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UVODNI SLOVO

Autorsky kolektiv touto knizkou navazuje na nékolik predchozich publikaci podobného zamé-
feni. Cilem knihy je publikovat souhrnné vysledky 6. Celostatniho antropologického vyzkumu déti
a mladeze CR 2001 (6. CAV 2001). Tento vyzkum byl finanéné& podpoFen Interni grantovou agentu-
rou MZ CR, grant & NJ/6792-3. Nasledna analyza dat a vydani této knizky bylo podpoteno rovnéz
Interni grantovou agenturou MZ CR, grant &. NR/7857-3 (pod nazvem Rist ditéte a jeho hodnocent,
socialni nerovnosti a dalsi faktory, které rdst ovliviuiji).

Kniha je uvedena kapitolami o dlouhodobych zménach télesné vysky a Body Mass Indexu
(BMI) v Ceské détské a dospivajici populaci. Vysledky analyzy jsou zaloZzeny na datech ziskanych
v pribéhu vSech Sesti celostatnich antropologickych vyzkumd. V pripadé télesné vysky bylo pro
srovnani vyuzito i dat z historickych zdrojl (Komlos, 1986; Matiegka, 1927).

Cast vysledk, 1. tabulky zakladnich statistickych charakteristik méfenych télesnych rozméra
a rustové (percentilové) grafy, byly publikovany v roce 2005 (Blaha a kol., 2005). V sou¢asné publika-
ci jsou tabulky télesnych rozmérd pro porovnani doplnény hodnotami ziskanymi na zakladé vysledkd
5. CAV 1991, v pripadé délky nohy (chodidla) vysledky 4. CAV 1981. V dalSich tabulkach jsou uve-
deny percentilové hodnoty jednotlivych rozmér(, samoziejmé vzdy v ¢lenéni podle vékovych skupin
a podle pohlavi.

Percentilové grafy jsou oproti predchozi publikaci doplnény grafem obvodu bficha vzhledem
k télesné vysce. Soucasti kapitoly zabyvajici se percentilovymi grafy jsou i nékteré zakladni poznam-
ky k problematice jejich konstrukce, k urCeni hranice pro stanoveni nadmeérné hmotnosti a obezity
a ke zpUsobu hodnoceni rdstu jedince podle téchto grafd.

V dalsich kapitolach jsou uvedeny zakladni vysledky zpracovani dotaznik( rodi¢im a détem,
které byly soucasti 6. CAV 2001.

Presto, Ze nasledujici poznamky o antropologickych vyzkumech byly jiZ mnohokrat publikova-
ny v souvislosti s vysledky prfedchozich vyzkumd, jsou nutnou soucasti i této publikace. Predevsim
je tfeba zddraznit, Ze tradici rozsahlych antropologickych vyzkum( déti a dospivajicich se podafilo
udrzet do dnesni doby jen diky préaci nasich predchtdcu, ktefi nam pro ni vytvorili pevny zéklad. Pro
pokracovani podobnych vyzkum jsou vSak do budoucna minimalni predpoklady.

Ceska republika se fadi k zemim, kde maji antropologické vyzkumy dlouholetou tradici.
Prvni rozsahly antropologicky vyzkum déti a mladeze v Ceskych zemich Rakousko-Uherska pro-
ved| Gesky lékar a antropolog prof. J. Matiegka, ktery v roce 1895 prostrednictvim ucitell obec-
nych a méstanskych skol antropometricky vysetfil témér 100 000 Skolnich déti ve véku 6 - 14 let.
Vysledky publikoval v roce 1927 (Matiegka, 1927). Dalsi studie podobného rozsahu i zaméfeni
navazaly na tento vyzkum az v obdobi po 2. svétoveé valce.

Prvni povalecny celostatni antropologicky vyzkum déti a mladeze, ktery byl uskute¢nén v roce
1951, byl zaméren predevsim na zjisténi zdravotniho a vyzivového stavu populace. Dalsi studie pak
navazovaly v desetiletych intervalech a jejich hlavnim cilem bylo zajistit riistové referenéni Udaje,
resp. rdstové grafy, zakladnich télesnych rozmérd pro Ceskou détskou a dospivajici populaci
(Lhotska a kol., 1993; Lhotska a kol., 1995; Prokopec, 1994; Vignerova, Blaha, 1998).

V souc¢asné dobé jsou rlstové grafy soucasti Zdravotniho a o¢kovaciho priikazu ditéte a mla-
distvého a maji je k disposici na samostatnych listech i pediatfi a odborni Iékafi. V ramci grantu
¢. NR/7857-3, vytvoril v roce 2005 Statni zdravotni Ustav spolu se spoluresitelskymi pracovisti
software pro snadnou kontrolu rlstu jedince pomoci rlistovych grafli s moznosti vytvoreni data-
baze namérenych hodnot.

Samostatnou Cast knihy tvofi kapitola 9, ve které jsou v tabulkové formé uvedeny podrob-
néjsi rozméry hlavy a trupu déti od narozeni do 6 let. V kapitole je uvedena i metodika sbéru dat
a méreni jednotlivych rozmérd.



INTRODUCTION

The objective of the present book extending the range of previously published studies with
similar focus is to summarize the results of the 6™ nationwide anthropological survey (NAS) of chil-
dren and adolescents conducted in the Czech Republic in 2001 (6" NAS 2001). The survey was
supported by grant No. NJ/6792-3 of the Internal Grant Agency of the Czech Republic. Data analysis
and publishing of the book was supported by grant No. NR/7857-3 (Growth in childhood and its
assessment, social inequalities and other factors influencing growth).

