hlinik, kad-
mium, mangan, méd’, nikl, olovo, rtut’, selen, chlo-
roform) nevyplyva pravdépodobnost poskozeni
zdravi z hlediska nekarcinogennich ucinki. Je vsak
mozné, ze v piipadé, kdy musi byt udélena vyjimka,
je organem ochrany zdravi ur¢ena skupina spotte-
bitelt jako ohrozena (obvykle kojenci a malé déti
nebo téhotné Zeny), a pak je tato skupina ze zasobo-
vani vyloucena nebo pfijem takové vody omezen,
aby nemohlo dojit k poskozeni zdravi.

5. Velikost expozice kontaminantim v CR byla ziskana pomoci
stfedni koncentrace (medianu) koncentraci ve vodovodech
ziskanych rozbory vzork vody béhem roku. Primérna ex-
pozice za vSechny vodovody pak byla zvazena poctem za-
sobovanych obyvatel, s vysledkem zhruba 5 — 6 % denniho
pfijatelného pfivodu PFi pouziti 90% kvantilu koncentraci du-
si¢nanu jde o hodnotu ve vysi 7 — 8 %.

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

about 6-9% 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 intake of chloroform from drinking water was
roughly 1% of the tolerable daily intake. As the
concentrations of the other contaminants in drink-
ing water often do not reach the detection limits
of the respective analytical methods used, it is not
possible to quantify exposure to these substances.
However, it can be said with certainty that, on an
average, it is lower than 1% of the respective expo-
sure limit.

The mean intake of nitrates from drinking water
in the Czech Republic accounts few percent of the
overall 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 over-
all acceptable intake by 21%, with a consumption
of 2 liters/day by 42%. The distribution of the pop-
ulation by magnitude of exposure to contaminants
from drinking water in 2015 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,
selenium, chloroform) it does not result the likeli-
hood of health complaints in terms of non-carcino-
genic effects. It is possible, however, that in the event
that it should be granted an exemption, the public
health authority designates 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 lim-
ited to prevent damage to health.

5. 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 7-8 % of the acceptable daily intake.

6. 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.

36

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



Zdravotni dusledky a rizika znecisténi pitné a rekrea¢ni vody

Health consequences and risks from drinking and bathing water pollution

3.3 Karcinogenni riziko z pitné vody

Pro vypocet piredpovédi teoretického zvyseni prav-
dépodobnosti  vzniku nadorovych
v dusledku chronické expozice organickym latkam
(1,2-dichlorethan, benzen, benzo[a]pyren, benzo[b]
fluoranthen,  benzo[k]fluoranthen, bromdichlor-
methan, bromoform, chlorethen (vinylchlorid), dib-
romchlormethan, indeno[1,2,3-cd]pyren, tetrachlo-
rethen, trichlorethen) z ptivodu pitné vody byl pouzit
linearni bezprahovy model podle metody hodnoceni
zdravotniho rizika. Pro vypocet ro¢niho ptispévku
odhadu zvysSeni rizika byla pouzita hodnota pri-
mérné hmotnosti ¢loveéka 70kg, sttedni délka Zivota
70 roku, celozivotni expozice (posléze prepoctena
na ro¢ni expozici a riziko) a stfedni hodnota spotteby
pitné vody 1,5 litru denné. Podle vypoctu teoretic-
kého zvySeni pravdépodobnosti vzniku naddorovych
onemocnéni v disledku chronické expozice karci-
nogennim latkam, provedeného s¢itanim ucinki jed-
notlivych latek podle doporuceni agentury US EPA,
muze konzumace pitné vody z vetejného vodovodu
teoreticky prispét k rocnimu zvySeni pravdépodob-
nosti vzniku nddorovych onemocnéni ptiblizné jed-
nim piipadem na 10 milionti obyvatel.

onemocnéni

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

3.4 Jakost vody ve veirejnych a komeréné
vyuzivanych studnach

V ramci celostatniho monitoringu jsou informac¢nim
systémem Pi1Vo sbirany také tidaje o jakosti pitné vody
pochazejici z vefejnych studni a individudlnich zdroja
vyuzivanych k podnikatelské ¢innosti, pro jejiz vykon
musi byt pouzivana pitnd voda (komercni studny).
V roce 2016 bylo odebrano 6 187 vzorkt vody z 318
vefejnych a 2 303 komer¢nich studni. Limity zdravot-
n¢ vyznamnych ukazatelit byly piekroceny v 0,8 %

3.3 Cancer risk from drinking water

To estimate incremental cancer risk from chronic ex-
posure to organic compounds (1,2-dichloroethane,
benzene, benzo[aJpyrene,  benzo[b]fluoranthene,
benzo[k]fluoranthene, bromodichloromethane, bro-
moform, chloroethene /vinyl chloride/, dibromo-
chloromethane, indeno[1,2,3-cd]pyrene, tetrachlo-
roethene, and trichloroethene) from drinking water
intake, the linear no-threshold model was used in ac-
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,
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 2016, 6,187 samples were
collected from 318 public and 2,303 commercial
wells. The limit values of health-related indicators
were exceeded in 0.8% of the relevant determina-
tions. Relatively numerous were findings of non-com-
pliance with limit values for drinking water quality
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ptislusnych stanoveni, mezni hodnoty pak ve 4,3 %.
Relativné ¢etné byly nalezy nedodrzeni limitnich hod-
not mikrobiologickych ukazateli jakosti pitné vody,
napft. intestinalni enterokoky (3,8 %), Escherichia coli
(2,8 %), koliformni bakterie (11,4 %), Clostridium
perfringens (1,6 %). Z dalsich ukazatelt byly nejcas-
t&ji nedodrzeny limitni hodnoty pH (15,3 %), manga-
nu (11,6 %), chloridi (4,7 %) nebo dusi¢nant (4,2 %).

3.5 Ukazatele pfimého poskozeni zdravi
z pitné vody

Pokud jde o akutni poskozeni zdravi po konzumaci
pitné vody (otrava, infekéni onemocnéni), informace
o pripadném poskozeni zdravi pitnou vodou vycha-
zi z pfimého hldSeni pracovnikd odboru komundlni
hygieny krajskych hygienickych stanic o zazname-
nanych nékazach, 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 2016 byly ve tiech krajich zaznamenany a hla-
Seny tii takové udalosti. Jednalo se o jednu suspektni
epidemii (Stfedocesky kraj) a dve potvrzené epidemie
z pitné vody (Zlinsky kraj a kraj Vysocina).

3.6 Monitoring kvality rekreaénich vod
ve volné prirodé

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

Do informaéniho systému jsou zasilana data o kvali-
t¢ vody pro koupani béhem koupaci sezony. Organy
ochrany vefejného zdravi pravidelné provadi souhrn-
né hodnoceni podle vyhlasky ¢. 238/2011 Sb. (v plat-
ném znéni) a piislusnych metodickych doporuceni

microbiological indicators, eg intestinal enterococci
(3.8%), Escherichia coli (2.8%), coliform bacteria
(11.4%), Clostridium perfringens (1.6%). Of the oth-
er indicators, pH limit values (15.3%), manganese
(11.6%), chlorides (4.7%), nitrates (4.2%) 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
infections, poisonings or other illnesses occurring in
connection with the quality and use of drinking wa-
ter from monitored water supply systems and public
(or publicly used) wells. In 2016, three such events
were recorded and reported in three regions. This
was one suspected epidemic (Central Bohemia Re-
gion) and two confirmed drinking water outbreaks
(Zlin and Vysocina).

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 1 to 5. The most recent recreational
water quality data are accessible by the public at the
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a oznacuji kvalitu koupaci vody pomoci pétibodové
stupnice. Aktualni kvalita koupacich vod je pfistupna
vefejnosti na webovych strankach krajskych hygienic-
kych stanic, na strankdch Narodniho geoportalu IN-
SPIRE’ spravovaném agenturou CENIA a na webové
strance Koupaci vody®. Vyvoj kvality koupacich vod
v letech 2004 az 2016 je uveden na obr. 3.6, na némz je
kazda lokalita charakterizovana nejhor§im hodnocenim
beéhem koupaci sezony. Hodnocenych koupacich vod je
v poslednich letech pres 250 (v roce 2013-258; 2014~
251; 2015-252 a 2016-257). Nejvétsim problémem
tuzemskych prirodnich vod nadale zstava masovy vy-
skyt sinic tvoticich vodni kvéty, a to zejména béhem
letnich mésict a za¢atkem podzimu. ZhorSené hodno-
ceni kvili ndlezim indikatord fekalniho znecisténi je
méné Casté. Pripady cerkariové dermatitidy byly v roce
2016 hlasSeny jen z jedné hodnocené vody ke koupani.

Podle pozadavkl EU je ze ziskanych dat kazdoro¢né
zpracovana zprava, ktera je nasledné zaslana Evropské
komisi. Tato zprava, do které jsou zahrnuty pouze vy-
znamnéjsi koupaci vody ve volné piirode (podle smér-
nice 2006/7/ES se na nich koupe velky pocet lidi), je
zaloZena pfedev§im na vysledcich sledovani indikéatort
fekalniho znegisténi. Kvalitu rekreaénich vod v CR je
podle kritérii EU mozno hodnotit jako pomérné dobrou.
Na pocatku monitorovani byl podil vyhovujicich kou-
pacich vod nizky vzhledem ke zna¢nému poctu vod
s nedostate¢nym vzorkovanim. Postupné stoupal pocet
koupacich vod, které vyhov¢ly limitnim pozadavkim
EU. Zatimco v roce 2004 vyhové€lo pozadavkim 49 %
z celkového poctu sledovanych 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 2016. Od roku 2012 Evropska komise
hodnoti a klasifikuje koupaci vody v EU podle novych
pravidel uvedenych ve smérnici 2006/7/ES (viz § 9
vyhlagky €. 238/2011 Sb.). V letech 2012-2016 vyho-
véla novym limitnim pozadavkiim EU (byla zarazena
alespont do kategorie pfijatelna jakost vody) vétSina
koupacich vod v CR — pfiblizné 90 %, v roce 2016 pak
konkrétné 142 z celkovych 154, tj. 92,2 %.

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 2004-2016 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 2013-258, 2014-251, 2015-252, 2016-257). The
most serious problem of recreational waters remains
a mass occurrence of cyanobacteria forming water
blooms, especially during the summer months and
early fall. Deteriorated rating due to indicators of
fecal contamination is less often. In 2016, in one lo-
cality occurrence of cercarial 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 bathing
water quality monitoring points, the data from which
have been reported to the EU, dropped from 176 in
2004 to 154 in 2016. Since 2012 the European Com-
mission evaluates and classifies the EU bathing wa-
ters according to the new regulations published in the
Directive 2006/7/ES (in the Decree 238/2011 Coll. -
89). Nevertheless, the new EU limits were met, i.e. the
bathing water quality has been rated at least as ac-
ceptable, in the most of cases; in 2016 142 (92%) of
154 bathing waters.

7. http://geoportal.gov.cz/koupaci_vody
8. www.koupacivody.cz

7. http://geoportal.gov.cz/koupaci_vody
8. www.koupacivody.cz
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Obr. 3.1 Cetnost nedodrZeni limitnich hodnot podle velikosti zisobované oblasti, 2009-2016
Fig. 3.1 Exceedance of the DW quality limit values by size of the supply zone, 2009-2016
NMH — malé oblasti | |
(do 5 000 obyvatel) 2009
MLV — supply zones = 2010
<5000 pop. . 2011
N 2012
NMH — velké oblasti = 2013
(nad 5 000 obyvatel) = 2014
MLV - supply zones = 2015
> 5 000 pop. 12016
|
MH — malé oblasti
(do 5 000 obyvatel)
LV — supply zones
<5000 pop.
MH — velké oblasti
(nad 5 000 obyvatel)
LV — supply zones
> 5 000 pop.
I T
0 0,5 1,0 1,5 2,0 2,5 3,0
[%0]
NMH — nejvy$Si mezni hodnota — pro zdravotné vyznamné ukazatele
MH — mezni hodnota — pro ukazatele zdravotné méné vyznamné, organoleptickych vlastnosti apod.
MLV — maximum limit value — for health relevant indicators
LV — limit value — for indicators of organoleptic properties
Obr. 3.2 Cetnost nedodrzeni limitni hodnoty pro mikrobiologické a biologické ukazatele, 2016
Fig. 3.2 Exceedance of the limit values for microbiological and biological indicators, 2016
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Obr. 3.3 Cetnost nedodrZeni nejvy$si mezni hodnoty pro chemické latky, 2016
Fig. 3.3 Exceedance of the maximum limit value for chemicals, 2016
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1,2-dichloroethane, boron, bromates, nitrites, chloroethene.
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Obr. 3.4 Rozdéleni obyvatel podle obsahu hoi¢iku a vipniku v dodavané pitné vodé, 2016
Fig. 3.4 Distribution of the supplied population by Mg and Ca content in the tap water, 2016
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Obr. 3.5 Rozdéleni obyvatel podle expozice chemickym latkdm z pitné vody, 2016
Fig. 3.5 Distribution of the population by exposure to chemicals from drinking water, 2016
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, 2004-2016

Fig. 3.6 Trend in bathing water quality by summary national evaluation, percentage of categories,
2004-2016
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Zdravotni disledky a rusivé ucinky hluku
Community noise and health

4. ZDRAVOTNIi DUSLEDKY
A RUSIVE UCINKY HLUKU

Subsystém III zahrnuje monitorovani hluku opako-
vanym 24-hodinovym méfenim v méficich mistech
a dotaznikové Setfeni ve sledovanych lokalitaich. Mo-
nitorovani probihalo od roku 1994 do roku 2006 kaz-
doroéné v 19 méstech CR. Od roku 2009 probiha mé-
feni periodicky s intervalem 2—3 roky, od roku 2011
je realizovano v 9 méstech (Havlicktv Brod, Hradec
Kralové, Jablonec nad Nisou, Olomouc, Ostrava, Pl-
zefi, Praha 3, Usti nad Orlici a Znojmo). V kazdém
meste jsou vybrany dvé lokality s rozdilnou intenzi-
tou hluku, v kazdé lokalité je zvoleno jedno méfici
misto. Posledni méfeni hluku probéhlo v roce 2014,
v kazdém méficim misté dvakrat, na jafe a na podzim.
Metodika méteni byla podrobné popsana v Souhrnné
zpraveé za rok 2014.

4.1 Vyvoj denniho a ve€erniho hluku
v obdobi 1994-2014

V roce 2016 se hodnoceni vysledki monitoringu
hluku zamétilo na problematiku denniho a vecerni-
ho hluku. Hluk v této dobé& plisobi rusivé predevsim
na vykonavané aktivity, jako je pracovni ¢innost, uce-
ni, mezilidskd komunikace a poslech televize, radia
a hudby. V obytnych lokalitach je to zavazné zvlaste
vecer, kdy je doma vétSina obyvatel. Zaroven je den-
ni a vecerni hluk soucasti celodenniho hluku s fadou
prokazanych zdravotnich t¢ink.

Pro analyzu vyvoje hluku byla pouZzita metoda line-
arniho regresniho modelu. V letech 1994-2006 byly
zjistény dlouhodobé trendy vyvoje pro hlukovy uka-
zatel pro den L a pro veCer L. Bylo testovano, zda je
trend vyznamné rostouci, klesajici, ¢i nulovy (stabilni
situace). V letech 2009, 2011 a 2014 byly vysledky
meéfeni srovnany s trendy ocekdvanymi podle toho-
to modelu (tab. 4.1.1 a 4.1.2). Vysledky reprezentuji
meéstské lokality situované uprostied sidelni zastavby
s ukon¢enym stavebnim vyvojem.

Vyvoj hlukového ukazatele pro den L, byl v obdobi 199
—2006 v 11 lokalitach stabilni s ndhodnym kolisanim
hodnot. Ve Ctyfech lokalitdch (Ostrava — Havlickovo
namésti, Plzen — Klatovska ulice, Praha 3 — Konévova
ulice a Znojmo — Rooseveltova ulice) doslo ke statistic-
ky vyznamnému poklesu denniho hluku. Nardst denni-
ho hluku nebyl prokazan v zadné lokalité.

4. COMMUNITY NOISE
AND HEALTH

Subsystem 111 includes noise monitoring by repeating
24-hour measurement at measuring points and ques-
tionnaire survey at monitored locations. Monitoring
was carried out from 1994 to 2006 every year in 19 ci-
ties in the Czech Republic. Since 2009, measurements
have been conducted periodically with an interval of
2-3 years. Since 2011, it has been implemented in
9 cities (Havlickitv Brod, Hradec Kralove, Jablonec
nad Nisou, Olomouc, Ostrava, Plzen, Prague 3, Usti
nad Orlici and Znojmo). Two locations with different
noise intensity are selected in each city, with one me-
asurement site selected in each location. The latest
noise measurement was carried out in 2014, at each
measuring site twice, in the spring and autumn. The
measurement methodology was described in detail in
the 2014 Summary Report.

4.1 Trends in daytime and evening noise
levels in 1994-2014

In 2016, the assessment of the results of noise moni-
toring focused on daytime and evening noise levels.
Noise at this time is disturbing to performed activities,
such as work, learning, interpersonal communication,
and listening to the TV, radio and music. In residential
areas, it is particularly important in the evening when
most of the population is home. At the same time, day-
time and evening noise is part of a all-day noise with
a number of proven health effects.

The linear regression model was used to analyze the no-
ise development. Between 1994 and 2006, the long-term
trends were identified for the noise indicator L, (day)
and L, (evening). It has been tested whether the trend is
significantly increasing, decreasing or zero (stable situ-
ation). In 2009, 2011 and 2014, the measurement results
were compared with the trends expected for this model
(Tabs. 4.1.1 and 4.1.2). The results represent the urban
localities situated in the centre of the build-up areas
with completed construction development.

The development of the noise indicator L in the peri-
od 1994-2006 was stable in 11 locations with a ran-
dom fluctuation of values. In four locations (Ostra-
va — Havlickovo nameésti, Plzen — Klatovska Street,
Prague 3 — Konévova Street and Znojmo — Roosevelt
Street) there was a statistically significant decrease
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V letech 2014/2015 zistava v 10 lokalitach zachovan
dosavadni trend vyvoje z obdobi 1994-2006. V dal-
Sich ¢tyfech lokalitach byly zjistény nizsi hladiny

vvvvvv

vvvvvv

Pii souhrnném hodnoceni vSech lokalit za celé sle-
dované obdobi neni primérna zména denniho hluku
statisticky vyznamna, celkovy vyvoj Ize hodnotit jako
neménny. Piesto je pozitivni, ze v nékolika lokalitdch
byl zjistén klesajici trend vyvoje, zatimco vzestupny
trend se v piipad¢ denniho hluku nevyskytuje.

Hlukovy ukazatel pro veCer L, byl v obdobi
1994-2006 stabilni v 10 lokalitach. Ve tfech loka-
litach (Havlickiv Brod — Prazska ulice, Olomouc —
Foerstrova ulice a Usti nad Orlici —Jilemnického
ulice) byl prokazan statisticky vyznamny nardst ve-
¢erniho hluku. Ve dvou lokalitach (Hradec Kralové —
Labska kotlina a Praha 3 — Konévova ulice) vecer-
ni hluk naopak statisticky vyznamné klesal. V roce
2014 zustal zachovan trend vyvoje z obdobi 1994—
2006 v sedmi lokalitach. V osmi lokalitdch doslo
ke zméné, zjisténé hodnoty jsou ve vSech nizsi, nez
odpovida predchozimu trendu (tab. 4.1.2). Zatimco
do roku 2006 se vyskytuji jak rostouci, tak klesajici
trendy vyvoje, po roce 2009 dochazi v fad¢ lokalit
ke zmén¢ trendll vyvoje smérem k niz$im hodnotam.
Pfi souhrnném hodnoceni vsech lokalit za celé sle-
dované obdobi neni primérnad zména statisticky vy-
znamnd, celkovy vyvoj vecerniho hluku lze hodnotit
jako neménny.

Vyvoj denniho a vecerniho hluku (L, a L)) a vyvoj
no¢niho hluku (L ) popsany v souhrnné zpravé za rok
2015 byly vzajemné porovnany. Srovnani bylo pro-
vedeno pro obdobi 1994-2006, k vyhodnoceni no-
vych trendtl po roce 2009 je tieba vice dat. V 7 z 15
lokalit ma vyvoj hluku ve dne, vecer i v noci stejny
trend, vétSinou stabilni, v jedné lokalité klesajici. V 8
lokalitach byl naopak v jednotlivych dennich dobach
zaznamenan navzajem se liSici vyvoj hluku. Z toho
ve tfech ptipadech byl vyvoj ve dne klesajici, vecer
a v noci stabilni. Ve dvou ptipadech byl vyvoj ve dne
stabilni, veCer a v noci rostl. Ostatni kombinace se
vyskytovaly pouze po jednom piipadé.

Priklady vyvoje denniho, vec¢erniho a no¢niho hluku
v méficich lokalitach uvadéji obr. 4.1 az 4.3. V uli-

in daily noise. No increase in daily noise levels has
been demonstrated in any location.

In 2014/2015, the current development trend from
1994 to 2006 remains in 10 localities. In the other
four localities, lower daily noise levels were found
than corresponds to the former stable trend, and in
one location higher levels than in the previous decre-
asing trend (Tab. 4.1.1).

In the summary assessment of all measuring sites
throughout the observed period, the average change
in daily noise is not statistically significant, overall
noise development can be assessed as invariable. Ne-
vertheless, it is positive that in several locations a de-
creasing trend has been observed, while the upward
trend is not present in the case of daytime noise.

The noise indicator for evening L, was stable in
10 locations between 1994 and 2006. In three loca-
lities (Havlickitv Brod — Prazska Street, Olomouc —
Foerstrova Street and Usti nad Orlici — Jilemnického
Street) a statistically significant increase in evening
noise was shown. In the two localities (Hradec Kralo-
vé — Labska kotlina and Prague 3 — Konévova Street)
evening noise levels, on the contrary, decreased signi-
ficantly. In 2014, the development trend from 1994 to
2006 remained identical in seven locations. A change
was found in eight locations, all the values were lower
than corresponds to the previous trend (Tab. 4.1.2).
While there are both growing and declining trends
until 2006, after 2009, trends have been changing to
lower levels. In the summary assessment of all sites
for the whole observed period, the average change is
not statistically significant, the overall development of
evening noise can be assessed as stable.

The development of daytime and evening noise (L,
and L ) and the night noise (L) development descri-
bed in the Summary Report for 2015 were compared.
The comparison was made for the period 1994-2006.
In 7 out of 15 localities, the noise levels in the day-
time, evening and night have the same trend, mostly
stable, in one location declining. In eight localities,
however, the different development of noise was re-
corded at different times of the day. Of these, in three
cases the noise daytime levels were declining, evening
and night levels were stable. In two cases, daytime
noise trend was stable, evening and night noise grew.
The other combinations occurred only per one case.
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ci Pod Lipami v Praze 3 ma hluk pro den, vecer
i noc stabilni trend s ndhodnym kolisanim hodnot.
Vykyv v roce 2006 byl zpisoben pravdépodobné
stavebnimi pracemi v lokalité. V Olomouci v ulici
I. P. Pavlova ma den a vecer stabilni trend s ndhod-
nym kolisanim hodnot. V noci mél hluk do roku
2006 stabilni trend, od roku 2009 vyssi hodnoty,
nez odpovidad predchozimu vyvoji. Ve Foerstrové
ulici mé¢l denni hluk do roku 2006 stabilni trend,
veCerni a no¢ni naopak rostouci trend. Od roku
2009 ma hluk ve dne, vecer i v noci nizsi hodnoty,
nez odpovida predchozimu vyvoji. Pokles hluku
tam byl zptisoben pravdépodobné dostavbou mést-
ského okruhu.

