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Abstrakt

Diabetes mellitus je velmi nebezpecné onemocnéni, které se projevuje hyperglykémii neboli zvySenou
hladinou cukru v krvi. Pozdni rozpoznani nemoci ¢i nedodrzovani lécebnych postupti mize vést
k rozvoji naslednych komplikaci, které nemocného vyrazné omezuji v kazdodennim zivoté a vyzaduji
finan¢né naro¢nou lékatskou pomoc. Rostouci prevalence tohoto onemocnéni, kterd uz se netyka jen
vyspélych zemi, je tak obrovskou hrozbou nejen pro zdravotni systémy, ale i pro celou spolecnost.

Cilem této dizertaéni prace je analyzovat sou¢asnou populaci diabetikii v Cesku na zakladé
geodemografickych charakteristik. ZvySena pozornost bude vénovana analyze osob s diabetem
Z hlediska veku, ktery je v ceském prostiedi nedostatecné datoveé podchycen. Z toho divodu budou
V praci vyuzita anonymizovana data od nejvétsi Ceské zdravotni pojistovny — od VSeobecné zdravotni
pojistovny CR.

V prvni ¢asti této dizertaéni prace bude diabetes mellitus pfedstaven z medicinského pohledu, kdy
bude kladen diiraz hlavné na popis zakladnich typti tohoto onemocnéni, ale pozornost bude vénovana
i dal$im zdravotnim komplikacim, které tato nemoc muze zpusobovat. V teoretické casti nebude
opomenuta diskuze nad hlavnimi rizikovymi faktory, ovliviiujicimi rozvoj nemoci, jako jsou genetické
predispozice, vék, obezita nebo dalsi mozné vlivy zvysujici riziko onemocnéni diabetem.

StéZejni ¢asti prace budou analytické kapitoly, kde bude kromé vyvoje prevalence a incidence
diabetu popséana také veékova struktura diabetikd. Pravé vék muize byt rozhodujicim Cinitelem pii
vzniku tohoto onemocnéni, a tak bude pomoci metody dekompozice kvantifikovan vliv zmény vékové
struktury a zmény intenzity incidence na narist po¢tu novych diabetikli v ¢ase. Diabetes mellitus je
onemocnénim, které zvysuje riziko imrti u nemocnych, a z toho divodu bude podrobnéji analyzovana
i imrtnost osob s diabetem. Ziskana data od Veobecné zdravotni pojistovny CR dovoluji zaméfit se
také na poskytovani a spotfebu zdravotni péce u diabetikil. Zpracované analyzy by tak mohly poukazat
na pripadné nedostatky v poskytovani zdravotni péce.

Pocet nemocnych s diabetem v Cesku dlouhodobé nartista. Pro v&asnou reakci na zvysujici se
pocet nemocnych je tfeba znat i budouci vyvoj prevalence diabetu. Proto byla do predkladané
dizertaéni prace zafazena kapitola vénovana modelaci budouciho vyvoje, ktery by predikoval poéty

nemocnych na zéklad¢ pfedem stanovenych predpokladu.



Abstract

Diabetes mellitus is a life-threatening disease which presents as hyperglycaemia or raised blood
glucose. Late detection or a failure to follow treatment guidelines may lead to complications that
significantly impact on the sufferer’s daily life and require expensive medical treatment. The growing
prevalence of this disease, which no longer only affects developed countries, therefore presents
enormous risks to health care systems and society as a whole.

The aim of this thesis is to analyse the geodemographic characteristics of the current diabetic
population in Czechia. Particular attention will be paid to the age of diabetes sufferers, since in
Czechia data on this is lacking. In pursuit of this aim the thesis makes use of anonymised data
from the largest Czech health insurance company (Czech General Health Insurance).

The first part of the thesis looks at diabetes mellitus as a medical condition, concentrating
primarily on the basic types of the disease but also considering the potential health complications
this disease causes. The theoretical part will discuss the main risk factors of developing the
disease, such as genetic predisposition, age, obesity and other potential factors that increase the
risk of diabetes.

The central part of the thesis consists of analytical chapters that look at the prevalence and
incidence of diabetes as well as the population age structure of diabetics. Age can be a determining
factor for diabetes and so the decomposition method is used to quantify the impact of changes in
the population age structure and incidence rate on the increase in new cases of diabetes over time.
Since diabetes mellitus is a potentially fatal disease, deaths in diabetes sufferers will also be
analysed in detail. The data obtained from Czech General Health Insurance allows us to investigate
the provision and take-up of health care among diabetics. The subsequent analyses therefore allow
us to highlight any insufficiencies in health care provision.

The number of diabetes sufferers is rising over the long-term in Czechia. Hence knowledge of
future trends in diabetes prevalence is essential to ensure a timely response to this growth. The
thesis therefore includes a chapter on modelling future change, which could be used to predict the
number of sufferers on the basis of this assumption.



Uvod

Uroveii mediciny V poslednich desetiletich vyrazné pokrocila. Spolu snovymi technologiemi,
1é¢ebnymi postupy a medikamenty se postupné proménuje také zebticek nejéastéjsich chorob. Do
popftedi se v poslednich letech dostavaji choroby, které maji sviij ptivod mimo jiné ve zméné zivotniho
stylu. Jednou z téchto nemoci, ¢asto oznacovanych jako tzv. civiliza¢ni choroby, je i diabetes mellitus.
Jedna se o nevyléCitelnou chorobu, ktera ovliviiuje téméf vsechny mechanismy v lidském téle.
Podobné jako u ostatnich civiliza¢nich chorob je i v pfipadé diabetu velmi dilezity Zivotni styl
jedince. Sedavy zplisob zaméstnani, nedostatek pohybu a $patné stravovaci navyky a s tim souvisejici
obezita patii k hlavnim pfi¢inam stale se zvySujiciho po¢tu osob, které timto onemocnénim trpi.