The introductory chapters deal with long-term trends in height and Body Mass Index (BMI)
among the Czech population of children and adolescents. Data from all of the six nationwide anthro-
pological surveys were used for analyses. Additional height data were taken from historical sources
(Komlos, 1986; Matiegka, 1927).

Some of the results, i.e. tables of general statistical characteristics of the measured body pa-
rameters and growth (centile) charts, were published in 2005 (Blaha et al., 2005). In the present pub-
lication, the tables of body parameters also include the 5 NAS 1991 data (or the 4™ NAS 1981 data
for the foot length) for comparison. In other tables, the centile values for the particular parameters are
given by age group and sex.

In this publication, the centile charts are newly added with that for the waist circumference-
for-height. The construction of centile charts, determination of the overweight and obesity limits and
growth evaluation based on centile charts are briefly explained.

The following chapters present the results of analysis of the questionnaires answered sepa-
rately by children and their parents, which were part of the 6™ NAS 2001.

The following comments on anthropological surveys have already been published previously
but they are an inseparable part of the present publication as well. It is to be underlined that the tra-
dition of extensive anthropological surveys of children and adolescents could be continued thanks
to our predecessors whose activities provided a solid basis for our current work. Sadly enough,
the necessary preconditions for carrying out further surveys in the future are not met.

The Czech Republic ranks among the countries with a long tradition of anthropological
surveys. The first extensive anthropological survey of children and adolescents in the Czech
Lands, then part of Austro-Hungary, was conducted by Professor J. Matiegka, a Czech physician
and anthropologist, who in 1895, assisted by primary and secondary school teachers, measured
anthropometrically almost 100 000 school children aged from 6 to 14 years. He published
the obtained results in 1927 (Matiegka, 1927). Further studies with a similar extent and scope
only appeared after World War |l.

The first post-war nationwide anthropological survey of children and adolescents was conducted
in 1951 with a major focus on health and nutrition status. The following surveys were performed at
10-year intervals to provide primarily the reference data and growth charts for the basic body pa-
rameters of the Czech population of children and adolescents (Lhotska et al., 1993; Lhotska et al.,
1995; Prokopec, 1994; Vignerova, Blaha, 1998).

Currently, the growth charts are available to paediatricians and specialized physicians on
separate sheets and are also part of the child and adolescent health history and immunization card.
In 2005, within grant project No. NR/7857-3, the National Institute of Public Health with co-inves-
tigators created software tools for easy follow-up of growth, using growth charts and entering the
measured data into an individualised database.

Values for more detailed measurements of head and trunk for children from birth to 6 years
are presented in tables in a separate part of the book, Chapter 9. This Chapter also contains
information about the method of data collection and methodology used for taking the individual
measurements.



1 METODIKA

1.1. Metodika sbéru dat

Prostfednictvim pediatrl, ucitelek matefskych Skol, uciteld biologie a télesné vychovy za-
kladnich a stfednich Skol, Okresnich hygienickych stanic, Krajskych hygienickych stanic a za
pomoci student(l Pfirodovédeckeé fakulty UK v Praze, Pedagogické fakulty JU v Ceskych Budgjo-
vicich a Pedagogické fakulty UP v Olomouci se zamérenim na antropologii byly nashromazdény
antropometrické Udaje o 18 584 détech do 6 let (9 541 chlapct a 9 043 divek) a 40 525 Skolnich
détech a dospivajicich (18 605 chlapct a 21 920 divek). Celkové bylo tedy zméfeno 59 109 déti
a dospivajicich ve véku od narozeni do 19 let. U vSech vySetfovanych jedincl byla zjiStovana
télesna vyska, hmotnost, obvod hlavy, paze, bricha a bokd. Méfeni bylo provadéno vyhradné na
zakladé informovaného souhlasu rodicU. Pro vysokoSkolské studenty, ktefi se na méreni podileli,
byly na pracovistich spolufeSitelll usporadany seminare, na kterych byli studenti prakticky se-
znameni s mérenim danych rozmérd. Pediatfi a ucitelé dostali pisemné instrukce s metodickymi
pokyny k méreni.

Soucasti vyzkumu byly dotazniky rodi¢tm, které byly rodi¢tim predskolnich déti predloze-
ny pfi vySetreni ditéte u pediatra, rodicim Skolnich déti byly posilany prostfednictvim jejich déti
(ukézka dotazniku viz kapitola 1.5.). Od rodicU tak bylo ziskano 42 904 dotaznik(, coz je 72,6 %
plvodné oslovenych rodi¢d. Dotaznik détem byl uréen pouze pro skolni déti a déti ho vyplhovaly
s uciteli v hodinach vyuky (ukazka dotazniku viz kapitola 1.6.). Celkem odevzdalo tento dotaznik
28 803 déti, tj. 69,6 % z celkového poctu zmeérenych Skolnich déti.

V roce 2004 a 2005 bylo v ramci grantu IGA MZ CR ¢&. NR/7857-3, ,RUst ditéte a jeho
hodnoceni, sociélni nerovnosti a dalsi faktory, které rlst ovliviiuji“ provedeno dodateéné mére-
ni. Toto méreni mélo rozsifit vyzkum, ktery byl proveden v ramci Celostatniho antropologického
méfeni déti a mladeZze 2001 a navic doplnit Udaje zakladnich télesnych rozmért o rozméry nohy
(chodidla).

