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Abstract

The article analyses the population’s attributable mortality risk on selected malignant neoplasms in 2016 that

could be attributed to excessive BMI in the Czech population, taking into account the eight-year gap between

exposure and cancer mortality by gender. In Czechia there were 1,902 deaths in 2016 (7% of all malignant
neoplasm cases) diagnosed as due to one of the selected types of neoplasms as a result of a long-term high BMI.
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UvoD
Zvyseny index telesnej hmotnosti jedinca, inymi slo-
vami nadvdha (BMI > 25kg/m?) a obezita (BMI >
30kg/m?) maju medzi faktormi ovplyviujicimi zdra-
vie populdcie $pecifické postavenie. Ide o nadmerné
akumulovanie tuku v tele jedinca, ktorého hromadenie
ovplyviluje napriklad Zivotny $tyl, nutri¢né zvyklosti
ale aj dedi¢nost alebo socidlno-ekonomicky status.
Nadvéha a obezita predstavuju v sucasnosti zavaz-
ny problém verejného zdravia a to prave z dévodu ich
neustale zvy$ujucej sa prevalencie (WHO, 2018). Na-
kolko existuju velké rozdiely v prevalencii, nadvaha
a obezita vo vic$ine populdcii neustale narasta (Stevens
a kol., 2012). Od roku 1980 do 2016 sa prevalencia
nadvahy a obezity celosvetovo takmer strojnasobila,
pri¢om v roku 2016 nadvéhou trpelo 39 % dospelej
populécie (39 % muzov; 40 % Zzien), ¢o predstavovalo
viac ako 1,9 milidrd [udi. Celkovo médZeme konstato-
vat, Ze priblizné 13 % svetovej populdcie (11 % muzov;

15 % zien) bolo v roku 2016 obéznych (Kaidar-Person
akol., 2011; WHO, 2018).

Zvysena prevalencia nadvéhy a obezity je znatel-
nd aj vo vicsine eurdpskych krajindch. Medzi $taty
s najvyssou prevalenciou obezity patri napriklad aj
Madarsko (21 %), Slovinsko (19 %), Polsko (17 %)
alebo Slovensko (16 %). Ku krajindm s najvyssou
prevalenciou radime viak aj Cesko (19 %) (Eurost-
at, 2014). Do roku 2030 sa dokonca predpoklada, ze
prevalencia obezity vzrastie az na 37 % u ceskych Zien
ana 36 % umuzov (WHO, 2013).

Nadvaha a obezita st modifikovatelné rizikové fak-
tory ovplyviiujiice mnozstvo chronickych ochoreni,
vratane diabetu 2. typu a kardiovaskularnych chorob.
Nadviha a obezita st tiez spojené s vyskytom rakovi-
ny (WHO, 2018). Existuje dokonca niekolko dokazov,
ktoré vysvetluju vztah medzi vysokym indexom teles-
nej hmotnosti a rizikom vzniku rakoviny. Napriklad
vieme, Ze tukové bunky uvolnuju hormony ako je
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estrogén. Vysokd hladina estrogénu moze zvysit riziko
vzniku rakoviny prsnika alebo maternice®. Zaroven,
prili§ vysoké percento telesného tuku sposobuje in-
zulinovu rezistenciu, ¢o povzbudzuje telo k produkcii
rastovych horménov. Vysoké hladiny tychto horménov
nasledne mo6zu podporit vznik nddorovych ochoreni
ako napriklad zhubny novotvar hrubého ¢reva, obliciek
alebo endometria (WCRE 2016). Nadmerny telesny
tuk tiez stimuluje zapalové procesy. Predovsetkym
chronicky zapal moze v priebehu casu sposobit posko-
denie DNA, ktoré moze nasledne viest k zvy$enému
riziku vzniku rakoviny. Napriklad chronicky lokalny
zéapal vyvolany gastroezofagedlnym refluxom alebo
Barrettovym pazerakom je pravdepodobnou prici-
nou adenokarcinomu pazeraka (Arnold a kol., 2015).
Obezita je tiez rizikovym faktorom vzniku Zl¢ovych
kamenov, ktoré sa silnym rizikovym faktorom zhub-
ného novotvaru zl¢nika (Renehan a kol., 2010).

To, ze BMI je dolezitym prediktorom pre vznik
chronickych ochoreni, vratanie roznych typov rakovi-
ny, potvrdzuju viaceré vyskumy (Calle, 2003; Marmot
a kol., 2007). V roku 2002 dokonca ,,Medzinarodna
agentura pre vyskum rakoviny“ (IARC) dospela k za-
veru, Ze zamedzenie nadvéhy a obezity znizuje riziko
vzniku zhubného novotvaru hrubého ¢reva, oblic¢iek”,
pazerdka® alebo postmenopauzélnej rakoviny prsnika
(IARC, 2002). V roku 2007 IARC vysledky o pri¢innom
vztahu medzi zvy$enym BMI a vznikom danych typov
zhubnych novotvarov len potvrdila (WCRE 2013).
Tato asociacia bola potvrdena taktiez metaanalyzou
observa¢nych $tadii (Rehenan a kol., 2008), u ktorych
bola pozitivna savislost aj s inymi typmi rakoviny (ra-
kovina $titnej zlazy a pe¢ene®). U pritomnosti obezity
sa dokonca uvadza 1,5 az 3,5krat vyssie riziko vzniku
rakoviny ako u 0s6b s normalnymi hodnotami BMI
(Anderson a kol.,, 2015).

Podla nedévnych odhadov z projektu ,,Global bur-
den of disease“ sa 3,9 % umrti na rakovinu v roku 2010
moze pripisat prave zvySenému BMI (Lim a kol., 2012).
Tento odhad v$ak nezohladnil dobu expozicie nad-
merného BMI, ktord by mohla viest k vyvoju novych
pripadov rakoviny (Parkin a kol., 2014). V podobnej

$tadii, kde v8ak autori dobu expozicie uz zohladnili,
celosvetovo odhadovali, Ze 3,6 % vsetkych novych
pripadov rakoviny u dospelych (vo veku 30 rokov
a star$ich po 10ro¢nom obdobi oneskorenia) v roku
2012 bolo mozné pripisat prave vysokému BMI. Po-
pula¢na atributivna frakcia (PAF) bola dokonca vyssia
u zien (5 %) ako u muzov (2 %) (Arnold a kol., 2015).

Autorka Howardova (2016) uvadza, ze obezita
u populdcie pretrvavajica po dobu desiatich rokov
zvy$uje riziko zhubného novotvaru prsnika o 5 %
a tela maternice, konkrétne endometria o 17 %. Ob-
dobie desiatich rokov sa vo vaé$ine pripadov uvadza
ako ,priemerna“ doba oneskorenia vzniku rakoviny
stivisiacej s obezitou. Toto obdobie vsak moze byt aj
kratSie (Renehan a kol., 2010). Celkovo, ale len niekol-
ko studii skimalo stvislost medzi trvanim nadvahy,
obezity a naslednym vznikom rakoviny. Nie je teda
jasné, aka dlha expozicia nadvéhe a obezite je spo-
jena so vznikom rakoviny (Abdullah a kol., 2011;
Stolzenberg-Solomon a kol., 2013; Bjorge a kol., 2008;
Arnold a kol., 2015).

Viacero vyskumov uvadza taktiez rozdielne poso-
benie zvy$enej hladiny BMI na intenzitu imrtnosti
podla pohlavia. Dokazy ukazuja skor nekonzistentné
vysledky. Jedna $tudia napriklad ukdzala vyznamnu
zavislost medzi BMI a zvy$enym rizikom kolorektal-
neho zhubného novotvaru u muzov i zien (Alexan-
drova a kol., 2014), zatial ¢o u inej $tidie bolo zistené
zvy$ené riziko len u muzov (Kitahara a kol., 2013).
Ako dovod sa uvadzal predpoklad, Ze rozdiely medzi
pohlavim st sposobené odlisnou distribiciou tuku
v tele a roznym hormondlnym systémom u muzov
a zien (Calle a kol., 2003).

My sme sa preto snazili odhadnut pocet a podiel
umrti na konkrétne typy zhubnych novotvarov (ZN)
v roku 2016, ktoré by sa mohli pripisat nadmernym
hodnotdm BMI u ¢eskej populécie a to s prihliadnutim
na 8ro¢né rozpdtie medzi expoziciou (nadmernym
BMI) a umrtnostou na rakoviny podla pohlavia. Pri-
¢om, odhad poctu a podielu tmrti bol realizovany na
zaklade dostupne publikovanych zaverov resp. meta-
analyzy Bergstrom a kol. (2001).

3) Maternica v ¢eStine znamend déloha.
4) Oblicka v ¢estine znamena ledvina.
5) Pazerdk v Cestine znamend jicen.

6) Pecen v CeStine znamena jatra.
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METODIKA A DATA

Predkladajtci vyskum odhaduje vplyv nadvahy (BMI
> 25kg/m?) a obezity (BMI > 30kg/m?*) na intenzitu
tmrtnosti zhubnych novotvarov v Cesku v roku 2016
podla pohlavia. Analyzovali sme ho pomocou popu-
la¢nej atributivnej frakcie (PAF), ktorti sme vypocitali
pomocou nasledujiceho vzorca:

PAF — Xipi(RR; —1)
YiPiRR;

Kde p, je rozlozenie populacie podla kategorii
BMI (i) a RRi je relativne riziko tmrti na rakovinu
suvisiacu s kategériou BMI (i) prevzaté zo $tudie
Bergstrém a kol. (2001). Specifickd PAF pre pohlavie
bola vypocitana pre jednotlivé typy zhubnych novo-
tvarov suvisiacich s obezitou. Nasledné vynasobenie
PAF skuto¢nymi pocty zomrelych na sledované typy
zhubnych novotvarov nim umoziuje odhadnut pocty
zomrelych na rakovinu v désledku zvySeného BMI.
Ide o hypoteticky pomerné znizenie po¢tu umrti, ku
ktorym by doslo, keby sa expozicia rizikovému fak-
toru zniZila na alternativne idedlny expozi¢ny scendr
(WHO, 2018), v naSom pripade neexistencie nadvahy
a obezity v populdcii.

Vychadzali sme z troch datovych zdrojov, pricom
medzi prvy zdroj patrili udaje z vyberového Setrenia
o zdravi EHIS 2008, o BMI konkrétne o nadvahe
a obezite v ¢eskej populdcii (UZIS CR, 2011). Ako
druhy zdroj sme pouzili pocty o umrti na vybrané ZN
podla pohlavia z demografickej rocenky 2016 (CSU;

2017), ¢im sme predpokladali 8ro¢né obdobie latencie
medzi expoziciou a umrtnostou na vybrané ZN. Ob-
dobie latencie sme si zvolili predovsetkym na zaklade
dostupnych dét. Aj napriek tomu, Ze ,,priemernd“ doba
oneskorenia vzniku rakoviny stvisiacej s obezitou je
vo vidsine pripadov uvadzana ako 10ro¢né obdobie,
toto obdobie moze byt aj kratsie (Renehan a kol., 2010).
Medzi posledny zdroj sme zaradili odhad relativne-
ho rizika (RR), kde sme pouzili idaje z metaanalyzy
od autorov Bergstrom a kol. (2001), ktoré je mozné
aplikovat ako pre muzov, tak Zeny. Relativne rizika
pre jednotlivé ZN pouzivané v nasich odhadoch su
uvedené v Tabulke 1 a st rovnaké naprie¢ vekovymi
kategériami. Relativne riziko uvadza o kolko je vyssie
riziko porovnani s osobami s hodnotou BMI v norme.
Kédy uvedené u jednotlivych diagnéz odpovedaju
10. revizii Medzindrodnej klasifikdcie nemoci
(MKCH10).