Diabetes mellitus je heterogenni chronické onemocnéni. Je pro n&j charakteristickd zména
metabolismu glukozy, jejiz koncentraci v krvi neni organismus nemocného schopen udrzet
v normalnim rozpéti hodnot (Skrha et al., 2009). Diabetes se objevuje nejéastéji ve dvou zakladnich
formach — diabetes mellitus 1. typu a diabetes mellitus 2. typu. Diabetes 1. typu se projevuje ruzné
rychle probihajicim zanikem B-bun¢k nemocného (Rybka, 2007). V téchto bunkach by mélo dochazet
k tvorbé inzulinu, ktery zpracovava glukozu v krvi. Zanikem B-bun¢k tak vzniké absolutni nedostatek
inzulinu a nemocny se stava doZivotné zavislym na dodavani tohoto hormonu do téla. Na vzniku
diabetu 1. typu se podileji jak faktory genetické, tak také faktory vnéjsi — virova onemocnéni, dietni
vlivy nebo nékteré 1éky (Skrha et al., 2009). Nemocnych cukrovkou 1. typu bylo v roce 2013 v Cesku
pres 58 tis. (UZIS CR, 2015). Prevalence diabetu 2. typu je vyrazné vyssi. V roce 2013 bylo Cesku
témet 790 tis. nemocnych s touto formou nemoci a pocet diabetikil 2. typu dlouhodobé nartista. Ke
vzniku diabetu 2. typu dochazi kombinaci inzulinové rezistence a nedostatku inzulinu u nemocného
(Skrha et al., 2009). Pfi tomto typu diabetu B-buiiky inzulin produkuji, ale télo nemocného je vii¢i
nému rezistentni. Rizikovymi faktory pro vznik tohoto typu cukrovky je krom¢ genetické predispozice
a vyssiho véku, predev§im obezita. ZvySena télesna hmotnost je typickym jevem u diabetu 2. typu
a objevuje se u 9 z 10 diabetiku 2. typu (Svacina, Bret$najdrova, 2003). Dalsimi typy cukrovky jsou
gestacni diabetes, objevujici se u zen behem t€hotenstvi, nebo ostatni specifické typy diabetu, které se
objevuji napriklad pii chorobach slinivky btfisni. Pocty osob s témito typy diabetu jsou v porovnani
S hlavnimi dvéma typy zanedbatelné.

Diabetes velmi dlouho neboli (Svaéina, 2008) a to je jeho nejvétsi nebezpeéi. Velmi ¢asto dochazi
k rozpoznani choroby az kdyZz uz je pozdé a u nemocného se jiz objevily zdvazné zdravotni
nez samotny diabetes (Ceska diabetologicka spole¢nost, 2012). Mezi komplikace diabetu se fadi jak
akutni stavy vzniklé pii diabetu (hypoglykémie nebo diabetickda ketoacidoza) tak také chronické
komplikace (diabetickd retinopatie, diabetickd nefropatie, diabetickd neuropatie, tzv. syndrom
diabetické nohy). U diabetikt je také vyrazné vyssi riziko kardiovaskularnich onemocnéni.

Rostouci prevalence nejen samotného diabetu, ale také pfidruzenych komplikaci, predstavuje
vyrazné finan¢ni zatiZzeni pro zdravotni systém. Nejucinnéj§im prostiedkem pro boj s diabetem se tak
stava primarni prevence, tedy pfedchazeni vzniku tohoto onemocnéni. V souvislosti s diabetem je pak
velmi dilezita hlavné prevence obezity, ktera je jednim z hlavnich rizikovych faktorti vzniku diabetu
2. typu. Zavislost diabetu a obezity dokladaji Larsson a Wolk (2006) tvrzenim, ze kazdym kilogramem
télesné vahy navic nartsta riziko diabetu o 9 %.



Cile a hypotézy prace

Pro efektivni boj s diabetem, je tfeba podrobné znat soucasny stav nemocnosti vlivem tohoto

onemocnéni a vSechny jeho podminénosti. Snahou piedkladané dizertacni prace tedy je obohatit

soucasné znalosti o diabetu, piipadné poodhalit mozné nedostatky ve spotiebé ¢i poskytovani

zdravotni péce diabetikiim v Cesku. Prace si stanovuje nasledujici cile:

Analyzovat nemocnost vlivem diabetu v Cesku, predev§im charakterizovat populaci diabetika
z pohledu geodemografickych charakteristik, hlavné z hlediska véku. Zaroven je snahou

odhadnout a popsat vyvoj prevalence, incidence a umrtnosti diabetik.

Zhodnotit spotfebu zdravotni péCe a uroven poskytovani zdravotni péfe pacientim
s onemocnénim diabetes mellitus. Podrobngjsi analyza v kombinaci s popisem regionalni
diferenciace prevalence diabetu miZe poukazat na piipadné nedostatky ve spotiebé
¢i poskytovani zdravotni péce.

Popsat regiondlni diferenci nemocnosti vlivem diabetu v Cesku. Cilem je uréit izemni oblasti
S Vy$§i mirou vyskytu onemocnéni a tim poukazat na regiony, kde je tieba dostatecné zabezpecit

zdravotni sluzby pro nemocné.

Pokusit se odhadnout budouci vyvoj poétu diabetikit v Cesku. Vytvotit model budouciho

vyvoje, ktery by predikoval po¢ty nemocnych na zakladé pfedem stanovenych piedpokladu.

Na zakladé dostupné literatury a dosud publikovanych analyz byly stanoveny vyzkumné hypotézy,

které by mély byt v piedkladané dizertaéni praci verifikovany:

H1

H2

H3

H4

Prevalence i incidence diabetu v Cesku nariista. Mezi roky 1990 a 2010 vzrostl podet diabetikii
v Cesku 0 44 %. Stoji za ristem po&tu novych diabetikii zvyseni intenzity nemocnosti nebo je
soucasna situace zpusobena, s ohledem na vyraznou zavislost onemocnéni na véku, starnutim
populace? VVzhledem k tomu, Ze Karen et al. (2014) poukazuji na rist nemocnosti vlivem diabetu
Vv zavislosti na zvySovani obezity, kterou povazuji za jeden z rizikovych faktort, Ize predpokladat,
fe rist incidence diabetu v Cesku je zpiisoben spiSe zvySenim intenzity nemocnosti nei

zvySovdanim podilu starSich osob v populaci.

Onemocnéni diabetes mellitus zvySuje morbiditu a mortalitu populace (Karen et al., 2013).
Z toho duvodu Ize predpokladat, Ze nadéje doZiti pii narozeni u diabetické populace bude
niz¥i, ne¥ je nadéje doiti p¥i narozeni celé populace Ceska. Je také predpokladem, Ze
vzhledem k obrovskému posunu v medicing, se daii imrti osob s diabetem oddalovat a Ize tedy
predpokladat, %e nadéje dofiti pii narozeni osob s diabetem bude v dlouhodobém horizontu
naristat.

Dodrzovani stanovenych lécebnych postupti a pravidelné kontroly u lékate jsou pro 1écbu
diabetu velmi dulezité. Lékatfi a zdravotni pojistovny by tak méli reagovat na piipadnou
poptavku po odborné diabetologické péci a smétovat zdravotni pééi do regionl, kde je
prevalence diabetu vyssi. Pitedpokldadame tedy, Ze v regionech s vyssi prevalenci diabetu Ize
ocekavat lepsSi dostupnost lékaiské péce.

Nartst poctu osob s diabetem byl v poslednich letech enormni. Lze oéekdvat, %e i pii zachovini

soucasnych mér incidence a umrtnosti, bude pocet nemocnych i nadidle nariistat.