Podle vysledkl CAV 2001 se v Praze zvysil vyskyt jedinct ve véku do 18 let s nadmérnou
hmotnosti a obezitou vétsi mérou nez v mensich méstech. Dopliujici méreni v roce 2004 a 2005
meélo tuto hypotézu potvrdit. S mérenim déti v prazskych Skolach vsak vydal souhlas jen minimal-
ni pocet rodi¢d nebo samy déti se odmitaly nechat méfit (zejména obézni jedinci). Respondence
tak kolisala v jednotlivych skolach mezi 15 az 50 % déti ve tfidé. Takto sebrany vzorek nemUze-
me v zadnem pripadé povazovat za reprezentativni pro zjisténi prevalence nadmeérné hmotnosti
a obezity.

V ramci uvedeného méreni bylo antropologicky vySetfeno v zakladnich Skolach a na gym-
néaziich 4 774 déti (2 324 chlapct a 2 450 divek). Z toho bylo vySetfeno 37,4 % déti v Praze, dalsi
v mensich méstech i obcich. Vysledky méreni jsme pouzili pouze pro vypocCet empirickych per-
centill délky a Sirky nohy déti ve véku od 7 do 16 let.

1.2. Metodika méreni télesnych charakteristik

Pri vySetfovani bylo pouzito zakladni antropometrické techniky podle Martina a Sallera (Mar-
tin, Saller, 1957). Ta byla v pisemnych instrukcich pro pediatry a ucitele popsana co nejsrozumi-
telnéjSim zpUsobem, tj. bez pomoci standardné pouzivanych antropomertrickych bodU (glabella,
vertex aj.).

Vhodnym obleCenim pro méfeni je spodni pradlo nebo sportovni ubor (natéinik nebo tricko
s kratkym rukavem, trenyrky, leginy nebo tenké teplaky, trikot).

-9-



Hmotnost (Obr. 1.2. - 1)

Hmotnost zjistujeme na digitalni, osobni pakové nebo naslapné vaze, kterd byla pfedem
vyzkousena a je poloZzena na pevném rovném podkladu. Na pakové vaze vazime s presnosti na
0,1 kg, na naslapné s presnosti 0,5 kg, vzdy bez obuvi.

Télesna délka A ——
Déti do 24 mésicl se méfi vieze. K mé- A
’o).. feni pouzivame korytko nebo na prebalova- 4» .@l )
)/
cim stole upevnény dolni dil papirového pa-
4\\/ sového meéridla &i krejCovské miry. U kojen-
cu je tfreba k méreni dvou osob - jedna drzi
. . ditéti hlavicku tak, aby se temeno dotykalo
svislé plochy u nulového bodu méfidla, osa
ramen a osa kycCli jsou kolmé k dlouhé ose
téla. Druha osoba drzi natazené dolni kon-
Cetiny ditéte u kotnikl a pfisune posuvnou
kolmou plochu (napf. difevény blok) k pa-
tickam ditéte a odecte délku na stupnici.
Podminkou spravného méreni je, aby byly
dolni koncCetiny ditéte natazené v kolenou,
a aby se obé paty dotykaly posuvné svislé
plochy soucasné.

Télesna vyska (Obr. 1.2. - .2)

Vyska se méfi vstoje u svislé stény
na niz je upevnén bodystat, pfipadné na
niz je upevnéno papirové mefidlo (pas)
tak, aby nulova hodnota Skaly odpovidala

“fmm’“ urovni podlozky. Nic nesmi branit pfisunu-
C | ti pat méreného ditéte az ke sténé. Proto,
v pripadé pouziti pasu, jako vhodna sténa
Obr 12 - 1 poslouzi dobfe skFin, jejiz bocnice dosahuiji Obr 12 -2

az k podlaze, ram dvefi atp. Neni-li misto
jinde nez u stény, kde je na
zavadu podlahova lista, je
treba ji po dobu méreni docasné odstranit. Mérené dité
je bez obuvi, stoji maximalné vzpfimeng, paty i Spicky
nohou jsou u sebe, paty se dotykaji svislé stény, stejné
tak i hyzdé a lopatky, tyl hlavy jen vyjimecné. Hlava je
v poloze jako pfi pohledu do dalky a nesmi byt skloné-
na dopfedu ani dozadu. Doporuduje se vyzvat dité, aby
se divalo na urcity predmét, ktery je umistén ve vysi jeho
oCi na protéjsi sténé mistnosti. VySku ditéte odeditame
na Skéle papirového méfidla pomoci pravouhlého troju-
helniku, jehoz vodorovné rameno se dotyka nejvyssiho
bodu na temeni hlavy ditéte a svislé rameno je pfiloZzeno

k pasovému méridlu.

Pfed mérenim je nutno odstranit prfipadnou
Upravu ucesu na temeni hlavy. Méfime s presnosti na Obr.1.2. -3
0,5 cm.
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Obvod hlavy (Obr. 1.2. - 3)

Mé&Fime pasovou mirou vedenou vpredu tésné nad obodim, vzadu pres nejvétsi vyklenuti
tylu, po obou stranach hlavy stejné vysoko. Je tfeba sledovat, aby se pod pasovou miru nedostal
horni okraj usniho boltce. Nékdy je nutno odstranit Upravu Ucesu (rozpustit vlasy, sundat sponky,
Celenky...). Pfed odectenim hodnoty miru utahneme, méfime s presnosti na 0,1 cm.