Zhubné novotvary, medzi ktorymi sme analyzova-
li vazbu k zvysenému BMI boli: ZN pazeraka (C15),
hrubého ¢reva (C18), rektosigmoidového spojenia
(C19), kone¢nika (C20) (dalej iba ZN dolného tra-
viaceho traktu C18-C20), obli¢iek okrem oblickovej
panvicky (C64), oblickovej panvicky (C65), moco-
vodu (C66), mocového mechura (C67), inych blizsie
nes$pecifikovanych mocovych organov (C68) (dalej
iba ZN mocového systému C64-C68), tela materni-
ce (C54) a prsnika (C50) v postmenopauze”. Vztah
medzi nami vybranymi ZN a zvy$enym BMI ziroven
potvrdzuje aj World Cancer Research Fund Interna-
tional (WCRE, 2012).

Tab. 1: Relativne riziko (RR) vzniku zhubnych novotvarov v désledku nadvahy a obezity

Relative risk (RR) of malignant neoplasms associated with overweight and obesity

Typy zhubnych novotvarov RR/Nadvaha RR/ Obezita
Selected malignant neoplasms RR/Overweight RR/ Obesity
Zhubné novotvary dolného traviaceho traktu (C18-C20) 115 133
Malignant neoplasms of the digestive organs (C18-C20) ! !
Zhubné novotvary mocového systému (C64-C68) 136 184
Malignant neoplasms of the urinary tract (C64-C68) ! !
Zhubny novotvar pazeraka (C15) 200 200
Malignant neoplasm of the oesophagus (C15) ! !
Zhubny novotvar prsnika (C50) 112 125
Malignant neoplasm of the breast (C50) ! !
Zhubny novotvar tela maternice (C54) 159 252
Malignant neoplasm of the corpus uteri (C54) ! .

Zdroj: Prevzaté z Bergstrom a kol., 2001, str. 425.
Source: From Bergstrém et al.,, 2001, p. 425.
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Graf 1: Po¢ty zomrelych na vybrané zhubné novotvary v Cesku podla pohlavia, 2016
Number of deaths due to selected malignant neoplasms in Czechia by sex, 2016
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Zdroj: CSU, 2017.
Source: CSU, 2017.

VYSLEDKY

V ¢eskej populdcii v roku 2016 zomrelo na zhubné
novotvary (MKCH10, dg. C00-C97) 27 261 os6b
(15 095 muzov a 12 166 zien). Pocty umrti na ZN
v Ceskej populdcii za posledné roky stagnuji. Novotva-
ry, teda dlhodobo zaradujeme medzi druhu najéastej-
$iu pricinu umrti v Cesku, hned po kardiovaskular-
nych ochoreniach a to pre obe pohlavia (UZIS, 2015).

Na Grafe 1 mdzeme vidiet pocty zomrelych v roku
2016 na jednotlivé typy ZN podla pohlavia, o ktorych st
publikaciami dolozené dokazy, ze ich pri¢innym dosled-
kom moze byt prave zvy$enda hodnota BMI (WCRE
2012). Zatial ¢o najviac umrti bolo na ZN dolného
traviaceho traktu (C18-C20) ako u muzov (n = 2 042),
tak zien (n = 1 358), u ZN pazeraka bol pocet umrti
u muzov 416 pripadov a u Zien len 100 pripadov. Pocet
umrti na ZN tela maternice bol 314 pripadov a prsnika
1 685 pripadov (Graf 1).

Odhady priemerného BMI u muzskej populécie
v roku 2008 bol 27 kg/m’. Zeny mali v priemeru index
telesnej hmotnosti o nie¢o nizsi ako muzi (25 kg/m?).
Celkovo ale moézeme konstatovat, ze viac ako polo-
vica respondentov (54 %) trpela zvy$enym indexom
telesnej hmotnosti (BMI > 25 kg/m?). Podla pohlavia

to bolo 62 % muzskej a 47 % Zenskej populacie. Zatial
¢o nadvéhou trpelo viac muzov (45 %) v porovnani
so zenami (29 %), prevalencia obezity bola takmer
rovnakd (17 % muzi; 18 % Zeny) (UZIS CR, 2011).
V tabulke 2 mézeme sledovat vplyv nadvahy
(BMI > 25kg/m?) a obezity (BMI > 30kg/m?*) na umrt-
nost vybranych typov ZN v Cesku v roku 2016 podla
pohlavia. Odhadujeme, Ze z celkového poc¢tu tmrti na
zhubné novotvary, 1 902 pripadov z nich by sme moh-
li pripisat vplyvu vysokého BMI a to za predpokladu
8ro¢ného oneskorenia. To znamena, ze 7 % vsetkych
pripadov ZN bolo sposobenych vysokym BMI, ktorym
trpela ¢eskd populdcia v roku 2008. Podla pohlavia
bol tento podiel (PAF) o nieco vys$si u Zien (Zeny 8 %,
n =919) ako u muzov (muzi 7 %, n = 983). Podla jed-
notlivych typov zhubnych novotvarov bola najvyssia
PAF pre ZN pazerdka (C15). Odhadujeme, Ze az 50 %
z jeho celkového poctu umrti by sme mohli pripisat vy-
sokému BMI ako u muzov (n = 208), tak Zien (n = 50).
Zaroven, priblizne 1/3 vetkych pripadov imrti na ZN
mocového systému (C64-C68), ako u muzov (33 %,
n =435), tak Zien (35 %, n = 230) by sme mohli prisudit
prave vysokému BML. Pre ZN dolného traviaceho traktu
(C18-C20) zase 17 % u muzov (n = 340) a 18 % (n = 243)
u zien. Pri pozorovani dvoch najcastejsie vyskytujucich

7) Obdobie postmenopauzy Zeny je velmi individudlne. Vyskytuje sa z pravidla v rozmedzi 40. az 60. roku veku, pricom priemer-

ny vek je 51 rokov (MenopauseSymptoms, 2018). V nasom vyskume sme predpokladali, ze vSetky tmrti boli v obdobi postme-

nopauzy, nakolko az 97 % (n = 1 641) umrti v roku 2016 bolo prave vo veku 40 a viac.
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Tab. 2: Odhad poctu a podielu iUmrti sposobenych zvysenym BMI v ramci jednotlivych typov zhubnych
novotvarov v ¢eskej populacii, 2016 / Estimated number and proportion of deaths due to increased BMI in relation
to individual types of malignant neoplasms in the Czech population, 2016

Muzi / Males
5 7 PAF
Vybrané typy zhubnych novotvarov
Selected malignant neoplasms n %
Zhubné novotvary dolného traviaceho traktu (C18-C20) 340 16.7
Malignant neoplasms of the digestive organs (C18-C20) '
Zhubné novotvary mocového systému (C64-C68) 435 330
Malignant neoplasms of the urinary tract (C64-C68) !
Zhubny novotvar pazeraka (C15) 208 50,0
Malignant neoplasm of the oesophagus (C15) !
Celkom / Total 983 6,5%
Zeny / Females
PAF

Vybrané typy zhubnych novotvarov
Selected malignant neoplasms

n %
Zhubné novotvary dolného traviaceho traktu (C18-C20) 243 179
Malignant neoplasms of the digestive organs (C18-C20) !
Zhubné novotvary mocového systému (C64-C68) 230 351
Malignant neoplasms of the urinary tract (C64-C68) !
Zhubny novotvar pazeréka (C15) 50 500
Malignant neoplasm of the oesophagus (C15) !
Zhubny novotvar prsnika (C50) 244 145
Malignant neoplasm of the breast (C50 "
Zhubny novotvar tela maternice (C54) 153 485
Malignant neoplasm of the corpus uteri (C54) ’
Celkom / Total 919 7,6%

Pozn.: * Podiel odvratitelnych umrti zo vetkych pripadov zhubnych novotvarov.

Note: * The proportion of avoidable deaths in all cases of malignant neoplasms.

Zdroj: Vlastné vypocty.
Source: Authors’ calculations.

sa ZN u Zien, bola PAF pre ZN tela maternice az 49 %
(n=153) a pre ZN prsnika 15 % (n = 244) (Tabulka 2).

DISKUSIA

V nasom predkladajucom vyskume sme analyzovali
zatazenie vysokej hladiny BMI (s 8ro¢nym oneskore-
nim) na Gmrtia piatich vybranych typov zhubnych no-
votvarov. Ukdzali sme, Zze 7 % (n = 1 902) z celkového
poctu pripadov imrti na ZN by sme mohli pripisat
chronickej nadvéhe a obezite. Podla pohlavia, z celko-
vého po¢tu umrti na ZN u muzov by sme mohli prisd-
dit 7 % (n = 983) pripadov pre vysoky BMI a u Zien
8 % (n = 919). Celkovo, najvyssia zataz v roku 2016

v ¢eskej populacii pre vysoky BMI méZzeme pozoro-
vat u ZN pazeraka, kde ako u muzov, tak Zien je az
50 % pripadov imrti zapric¢inenych vysokou teles-
nou hmotnostou. Zaroven, z celkového poctu tmrti
u muzov na ZN mocového systému az 33% pripadov
bolo zapri¢inené vysokym BMI a 35% pripadov
u zien. Podobné vysledky uvadza aj jedna z méla $tudit,
ktoré sa danou problematikou zaoberala. Vo Franctizku
bola PAF vyssia rovnako u zien ako u muzov (PAF,
muzi = 4 %; PAFE zeny = 7 %), pricom najviac pripa-
dov spojenych s vysokym BMI sa taktiez uvadzalo pre
ZN pazeraka (37 %) a tela maternice (34 %) (Arnold
a kol., 2017). Iné $tudie v8ak vo svojich analyzach
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ukazuju, Ze aj dalSie typy rakovin ako napr. §titna
laza (Zakaria a Shaw, 2017), z1¢nik alebo pankreas
(Li a kol., 2016; Vainio, 2002; Parkin a Boyd, 2011),
ktoré nie su v tejto $tadii zahrnuté, maji dostato¢né
dokazy o spojeni s nadmernou telesnou hmotnostou.
Mozeme teda konstatovat, Ze vysledky atributivnej
frakcie zhubnych novotvarov zapri¢inenych vysokym
BMI su pravdepodobne podhodnotené dal$imi typmi
zhubnych novotvarov, u ktorych sa stvislost so zvy-
$enou hladinou BMI zatial nepotvrdila. To moze byt
ale zaroven podnet do dal$ich analyz.