Zdroje dat a metodologie

Kvalitni analyza dat a nasledné vyvozovani zavért je vzdy zavislé na kvalitnich vstupnich datech.
Dostupnost datovych zdrojii o nemocnych cukrovkou je v Cesku pomérné omezena. Jednim z hlavnich,
vefejné dostupnych zdroji dat o diabeticich je UZIS CR. Tato instituce pravideln& vydava publikace
,Péte 0 nemocné cukrovkou® a ,,Cinnost oboru diabetologie, péce o diabetiky*. V téchto publikacich
jsou dostupné informace o poctech diabetikil podle typu diabetu, podle typu pfidruzenych komplikaci,
ale je zde rovnéz dokumentovana i regionalni diferenciace v poctu nemocnych cukrovkou v jednotlivych
krajich Ceska nebo informace o zpiisobu 16¢by diabetikil. Pfestoze vyse uvedené publikace poskytuji
Siroké spektrum dat, ze kterych lze zjistit zakladni trendy v nemocnosti vlivem diabetu,
z demografického pohledu chybi jeden zakladni aspekt, atim je vék. Data o v€kovém rozloZeni
nemocnych nejsou vetejné dostupna a disponuji jimi pouze zdravotni pojistovny, které maji tyto udaje
z dat 0 vykazané pé¢i u svych pojisténci. V predkladané dizertani praci budou vyuzita anonymizovana
data od V3eobecné zdravotni pojistovny CR (VZP CR), kter je co do podtu pojisténcii nejvétsi Seskou
zdravotni pojistovnou. Kmen pojisténcti VZP CR tvoii piiblizné 60 % celé populace Ceska, coz miize
byt brano jako dostatecné velky vzorek, ze kterého lze vychazet pii vytvafeni relevantnich
statistickych zavérd. Odlinosti struktury pojisténci VZP CR a populace Ceska byly eliminovany
metodou nepiimé standardizace, coz umoznilo &init zavéry platné pro viechny diabetiky v Cesku.

Od VZP CR byla ziskdna anonymizovana data o viech pojisténcich této pojistovny, kteii se ve
vybranych letech (2001, 2004, 2007, 2010 a 2013) Iéc¢ili v diabetologické ambulanci, ptipadné
v ordinaci praktického lékafe (v tom piipad€ u nich byl vykdzan zdravotni vykon 01201 — Péce
0 stabilizovaného kompenzovaného diabetika 2. typu praktickym Iékafem) a zarovenn u nich byla

zjisténa jedna z nize uvedenych diagnoz dle 10. revize Mezinarodni klasifikace nemoci:
e diabetes mellitus 1. typu (E10)
e diabetes mellitus 2. typu (E11)
o diabetes mellitus spojeny s podvyzivou (E12)
e jiny ur¢eny diabetes mellitus (E13)
e jiny neurceny diabetes mellitus (E14)

Za uvedené diabetiky byly ziskany tyto informace: pohlavi, datum narozeni a pfipadné i datum
umrti, misto bydlisté, typ diabetu i s informaci o komplikacich, uvedenych na ¢tvrtém misté kodu
diagnozy a také informace o vykazané zdravotni péci v nasledujicich odbornostech: vseobecné
praktické 1ékafstvi, vnitini 1ékafstvi — interna, diabetologie, kardiologie, nefrologie, ortopedie,
oftalmologie a byly zjistény rovnéz informace o podstoupenych laboratornich vySetieni.

Lécit ve svych ordinacich nekomplikované pacienty s diabetem 2. typu bylo praktickym l1ékaitim
umoznéno az od 1. 1. 2010. Prestoze se tak dé€lo i predtim, prakticti 1ékafi za tuto praci nebyli do té
doby nijak odménovani (Karen, Hamouz, 2010). Data o diabeticich za odbornost 001 (vSeobecné
praktické lékai'stvi) jsou tak v této praci jsou tato data dostupna jen za roky 2010 a 2013.

Pouzitd data od VZP CR jsou bezesporu velmi cenni. Je viak tfeba zminit mozné problémy,
diagn6z. Urceni pfesné diagnézy je Cisté na posouzeni lékatem, pficemz problematické mulize byt

i posouzeni samotného typu diabetu. Lékaf mize své ptivodni rozhodnuti béhem 1é¢by nemocného



ptrehodnotit. Proto se v datech mtize u jednoho pacienta objevovat vice typd diabetu béhem jednoho
kalendainiho roku. Do analyz byly zapocitany vsechny typy diabetu, které byly u jednoho pojisténce
evidovany. Data, vyuZita v této praci, mohou byt dale zatizena chybou Vv disledku zvoleného zpiisobu
vybéru dat. Pro potfebu piedkladané dizertaéni prace byli vybrani vzdy vichni pojisténci VZP CR,
kteti v daném roce navstivili diabetologa ¢i praktického lékafe a byla u nich uvedena nécktera
Z vybranych diagnéz. Mohlo se vSak stat, Ze detekovany diabetik ambulantniho 1ékafe zminované
odbornosti v daném roce nenavstivil. Divodem miize byt naptfiklad Gmrti pacienta, dlouhodoba
hospitalizace, pfechod k jiné zdravotni pojistovné ¢i jakykoliv jiny divod. Ve zminovanych piipadech
pak mohou informace o téchto nemocnych v datovém souboru chybét. Z tohoto divodu bylo
pfistoupeno k mirné upravé zdrojového souboru, kdy ptedevSim pro detekovani novych piipada
(incidence) byly chybé&jici roky u vybranych pojisténcti doplnény (napf. pokud se diabetik vyskytoval
v datovém souboru za roky 2001, 2004, 2010 a 2013, byl pro pfipady zjistovani pohlavni a vékové
struktury doplnén do souboru také pro rok 2007). I pfes vySe uvedené nedostatky, které data mohou
obsahovat, je VZP CR stile jedine¢nym zdrojem informaci a jedna se tak pravdépodobné
0 nejrozsahlejsi datovy zdroj, ktery je dnes mozné o diabeticich ziskat.
Pfi analyze dat byly vyuzity zékladni postupy urcené pro vypocet demografickych ukazateld,

konkrétné se jednalo o tyto metody:

e metoda nepiimé standardizace, pomoci které byly eliminovany rozdily mezi v€kovou

strukturou diabetiki u VZP a populaci Ceska (dle Kalibové, 2001);

e metoda vypoctu umrtnostnich tabulek (dle Kalibové, 2001);

e dekompozice rozdilu mezi mérami do dvou komponent (dle Kitagawy, 1955);

e dekompozice rozdilu mezi dvéma hodnotami nad¢je doziti (dle Pressata, 1995)

o metoda vypoctu zdravé délky zivota (dle Robine et al., 2007).

Pti hodnoceni regionalni diferenciace prevalence diabetu byly vyuzity metody statistické analyzy
dat, predevsim pak korelacni analyza, pro zjistovani zavislosti dvou proménnych. Pro zjisténi vlivu
vybranych proménnych na vznik pfidruzenych komplikaci diabetu byla vyuzita metoda binarni
logistické regrese, pomoci které byly spocitany tzv. poméry Sanci neboli odds ratio. K vypoctu
regresni analyzy byl vyuzit statisticky program SPSS.