Obvod levé paze (Obr. 1.2. - 4)

Méfime pasovou mirou vedenou kolmo na osu leve
paze v polovi¢ni vzdalenosti mezi ramennim a loketnim
kloubem (mezi akromialnim vybézkem lopatky - akromion
a hrotem lokte - olecranon). Pro stanoveni mista méreni je
paze ohnuta v lokti v pravém Uhlu, pfi viastnim méreni obvo-
du visi paze volné podél téla. Pasova mira nesmi stlaCovat

kOzi ani byt volna. Méfime
s presnosti na 0,1 cm.

/ \\ Obr.1.2. -4
>

\2/

Obvod bricha (Obr. 1.2. - 5)

Meérime pasovou mirou ve vodorovné rovine pres pupek. Pa-
sova mira je vedena vodorovné i na zadni strané téla méreného,
priléh& ke kazi, ale nesmi ji stlacovat ani byt volna. Méfime zpredu
primo na téle (ne pres odeév) s pres-
nosti na 0,5 cm. Nejedna se o obvod
pasu!

Obvod bokt (obvod sedu, obvod
glutealni) (Obr. 1.2 - .6)

Obr.12. -5 MeéFime pasovou mirou ve vo-
dorovné roviné pres nejvetsi vykle-
nuti hyzdi kolmo na osu téla. Pasova

mira je vedena vodorovné i na zadni strané téla méreneého, priléha
k télu, ale nesmi k(izi pod sebou stlacovat ani byt volna. Méfime ve
stoji spojném (paty a Spicky u sebe), pres spodni pradlo, pfipadné
tenky sportovni odév, s presnosti na 0,5 cm.

Obr.1.2. -6

Pomér hmotnosti k télesné vysSce (hmotnostné-vySkovy pomér)

Je vyjadrenim prostého vztahu hmotnosti (kg) a télesné vysky (cm). V praxi je vyuzivan
predevsim ve formé percentilového grafu, ve kterém je na vodorovné ose uvedena stupnice télesné
vySky v cm a na svislé ose hmotnost v kg. Uvedeny vztah je vhodné pouzivat zejména pro nejniz-
Si vékové kategorie, nejlépe do 5 let.

-1 -



Body Mass Index (BMI)

hmotnost (kg)
BMI =

télesna vyska (m?)
Presto, Ze se tento index u déti a dospivajicich vyrazné méni s vé-
kem, je pfi posuzovani hmotnosti k télesné vySce pouzivan nejcastéji.
Doporucujeme ho vsak k vyuziti spiSe u starsich vékovych kategorii.

Délka nohy (Obr. 1.2. - 7a, 1.2. - 7b)

Pfiméa vzdalenost bodu leZiciho nejvice vzadu na paté zatizené
pravé nohy od bodu na Spicce zatizené nohy nejvice vpredu (na konci
1. nebo 2. prstu). Méfime horni ¢asti antropometru nebo posuvnym
méritkem, osa méridla je pfi méfeni rovnobézna s vnitinim okrajem
chodidla. Méfime s presnosti na 0,1 cm.

Sitka nohy obr. 12 - 7b
(Obr. 1.2. - 7b)

Pfima vzdalenost

bodu nejvice vystupujiciho na vnitrni strané obry-
su zatizené pravé nohy od bodu leziciho nejvice
lateralné na obrysu nohy. Méfime pres hrbet nohy
horni ¢asti antropometru nebo posuvnym mérit-
kem tak, ze nohu stojici na podlozce sevieme
obr.1.2 - 7a lehce mezi rovnobézna ramena méridla. Méfime
s presnosti na 0,1 cm.

1.3. Metodika konstrukce tabulek a grafu

Vékoveé kategorie pouzité v tabulkach zakladnich statistickych charakteristik odpovidaji doporuceni
Svétové zdravotnické organizace - do jednoho roku véku jsou meésicni (m), do dvou let Ctvrtletni,
do Gtyr let pllro¢ni, nasledné jednoleté (r). V tabulkach percentilovych hodnot je pouzito ¢lenéni
v desetinach roku. Proto je pfilozena i tabulka umoznujici pfepocet véku v mésicich a rocich na
vek v destenach roku.

V tabulkach jsou uvedeny zakladni statistické charakteristiky (¢etnosti, primérné hodnoty,
smérodatné odchylky) vSech Sesti sledovanych parametr( (télesna vySka, hmotnost, obvod hlavy,
levé paze, bficha, boku), dvou vypoctenych charakteristik (BMI a hmotnosti k télesné vysce) sou-
Casné Ceské populace ve véku od narozeni do 19 let, dale délky a Sitky nohy od 6 do 16 let, a to pro
kazdou veékovou skupinu a pohlavi. Pro porovnani jsou rovnéz uvedeny hodnoty zjiSténé v roce
1991, pro délku nohy Udaje z roku 1981.

V tabulkové formé jsou rovnéz uvedeny hodnoty 3., 10., 25., 50., 75., 90. a 97. percentilu
vSech rozmérd, hmotnosti k télesné vysce a obvodu bficha k télesné vysce. Hodnoty v tabulkach
odpovidaji udajim, na jejichz zakladé byly konstruovany aktualné pouzivané percentilové grafy.