Examples of the daytime, evening and night noise trends
in the measuring sites in Olomouc are shown in Figs. 4.1
—4.3. In Prague 3, Pod Lipami Street, the noise levels for
daytime, evening and night have a stable trend with a ran-
dom fluctuation of values. The fluctuation in 2006 was
probably due to construction work in the locality. In the
city of Olomouc, in the I. P. Pavlova Street, the daytime
and evening noise has a stable trend with a random fluc-
tuation of values. By night, the noise had a steady trend
until 2006, since 2009 higher compared to previous de-
velopments. In the Foerstrova Street, the daily noise had
a stable trend until 2006, the evening and the night noise
trends were growing. Since 2009, noise levels have been
lower in daytime, evening, and night than corresponds to
previous developments. The decline in noise levels was
probably due to the finishing of the city ring road.

Tab. 4.1.1 Vyvoj denniho hluku v monitorovanych lokalitach
Tab. 4.1.1 Development of daytime noise in the monitored localities

19942006 2009/2010 2 2011 2014/2015%
Lokalita L, [4B] ) Y Y Y
Locality r(gﬁetl trend L,[dB] trend L,[dB] trend L,[dB] trend
ge
HB Zizkov 50-54 stabil. 53.0 potvrzen 53.9 potvrzen 53.9 potvrzen
stable confirmed confirmed confirmed
.. stabil. vysSi vysSi potvrzen
HB P k 67-70 69.7 . 70.0 . 68.5 .
razska stable higher higher confirmed
HK Labska kotlina 54-56 stabil 51.4 nizs| 55.3 potvrzen 53.2 potvrzen
stable lower confirmed confirmed
JN Msenska 48-52 stabil 495 potvrzen 472 potvrzen 48.9 potvrzen
stable confirmed confirmed confirmed
JN B. N&mcové 61-64 stabil 59.9 nizsi 58.3 nizsi 59.7 nizsi
stable lower lower lower
OL I.P. Paviova 58-60 stabil 60.6 potvrzen 60.0 potvrzen 60.4 potvrzen
stable confirmed confirmed confirmed
OL Foerstrova 72-74 stabil. 67.0 nizsi 66.1 nizsi 67.1 nizsi
stable lower lower lower
OV Havlitkovo n. 54-57 pokles 53.8 potvrzen 53.5 potvrzen 53.3 potvrzen
decrease confirmed confirmed confirmed
OV 17. listopadu 69-71 stabil. 68.4 potvrzen 67.4 potvrzen 66.0 nizs!
stable confirmed confirmed lower
PM Skrétova 58-62 stabil. 57.9 potvrzen 58.1 potvrzen 57.2 nizs!
stable confirmed confirmed lower
PM Klatovska 74-77 pokles 74,5 potvrzen 735 potvrzen 73.0 potvrzen
decrease confirmed confirmed confirmed
. . stabil. potvrzen potvrzen potvrzen
FOLEIE 50-59 stable 52.4 confirmed 52.2 confirmed 52.8 confirmed
P3 Konévova 71-75 pokles 713 VysS? 69.8 potvrzen 69.7 VysS!
decrease higher confirmed higher
UO Jilemnického 62-65 stabil 62.2 potvrzen 615 potvrzen 62.7 potvrzen
stable confirmed confirmed confirmed
ZN Rooseveltova 68-70 pokles 67.5 potvrzen 68.2 potvrzen 67.6 potvrzen
decrease confirmed confirmed confirmed
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Tab. 4.1.2 Vyvoj veferniho hluku v monitorovanych lokalitach
Tab. 4.1.2 Development of evening noise in the monitored localities

1994-2006 2009/2010? 2011 2014/2015%
. L, [dB]
Lokalita rozpéti/ trend " L, [dB] trend " L, [dB] trend » L, [dB] trend
Locality range
HB Zizkov 49-53 stabil. 49.9 potvrzen 515 potvrzen 51.2 potvrzen
stable confirmed confirmed confirmed
HB Prazska 6568 | St 66.3 potvrzen 67.0 potvrzen 65.1 nizs|
increase confirmed confirmed lower
HK Labska kotlina 51-54 pokles 495 nizs| 52.4 vysst 51.1 potvrzen
decrease lower higher confirmed
IN Msenska 45-51 stabil. 46.1 potvrzen 44.9 nizs| 46.9 potvrzen
stable confirmed lower confirmed
JN B. Némcové 50-62 stabil 58.4 potvrzen 59.3 potvrzen 58.0 nizs|
stable confirmed confirmed lower
OL I.P. Pavlova 54-57 stabil 56.4 potvrzen 56.1 potvrzen 57.0 potvrzen
stable confirmed confirmed confirmed
OL Foerstrova 7072 | st 63.2 nizst 63.0 nizst 64.8 nizst
increase lower lower lower
OV Havlitkovo n. 51-53 stabil 52.0 potvrzen 50.6 potvrzen 50.6 potvrzen
stable confirmed confirmed confirmed
OV 17. listopadu 67-71 stabil. 67.6 potvrzen 65.0 nizsi 64.6 nizsi
stable confirmed lower lower
PM Skrétova 55-58 stabil. 56.4 potvrzen 56.2 potvrzen 54.3 nizst
stable confirmed confirmed lower
PM Klatovska 73-75 stabil 71.7 nizst 716 nizst 71.2 nizst
stable lower lower lower
. . stabil. potvrzen potvrzen potvrzen
RO 48-53 stable 49.0 confirmed 48.2 confirmed 49:5 confirmed
P3 Konévova 70-73 pokles 70.3 potv‘rzen 68.7 potvrzen 68.1 potv'rzen
decrease confirmed confirmed
UO Jilemnického se63 | Ut 59.3 nizst 59.3 nizst 59.6 nizst
increase lower lower lower
ZN Rooseveltova 66-67 stabil. 64.7 nizst 64.8 nizst 63.9 nizst
stable lower lower lower

VSechny hodnoty jsou bez pouziti korekce pro odrazy, pro dodrzeni kontinuity.

D stabil. = stabilni, nahodné kolisani hodnot

potvrzen = trend zjistény v obdobi 1994-2006 zlstava zachovan

nizsi = zjisténé hodnoty jsou nizsi nez ocekavané na zakladé trendu z obdobi 1994—2006
vysSi = zjisténé hodnoty jsou vy$si nez ocekavané na zakladé trendu z obdobi 1994—2006

2 Méfeni probéhlo v roce 2009 s vyjimkou lokality HB Prazska, kde bylo nahrazeno v roce 2010.

3 Méfeni probéhlo v roce 2014, s vyjimkou lokalit HB Prazska, OV Havlickovo namésti a OV 17. listopadu, kde bylo jedno z méfeni
nahrazeno v roce 2015.

All values are presented without correction for echoes to ensure continuity

) stable = stable, with random fluctuations

confirmed = trend detected in the 1994 — 2006 period remains unchanged

lower = detected values are lower than expected judging by 1994 — 2006 trends
higher = detected values are higher than expected judging by 1994 — 2006 trends

2 Measurements taken in 2009 with the exception of the HB Prazska locality, where was realized in 2010

3 Measurements taken in 2014 with the exception of HB Prazska, OV Havlickovo square and OV 17. listopadu localities where one of
two measurements was realized in 2015.

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



Zdravotni dusledky a rusivé uéinky hluku
Community noise and health

Obr. 4.1 Vyvoj hluku v lokalité Praha 3 — Pod Lipami, 1994-2014
Fig. 4.1 Trend in noise levels in Prague 3 — Pod Lipami, 1994-2014
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Obr. 4.2 Vyvoj hluku v lokalité Olomouc — 1. P. Pavlova, 1994-2014
Fig. 4.2 Trend in noise levels in the I. P. Pavlova st., Olomouc, 1994-2014
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Obr.

4.3 Vyvoj hluku v lokalité Olomouc — Foerstrova, 1994-2014

Fig. 4.3 Trend in noise levels in the Foerstrova st., Olomouc, 1994-2014
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5. ZDRAVOTNI DUSLEDKY
ZATEZE LIDSKEHO ORGANISMU
CIZORODYMI LATKAMI
Z POTRAVINOVYCH RETEZCU,
DIETARNI EXPOZICE

Subsystém se v roce 2016 skladal ze ¢tyt projektovych
¢asti. Vedle ¢asti zahrnujicich laboratorni analyzy pro-
bihala i ¢ast zaméfena na vzorkovani potravin, v soula-
du s metodickymi pozadavky hodnoceni dietarni expo-
zice. Tato prvni ¢ast — systém vzorkovani potravin, je
prubézné modifikovana tak, aby bylo dosazeno repre-
zentativniho odbéru vzorkl potravin z hlediska nutric-
niho chovani spotiebitelii. Druha projektova ¢ast byla
zaméfena na hodnoceni pfivodu vybranych nutrientd.
Piinasi specifické informace o vyzivé populace v CR,
tentokrat obohacené o informace o vitaminu D a hod-
noceni nutriéni adekvatnosti $kolnich obédu, jako re-
akce na ukoly Akénich plant strategie ,,Zdravi 2020
Hlavnim zdmérem této casti bylo charakterizovat zdra-
votni rizika spojena s nedostatecnym piivodem vybra-
nych nutrientii. Tteti projektova cast byla vénovéna
cilenému monitoringu vyskytu potravin na bazi gene-
ticky modifikovanych (GM) organismii na trhu v CR.
Jde nejen o ,,zdravotni kontrolu®, ale také o kontrolu
kvality, ve smyslu klamani spotiebitele. Tato ¢ast je
odpovédi na pozadavky EK, nevladnich organizaci, ale
predevsim Siroké spotiebitelské verejnosti, které neni
lhostejny vztah mezi potravinami, vyzivou a zdravim.
Ctvrta projektova ¢ast, historicky nejstarsi, legislativng
jasné zakotvena, a tak také logicky laboratorné nejroz-
sahlejsi, se zabyvala monitorovanim dietarni expozice
populace vybranym skodlivym chemickym latkam.
Vyuziva metodologické usporadani tzv. total diet study.
Na rozdil od bézné kontroly potravin zahrnuje cely mo-
del chovani spotiebitele od suroviny az po pokrm a pra-
cuje s celou paletou obvykle konzumovanych potravin.
Je to jediny ekonomicky zpusob, jak provadet presnéjsi
charakterizaci zdravotnich rizik. V roce 2016 probihal
prvni rok z dvouleté periody vzorkovani. Vysledky bu-
dou kompletovany a publikovany v roce 2018.

5.1 Systém vzorkovani potravin
reprezentujicich obvyklou dietu
populace v CR

Odbéry vzorki potravin byly realizovany ve 24 kvot-
né vybranych sidlech republiky (tab. 5.1.1), s ohledem
na pocet obyvatel (tab. 5.1.2), rozdélenych do 4 tzem-

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

In 2016 monitoring season, the subsystem was com-
posed of four project parts. The parts include labo-
ratory analyses as well as food sampling provided in
accordance with dietary exposure assessment met-
hods. The first part — food sampling system is con-
tinuously modified in order to collect food samples
representing dietary patterns of consumers. The se-
cond part of the project focused on nutrient intake. It
provides information on nutrition for the population
in the Czech Republic including information on vita-
min D intake and nutrition analyses of school meals
to meet requirements set in the Action Plan Health
2020. The aim of this part was to characterize and
analyze health risks associated with insufficient nu-
trient intake. The third part monitored the incidence
of food based on genetically modified (GM) orga-
nisms on the Czech market. This preventive health
control and quality control were conducted primari-
ly to satisfy the latest requirements of the European
Commission as well as non-governmental organi-
zations and public demand for healthy food. The ol-
dest part of the subsystem is the fourth part covered
by the EU and CR legislation dealing with monito-
ring of dietary exposure of the population to selected
harmful chemical substances. It contains the largest
laboratory collection of samples and employs the
Total Diet Study (TDS) methodology which, unlike
regular food controls, includes model of consumer
behaviour and full spectrum of food (including food
processing and cooking). It is the only economic way
to perform precise health risks assessments. A two-
-year sampling period started in 2016. The results
will be completed and published in 2018.

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

The collection of food samples was carried out in 24
selected locations in the Czech Republic (Tab. 5.1.1.)
based on the number of inhabitants (Tab. 5.1.2), divi-
ded into 4 regions (quadrants). According to munici-
pality size, samples were collected in each location in
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Tab. 5.1.1 Mista odbéru vzorki potravin v trzni siti, 2016
Tab. 5.1.1 Sampling localities in the market network, 2016

Termin | / Term |

Termin Il / Term 1l

Termin Il / Term 111

Termin IV / Term IV

12.1.-8.3.2016 29.3.-10. 5. 2016 31.5.-20.9. 2016 11.10.-29. 11. 2016
Ceské Budsjovice (3x) Beroun (3x) Strakonice (3x) Sezimovo Usti (1x)
Praha (3x) Kutna Hora (3x) Podborany (1x) Pacov (1x)

Zamberk (1x) Ostrava (3%) Nové Straseci (1x) Cernovice (1x)
Kraliky (1x) Mikulov (1x) Kryry (1x) Liberec (3x)
Stity (1x) Lednice (1x) Ceska Trebova (3x) Prost&jov (3x)
Nové Mésto na Moraveé (3x) Rakvice (1x) Vsetin (3%) Brno (3x)

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 the size of municipality (EHIS

CR, 2009)
Obec % obyvatelstva Pocet nakupnich mist Pocet nakupl
Municipality Population % No. of localities No. of purchases
Nad/Over 100 000 obyv./pop. 22 6 18
50 000 — 99 999 obyv./pop. 11 4 12
20 000 — 49 999 obyv./pop. 12 4 12
10 000 — 19 999 obyv./pop. 9 2 6
5000 — 9 999 obyv./pop. 10 4 12
2 000 — 4 999 obyv./pop. 11 4 12
Do/To 1 999 obyv./pop. 25 8* 24
Celkem/Total 100 32 96

* Téchto 8 nakupnich mist podle poc¢tu obyvatel je ve skute€nosti reprezentovano 24 obcemi, protoze v kazdé z nich se prfedpoklada
pouze 1 dostupna prodejna potravin (u vétSich sidel se pfedpokladaji 3 prodejny) pro pofizeni vzorku.
* 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

nich regiond (kvadrantil). V kazdém vybraném sidle je
odbér vzorkl provadén, podle velikosti sidla, ve tiech
nebo jedné prodejné s cilem dodrzet pomérné zastoupeni
velikosti prodejen podle skuteénych preferenci spotie-
biteltl. Pocet vzorkovacich mist vychazi z kapacitnich/
finanénich moznosti tak, aby navazoval na predchozi
systém vzorkovani a byl reprezentativni z hlediska uze-
mi republiky. Béhem dvouletého monitorovaciho cyklu
(2016/2017) jsou vzorky odebirany v 96 raznych pro-
dejnach, na 48 riznych mistech republiky a v 8 riznych
¢asovych obdobich. Tim je zahrnut o¢ekavany vliv veli-
kosti sidelnich mist, typu prodejen i moznych sezonnich
zmeén v zasobovani potravinami (nakupy vétsinou probi-
haji v hlavni sezoné spotfeby dané potraviny).

5.2 Hodnoceni pfivodu nutrientt

5.2.1 Hodnoceni pfivodu mineralnich latek
V roce 2016 jsme se vratili k udajim ziskanym v ob-
dobi 2014/2015 a provedli jsme hodnoceni ptivodu

u vybranych nutrienti a mikronutrienti (vapnik, hot-
¢ik, fosfor, zZelezo, zinek, sodik, draslik, selen, jod,

one or 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
all regions nationwide. In two-year monitoring cycle
(2016/2017), samples were collected from 96 different
outlets, at 48 different locations, over 8 periods of
time in order to reflect municipality size, outlet type
and expected seasonal changes in food supply (shop-
ping mainly during the peak season).

5.2 Evaluation of nutrient intake
5.2.1 Evaluation of mineral intake

In 2016, evaluation of selected nutrient and micro-
nutrient intake (calcium, magnesium, phosphorus,
iron, zinc, sodium, potassium, selenium, iodine, cop-
per, chromium, manganese, molybdenum, and nic-
kel) based on data collected from 2014 to 2015 was
conducted to assess sufficient intake in different po-
pulation groups in CR. Data were acquired from the
Individual Food Consumption Survey (IFC04) and
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meéd’, chrom, mangan, molybden a nikl). Cilem bylo po-
soudit adekvatnost privodu pro rizné skupiny populace
CR. K hodnoceni byla vyuzita data o spotiebé potravin
z narodni Studie individualni spotieby potravin (SISP04)
a aktualnich hodnot obsahu mineralnich latek v potravi-
nach stanovenych v ramci tohoto projektu. Na zakladé
zjisténého individualniho denniho piivodu pro vSechny
osoby ve vybérovém souboru byla stanovena distribuce
obvyklého ptivodu (,,usual intake®) v jednotlivych popu-
la¢nich skupinach. Vysledné hodnoty pak byly porovna-
ny s dostupnymi vyZivovymi ddvkami. VyuZzita byla ze-
jménanova evropska doporuceni AR/AI (Average Requi-
rement/Adequate Intake; EFSA, 2013-2016) [1], ame-
ricka doporuceni EAR/UL (Estimated Average Require-
ment/Tolerable Upper Intake Level; IOM, 1997-2011)
[2] a ve dvou piipadech také doporuceni WHO (Recom-
mendation; WHO, 2012) [3, 4]. VSechna uvedena dopo-
ruceni svym formatem vyhovuji hodnoceni adekvatnosti
vyZzivy u populacnich skupin.

V piipadé vapniku byl nizky pfivod ve srovnani s vy-
zivovymi davkami zaznamenan ve v§ech hodnocenych
Sich osob ve véku od 60 let (obr. 5.1). Pii srovnani s ev-
ropskym doporu¢enim AR byl pfivod vapniku nizky
u 87% zen a 77 % muzu starSich 60 let, pfi porovnani
s doporuc¢enim EAR u vice nez 84 % osob z této popu-
la¢ni skupiny. U hof¢iku byl nedostateény piivod zjis-
tén napfi¢ celou populaci, s vyjimkou vékové skupiny
déti 4-6 let. Nejzavaznéjsi situace byla zjisténa ve sku-
piné dospivajicich divek ve v&ku 15-17 let a starSich
osob (obr. 5.2), kde vétsina osob (94 %—100%) ne-
dosahla doporucenych hodnot piivodu hoic¢iku podle
doporuceni EAR. Naopak v ptipad¢ fosforu se piivod
v populaci jevi vétsinou jako dostatecny. Piekvapivou
vyjimkou jsou pouze divky (11-14 let a 15-17 let), kde
niz$i piivod vykazovalo 28 % respektive 43 % populac-
ni skupiny. To miiZe souviset s obecné nizkou vykazo-
vanou spotfebou potravin u téchto divek. Nedostatecny
privod Zeleza byl zjistén zejména u zen ve fertilnim
véku. V populacni skupiné divek od 15 do 17 let byl
podil osob s pfivodem pod doporu¢enim AR na trovni
63 % a ve skupiné dospélych zen ve véku 18-59 dokon-
ce 70%. Také ve skuping déti ve ve€ku 7-10 let byl zjis-
tén nedostatecny privod u 62 % osob. Ptivod zinku byl
niz8i nez by odpovidalo doporucenim opét u Zen (od 15
let v€ku) a také starSich muzi (60+), kde nedostatek
v obou skupinach odpovidal pfiblizné 50% podle do-
poruceni EAR. Pfi pouziti evropského doporuceni AR

vewr

kde by byl ptivod nedostatecny dokonce u 94 % osob.

particular mineral levels in food products set within
this project. The distribution of usual intake of mi-
nerals in particular population groups was based on
daily intake of selected individuals. The values were
then compared with the recommended dietary values,
especially with the new European recommendati-
ons AR/Al (Average Requirement/Adequate Intake;
EFSA, 2013-2015) [1], American recommendations
EAR/UL (Estimated Average Requirement/Tolerable
Upper Intake Level; I0M, 1997-2011) [2], and in
two cases also the WHO Recommendations (2012)
[3, 4]. All aforementioned recommendations are sui-
table for the nutritional assessment of particular po-
pulation groups.

Comparison with the dietary reference values
showed low calcium intake in all assessed populati-
on groups. The lowest values occurred in the group of
people aged 60 and over (see Fig. 5.1). Comparison
with European AR recommendations showed ina-
dequate calcium intake in 87% of women and 77% of
men of this age group. Comparison with EAR recom-
mendations showed inadequate intake in more than
84% of this population group. Inadequate intake of
magnesium was identified in all population groups
except for the group of children aged 4—6 years. The
lowest values occurred in the group of girls aged
15—17 years and in the group of older individuals
(see Fig. 5.2), where 94-100% of them did not re-
ach EAR recommended values of magnesium. On
the other hand, intake of phosphorus was adequate
in almost all population groups. Inadequate intake
of phosphorus was identified only in groups of gi-
rls aged 11-14 years and 15-17 years, inadequate
intake occurred in 28% and 43% of the population
groups, respectively, a probable consequence of low
food intake in these population groups. Inadequate
intake of iron associated with fertility was identi-
fied in women of reproductive age. Comparison with
EAR recommendations showed inadequate intake in
the group of girls aged 15-17 years (63%) and in
the group of adult women aged 18-59 years (even
in 70% of them). Also, inadequate intake was identi-
fied in the group of children aged 7—10 years (62%).
Comparison with EAR recommendations showed
inadequate intake of zinc in 50% of women (15 years
of age and older) and in 50% of older men (60 years
of age and older). Comparison with the new Euro-
pean AR recommendations showed zinc deficiency in
women aged 15-17 years (94% of them).
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U sodiku byly zjisténé¢ hodnoty srovnany s nejvyssim
tolerovatelnym ptivodem (UL, IOM, 2004), vzhle-
dem ke zdravotnim rizikiim, ktera z nadmérného pfi-
vodu plynou. Zvlasté vysoky piivod sodiku vykazo-
vala muzska ¢ast populace, kde 69 % osob jiz od 11
let veéku, ptekracovalo stanovené denni maximum
UL (2 300 mg). V této souvislosti je tfeba zdlraznit,
ze do vysledné hodnoty neni zahrnuta stl pouzitd pfi
ptipravé pokrmii a dosolovéani. Celkovy pfivod tak
bude nesporné jesté vyssi, nez ukazalo nase Setfeni.
V ptipadé drasliku byl naopak zaznamenan nizsi
pfivod ve srovnani s doporué¢enimi, a to ve vSech po-
pulacnich skupinach s vyjimkou déti. V piipadé zen
ve véku od 15 let nebylo doporuceni 3 510 mg/osobu/
den [4] pokryto ani u jedné osoby ve vzorku.

Ptivod selenu v populaci lze hodnotit jako nizky zejmé-
na u zen, kde piiblizné 60 % dospivajicich, 66 % dospé-
Iych a 67% starSich zen (obr. 5.3) nema piivod selenu
odpovidajici danému doporuceni EAR. Pii hodnoceni
ptivodu jodu byl potvrzen mozny nedostatek u dospé-
lych Zen, a to u 23-31% osob. Jedna se vSak o hodno-
ceni, které nebere v ivahu pouziti joédované soli pii pii-
pravé pokrmu a dosolovani. Da se tedy predpokladat, ze
celkovy ptivod jodu je vySsi nez zde uvadéné hodnoty.