Aby bylo mozné naplnit vSechny cile prace, bylo nutné odhadnout budouci vyvoj poctu diabetikl
v Cesku. S ohledem na velké mnozstvi rizikovych faktortl, které s diabetem tizce souvisi, a jejich
obtiznou predikovatelnost, byl pro odhad budouciho poctu diabetikti pouzit hypoteticky model. Ten
vychazi z predpokladu, ze by ve€kové specifické miry incidence a umrtnosti zistaly na Grovni
posledniho sledovaného roku, tedy roku 2013. Vysledkem tedy je vyvoj poctu diabetikli a jejich
pohlavni a vékové struktury, ktery by byl (s ohledem na neménné hodnoty Gimrtnosti a incidence)
ovlivilovan pouze zménami ve vékové struktufe celkové populace. Vypocet budouciho poctu
nemocnych je zalozen na posouvani soucasného poctu diabetikti do vysSich vékovych skupin. K nim
jsou v kazdém projektovaném roce pricitany nové pripady diabetu, které byly odhadnuty na zakladé¢
vekové specifickych mér incidence a projektovaného stfedniho stavu obyvatelstva v Cesku dle
Ceského statistického titadu (CSU). Neni opomenuta ani umrtnost diabetikii a v kazdém sledovaném
roce jsou pak také odeéteni zemfieli s cukrovkou v zavislosti na vékové specifickych mérach amrtnosti

a projekcei populace Ceska.



Hlavni vysledky

Problematika diabetu je v poslednich letech ¢asto diskutovanym tématem. Poéet nemocnych v Cesku
dlouhodob& nartistd, coz doklada i obrazek 1. Rist prevalence diabetu v Cesku je zapiicinén
predevsim ristem poctu nemocnych s diabetem 2. typu.

Na zékladé analyzy pohlavni a vékové struktury nemocnych je mozné tvrdit, ze v Cesku dominuji
mezi nemocnymi s diabetem osoby ve vys§im véku. Prestoze béhem sledovanych let dochazelo
k nartstu poctu diabetikl téméf ve vSech veékovych skupinach, nejvétsi nardst poctu nemocnych byl
zaznamenan mezi nejstarSimi. Tento trend se jeSté vice umocnil, kdyz se do pokrocilejsiho véku
posunuly pocetnéjsi generace osob, narozenych na konci 2. svétové valky ¢i po jejim konci. Prave tyto
osoby, diabetici ve véku 65—69 let, tvotily v roce 2013 téméf pétinu vSech diabetikii. O vekové
specifi¢nosti tohoto onemocnéni vypovida také skuteénost, ze ve v€ku mezi 70 a 85 lety zivota ma
diabetes témét kazdy treti Cech nebo Ceska.

Obr. 1: Vyvoj prevalence diabetu v Cesku podle typu diabetu, 1992—2013
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Zdroj: UZIS CR, 2015; CSU, 2016

Na zéklad¢ provedenych analyz byla potvrzena také odliSnost obou hlavnich typt diabetu
z pohledu vékové struktury. Zatimco v roce 2013 dosahoval primérny vék diabetika 2. typu 65,8 roku
u muzi a 69,2 u zen, diabetici 1. typu byli zfeteln¢ mladsi, a to pfedevSim vlivem vys§iho podilu
nemocnych v mladSich v€kovych skupinach. V jejich pfipadé se hodnoty primérného véku
pohybovaly na trovni 60,1 roku u muzt a 64,7 u Zen. U obou skupin diabetikti je také patrny trend
populaéniho starnuti, kdy primérny v€k béhem sledovanych let pozvolna narustal.

Dle UZIS CR bylo v roce 2013 diagnostikovano 72 600 novych piipadi diabetu. Pomoci odhadu
vékové specifickych mér incidence, ktery byl pro tdely této dizertatni prace na zakladé dat VZP CR
zpracovan, byva diabetes mellitus diagnostikovan hlavné ve vyssim véku; nejvyssich hodnot vékove
specifické miry incidence bylo u obou pohlavi dosazeno ve vysSich vékovych skupinidch — u muzi
okolo 65. roku zivota, u zen pfiblizné o 5 let pozdé&ji, okolo 70. roku zivota. Odhadnuté vekoveé
specifické miry incidence byly vyuzity pii dekompoziéni analyze, pii které bylo zjistovano, zda je

ptibyvani diabetikid v Cesku ovlivnéno rostouci intenzitou nemocnosti nebo popula¢nim starnutim.



Pomoci rozkladu mér incidence podle Kitagawy se podatilo dokazat, Ze riist incidence diabetu v Cesku
neni mozné zcela opomijet. U obou pohlavi se efekt struktury populace pohyboval na témét totoznych
hodnotach po celé sledované obdobi, ale do budoucna by tato komponenta jist¢ mohla nabyvat na
vyznamu.

Diabetes mellitus je chorobou, ktera vyrazné zvySuje riziko Umrti nemocného. Proto se
predkladana dizerta¢ni prace zaméfila také na analyzu umrtnosti 0sob s diabetem. Porovnanim hodnot
nadgje doziti diabetikii a celé populace Ceska bylo prokazano, 7e diabetici maji nizsi nadéji doziti nez
nediabeticka populace, a to v priméru o 3,0 roku u muzi a 3,4 roku u Zen. Pozitivni v této souvislosti
ale muze byt fakt, ze se stfedni délka Zivota nemocnych s diabetem béhem sledovanych let
prodluzovala. Velké rozdily lze zaznamenat také v nadéji doziti podle jednotlivych typt diabetu.
U diabetikd 1. typu pozorujeme v porovnani s celou ¢eskou populaci velmi nizké hodnoty stfedni
délky zivota (necelych 54 let u muzd a 60 let u zen). Naopak u diabetikti 2. typu byla zaznamenana
nadéje doziti pii narozeni na podobné Grovni, jako tomu je u celé ¢eské populace. Jakkoliv se to zda
nerealné, podstatnym faktorem je v tomto piipade délka trvani diabetu. Zatimco vétSina diabetikli
1. typu je vlivem propuknuti nemoci v niz§im véku vystavena pusobeni zvySené hladiny cukru v Krvi
na jednotlivé tkan¢ delsi dobu, u diabetikti 2. typu dochazi k diagnostice diabetu v pozd€jsim véku,
vétSinou az po 60. roku zivota. Jedna se tedy o kohortu osob, které se dozili pomérné vysokého véku
a ve vyssim véku také zemfou. Oproti tomu cela populace Ceska vymira postupné jiz od nejnizsich
veékovych skupin, a pravé umrtnost v niz§ich vékovych skupindch vyslednou hodnotu nadéje doziti pii
narozeni ovliviiuje nejvice. Mimo to, nemocny ¢lovék s diagndzou diabetes mellitus je, bez ohledu na
vek a typ diabetu, pravideln¢ kontrolovan u praktického 1ékafe ¢i u specialisty diabetologa.
U diabetikll by tak mél byt pravidelné kontrolovan krevni tlak nebo tfeba cholesterol, téméi u vsech
nemocnych byvaji zavedena dietni opatfeni a dochazi k alespon ¢aste¢né tiprave zivotniho stylu. Prave
takovato kontrola mize osobam bez cukrovky chybét a velmi ¢asto tak u nich nedojde k odhaleni
zavazné€j$iho onemocnéni v¢as. Hwee et al. (2004) ve své studii rovnéZz dospéli K zavéru, ze riziko
umrti u diabetikl, kterym byl diagnostikovan diabetes mellitus 2. typu az po 65. roce zivota, je na
srovnatelné urovni jako u nediabetické populace. Podobné zavéry piinesl i vyzkum Lutgers et al.
(2009), podle kterych tato zjiSténi jen dokladaji fakt, Zze soucasné léCebné strategie umoznuji
nemocnym s diabetem 2. typu dosahnout stejnych hodnot nadéje doziti jako u populace bez diabetu.