Podiel Gamrti vybranych ZN u Zien, ktory pred-
stavoval takmer o 1 percentny bod Gmrti viac ako
u muzov mdzeme pripisat tomu, Ze chronicka obe-
zita negativne ovplyviuje dva najfrekventovanejsie
novotvary u Zien a to ZN tela maternice a prsnika.
Potvrdzujeme to nie len v nasej analyze, kedy odha-
dujeme, Ze vysoka hladina BMI by mohla zapri¢init az
49 % (n = 153) pripadov Gmrti na ZN tela maternice
a 15 % (n = 244) pripadov ZN prsnika u Zien, ale aj
viacero predoslych studii (Arnold a kol., 2016; Taghi-
zadeh a kol., 2015). Zatial, ¢o presny ¢as oneskorenia
medzi expoziciou vysokého BMI a nastupom rakoviny
zostava do zna¢nej miery neznamy, pravdepodobne
bude ovplyvneny prave lokalizaciou rakoviny (Romieu
a kol., 2017). Naopak, pre porovnanie ako zaujimavy
poznatok modzeme spomentt tzv. kratkodoby priras-
tok hmotnosti. Stadia El-Bastawissiho (2005) uvadza,
Ze vyssia telesna hmotnost, konkrétne v tehotenstve
je naopak skor ochrannym ako rizikovym faktorom
pre vznik rakoviny prsnika u zeny. Podobny pripad je
uvadzany aj u fajéiarov, kedy zase moze dojst k nara-
stu hmotnosti v dosledku ukoncenia fajéenia, ¢o na-
opak znizuje riziko novotvaru suvisiaceho s fajéenim
(Ferndndez a kol., 2012).

Oberzita je véeobecne povazovana za iniciator rako-
viny. Ide o nésledok trvalo energetickej nerovnovéhy
v Case, ktory je ovplyvneny individualnymi volbami
nerozlu¢ne spojenymi so zZivotnym prostredim, ¢o
nésledne ovplyviuje kvalitu stravovania a aktivity.
Okrem toho je ale chronicka obezita kauzalne spajana
aj s funkénymi poruchami organizmu, zniZenou kva-
litou zivota a ochoreniami ako napr. diabetes, ktory
taktiez zvyS$uje riziko vzniku nddorovych ochoreni
(Arnold a kol., 2015). Je teda pochopitelné, ze studia
sledujuca vyskyt nadorovych ochoreni napr. u dia-
betikov je uz primarne skreslena vysokym podielom
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obéznych pacientov. Preto identifikovanie fyziologic-
kych, environmentalnych a hormonalnych faktorov
spdjajucich s obezitu a rakovinou, ktoré sa kumuluju
pocas dlhsieho obdobia, je ddlezité pre naslednu iden-
tifikdciu prevencii (Arnold a kol., 2017).

Za obmedzenie v nasej analyze moézeme povazo-
vat to, Zze PAF vychddza z predpokladu tcinku vy-
sokého BMI na rakovinu, ktory nie je nezavisly na
inych kauzalnych faktoroch ako je faj¢enie, fyzicka
aktivita, strava alebo diabetes. To sa vSak vo velkej
miere zohladnuje pri pouziti odhadov RR, ktoré su
prispdsobené danym faktorom (Schmid a kol., 2014).

Niektori autori dokonca spochybriujt, ze samotny
BMI je vhodnym indikatorom pre definovanie nad-
vahy a obezity. Ako hlavny dovod uvadzaju napriklad
to, Ze BMI neberie do tGvahy distribuciu tuku v tele
(Ruhl a kol.,2010; Lumeng a kol., 2011). Zaroven vSak
uvadzaju, ze obvod pasu (WC) by mohol byt vhodny
doplnok pre indikovanie rizika obezity (Janssen a kol.,
2005; Petursson a kol., 2011), ¢o navrhuje vo svojej
sprave aj Svetova zdravotnicka organizacia (WHO,
2011). VSeobecne vsak stale plati, ze BMI patri medzi
najpouzivanejsiu a zaroven lahko ziskatelnt metriku,
ktord definuje nadvahu a obezitu (Nuttall, 2015). Ako
obmedzenie mozeme povazovat aj to, Ze sme v nasom
vyskume nebrali do Gvahy vek, ktory vyrazne koreluje
ako s BMI, tak s imrtnostou. Je vSeobecne zndme, Ze
riziko rakoviny s vekom stupa. Avsak starnutie alebo
proces starnutia je mozné povazovat za prirodzeny
priebeh, nie za patologiu a nemusi nutne viest k vyvoju
rakoviny (Arnold a kol., 2015). Zahrnutie veku by preto
mohlo byt podnetom do dalsich analyz. V stc¢asnosti
véak neexistuje odhad relativneho rizika pre vznik ZN
v dosledku zvyseného BMI podla veku.

PAF je zalozena na predpoklade, ze vztah medzi
vysokym BMI a rakovinou je pri¢inny (Arnold a kol.,
2017). Sthrnne teda moZeme konstatovat, Ze zniZenie
BMI na trovni populécie povedie k poklesu vyskytu
rakoviny a nasledne umrtiam, ktoré st spajané s vy-
sokym BMI v priereze Casu.

ZAVER

Zaverom analyzy mozeme konstatovat, Ze podla nasho
odhadu, v Cesku v roku 2016 zomrelo 1 902 (7 %)
0s0b, ktorym bol diagnostikovany jeden z vybranych
typov zhubnych novotvarov a to v désledku dlhodobo
pretrvavajucej vysokej hladiny BMI. M6Zeme pove-
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dat, Ze z celkového poc¢tu umrti na ZN pazeraka ako
u muzov, tak u zien a celkového poétu umrti na ZN
tela maternice az polovica pripadov bola pripisana
vysokej hladine BMI.

Na zdklade nasich vysledkov mézeme teda
zhodnotit, Ze vzhladom k neustdlemu nérastu eu-

ropskeho trendu obezity (Breda a kol., 2015) nase
vysledky posilnuju potrebu uprednostiiovania pre-
vencie nadmernej hmotnosti a obezity v Cesku a jej
véeobecné zahrnutie do medzinarodnych planov kon-
troly rakoviny. Tym by bolo mozné potlacit narastajiicu
prevalenciu rakoviny a inych ochoreni.
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general inclusion of this aim in international cancer control plans. This would suppress the increasing burden
of cancer and other illnesses that could follow over the years.
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Odhadovanie vplyvu nadvahy a obezity na
riziko vzniku rakoviny u ceskej a slovenskej

populacie

Rozekova K., Lustigova M.

Katedra socidlni geografie a regiondliniho rozvoje PfF UK, Praha

Ciel prace: Cielom tejto studie je odhadnut a porovnat pocet
a podiel umrti na vybrané druhy zhubnych novotvarov u ceskej
a slovenskej populdcie v roku 2016, ktoré mozno pripisat nadmer-
nému indexu telesnej hmotnosti (BMI) v roku 2008.

Material a metodiky: Odhad vplyvu nadvahy a obezity na riziko
vzniku zhubného novotvaru u ¢eskej a slovenskej populacie sa
vypocita pomocou populacnej atribulativnej frakcie (PAF).
Vysledky: Odhaduje sa, ze 2 120 pripadov umrti v Cesku a 1073
pripadov na Slovensku v roku 2016, by bolo mozné prisudit prave
zvysenému BMI. Najvyssia PAF bola pre adenokarcindm paze-

ABSTRACT

RozZekova K., Lustigova M.: Estimating the impact of overweight
and obesity on cancer risk in the Czech and Slovak populations
Aim: To estimate and compare the 2016 numbers and proportions
of deaths from selected types of malignant neoplasms attribut-
able to high body mass index (BMI) from 2008 in the Czech and
Slovak populations.

Material and methods: The estimated impact of overweight
and obesity on the risk of malignant neoplasms in the Czech
and Slovak populations was calculated using the population
attributable fraction (PAF).

Results: It is estimated that 2 120 deaths in the Czech Republic
and 1 073 deaths in the Slovak Republic in 2016 could be attri-

uvob

Obezita je stav alebo chronické ochorenie, ktoré je cha-
rakterizované zmnoZzenim tukového tkaniva v désledku
pozitivnej energetickej bilancie. Podla toho, kde sa
nadmerné tukové tkanivo v tele uklada, rozdelujeme
obezitu na abdominalnu a periférnu. U abdominalnej
obezity dochadza k ukladaniu nadmerného tukové-
ho tkaniva predovSetkym v dutine brusnej. Tento typ
obezity sa nazyva aj centralna obezita a je typicka skor
pre muzov. Zaroven ide o typ obezity, ktory je spajany
s vy$$im rizikom vzniku kardiovaskularnych ochoreni
(hypertenzie, ischemickej choroby srdca alebo cievnej
mozgovej prihody) v porovnani s periférnou obezitou,
ktora je typicka pre zeny. U daného typu obezity ide
onadmerné ukladanie tukového tkaniva prevazne v dol-
nej Casti tela (stehna, zadok a boky) [56].

2019,68,¢. 4

raka vo vsetkych vekovych kategdridch bez rozdielu na pohlavie
a sledovanu krajinu.

Zavery: Je mozné konstatovat, ze vysoky index telesnej hmot-
nosti vplyva na vznik vybranych druhov zhubnych novotvarov.
Celkovo bola vyssia PAF u zien. Zaroven, je u Zien pozorovatelna
stUpajuca PAF s vekom. To je mozné pripisat tomu, Ze so starnu-
tim zenskej populdcie dochddza aj k ndrastu telesnej hmotnosti.

KLUCOVE SLOVA
nadvaha a obezita - zhubny novotvar - ¢eska populacia -
slovenska populdacia - prevencia

butable to high BMI. The highest PAF was observed for oeso-
phagal adenocarcinoma in all age categories regardless of sex
and country.

Conclusions: It can be stated that high BMI has an impact on
selected types of malignant neoplasms. A generally higher PAF
was observed for females. At the same time, females showed
an increasing PAF with increasing age. This can be explained
by weight increase with age in the ageing female population.

KEYWORDS
overweight and obesity - malignant neoplasm - Czech
population - Slovak population - prevention
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V stiéasnosti sa povazuje zniZenie vyskytu obezity v po-
pulécii za jednu zo zakladnych vyziev 21. storocia v ob-
lasti verejného zdravia. Prevalencia obezity sa od roku
1980 takmer zdvojnasobila a u niektorych krajin eurép-
skeho regiénu dokonca strojnasobila [45]. Napriklad,
prave Cesko patri v stlasnosti k jednej z krajin, kde
prevalencia obezity u dospelej populacie patri medzi
jednu z najvyssich v Eurépe. Zatial, ¢o v roku 1980 bola
v Cesku prevalencia 17 %, v roku 2016 dosiahla aZ 29 %.
Nepriaznivé vysledky daného rizikového faktora boli
preukazané aj na Slovensku, kde doslo k narastu za
rovnaké ¢asové obdobie o pribliZne 12 percentnych bodov
(z10 % na 22 %) [44].