Dostateény ptivod médi byl zaznamenan u déti
a u muzid, naopak u zen starsich 15 let ho lze podle
doporuceni EAR pokladat za nizky u 3654 % osob.
Na zéklad¢ doporuceni adekvatniho ptivodu (Al,
IOM, 2001) Ize povazovat ptivod chromu ve vsech
populacnich skupinach za dostatecny. Doporucené
hodnoty pro Zeny se pohybuji v rozmezi 20-25 pg/
den, stfedni hodnoty pfivodu byly zjistény mezi 30
a 54 pg/den. Obdobna situace byla u muzt, pro které
je doporuceny piivod 25-35 nug/den, stiedni hodnoty
realného privodu byly 41-70 pg/den. Evropské do-
poruceni Al pro ptivod manganu je ve vysi 3 mg/den
pro dospélou populaci; zjistény piivod Ize hodnotit
jako dostatecny u muzt (3,1-3,6 mg/den). U Zen
od 15 let véku se stfedni hodnoty ptfivodu pohybo-
valy pod urovni tohoto doporuceni (2,3 mg/den).
U molybdenu je k dispozici evropské doporuc¢eni Al
a americké doporuceni EAR. Zavéry hodnoceni ade-
kvatnosti ptivodu molybdenu jsou pii pouziti obou
doporuceni shodné. Ve vsech sledovanych skupi-
nach populace CR je ptivod molybdenu dostateény.
Pti pouziti doporuceni EAR byl podil osob s nizkym
piivodem 0-1%. Zjisténa stfedni hodnota piivodu
niklu byla 69-135 pg/den, v zavislosti na populaéni

Excessive sodium intake poses health risk; therefore,
the values were compared with the Tolerable Upper
Intake Level (UL, IOM, 2004). Excessive sodium inta-
ke was identified in 69% of male population (from the
age of 11 years), they exceeded the recommended so-
dium intake of 2,300mg a day. Sodium intake would
be even higher than identified in our survey, since the
values identified do not include salt used in food pre-
paration. On the other hand, comparison with parti-
cular recommendations showed low intake of potassi-
um in all population groups except for children. None
of females aged 15 years and over from the sample re-
ached the recommended potassium intake of 3,510 mg
a day per person [4].

Comparison with the EAR recommendations showed
inadequate intake of selenium especially in women
i.e. in 60% of adolescent girls, 66% of adult women
and 67% of older women (see Fig. 5.3). lodine inta-
ke evaluation showed deficiency in about 23-31% of
adult women. Nevertheless, iodine intake could be
higher than the presented values, since the values
identified do not include iodised salt used in food
preparation.

Comparison with EAR recommendations showed
adequate copper intake in children and men, however,
there was a low intake of copper in women aged 15
years and older (in 36-54% of this population group).
The usual intake of chromium was compared with
the recommendations of Adequate Intake (Al, 10OM,
2001). The comparison showed sufficient intake in all
population groups. A recommended intake of chromi-
um for females is 20-25 pg/person/day. The identi-
fied average values of chromium were 30-54 ug per
day. A recommended intake of chromium for males is
25-35 ug/person/day. The identified average values
of chromium were 41-70 pg per day. The EU recom-
mended Adequate Intake of manganese is 3mg per
day per adult population. Comparison with the re-
commendation showed adequate manganese intake
in men (3.1-3.6mg per day). The average manga-
nese intake in women aged 15 years and older was
lower (2.3 mg per day) than the recommended intake.
Comparison with the European Al and American EAR
recommendations of molybdenum intake showed the
same results, i.e. adequate molybdenum intake in all
population groups. Comparison with EAR showed
low molybdenum intake in 0-1% of population.
The average nickel intake was 69-135 pg/person/
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skupin€. Pro nikl v8ak neni k dispozici zddné z vyse
uvedenych doporuéeni. Lze vyuzit doporuceni pro
némecky mluvici zemé¢ (DACH) [5], které uvadi
jako odhadovanou hodnotu pro pfiméfeny piivod
25-30 pg/den. Zjistény piivod se tedy 1 v piipadé
niklu jevi jako dostatecny.

Z vysledkt provedeného Setieni vyplyva, Ze obecné je
ptivod fady mineralnich latek nizs$i nez by odpovidalo
dostupnym doporucenim, a to zvlasté u Zzen ve vsech
vékovych skupinach (15 a vice let) a také u starSich
muzu (60 a vice let). Nedostateény piivod mize mit
fadu zdravotnich disledkt, které jsou vsak obvykle
popisovany pro samostatné mikronutrienty, nikoli pro
kombinovanou malnutrici. Naopak nadmérny piivod
byl zaznamenan zejména v piipad€ sodiku u muza jiz
od 11 let véku.

5.2.2 Hodnoceni pFivodu vitaminu D

V ramci dlouhodobého programu monitoringu bylo
dokonéeno unikatni hodnoceni dietdrniho piivodu
vitaminu D. Obsah vitaminu D2 a D3 byl hodnocen
ve 130 druzich nutri¢né vyznamnych potravin. Expo-
zi¢ni davky sumy obou vitaminti byly vyhodnoceny
pro riizné populaéni skupiny v CR. Vysledné hodnoty,
které nezahrnovaly pfivod vitaminu D z dopliki stra-
vy, pak byly porovnany s doporuc¢enymi dietarnimi
referenénimi hodnotami. Pro hodnoceni adekvatnosti
privodu vitaminu D (D2+D3) v populaci byla vyuzita
evropska doporuceni Al (Adequate Intake) [6], ame-
rickd doporuceni EAR (Estimated Average Require-
ment) [7] a starSi doporu¢eni RNI (Recommended
nutrient intake; WHO/FAO) [8], resp. z n¢j teoreticky
vypocitana hodnota EAR, které vyhovuje svym for-
matem hodnoceni adekvatnosti pfivodu vitaminu D
u populaénich skupin.

Byl zjistén nizky ptivod vitaminu D ve srovna-
ni s doporucenymi vyzivovymi dadvkami ve vSech
hodnocenych populacnich skupindch. Doporuce-
ni ve form¢ Al (EFSA) nebylo dosazeno u zad-
né populacni skupiny. Pti srovnani s americkym
doporucenim EAR (IOM) se piivod jevil jako
nedostatecny u vice nez 99% osob v kategori-
ich déti 4-6 let, déti 7-10 let, chlapci a divky
11-14 let, divky 15-17 let, zeny 18—64 let, Zeny > 65
let, u 99 % muzl > 65 let a u vice jak 95 % chlapcii
15-17 let a muzi 1864 let. Pfi porovnani se star-
$im doporu¢enim WHO se pfivod jevil nedostateny

day depending on the population group. However,
the recommendations mentioned above were not set
for nickel. There is a recommendation for German
speaking countries (DACH) [5], i.e. adequate nickel
intake is 25-30 pg/person/day. Therefore, the nickel
intake appears to be sufficient.

Comparison with particular national or internatio-
nal recommendations showed lower nutrient intake
especially in all age groups of women (aged 15 years
and over) and in older men (aged 60 years and over).
Inadequate intake can cause health problems. Docu-
ments on micronutrient deficiencies usually focus on
consequences of particular micronutrient deficiency
and do not describe combined effects of malnutrition.
On the other hand, excessive sodium intake was iden-
tified in males aged 11 years and older.

5.2.2 Evaluation of Vitamin D intake

The unique evaluation of vitamin D dietary intake was
finished within the long-term monitoring programme.
The vitamin D2 and D3 content was assessed in 130
nutrient-rich foods. The exposure doses of both vita-
mins were assessed for different population groups
in the CR. Final results (excluding vitamin D intake
from food supplements) were compared with Dietary
Reference Values. For evaluation of vitamin D (D2 +
D3) adequate intake in the population were used the
following recommendations: European recommen-
dations Al (Adequate Intake) [6], American recom-
mendations EAR (Estimated Average Requirement)
[7] and older recommendations RNI (Recommended
Nutrient Intake; WHO/FAQO) [8], or EAR value es-
timates based on RNI, since this tool is suitable for
evaluation of adequate vitamin D intake in particular
population groups.

Comparison with the recommended nutrient intake showed
low vitamin D intake in all evaluated population groups.
The Al (EFSA) recommended values were not reached in
any population group. In comparison with the American
EAR (IOM), the intake was insufficient in 99% of individu-
als in the following categories: children aged 46 years,
children aged 7-10 years, girls and boys aged 11-14
years, girls aged 15-17 years, women aged 18-64 years,
women > 65 years of age, in 99% of men aged > 65 years;
and in more than 95% of boys aged 15-17 years, and men
aged 18-64 years. In comparison with older WHO recom-
mendation, the intake was insufficient in more than 99% of
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u vice nez 99 % muzi a Zen > 65 let a Zen 51-65 let,
u vice nez 95 % muzu ve véka 51-65 let, u 95 % déti
4-6 let, u vice nez 90% déti 7-10 let a u vice nez
50% osob v kategoriich chlapci a divky 11-14 let,
chlapci a divky 15-17 let, muzi a zeny 18-50 let.

5.2.3Hodnoceni nutriéni adekvatnosti
Skolnich obédu

V souladu s Ak¢énim planem strategie ,,Zdravi
2020% byla v pribé&hu skolniho roku 2015/2016 re-
alizovana studie obsahu nutrientd v pokrmech ze
Skolniho stravovani. Cilem studie bylo zjistit, zda
obsah makronutrientd, vybranych mineralnich 14-
tek, ptipadné kontaminantl anorganického ptivodu,
ve standardni velikosti obéda pro prvni stupen $kol-
niho stravovani, odpovidd uzndvanym nutricnim
doporucenim.

5.2.3.1 Metodika vzorkovani a analyzy

Z celostatniho seznamu Skolnich jidelen byl vi-
cestupnovym nahodnym vybérem vybran soubor
provozoven tak, aby byl kazdy kraj reprezentovan
dvéma jednotkami (celkem 28 Skolnich jidelen).
Odbéry obédi byly realizovany béhem dvoumésic-
niho vzorkovaciho obdobi, které bylo rozlozeno be¢-
hem celého Skolniho roku, s vyjimkou prosince. Pro
kazdou z jidelen byl ptipraven plan odbéru vzorku,
ktery zahrnoval nahodny vybér terminti odbért (12
odbérovych dntll) a ndhodny vybér pokrmi a napoj.
V odbérovych dnech byla odebirana standardni por-
ce obéda urcend pro vékovou kategorii déti 7-10 let,
a to tak, ze jednotlivé ¢asti obéda (polévka, hlavni
chod, napoj a doplnék) se nemichaly. Z kazdé zkou-
mané Skolni jidelny vznikla sada 48 (12 % 4) jednot-
livych vzorkd. Vzorky byly analyzovany ve formé
kompozitu. Ze 12 odbéri v kazdé jidelné nakonec
vznikly 4 kompozitni vzorky: kompozitni vzorek po-
1évky byl slozen z 12 polévek, stejné tak u hlavniho
chodu a napoje. Kompozitni vzorek doplitku byl vét-
Sinou sloZen z mensiho poctu dil¢ich vzorkd, protoze
dopln€k nebyva podavan ke kazdému obédu. Z od-
bért ve 28 jidelnach tak vzniklo celkem 112 kom-
pozitnich vzorkt pro chemickou analyzu. Chemicka
analyza probéhla na obsah celkového tuku, 50 jed-
notlivych mastnych kyselin (MK), bilkovin, susinu,
popel, Ca, Fe, K, Mg, Na, P, Se, Zn, Al, As, Cd, Cr,
Cu, Mn, Mo, Ni, Pb. Vypoctem byla stanovena ener-
getické hodnota a celkovy obsah sacharida.

men and women aged > 65 years, and women aged 5165
years; and in more than 95% of men aged 51-65 years; in
95% of children aged 4-6 years; in more than 90% of chil-
dren aged 7-10 years; and in more than 50% of boys and
girls aged 11-14 years, boys and girls aged 15-17 years,
and men and women aged 18-50 years.

5.2.3Nutrition evaluation of school meals

In accordance with the Action Plan Health 2020, the
survey to assess nutrient content of school lunches
was carried out during the school year 2015/2016.
The aim of the survey was to determine whether the
content of macronutrients and minerals (or inorganic
contaminants) in standard lunch meal for children at-
tending elementary school complies with particular
nutrient recommendations.

5.2.3.1 Sampling and analysis
methodology

Facilities were randomly selected from a nationwide
list of school canteens, so every region was represen-
ted by 2 units (28 school canteens altogether). Lunch
sampling was carried out in two months sampling
period, which covered the whole school year except
December. A sample collection plan was made for
each school canteen. The plan included dates (12
collection days) and random sampling of foods and
drinks provided. On collection days, a proper porti-
on of meal for children aged 7-10 years was collec-
ted. The samples of particular courses (soup, main
course, drink, and additional food) were collected
separately. Sample collection from each school
canteen comprised 48 (12 x 4) individual samples.
Composite samples were then analysed. Four com-
posite samples were formed from 12 sample collec-
tions from each school canteen. The soup composite
sample comprised 12 soups; the same method was
used for main course and drinks. Composite sample
of additional food usually comprised a smaller num-
ber of samples, since additional food is not served
with every lunch. Finally, 112 composite samples for
chemical analysis were formed from samples collec-
ted in 28 school canteens. Chemical analysis was
carried out to determine fat content, 50 individual
fatty acids (FA), proteins, dry matter, ash, Ca, Fe, K,
Mg, Na, P, Se, Zn, Al, As, Cd, Cr, Cu, Mn, Mo, Ni, Pb.
Nutrient values and the total amount of carbohydra-
tes were calculated.
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5.2.3.2 Vysledky studie

Celkové prumérné energetické hodnoty Skolnich obé-
di vydavanych v nékterych jidelnach jsou pii srov-
nani s o¢ekavanym vydejem energie pomérné nizké,
a to 1 pro deéti s nizkou pohybovou aktivitou (index
PAL 1,6), bez ohledu na to, zda jidelna vati maly nebo
velky pocet obédl. Snaha vyhovét pozadavku indivi-
dudlnich stravnikd a souc¢asné omezit plytvani jidlem
muze vést ke snizovani velikosti vydavanych porci.
Podle vyhlasky €. 107/2005 Sb., ,,0 $kolnim stravova-
ni“, ve znéni platnych predpist, by obéd mél pokryvat
35% celkové denni energie. Podle narodni studie in-
dividualni spotieby potravin SISP04 ptipada na obéd
u déti ve véku 7-10 let ve skutecnosti asi jen 29 %
celkové denni energie.

Stfedni hodnoty trojpoméru hlavnich Zivin (bilkovi-
ny : tuky : sacharidy) se pfili§ nelisi od doporuce-
ni EFSA/WHO [9], znatelny je ale nizsi podil tukd.
Snaha o zdravé stravovani obc¢as pravdépodobné vede
k priliSnému snizeni obsahu tuku v pokrmech. Tuk je
nezastupitelny nosi¢ fady biologicky vyznamnych 1a-
tek, v€etn¢ vitaminl a jeho obsah v obédech by proto
mél odpovidat alespont minimu vyzivového doporuce-
ni z hlediska podilu energie a samoziejmé i odpovidat
doporuceni z hlediska zastoupeni skupin mastnych
kyselin.

Mnozstvi nasycenych mastnych kyselin (SFA) vyho-
vélo u vice nez 75% pramérnych obédu, bylo vsak
zjisténo malé zastoupeni polynenasycenych mastnych
kyselin (PUFA). Velmi pozitivni je, Ze obsah nebez-
pecnych trans-mastnych kyselin (TFA) byl ve vSech
pripadech vyhovujici [10]. Mnozstvi esencialnich
polynenasycenych mastnych kyselin (Kkys. linolova,
-6 a kys. a-linolenové, m-3) bylo dostacujici u cca
50% prumérnych obédi. Sumarni mnozstvi PUFA
-3 s dlouhym fetézcem (kys. eicosapentaecnova, EPA
a docosahexaenova, DHA) nedosdhlo v zadném pri-
mérném obé&du nutri€niho doporuceni. VéEtSinou byl
obsah na trovni pod 10% doporuceni. Pouze v jed-
nom piipadé¢ z 28 testovanych primérnych obédi hod-
nota dosahla cca 2/3 doporuceni. VEétsinu sumy téchto
mastnych kyselin tvotila DHA.

Podle oc¢ekavani byl v obédech nadbytek sodiku podle
doporuceni [3]. VSechny zucastnéné jidelny pouzivaji
pti ptiprave jodovanou siil. Obsah jodu byl v obédech
také vysoky. SniZeni pouziti kuchynské soli by vedlo

5.2.3.2 Survey results

Average nutrient values of school meals from some
school canteens were rather low compared to expec-
ted energy expenditure even for children with low
physical activity (PAL index 1.6). The number of lun-
ches provided (small or high) in particular canteen
did not make any difference. Efforts to meet individual
nutrition needs and, at the same time, to prevent food
waste may lead to smaller portions of food provided.
According to Decree No. 107/2005 Coll. on School
Catering, as amended, a lunch should provide 35%
of daily energy requirements. According to the Nati-
onal Study of Individual Food Consumption (IFC04)
a lunch for children aged 7-10 years represents only
around 29% of daily energy requirements.

Average values of three essential nutrients (proteins,
fats and carbohydrates) were almost the same as re-
commended by EFSA/WHO [9], nevertheless, the pro-
portion of fats was lower. The content of fat is some-
times reduced probably due to efforts to provide he-
althier food. However, fat is an irreplaceable carrier
of many biologically important substances, including
vitamins, and its content in lunches should reach at
least the lowest levels of daily energy requirements
and it should also meet the recommended fatty acids
intake.

The amount of saturated fatty acids (SFA) was suffi-
cient in more than 75% of average lunches, however,
the amount of polyunsaturated fatty acids (PUFA)
was rather insufficient. The content of harmful trans-
-fatty acids (TFA) was satisfactory in all cases [10].
The amount of polyunsaturated fatty acids (linoleic
acid, w-6 and a-linolenic acid, w-3) was sufficient in
about 50% of average lunches. The total amount of
long-chain w-3 PUFA (eicosapentaenoic acid, EPA
and docosahexaenoic acid, DHA) did not meet nutri-
ent recommendations in any of the average lunches.
In most cases the level of long chain w-3 PUFA did
not reach even 10% of recommended intake. In only
one of the 28 tested lunches the level reached approxi-
mately 2/3 of recommended intake. The most common
fatty acid found was DHA.

As expected, the amount of sodium exceeded the recom-
mendations [3]. lodized salt was used for food preparati-
on in all tested school canteens. The amount of iodine in
lunches was also high. Therefore, salt reduction in food
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i k Uprave pfivodu jodu. Obsah drasliku v obédech
byl podle nového doporuéeni EFSA dostacujici. Ptes
90% obédi obsahovalo malé mnozstvi vapniku.
Obédy obsahovaly dostate¢né mnozstvi fosforu, ale
v nadbytku viici ptivodu vapniku. Nebyl pozorovan
zadny ptipad pfekroceni horni tolerovatelné meze pro
fosfor. Obédy ve vétsing jidelen obsahovaly dostatek
Zeleza. Nedostatek v nékterych obédech mize byt
spojen s malou porci. Pokud by byla porce obéda vét-
§i, ptivod Zeleza by naplnil nutri¢ni doporuceni. Nizsi
nez zadouci byl také obsah ho¥¢iku v obédech. U zin-
ku, selenu, médi, manganu, molybdenu a chromu
byl obsah dostatecny a ptitom nepiekracoval horni
tolerovatelnou mez.

Pokud jde o obsah kontaminujicich prvkl, obsah
hliniku a rtuti u zadné z jidelen nepifesahoval 35 %
tolerovatelného ptivodu (TWI). Obsah niklu v ob¢-
dech u 22 jidelen ptekracoval 35% tolerovatelného
privodu (TDI), ale u zadné z jidelen nedoslo k pie-
kroceni denniho toxikologického limitu. Obsah kad-
mia v jedné jidelné piekrocil hodnotu toxikologické-
ho limitu pfepocteného na cely den a ve 14 jidelnach
bylo ptekroceno 35 % tolerovatelného piivodu (TWI).
Vyssi ptivod kadmia u déti se nelisi od dlouhodobych
vysledkit monitoringu dietarni expozice u déti sle-
dované vékové kategorie. Také obsah olova v jedné
jidelné piekrocil hodnotu toxikologického limitu pre-
pocteného na cely den a v 5 jidelnach bylo prekro¢eno
35% tolerovateln¢ho ptivodu (BMDL, -nefrotoxici-
ta). V téchto ptipadech byl nejvyznamnéj$im zdrojem
olova napoj.

5.3 Cileny monitoring hygienické 3
a zdravotni nezavadnosti potravin v CR

Cileny monitoring byl v roce 2016 zaméten na detek-
ci a identifikaci geneticky modifikovanych organismi
(GMO) v potravinach. K diagnostice byla vyuzita mo-
lekularné biologickd metoda polymerazové fetézové
reakce (dale PCR).

5.3.1Detekce a identifikace GMO

Detekce a identifikace GMO byla opét cilené zamé-
fena 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) neustale dochazi k hlaSenim zachytt trans-
genni ryze, zejména ve vyrobcich s obsahem ryze im-

preparation would also reduce iodine intake. According
to the new EFSA recommendation the amount of potas-
sium in lunch meals was sufficient. Over 90% of lunches
had low calcium content. The amount of phosphorus
was sufficient, however, in relation to calcium intake the
phosphorus content was rather high. Nevertheless, the
tolerable upper intake level for phosphorus was not ex-
ceeded. Lunches in most of the school canteens contai-
ned sufficient amount of iron, although there was insuffi-
cient iron content in some lunches probably due to small
portions. When the portion is bigger, the iron intake com-
plies with nutrient recommendations. Also, the content
of magnesium in lunches was lower than recommended.
The amount of zinc, selenium, copper, manganese, mo-
lybdenum, and chromium was sufficient, yet none of
them exceeded the tolerable upper intake level.

As for contaminants, the content of aluminium and
mercury did not exceed 35% of tolerable weekly intake
(TWI) in none of the tested school canteens. The amount
of nickel in lunches from 22 school canteens exceeded
35% of tolerable daily intake (TDI), nevertheless, the
threshold limit values were not exceeded. In one case,
cadmium level exceeded toxicity limit (amount per day)
and in 14 canteens the levels exceeded 35% of tolera-
ble weekly intake. Higher intake of cadmium in children
corresponds with the results of long term dietary expo-
sure monitoring of children in particular age category.
Also, the level of lead in one canteen exceeded toxicity
limit (amount per day) and in 5 canteens the levels ex-
ceeded 35% of tolerable intake (BMDL, -nephrotoxici-
ty). The most common source of lead was drink.

5.3 Monitoring of food hygiene and food
safety

In 2016, the monitoring focused on the detection
and identification of genetically modified organisms
(GMO) in foods. The molecular biological method,
i.e. polymerase chain reaction (hereinafter PCR) was
used as a diagnostic method.

5.3.1Detection 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 notified through the Rapid
Alert System for Food and Feed (RASFF) has been
found on the EU market especially in products con-
taining rice imported from developing countries [11].
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portovanych z tietich zemi [11]. Celkem bylo v roce
2016 analyzovano 48 vzorkl ryze a 48 vzorki vyrob-
ka obsahujicich ryzi (napt. mlécna ryze, ryzova mou-
ka, détska vyziva, ryzové nudle). Vzorky byly vyset-
feny screeningovou metodou PCR. V analyzovanych
vzorcich nebyla pfitomnost transgenni ryze zjiSténa.
Ziskané vysledky dokazuji, ze v trzni siti v CR do-
Slo k poklesu vyskytu piimési nepovolené transgenni
ryze ve srovnani se zachyty z pfedchézejicich let, viz
obr. 5.4. V dané souvislosti je tfeba poznamenat, ze
nebyl pozorovan zadny skodlivy efekt na zdravi lidi
¢i zvirat pii konzumaci potravin na bazi sledovanych
GMO. Studie se zaméfenim na pritomnost nepovo-
lené transgenni ryze ve vyrobcich, ptipadné v pokr-
mech obsahujicich ryzi bude pokracovat i v roce 2017.

5.4 Dietarni expozice Skodlivym
chemickym latkam

Zékladnim cilem dlouhodobého monitorovaciho progra-
mu, ktery bézi v dvouletych periodach, je bodovy odhad
pramémé expozice populace CR, piipadné specifickych
populacnich skupin, vybranym chemickym latkdm pte-
devsim ze skupiny kontaminantd. Vysledky jsou ramco-
vé& srovnavany za delsi obdobi, jako trend vyvoje chro-
nické expozicni davky. V pripadé potteby hlubsiho hod-
noceni je pouzito modelovani distribuce individualnich
chronickych expozi¢nich davek s pravdépodobnostnim
odhadem nejistot, které vychazi z dat za delsi ¢asovy
interval (obvykle 6 let). Obsah kontaminujicich chemic-
kych latek v potravinach mize piedstavovat zdravotni
riziko nenadorovych nebo nadorovych onemocnéni.