Jak jiz sam ndzev prace napovida, jednim z cili této dizertacni prace byla také analyza
poskytovani a spotieby zdravotni péée. K tomu byla vyuZita ziskana data od VZP CR, pfi¢emz vykony
provadéné u lékart diive vyjmenovanych odbornosti byly hodnoceny jak z hlediska Cetnosti (tedy
kolikrat byl vykon v daném roce proveden a zda Cetnost provadéni téchto vykonti roste), tak také
Z hlediska podilu diabetiki, u kterych byl vykon v konkrétnim roce alesponn jednou vykazan.
Nejvyrazn&jsi nedostatky byly zachyceny u laboratornich vysetfeni. Sledované laboratorni vykony by
mely byt soucasti pravidelnych dispenzarnich prohlidek pacientd s diabetem, na zakladé kterych se
hodnoti uspé&snost 1é¢by. Dle doporucenych postupti Ceské diabetologické spolednosti by vybrana
biochemicka vysetfeni (glykovany hemoglobin, kreatinin, mikroalbuminurie a monitoring lipidového
spektra — cholesterol, LDL-cholesterol, HDL-cholesterol, triglyceridy) mély byt provadény u vsech
diabetiki minimalné jedenkrat za rok. Z dostupnych dat tomu tak ale neni a je stale pomémé vysoky podil
téch, u kterych ve sledovanych letech nékteré z téchto vySetieni provedeno nebylo. A pravé tieba
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vySetfeni glykovaného hemoglobinu je pro znalost kompenzace diabetu velmi podstatné. Toto
vySetfeni umoznuje 1ékafi posoudit ispésnost a dodrzovani [écby v dlouhodobém ¢asovém horizontu.
Oproti méfeni glykémie se v tomto pifipadé posuzuje dlouhodoba kompenzace diabetu a pacient tak
musi stanovené zasady 1écby dodrzovat po celou dobu mezi méfenimi a ne jen par dni pied
vySetienim. Glykovany hemoglobin mél byt standardem 1é¢by kazdého diabetika, ale neni tomu tak.
Prestoze podil diabetikil, u kterych byl glykovany hemoglobin vykazan v Case nariista, v roce 2013
bylo stale vice nez 20 % sledovanych diabetikli, u kterych toto vysetfeni nebylo provedeno. Toto je
velky nedostatek, ktery je tteba zlepSit, aby bylo mozné kontrolovat kompenzaci diabetu a tim
predchazet vzniku naslednych komplikaci.

Piedkladand dizertadni prace se snazila také o analyzu diabetické populace v Cesku z regionalniho
pohledu. Na zaklad¢ provedenych analyz mizeme tvrdit, Ze naprosta vétSina okrest drzi trend, ktery
pozorujeme v celém Cesku, tedy, Ze prevalence v &ase narfistd. Je také mozné vydélit okresy, které
béhem sledovaného obdobi zaznamenaly nadprimérnou ¢i pripadné podprimérnou hodnotu
prevalence diabetu. Vys$si standardizovanou miru prevalence diabetu bylo mozné pozorovat
v okresech na Ostravsku ¢ Ustecku, anebo také na hranicich StiedoGeského a Jihogeského kraje.
Naopak niz§ich hodnot dosahovaly okresy v zazemi vétSich mést, pfedev§im okresy Praha-zapad,
Praha-vychod nebo tfeba Plzen-sever. Faktorl, které mohou prevalenci v jednotlivych okresech
ovliviiovat je mnoho, ale jako jeden z moznych Cinitelti byl identifikovan jiz diive zminovany vék
obyvatel v okrese, kdy predevs§im v zazemi vétSich mést, kde je populace mladsi, mizeme pozorovat
niz§i miru prevalence diabetu. V rdmci této kapitoly byla pozornost zaméiena také na zhodnoceni
dostupnosti diabetologické péce. Z vysledkl této korelacni analyzy vyplynulo, Ze vySe prevalence je
do jisté miry reflektovana v dostupnosti zdravotni péce a v okresech s vy$si mirou prevalence diabetu
muzeme pozorovat vy$si pocet PPP na jednoho diabetika. Sila zavislosti téchto dvou proménnych ale
neni piili§ velka a je tak jasné, ze v otdzce dostupnosti zdravotni péce hraji roli i jiné faktory nez jen
prevalence.

V zavéru prace byl nastinén mozny budouci vyvoj poctu diabetik, pfi¢emz tento projekéni odhad
pracoval s predpokladem neménnosti vékoveé specifickych mér incidence a Gmrtnosti. Na zakladé
tohoto hypotetického modelu bylo ukazano, ze pouhé starnuti populace Ceska miize zapfi¢init narist
poctu diabetikii do roku 2060 na téméf dvojnasobek soucasného poctu. Se znalosti dosavadniho
vyvoje prevalence a incidence diabetu ale nemiZzeme ocekavat, Ze tato situace nastane. Pokud by byl
trend vyvoje prevalence i incidence zachovan, lze oekavat, Ze dalsi rast poétu diabetikti v populaci by

mohl byt vyrazné vyssi, nez jak je uvedeno v prezentovaném hypotetickém modelu.
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Zaver

Diabetes mellitus je velmi nebezpecné, ale také pomérné hodné podceniované onemocnéni. Pocet
nemocnych S touto chorobou v poslednich letech nartsta. O aktualnosti tohoto tématu vypovida i to,
ze V souvislosti s diabetem se velmi ¢asto mluvi o epidemii. Kvapil (2010) navic uvadi, Ze je stale
velké mnozstvi osob, které diabetes maji, ale nevédi o tom. I proto je tfeba vénovat tomuto
onemocnéni zvysSenou pozornost, lépe poznat populaci téch, ktefi nemoci trpi a také poznat vlivy,
které za takto enormnim nartistem prevalence této choroby stoji.