Obezita v populacii sa najcastejsie meria pomocou
Indexu telesne hmotnosti (Body Mass Index, dalej
BMI). BMI je jednoducho definovany ako hmotnost
osoby v kilogramoch vydelen4 druhou mocninou vysky



osoby v metroch (kg/m?) [45]. ZvySeny index telesnej
hmotnosti (BMI > 25kg/m?) je mozné zaradit k jednému
z hlavnych rizikovych faktorov, ktory sa uplatiiuje ako
u nadorov hormondalne nezavislych (tvorbou adipocy-
tokinu; napriklad karciném prostaty, obli¢iek alebo
adenokarciném pazeraka) [57, 58, 59], tak hormonalne
zavislych (napriklad karciném endometria, ovarii ale-
bo karcinému prsnika v obdobi postmenopauzy) [60].
Nadorové ochorenia v sicasnosti predstavuju v rade
eurépskych krajin jednu z hlavnych pric¢in tmrti [43,
49]. Na zaklade stucasnych trendov sa dokonca predpo-
klada, Ze rakovina sa v najbliz§ich desatroc¢iach stane
hlavnou pri¢inou chorobnosti a imrtnosti v eurépskom
regione [50, 51]. NajcastejSim typom rakovin je vSak
mozné predist ¢i ich liecit, pokial st diagnostikované
v€as. Primarna prevencia prave v zivotnom §tyle zvySuje
uspech v neustale sa stupniujicom zatazeni. Dokonca
sa uvadza, Ze 90-95 % pripadov je pripisanych prave
faktorom zZivotného $tylu (napriklad fajc¢eniu, stravou,
alkoholom, obezitou, inaktivitou), infekcidm alebo
znecistenému zivotnému prostrediu. Iba 5-10 % vSetkych
pripadov rakovin mozno pristidit genetickym mutdciam
[52]. Aj napriek tomu, Ze genetika mdZe zohravat tlo-
hu pri zvySovani alebo zniZovani rizika s exogénnymi
karcinémami, ovela d6lezitejsia je expozicia rizikovym
faktorom zivotného Stylu [53].

Na zaklade existujticich konzistentnych dékazoch do-
terajs$ich Studii je teda moZné konstatovat, Ze nadvaha
aobezita méze prispievat k incidencii a nasledne k imr-
tiu zhubného novotvaru hrubého ¢reva a kone¢nika [23],
z1¢nika [21, 42], zhubného novotvaru obliciek (Cesky
ledvin) [39] a u Zien zhubného novotvaru prsnika [30]
alebo endometria [15, 32]. Podobné zavery potvrdzuju
aj dve vyznamné medzindrodné organizacie venujtci
sa vyskumu rakoviny. Medzinarodna agentura pre
vyskum rakoviny (IARC) taktieZ dospela k zaveru, Ze
nadvaha a obezita prispievaji ako k zhubnému no-
votvaru hrubého ¢reva, endometria, oblic¢iek a ade-
nokarcinému pazerdka (Cesky jicnu), tak k postmeno-
pauzalnemu zhubnému novotvaru prsnika [37]. World
Cancer Research Fund International (WCRF) sa rovnako
domnieva, Ze existuje asocidcia, nie len medzi obezitou
a zhubnym novotvarom konec¢nika a hrubého ¢reva, ale
aj medzi zhubnym novotvarom zl¢énika a pankreasu
[26, 40]. Udrzanie ,normalnej hmotnosti“ pocas celého
Zivota znizuje aj riziko vzniku zhubného novotvaru
prsnika [47].

Riziko vzniku spominanych druhov zhubnych novotva-
rov u populdcie so zvySenym indexom telesnej hmot-
nosti je podmienené tiez pritomnostou civiliza¢nych
ochoreni (ako napriklad kardiovaskularnych ochoreni
alebo diabetes mellitus II. typu), pre ktoré je obezita tieZ
rizikovy faktor. Prave inzulinova rezistencia, chronicky
zapal alebo vysoka hladina pohlavnych hormoénov si
zaradované medzi najpravdepodobnej$ie mechanizmy,
ktorymi mozeme vysvetlit asocidciu medzi dlhodobo
pretrvavajucou obezitou a rizikom rakoviny [28].
Okrem pretrvavajiceho pésobenia obezity pre vznik
rakoviny je mozné k faktorom ovplyviiujicim narasta-
jucuincidenciu a ndsledni intenzitu imrtnosti zaradit
aj pohlavie a vek [35]. Niektoré vyskumy potvrdzuju, Ze
riziko rakoviny u obéznej populacii s vekom sttpa [4,
17]. Zarovern, prostrednictvom metaanalyz observa¢nych
studii bolo potvrdené, Ze jedinci trpiaci obezitou uz vo
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veku do 30 rokov maju vysSie riziko vzniku rakoviny
v neskorSom veku [4]. Velké obavy zaroven tak vyvolava
narastincidencie u ¢oraz mladsej populacie. Konkrétne,
rapidny narast incidencie zhubného novotvaru hrubého
Creva a konecnika je mozné pozorovat uz v populacii od
veku 45 rokov, a to ako u muzov, tak Zien [6].

Narast poctu pacientov s nadorovym ochorenim ovplyv-
nuje samozrejme aj ekonomické zataZenie krajiny, pre-
dovsetkym zatazenie zdravotného systému. Je preto
ddlezité kvantifikovat vplyv modifikovatelnych riziko-
vych faktorov a poukazat tak na to, aka ¢ast zhubnych
novotvarov je mozné prisudit prave obezite [25]. Cesko
a Slovensko presli podobnym vyvojom zdravotného stavu
populacie od zaciatku 90. rokov 20. storocia, odkedy
v ramci procesu transformacie doslo k enormnému
narastu nadeje dozitia pri narodeni a zlepSeni amrt-
nostnych pomerov [54]. Cez toto zlepSenie a pribliZenie
sa krajinam zapadnej Eurdpy, obidve krajiny stale vy-
kazuji vysokid mieru dmrtnosti na ochorenia obehovej
sustavy a mimo iné st charakteristické najvyssou inten-
zitou tmrtnosti na zhubné novotvary vramci EU28 [48,
54]. Aj preto sa autori tohto ¢lanku budi snazit hodnotit
a porovnat vplyv vysokého BMI na intenzitu imrtnosti
vybranych typov zhubnych novotvarov podla pohlavia,
veku v tychto krajinach.

MATERIAL A METODIKY

V predkladajicom analyzovanom vyskume sa odhado-
val vplyv nadvahy a obezity (BMI > 25kg/m?) na riziko
umrtina vybrané druhy zhubnych novotvarov u ceskej
a slovenskej populacie, pricom boli jednotlivé odhady
porovnavané podla pohlavia a jednotlivych vekovych
kategorii od veku 45 a viacej rokov (konkrétne vo veko-
vych skupinach 45-54, 55-64, 65-74, 75 a viac rokov), a to
z dévodu nizkych poctov pripadov imrti na sledované
zhubné novotvary v mladsich vekovych skupinach.

Sledované typy rakovin

Analyzovali sa iba zhubné novotvary, ktorych vznik
je spajany so zvySenym BMI [41]. Jednotlivé diagnodzy
zhubnych novotvarov boli uvddzané podla kédov z 10.
revizie Medzinarodnej klasifikacie chor6b (MKCHI10,
dg. C00-C97). Analyzoval sa teda adenokarciném pa-
Zeraka (C15), zhubné novotvary dolného traviaceho
traktu (C18-C20; C18 - zhubny novotvar hrubého ¢reva,
C19 - rektosigmoidového spojenia, C20 - konecnika),
zhubny novotvar zl¢nika (C23), pankreasu (C25), prsni-
ka (C50) v obdobi postmenopauzy, tela maternice (C54)
a zhubné novotvary mocového systému (C64-C68; C64
- zhubny novotvar obli¢iek okrem obli¢kovej panvicky,
C65 - oblickovej panvicky, C66 - mocovodu, C67 - moco-
vého mechtira a C68- zhubné novotvary inych blizsie
nes$pecifikovanych mocovych organov).

Pocty tmrti na jednotlivé typy zhubnych novotvarov
v roku 2016 boli ziskané z oficidlnych Statistik obi-
dvoch krajin, a to z Demografickej ro¢enky 2016 [12]
a zo Statistického uradu SR [34]. Bol zohladneny aj ¢as
medzi expoziciou nadmernému BMI a Gmrtim. Zatial,
¢o obdobie latencie medzi expoziciou a tmrtnostou na
vybrané zhubné novotvary nie je jednoznacne potvrdené
[1, 35], v danej analyze sa predpokladalo, na zdklade
dostupnych dat, 8 ro¢né rozpdtie mapujice prevalenciu
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Tabulka 1. Relativne riziko vzniku zhubného novotvaru v dosledku nadvahy a obezity
Table 1. Relative risk of malignant neoplasms due to overweight and obesity

Typy rakoviny RR/Nadvaha RR/Obezita
Adenokarcinom pazeraka (C15)¢ 1,55 2,40
Zhubné novotvary dolného traviaceho traktu (C18-C20)¢ 1,15 1,32
Zhubné novotvary Zl¢nika (C23)° 1,23 1,51
Zhubny novotvar pankreasu (C25)¢ 114 1,30
Zhubny novotvar prsnika (C50) v obdobi postmenopauzy?® 112 1,25
Zhubny novotvar tela maternice (C54)¢ 1,52 2,31
Zhubné novotvary mocového systému (C64-C68)¢ 1,31 172

Zdroj:

sprevzaté z Bergstrom et al., 2007 [7]

prevzaté z Rehenan et al,, 2008 09130]WCRF, 2007
‘prevzaté z WCRF, 2007 [40]

Source

staken from Bergstrom et al.,, 2007 [7]

“taken from Rehenan et al., 2008 09130JWCRF, 2007
‘taken from WCRF, 2007 [40]

BMIvroku 2008 (podla pohlavia, veku a krajiny) a tmrti
na zhubné novotvary v roku 2016.

Index telesnej hmotnosti (BMI)

Prevalencia nadvahy a obezity v populdcii bola stanove-
na ako BMI rovné alebo vysSie 25 kg/m?2. Pre danu $ta-
diu boli ziskané odhady prevalencie nadvahy a obezity
v populdcii dospelych vo veku 45 a viac rokov pre Cesko
a Slovensko podla pohlavia a sledovanych vekovych
kategérii v roku 2008. Data pochadzajui zo Stidie EHIS
2008 (European Health Interview Survey), pricom za
Cesko boli ziskané z Ustavu zdravotnickych informa-
cif a 3tatistiky CR [36] a za Slovensko zo Statistického
uradu SR [34].