Vzorky potravin jsou soustfedény na jedno misto v re-
publice, kde jsou standardné kulinarn€ upraveny a pak
ihned analyzovany na obsah vybranych chemickych la-
tek. Systém vzorkovani potravin je reprezentativni pro
obvyklou dietu populace v CR. Vybér druhii potravin
reprezentuje pres 95% hmotnosti stravy, coz spliuje
parametry doporuceni EFSA (2012). Poctem odebra-
nych vzorkid je vzorkovani pfiméfené reprezentativni
pro hodnoceni celé republiky, nikoli vSak pro srovnani
regionalnich rozdili; tento zptsob je dan dostupnymi
finan¢nimi prostiedky. Monitorovaci obdobi roku 2016
bylo prvnim rokem dvouletého cyklu (2016/2017). Vy-
sledky budou publikovany v roce 2018.

In 2016, the total of 48 rice samples and 48 samples
of products containing rice (e.g. milk rice, rice flour,
baby food, rice noodles) were examined by the PCR
method. None of the samples included GM rice. The
results obtained through monitoring show that the
proportion of GM rice on the CR market has decre-
ased compared to previous years (see Fig. 5.4). No
scientific data revealed possible health risks for peo-
ple or animals consuming products derived from ap-
proved GMO. The survey to identify unauthorized GM
rice in products or food containing rice continues in
2017.

5.4 Dietary exposure to harmful chemicals

The aim of this long-term monitoring programme
carried out in two-year monitoring periods is a point
estimation of mean exposure of population or exposu-
re of specific population groups in the CR to selected
chemicals (predominantly contaminants). The com-
parison of data collected over a longer period shows
chronic exposure trend. In order to obtain a more ac-
curate assessment the modelling of individual chronic
exposure doses is provided (because of uncertainty in
dose estimates the confidence interval is used). The
assessments are based on the data collected during
several years (usually 6 years). Chemical contami-
nants obtained in food pose a risk of malignant or
other diseases.

Collected food samples are gathered at a facility
and subjected to standard processing and cooking
procedures and subsequently analysed for selected
chemical substances. The sampling system is suffi-
cient to represent dietary patterns of the Czech po-
pulation. Selected food types represent over 95% of
diet composition, thus, the method meets the EFSA
recommendations (2012). The number of collec-
ted samples is sufficient for the assessment at the
national level, however, it does not cover regional
differences in dietary patterns since the sampling
system is limited by available financial resources.
A two-year sampling period 2016/2017 started in
2016. The results will be completed and published
in 2018.
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Obr. 5.1 Obvykly privod vapniku pro populaci ve véku 60 a vice let, 2014/15
Fig. 5.1 Usual intake of calcium for population group 60 + years of age, 2014/15
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Obr. 5.2 Obvykly privod hoi¢iku pro populaci ve véku 60 a vice let, 2014/15
Fig. 5.2 Usual intake of magnesium for population group 60+ years of age, 2014/15
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Obr. 5.3 Obvykly pfivod selenu pro populaci ve véku 60 a vice let, 2014/15
Fig. 5.3 Usual intake of selenium for population group 60+ years of age, 2014/15
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Obr. 5.4 Vyskyt pozitivnich vzorkiu ryZe na obsah GMO v letech 2007-2016
Fig. 5.4 The prevalence of positive rice samples for GMO in 2007-2016
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6. BIOLOGICKY MONITORING

Monitoring probihal v roce 2016 v péti lokalitdch —
v Praze, Liberci, Ostravé, Zdaru nad Séazavou
a v Kutné Hofe. Setfeni bylo zaméfeno na déti
ve véku 5 a 9 let, probihalo béhem preventivnich
prohlidek u 17 spolupracujicich 1ékati pro déti a do-
rost. Do studie byly déti zarazovany lékarem tak,
jak ptichazely na prohlidku podle mésice narozeni,
na zaklad¢ souhlasu rodict. Odbér biologického ma-
teridlu probihal v ordinacich détskych Iékatti nebo
na odbérovych mistech zdravotnickych zafizeni.
Studie se zucastnilo celkem 419 déti (162 pétile-
tych a 257 devitiletych); ziskano bylo 419 vzorka
krevniho séra, 418 vzorku plné krve a 400 vzorka
moce. Ve vzorcich plné krve a moce byly analyzova-
ny vybrané toxické prvky (kadmium-Cd, olovo-Pb,
rtut’-Hg, arsen-As) a esencialni stopové prvky (jod-
-I, mangan-Mn, selen-Se, zinek-Zn). V moci byly
analyzovany vybrané metabolity ftalatd, v krevnim
séru metabolit vitaminu D — 25-hydroxyvitamin D
(25(OH)D). Studie navazuje na dosud posledni mo-
nitorovaci aktivity z roku 2008, kdy byly sledova-
ny déti ve veéku 8-10 let. Vékova skupina Sletych
déti byla sledovana nové, a byly tak ziskany prvni
vysledky o zatézi predskolnich déti.

6.1 Toxické kovy a esencialni prvky

Stanoveni bylo provadéno v mineralizovanych (krev)
a v nemineralizovanych (moc¢) vzorcich metodou
ICP-MS, kromé¢ rtuti, ktera byla stanovena piimo
v puvodnich vzorcich pomoci jednoucelového ana-
lyzatoru AMA 254. Analyzy krve a moce probihaly
v akreditovanych laboratotich SZU v Praze. Vzorky
krevniho séra byly analyzovany v laboratoti Endokri-
nologického tstavu v Praze.

Koncentrace sledovanych biomarkerd v krvi a v mo¢i
jsou uvedeny v tab. 6.1.1 a2 6.1.2.

Hladina celkového arsenu v moci (median) se v jed-
notlivych lokalitach pohybovala od 10,1 do 11, 6 pg/l,
a byla statisticky vyznamné (p < 0,05) nizsi u starSich
déti. Podle agentury ATSDR hodnoty nad 100 pg/l in-
dikuji vys$si expozici [1]. Tuto hodnotu ptekrocilo 7 ze
400 déti (2 %).

Obsah kadmia v krvi je ukazatelem soucasné ak-
tudlni expozice. Stiedni koncentrace kadmia v krvi

6. HUMAN BIOMONITORING

In 2016, the monitoring was carried out in five localities —
Prague, Liberec, Ostrava, Zddar nad Sdzavou, and Kut-
nd Hora. The target population were children aged five
and nine years. The monitoring was conducted during
preventive check-ups in surgeries of 17 collaborating
paediatricians. The children were enrolled in the study
consecutively as they presented for check-ups according
to the month of birth and based on parental consent. Bi-
ological specimens were collected by paediatricians in
their surgeries or in sampling points of public health set-
tings. The study cohort consisted of 419 children (162
five-year-olds and 257 nine-year-olds). The samples
collected were 419 blood serum specimens, 418 whole
blood specimens, and 400 urine specimens. The whole
blood and urine samples were analysed for selected toxic
metals (cadmium — Cd, lead — Pb, mercury — Hg, and
arsenic — As) and essential trace elements (iodine — I,
manganese — Mn, selenium — Se, and zinc — Zn). Urine
samples were tested for selected phthalate metabolites,
and blood serum was analysed for a vitamin D metaboli-
te — 25-hydroxyvitamin D (25(OH)D). The study extends
the monitoring activities of 2008 where the target popu-
lation were children aged 8-10 years. The five-year-olds
were newly included in the project in order to obtain the
first results on the burden in pre-school age children.

6.1 Toxic metals and essential elements

The toxic and essential elements were determined in
mineralized (blood) and non-mineralized (urine) sam-
ples using inductively coupled plasma mass spectrome-
try (ICP-MS), with the exception of mercury, which was
detected directly from the original samples using the
AMA 254 advanced mercury analyzer. Blood and urine
analyses were performed in the accredited laboratories
of the National Institute of Public Health in Prague.
Blood serum samples were analysed by the laboratory
of the Institute of Endocrinology in Prague.

Blood and urinary concentrations of the target biomar-
kers are summarized in Tabs 6.1.1 and 6.1.2.

The total urinary arsenic level (median) varied be-
tween localities from 10.1 to 11.6 pg/l and was
statistically significantly (p < 0.05) lower in older
children. According to the Agency for Toxic Substan-
ces and Disease Registry (ATSDR), the levels above
100 pg/l indicate elevated exposure [1]. This limit of
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Tab. 6.1.1 Toxické kovy a esencialni prvKky v krvi déti, 2016
Tab. 6.1.1 Toxic and essential elements in children‘s blood, 2016

cd | Pb | Hg Mn Se

Pocet déti / Number of children 418
g/l
Geometricky primér / Geomean 0.304 12.3 0.321 14.2 91.3
Median / Median 0.317 12.4 0.370 14.1 92.0
25. percentil / 25" Percentile 0.221 9.65 0.210 12.2 82.3
75. percentil/ 75" Percentile 0.451 15.3 0.508 16.2 101
95. percentil / 95" Percentile 0.676 25.5 1.03 20.1 116
Minimum 0.030 3.81 0.090 7.67 59.7
Maximum 0.859 61.1 3.08 28.0 155
Tab. 6.1.2 Toxické kovy a esencialni prvky v moci déti, 2016
Tab. 6.1.2 Toxic and essential elements in children‘s urine, 2016
As | cd | Hg
Pocet déti / Number of children 400
pg/l moce / pg/l urine
Geometricky primér / Geomean 11.5 0.096 0.276 239
Median / Median 10.4 0.096 0.28 248
25. percentil / 25" Percentile 7.29 0.065 0.2 177
75. percentil/ 75" Percentile 14.8 0.155 0.38 338
95. percentil / 95" Percentile 54 0.355 1.18 496
Minimum 1.85 0.025 0.1 44.5
Maximum 248 1.89 4.23 1321
pg/g kreatininu / pg/g creatinine

Geometricky primér / Geomean 11.6 0.097 0.28 242
Median / Median 9.91 0.092 0.262 237
25. percentil / 25" Percentile 717 0.064 0.163 182
75. percentil/ 75" Percentile 16.1 0.142 0.417 325
95. percentil / 95" Percentile 471 0.332 1.3 519
Minimum 3.67 0.015 0.035 63.8
Maximum 238 1.39 4.28 1461

déti se ve sledovanych lokalitich pohybovala
od 0,16 do 0,38 pg/l (median 0,32 pg/l). Tyto hod-
noty jsou srovnatelné s koncentracemi ziskanymi
v ptedchozich letech monitoringu. Obsah kadmia
v moci charakterizuje dlouhodobou zatéz. Stiedni
koncentrace kadmia v moc¢i (median) byla nizsi, nez
v piedchozi etapé monitorovani v roce 2008 a srov-
natelnd s koncentraci ziskanou z mezindrodniho pro-
jektu Democophes 2011 [2]. Ptekroceni zdravotné
vyznamné mezni hodnoty stanovené némeckou
Komisi pro biomonitoring pro obsah kadmia v moci
(HBM 1-0,5 ug/l) [3] bylo zjisténo u tii déti (0,58;
0,61 a 1,89 pg/l). Zdravotné vyznamna mezni hod-
nota (HBM II — 2 pg/l) nebyla ptekroc¢ena u zad-
ného ditéte. Vliv v€ku nebyl v pfipadé¢ kadmia
jednoznacny.

100 pg/l was exceeded in seven (2%) of 400 children.
The blood cadmium content is an indicator of current
exposure. The median blood cadmium concentration
in children varied between localities from 0.16 to 0.38
pg/l (median of 0.32 pg/l). These concentrations are
comparable to those from previous years. The urinary
cadmium content reflects long-term exposure. The me-
dian urinary cadmium concentration was lower than
that found previously in 2008 and comparable to that
obtained within the international project Democophes
2011 [2]. The health safety limit set by the German
Biomonitoring Commission for urinary cadmium
content (HBM I — 0.5 pg/l) [3] was exceeded in three
children (0.58, 0.61, and 1.89 ug/l). The health safety
limit HBM |1 of 2 g/l was not exceeded in any child.
The effect of age on the cadmium level was not clear.
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Obsah olova v krvi (plumbémie) déti ma od roku 2001
sestupny trend souvisejici se snizovanim emisi olova
do zivotniho prostfedi, zejména po zakazu pouzivani
olovnatého benzinu; pokles pokracuje i v roce 2016
(obr. 6.1). Stfedni hodnota obsahu olova v krvi (medi-
an) ve sledovanych lokalitach byla 12,8 pg/l u chlap-
ci a 11,5 pg/l u divek. Mladsi, pétileté déti mély
vyznamn¢ vyssi koncentrace nez devitileté (14,9 pg/l
vs. 12,7 pg/l).

Obsah rtuti v krvi je ukazatelem soucasné aktualni
expozice a vztahuje se zejména k organickym formam
rtuti (methylrtut’); naproti tomu hladina v mo¢i vypo-
vida o dlouhodobé&jsi zatézi organismu, a to zejména
anorganickymi formami a parami rtuti. Vysledky sta-
noveni obsahu rtuti v krvi a v moci déti neptesahuji
zdravotné vyznamné hodnoty HBM (HBM I = 5 pg/l
krve; HBM I = 5 ng/g kreatininu) [3] a nepfedstavu-
ji tedy zvySené zdravotni riziko (obr. 6.2). Z hlediska
veéku nebyl pozorovan statisticky vyznamny rozdil.
V souladu s predchozimi vysledky biomonitoringu byl
potvrzen vliv konzumace motskych i sladkovodnich
ryb na obsah rtuti v krvi. Konzumace rybiho masa by
vSak neméla byt omezovana, dulezity je vybér druht
s niz§i kontaminaci. Opakovang byl potvrzen také vliv
poctu amalgamovych zubnich vyplni na obsah rtuti
v mo¢i déti.

Vhodnym ukazatelem pro sledovani saturace popula-
ce jédem je jodurie, neboli mnozstvi jodu vylucované
moci. Podle Svétové zdravotnické organizace [4]je
ukazatelem dostatecné saturace organismu koncentra-
ce jodu v moci v rozsahu 100199 pg/l; hodnoty od 100
do 299 ng/l jsou pokladany za vyhovujici a charakteri-
zuji populaci bez jodového deficitu. Hodnoty nizsi nez
100 pg/l znaci nedostatecnou saturaci. Na obr. 6.3 je
znazornéna distribuce jodurie u déti. Vysetieni jodu-
rie u sledované skupiny déti upozornilo na problém
spiSe nadmérné saturace. Stiedni hodnota (median)
jodurie ¢inila 248 pg/l. Optimalni obsah jodu v moci
byl zjistén pouze u ctvrtiny déti (102 déti ze 400).
Nadmérné hodnoty jodurie (nad 300 pg/l) mélo
34 % déti. Pouze 7% déti bylo zasobeno jodem ne-
dostatecné. Pétileté déti mély statisticky vyznamné
(p < 0,05) vyssi koncentrace jodu v moc¢i nez deviti-
leté (279 pg/l vs. 265 ug/l).

Mangan je jednim z prvkd v urcitém mnozstvi ne-
zbytnych pro funkci organismu, avsak toxickych pti
vys$§im nez optimalnim piivodu. Zavazné jsou zejmé-

The blood lead content (plumbemia) in Czech children
has a downward trend since 2001 as a result of decre-
ased lead emissions into the environment, mainly af-
ter the use of leaded petrol was prohibited. This trend
continued even in 2016 (Figure 6.1). The median blood
lead concentrations in the localities monitored were
12.8 pg/l in boys and 11.5 pg/l in girls. The younger
five-year-olds had significantly higher blood lead levels
than the nine-year-olds (14.9 pg/l vs. 12.7 ug/l).

The blood mercury content is an indicator of recent
exposure to organic forms of mercury (methylmercury)
while the urinary mercury levels indicate long-term ex-
posure to mercury, in particular to its inorganic forms
and vapours. The blood and urinary mercury concentra-
tions found in children do not exceed the limit HBM va-
lues (HBM | =5 pg/l blood; HBM | =5 pg/g creatinine)
[3] and thus do not pose an increased health risk (Figure
6.2). No significant age related difference was observed.
Similarly to previous years, the effect of the consumpti-
on of seawater and freshwater fish on the blood mercury
content was confirmed. The consumption of fish should
not be discouraged, but the species with lower contami-
nation levels should be preferred. A positive correlation
was observed again between the number of dental amal-
gam fillings and urinary mercury level in children.

To monitor iodine saturation, ioduria or the urinary
excretion of iodine is used as an indicator. The urina-
ry iodine level of 100-199 ug/l set by the World He-
alth Organization [4] is considered as sufficient and
that in the range between 100 and 299 ug/l is seen as
satisfactory and characteristic of a population without
iodine deficiency. A urinary iodine level below 100 ug/!
indicates insufficient iodine saturation. Figure 6.3
shows the ioduria distribution in children. The results
obtained in children pointed to the problem of iodine
oversaturation. The median ioduria was 248 pg/l. The
optimum urinary iodine level was found only in one of
four children, i.e. in 102 of 400 children. lodine oversa-
turation (ioduria above 300 pg/l) was recorded in 34%
of children. As few as 7% of children had insufficient
iodine saturation. The five-year-olds had statistically
significantly (p < 0.05) higher urinary iodine levels
than the nine-year-olds (279 pg/l vs. 265 ug/l).

Manganese is one of the elements needed in small
quantities to help regulate body functions, but which
may become toxic at intakes above the optimum level.
Particularly serious are the negative effects on the
development of the nervous system in childhood. The
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na negativni u¢inky na vyvoj nervové soustavy u déti.
Median koncentrace v krvi déti ¢inil 14,1 ug/l. Z hle-
diska véku déti nebyl pozorovan statisticky vyznamny
rozdil. Bezpe¢na hladina manganu v krvi pro ucely
ochrany vetejného zdravi nebyla stanovena. Pfi srov-
nani se zahrani¢nimi studiemi je zjisténa stfedni hod-
nota srovnatelna s koncentraci ziskanou v Jizni Koreji
(median: 14 pg/l) [S]. Naopak je o néco vyssi nez kon-
centrace ziskand v Kanade¢ (9,9 pg/l) [6].

Selen je esencialni prvek nezbytny pro reprodukei,
metabolismus hormonti §titné Zlazy, syntézu DNA
a pro ochranu pred oxidativnim poskozenim organis-
mu. Selen byl analyzovan v plné krvi, ktera je ukaza-
telem spiSe dlouhodobé saturace [7, 8] Stfedni kon-
centrace (median) selenu v krvi déti ¢inila 92 ng/l,
coz je mirn¢ vyss$i hodnota ve srovnani s ptedchozim
Setfenim v roce 2008 (obr. 6.4). Jako referenéni jsou
uvadény koncentrace v rozmezi mezi 80 a 250 pg/l
plné krve [9]; tomuto rozmezi vyhovovalo 81 % déti.
Deficitni hodnoty (mén¢ nez 80 pg/l) mélo 19 % déti.
U zadného ditéte nebyla nalezena hodnota ukazujici
na te€zky deficit selenu (mén¢ nez 40 pg/l). Na obsah
selenu v krvi méla vyznamné pozitivni vliv konzu-
mace sladkovodnich ryb a motskych plodl. Pétileté
déti mély statisticky vyznamné (p<0,05) niz§i kon-
centrace v krvi v porovnani s devitiletymi (90,2 pg/l
vs. 93,8 ug/l).

6.2 Metabolit vitaminu D v krevnim séru

Siroce rozsiteny dlouhodoby nedostatek vitaminu D je
aktuadlnim problémem vetejného zdravi, nebot’ je stale
jasnéji prokazovan podil nedostatecné saturace na celé
fadé¢ onemocnéni, vCetné osteoporozy, aterosklerozy,
kardiovaskularnich a cerebrovaskularnich chorob,
vétsSiny malignich onemocnéni, diabetu 1. i 2. typu,
poruch imunity apod.

Nejlepsim ukazatelem stavu zasobeni vitaminem D
je jeho metabolit 25(OH)D v krevnim séru, ktery zo-
hlediiuje vitamin D vytvoreny endogenné v kizi i pii-
vod potravou nebo potravinovymi dopliky. Dostatec-
né zasobeni organismu vitaminem D (méfeno pomoci
koncentraci 25(OH)D v séru) neni zcela jednoznacné
definovano. Tradi¢né jsou hodnoty pod 25 nmol/l
povazovany v Evropé za deficitni. Komise pro refe-
rencni dietarni ptivod Institutu mediciny Spojenych
Statt definuje hranici pro riziko nedostatecného za-
sobeni ve vysi 30 nmol/l. Rada odbornikii povazuje

median blood manganese level in children was 14.1
ug/l. No significant age related difference was obser-
ved. No safe blood manganese level has been set from
the perspective of public health protection. The median
level found in Czech children was comparable to that
reported from South Korea (14 pg/l) [5] but somewhat
higher than that detected in Canada (9.9 pg/l) [6].

Selenium is an essential mineral, which is necessary
for reproduction, thyroid hormone metabolism, DNA
synthesis, and protection from oxidative damage. Se-
lenium was analysed in the whole blood, which reflects
rather the long-term saturation [7, 8]. The median
blood selenium level in children was 92 pg/l, i.e. was
slightly higher in comparison with 2008 (Figure 6.4).

The reference concentrations are reported to be in the
range from 80 to 250 ug/I of the whole blood [9]. Eigh-
ty-one percent of children had the blood selenium levels
in this range. Selenium deficiency (below 80 ug Se/l of
blood) was diagnosed in 19% of children. None of the
study subjects showed severe selenium deficiency (be-
low 40 ug Se/l of blood). The blood selenium level was
significantly positively influenced by the consumption
of sea fish and seafood. The five-year-olds had statis-
tically significantly (p < 0.05) lower blood selenium
levels than the nine-year-olds (90.2 pg/l vs. 93.8 pg/l).

6.2 Vitamin D metabolite in human blood
serum

The widespread long-term vitamin D deficiency is
a current public health concern since there is an in-
creasing body of evidence of the involvement of vita-
min D deficiency in a range of diseases such as osteo-
porosis, atherosclerosis, cardiovascular and cerebro-
vascular diseases, most malignancies, type 1 and 2
diabetes, immunity disorders, etc.

The best indicator of vitamin D supply is the serum
level of a D vitamin metabolite, 25(OH)D, which re-
flects both the amount produced endogenously in the
skin and intake with food and food supplements. What
is the sufficient vitamin D supply in the body (measu-
red by the serum 25(OH)D levels) has not yet been
unambiguously defined. Levels below 25 nmol/l are
traditionally considered as deficiency in Europe. The
Committee on Reference Dietary Intakes of the US
Institute of Medicine defines the limit for vitamin D
deficiency risk to be 30 nmol/l. Many experts consider
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Tab. 6.2.1 Obsah 25-hydroxyvitaminu D v krevnim séru déti, 2016
Tab. 6.2.1 Levels of blood serum 25-hydroxyvitamin D in children, 2016

Cely rok Zima Jaro Léto Podzim

All year Winter Spring Summer Autumn
Pocet déti / Number of children 419 66 124 85 143

25(OH)D nmol/l

Geometricky pramér / Geomean 61.3 54.6 48 69.8 73.7
Median / Median 63 56 49.8 67.8 78.7
25. percentil / 25" Percentile 48.6 45.1 39.6 60.2 61.1
75. percentil/ 75" Percentile 82.7 66.7 62.5 86.7 91.3
95. percentil / 95" Percentile 104 93.4 86.4 113 111
Minimum 121 23.7 12.1 19.6 21.2
Maximum 147 114 104 139 147

za rozumnou mezni hodnotu pro dostate¢né zasobeni
50 nmol/l [10], nicméné odborna pracovni skupina
subkomise pro klinické smérnice Endokrinni spolec-
nosti doporucuje pro prevenci nemoci obsah 25(OH)
D v séru nad 75 nmol/l [11].