Stanovené cile prace se podafilo naplnit. Populace diabetikli byla predstavena jak
z demografického pohledu (pfedevsim z hlediska véku a trendl prevalence, incidence a imrtnosti), tak
také z pohledu regionalni diferenciace diabetu. Analyzou vykazané péce se navic podafilo poukazat na
mozné nedostatky, které se pfi 1lécbé diabetiki mohou objevovat. Prace si kromé cilii stanovila také

vyzkumné hypotézy, které se povedlo pomoci provedenych analyz verifikovat.

H1 Predpoklidime, %e rist incidence diabetu v Cesku je zpiisoben spiSe zvySenim intenzity
nemocnosti nez zvySovanim podilu starSich osob v populaci.
Tuto hypotézu se podafilo potvrdit. Rist incidence diabetu v Cesku je zptisoben primarné riistem
intenzity nemocnosti. Starnuti populace ale pfispiva k rtstu poctu diabetiki také velkou mérou
a s ohledem na populaéni starnuti by vliv tohoto faktoru mohl do budoucna jesté naristat.

H2 Piedpokliadame, Ze nadéje doZiti pii narozeni u diabetické populace bude niZsi, nez je nadéje
doziti pii narozeni celé populace Ceska. Nadéje doZiti pii narozeni osob s diabetem bude
V dlouhodobém horizontu nariistat.

Na zaklad¢ analyzy umrtnostnich pomé&rt bylo prokazano, ze diabetickd populace ma dosahuje
niz§ich hodnot nadé€je doziti nez je tomu u celé populace. Stanovenou hypotézu mizeme plné
prijmout, nebot’ dale bylo zjisténo, Ze béhem sledovanych let dochazelo k prodluzovani stredni
délky zivota diabetikt.

H3  Predpokladame, Ze vregionech swvyss§i prevalenci diabetu lze oclekdvat lepsi dostupnost
lékaiské péce.
Prace se, jak jiz ndzev napovidd, zamétovala také na hodnoceni poskytovani zdravotni péce
osobam s diabetem. S ohledem na to, Ze diabetik by mél byt pod pravidelnym dohledem l¢kate,
je tfeba, aby péce byla pro vSechny diabetiky zajiSténa v dostateéné mife. VySe uvedenou
hypotézu je mozné pfijmout, nebot’ z provedenych analyz vyplynulo, Ze dostupnost 1ékaiské
péce, reflektuje vySi prevalence v jednotlivych okresech. Zavislost vztahu prevalence
a dostupnosti 1ékatské péce ale neni tak silna a lze predpokladat, ze dostupnost je ovlivnéna
i jinymi faktory nez jen vysi prevalence (napiiklad spadovost regiontt).

H4  Ocekdvame, Ze i pii zachovadni soucasnych mér incidence a umrtnosti, bude pocet nemocnych

i nadale naristat.

I posledni stanovenou hypotézu se podatilo ptijmout a bylo prokazéano, ze v pripadé neménnosti
mér incidence a umrtnosti, tedy pouze za predpokladu starnuti populace naroste pocet diabetikli

do roku 2060 na dvojnasobek soucasnych hodnot.
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Piestoze Groven mediciny velmi pokrocila, existuji i dnes nemoci, které mohou soucasnou populaci
velmi ohroZzovat. Nékterym z téchto nemoci je ale mozné predchazet zménou zivotni stylu.
Konzumace kaloricky bohatych potravin, sedavy zplsob zivota, stres, koufeni nebo nadmérnd
konzumace alkoholu jsou hlavnimi determinanty lidského zdravi v poslednich letech. A pravé tyto

zdravi skodlivé navyky bychom méli zménit, pokud chceme vzestup diabetu alespon trochu zmirnit.

"Pokud chceme ucinit néjaky pokrok v zastaveni vzestupu cukrovky, musime zvazit nase kazdodenni

Zivoty - jist zdrave, byt fyzicky aktivni a vyvarovat se nepriméreného narustu télesné hmotnosti,"

generalni reditelka WHO, M. Chanova, cit. in Novinky (2016)
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Introduction

Medicine has made substantial advances in recent decades. The impact of new technologies,
treatments and medicines is gradually being reflected in the list of most common diseases. In recent
years it has been headed by diseases associated with a change in lifestyle. One of these diseases, often
referred to as lifestyle diseases, is diabetes mellitus. It is an incurable disease that affects almost all the
mechanisms in the human body. As in other such diseases, the lifestyle of the individual is extremely
important. Sedentary jobs, a lack of exercise and poor dietary habits and the obesity associated with
these are the main causes of the growing number of people suffering from diabetes.

Diabetes mellitus is a heterogeneous chronic disease. It is characterised by a change in the
metabolism of glucose, which means the body is not capable of regulating blood glucose levels within
the normal range (Skrha et al., 2009). Diabetes most frequently occurs in two forms — type 1 diabetes
mellitus and type 2 diabetes mellitus. Type 1 diabetes manifests itself in the rapid destruction of beta
cells in the affected person (Rybka, 2007). These cells are supposed to create the insulin required to
process insulin in the blood. The destruction of beta cells therefore results in a lack of insulin and the
affected person is then has to supplement this hormone for the remainder of his or her life. The onset
of type 1 diabetes may be down to genetic factors or internal factors such as a virus, dietary influences
or it may be medicine-related (Skrha et al., 2009). In 2013 the number of individuals with type
1 diabetes in Czechia exceeded 58 thousand (UZIS CR, 2015). The prevalence of type 2 diabetes is
substantially higher. In Czechia in 2013 there were almost 790 thousand individuals affected by this
form of the disease and the number is increasing long term. Type 2 diabetes occurs as a result of
a combination of insulin resistance and a lack of insulin in the affected person (Skrha et al., 2009). In
this type of diabetes the beta cells produce insulin but the body has developed a resistance to it. Risk
factors for this type of diabetes include genetic disposition, old age and above all obesity. An increase
in body weight is typical for type 2 diabetes and occurs in 9 out of 10 people affected by this type of
diabetes (Svacina, Bret$najdrova, 2003). Other types of diabetes include gestational diabetes, which
occurs in pregnant women and other specific types associated with, for instance, pancreatic disease.
The number of individuals suffering from these types of diabetes is negligible in comparison to the
main types of diabetes.

Sufferers often remain unaware they have diabetes for a long time (Svacina, 2008), and it is this
that is the greatest danger with the disease. It is very frequently diagnosed too late by which time the
affected person already has serious health complications which significantly worsen quality of life and
are often more financially costly than the disease itself (Ceska diabetologicka spolegnost, 2012).
Complications include acute states (hypoglycaemia and diabetic ketoacidosis) as well as chronic
complications (diabetic retinopathy, diabetic nephropathy and diabetic neuropathy — known as diabetic
leg syndrome). Diabetes sufferers are also at greater risk of cardiovascular disease.