Relativne riziko (RR)

Neoddelitelnou sticastou analyzy je relativne riziko (RR)
Specifické pre vznik zhubnych novotvarov v doésledku
vysokého BMI. Relativne riziko pre vybrané typy zhub-
nych novotvarov, ktoré mozeme sledovat v tabulke 1,
bolo ziskané z publikovanych metaanalyz Rehenan et
al. [30], Bergstrom et al. [7] a WCRF Continuous Update
Project (CUP) [40].

Popula¢ni atribulativna frakcia (PAF)

Odhad vplyvu nadvahy a obezity na riziko vzniku zhub-
nych novotvarov u Ceskej a slovenskej populacie sa vypo-
¢ital pomocou populacnej atribulativnej frakcie (PAF),
a to prostrednictvom nasledujiceho vzorca:

Kde premenna RRi je relativne riziko sledovaného javu,
vdanom pripade tmrtnosti na zhubny novotvar stvisia-
ciskategériou BMI (i) a pi je podiel populacie v kategorii
BMI (i). PAF je mozné jednoducho vyjadrit ako podiel
pripadov (Gmrti), ktorym by sa dalo predist, keby bola
expozicia danému rizikovému faktoru (BMI > 25 kg/m?)
v populdcii eliminovana [46].

Specifické PAF pre vek, pohlavie a krajinu boli vypo¢ita-
né pre jednotlivé typy zhubnych novotvarov suvisiacich
snadvahou a obezitou. Pocet pripadov jednotlivych ty-
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pov zhubnych novotvar v roku 2016, ktoré mozno pripisat
zvySenému BMI v roku 2008 sa odvodili vynasobenim
PAF $pecifickych pre vek, pohlavie a krajinu.

VYSLEDKY

Vyskyt nadvahy a obezity v Cesku a na Slovensku podla
veku a sledovanych vekovych skupin v roku 2008 je zachy-
teny v tabulke 2. Zatial ¢o medzi Ceskom a Slovenskom
sa velké rozdiely vo vyskytu nadvahy a obezity nepozo-
ruji, medzi pohlavim st rozdiely znatelné.

U zien s vekom rastie prevalencia zvySeného BMI az do
veku 65-74 rokov, odkedy naopak klesa. Najnizsi podiel
nadvahy a obezity u Zien v obidvoch krajinach bol vo
veku 45-54 rokov. U muZzov je mozné naopak konstatovat
skor klesajucu tendenciu od veku 55-64 rokov, kedy je
podiel zvySeného BMI najvyssi.

Je mozné konsStatovat, Ze u zhruba desiatich krajin
Eurépy patria novotvary uz medzi najcastejsiu pri¢inu
amrti [49]. V Cesku, konkrétne v roku 2016 zomrelo na
zhubné novotvary celkom 27 261 0sdb (25 % zo vSetkych
amrti), pricom 94 % vSetkych imrti bolo vo veku 45
aviacrokov (n =25 679). Na Slovensku v roku 2016 zomre-
1o celkovo 13 425 0s6b (26 % zo vSetkych imrti). Vo veku
45 a viac rokov to predstavovalo takmer 97 % (n =12 996)
zo vSetkych pripadov zhubnych novotvarov.

Pocet zomrelych na sledované diagnoézy, tj. diagnézy
stvisiace s nadvahou a obezitou, v§ak nie vo vietkych
pripadoch amrti stvisia so zvySenym BMI. Odhaduje
sa, Ze 2 120 pripadov umrti v Cesku a 1 073 pripadov na
Slovensku v roku 2016, by bolo mozné prisudit prave
vysokému BMI. To by odpovedalo 7,8 % vSetkych pripa-
dov zhubnych novotvarov v Cesku (7,1 % u muZova8,7 %
u zien) a 8,0 % na Slovensku (6,8 % u muzov a 9,5 %
uzien).

Podiel pripadov (PAF), ktoré je mozné prisudit zvyse-
nému BMI u Zien s vekom narastd, ako v Cesku, tak na
Slovensku. U Ceskych Zien z 7,5% vo veku 45-54 rokov
na 9,1 % vo veku 75 a viac rokov. Na Slovensku je tento
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Tabulka 2. \/yskyt nadvahy a obezity podla pohlavia a veku v Cesku a na Slovenku, 2008
Table 2. Overweight and obesity by sex and age groups in the Czechia and Slovakia, 2008

CESKO
Nadvaha Obezita
Vekové kategérie — —
Muzi (%) Zeny (%) Muzi (%) Zeny (%)
45-54 rokov 48,0 45,0 24,0 20,0
55-64 rokov 51,9 429 29,7 29,2
65-74 rokov 537 385 254 36,5
75 a viac 614 45,7 9] 24,7
Celkom 452 29,0 17,3 17,5

Vekové kategorie Nadvaha Obezita

Muzi (%) Zeny (%) Muzi (%) Zeny (%)
45-54 rokov 53,6 34,0 16,5 17,0
55-64 rokov 53,9 388 22,8 30,7
65-74 rokov 46,6 42,2 25/ 337
75 a viac 50,4 46,7 14,9 22,5
Celkom 44,5 27,3 14,5 15,7

rozdel eSte vyraznejsi 6,0 % verzus 10,1 %. Naopak,
umuzov oboch zemi je tento trend presne opacny. Prave
v najmladsSej vekovej skupine je mozné najvacsi po-
diel pripadov prisudit nadmernému BMI (v Cesku 7,7 %
a na Slovensku 10,8 %); v najstarsej vekovej skupine
je to potom 6,4 % pripadov v Cesku a 5,6 % pripadov na
Slovensku. Celkovo je ale mozné sledovat, Ze od 45 roku
veku dochdadza celkovo vo vSetkych pripadoch u Ces-
kych aj slovenskych Zzien k nepriaznivo stipajucemu
trendu podielu umrti v désledku pdsobenia vysokého
BMI. V porovnani medzi muzmi je tento trend u oboch
krajin opacny, teda so stipajicim vekom dochadza k po-
stupnému klesaniu celkového poctu imrti v dosledku
vysokého BMI.

Podla vybranych typov zhubnych novotvarov bola PAF
vdosledku zvySeného BMI najvyssia pre adenokarciném
pazerdka takmer vo vSetkych vekovych kategériach,
a to ako u muZov a Zien, tak v Cesku aj na Slovensku.
Pohybovala sa okolo 45 % napriec vekovymi kategériami
azemami. Predsa len najvyssi podel imrtina adenokar-
ciném paZeraka v roku 2016, v désledku posobenia vyso-
kého BMI v roku 2008, bol u ¢eskych zien vo vekovej ka-
tegdrii 65-74 rokov (49,1 %) a slovenskych Zien vo vekovej
kategorii 65-74 rokov (48,1 %). PAF pre zhubny novotvar
tela maternice bola vo vSetkych vekovych kategériach
v Cesku aj na Slovensku nad 40 %. Podiel atribulativnych
pripadov narastal az do veku 65-74 rokov, kedy najvyssi
v Cesku bol 47,5 % a na Slovensku 46,5 %, nasledne podiel
atribulativnych pripadov s vekom opat klesal.

Najviac zataZenymi skupinami boli vekové skupiny
55-64 rokov a 65-74 rokov u Ceskych i slovenskych Zien
a u slovenskych muzov (hodnoty PAF pre jednotlivé
diagnézy boli vo vicsine pripadov vyssie v porovnani
s celou populdciou). U ¢eskych muZov sa vys$ia zataz

ako v celej populécii objavovala uz vo veku 45-54 rokov.
Naopak, podla diagnézu oboch pohlavi a oboch popula-
ciach bol najnizsi podiel atribulativnej frakcie vo veku
nad 75 rokov (tab. 3).

DISKUSIA

Zaposledné desatrocia sa podiel ludi s nadmernou teles-
nou hmotnostou vyrazne zvysil, a stal sa tak globalnym
zdravotnym problémom nielen v Eurépe, ale na celom
svete. Nadvaha a obezita zvySuje riziko vzniku okrem
kardiovaskularnych ochoreni, diabets mellitusII. typu
3j vznik a intenzitu Gmrtnosti na rézne typy rakovin
[8]. Dana $tudia sa snazila odhadnit vplyv zvySeného
BMI nariziko tmrtia vybranych zhubnych novotvarov.
Cielom bolo zaroveri dané vysledky porovnat medzi ces-
kou a slovenskou populadciou, podla pohlavia a medzi
jednotlivymi vekovymi kategériami (45-54, 55-64, 65-74,
75aviac). Zatial, ¢o v roku 2016 bolo v Cesku celkovo od-
hadovanych 7,8 % amrti spésobenych zvySenym BMI na
vybrané typy zhubnych novotvarov, na Slovensku boli
vysledky viac menej rovnaké (8,0 %). Podla pohlavia,
bola celkovo vyssia PAF u Zien, a to ako u Ceskych (8,7 %),
tak slovenskych (9,5 %) v porovnani s muZzmi (Cesko
7,1%; Slovensko 6,8 %), Co je mozné prisudit prave zhub-
nym novotvarom charakteristickych pre zeny. Podobne
napriklad v Spojenych Statoch sa odhadovalo, Ze podiel
vSetkych tmrti na rakovinu, ktoré mozno pripisat vy-
sokému BMI osobam star§im 50 rokov, je vys$si u Zien
(20 %) ako u muzov (14 %) [9]. Rovnako, dané vysledky
potvrdzuju autori Lukanova et al. [22], Bergstrom et al.
[7] alebo Pan et al. [24]. Zarovertl, je u Zien pozorovatelna
stipajica PAF s vekom. To je mozné pripisat tomu, Ze
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so starnutim zenskej populacie dochddza aj k naras-
tu telesnej hmotnosti a zmene lokalizacie ukladania
tuku v tele, obzvlast v obdobi menopauzy. Zmena lo-
kalizacie ukladania tuku v tele je ovplyvnena taktiez
zmenou hladiny hormoénov (estrogénov), o nasledne
vedie k spomaleniu metabolizmu, syndrému polycys-
tickych ovarii alebo tiez k r6znym stupriom inzulinovej
rezistencie [55].

V danej $tudii sa preukazalo, Ze celkovo najvyssia PAF
bola prave u zhubného novotvaru tela maternice (C54)
- Cesko 45,0 %; Slovensko 44,7 %. Pricom je mozné sledo-
vat prave stupajici trend do 75. roku veku. Nie len tato
analyza ukazuje neziadtce u¢inky zvySeného BMI na
zhubny novotvar tela maternice (C54), ale aj rada inych
epidemiologickych $tudii [10, 22, 37]. Tento nepriazni-
vy icinok BMI mdZe byt ovplyvneny taktiez zniZenou
syntézou progesterénu pred menopauzou a zo zvysenou
cirkulaciou estrogénu po menopauze [19, 20, 37].