Pro konstrukci grafd hmotnosti, hmotnosti k télesné vySce a BMI byla pouzita data ziskana
v pribéhu 5. CAV 1991, ostatni grafy byly konstruovany na zakladé udaji 6. CAV 2001. Divodem
naseho rozhodnuti je skute¢nost, Ze se za poslednich 10 let zvySil podil jedinct s nadmérnou hmot-
nosti a zejména obéznich. Konstrukce grafli na zakladé aktualnich dat by znamenala posun hranice
nadmeérné hmotnosti (90. percentil BMI) a obezity (97. percentil BMI) k vy$Sim hodnotam, tj. doslo
by ke ,zmékceni“ doposud uzivanych referenénich Udajd, viz kapitola 5.
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Zasadni otdzkou pfi konstrukci percentilovych grafil je pouzity matematicky model. Siroké
moznosti vypocetni techniky pfinaseji stalé zdokonalovani a rozsifovani vhodnych metod pro kon-
strukci grafl. Presto, ze pocet déti mérenych v prabéhu Celostatnich antropologickych vyzkuma
v Ceské republice je ve svété zcela ojedinély, bez kone&ného vyrovnani percentilovych kfivek po-
moci matematickych metod se neobejdeme. Abychom se pfiblizili metodikou konstrukce graft
ve svété nejpouzivanégjsim metodam, pouzili jsme tzv. LMS metodu (Cole, 1991).

1.4. Metodika zpracovani dotazniku rodi¢um a détem

Udaje z dotaznikt rodi¢tm a détem byly zpracovany ve vétsiné pripadl v &lenéni, v jakém
byly zjisStovany v dotaznicich (viz vzory dotaznik(). Pro néktery druh zpracovani vsak byly katego-
rie pro prehlednost slou¢eny do vétsich.

Vzdélani rodicu
Kategorie vzdélani otcll a matek (1 - zakladni, 2 - vyucen, 3 - maturita, 4 - vysoka skola)

byly slou¢eny tak, aby mohla byt brana v Uvahu Uroven vzdélani otce i matky dohromady. Pokud
byly ziskany Udaje pouze o jednom z rodicl, byla brana v GUvahu pouze jeho Uroven vzdélani.

(nebo jeden z rodict, pokud neni znam Udaj o druhém)
2: jeden z rodi¢d nizsi, druhy vysSi Groven vzdélani
3: oba rodiCe vyssi uroven vzdélani

(nebo jeden z rodicu, pokud neni znam Udaj o druhém)

BMI rodic¢u

Podle hodnot BMI jsou otcové a matky rozdéleni do 4 kategorii (nizké < 20, normal-
ni 20 - 24,9, nadmérna hmotnost 25 - 29,9, obezita = 30). Pokud byla brana v Uvahu kategorie
BMI obou rodiéd, byly vytvoreny 3 skupiny:

1: oba rodic¢e BMI < 25

2: jeden z rodica BMI < 25, druhy BMI = 25

3: oba rodice BMI = 25.

Vékové skupiny déti

Vékové skupiny déti jsou ¢lenény podle doporuceni Svétové zdravotnické organizace. Pro
Ucely zpracovani dat vSak byly v nékterych pripadech slouceny tyto vékové skupiny do vétsich
skupin.

0 - 5,99 roku

6,00 - 10,99 roku

11,00 - 14,99 roku

15,00 - 18,99 roku.

Hodiny sportu (rodice, déti)

Pocet hodin vénovanych sportu tydné byl rozdélen u rodic¢t a déti nasledujicich kategorii.

1: Zadna fyzicka aktivita

2: méneé nez 3 hodiny

3: 4 - 7 hodin

4: 8 - 14 hodin

5: 14 a vice hodin
Ostatni ¢lenéni vyplyva z dotaznikd nebo je uvedeno pfimo v tabulkéach.

Podrobnéjsi metodika zpracovani dat je uvedena vzdy v prislusné kapitole.
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1.5. Ukazka dotazniku rodié¢um