The growing prevalence of diabetes as well as the associated complications represents a significant
financial burden for health care systems. The most effective means of fighting diabetes is primary
prevention or avoiding the onset of the disease in the first place. Obesity prevention is therefore of
particular importance since it is one of the main risk factors for developing type 2 diabetes. The link
between diabetes and obesity has been documented by Larsson and Wolk (2006) who have stated that
with each extra kilogramme of body weight, the risk of developing diabetes increases by 9%.

14



Aims and Hypothesis of the Study

Before diabetes can be effectively combatted, it is essential to obtain detailed knowledge of the current state
of diabetes-related morbidity and all its determinants. This thesis is an attempt to enrich the existing
knowledge on diabetes and reveal any insufficiencies in the provision or take-up of health care amongst
diabetic sufferers in Czechia. The aims set out in the thesis are as follows:

To analyse diabetes-related morbidity in Czechia, and above all characterise the diabetic population
in geodemographic terms, primarily age. In addition, to attempt to estimate and describe changes in
the prevalence and incidence of the disease and mortality among diabetic sufferers.

To assess the need for health care and the level of provision for patients suffering from diabetes
mellitus. A more detailed analysis and description of the regional differentiations in the prevalence
of diabetes will indicate any insufficiencies in the provision and/or take-up of health care.

To describe the regional differences in diabetes-related morbidity in Czechia. The aim is to
determine which areas have the highest incidence of the disease and thereby indicate which regions
require enhanced health services for sufferers.

To attempt to estimate the future number of diabetes sufferers in Czechia. To create a model of
future development which can predict the number of sufferers on the basis of previously established
assumptions.

The following research hypotheses were formulated on the basis of the available research and published

analyses. These will be verified in the thesis:

H1

H2

H3

H4

The prevalence and incidence of diabetes is rising in Czechia. Between 1990 and 2010 the number
of diabetics in Czechia rose by 44%. Is the rise in diabetes cases the result of an increase in the rate
of morbidity or, given the relationship between the disease and age, is it caused by population
ageing? Given that Karen et al. (2014) have pointed out that diabetes-related morbidity has risen
with the increase in obesity, which they consider to be a risk factor, it can be assumed that the rise
in the incidence of diabetes in Czechia is caused by an increase in the morbidity rate rather than
by an increase in the proportion of elderly members of the population.

The incidence of diabetes mellitus increases the morbidity and mortality of the population (Karen et
al., 2013). Therefore it can be assumed that the life expectancy at birth of the diabetic population
will be lower than that of the general Czech population. It can also be assumed, given the
enormous advances in medicine, that deaths in individuals with diabetes can be deferred and that it
can be assumed that the life expectancy at birth of the diabetic population will continue to
increase in the long term.

In treating diabetes it is very important that prescribed treatments and regular check-ups are
maintained. Physicians and health insurance companies should respond to any requests for specialist
diabetes care and address health care in regions with a higher prevalence of diabetes. The
assumption therefore is that in regions with a higher prevalence of diabetes one can expect better
access to medical care.

The number of individuals with diabetes has risen greatly in recent years. It can be expected that if
the current rate of incidence and mortality is to continue, the number of individuals with the
disease will continue to rise.
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Data sources and Methodology

The quality analysis of the data and the subsequent forming of conclusions is always dependent on the
quality of the input data. The data sources on diabetes sufferers available in Czechia are limited. One of
the main publically available sources of data on diabetes sufferers is UZIS. This institution regularly
publishes data in “Diabetes Care” and “Diabetologists and diabetes care”. These publications provide
information on the number of diabetes sufferers by type of diabetes and by associated complications and
also include the documented regional differences in the number of diabetes sufferers in each Czech
region as well as information on diabetes treatment methods. These publications provide wide-ranging
data from which the main trends in diabetes-related morbidity can be identified; however, from
a demographic perspective the main criteria missing is age. Data on the age distribution of sufferers is
not publically available; only the health insurance companies who hold the data in client records have
access to it. In this thesis anonymised data is used which has been provided by Czech General Health
Insurance (VZP), the largest Czech health insurer in terms of client numbers. The VZP client base
accounts for around 60% of the Czech population, which can be taken as a sufficiently large sample
from which to draw statistical conclusions. Differences in the structure of VZP clients and the Czech
population were eliminated using the indirect standardisation method, which means that any
conclusions can be generalised to the entire diabetic population of Czechia.

Anonymised data was obtained from VZP on all its clients treated in selected years (2001, 2004,
2007, 2010 and 2013) at diabetes clinics or at their general practitioner’s (in which case it was
recorded under health care item 01201 — Treatment by a general practitioner to stabilise compensation
in type 2 diabetes and who had one of the diagnoses from the International Classification of Disease,
10th Revision listed below:

e type 1 diabetes mellitus (E10)

e type 2 diabetes mellitus (E11)

e malnutrition-related diabetes mellitus (E12)
o other specified diabetes mellitus (E13)

o other unspecified diabetes mellitus (E14)

The following information was obtained for each diabetes sufferer: sex, date of birth and where
applicable date of death, place of residence, type of diabetes and information on any complications,
four-digit diagnosis code and information on treatment provided in the following areas: GP medicine,
internal medicine — internal, diabetology, cardiology, nephrology, orthopaedics, ophthalmology as
well as information on any laboratory tests.

Since 1 January 2010 it has been possible for type 2 diabetes patients with no complications to be
treated by their general practitioner. Although general practitioners had treated diabetes patients prior
to this, they were not remunerated for it (Karen, Hamouz, 2010). Therefore the data on diabetics
treated as specialism 001 (general practitioner medicine) used in this thesis is only from 2010
and 2013.

The data from VZP is undoubtedly extremely valuable. However, some potential issues that could
be affected by the data have to be dealt with. The most problematic issue concerns accurate diagnoses.
The physician alone is responsible for diagnosis and problems can arise in assessing the type of
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diabetes. Physicians may reassess their decisions over the course of the patient’s treatment. Hence it is
possible for patient records to show more than one type of diabetes within a single calendar year. The
thesis analysis took account of all types of diabetes recorded in the insurance holder’s data. Another
issue that could affect the data used in this thesis is any error that may have occurred during data
collection. For the purposes of this thesis, data was collected on all VZP insurance holders who visited
a diabetologist or general practitioner during the year and were assessed as having one of the selected
diagnoses. It is therefore possible that the diabetes sufferer did not visit the outpatient physician with
that particular specialism that year. Reasons for this could be the death of the patient, for example, or
long-term hospitalisation, change of health insurer or any other reason. In these cases the information
on these sufferers may be missing from the data set. For this reason the source data was slightly
adjusted so as to detect new cases (incidences) by adding any years missing for the insured person
(e.g. if the diabetic sufferer appeared in the data set for the years 2001, 2004, 2010 and 2013, then
he/or she was also added for 2007 for the purposes of establishing the sex and age structure of the
population). Notwithstanding these potential data issues, VZP is the only information source, and
indeed probably the most extensive data source, available containing all the obtainable data on
diabetes sufferers.