V Ceské republice je dosud velmi malo publikovanych
dat, ktera by mapovala stav zasobeni bézné populace
vitaminem D. V ramci biologického monitoringu byly
hladiny metabolitu 25(OH)D v séru sledovany v roce
2016 poprvé. Z celkového poctu sledovanych déti
ve véku 5 a 9 let (N = 419) mélo optimalni hodnotu za-
sobeni organismu 75 nmol/l pouze 34 % déti (N = 143).
Z hlediska véku nebyl pozorovan statisticky vyznamny
rozdil. Je znamo, Ze hladiny 25(OH)D maji vyraznou
sezonalitu v zavislosti na intenzité slune¢niho zafeni.
Zasadni nedostatek vitaminu D byl pozorovan, podob-
né jako v jinych studiich, v zimnich a jarnich mésicich
(tab. 6.2.1, obr. 6.5). V jarnich mésicich mélo pouze
14% déti hodnoty 25(OH)D v pasmu optimalni satura-
ce vitaminem D a vice nez jedna tietina déti nedosah-
la ani dostatecné saturace (obr. 6.6). Stfedni hodnota
(median) 25(OH)D za jarni mésice (bfezen-kvéten) Ci-
nila 49,8 nmol/l, naproti tomu v podzimnich mésicich
(zari-listopad) 78,7 nmol/l.

Vitamin D vznikd predevS§im pfeménou 7-dehyd-
rocholesterolu v klizi vystavené slunecnimu svétlu.
Uginnost syntézy vitaminu D timto zptisobem zavisi
na dob¢ expozice, na zemépisné Sitce, rocnim obdobi,
denni dob¢, pigmentaci klize, véku, télesné hmotnos-
ti, pouzivani opalovacich krému a podilu povrchu téla
krytém obleGenim. Setfeni potvrdilo vyznamny vliv
expozice ditéte slunecnimu zatreni na obsah 25(OH)D
v séru, predevsim doby vyskytu ditéte na slunci a veli-

50 nmol/l [10] to be a reasonable limit for a sufficient
Vitamin D supply; however, the Working Group of the
Endocrine Society Clinical Guidelines Subcommittee
recommends a serum 25(0OH)D level of 75 nmol/I [11]
as effective for disease prevention.

In the Czech Republic, only few data have been pub-
lished on the vitamin D supply status in the general
population. The serum 25(OH)D levels were first me-
asured as part of the biological monitoring in 2016.
Of the total of 419 five-year-olds and nine-year-olds
included in the study, only 143 (34%) had the optimal
serum 25(0OH)D level of 75 nmol/l. No significant age
related difference was observed. The serum 25(OH)
D level is known to have a marked seasonality and
to vary with sunlight intensity. Similarly to other stu-
dies, major vitamin D deficiency was observed in the
winter and spring months (Table 6.2.1, Figure 6.5).
In the spring, only as few as 14% of children had op-
timal serum 25(OH)D levels and more than one third
of children did not reach a sufficient vitamin D supply
in the body (Figure 6.6). The median 25(OH)D level
was 49.8 nmol/l in the months March to May while
in the period September to November, the respective
level was 78.7 nmol/I.

Vitamin D is produced from 7-dehydrocholesterol in
the skin exposed to sunlight. The efficiency of this
vitamin D synthesis varies with exposure duration,
latitude, season, time of day, skin pigmentation, age,
body weight, sunscreen use, and proportion of the
body surface covered by clothing. The study confir-
med a significant effect of sun exposure, particularly
of its length and the body surface exposed to sunlight,
on the serum 25(OH)D level in children. The children
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kosti povrchu téla exponovaného slunci. Déti uzivajici
potravinové dopliky obsahujici vitamin D mély vy-
znamné vy$s$i hladiny 25(OH)D v séru (p < 0,05). Sou-
vislost mezi koncentraci 25(OH)D v séru a piivodem
potravou (ryby, mléko, houby, vejce) se neprokazala,
pravdépodobné pro nizky dietarni piivod vitaminu D,
na né&jz se upozornuje v kapitole 5 o dietarni expozici.

6.3 Metabolity ftalati v moci

Sledovani obsahu vybranych metabolitd ftalatt
v mo¢i navazuje na mezinarodni projekt Demo-
cophes, do né&jz byly zafazeny matky a jejich déti
ve véku 6—11 let [12]. Ziskané vysledky projektu po-
ukazovaly na vyssi hladiny nékterych metabolitt fta-
latd u déti oproti jejich matkam; také z toho divodu
byly tyto latky zatazeny do dalSiho sledovani u déti
predskolniho 1 Skolniho vé&ku. Analyzy probihaly
v laboratoti SZU v Praze. Pro analyzy byla pouZi-
ta vysokouéinna kapalinova chromatografie (HPLC)
ve spojeni s tandemovym hmotnostnim spektromet-
rem (MS/MS).

Sledovéany byly vybrané metabolity ftalatl v moci —
mono(2-ethylhexyl) ftalat (MEHP); mono (2-ethyl-5-
-hydroxy-hexyl)ftalat(SOH-MEHP); mono (2-ethyl-5-
-oxo-hexyl) ftalat (5-oxo-MEHP); mono-benzyl ftalat
(MBzP); mono-isobutyl ftalat (MiBP); mono-n-butyl
ftalat (MnBP). Vysledky jsou uvedeny v tab. 6.3.1.

Z analyzovanych metaboliti ftalatG prevladaly
MnBP, MiBP a suma 5-OH MEHP a 5oxo MEHP.
MEHP tvoii v moci pouze minoritni ¢ast, vzhledem
k rychlé biotransformaci na sekundarni metabolity.

Zdravotné vyznamna limitni hodnota (HBM 1) sta-
novena némeckou Komisi pro biomonitoring pro
soucet dvou hlavnich sekundarnich metaboliti bis(2-
-ethylhexyl) ftalatu DEHP, 5-OH-MEHP a 5-oxo-
-MEHP, ¢ini pro déti 500 pg/l moce. Tuto hodnotu
nepiekrocilo v roce 2016 zadné z déti, stfedni hod-
nota koncentrace v moci ¢inila 33,8 pg/l (34,2 png/g
kreatininu).

Pred statistickym vyhodnocenim byla data standar-
dizovana na obsah kreatininu. U vSech sledovanych
metaboliti byl pozorovan statisticky vyznamny
(p < 0,05) pokles koncentraci se vzristajicim vékem
déti, s vyjimkou MEHP, jehoZ median byl mirn¢ nizsi
umladsich déti. Obsah jednotlivych metabolita ftalat

who used food supplements containing vitamin D had
significantly higher serum 25(OH)D levels (p < 0.05).
The correlation between the serum 25(OH)D level
and vitamin D intake with food (fish, milk, mushro-
oms, and eggs) was not found, probably because of
a low dietary intake of vitamin D, which is pointed out
in Chapter 5 dealing with dietary exposure.

6.3 Urinary phthalate metabolites

The monitoring of the urinary content of selected ph-
thalate metabolites extends the international project
Democophes aimed at mothers and their children aged
6-11 years [12]. The Democophes results pointed to
higher levels of some phthalate metabolites in children
as compared to their mothers. It was another reason
why these substances were added to the list of the pol-
lutants monitored in preschool and school age children.
Analyses were performed in the laboratory of the Nati-
onal Institute of Public Health in Prague using high
performance liquid chromatography (HPLC) along
with tandem mass spectrometry (MS/MS).

The following urinary phthalate metabolites were
monitored: mono (2-ethylhexyl) phthalate (MEHP);
mono (2-ethyl-5-hydroxy-hexyl) phthalate (50OH-ME-
HP); mono (2-ethyl-5-oxo-hexyl) phthalate (5-oxo-
-MEHP); mono-benzyl phthalate (MBzP); mono-iso-
butyl phthalate (MiBP); and mono-n-butyl phthalate
(MnBP). The results are shown in Table 6.3.1.

Of the phthalate metabolites analysed, the prevailing
compounds were MnBP, MiBP, and the sum 5-OH
MEHP and 50xo MEHP. Only a minor part of MEHP
is present in urine due to its rapid biotransformation
to secondary metabolites.

The health safety limit (HBM 1) set by the German
Biomonitoring Commission for the sum of two major
secondary metabolites of bis (2-ethylhexyl) phthalate
DEPH, 5-OH-MEHP and 5-oxo-MEHP, is 500 pg/I of
urine in children. This limit was not exceeded in any
child monitored in 2016, and the median urinary con-
centration was 33.8 pg/l (34.2 pg/g creatinine).

Prior to statistical analysis, the data were standardized to
the creatinine content. All metabolites monitored showed
statistically significant (p < 0.05) decline of concentra-
tions in children with increasing age, except MEHP, the
median of which was slightly lower in younger children.

66

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



Biologicky monitoring
Human biomonitoring

Tab. 6.3.1 Obsah metaboliti ftalati v moci déti, 2016
Tab. 6.3.1 Levels of urinary phthalate metabolites in children, 2016

MEHP | 5-OH-MEHP | 5-oxo-MEHP |  MBzP MiBP MnBP

Pocet déti / Number of children 378
Mg/l moce / ug/l urine
Geometricky primér / Geomean 2.31 20.5 12.8 3.65 43.5 62.4
Median / Median 2.38 21.2 13.5 3.2 38.7 61.4
25. percentil / 25" Percentile 1.00 121 7.61 0.95 23.1 37.7
75. percentil/ 75" Percentile 3.81 34.7 19.7 6.87 72.3 103
95. percentil / 95" Percentile 7.38 66.7 41.3 37.1 237 235
Minimum 1.00 2.99 1.00 0.95 4.31 7.8
Maximum 16.7 245 99.8 265 843 523
ug/g kreatininu / ug/g creatinine

Geometricky primér / Geomean 2.35 20.8 13 3.71 44.2 63.4
Median / Median 2.38 20.4 12.6 3.24 38.9 61.9
25. percentil / 25" Percentile 1.57 134 8.82 1.75 24.1 40.6
75. percentil/ 75" Percentile 35 31.3 19.9 6.36 69.5 95
95. percentil / 95" Percentile 6.19 54.7 37.6 36.1 231 200
Minimum 0.516 4.18 1.29 0.509 8.96 1.5
Maximum 21.9 158 74.5 253 691 745

se také lisil podle lokality bydlisté (p < 0,05). V piipa-
dé vyskytu mistniho zdroje znecisténi, nachazejiciho
se v blizkosti bydlisté, byly u déti detekovany vyssi
hladiny jednotlivych metabolitii; statisticky vyznam-
né rozdily (p < 0,05) vSak byly pozorovany pouze
pro MiBP a MnBP. Vyznamny vliv na obsah MiBP
a MnBP v mo¢i (p < 0,05) vykazovala také vyssi Cet-
nost kontaktu s plastovymi vyrobky, jako jsou mékké
gumové hracky, figurky z umélé hmoty, nafukovaci
hracky do vody/plovaci ploutve, apod. Na zakla-
dé udajt rodict o finan¢ni situaci rodiny, mély déti
z rodin s uspokojivou financni situaci niz§i obsah
jednotlivych metabolitl v moci oproti détem z rodin
s neuspokojivou finan¢ni situaci, avSak vyznamna
souvislost byla prokdzana pouze pro MnBP. Vyznam-
nym faktorem (p < 0,05) pro vybrané metabolity
(MEHP, 5-OH MEHP, 5-oxo MEHP, MBzP) je také
vzdélani matky, kdy déti vysokoskolsky vzdélanych
matek maji niz§i obsah vyse uvedenych metabolit
v mo¢i, nez déti matek s niz8§im vzdélanim. Pohlavi
ditéte ani dalsi parametry sledované v dotazniku (ne-
davna renovace a rekonstrukce domacnosti, konzu-
mace vybranych potravin, ¢i télesnd hmotnost) neo-
vliviiovaly expozici vyznamné.
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Obr. 6.1 Rozdéleni déti podle obsahu olova v krvi, 1996-2016
Fig. 6.1 Distribution of children by the blood lead levels, 1996-2016
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Obr. 6.2 Obsah rtuti v krvi a mo¢i déti, 2016
Fig. 6.2 Blood and urine mercury levels in children, 2016
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Obr. 6.3 Rozdéleni déti podle obsahu jodu v modi, 2016 (v % déti)
Fig. 6.3 Distribution of children by the urine iodine levels (in % of children)
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Obr. 6.4 Obsah selenu v krvi déti, 1996-2016
Fig. 6.4 Blood selenium levels in children, 1996-2016
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Obr. 6.5 Obsah 25(OH)D v krevnim séru déti podle ro¢nich obdobi, 2016
Fig. 6.5 Seasonal fluctuation of the serum 25(0H)D levels in children, 2016
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Obr. 6.6 Rozdéleni déti podle obsahu 25(OH)D v séru ve dvou ro¢nich obdobich, 2016
Fig 6.6 Distribution of children by the seasonal serum 25(OH)D levels, 2016
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7. ZDRAVOTNI STAV OBYVATEL

V roce 2016 byla provedena studie Zdravi déti, ktera
propojila Setfeni zdravotniho stavu déti se sledova-
nim obsahu chemickych latek v organismu. Studie
zahrnovala dotaznikové Setfeni zamétfené na vyskyt
alergickych onemocnéni, obezity, rizikovych faktora
kardiovaskularnich onemocnéni a poruch pohybové-
ho aparatu u déti. Soucasti dotazniku byly také otaz-
ky na stravovaci navyky déti. U déti v péti méstech
byly odebrany vzorky krve a moc¢e na analyzu vy-
branych biomarkerti expozice toxickym latkam a bi-
omarkert nutrice. Studie byla provedena s podporou
Spolec¢nosti praktickych 1ékait pro déti a dorost.

Setfeni probihalo b&hem preventivnich prohlidek
déti ve veéku 5, 9, 13 a 17 let v ordinacich 46 prak-
tickych Iékait pro déti a dorost ve vybranych més-
tech CR (Praha, Brno, Ceské Budgjovice, Jihlava,
Olomouc, Hradec Kralové, Liberec, Jablonec nad
Nisou, Usti nad Labem, Kladno, Mé&lnik, Hodonin,
Usti nad Orlici, Zd’ar nad Sazavou, Sokolov, Most,
Kutna Hora). Vybér détskych 1ékait byl proveden
proporcionalné podle velikosti mésta a s ohledem
na pozadovany pocet zhruba 1 500 déti v kazdé
vékové skupiné (reprezentativni vzorek). Do stu-
die byly déti zatazovany lékatem ndhodné tak, jak
pfichdzely na preventivni prohlidku podle mésice
narozeni, v poctu optimaln¢ 30 déti v kazdé véko-
vé skupiné (celkem120 déti na 1ékare). Individual-
ni anonymizované vysledky preventivni prohlidky
a dalsi tdaje 1ékare, zejména o vyskytu alergickych
onemocnéni, byly do studie poskytnuty na zakladé
informovaného souhlasu rodi¢u. Z rodicovského do-
tazniku byly ziskany informace o nemocnosti ditéte
a jeho zivotnim stylu.

Odbéry biologického materialu na analyzy obsahu ci-
zorodych (olovo, kadmium, rtut, arzen a metabolity
ftalatd) a prospésnych latek (selen, jod, vitamin D)
probéhly u 5 a 9 letych déti ve vybranych méstech
biomonitoringu (v Praze, Liberci, Ostrave, Zdaru nad
Sazavou a Kutné Hofte). Vysledky jsou uvedeny v ka-
pitole 6.

7.1 Alergickd onemocnéni
Celkem byla pro tcely standardniho zpracovani vy-

skytu alergii a hodnoceni jejich vyvoje v Ceské repub-
lice hodnocena data 6 329 déti. Zastoupeni chlapct

7. HEALTH STATUS
OF THE POPULATION

In 2016, a children’s health study was conducted,
monitoring both the children’s health and levels of
chemicals in the body. The study included a ques-
tionnaire survey aimed at allergic diseases, obesity,
cardiovascular risk factors, and locomotor disorders
in childhood. The questionnaire also contained ques-
tions about eating habits. Blood and urine samples
for the analysis of selected biomarkers of exposure to
chemicals and nutritional biomarkers were collected
from children of five cities. The study was supported
by the Society of General Paediatricians.

The monitoring was conducted during the preven-
tive check-ups of children aged five, nine, 13, and
17 years in surgeries of 46 general paediatricians in
selected cities (Praha, Brno, Ceské Budéjovice, Ji-
hlava, Olomouc, Hradec Kralové, Liberec, Jablonec
nad Nisou, Usti nad Labem, Kladno, Mélnik, Ho-
donin, Usti nad Orlici, Zdar nad Sazavou, Sokolov,
Most, and Kutna Hora) of the Czech Republic (CR).
The participating paediatricians were selected with
respect to the city size to obtain a representative
sample of about 1,500 children in each age group.
The children were included in the study at random
by the paediatrician when presenting for preventive
check-ups according to the month of birth. Each par-
ticipating paediatrician was supposed to examine
30 children from each age category, i.e. 120 chil-
dren in total. Anonymized check-up data and other
data, particularly on allergic diseases, were provid-
ed based on parental informed consent. The data on
the child’s diseases and life style were taken from the
parental questionnaire.

The samples of biological material for analyses of
foreign (lead, cadmium, mercury, arsenic, and phthal-
ate metabolites) and beneficial substances (selenium,
iodine, and vitamin D) were collected from five-year-
old and nine-year-old children in selected cities (Pra-
gue, Liberec, Ostrava, Zd'ar nad Sézavou, and Kuitnd
Hora). Results are presented in Chapter 6.

7.1 Allergic diseases
Overall, data on 6,329 children were available for the

purposes of standard assessment of the incidence of al-
lergic diseases and their trends in the CR. Boys and
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Tab. 7.1.1 Vyskyt alergickych onemocnéni u déti, 2016

Tab. 7.1.1 Prevalence rate of allergic diseases in children, 2016

Déti s jakymko- Déti s diagnézou (v %)* / % of children diagnosed with:
o axar liv alergickym icka
Pocet déti e " Alergicka ) 5 o o
V&k (roky) | Ve studii onenz\?cg/?;:-zmm ryrAngarsgéglc(')ini ryma Atopicky nglgzﬂlr:- Jiné alergické
Age (years) No. of . ’ Astma (pylova) celorocni ekzem viny onemocneni
children % of children | agthma Year-round Atopic Other allergic
with any allergic Seasonal allergic eczema Food disease
disease pollen rhinitis i 9 allergy
initis
1612 22 6 6 3 10 2 4
9 1621 29 10 12 4 1 3 6
13 1589 32 12 15 5 10 3 4
17 1507 35 12 19 5 8 3 6
Chlapci
Males 3221 32 12 14 5 10 3 5
Divky
Females 3108 27 8 11 3 10 3 5
Celkem
Total 6 329 29 10 13 4 10 3 5

*nékteré déti maji kombinované onemocnéni neékolika alergiemi / some children have multiple allergic diseases

a divek bylo rovnomérné (51 % chlapct a 49% di-
vek). Kazda veékova skupina (5, 9, 13 a 17 let) tvotila
zhruba ¢tvrtinu celkového poctu déti.

Jakékoliv alergické onemocnéni diagnostikované léka-
fem (dit¢ je v 1ékarské dokumentaci praktického détské-
ho I€kare vedené jako alergik) bylo zjisténo u 1 861 déti
ze sledovaného souboru, tj. u 29 % déti. Vyskyt alergic-
kych onemocnéni stoupal s vékem déti od 22 % u pétile-
tych do 35% u sedmndctiletych. Chlapci trpi alergiemi,
zejména respiracnimi, vice nez divky; alergii trpélo 32 %
chlapcti a vyznamné méné divek (27 %, p < 0,001). Vy-
skyt jednotlivych diagno6z je uveden v tab. 7.1.1.

Astma mélo celkem 10% déti. Vyskytovalo se Caste-
ji u chlapcti ve srovnani s divkami, s vékem vyskyt
astmatu stoupal. Podle Testu kontroly astmatu, ktery
vyplnilo 222 astmatikli ve véku 13 a 17 let, ma zhruba
polovina astmatikli velmi dobrou kontrolu astmatu,
41 % mélo astma ¢astecné pod kontrolou a 12 % mélo
Spatnou kontrolu astmatu.

Celkem 13 % déti mélo sezonni pylovou alergickou
rymu; vyznamné vice chlapci nez divek, s vékem vy-
skyt nartstal. Také vyskyt celoro¢ni alergické rymy
je vyznamné vyssi u chlapct a ma stoupajici tendenci
s vékem.

Atopicky ekzém byl diagnostikovan 10% déti, bez
rozdilu pohlavi a srovnatelné ve vSech vékovych sku-
pinach.

girls were equally represented (51% of males and 49%
of females). Each age group (5, 9, 13, and 17 years)
comprised around a quarter of the cohort under study.

A total of 1,861 children, i.e. 29% of the study cohort,
were physician diagnosed with an allergic disease
(and followed up for allergy). The incidence of aller-
gic diseases was increasing with increasing age from
22% in five-year-olds to 35% in 17-year-olds. Males
were significantly more affected (32%) by allergic di-
seases in general and by respiratory allergy in parti-
cular than females (27%) (p < 0.001). The incidence
of different allergic diseases is indicated in Tab. 7.1.1.

Ten percent of children were diagnosed with asthma.
Boys were more often affected than girls, and the inci-
dence of asthma was increasing with increasing age.
Based on the asthma control test administered to 222
asthma patients aged 13 and 17 years, about half of
the respondents achieved full asthma control, 41%
partial asthma control, and 12% poor asthma control.

Thirteen percent of children were diagnosed with sea-
sonal pollen rhinitis. Significantly more patients were
boys, and the incidence of seasonal pollen rhinitis was
increasing with increasing age. The incidence of year-
-round allergic rhinitis is also significantly higher in
boys and is increasing with increasing age.

Ten percent of children were diagnosed with atopic
eczema, comparably in both sexes and all age groups.
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Testem prokazanou alergii na potraviny méla 3%
déti, bez rozdilu pohlavi a véku. Podle rodi¢ti reaguje
na nékteré potraviny 8% déti; pouze Ctvrtina z nich
mela prokazanou alergii na potraviny. Déti nejcastéji
reagovaly na ruzné druhy ovoce (kiwi, citrusy, jabl-
ka, jahody), dale zeleninu (nejcasteji rajcata), ofechy,
mlééné vyrobky a cokoladu.

Faktory vyvolavajici alergii podle kozniho testu
nebo IgE protilatek byly nejcastéji pyly trav, roztoci,
pyl btizy a pyl bylin. Poradi alergent je zndzornéno
v na obr. 7.1.

Vyvoj vyskytu alergickych onemocnéni u déti je
mozné hodnotit od roku 1996, kdy byl monitoring
zahajen (obr. 7.2). Mezi lety 1996 a 2006 doslo k vy-
znamnému nariastu ze 17% na 32% (p < 0,001). Pii
dalsim Setfeni v roce 2011 bylo zjisténo zastaveni
rustu a naopak mirny pokles na 30% (p = 0,007).
Prevalence alergii 29% v roce 2016 je shodna
s urovni roku 2011. Vyskyt alergickych onemocnéni
se od posledniho Setfeni nezménil ani v jedné vékové
skupin€. U jednotlivych diagn6z nastala zména pou-
ze u atopického ekzému, kde byl zaznamenan mir-
ny pokles z 11% v roce 2011 na 10% v roce 2016
(p=10,037).