Questionare to parents

P¥i vyplfiovani otdzek uvedte bud ¢iselny Udaj - napt. v rodiné ziji 3 déti, na predepsané misto napiste &islo | PRO UCITELE: /
3, nebo oznacte spravnou odpovéd kfizkem. - Udaje ve dvojitém ramecku vypliite prosim v§echny. Cislo archu / gislo ditéte
Priklad kladné odpovédi: ano | X (1)
ne (2
Adresa $koly: | PSC: Okres:
Datum naroz. ditéte | Tfida: Pohlavi: chlapec (1) | Narodnost ditéte: Ceska (1)
den: mesic: rok: divka (2) jina (2))
Otazky 1 - 10 vyplnte pouze, jedna-li se o vlastniho rodice ditéte:
1 | Télesna vyska otce cm
2 | Hmotnost otce kg
3 | Vék otce rokd
4 | Vzdélani otce zakladni (1)
vyuéen (2)
maturita (3)
vysoké Skola (4)
5 | Kolik hodin tydné vénuje otec aktivnimu télesnému pohybu (sportu)? hodin
6 | Télesna vysSka matky cm
7 | Hmotnost matky kg
8 | Vék matky rok
9 | Vzdélani matky zakladni (1)
vyucena (2)
maturita (3)
vysoka Skola 4)
10 | Kolik hodin tydné vénuje matka aktivnimu télesnému pohybu (sportu)? hodin
11 | PocCet déti v rodiné - véetné nevlastnich sourozenct (uvedte pocet Cislem) -
12 | Poradi narozeni ditéte vlastni matce (udejte poradi Cislem) -
13 | Velikost obce, ve které dité Zije do 5 000 obyvatel (1)
do 10 000 obyvatel (2
do 100 000 obyvatel (3)
do 1 000 000 obyvatel (4)
nad 1 000 000 obyvatel (5)
14 | Porodni hmotnost ditéte , kg
15 | Porodni délka ditéte cm
16 | Délka kojeni ditéte nekojeno (1)
(Soucet tfi polozek v otazce 17 by nemél pre- do 1 mésice (2)
sahnout dobu oznacenou v otazce 16. Pokud si do 3 mésicl (3)
udaje nepamatujete, otazku 17 nevyplhujte). do 6 mésicu (4)
U déti mladsich 6 mésicl, dosud kojenych, ozna¢ .5. déle nez 6 mésicl (5)
17 | Z toho délka kojeni bez &aje a jinych tekutin més.
s dokrmem (kojeni a Caj, kojeni a uméla vyZziva) mes.
s prikrmem (kojeni a polévka, ovoce) més.
18 | Trpi dité zavaznym onemocnénim? cukrovka (1)
onemocnéni srdce (2)
astma (3)
tézsi alergicka onemocnéni (4)
onemoc. pohybového Ustroji (5)
jing, jaké ... (6)
19 | Od jakého véku? | rokdl
20 | Prodélalo dité vazny Graz? ano (1)
Jaky .o, ne (2)
21 |V jakém véku? \ | rokd
22 | Ma Uraz trvalé nasledky? ano (1)
ne (2)
23 | Chlapec je pfed mutaci hlasu (1) | Divka jesté neméa mésicky (3)
Chlapec mutuje, je po mutaci hlasu (2) | Divka jiz ma mésicCky, od .....let (4)




1.6. Ukazka dotazniku détem

Questionare to children

6. Celostatni antropologicky vyzkum 2001 - DOTAZNIK PRO DETI

dvojitém ramecku vypli prosim vSechny.

Zaskrtni kiizkem spravnou odpovéd. Pokud plati odpovéd ,,ob&as®, zaskrtni odpovéd, ktera je astéji pravdiva. Udaje ve

Priklad kladné odpovédi: ano X (1)
ne (2)
Adresa $koly: | PSC: Okres:
Datum narozeni Pohlavi: chlapec (1) | Narodnost ditéte: Ceska (1)
den: _mésic: _rok: divka (2) iina (2) |
24 | Jakou télesnou aktivitu provozujes?  osvobozen od Skolni télesné vychovy (1)
(zaskrtni spravnou odpovéd) pouze ve skole (2)
ve Skole a pohyb s kamarady, s rodinou (3)
ve Skole a v klubu (Sokol, Skaut atp.) (4)
ve Skole a zavodni sportovni pfiprava (5)
25 | Kolik hodin tydné vénujes télesné aktivité? hodin

26 | Kolik hodin tydné sledujes televizi? 0 aZz 3 hodiny (1)
4 az 7 hodin (2)
8 az 14 hodin (3)
14 a vice hodin (4)
27 | Kolik hodin tydné pracujes 0 az 3 hodiny (1)
s pocitacem a hraje$ pocitacove 4 az 7 hodin (2)
hry? 8 az 14 hodin (3)
14 a vice hodin (4)
28 | Snidas rano? ano (1)
ne (2)
29 | Svacis ve skole? ano (1)
ne (2)
30 | Obédvas ve Skole teplé jidlo? ano (1)
ne (2)
31 | Svacis odpoledne? ano (1)
ne (2)
32 | Jis néco mimo snidani, dopoledni svacinu, obéd, odpoledni svacinu a vecefi? ano (1)
ne (2)
33 | Pijes ve skole? mléko (1)
(pokud nepijes nic, nevyplnuj) jiné napoje (2)
vodu (3)
33 | Sledujes svoji vahu? ano (1)
ne (2)
34 | Drzi$ dietu na zhubnuti? ano (1)
ne (2)
35 | Ji§ pravidelné ovoce a zeleninu? ano (1)
ne (2)
Antropometrické vySetreni
(prosim, nezapomente vyplnit datum méreni)
Hmotnost , kg
Télesna vyska ) cm
Obvod hlavy , cm
Obvod levé paze ) cm
Obvod bricha , cm
Obvod boki ) cm
Délka chodidla ) cm Datum méfeni
Sitka chodidla , cm Den: _ _ Mésic: Rok:
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1 METHODOLOGY

1.1. Methodology of data collection

Anthropometric data on 18,584 children (9,541 boys and 9,043 girls) under 6 years of age
and 40,525 school children and adolescents (18,605 boys and 21,920 girls) were collected with
the participation of paediatricians, nursery teachers, biology and physical education teachers
from elementary and secondary schools, staff of the district public health service and regional
public health service and anthropology students of the Faculty of Science, Charles University,
Prague, Pedagogical Faculty, University of South Bohemia, Ceské Budéjovice, and Pedagogical
Faculty, Palacky University, Olomouc. Altogether 59,109 children and adolescents from birth to
19 years of age were measured to record the following parameters: height, body weight, and
head, arm, waist and hip circumferences. An informed consent of their parents was obtained
prior to the enrolment in the survey. The university students taking part in the measurements
were trained at workshops organized by the co-investigator centres. Paediatricians and teachers
were provided with written instructions and methodological guidance.