U zhubnych novotvarov postihujicich ako muzov, tak
Zeny boli najvyssie odhadované hodnoty PAF u ade-
nokarcinému pazeraka (C15), ktory skoro vo vSetkych
vekovych kategériach v Cesku aj na Slovensku presa-
hoval 40 %. Obdobné vysledky ukazuje aj stadia vyko-
navana vo Francuzku [2] alebo vo Velkej Britanii [26].
Autori Pearson-Stuttard et al. [27] dokonca uvadzaju,
Ze v roku 2012 bol celosvetovo priblizne jeden zo Styroch
adenokarcinémov pazeraka spdsobeny prave vysokym
BMI a diabetom II. typu. Co potvrdzuje teériu, Ze nie
len vysoky BMI, ale aj diabetes sa Coraz CastejSie uvadza
ako rizikovy faktor pre vznik réznych typov rakovin.
Zarovenl, obezita zvyS$uje riziko vzniku diabetu [27].
Bolo by preto vhodné do nasledujucich $tudii zahrnat
aj tento faktor, ¢im by bolo mozné bliZsie Specifikovat
a aplikovat optimalne prevencie a skrining, ako pre
populdciu, tak jednotlivych pacientov.

Je zaujimavé, Ze zatial ¢o viaceré Studie [1, 3, 18, 22]
uvadzaju vyssiu PAF pre zhubné novotvary mocového
systému (C64-C68) v dosledku pdsobenia vysokého BMI
u muzov, v predkladajicej analyze bola vyssia PAF
takmer vo vSetkych vekovych kategériach u Zien. Jedine
u Ceskych muzov bola PAF vysSia vo vekovej kategorii
45-54 rokov. Dané vysledky naopak ale podporuji na-
priklad autori Calle a Thun [10]. Tento stav je mozné
opdt prisudit prave tomu, Ze u Zien v porovnani s muz-
mi bola prevalencia obezity vyssia takmer vo vSetkych
vekovych kategéridch. Prave vo vekovej kategorii 45-54
rokov bola prevalencia obezity vyssia u ceskych muzov,
¢o by potvrdzovalo nase vysledky.

Stiidia ma vSak aj urcité obmedzenia. Za jeden zo za-
kladnych limitov je mozZné povazovat to, ze relativne
riziko nie je zhodné naprie¢ populacii. Riziko sa 1isi
podla pohlavia, veku ale samozrejme aj podla doby p6-
sobenia rizikového faktoru. V predkladajtcej analyze
bolo relativne riziko rozdelené, na zdklade dostupnych
dat, len podla jednotlivych diagnéz a BMI. Rovnaku
metodiku analyzy vSak zvolili aj inf autori ako napriklad
Arnold et al. 2015 [1], Pearson-Stuttard et al. [27] alebo
Parkin a Boyd [26]. Okrem toho, neskimala sa 8 ro¢na
doba latencie medzi vysokym BMI a iroviiou imrtnosti.
Analyzoval sa vyskyt zvySeného BMI v populdcii roku
2008 anasledne sa odhadovala imrtnost v roku 2016 na
vybrané zhubné novotvary v doésledku vplyvu vysokého
BMI. Teda sa predpokladalo, Ze vysoky BMI u populacie
pretrvavala pocas celého obdobia. Neanalyzovala sa ani

PUVODNIi PRACE

pritomnost inych ochoreni (ako napriklad diabetes),
ktorych vznik by mohla ovplyvnit prave obezita. To vSak
do znacnej miery zohladniuje prave RR [33]. TaktieZ je
mozné konstatovat, Ze nakolko st BMI u sledovanej
populdcie ziskavané na zdklade sebadeklaracie, hodnoty
nadvahy a obezity méZu byt redlne vyssie ako respon-
denti v dotaznikovom Setreni uvadzali.

Na zaklade prekladajticich vysledkov je mozné ocaka-
vat, Ze v pripade pretrvavajiceho narastu podielu os6b
s nadmernym BMI sa ndasledky v blizkej budticnosti
prejavia vo forme dal$ieho zvySovania ako prevalencie,
tak intenzity dmrtnosti na zhubné novotvary savi-
siace s obezitou. Délezité je, Ze na zaklade viacerych
vyskumov, sa nie len zvySuje prevalencia timrtnosti
na zhubné novotvary, ale ich vyskyt sa postuva do coraz
mladsieho veku [5, 11, 13, 14, 29]. Autori Se et al. [31] na
zaklade Studie vykonanej v Kérei dokonca uvadzaji, ze
najvyssia prevalencia vybranych zhubnych novotvarov
v dosledku posobenia vysokého BMI je u jedincov, ¢o
st obézni uz od veku 30 az 39 rokov. TakZe je mozné
konsStatovat, Ze populdcia trpiaca nadvahou a obezitou
vmladej dospelosti ma zvySené riziko vzniku nddorové-
ho ochorenia v neskor$om veku. (Pozn.: Mladud dospelost
je mozné vekovo ohranicit od 20 do 40 roku veku [38]).
Teda dlhé latentné obdobie vysokého BMI predchadza
naslednej diagnostike nadorovych ochoreni [31].
Velka zataz zhubného novotvaru spésobené vysokym
BMI, nie len v Cesku a na Slovensku, poukazuje na dé-
lezitost programov kontroly hmotnosti u populacie. Je
preto doblezité poukazat na potrebu vyskumov v oblasti
intervencii na kontrolu prirastku telesnej hmotnosti,
aby sa predislo dalSiemu rastu zhubnych novotvarov st-
visiacich s obezitou. Je podstatné zarover implemento-
vat kontrolné opatrenia na rieSenie modifikovatelnych
rizikovych faktorov (inaktivita, raciondlne stravovanie)
spolu s diagnostikovanim vysokého indexu BMI a chro-
nickych ochoreni (diabetes alebo kardiovaskularnych
ochoreni). Stratégie zalozené na prevenciu vysokého
BMI maju velky potencial, pretoze ide o prekryvajtci
sa rizikovy faktor s inymi chronickymi ochoreniami
ako napriklad kardiovaskularnymi. Medzi prvoradé
intervencie by mali patrit také, ktoré riesia hlavne
zakladné faktory ako je fyzicka aktivita a stravovanie.
Povedzme formou dostupnosti moznosti pre podporu
fyzickej aktivity v okoli domova (ako napriklad budo-
vanim $portovisk, parkov, cyklistickych chodnikov,
podporovanie bezpecnosti ako cyklistov, tak chodcov...),
dostupnosti ,.zdravych*“ potravin v bytovych oblastiach,
moznost raciondlneho stravovania v okoli biznis centier,
v Skolskych jedalniach. Zaroveri, podporovat opatrenia,
ktoré si zamerané na zmenu v zloZeni potravin, aby
sa znizil obsah pridaného cukru, soli, transmastnych
kyselin, nasytenych tukov, ako aj energeticky obsah.
V neposlednom rade je d6lezita samotna edukacia v ob-
lasti zdravého zivotného Stylu deti, mladeZe a rodicov.

ZAVER

Dané zistenia ukazuju zatazenie zhubnym novotva-
rom spdsobené vysokym BMI v Cesku aj na Slovensku.
Odhalilo sa, Ze 2120 pripadov imrti na zhubné novotva-
ry v Cesku a1 073 pripadov na Slovensku v roku 2016, by
bolo mozné prisudit prave vysokému BMI. U Zenskej
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populdcie je zaroven pozorovatelna stipajiica PAF s ve-
kom. To je mozné pripisat tomu, Ze so starnutim Zenskej
populacie dochadza aj k narastu telesnej hmotnosti.
Zistenia dalej potvrdzuju potrebu tsilia na zmiernenie
rastacich trendov obezity na trovni populacie. Ak st-
Casny trend prirastku hmotnosti obyvatelstva bude aj
nadalej pretrvavat je mozné predpokladat zvysujiice sa
zatazenie rakovinou. Tato Stidia tieZ informuje o po-
trebe implementacie preventivnych programov, ktoré
by zniZovali BMI u populacie.
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Aims: The aim of this study is to establish the prevalence of diabetes (DM) and prediabetes in
the Czech population aged 25-64 years and to evaluate the relationships with various

cardiometabolic, sociodemographic, and lifestyle risk factors.

Methods: This was an epidemiological study with a stratified, crosssectional, random sampling
design. Sociodemographic, lifestyle, and anamnestic data were collected through interviewer-

administered questionnaires, medical examination, and biochemical assays.

Results: Among the 1,189 participants, 114 were diagnosed with DM (9.6%), 330 with
prediabetes (27.8%) and 745 were non-diabetes/non-prediabetes individuals (62.7%). Logistic
regression analysis showed that overweight, general and abdominal obesity, hypertension, and
lower level of HDL (increased risk) significantly increased the risk of both prediabetes and
DM, while living in the cities diminished risk of DM. Among lifestyle variables the
significant increased risk of prediabetes and DM was found for smokers and ex-smokers. In
other lifestyle variables (marijuana lifetime prevalence, physical activity and frequency of

alcohol drinking) the significantly higher or lower risk for prediabetes or DM was not found.

Conclusions: The study shows a high prevalence of DM and prediabetes in the Czech

population of age between 25-64, providing data on their association with several risk factors.

Keywords: diabetes, prediabetes, EHES, Czech population, risk factors



Introduction

Diabetes mellitus (DM) is nowadays one of the most frequent metabolic disorders in the world,
and its prevalence among adults has been increasing globally over the last few decades [1, 2].
An estimation of 451 million persons (aged 18-99 years) with DM worldwide in 2017 was
suggested by International Diabetes Federation [3]. The amount is expected to increase to 693
million by 2045 [3]. Type 2 diabetes (T2DM) accounts for more than 90 percent of all DM
patients (4).

The term “prediabetes” was defined by the American Diabetes Association (ADA) as a state of
increased level but non-diabetes glycemia as indicated by a fasting plasma glucose (FPG) value
0f'5.6—6.9 mmol/L (impaired fasting glucose, IFG), a plasma glucose value of 7.8—11.0 mmol/L
in a 2-h oral glucose tolerance test (OGTT) or an HbA 1c value of 5.7-6.4% (39—-47 mmol/mol)
[5]. The identification of individuals with prediabetes provides an opportunity for intervention
through lifestyle modification and pharmacological interventions to prevent progression to DM
[6,7]. The number of persons diagnosed with DM among the Czech population in 2016 was
929 945 (prevalence rate 8.8%), but detailed information about DM risk factors are not known
as well as about those related to prediabetes (8,9). The high prevalence of DM is not only the
result of population ageing, but prediabetes and DM appear also among young adult and
middle-aged population as was already showed by Zejglicova et al. (10). Prevalence of DM
was found among 2.5% of young adult (25—44 years of age) and among 12% of middle-aged
population (45—64 years of age) and prediabetes among 15% resp. 40% (10).

Methods
Study subjects

Data from Czech EHES (European Health Examination Survey) 2014 were used. Main goal of
the survey was to obtain actual and relevant information about the non-communicable diseases

and its risk factors among the Czech middle-aged population.

The study subjects were recruited among the study population of the European Health Interview
Survey (EHIS). EHIS study was cross-sectional survey conducted in the Czech Republic in
2014 on the representative sample of 6737 participants. It consisted of four modules on health
status, health care use, health determinants and socio-economic background variables. The data

were collected by professional interviewer administered questionnaire. Among the other



variables EHIS covered the following topics: 1) Background variables on demography and
socio-economic status; 2) Health determinants such as smoking, alcohol consumption, etc. The

EHIS study design including the complete set of variables obtained is available elsewhere (11).