7.2 Respiracni obtize

Rodic¢e déti uvadéli vyskyt respiracnich obtizi
v prubéhu posledniho roku, zejména akutni zanéty
hornich cest dychacich a pradusek, a obtize vysky-
tujici se mimo nachlazeni nebo akutni onemocnéni.
Castymi zanéty hornich cest dychacich (Sast&ji nez
5x rocné) trpéla ctvrtina vS8ech déti, nejmladSich
— pétiletych déti dokonce cela tfetina. Vyznamné
Castéji mely tyto obtize déti, jejichz rodi¢e uved-
li v blizkosti bydlisté vyssi dopravni zatéZ nebo
prumyslovy zdroj, a také tam, kde se v domacnosti
koutilo. Casté akutni zanéty pradusek s celkovy-
mi priznaky (teploty, drazdivy kaSel, opakujici se
vice nez 3x za rok) mélo 10 % déti, nejcastéji opét
mlad$i déti. Rovnéz zde byl prokézan negativni
vliv zdrojl znecisténi ptitomnych podle udaje rodi-
¢e pobliz bydlisté. V kutackych domacnostech byl
jen mirné vyssi vyskyt opakovanych zanéta pra-
dusek v porovnani s nekutdckymi, zato vyznamné
Castéji tam byly déti Ié¢eny antibiotiky. Vyznamné
vy§si vyskyt podrazdéni nosu a oci a piskotti mimo

Three percent of children were diagnosed with food
allergy based on testing, comparably in both sexes
and all age groups. Based on the parental data, eight
percent of children develop an allergic reaction to
certain foods, but only a quarter of them tested posi-
tive for food allergy. The most common was the rea-
ctivity to various fruits (kiwi, citrus fruits, apples, or
strawberries), vegetables (most often tomatoes), nuts,
dairy products, and chocolate.

The factors causing allergy based on skin tests or IgE
antibodies were grass pollen, mites, birch tree pollen,
and herbal pollen. The order of allergens is represen-
ted in Fig. 7.1.

The trends in allergic diseases in childhood can be deter-
mined since 1996 when the monitoring was started (Fig.
7.2). Between 1996 and 2006, there was a significant in-
crease in the prevalence of allergic diseases from 17% to
32% (p < 0.001). The increase stopped in 2011, and the
prevalence showed a slight decrease to 30% (p = 0.007).
The prevalence of allergic diseases was 29% in 2016,
being the same as in 2011. The prevalence of allergic
diseases did not change in any age groups since the pre-
vious investigation. The only change was observed for
atopic eczema, the prevalence of which slightly declined
from 11% in 2011 to 10% in 2016 (p = 0.037).

7.2 Respiratory problems

The parents reported respiratory problems in their
children during the last year, particularly acute inflam-
mation of the upper respiratory tract and bronchi, and
problems unrelated to common colds or acute disease.
Frequent episodes of upper respiratory tract inflam-
mation (more than five episodes per year) were repor-
ted in one in four children and even in one in three in
the youngest, five-year-old children. These problems
were significantly more common in children whose
parents reported the presence of heavy traffic or an
industrial source of pollution close to the place of re-
sidence or who lived in smoking households. Frequent
acute bronchial inflammation with general symptoms
(fever and/or irritant cough, more than three episodes
per year) were reported in 10% of children, and the
most affected were once again the smallest children.
The negative effect of the sources of pollution situated
near the place of residence as reported by parents was
also demonstrated. In smoking households, recurrent
episodes of bronchial inflammation were only slightly
more common than in non-smoking households, but the
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nachlazeni byl zjiS§tén u déti s dopravni nebo pri-
myslovou zatézi pobliz bydli§té a snizenou kva-
litou prostiedi bytu (kufacké domacnosti, plisen
v byt¢), uvedenou rodici.

7.3 Hladiny krevnich lipida

Ateroskleroza zacina jiz v détstvi a jeji rozsah je
ovlivnén rizikovymi faktory kardiovaskuldrnich
onemocnéni (KVO), jako jsou hypercholesterole-
mie, obezita, hypertenze a koufeni cigaret. Od roku
1992 je proto pti preventivnich prohlidkach zjisto-
van zejména Sletym a 13letym détem s pozitivni
rodinnou anamnézou také lipidovy profil (celkovy
cholesterol v plazm¢, LDL, HDL cholesterol a tri-
glyceridy). Vysledky se zaznamenévaji do zdravot-
niho prikazu, a déti s rizikem KVO jsou odesilany
ke specialistim. V ramci studie bylo vySetfeno 740
déti. Primérna hodnota celkového cholesterolu ¢i-
nila 4,25 mmol/l, LDL cholesterolu 2,51 mmol/l,
HDL 1,43 mmol/l. Primérné hodnoty vSech téchto
ukazateld byly vyznamné niz$i u chlapct ve srov-
nani s divkami. Nejvys$si prumérné hodnoty celko-
vého cholesterolu a LDL cholesterolu byly zjiste-
ny u nejmladsich — pétiletych déti, coz je v tomto
véku fyziologické. Hodnoty cholesterolu v krvi
déti byly rozdéleny podle [1] na tfi kategorie: op-
timalni hodnoty celkového cholesterolu mélo
60% déti, hrani¢ni hodnoty 26% a patologické
14 % déti.

Zjisténa primérnd hodnota triglyceridu v Krvi
déti (1,00 mmol/l) spada do pasma hrani¢nich hod-
not (1,0—1,5 mmol/l), a byla srovnatelna u chlapct
a divek. Celkem 12 % déti mélo patologickou hod-
notu triglycerida. Stars§i déti mély vyznamné vyssi
hodnoty nez mladsi (obr. 7.3), coz patrné souvisi
s vékem se ménici kvalitou stravovani a ¢etnosti
pohybovych aktivit.

Patologické hodnoty celkového a LDL choleste-
rolu mély ¢astéji divky, hodnoty triglyceridi byly
naopak vys$s§i u chlapct. Hodnoty krevnich lipida
byly vyznamné vys$si u obéznich déti ve srovnani
s détmi s normdalni hmotnosti. Patologickou hod-
notu triglyceridit v krvi méa 289% obéznich déti
a 10% déti s normalni hmotnosti (obr. 7.4).

children in the former households were more frequently
treated with antibiotics. A significantly higher preva-
lence of eye and nose irritation and wheezing unrelated
to colds was found in children whose parents reported
the presence of heavy traffic or an industrial source of
pollution near the place of residence or lower quality of
the indoor environment (smoking households or indoor
moulds).

7.3 Blood lipid levels

Atherosclerosis can begin as early as in childhood and
its extent is influenced by cardiovascular risk factors,
such as hypercholesterolemia, obesity, hypertension,
and cigarette smoking. Since 1992, five-year-old and
13-year-old children with a positive family history
have also been tested for lipid profile (total plasma
cholesterol level, LDL cholesterol, HDL cholesterol,
and triglycerides). The results are included in their
medical records and the children at risk of developing
cardiovascular disease (CVD) are referred to specia-
lists. Within the study, 740 children were tested. The
average levels were 4.25 mmol/l for total cholesterol,
2.51 mmol/I for LDL cholesterol, and 1.43 mmol/l for
HDL cholesterol. The average levels of all indica-
tors were significantly lower in boys than in girls. The
highest average levels of total cholesterol and LDL
cholesterol were found in the smallest, five-year-old
children and are physiological at this age. The blood
cholesterol levels in children were divided into three
categories based on [1]: optimal levels were found in
60% of children, borderline levels in 26% of children,
and pathological levels in 14% of children.

The average blood triglyceride level (1.00 mmol/l)
found in children falls in the range of borderline levels
(1.0-1.5 mmol/l) and was comparable in both males
and females. Altogether 12% of children had patholo-
gical levels of triglycerides. Older children had sig-
nificantly higher levels than the younger ones (Fig.
7.3), which probably reflect the age-related changes
in eating habits and frequency of physical activities.

Pathological levels of total cholesterol and LDL cho-
lesterol were more often recorded in girls while boys
had higher triglyceride levels. Obese children had
significantly higher blood lipid levels in comparison
with normal weight children. Pathological triglyceri-
de levels were found in 28% of obese children and in
10% of normal weight children (Fig. 7.4).
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7.4 Krevni tlak

Krevni tlak byl méfen pii preventivni prohlidce
vSem détem. Jednalo se o tzv. popula¢ni screening,
neboli méfeni béhem jedné navstévy lékaie!. V pii-
padé, ze byl pfi prvnim métfeni naméren tlak vyssi
nez hodnoty odpovidajici 90. percentilu pro dany
veék a pohlavi, byli 1ékafi pozaddani o provedeni dal-
$ich dvou meéteni (béhem probihajici preventivni
prohlidky). Pro hodnoceni krevniho tlaku bylo po-
¢itano s hodnotami naméfenymi auskulta¢ni meto-
dou’? u 2 478 déti. Podle [2] byly déti zatfazovany
do kategorii’. Normalni tlak mélo 90 % déti, vyso-
ky normalni 6% a tlak v pasmu hypertenze 4 %.
Prevalence vysokého krevniho tlaku odpovidaji-
cimu hypertenzi mirné nariistala s vékem od 3%
u pétiletych do 5 % u sedmnactiletych, rozdily vSak
nebyly statisticky vyznamné. Ani mezi chlapci
a divkami nebyly vyznamné rozdily. Vysoky krevni
tlak v pasmu hypertenze méla 3 % déti s normalni
hmotnosti, 4 % déti s nadvahou, ale 15 % obéznich
déti (obr. 7.5).

7.5 Télesna hmotnost déti

Pti hodnoceni télesné hmotnosti déti jsou pouziva-
ny percentilové grafy Body Mass Indexu (BMI),
které ukazuji, zda ma dit€¢ hmotnost odpovidajici
jeho vysce a veéku. Déti byly podle hmotnosti za-
fazeny do 4 kategorii®. V souboru mélo 8% déti
nizkou hmotnost, normalni hmotnost mélo 74 %,
nadvahu 8 % a obezitu 10 % déti.

Vy$§i nez normdlni hmotnost (tj. nadvdhu + obe-
zitu) mélo jen mirné vice chlapct nez divek. Vy-
razn€jsi rozdily v télesné hmotnosti byly zjistény
v souvislosti s vékem (obr. 7.7): mezi patym a de-
vatym rokem prudce vzrostl pocet déti se zvySe-
nou hmotnosti, nejvice jich bylo mezi 13letymi
détmi.

7.4 Blood pressure

Blood pressure was measured in all children when pre-
senting for a preventive check-up. It was part of the so-
-called population screening, with the reading made du-
ring a visit to the doctor®. Whenever the first reading was
higher than the blood pressure values corresponding
to the 90" percentile for the given age and gender, the
paediatricians were asked to make two more readings
(during the ongoing preventive check-up). Blood pres-
sure was measured by the auscultatory method? in 2,478
children. Based on [2], the children were assigned to
categories®. Ninety percent of children had normal blo-
od pressure, 6% had high-normal blood pressure, and
4% had blood pressure in the hypertension range. The
prevalence of high blood pressure or hypertension was
slightly increasing with increasing age from 3% in fi-
ve-year-olds to 5% in 17-year-olds, but the differences
were not statistically significant. Neither were there sig-
nificant differences between boys and girls. Blood pres-
sure in the range of hypertension was recorded in 3% of
normal weight children, 4% of overweight children, but
in 15% of obese children (Fig. 7.5).

7.5 Body weight

Body weight assessment in children is made using
the percentile Body Mass Index (BMI) charts, which
indicate whether a child’s weight is proportional to
his/her height and age. Based on weight, the children
were assigned to four categories*. Of the study cohort,
8% of children were underweight, 74% were normal
weight, 8% were overweight, and 10% were obese.

Slightly more boys than girls were overweight or obe-
se. The proportion of overweight/obese children was
increasing with increasing age (Fig. 7.7): between the
ages of five and nine years, the number of overweight/
obese children sharply rose, and the highest number of
overweight/obese children was among 13-year-olds.

1. Pro stanoveni diagnézy hypertenze je pozadovano opakova-
né mérfeni tlaku pfi dvou dalSich navstévach Iékare.

2. Metoda mérfeni krevniho tlaku pomoci fonendoskopu. Jde
o0 metodou doporucovanou [2].

3. Tlak normalni (do 90. percentilu pro dany vék, pohlavi a vys-
ku), vysoky normalni = 90. az 95. percentil a hypertenze od-
povidajici hodnoté 95. percentilu a vy3Si. Pro zafazeni ditéte

nota z provedenych méfeni.

4. Hodnoty BMI pod 10. percentilem: nizka hmotnost, 10-90
percentil: normalni hmotnost, 90-97 percentil: nadvaha, nad
97. percentilem: obezita.

1. To make the diagnosis of hypertension, two more readings
are required to be made at two more visits to the doctor.

2. Blood pressure measuring method using a sphygmomano-
meter. This is the recommended method [2].

3. Normal blood pressure (until the 90" percentile for the given
age, gender, and height), high-normal blood pressure 290" to
95" percentile, and hypertension corresponding to the value of
the 95" percentile or higher. The children were assigned to one
of the categories based on the lowest of the readings made.

4. BMI values below the 10" percentile: underweight, 10" —90"
percentile: normal weight, 90" — 97" percentile: overweight,
above the 97th percentile: obesity.
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Vyvoj télesné hmotnosti déti v poslednich dvaceti le-
tech ukazuje obr. 7.8. Od poc¢atku monitoringu v roce
1996 stoupal pocet déti s nadvahou i1 obéznich az
do minulého Setfeni roku 2011. Setieni v roce 2016
ukazuje na zastaveni riistu a moznou stabilizaci poctu
déti s vyssi nez normalni hmotnosti.

7.6 Stav pohybového aparatu déti

Drzeni téla bylo hodnoceno na zidklad& tdaji 1é-
kate o zakfiveni patefe pti pohledu zboku (sagi-
talni rovina), zaktiveni patefe pii pohledu zezadu
(frontalni rovina — hodnoceno bylo skoliotické dr-
zeni a skolidza) a celkové zhodnoceni drzeni téla
na 4-bodové skale. Déti mély fyziologické drzeni
téla, pokud mély fyziologické zakfiveni patefe pii
pohledu z boku i zezadu, a zaroveni bylo jejich dr-
zeni 1ékafem hodnoceno jako vyborné nebo dobré.
Déti nespliujici tato kritéria mély vadné drzeni
téla. Celkem bylo vadné drzeni téla zjisténo u 42 %
déti, castéji u chlapct (46 %) nez u divek (38 %;
p <0,001). Podil déti s vadnym drzenim rostl s vé-
kem z 27 % u pétiletych déti az na 54 % u tfinacti-
letych, u nejstar§ich déti — sedmnactiletych klesa
na 44 %, diky nartstu svalové hmoty podporujici
kosterni systém. Déti s nizkou hmotnosti a déti
s nadvahou a obezitou mély vyznamné castéji vad-
né drzeni nez déti s normalni hmotnosti.

Nejcastéjsi vadou drzeni téla byl pfedsun hlavy
(26% déti), kulatd zada/zvySend hrudni kyfoza
(14 %) a skoliotické drzeni (13 %). Pfedsun hlavy
a kulatd zada byly castéjsi u chlapci, ve vyskytu
skoliotického drzeni se chlapci a divky neliSili.
Vsechny tyto tii vady byly nejéastéjsi u tfinactile-
tych déti. Skoliozu mélo celkem 79 déti (1,5 % sou-
boru), nejcastéji byla diagnostikovana u 17letych.

Podle udajt rodicu trpi obéasnymi bolestmi hlavy
kazdé paté dité (21 %), vyznamné Castéji divky nez
chlapci. S vékem pocet téchto déti nartstal, nej-
castéji trpéli obasnou bolesti hlavy sedmnactileti
(35 %); kazdy paty teenager trpi bolesti hlavy nej-
méné jednou tydn&. Castéji bolestmi hlavy trpély
déti s vadnym drzenim téla v porovnani s détmi
s fyziologickym drzenim. Bolesti kréni patetfe uva-
deli rodice u 7% déti, stejné tak i bederni patete;
polovina téchto déti trpi bolesti obou ¢asti patete.
Vyskyt bolesti patete rovnéz nartistal s vékem déti
a byl Castéjsi u divek.

The trends in body weight in children over the last two
decades are shown in Fig. 7.8. Since 1996 when the
monitoring started the number of overweight/obese
children was increasing until 2011. The results from
2016 show that the upward trend stopped and the num-
ber of overweight/obese children tends to be stabilized.

7.6 Locomotor system condition in children

The posture was assessed based on the paediatrician’s
data on the spine curvature in the sagittal plane, spine
curvature in the frontal plane (scoliotic posture and sco-
liosis), and general posture rated using a 4-point scale.
A physiological posture characterized by the physiolo-
gical spine curvatures in both the sagittal and frontal
planes was classified as excellent or good. Children who
failed to meet the criteria for physiological posture were
diagnosed with postural abnormalities. Such abnorma-
lities were found in 42% of children, more often in boys
(46%) than in girls (38%) (p < 0.001). The proportion
of children with postural abnormalities was increasing
with increasing age from 27% in five-year-olds to 54%
in 13-year-olds, but it dropped to 44% in the oldest,
17-year-old children as a result of an increase in muscle
mass supporting the skeletal system. Underweight and
overweight/obese children had significantly more often
postural abnormalities than normal weight children.

The most common postural abnormalities were forward
head (26% of children), roundback/thoracic kyphosis
(14%), and scoliotic posture (13%). Forward head and
roundback were more common in boys, and there was
no difference in the prevalence of scoliotic posture be-
tween boys and girls. All these three abnormalities were
the most common in 13-year-old children. Seventy-nine
children (1.5% of the study cohort) were diagnosed with
scoliosis, and the most affected were the 17-year-olds.

Based on the parental data, one in five children (21%) expe-
riences occasional headaches, reported significantly more
often in girls than in boys. The number of children with he-
adaches was increasing with increasing age, and the most
affected were 17-year-olds (35 %), one in five teenagers ex-
periences at least one headache per week. Headaches were
reported more often in children with postural abnormali-
ties in comparison with those with a physiological posture.
Neck pain was reported by parents in 7% of children, simi-
larly to lower back pain; half of these children experience
both neck and lower back pain. The prevalence of back pain
was increasing with increasing age and was higher in girls.
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7.7 Pohybové aktivity a stravovaci navyky

Pravidelné organizované sportovni aktivité ve spor-
tovnim oddile nebo krouzku se vénuje zhruba polo-
vina déti (54 %), nejvice ve veéku 9 let (72 %), nej-
mén¢ 17leti (37 %). Déti, které se vénuji sportovni
aktivité, sportuji v priméru 3,9 hodin tydné. Od pra-
meérnych dvou hodin tydné u Sletych déti pocet ho-
din stravenych sportem tydné roste az k 5,8 hodindm
u 17letych. Nejvice déti sportuje 1 az 3krat tydné.
Podil chlapcti a divek v organizované sportovni ak-
tivité se nelisil.

Neorganizovanou viceméné pravidelnou sportovni
aktivitou alespon lkrat tydné€ se zabyva 67 % déti,
nejvice 9letych (74 %), nejméné 17letych (60 %).
Primérmé déti stravi neorganizovanou pohybovou
aktivitou 4,5 hodin tydné. Nejvice Sletych (5,1 hod),
nejméné 17letych (3,9 hod), nejcastéji opét 1 az 3krat
tydné.

Celkem 20 % déti se nezabyva ani organizovanou ani
neorganizovanou sportovni aktivitou.

U PC, tabletu ¢i televize stravi déti v praméru 2,2
hodiny denné. Nejméné malé Sleté déti (1,5 hod),
v praméru dvojnasobek 17leti (3,2 hod). Ctvrtina
déti travi u téchto elektronickych zafizeni vice nez
3 hodiny, 10% déti pak vice nez 4 hodiny. Chlap-
ci travi u PC/TV vyznamné vice Casu nez divky
(p <0,001). Déti, které travily u PC vice nez 2 hodi-
ny denn€ maji statisticky vyznamné castéji predsun
hlavy (p = 0,001), vyznamné vice jich uvadi bolest
hlavy (p < 0,001), bolesti kréni patete (p < 0,001)
i bolesti bederni patete (p < 0,001). Déti, které tra-
vi u PC/TV vice ¢asu (nad 2 hod/denné) vyznamné
Castéji konzumuji potraviny typu fastfood a sladké
napoje (p <0,001) a také castéji trpi nadvahou a obe-
zitou (p < 0,001).

Méné nez jednu porci ovoce denné ji 15% déti;
od 10% u Sletych po dvojnasobek u 17letych. U kon-
zumace zeleniny je situace jesté hors$i: méné nez jed-
nu porci denné ji ¢tvrtina vsech déti (20 % pétiletych
a29% 17letych). Tti a vice sladké napoje denné pije
11% déti; v tomto ukazateli byly zjiStény nejmensi
rozdily mezi v&kovymi kategoriemi. Castéji nez jed-
nou tydné konzumuji jidla typu fast food 6% pétile-
tych a 20% sedmnactiletych. Kazdé¢ desaté dité kon-
zumuje jidla tohoto typu dokonce 2 az 3krat tydné.

7.7 Physical activities and eating habits

Regular organized sports activities are practised by
about half of children (54%) participating in sports
and leisure groups, with the nine-year-olds being the
most active (72%) and the 17-year-olds the least acti-
ve (37%). The children participating in sports activi-
ties spend 3.9 hours per week on average practising
sports. The time spent participating in sports activi-
ties is increasing with increasing age from two hours
per week on average in five-year-olds to 5.8 hours
per week in 17-year-olds. Most children participate
in sports activities once to three times per week. No
difference was found in the participation in organized
sports activities between boys and girls.

Sixty-seven percent of children participate in more
or less regular unorganized sports activities at least
once a week, with the nine-year-olds accounting for
the highest percentage (74%) and the 17-year-olds
for the lowest percentage (60%). Children spend 4.5
hours per week on average participating in unorga-
nized physical activities, ranging from 5.1 hours per
week for the five-year-olds to 3.9 hours per week for
the 17-year-olds, and practise these activities most of-
ten once to three times per week.

Twenty percent of children do not participate in either
organized or unorganized sports activities.

Children spend 2.2 hours per day in front of the computer,
tablet, or TV on average, ranging from 1.5 hours a day
for the five-year-olds to twice as much time, i.e. 3.2 hours
a day for the 17-year-olds. One in four children spends
more than three hours a day in front of these electronic
devices and one in ten children more than four hours
a day. Boys spend significantly more time in front of the
PC/TV than girls (p < 0.001). Children who spend more
than two hours a day in front of the PC/TV have statisti-
cally significantly more often forward head (p = 0.001),
headaches (p < 0.001), neck pain (p < 0.001), and lower
back pain (p < 0.001). Children who spend more than
two hours a day in front of the PC/TV significantly more
often (p < 0.001) eat fast food and drink soft drinks and
are more often overweight or obese (p < 0.001).