Questionnaires targeting parents were submitted to the parents of preschool children by
paediatricians at enrolment while the school children parents obtained the questionnaire forms
through their children (see chap. 1.5.). As many as 42,904 completed questionnaire forms were
obtained from the addressed parents, i.e. the return rate was 72.6 %. The questionnaire target-
ing children was intended for school children only and was completed during classes under the
teacher’s guidance (see chap. 1.6.). The completed questionnaire forms were collected from
28,803 school children measured, i.e. the return rate was 69.6 %.

In 2004 and 2005, additional measurements were performed within the grant project
No. NR/7857-3 ,Growth in childhood and its assessment, social inequalities and other factors
influencing growth* of the Internal Grant Agency of the Ministry of Health of the Czech Repubilic,
designed to continue the Nationwide survey of children and adolescents 2001 and to add foot
parameter data to the existing set of characteristics.

The NAS 2001 results showed that the incidence of overweight or obesity among the
population under 18 years of age increased more in Prague than in smaller cities. Measurements
in 2004 and 2005 should have confirmed this trend. Nevertheless, in Prague schools only few
parents gave consent to their children being measured or even the children themselves refused
to be measured, which is particularly true of obese children. Consequently, the class respond-
ence rates varied between schools from 15 % to 50 %. The resulting sample cannot be consid-
ered as representative for the determination of the overweight and obesity prevalence rates.

A total of 4,774 children (2,324 boys and 2,450 girls) from elementary and secondary
schools were anthropologically investigated in Prague (37.4 % of subjects) and other smaller
cities and communities. The measurement data were only used for the calculation of empirical
centiles for the foot length and width in school children (age 6 to 16 years).

1.2. Methodology of measurement of body characteristics

The basic anthropometrical method of Martin and Saller was used for the investigation (Mar-
tin, Saller, 1957).
Body weight (Figure 1.2. - 1)

In children under 18 months we assess the body weight on infant scales with an accuracy of
0.1 kg or on a personal scale, which was previously tested and is placed on a firm even surface, with
an accuracy of 0.5 kg. Infants are weighed only with a diaper the weight of which is subtracted (for
textile diapers we subtract 100 g). Other children are weighed in underwear (gym wear) always
without shoes.
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Body length

Children under 24 months are measured in a recumbent position. For measuring the body
length we use a crib or a measure fixed on the nursery table or a tape measure. Two persons are
necessary to measure infants, one holds the infant so that the vertex touches the vertical plane at
the zero point of the measure, the axis of the shoulders and hips are at an angle of 90° to the
long axis of the body. The other person holds the extended lower extremities of the child at the
ankles and shifts a movable vertical plane (e. g. a wooden block) to the child’s heels and takes
the reading. The prerequisite of correct measurement is extension of the legs in the knees and
both heels must touch the vertical movable plane.

Height (Figure 1.2. - 2)

In children above two years height is assessed in an upright position or by means of an
anthro-pometer or stadiometer. If neither is available, we measure the child standing against
a ertical wall to which a paper tape measure is fixed so that the zero value of the scale corre-
sponds to the floor level.

The examined child has no shoes, stands in a maximum upright position with the heels touch-
ing each other, touching the wall with the heels, buttocks and shoulders. The head is in a posi-
tion looking far ahead, it must not be tilted forward or backward, the vertex of the head touches
the wall only exceptionally. It is recommended to ask the child to focus during measurement on
a certain object at eye level on the opposite wall of the room. The reading of the height is taken
by means of a rectangular triangle the horizontal arm of which touches the peak point on the
vertex (5), the vertical arm is put against the tape measure. The reading is accurate to 0.5 cm.

Before measuring the height it is necessary to eliminate possible hairstyle effects.

Note: Assessment of height on a personal scale with a movable measuring rod is not suitable
because of inaccuracies due to different postures of the proband.

Head circumference (Figure 1.2. - 3)

Assessment of the head circumference is relatively quick and easy, however the following
conditions must be respected. We measure the so-called maximal head circumference by a tape
measure applied at the front closely above the eyebrows, i.e. at the site of maximum bulging of
the forehead, at the back across the maximum bulging of the occiput. While the measurements are
made, older children stand or sit turned to the examiner with the hip, the head is in the position as
during assessment of the height. The tape measure is wound round the head from left to right and
thus the fixed beginning and end intersect on the left side of the head at an equal level to avoid
slipping of the upper part of the pinna underneath the tape measure. Sometimes it is necessary
to adjust the hair (let down the hair, remove clips, diadems). It is also necessary to make sure
that at the back the tape measure was applied across the maximum bulge of the occiput, e.g. by
trying to shift the tape measure we have seized between thumb and index finger up and down.
When the tape measure is pulled tight during measurement, the reading is accurate to 0.1 cm.

Left arm circumference (Figure 1.2. - 4)

Measurements are taken with a tape measure vertical to the axis of the left arm mid-way
between the shoulder and elbow (between the acromion of the scapula-acromion and tip of the
elbow-olecranon). For the selection of the site of measurement the upper extremity is bent in the
elbow at a right angle, during measurement it hangs freely along the body. The tape measure
must not compress the skin nor be too loose. The circumference values are assessed with an
accuracy of 0.1 cm.
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Note: For measurement of circumferences a self winding textile tape measure, 1 cm wide
with a millimetre scale with a shifted start, possibly equipped with a prolonging “loop” made from
thin string is used.