Respondents (in age group 25-64 years) of the EHIS were further asked to participate in EHES
survey. This participation in EHES survey was offered to 3850 respondents and 1220
participants were examined (the respondence rate was 32%). The health examination (EHES
2014) involved repeated measure of blood pressure, anthropometric measures and blood sample
analysis, including total cholesterol blood level, HDL-cholesterol blood level and glycated

hemoglobin.
Ethical considerations

Written informed consent was obtained from all EHES study participants before they underwent
any study-specific procedures. The EHES study was conducted according to the applicable
International Conference on Harmonisation (ICH)/Good Clinical Practice (GCP) standards and
the World Medical Association Declaration of Helsinki — Ethical Principles for Medical
Research Involving Human Participants and was approved by The National Institute of Public

Health of the Czech Republic.
Health outcome

The main health outcome was the prevalence of DM or prediabetes. The glucose metabolism
impairment phenotypes (DM, prediabetes) were defined according to the 2012 American
Diabetes Association (ADA) guidelines (5). We divided the study population (age 25—64 years
of age) into three groups according to the glycated hemoglobin level and prevalence of DM as
follows nondiabetic (HbAlc <5.6% (38 mmol/mol)), prediabetic (HbAlc>5.7% and < 6.5%
(> 39 and < 48 mmol/mol)) and diabetic group (HbAlc > 6.5% (48mmol/l)) and/or already
diagnosed with DM).

Covariates

Information regarding sociodemographic characteristics (age, sex, area of living, education
level), lifestyle characteristics (smoking habits, physical activity, marijuana lifetime
prevalence, alcohol consumption), and anamnestic data (personal medical history of DM,
hypertension, dyslipidemia, current antidiabetic, antihypertensive, or lipid-lowering therapy)
were collected through health questionnaires. Blood pressure, blood cholesterol level, level of

glycated hemoglobin (HbA1c) and obesity were based on medical examination.



Sociodemographic and lifestyle covariates

Education was categorized as primary, vocational, secondary or university. Area of living
(degree of urbanization) was based on EUROSTAT variable and methodology (see

https://ec.europa.eu/eurostat/web/degree-of-urbanisation/methodology). Our sample was split

into two categories: Cities and Towns/suburbs/rural areas. Participants were classified
according to smoking status (variable smoking habits) as non-smokers (participants who never
smoked), current smokers (participants who had smoked more than one cigarette per day, daily
or occasionally and had not stopped smoking), and ex-smokers (participants who had quit
smoking). Further, the variable Non-smoking lifetime prevalence was constructed to evaluate
the effect of smoking through life. Marijuana lifetime prevalence was dichotomised covariate.
Physical activity was categorised, according to the number of days with at least 10 min period
of physical activity per week, into three categories (0, 1-2, 3 and more days). Frequency of
alcohol drinking was categorised according to the number of days per week with alcohol

consumption into three categories (5—7, 14, less days).
All these covariates were obtained from health questionnaires based on subjective responses.
Clinical and biochemical measurements

During the physical examination, the following measurements were made using standard
procedures: weight, height, waist circumference (low risk: <94 cm in women and < 102 cm in
men), and systolic and diastolic blood pressure (SBP and DBP), respectively. Body mass index
(BMI) was calculated, participants with BMI of 25-29.9 kg/m? were categorized as being

overweight and those with BMI >30 kg/m? were considered obese.

Hypertension was defined as systolic blood pressure (SBP) (mean of the second and the third
measurements taken 1 min apart) >140 mmHg and/or diastolic blood pressure (DBP) (mean of
the second and the third measurements taken 1 min apart ) >90 mmHg and/or taking
antihypertensive treatment (12). The risky level for total cholesterol (TC) was defined as >5
mmol/l and/or lipid lowering therapy and for high-density lipoprotein (HDL) > 1,2 mmol/l in
men and >1mmol/l in women and/or lipid lowering therapy. All biochemical analyses were
performed at the Czech Institute of Accreditation officially certified laboratories according to

standardized procedures.


https://ec.europa.eu/eurostat/web/degree-of-urbanisation/methodology

Statistical analysis

One-way analysis of variance (ANOVA) was used to compare means of three groups of
respondents (non-diabetic, prediabetic and diabetic group). Further, the y>-test was used to
compare prevalence rates between non-diabetic and prediabetic and non-diabetic and diabetic
group in categorical variables. Finally, the binary logistic regression was used to estimate the
odds ratio for set of sociodemographic, metabolic and life-style explanatory variable. The
metabolic and life-style variables were controlled for age and sex. The dependent binary
variables were set as prediabetes (1) vs. non-diabetes (0) and similarly DM (1) vs. non-diabetes

(0). STATA 14 was used for data processing and for all data analyses.
Results

A total of 1220 patients were enrolled in the study, incomplete laboratory and demographic data
were found in 31 subjects. The final eligible sample consisted of 1,189 patients (97.5%), 476
were men (40%) and 713 women (60%).

The overview of clinical characteristics of the participants is shown in Table 1. Among the
1,189 participants, 114 were diagnosed with DM (9.6%), 330 with prediabetes (27.8%) and 745
were non-diabetes/non-prediabetes individuals (62.7%). The mean ages of the non-diabetic,
prediabetic, and diabetic participants were 43.3 (11.5), 52.1 (10.6) and 55.2 (9.0) years of age
(mean (SD values); p<0.001), respectively. In general, the mean value of followed
characteristics was “the worst” among the diabetic group. The mean value of BMI was 26.2
kg/m? among non-diabetic group compared to 32.9 kg/m? among diabetic group (p<0.001).
Similarly, the mean waist circumference increased from 88.8 cm in non-diabetic group to 107.8
cm in diabetic group (p<0.001). As well, the mean value of systolic BP increased through
groups; in diastolic BP the mean value was comparable for prediabetic and diabetic group but
significantly higher than among non-diabetic group. The only exception was the mean value of
TC, where the lowest mean value was found among the diabetic group (TC=5.03 mmol/l) and

the highest among the prediabetic group (TC=5.55 mmol/l).

The number of undiagnosed DM subjects in the whole study group was 19 (16.7%), the
proportion of undiagnosed patients was 17.6% (N=13) in the age group of 55—64 years, 23.8%
(N=5) in the age group of 45-54 years and 6.3% (N=1) in the age group of 3544 years.

The prevalence rate of diabetes in adult population (25-64 years) was 9.6% and the prevalence

rate of prediabetes was 27.8% (see Table 2). There was not found any significant difference in



male and female prevalence of prediabetes and DM. On the other hand, the prevalence of both,
prediabetes and DM, significantly increased with age, the highest prevalence was found in the
55-64 years age group, with 40.1% prevalence of prediabetes and 18.0% prevalence of DM.
Further, education was found as a strong determinant for prevalence of DM and prediabetes.
Among those with primary education there was 40% of prediabetics and 14.3% of diabetics.
Statistically significant difference was also found in prevalence of DM according to the area of
living. Among those living in cities the prevalence of DM was 6.7% compared to 10.7% among

population living in towns/suburb and rural areas (p=0.031).

Further, the prevalence rates of DM and prediabetes were found to increase significantly with

BMI, waist circumference, TC and HDL cholesterol level and hypertension.

Smoking habits were similar among non-diabetic and prediabetic group (p=0.138), while
among diabetic group there was higher proportion of ex-smokers. Prevalence of prediabetes
and DM was higher among population with zero physical activity compared to population
involving physical activity into their lives (in both p<0.001). Frequency of alcohol drinking was

not significant with prevalence of prediabetes (p=0.075) or DM (p=0.437).

Logistic regression analysis showed that overweight, general and abdominal obesity,
hypertension, and lower level of HDL (increased risk) significantly increased the risk of both
prediabetes and DM (see Table 3), living in the cities significantly diminished risk of diabetes.
For instance, among obese population the prediabetes risk (odds ratio) was 2.4 compared to
normal weighted population and nearly 10times higher was the risk of DM. Among life style
variables the significant increased risk of prediabetes and DM was found for smokers and ex-
smokers. While, being a smoker indicated higher risk of prediabetes (OR=1.37, p=0.05) and
being an ex-smoker the higher risk of DM (OR=2.74, p<0.001) compared to lifetime non-
smokers. In other life-style variables (marijuana lifetime prevalence, physical activity and
frequency of alcohol drinking) the significantly higher or lower risk for prediabetes or DM was

not found.
Discussion

The EHES study was the first national study which systematically estimated the prevalence of
DM and prediabetes in the adult population (25-64 years) in the Czech Republic and at the
same time identified main DM risk factors within this population. The survey showed that the

prevalence of DM was 9.6% (8% was already known, but 1.6% was previously unrecognized).



The total diabetes prevalence was higher in men than in woman, but the difference was not

significant.

The prevalence of DM was higher than that revealed in post-Monica study (7.1%), a similar
survey focused on the same age groups conducted in the six districts of the Czech Republic in
the previous decade (2006-2009) (13). The difference is concordant with the overall DM
prevalence increase (1), and also with the graduate increase of DM prevalence in the Czech
Republic (in absolute numbers 804 987 patients in 2007, 927 373 in 2014) (9). Furthermore,
rather more strict definition of DM according to HbAlc levels was used in our study while
fasting plasma glucose or DM history was used in the post-Monica study, which could also
contribute to this difference (14). The highest increase of DM prevalence among the age groups
between the post-Monica study (13) and our survey was found in that of 35-45 years with the
increase of 270%. There was 24% increase in DM prevalence in age groups of 54-65 years and

almost the same increase in groups of 45—65 years.

A very alarming finding was that 16.7% of DM patients were previously unrecognised, with
the 17.6% of previously undiagnosed patients within the age group between 55-64 years and
even 23.8% of those in the age group between 45-54 years. Although the total portion of
unrecognized DM patients seems to be low in our study group (1.6%) and actually is lower than
whole population numbers reported from the other countries (e.g. 1.7% in Slovakia (15), 2.4%
in Romania (16) or 6% in Spain (17), still substantial portion of patients of age between 45-64

remain undiagnosed.

The EHES study showed that the prevalence of prediabetes among population of age 25-64
years in the Czech Republic was nearly 28 %. The highest portion of subjects with prediabetes
(40 %) was found in the age group 55—64, but substantial portion (35%) was also found in the
age group 44—-54 years.

The studies dealing with DM and prediabetes prevalence in the Central and Eastern Europe that
would focus on the same age groups , are not available, thus a reasonable direct comparison

regarding prevalence and other variables is not possible.

Regarding the DM risk factors, this investigation showed that in the single-factor analysis, BMI,
central obesity, TC, HDL, hypertension, ever-smoking status, level of physical activity, and
level of education were significantly associated with the prevalence rates of DM and

prediabetes, while area of living was significantly associated with DM only.