Fifteen percent of children eat less than one portion of
fruit a day ranging from 10% in five-year-olds to the
double percentage in the 17-year olds. Even worse out-
comes were achieved for eating vegetables: One in four
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D¢ti, které maji nadvahu a obezitu konzumuji méné
¢asto ovoce (p = 006), zeleninu (p = 0,001), naopak
castéji konzumuji sladké napoje (p = 0,016) a fastfood
(p < 0,001), nez déti s normalni hmotnosti. Chlapci
ve srovnani s divkami konzumuji vyznamné méné
ovoce 1 zeleniny (p < 0,001), vice sladkych népo-
ju, (p < 0,001), fastfoodu (p = 0,002), ale nelisili se
v konzumaci sladkosti.
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children eats less than one portion of vegetables a day
(from 20% of five-year-olds to 29% of the 17-year-olds).
Eleven percent of children drink three or more soft
drinks a day; this indicator showed the smallest differen-
ces between age categories. Six percent of the five-year-
-olds and 20% of the 17-year-olds eat fast food more
than once a week. One in ten children eats fast food even
twice or three times a week. Overweight/obese children
less often eat fruit (p = 006) and vegetables (p = 0.001),
but more often drink soft drinks (p = 0.016) and eat fast
food (p < 0.001) in comparison with normal weight
children. Boys eat significantly less fruit and vegetables
(p < 0.001), drink more soft drinks (p < 0.001), and eat
more fast food (p = 0.002) than girls, but the genders did
not differ in the consumption of confectionery.
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Pyly trav / Grasses
Roztodi / Mites
Pyl biizy / Birch
Pyly bylin / Plants
Plisné / Moulds
Kocka / Cat

Pes / Dog

Prach / Dust
Orechy / Nuts
Miéko / Milk
Vejce / Eggs

Véely, vosy / Bees, wasps

Obr. 7.1 Procento alergik citlivych na alergeny podle koZniho nebo IgE testu (celkem 1 861 alergikii)
Fig. 7.1 Percentage of allergic children sensitive to allergens by skin prick or IgE tests (a total of 1 861 subjects)
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Obr. 7.2 Vyvoj vyskytu alergii u déti v letech 19962016
Fig. 7.2 The trend of allergy prevalence in children in 1996-2016
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Obr. 7.3 Rozdéleni déti ve véku 5, 9, 13 a 17 let podle obsahu triglyceridia v krvi (celkem 740 déti)
Fig. 7.3 Distribution of children by triglyceride levels in the blood (a total of 740 children)
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Obr. 7.4 Hladiny triglyceridi v krvi déti podle télesné hmotnosti, 2016
Fig. 7.4 The triglyceride levels in blood by the body weight in children, 2016
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Obr. 7.5 Télesna hmotnost déti a zvySené hodnoty krevniho tlaku, 2016
Fig. 7.5 The body weight and elevated blood pressure in children, 2016
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Obr. 7.6 Télesna hmotnost — chlapci, 2016
Fig. 7.6 Body weight — Boys, 2016
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Obr. 7.7 Télesna hmotnost — divky, 2016
Fig. 7.7 Body weight — Girls, 2016
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Obr. 7.8 Nadvaha a obezita u déti v letech 1996 az 2016
Fig. 7.8 Overweight and obesity in children, 1996-2016
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8. ZDRAVOTNI RIZIKA
PRACOVNICH PODMINEK
A JEJICH DUSLEDKY

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

K monitorovani expozice rizikovym faktorim pra-
ce a pracovnich podminek slouzi systém kategori-
zace praci. V jeho rdmci mé kazdy zaméstnavatel
povinnost zhodnotit riziko a zafadit prace, které jsou
na jeho pracovistich vykonavany, do jedné ze 4 ka-
tegorii, v zavislosti na vyskytu rizikovych faktort
prace a na jejich zavaznosti. Z udaji v Informacnim
systému Kategorizace praci vyplyva, Ze k datu 20. 6.
2017 bylo zatfazeno do vsech kategorii prace (2, 2R,
3,4) celkem 2 163 766 osob, coz je 0 159 osob mén¢
nez za stejné obdobi minulého roku. V kategoriich
rizikové prace (2R, 3, 4) bylo evidovano 481 397
0sob, coz je 0 3 628 zaméstnancl vice nez za stej-
né obdobi minulého roku. Do kategorie 4, coz jsou
pracovisté vysoce rizikova, bylo zatazeno 13 028
0sob, cozZ je o 143 zaméstnancl vice neZ v minulém
roce. Aktualni pocet zaméstnanci zafazenych podle
jednotlivych kategorii prace v krajich je uveden
v tabulce 8.1.1. Nejvice exponovanych zaméstnan-
ct v kategoriich rizikové prace (2R, 3, 4) je v kraji
Moravskoslezském 90 613, coz je oproti minulému
roku snizeni o 831 zamé&stnanct, nasleduje Praha se
44 577 zaméstnanci (snizeni o 776 zamé&stnanct).
Ve Stiedoceském bylo evidovano 48 134 (snizeni
o 1 044 zaméstnanct).

Nejvice zaméstnancil ve vSech kategoriich prace (2,
2R, 3, 4) je evidovano podle faktoru Fyzicka zatéz
— 1 287 843 osob (oproti minulému obdobi nartst
0 3 %), Pracovni poloha — 1 043 179 osob (nartst
o cca 2,6 %), Hluk — 871 671 osob (nartst 0 0,2 %).

V kategoriich rizikové prace (2R, 3, 4) je nejvice
evidovanych zaméstnanct v riziku faktoru Hluk —
269 268 (oproti minulému obdobi pokles o 0,4%),
Fyzicka zatéz — 107 853 (nartst o cca 8%), Prach —
64 702 (pokles o cca 0,8%), Vibrace 65 707 (zadny
rozdil), viz tab. 8.1.2.

Pti praci mohou byt zaméstnanci exponovani i vice
nez jednomu faktoru. V tabulce 8.1.3 je uveden daj
0 poctu osob exponovanych podle poctu plsobicich
faktort. Z udaji vyplyva, ze 73 % zaméstnancu evi-

8. OCCUPATIONAL HEALTH
HAZARDS AND THEIR
CONSEQUENCES

8.1 Exposure monitoring based on data
from work and workplace categorization

Monitoring exposure to occupational risk factors
and working conditions is subject to the work ca-
tegorization system. In this system it is the respon-
sibility of each employer to evaluate occupational
risk and to categorize the relevant work performed
under one of 4 categories, as related to the inciden-
ce of occupational risk factors and their importan-
ce. Data from the Work Categorization Informati-
on System reveals that up to June 20, 2017, a total
of 2,163,766 persons have been registered in all
work categories (2, 2R, 3, 4), i.e. 159 less persons
than in the same period last year. The work at risk
categories (2R, 3, 4) comprised 481,397 persons,
and in category 4 (high-risk workplaces) 13,028
persons were registered, i.e. 3,628 and 143 more
than in the same period last year, respectively. The
sum of employees categorized by individual work
categories in the administrative regions is presen-
ted in Tab. 8.1.1. The largest number of employees
at risk categories (2R, 3, 4) were in the Moravia-
-Silesia (90,613, i.e. 831 less than last period),
followed by Prague (44,577, i.e. 776 less). In the
Central Bohemian Region 48,134 persons were
registered which is 1,044 employees less than the
last period.

The largest numbers of exposed persons in all
work categories (2, 2R, 3, 4) are registered in the
following categories: Physical Load — 1,287,843
persons (a 3% increase compared to the last peri-
od), Working Posture — 1,043,179 persons (3% in-
crease), Noise — 871,671 persons (0.2% increase).
Registrations at risk categories (2R, 3, 4) are as
follows: Noise — 269,268 (0.4% decrease), Physi-
cal Load — 107,853 (8% increase), Dust — 64,702
(0.8% decrease), and Vibrations — 65,707 (no dif-
ference), see Tab. 8.1.2.

The numbers of exposed employees and registered
exposures are different. Occupational load may
comprise more than one factor. Tab. 8.1.3 presents
data on exposed persons related to the number of
acting factors. This shows that 73% of employees
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Tab. 8.1.1 Pocet exponovanych zaméstnanci v kategoriich prace podle kraji k 20. 6. 2017
Tab. 8.1.1 The number of exposed employees in work categories by the region, on June 20, 2017

Kategorie 2+2R+3+4 Kategorie 2 Kategorie 2R Kategorie 3 Kategorie 4
Kraj Category 2+2R+3+4 Category 2 Category 2R Category 3 Category 4
Region Celkem Zeny Celkem Zeny | Celkem | Zeny | Celkem | Zeny | Celkem | Zeny

Total Women Total Women Total Women Total Women Total | Women
Hlavni mésto Praha 235583 | 99528 | 191006 | 87812 1783 700 | 42137 11010 657 6
Jihocesky 120272 | 48234 93934 | 38608 541 345 | 24795 9242 1002 39
Jihomoravsky 240867 | 96993 | 201365| 83754 2609 1331| 36286| 11861 607 47
Karlovarsky 68221 | 30552 60945 | 28533 157 30 7 044 1980 75 9
Vysocina 118613 | 45357 95426 | 40041 3801 1188 | 18824 4085 562 43
Kralovéhradecky 111943 | 45669 87687 | 37497 4309 1478 | 19297 6 646 650 48
Liberecky 87038 | 36125 71646 | 31240 1003 283 | 14141 4576 248 26
Moravskoslezsky 262128 | 97000 | 171245| 74826 8 522 4224 | 78504 | 17680 3857 270
Olomoucky 142368 | 55063 | 105793 | 43071 5154 2349 | 30346 9510 1075 133
Pardubicky 103273 | 40221 83047 | 35046 3795 968 | 15877 4167 554 40
Plzernsky 134659 | 54801| 105733 | 46290 2772 1552 | 25047 6 922 1107 37
Stfedocesky 246 040 | 91329 | 197906 | 76854 7 636 2851| 39497 | 11585 1001 39
Ustecky 179445 | 75938 | 132984 | 59 251 1707 965 | 43720 15648 1034 74
Zlinsky 113316 | 46 174 83652 | 34038 3430 1550 | 25635| 10435 599 151
Celkem / Total 2163766 | 862984 | 1682369 | 716861 | 47219| 19814 | 421150 | 125347 | 13028 962

Tab. 8.1.2 Pocet evidovanych expozic zaméstnanci podle faktoru, stav k 20. 6. 2017
Tab. 8.1.2 The number of registered exposures by the factor, on June 20, 2017

Faktor Kategorie faktoru / Category of a factor Factor
2 2R 8 4 2+2R+3+4 2R+3+4

Hluk 602 398 25948 241 454 1871 871671 269 273 | Noise
Fyzicka zatéz 1179 990 8 399 99 443 11| 1287843 107 853 | Physical load
Vibrace 179770 6 205 52 830 6672 245 477 65 707 | Vibrations
Prach 233 302 5990 53 470 5242 298 004 64 702 | Dust
Psychicka zatéz 783 577 1913 37 400 822 890 39 313 | Mental health load
Pracovni poloha 1 009 629 1521 32 029 1043179 33 550 | Working posture
Biologicke Cinitele 156 490 10 345 20 308 64 187 207 30 717 | Biological agents
Chemické latky 258 049 9177 13 032 1297 281 555 23 506 | Chemicals
Neionizujici zareni 16 256 297 21695 38 248 21992 | Non-ionizing radiation
a elmag. pole and elmag. field
Zrakova zatéz 224710 145 14 298 239 153 14 443 | Visual load
Zatéz teplem 122 886 533 12 525 49 135993 13 107 | Heat load
Zatéz chladem 242 647 29 4755 247 431 4784 | Cold load
Vybrané prace 1136 30 1166 30 | Selected jobs
lonizujici zafeni 50 50 0 | lonizing radiation

Tab. 8.1.3 Pocet exponovanych zaméstnancii podle poc¢tu soucasné piisobicich faktori, stav k 20. 6. 2017
Tab. 8.1.3 The number of employees exposed to concurently acting risk factors, on June 20, 2017

Pocet rizikovych faktort Pocet zaméstnancl
No. of risk factors No. of employees
1 570 408
2 562 771
3 415 475
4 287 883
>4 320 638
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dovanych v IS KaPr je exponovano vice nez jedno-
mu faktoru pracovniho prostiedi, a vice nez ¢tyfem
faktortim 13 % zaméstnancu.

Uvedené pocty evidovanych osob nelze povazovat
za neménné. V dal$im obdobi bude dochazet vzhle-
dem k relativn¢ rychlé obméné vyrobnich progra-
mu u malych a stfednich podnikt k zdniku a vzniku
pracovist. Je otdzkou zda, IS KaPr bude schopen
v aktualnim ¢ase tyto zmény zaevidovat. Bude do-
chazet ke zménam poctu praci v jednotlivych kate-
goriich. V prubéhu casu dochazi také k legislativnim
zménam, které zahrnuji i nové poznatky o puisobeni
Skodlivin na ¢lovéka.

8.2 Registr profesionalnich expozic
karcinogenim REGEX

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

Pocet osob registrovanych v letech 2009 az cCerven
2017 v Registru osob profesionalné exponovanych kar-
cinogentim byl 9 529. Informaci o objemu dat ziskava-
nych z jednotlivych regionti CR poskytuje tab. 8.2.1.
Mezi jednotlivymi regiony jsou zna¢né rozdily. Nejvi-
ce registrovanych profesionalné exponovanych osob je
v krajich Moravskoslezském (2 186 osob), Vysocina
(1 276), Stredoceském (996), Praha (925), naopak nej-
mén¢ v Karlovarském (173) a Jiho¢eském (162) kraji.

Ptehled o tom, pfi kterych ekonomickych aktivitach,
koédovanych podle metodiky NACE-CZ, dochazi
k expozici karcinogennim agens, prezentuje tab. 8.2.2.
TTi nejcastejsi ekonomické aktivity, pfi kterych jsou
pracovnici exponovani karcinogentiim, jsou zdravotni
péce (2 226 + 384 osob), kovodé€lnici, strojirensti dél-
nici a pracovnici v piibuznych oborech (1 601 osob),
obsluha stacionarnich stroji a zatizeni (2 293 osob).

Pokud jde o expozice jednotlivym karcinogennim
agens, nejcastéjsim divodem k registraci je expozi-
ce cytostatikiim (2 744 osob), profesionalni expozice
prachu tvrdych diev (1 204 osob) a tfeti nejcastéjsi
expozici je expozice slévarenskému prachu (1 240
osob). Celkovy ptehled o expozicich jednotlivym kar-
cinogentim uvadi tab. 8.2.3.

registered in the work categorization system are ex-
posed to more than one factor and 13% 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 re-
gister 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
2017 in the Register of Occupational Exposures to
Carcinogens was 9,529. 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-
-Silesia (2,186), Vysocina (1,276), Central Bohemia
(996), and Prague (925) regions; on the other hand,
the smallest numbers were registered in the Karlovy
Vary (173) and South Bohemia (162) regions.

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 (2,226 + 384 persons), metal
workers, mechanical labourers and related workers
(1,601 persons), the operator of stationary machines
and equipment (2,293 persons).

In terms of exposure to specific carcinogens the most
frequent reason for registration is exposure to cyto-
static drugs (2,744 persons), occupational exposure
to hard wood dust (1,204 persons) and foundry dust
(1,240 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 karcinogenim
Tab. 8.2.1. The number of registered persons occupationally exposed to carcinogens

Kraj / Region Pocet osob / No. of persons
Hlavni mésto Praha 925
JihoCesky 162
Jihomoravsky 219
Karlovarsky 173
Kralovéhradecky 793
Liberecky 238
Moravskoslezsky 2186
Olomoucky 594
Pardubicky 710
Plzerisky 289
Stredocesky 996
Ustecky 243
Vysocina 1276
Zlinsky 725
Celkem / Total 9529

Tab. 8.2.2. Pocet osob registrovanych v IS REGEX podle hospodarskych aktivit v obdobi 2009-2017 (ke dni 20. 6. 2017)
Tab 8.2.2 The number of registered persons by the economic activity in 20092017 (on June 20, 2017)

Hospodarska aktivita Pocet osob
Economic activity No. of persons

Obsluha stacionarnich stroju a zafizeni / Operator of stationary machines and equipment 2293
Specialisté v oblasti zdravotnictvi / Health specialists 2226
Kovodélnici, strojirensti délnici a pracovnici v pfibuznych oborech / Metalworkers, engineering workers and workers 1601
in related branches
Zpracovatelé potravin, dfeva, textilu a pracovnici v pfibuznych oborech / Food, wood, textile processors and related workers 986
Technicti a odborni pracovnici v oblasti védy a techniky / Technicians and associate professionals in the field of 435
science and technology
Odborni pracovnici v oblasti zdravotnictvi / Specialist staff in the health sector 384
Pracovnici v oblasti uméleckych a tradi¢nich femesel a polygrafie / Workers in the field of art and traditional crafts and polygraphy 338
Remesinici a kvalifikovani pracovnici na stavbach (kromé elektrikaf(i) / Craftsmen and skilled workers at construction 309
sites (except electricians)
Pracovnici osobni péce v oblasti vzdélavani, zdravotnictvi a v pfibuznych oblastech / Personal care workers in edu- 303
cation, health and related fields
Ridigi a obsluha pojizdnych zafFizeni / Drivers and operators of mobile devices 161
Pomocni pracovnici v oblasti téZby, stavebnictvi, vyroby, dopravy a v pfibuznych oborech / Labourers in mining, 141
construction, manufacturing, transportation and related fields
Montazni délnici vyrobku a zafizeni / Assembly workers of products and equipment 124
Pracovnici v oboru elektroniky a elektrotechniky / Workers in the field of electronics and electrical engineering 90
Uklizeci a pomocnici / Cleaners and helpers 44
Specialisté v oblasti védy a techniky / Specialists in science and technology 41
Pracovnici v oblasti prodeje / Sale workers 25
Utednici pro zpracovani &iselnych udajti a v logistice / Officials for the processing of numerical data and logistics 7
Specialisté v oblasti vychovy a vzdélavani / Specialists in education 7
Kvalifikovani pracovnici v zemédélstvi / Skilled workers in agriculture 6
Ridici pracovnici v oblasti vyroby, informaénich technologii, vzdélavani a v ptibuznych oborech / Executives in manu- 5
facturing, information technology, education, and related fields
Ridici pracovnici v oblasti spravy podniku, obchodnich, administrativnich a podptirnych &innosti / Executives in busi- 4
ness administration, commercial, administrative and support service activities
VSeobecni administrativni pracovnici, sekretafi a pracovnici pro zadavani dat a zpracovani / General administrative 2

staff, secretaries and staff for data entry and processing

Pracovnici v oblasti ochrany a ostrahy / Security workers 2

Odborni pracovnici v obchodni sféfe a verejné sprave / Professional staff in business and public administration 2

Obsluha stroju a zafizeni, montéfi / Machine operators, fitters 1
1
1

Pracovnici v oblasti osobnich sluzeb / Workers in personal services

Zakonodarci, nejvyssi statni Ufednici a nejvyssi predstavitelé spole€nosti / Lawmakers, top government officials and
top representatives

Kvalifikovani pracovnici v lesnictvi, rybarstvi a myslivosti / Skilled workers in forestry, fishery and hunting 1
Pomocni a nekvalifikovani pracovnici / Labourers, unskilled workers 1
Celkem / Total 9 541
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Tab. 8.2.3 Pocet registrovanych osob v letech 2009-2016 podle karcinogenniho agens
Tab 8.2.3 The number of registered persons by the carcinogenic agent in 2009 -2016

Karcinogen Pocet osob

Carcinogen No. of persons
1,3-Butadien / 1,3-Butadiene 116
Benzen / Benzene 266
Benzo[a]pyren / Benzo[a]pyrene 594
Cytostatika / Cytostatics 2744
Dichlormethan / Dichloromethane 10
Dichroman draselny / Kalium dichromate 22
Dimethylsulfat / Dimethyl sulfate 48
Ethylenoxid / Ethylene oxide 38
Formaldehyd / Formaldehyde 183
Horninové prachy / Rock dusts 161
Chrom (VI) a jeho slou¢eniny / Chromium (VI) and compounds 229
Ostatni slou¢eniny chromu (véetné chromanu olovnatého) / Other chromium compounds (incl. Lead chromate) 303
Kadmium / Cadmium 49
Latka s vétou R45: Muze vyvolat rakovinu / Substance with R45: May cause cancer 563
Latka s vétou R49: Muze vyvolat rakovinu pfi vdechnuti / Substance with R49: May cause cancer after inhalation 24
Nikl / Nickel 194
Slouéeniny niklu, jako Ni / Nickel compounds, as Ni 296
Oxid kademnaty / Cadmium oxide 75
Pesticidni latky / Pesticides
Polycyklické aromatické uhlovodiky / PAHs 15
Prace spojené s expozici polycyklickym aromatickym uhlovodikim ... (cely nazev viz naf. vl. €. 178/2001 Sb. 53
v platném znéni) / Works in exposure of PAHS...
Prach — azbestova vldkna — amfibolové azbesty / Dust — asbestos fibres — amphibole asbestos 0
Prach — azbestova vlakna — chryzotil / Dust — asbestos fibres — chrysotile
Prach — ¢ernouhelnych dolli / Dust — pit coal mines 458
Prach — dinas / Dust — Dinas 98
Prach — grafit / Dust — graphite 267
Prach — koks / Dust — coke 282
Prach — kfemen / Dust — silica 310
Prach — ostatni kfemicitany (s vyjimkou azbestu) / Dust — other silicates except of asbestos 430
Prach — Samot / Dust — fire-clay 45
Prach — talek / Dust — talc 1896
Prach chromu / Chromium dust 104
Prach z tvrdych dfev / Hardwood dust 1204
Slévarensky prach / Foundry dustw 1240
Styren / Styrene 498
Tetrachlorethylen / Tetrachloroethylene 22
Tetrachlormethan / Tetrachloromethane 12
Trichlorethen / Trichlorethene 11
Vinylchlorid / Vinylchloride 0
Vulkanizaéni dymy / Vulcanization fumes 167
Vulkaniza¢ni dymy rozpustné v cyklohexanu / Vulcanization fumes soluble in cyclohexane 13

8.3 Monitorovani zdravotnich ucinkt —
Narodni zdravotni registr nemoci
z povolani

Uznani nemoci z povolani se opira o posouzeni zdra-
votniho stavu, vysledky klinického vysetieni a ové-
feni podminek vzniku onemocnéni organem ochrany

8.3 Monitoring of health effects — National
Register of Occupational Diseases

Recognition of occupational disease is based on the
assessment of the health status, the results of the clini-
cal examination and the verification of the conditions
of the illness origin by the respective public health au-
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Tab. 8.3.1 Hl4Sené nemoci z povolani a ohroZeni nemoci z povolani v letech 2006-2016
Tab. 8.3.1 Reported cases of occupational diseases and threat of occupational disease in 2006-2016

2006 | 2007 | 2008

2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

Pocet pacientu 1122 | 1062 | 1115
Number of patients

1107 | 1050 | 1054 911 876 | 1065 911 | 1051

Profesionalni onemocnéni celkem 1216 | 1291 | 1403
Professional diseases total

1313 | 1292 | 1266 | 1099 | 1042 | 1250 | 1092 | 1297

Z toho: / From that:

nemoci z povolani 1150 | 1228 | 1327
occupational diseases

1245 | 1236 | 1210 | 1042 983 | 1214 | 1035 | 1242

ohrozeni nemoci z povolani 66 63 76
threat of occupational disease

68 56 56 57 59 36 57 55

Profesionalni onemocnéni — muzi

Professional diseases — men 708 753 767

739 734 746 687 545 598 542 678

Profesionalni onemocnéni — zeny

Professional diseases — women 508 538 636

574 558 520 412 331 467 369 619

Incidence na 100 000 nemocensky
pojisténych zaméstnancu

Incidence rate per 100,000 21.0 28.1 30.7

30.9 30.0 30.3 24.6 23.6 28.3 24.4 28.4

medically insured employees

vetejného zdravi, v jehoz spadovém uzemi je pracovis-
té, na némz osoba trpici onemocnénim vykonava nebo
vykonavala praci v pracovnépravnim nebo obdobném
vztahu. Nemoci z povolani se miize stat pouze takové
onemocnéni, které je soucasti platného Seznamu ne-
moci z povolani dle prilohy natizeni vlady €. 290/1995
Sb. ve znéni pozdéjsich predpist. K zasadnim zméndm
Seznamu nemoci z povolani doslo dne 1. 7. 2011, kdy
vstoupilo v platnost natizeni vlady ¢. 114/2011 Sb. Dal-
$i aktualizaci Seznamu nemoci z povolani piineslo k 1.
1. 2015 natizeni vlady ¢. 168/2014 Sb.