Waist circumference (Figure 1.2. - 5)

It is measured at the umbilicus level with the measuring tape being placed in a horizontal
plane around the trunk, tight enough to the skin to adhere to it but loose enough not to press it.
The measurement is taken at the front side of the body (while wearing no clothing) with an accuracy
of 0.5 cm.

Hip circumference (gluteal circumference) (Figure 1.2. - 6)

It is measured at the widest part of the buttocks, perpendicularly to the body axis, with the
measuring tape being placed in a horizontal plane, tight enough to the skin to adhere to it but
loose enough not to press it. The person stands erect, feet together, and the measurement is taken
over the underwear or light sport clothing with an accuracy of 0.5 cm.

Weight-for-height

This ratio is expressed by the simple ratio of body weight (kg) and height (cm). In practice
it is used in particular in growth charts where on the horizontal axis the height is given in cm, on the
vertical scale the weight in kg. This index of body proportionality is used in particular in the youngest
age groups.

Body Mass Index (BMI)
BMI = body weight (kg) / height (m?)

Despite the fact that this index changes in children and adolescents with age, it is most
widely used for evaluation of the weight-height ratio.

Foot length (Figure 1.2. - 7a)

The distance between the most posterior point of the heel and the forward point on the tip of
the big toe or the second toe, for the right foot with the person’s weight on it. The upper part of the
anthropometer or a slide caliper is used for the measurement, with the tool axis parallel to the inner
border of the foot. The measurement is taken with an accuracy of 0.1 cm.

Foot width (Figure 1.2. - 7b)

The distance between the most medially prominent point on the head of the first metatarsal
bone and the most laterally prominent point on the head of the fifth metatarsal bone, for the right foot
with the person’s weight on it. The upper part of the anthropometer or a slide caliper is used to take
the measurement around the upper part of the foot while standing on the ground and slightly grasped
between the parallel tool arms. The measurement is taken with an accuracy of 0.1 cm.

1.3. Methodology of construction of tables and charts

The age categories used in the tables of basic statistical characteristics correspond to
those recommended by the World Health Organization, i.e. are given in months (m) for children
under 1 year of age, in quarters for children aged between 1 and 2 years, in half-years for 2-4-
year-olds and in years (r) for those over 4 years of age. The centile tables are scaled in tenths
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of the year. A conversion table is provided for converting age in years and months to tenths
of the year.

The tables give basic statistical characteristics (number, mean values, standard deviation)
for all of the six parameters monitored (height, body weight, head circumference, left arm circum-
ference, waist circumference and hip circumference) and BMI, for the current Czech population
from birth to 19 years of age, foot length and width from 6 to 16 years of age, distributed by age
group and sex. Data obtained in 1991 (and in 1981 for foot length) are given for comparison.

The 3¢, 10, 250 501 75™M 90" and 97™ centile values for all parameters, weight-for-height
and waist-for-height are also presented in tabular form. The tabular data are the same as used for
the construction of the currently used centile charts.

To construct body weight, weight-for-height and BMI charts the data from the 5" NAS 1991
were used, the other charts were based on the data from the 6" NAS 2001. We decided to do so
since the rates of overweight and obesity have increased over the last decade and constructing
the charts with the more recent data would result in shifts of overweight and obesity limits, i.e. the
90" and 97™ BMI centiles, respectively, towards higher values, thus biasing the reference data
(see chapter 5).

The essential question in the construction of centile charts is the mathematical model to
be used. Advances in computer technologies bring about new sophisticated methods for the
construction of charts. The widely used LMS method (Cole, 1991) was selected to produce gener-
ally comparable charts.

1.4. Methodology of processing of questionnaires targeting children and
their parents

Most questionnaire data were processed by the category as presented in the question-
naires (see model questionnaires) with some of the categories being grouped into larger units
that are more illustrative.

Parental education level

The education levels (1 - elementary, 2 - apprenticeship, 3 - secondary school, and
4 - university graduate), achieved by each of the parents were considered together. If the data
were obtained for either father or mother only, then his/her education level alone was taken
into account. The elementary education and completed apprenticeship levels were considered
as lower education while the secondary school and university education levels were rated as
higher education. By combining these two general levels the following three categories were
obtained:

1: both father and mother had lower education

(or one of the parents had it when data on the other one were not available);
2: one of the parents had lower education while the other achieved the higher education;
3: both of the parents had higher education

(or one of the parents had it when data on the other one were not available).

Parental BMI

Fathers and mothers are divided into 4 BMI groups (low BMI < 20, normal BMI = 20, over-
weight BMI = 25, obesity BMI = 30). Subsequently, the following three parental BMI categories
were obtained:

1: BMI < 25 for both of the parents

2: BMI < 25 for one of the parents while BMI = 25 for the other

3: BMI = 25 for both parents.
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Childhood-adolescence age groups

The age groups were divided as recommended by the World Health Organization. Never-
theless, for the purposes of data processing the following larger age categories were used in
some instances:

0 - 5.99 years

6.00 - 10.99 years
11.00 - 14.99 years
15.00 - 18.99 years.

Weekly physical activities in parents and children by category
1: no physical activities
2: less than 3 hours per week
3: 4 - 7 hours per week
4: 8 - 14 hours per week
5: 14 or more hours per week
Other categories were either taken from the questionnaires or are indicated directly in tables.

The data processing method is indicated in detail in the respective chapter.
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