In a multinomial logistic regression model, older age, overweight status, obesity, central
obesity, lower HDL level, hypertension, ever-smoker and also ex-smoker status, were risk
factors for DM, while living in high density areas and higher level of education than primary

or vocational was a protective factor against DM.

In the same model, older age, overweight status, obesity, central obesity, higher TC and lower
HDL level, hypertension, current-smoker status and primary education were risk factors for

prediabetes, while higher level of education than primary was a protective factor.

Most of the above mentioned risk factor are well known and were found in several other studies
(15—18). Apart of them living in the cities (not in towns) we found as an independent DM risk
factor. This is concordant with a recent Czech diabetes registry which showed that the lowest
regional DM prevalence is in the capital city Prague (7.6%), while the country prevalence is 9.4
% (19). We may speculate that this is due to a higher education associated with people living
in the cities as the percentage of university type education is twice higher than country average

(38% vs. 19% in 2018).

We found high level of TC to be a risk factor in prediabetes but not in DM, what is very probably
result of TC screening in DM patients followed with successful treatment. The highest portion
of ever-smokers as well as ex-smokers among the three analysed groups was in DM patients
suggesting that this medical condition is in a way a strong reason to quit smoking. This fact
very probably explains why current-smoker status is a risk factor for prediabetes but not for
DM. Ex-smoker status only was found as a risk factor for DM in a Romanian PREDATORR
study (16) while in a Chinese study (18) current-smoker status was a risk factor for both

prediabetes and DM.

Marijuana use of higher frequency was found to be associated with prediabetes in one study
(20) but not with DM (20, 21). We analysed this possible association in our data but no
association was found significant. However, the risk even insignificant (p=0.688) of prediabetes

was by 12% higher in marijuana users than among lifetime non-users.

Even the physical activity and the frequency of alcohol drinking did not play a role in a
multinomial logistic regression model, the distribution of categories of these variable were
different. Among non-diabetics there were 56% of none physically active ones, while among
diabetics this share was almost 80%. Similarly, the highest proportion of daily drinkers was
found in diabetic group (18%) and the lowest among non-diabetics (14%). These findings could

point out to reserves in the health behaviour of diabetics.



The present study has several strengths. Primarily, it was the first study involving the
representative sample of general population of the whole country. Second, the data and sample
collection were done under the guidelines and the requirements for the implementation of
standardized national health examination surveys (HES) in the European countries. Complex
set of covariates including those which are no routinely analysed into this type of studies such

as marijuana use, place of living, level of physical activity, were involved.

Also, several limitations of the study need to be considered when interpreting the results. First
of all, the data came from cross-sectional study, thus we could not examine the cause-effect
relationship between the followed risk factors and prevalence of prediabetes and DM. Second,
the data did not allow us to distinguish between type 1 and type 2 DM. Third, respondence rate
of EHES survey was 32 %. In last decades, population health surveys have tended toward lower
response rates not only among Czech population but also in other countries [13, 22-23]. As
several studies [24, 25] have shown a lower level of self-rated health or higher prevalence of
chronic diseases among non-respondents, we could assume, that our results of prediabetes and

DM prevalence within the Czech population could be even underreported due to selection bias.
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Table 1: General characteristics of the sample (groups)

Variable Nondiabetic group | Prediabetic group | Diabetic group | ANOVA
total=1189 n=745 n=330 n=114

Mean (SD) Mean (SD) Mean (SD) Prob>F
HbAIC (%/mmol/mol) 5.3(4.9)/34 3.1) | 5.9 (0.3)/41 (2.1) | 7(2.3)/53(18.2) | <0.001
Completed age (years) 43.3 (11.5) 52.1(10.6) 55.2 (9.0) <0.001
BMI (kg/m2) 26.2 (4.7) 28.7(5.4) 32.9(7.2) <0.001
Waist circumference (cm) 88.8 (13.4) 95.1 (14.1) 107.8 (16.8) <0.001
TC (mmol/l) 5.27 (1.07) 5.55(1.01) 5.03 (1.18) <0.001
HDL (mmol/l) 1.59 (0.46) 1.51(0.43) 1.29 (0.37) <0.001
systolic BP (mmHg) 121.4 (16.4) 127.3 (17.0) 132.8 (19.4) <0.001
diastolic BP (mmHg) 78.9 (10.5) 82.5 (10.5) 82.3 (10.7) <0.001

Notes: BMI - Body mass index, TC - serum total cholesterol, HDL high-density cholesterol, BP - blood

pressure



Table 2: Prevalence of prediabetes and diabetes in the adult population (aged 25-64), Czechia, 2014

nondiabetic | prediabetic | diabetic |p-value galue p-
Risk factor/variable group group group |1 2 value 3
n % n % n %
Total 745 62,7 330 27,8| 114 9,6
Sex Male 297 62,1| 126 264| 55 11,5
Female 448 63,00 204 28,7| 59 8,3| 0.160 | 0.602 | 0.090
Age group 25-34 202 86,0 30 12,8 3 13
35-44 227 78,5 46 159| 16 5,5
45-54 144 56,7 89 350| 21 8,3
55-64 172 41,8 165 40,1| 74 18,0|<0.001 |<0.001 | <0.001
Education Primary 32 45,7 28 40,0 10 14,3
Vocational 244 58,5| 114 27,3| 59 14,1
Secondary 297 65,6| 127 28,0 29 64
University 172 69,1 61 245| 16 6,4|<0.001|<0.001|<0.001
Area of living/ Cities 216 659 90 274| 22 6,7
Towns/suburb/rural
Degree of urbanization areas 529 61,4 240 279| 92 10,7 0.097 | 0.564 | 0.031
BMI categories Normal 334 78,001 84 19,6/ 10 2,3
Overweight 270 624 127 29,3| 36 8,3
Obese 141 43,01 119 36,3| 68 20,7 | <0.001 | <0.001 | <0.001
Waist circumference Low risk 496 739| 150 22,4 25 3,7
Increased risk 238 47,1 179 35.4| 88 17,4|<0.001 |<0.001 | <0.001
Blood cholesterol level Low risk 327 72,5 88 19,5| 36 8,0
Increased risk 418 56,6 242 32,8 78 10,6|<0.001 [<0.001| 0.013
High-density cholesterol ~ Low risk 687 65,1 287 272 81 7,7
Increased risk 58 43,6 42 31,6 33 24,8|<0.001| 0.010 | <0.001
Hypertension Yes 213 47,1 155 34,3| 84 18,6
No 528 72,3| 173 23,7| 29 4,0|<0.001 |<0.001|<0.001
Smoking habits Non-smoker 394 67,1 153 26,1| 40 6,8
Ex-smoker 139 554 68 27,1| 44 17,5
Smoker 212 60,4] 109 31,1| 30 &,5|<0.001]| 0.138 |<0.001
Non-smoking Non-smoker 394 67,1 153 26,1| 40 6,8
Smoker or ex-
lifetime prevalence smoker 351 58,3| 177 29,4 74 12,3| 0.001 | 0.048 | <0.001
Marijuana yes/ever 86 78,9 21 19,3 2 1,8
lifetime prevalence no/never 659 61,0] 309 28,6| 112 10,4|<0.001 | 0.009 | 0.001
Physical activity 0 days 414 56,5| 231 31,5| 88 12,0
number of days with 10
min PA o 1-2 days 203 746 52 19,1 17 63
3 and more days 128 69,6 47 255 9 4,9|<0.001 {<0.001 |<0.001
Frequency of alcohol
drinqkingy >~ days 103 59,9 49 28,5| 20 11,6
days per week 1-4 days 272 67,2 97 24,0 36 89
0 days 370 60,5| 184 30,1| 58 9,5 0.179 | 0.075 | 0.437

Notes: p-value 1 — p-value for the difference between groups;
p-value 2 — p-value for the difference between prediabetic and nondiabetic groups;
p-value 3 —p-value for the difference between diabetic and nondiabetic groups



Table 3: Risk factors for prediabetes and diabetes in the adult population (aged 25-64), Czechia, 2014
crude OR for sex, age, education and degree of urbanization, other variables controlled for age and sex

Variables Prediabetes risk Diabetes risk
p- p-
OR CI195% value | OR CI195% value
Sociodemographic
variables
Sex Male 1 1
Female 1.073 0.823-0.140 0.602 | 0.711 0.497-1.056 0.091
Age group 25-34 1 1
1.363-
35-44 1.364 0.829-2.224 0.221 | 4.746 16.525 0.014
2.874—
45-54 4.162 2.612-6.630 <0.001| 9.819 33.543  <0.001
8.972—
55-64 0.459 4.164-10.019 <0.00128.969  93.531 <0.001
Education Primary 2467 1.374-4.429 0.002 | 3.359 1.399-8.063 0.007
Vocational 1.317 0.913-1.901 0.141 | 2.599 1.446-4.670 0.001
Secondary 1.205 0.843-1.726 0.306 | 1.049 0.554-1.988 0.882
University 1 1
Area of living/ Cities 1 1
Degree of urbanization Towns/suburb/rural
areas 1.088 0.815-1.454 0.564 | 1.706 1.045-2.791 0.033
Metabolic variables
BMI categories Normal 1 1
Overweight 1.419 1.007-1.200 0.046 | 2.700 1.280-5.690 0.009
4.817-
Obese 2401 1.666-3.461 <0.001]| 9.864 20.200  <0.001
Waist circumference Low risk 1 1
Increased risk 1.812 1.362-2.411 <0.001| 5.387 3.279-8.846 <0.001
Blood cholesterol level Low risk 1 1
Increased risk 1.418 1.040-1.939 0.027 | 0.908 0.574-1.439 0.684
High-density cholesterol ~ Low risk 1 1
Increased risk 2.057 1.306-3.239 0.002 | 5.397 3.118-9.343 <0.001
Hypertension Yes 1.430 1.055-1.938 0.021 | 4.345 2.651-7.123 <0.001
No 1 1
Life style variables
Smoking habits Non-smoker 1 1
Ex-smoker 1.203 0.831-1.741 0.326 | 2.735 1.647-4.544 <0.001
Smoker 1.374 1.002-1.886 0.049 | 1.457 0.859-2.471 0.162
Non-smoking Non-smoker 1 1
lifetime prevalence Smoker or ex-
smoker 1.306 0.989-1.723 0.060 | 1.996 1.290-3.088 0.002
Marijuana yes/ever 1.118 0.649-1.925 0.688 | 0.317 0.073-1.370 0.124
lifetime prevalence no/never 1 1
Physical activity 0 days 0.979 0.655-1.465 0.921 | 1.684 0.792-3.580 0.175
number of days with 10 1-2 days
min PA 0.632 0.392-1.020 0.060 | 1.098 0.458-2.634 0.834
3 and more days 1 /
Frequency of alcohol 5-7 days
drinking 0.725 0.471-1.115 0.143 | 0.686 0.362—-1.300 0.247



days per week 14 days 0.771 0.600-1.060 0.110 | 0.861 0.528-1.404 0.548
0 days 1 1
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