V roce 2016 bylo v Ceské republice u 1 051 pracovniki
(508 zen a 543 muzh) hlaseno celkem 1 297 profesional-
nich onemocnéni, z toho bylo 1 242 nemoci z povolani
a 55 ohrozeni nemoci z povolani. U 203 osob byla v pru-
béhu roku hlasena vice nez jedna nemoc z povolani, ohro-
zeni nemoci z povolani nebo jejich kombinace. Incidence
profesionalnich onemocnéni byla 28,4 piipadii na 100 tisic
zameéstnancil v civilnim sektoru nemocensky pojisténych
podle zakona ¢. 187/2006 Sb., ve znéni pozdgjsich pred-
pisu (tab. 8.3.1). Ve srovnani s rokem 2015 vzrostl v roce
2016 celkovy pocet hlasenych profesionalnich onemocné-
ni o 205, tj. o 18,8% ptipada (obr. 8.1). Incidence profe-
sionalnich onemocnéni vzrostla o 4,2 piipadt na 100 tisic
pojisténct v civilnim sektoru. V dlouhodobém horizontu
let 20072016 ma pocet nove hlasenych nemoci z povola-
ni v praiméru klesajici tendenci. Mirny nartist poctu pripa-
du hlasenych v roce 2016 je v ramci nahodného kolisani
a zpusobil jej zejména ndrtist u nemoci pienosnych a pa-
razitarnich, pfedevs§im svrabu. V mensi mife se na nariistu
podilely také kontaktni alergické dermatitidy a nemoci pe-
rifernich nervti z pietézovani koncetin a z vibraci.

thority in whose area is a workplace where the person
suffering from the disease performs or performed work
in a labour-law or similar relationship. Occupational
diseases can only become a disease that is part of the
valid List of Occupational Diseases under the Annex to
the Government Order No. 290/1995 Coll. as amended.
Major changes in the List of Occupational Diseases
took place on 1 July 2011, when Government Order No.
114/2011 Coll. came into force. Another update of the
List of Occupational Diseases brought the Government
Order No. 168/2014 Coll. on January 1, 2015.

In 2016, a total of 1,297 cases of professional disease
in 1,051 employees (508 women and 543 men) were re-
ported in the Czech Republic; of these, 1,242 were ca-
tegorized as occupational diseases and 55 as threat of
occupational disease. The difference between the num-
ber of people affected and the number of reported oc-
cupational illnesses was caused by the fact that for 203
employees two or more illnesses during the year were re-
ported. The incidence rate was 28.4 cases per 100 thou-
sand employees in civic sector of health insurance under
the Law No. 187/2006 Coll. as amended (Tab. 8.3.1).
Compared to 2015, the total number of reported occu-
pational diseases increased by 205, i.e. by 18.8% (Fig.
8.1). The incidence of occupational diseases increased
by 4.2 cases per 100 thousand civic insured persons. In
the long-term, 2007-2016, the number of newly reported
occupational diseases is on average decreasing. A slight
increase in the number of cases reported in 2016 is due
to random fluctuations and has been caused mainly by
the increase in infectious and parasitic diseases, especi-
ally scabies. To a lesser extent, contact allergic dermati-
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Tab. 8.3.2 Nemoci z povolani a ohroZeni nemoci z povolani v letech 2012-2016 podle kraje vzniku
Tab. 8.3.2 Occupational diseases and threat of occupational disease by the region of origin, 2012-2016

2012 2013 2014 2015 2016
Kraj Muzi Zeny Muzi Zeny Muzi Zeny Muzi Zeny Muzi Zeny
Region Males | Females | Males | Females | Males | Females | Males | Females | Males | Females

HI. mésto Praha 14 12 7 6 9 20 8 11 13 7
JihocCesky 59 42 64 39 54 54 56 43 50 58
Jihomoravsky 21 18 32 21 26 35 37 43 34 21
Karlovarsky 8 6 5 11 6 5 4 6 2 7
Kralovéhradecky 18 14 32 16 14 38 31 19 29 69
Liberecky 14 15 8 8 12 14 9 9 10 18
Moravskoslezsky 253 61 230 69 296 101 259 136 270 116
Olomoucky 46 44 45 32 43 a7 23 38 43 61
Pardubicky 26 20 26 32 16 30 41 14 39 51
Plzensky 59 63 51 51 52 47 54 64 64 64
Strfedocesky 99 32 89 38 77 38 51 18 36 23
Ustecky 21 57 10 54 37 100 23 21 29 81
Vysocina 19 16 24 10 11 3 14 11 15 19
Zlinsky 15 7 5 12 4 23 14 20 22 23
Vice kraju / More

regions 5 0 1 0 9 0 2 0 4 0
Zahranici / Outland 10 5 14 0 25 4 13 0 18 1
Celkem / Total 687 412 643 399 691 559 639 453 678 619

Nové nemoci z povolani, které byly do seznamu ne-
moci z povolani zatazeny od 1. 7. 2011 aod 1. 1. 2015,
navysily celkovy pocet hlaSenych piipadii v roce 2016
pouze o 4 piipady. Slo o dvé intoxikace zptsobené
z dal$ich latek nebo smési latek a o dvé nadorova one-
mocnéni plic ve spojeni s pneumokoniézou zpiisobe-
nou prachem s obsahem volné¢ho krystalického oxidu
ktemicitého. Dal§i nemoci, jako je chronicka obstrukéni
plicni nemoc stadium III, ktera vznika pii t€zbé v pod-
zemi ¢ernouhelnych dold, rakovina hrtanu nebo ovaria
zpusobena azbestem, nebyla dosud hlasena.

Nejvice nemoci z povolani bylo diagnostikovano v Mo-
ravskoslezském kraji (375, tj. 30,6 % vSech hlaSenych pii-
padit). Nejpocetnéjsi kategorii hlaSenych nemoci z povo-
lani tam byla onemocnéni zplisobena fyzikalnimi faktory —
celkem 254, tj. 38,2% vSech pripadl hlésenych v ramci
kapitoly II. seznamu nemoci z povolani. V deseti krajich
doslo ve srovnani s rokem 2015 k narGstu poctu hlase-
nych nemoci z povolani o 2-52 ptipadl (nejvetsi nartst
byl v Usteckém kraji). V dalsich krajich byl zaznamenan
pokles o 1-23 piipaddt, nejvetsi v kraji Jihomoravském.
Pocet nemoci z povolani a ohroZeni nemoci z povolani
podle krajii vzniku onemocnéni je uveden v tab. 8.3.2.

Hlasené nemoci z povolani a ohrozeni nemoci z povo-
lani podle kapitol seznamu nemoci z povolani v letech
20122016 jsou uvedeny v tab. 8.3.3. Nejvice nemoci

tis and peripheral nerve diseases from limb overloading
and from vibration also contributed to the increase.

In 2016, new occupational diseases included into the
list of occupational diseases from 1 July 2011 and from
1 January 2015 increased the total number of reported
cases only by four cases. There were two intoxications
caused by other substances or mixtures of substances
and two cases of lung cancer in association with pneu-
moconiosis induced by dust containing free crystalline
silica. Other illnesses such as chronic obstructive pul-
monary disease, stage Ill, occurring during mining in
underground mines, larynx or ovarian cancer caused
by asbestos have not yet been reported.

Most occupational diseases were diagnosed in the Mo-
ravian-Silesian Region (375, i.e. 30.6% of all reported
cases). The most numerous category of reported occu-
pational diseases there were diseases caused by physical
factors — a total of 254, i.e. 38.2% of all cases reported
under Chapter Il. of the List of occupational diseases.
In ten regions, the number of reported occupational di-
seases increased by 2-52 cases compared to 2015 (the
largest increase was in the Usti n. Labem Region). In
the other regions, there was a decrease of 1-23 cases,
the largest in the South Moravian Region. The number
of occupational diseases and the threat of occupational
illnesses by region of origin is shown in Tab. 8.3.2.
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Tab. 8.3.3 HlaSené nemoci z povolani a ohroZeni nemoci z povolani podle kapitol seznamu nemoci z povo-

l4ani, 2012-2016

Tab. 8.3.3 Reported occupational diseases and threat of occupational disease by the Chapter of the List of

occupational diseases, 2012-2016

.. ) X 2012 2013 2014 2015 2016
Cislo a nazev kapitoly o o o o o
h elkem | elkem | elkem | elkem | elkem |
Chapter number and title e % | rotal % | Total % | Total % | Total .
Nemoci zptsobené chemickymi latkami /
: Diseases caused by chemicals 13 12 n 11 12 10 7 0.6 6 0.5
Nemoci zplsobené fyzikalnimi faktory /
1. Diseases caused by physical factors 583 | 53.0 517 | 50.0 552 | 44.2 601 | 55.0 665 | 53.5
Nemoci dychacich cest. plic. pohrudnice.
Ill. | pobfisnice / Diseases of the respiratory 221 | 201 216 | 20.7 274 | 21.9 216 | 19.8 184 | 14.8
tract. lungs. pleura and peritoneum
IV. | Nemoci kozni / Diseases of the skin 128 | 11.6 160 | 15.4 179 | 143 149 | 13.6 181 | 14.6
Nemoci pfenosné a parazitarni / Infecti-
V. ous and parasitic diseases 154 | 14.0 138 | 13.2 230 | 184 117 | 10.7 205 | 16.5
Nemaoci zplisobené ostatnimi faktory
VI. | a ¢initeli / Diseases caused by other 0 0 0 0 3 0.2 2 0.2 1 0.1
factors and agents
Celkem /Total 1099 | 100 | 1042 | 100 | 1250 | 100 | 1092 | 100 | 1242 | 100

z povolani bylo vyvolano plsobenim fyzikalnich fakto-
rd. Prace s vibrujicimi néstroji a zafizenimi (polozky II.
6-11. 8) zptisobila v roce 2016 celkem 199 onemocnéni,
coz predstavovalo 16 % ze vSech hlaSenych nemoci z po-
volani v tomto roce. Bylo rovnéz hlaseno 445 pripada
nemoci z pietéZovani koncetin (polozky I1. 9-11. 10), coz
predstavovalo 35,8 % ze vSech hlaSenych nemoci z po-
volani. Pneumokoniozy zptisobené prachem s obsahem
volného krystalického oxidu kfemicitého (polozka III. 1)
byly diagnostikovany u 94 pracovnikil. Azbest vyvolal
v roce 2016 u 15 pracovnikli onemocnéni plic a po-
hrudnice (17 onemocnéni), azbestoza (polozka III. 2. a)
vznikla 3krat, mezoteliom pleury (polozka III. 2. ¢) vzni-
kI 11krat. Bronchialnim astmatem (evidenc¢ni kod I11. 10.
1) nebo alergickou rinitidou (evidencni kod III. 10. 2)
onemocnélo 56 pracovnikli. Rakovina plic ve spojeni
s pneumokonidzou zptisobenou prachem s obsahem vol-
ného krystalického oxidu kfemicitého (polozka III. 12)
byla v roce 2016 diagnostikovana u dvou pracovniki,
ktefi byli exponovani prachu s obsahem volného krys-
talického oxidu kiemicitého. Celkovy pocet nadorovych
onemocnéni jakozto nemoci z povolani byl srovnatelny
s predchozim rokem, viz obr. 8.2.

Pres uvedené skutecnosti nadale plati, ze pocty hlaSe-
nych profesiondlnich onemocnéni byly i v roce 2016
s vysokou pravdépodobnosti podhodnoceny a neodpo-
vidaji zcela realité. Nadale se setkavame s piipady, kdy
nejen OSVC, ale také fadné pojisténi pracovnici z obavy
pred ztratou zaméstnani odmitaji Setieni pro profesional-
ni onemocnéni nebo zadaji jeho preruseni.

The reported occupational diseases and the threat of oc-
cupational disease according to the chapters of the List of
occupational diseases in 2012 - 2016 are presented in Tab.
8.3.3. Most occupational diseases were caused by physical
factors. Working with vibrating instruments and devices
(items 11.6-11. 8) caused a total of 199 diseases in 2016,
representing 16% of all reported occupational diseases
this year. There were also reported 445 cases of limb over-
load (items 11.9-11.10), which accounted for 35.8% of all
reported occupational diseases. Pneumoconiosis caused
by dust containing free crystalline silica (item I11.1) was
diagnosed in 94 workers. Asbestos induced 17 lung and
pleura illnesses in 15 workers, asbestosis (item I11.2.a) oc-
curred 3 times, pleural mesothelioma (item 111.2.c) occur-
red 11 times. Bronchial asthma (registration code 111.10.1)
or allergic rhinitis (registration code 111.10.2) affected 56
workers. Pulmonary cancer in association with pneumo-
coniosis containing free-crystalline silica dust (item 111.12)
was diagnosed in two exposed workers. The total number
of cancer cases as occupational diseases was comparable
to the previous year, see Fig. 8.2.

Despite these facts, the number of reported occupati-
onal illnesses was probably underestimated in 2016
and does not fully correspond to reality. We continue
to encounter cases where not only the self-employed,
but also properly-insured employees, are rejecting an
inquiry into a professional illness or asking for an in-
terruption because of the fear of losing their job.
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Obr. 8.1 Vyvoj poétu nové hlasenych profesionalnich onemocnéni v CR, 2000-2016
Fig. 8.1 Trend in professional diseases incidence in the Czech Republic, 2000-2016
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Obr. 8.2 Vyskyt zhoubnych nadora jako nemoc z povolani, 2000-2015
Fig. 8.2 Incidence of malignant neoplasms reported as occupational disease, 2000-2015
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9. ZAVERY

Zprava Systému monitorovani za rok 2016 pfinesla
udaje do casovych tad, ze kterych je mozné usuzovat
na trendy ve velikosti a zdravotni zadvaznosti ptivodu
cizorodych latek ze slozek Zivotniho prostiedi v CR.
Kromé toho obsahuje také nové informace o zdravot-
nim stavu Ceské détské populace, zejména v oblasti
respiracniho zdravi.

» ZnecCisténi ovzdusi v sidlech je nadale vyznamnym
zdravotnim rizikem a podili se na vzniku fady vaz-
nych chronickych onemocnéni. Koncentrace aeroso-
lovych ¢astic v bézném ovzdusi sidel piispély v roce
2016 k zhruba ¢tyfem tisicim pred¢asnych amrti.

* Kvalita ovzdusi se dlouhodobé nezlepSuje ani
na méstskych meéficich stanicich Moravskoslez-
ského kraje, kde je dlouhodobé zjistovana vyssi
uroveil znecisténi ovzdusi nez v méstskych lokali-
tach podobného charakteru v ostatnich krajich CR.
V Ostravsko - karvinské panvi jsou roéni primérné
koncentrace benzo[a]pyrenu nékolikanasobné vys-
$i, nez v jinych regionech. V zimnim obdobi tam
nejvyssi denni praimeéry dosahuji koncentrace fado-
vé desitek ng/m’.

» Kuvalita pitné vody z vetejnych vodovodi je trvale
na dobré urovni. Toto konstatovani plati pro souhrn-
né udaje za republiku; neni proto vylouceno, ze v né-
kterych malych vodovodech mohlo dojit k pfipadné-
mu zhorSeni kvality vody. Pravdépodobnost akutniho
¢i chronického poskozeni zdravi véetné karcinogen-
niho rizika pitim pitné vody je nadale nizka.

* Podle monitoringu dietarni expozice ma prevazna
cast ceské populace dlouhodobé nedostatec¢ny privod
nékterych dulezitych makroprvki — vapniku, hoi¢i-
ku a drasliku, i mikroprvki — napf. selenu, a ¢aste¢né
zeleza. Situace je nepfizniva zejména u zen a u star-
Sich osob nad 60 let véku. Kromé toho byl zjistén
plos$ny nedostate¢ny piivod vitaminu D vzhledem
k doporucenym vyzivovym davkam. Z davodu fady
moznych negativnich zdravotnich dopadd takové
malnutrice jde o problém hodny pozornosti.

» U vétsiny muzské ¢asti populace, a to jiz od chla-
peckého véku, prevysuje privod sodiku limitni hod-
noty, coz pfinasi riziko vzniku kardiovaskularnich
a dalSich nemoci.

9. CONCLUSIONS

The Report of the Monitoring System for 2016 brought
the data into time series from which it is possible to
consider trends in the size and health significance of
the environmental exposures of the Czech population.
Moreover, it also contains new information on the he-
alth status of the Czech children population, especial-
ly in the field of respiratory health.

« 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
contributed to about four thousands of premature
deaths in 2016.

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 benzo[a]pyrene
have been several times higher as compared with
other regions. In winter the highest daily average
concentrations reach tens of ng/ms.

» The quality of drinking water from the public wa-
ter systems is consistently good and long-term
trend shows a gradual slight improvement. The
probability of acute or chronic damage to health,
including the carcinogenic effects is low. This
statement applies to aggregate data for the who-
le of republic; in some small water supplies it is
possible that some deterioration of water quality
could occur.

« The monitoring of dietary exposure revealed that
the majority of the Czech population has long-
-term insufficient supply of some important macro-
elements — calcium, magnesium and potassium, as
well as microelements — for example selenium and
partly iron. The situation is particularly unfavou-
rable for women and older people over 60 years
of age. Moreover, an extensive inadequate supply
of vitamin D has been detected compared to the
recommended dietary intake. Due to a number of
possible negative health impacts, such malnutrition
is a matter of concern.
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Podle Studie hodnoceni nutri¢ni adekvatnosti skol-
nich obédi je energetickd hodnota Skolnich obéda
nizka, nizky je i obsah vapniku. Stale je ve Skolnim
stravovani nadbytecné pouzivana stl, coz vede k ne-
zadoucimu nadmérnému piivodu sodiku, ale i jodu.

Také podle vysledki biologického monitoringu
maji déti nadmérny piivod jodu, a to 1 v predskol-
nim véku.

Podle soucasnych zpusobti hodnoceni zdravotniho
rizika neni zatéz détské populace toxickymi kovy
problematicka. Je vsak tfeba vzit v uvahu mozny
vliv podobnych ucinkl jednotlivé posuzovanych
kovu.

Prvni studie stavu zasobeni vitaminem D proka-
zala jeho vyrazny nedostatek v détské populaci,
ktery muze prispivat k pozdé&jsimu vzniku kar-
diovaskularnich a nadorovych onemocnéni, po-
ruch imunity, vzniku diabetu 1. i 2. typu apod.
Nedostatek vitaminu D je problémem celého
vyspélého svéta souvisejici se zmeénami jak pro-
stfedi, tak Zivotniho stylu. Uzndvané mezinarod-
ni instituce nemaji pro doporuceni plo$né suple-
mentace bez kontroly individualnich hladin a pro
masivnéjsi fortifikaci potravin dostatek podkla-
du. Podle odbornika je vSak pravdépodobné, ze
zajisténi optimalni saturace vitaminem D bude
v budoucnosti zavislé na fortifikaci pfirozenych
zdroju potravy.

V moci déti byl sledovan obsah metabolitl ftalatd;
ftalaty jsou fazeny mezi latky narusujici hormonal-
ni systém. Mezni obsah stanoveny pouze pro dva
zastupce metabolitt ftalatd nebyl prekrocen. Abso-
lutni hodnota obsahu vSak v tomto piipadé nepfi-
nasi informaci pro fizeni zdravotnich rizik, nebot’
v mo¢i je nachazena celd fada metabolith ftalatd,
jejichz mezni hodnoty neexistuji. Navic, v orga-
nismu c¢lovéka je nalézano mnoho riznych che-
mickych latek, které naruSuji hormonalni systém,
a které se v ucincich ovlivituji. Do doby, nez budou
vypracovany metody hodnoceni zdravotnich rizik
smési spoluptisobicich latek, je hlavnim ukolem
monitoringu sledovat ¢asovy vyvoj zatéze.

Vyskyt alergickych onemocnéni u déti se v po-
slednich deseti letech pfili§ neméni, coz je pozi-

For most male population, from the boy age, the li-
mit of sodium intake exceeds the limit value, which
poses the risk of developing cardiovascular and
other diseases.

According to the study of the Nutritional adequa-
cy of school lunches, the energy value of school
lunches is low, and the same applies to the calci-
um content. Still, salt is used excessively in school
meals, resulting in unnecessarily excessive sodium
intake, as well as iodine.

The results of biological monitoring also revealed
an excessive iodine intake in children, even at pre-
-school age.

The burden of the child population with toxic metals
seems not to be a public health problem according to
current methods of health risk assessment. However,
the possible impact of similar effects of individually
assessed metals must be taken into account.

A first study of the vitamin D status demonstrated
its marked insufficiency in children, which may
contribute to later cardiovascular and tumour di-
seases, immune disorders, type 1 and 2 diabetes,
etc. Vitamin D deficiency is a problem of all western
industrial countries associated with both environ-
mental and lifestyle changes. Recognized internati-
onal institutions do not have enough background
material to recommend wide vitamin D supplemen-
tation without checking individual levels, and for
massive fortification of food. However, experts say
it is likely that ensuring optimal vitamin D satura-
tion will depend on the fortification of natural food
sources in the future.

The metabolites of phthalates were monitored in
the urine of children; phthalates are classified as
substances interfering with the hormonal system.
The limit value set for only two representatives of
phthalates metabolites was not exceeded. However,
the absolute value of the content does not provide
information for the health risk management, as the-
re are many metabolites of phthalates in the urine
whose limit values do not exist. In addition, many
different chemicals are found in the human body
that interfere with the hormonal system and their
effect is combined. Until the methods for the eva-
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tivni vzhledem k vyraznému ristu v pfedchazejici
dekadé. U déti predskolniho veéku se vyskyt alergii
dokonce mirné snizuje. Nicméné faktem zlistava,
ze témér kazdé treti dit¢ ma diagnostikovan néjaky
typ alergie. Astmatem trpi 10% déti a jeho vyskyt
nadale mirné stoupa u dospivajicich.

Déti v kutackych domdacnostech jsou vyznamné
Castéji léCeny antibiotiky, Castéji trpi piskoty pfi
dychani mimo nachlazeni, zanéty hornich cest dy-
chacich a podrazdénim nosu a oci, nez déti z do-
macnosti nekutackych.

Obézni déti maji ve srovnani s détmi s normal-
ni hmotnosti vyznamné vyssi obsah lipida v krvi;
zatimco normalni hodnoty celkového cholesterolu
mély dvé tfetiny déti, u obéznich to byla jen polo-
vina. Obézni déti maji také castéji vysoky krevni
tlak; hodnoty v pasmu hypertenze u nich byly zjis-
tény pétkrat Castéji.

Déti, které travi u pocitace vice nez dvé hodiny
denng, trpi vyznamné cCast&ji bolestmi hlavy, kréni
a bederni patete, Cast&ji maji vadné drzeni téla, Cas-
t&ji trpi nadvadhou a obezitou a Castéji konzumuji
potraviny typu fastfood a sladké napoje.

Déti od predskolniho véku po dospivajici konzu-
muji stdle malo ovoce a zeleniny: méné nez jednu
porci ovoce denné konzumuje pétina dospivajicich,
méné nez jednu porci zeleniny denné ¢tvrtina vSech
déti. Déti s nadvahou a obezitou konzumuji ovoce
a zeleninu vyznamné méné, zato naopak vice slad-
kych napoji a fastfoodu, nez déti s normalni hmot-
nosti.

luation of health risks of mixtures of co-acting sub-
stances are developed, the main task of monitoring
is to monitor the time trend of the burden.

The incidence of allergic diseases in children has not
changed over the last decade, which is positive given
the significant growth in the previous decade. For
pre-school children, the incidence of allergies is even
slightly declining. However, the fact is that almost
every third child is diagnosed with some type of al-
lergy. From asthma suffer 10% of children and its in-
cidence continues to increase slightly in adolescents.

Children in smoker households are significantly
more likely to be treated with antibiotics, they more
often suffer from wheezing without cold, upper re-
spiratory tract inflammation, and nose and eye irri-
tation than children from non-smoking households.

Obese children have a significantly higher blood [i-
pid content compared to children with normal weight;
while normal total cholesterol values had two thirds of
children, it was only half in the obese. Obese children
have more often high blood pressure; values in the hy-
pertension range were found five times more frequently.

Children who spend more than two hours a day at
PC significantly more often suffer from headaches,
neck and lumbar spine, more often have faulty po-
sture, they are more often overweight and obese,
and more often consume fast food and sweet drinks.

All children from preschool-aged children to ado-
lescents consume only few fruit and vegetables:
less than one serving per day of fruit consumes
a fifth of teenagers, less than one serving per day
of vegetables a quarter of all children. Overweight
and obese children consume significantly less fruit
and vegetables, while more sweet drinks and fast
food than children with normal weight.

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