The data analysis was conducted using the main methods for calculating demographic indicators,
specifically:

e indirect standardisation to eliminate differences in that age structure of the diabetic
population with VZP insurance and the general Czech population (as in Kalibova, 2001);

e method for calculating mortality tables (as in Kalibova, 2001);

e decomposition of the difference between rates to produce two components (as in
Kitagawa, 1955);

e decomposition of the difference between two life expectancies (as in Pressat, 1995);

e method for calculating healthy life expectancy (as in Robine et al., 2007).

To assess the regional differences in the prevalence of diabetes, the data was subjected to
statistical analysis, mainly correlation analysis, to establish the degree of dependency between the two
variables. To determine the influence selected variables have on the associated complications of
diabetes, binary logistic regression was used to calculate the probability or odds ratio. SPSS regression
software was used to conduct the regression analysis.

In order to fulfil all the aims of the dissertation, it was necessary to estimate the future number of
diabetics in Czechia. Given the large number of risk factors associated with diabetes and predictability
issues, a hypothetical model was used to estimate future numbers. This was created on the assumption
that age-specific rates of incidence and mortality will remain as they were in 2013, the last year to be
monitored. The outcome is a projection of the number of diabetics and age and sex structure that
would only be affected by changes in the age structure of the population as a whole (since mortality
and incidence are stable values). The future number of sufferers was calculated by shifting the current
number of sufferers into the older age group. For each projected year, new cases of diabetes are added
estimated on the basis of the age-specific rate of incidence and the projected population mean in
Czechia as provided by the Czech Statistical Office (CSU). Mortality amongst diabetes sufferers is
also considered and for each year monitored the number of deaths among diabetes sufferers is
subtracted from the age-specific rate of mortality and the projected population of Czechia.
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Main results

Diabetes has become a frequently discussed issue in recent years. The number of sufferers in Czechia
has been increasing over the long term as is illustrated in figure 1. The rise in the prevalence of
diabetes in Czechia is caused by the increase in the number of type 2 diabetes sufferers.

On the basis of the analysis of the sex and age structure of the diabetic population it can be stated
that in Czechia diabetes sufferers are prevailingly older. Although the number of diabetics in almost
all the age groups grew during the period observed, the greatest rise was recorded amongst the most
elderly. This trend increased as the baby boomer generation born at the end of the Second World War
or shortly after entered this older age bracket. In 2013 this group, diabetics aged 65-69, accounted for
almost a fifth of all diabetics. The fact that this disease is age specific is evident in the fact that almost
one in three Czechs aged between 70 and 85 have diabetes.

Fig. 1: Prevalence of diabetes in Czechia by diabetes type, 1992-2013
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The analysis confirms that the main diabetes types differ according to age. Whilst in 2013 the
average age of a type 2 diabetes sufferer was 65.8 in men and 69.2 in women, type 1 diabetes sufferers
were perceptibly younger and this was largely down to the number of sufferers in the younger age
groups. The average age in this group of sufferers was between 60.1 in men and 64.7 in women. In
both groups of diabetics population ageing is visible with the average age increasing slowly during the
years observed.

According to UZIS in 2013 a total of 72,600 new cases of diabetes were diagnosed. Using
estimates of the age-specific incidence rate, which were produced for the purposes of this thesis on the
basis of data from VZP, diabetes mellitus was diagnosed mainly among the older population; the
highest age-specific incidence rate was found in both sexes to affect the older age group — men at
around age 65, and five years later in women, at around age 70. The estimates of the age-specific
incidence rate were used in the decomposition analysis, which found that the increase in diabetes
sufferers in Czechia is affected by the growth in the morbidity rate or population ageing. According to
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Kitagawa, by looking at the breakdown of the incidence rate it is possible to show that the rise in the
incidence of diabetes in Czechia is largely caused by an increase in the morbidity rate in men and
women. The effect of population ageing cannot be entirely dismissed. The population age structure
was almost identical for both sexes throughout the period observed; however, in the future this
component could become more important.

Diabetes mellitus is a disease that substantially increases the risk of death in the sufferer. The
thesis therefore also analysed mortality among diabetes sufferers. A comparison of life expectancy
among diabetics and the Czech population generally indicated that diabetes sufferers have lower life
expectancy than the non-diabetic population by 3.0 years in men and 3.4 years in women on average.
A positive development in this respect could, however, be the fact that the median lifespan of
a diabetes sufferer increased during the period observed. A large difference was recorded in life
expectancy according to type of diabetes. In type 1 sufferers very low life expectancy can be seen
compared to the Czech population as a whole (not quite 54 in men and 60 in women). By contrast life
expectancy at birth in type 2 sufferers was similar to that of the Czech population as a whole. Whilst
this may seem improbable, the key factor is the number of years the individual has diabetes. The effect
of early onset of the disease in the majority of type 1 sufferers means that the body tissue is exposed to
the effects of increased blood sugar levels for longer than those with type 2 diabetes, since they are
diagnosed at a later age, most frequently after the age of 60. Thus it affects a cohort that lives
a relatively long life and dies at an old age. By contrast the Czech population as a whole dies gradually
from a younger age and mortality among younger age groups impacts most on life expectancy at birth.
In addition, a person who is diagnosed with diabetes mellitus, regardless of age and type of diabetes,
attends regular check-ups with their physician or diabetologist. Those with diabetes will therefore have
their blood pressure and cholesterol levels checked regularly, and almost all sufferers are put on
special diets and experience some degree of lifestyle change. Those who do not have diabetes may not
undergo these checks and so serious diseases may not be discovered in time. In their research Hwee et
al. (2004) concluded that the risk of death amongst diabetes sufferers diagnosed with type 2 diabetes
mellitus after the age of 65 is comparable with that amongst the non-diabetic population. A similar
conclusion was drawn in research by Lutgers et al (2009) who document this finding with the fact that
current treatment strategies enable diabetes type 2 sufferers to achieve the same life expectancy as the
non-diabetic population.

As the title of the thesis suggests, one of the aims is to analyse the provision and take-up of health
care. For this purpose data obtained from VZP was used. The treatment provided by the physician as
part of the earlier noted specialism was assessed in terms of frequency (humber of times performed per
year and rate of increase if any) and also in terms of the recorded treatments diabetic sufferers had
undergone that year. The largest number of issues were found in relation to laboratory tests. The
monitoring of laboratory tests should be a regular component in the dispensary checks patients
suffering from diabetes undergo since these determine the success of treatment. The Czech
Diabetologist Society recommends that all diabetics should undergo selected biochemical tests
(glycohaemoglobin, creatinine, microalbuminuria and monitoring of lipids — cholesterol,
LDL-cholesterol, HDL-cholesterol, triglycerides) at least once a year. The data available indicates that
this is not the case and that there is still a relatively large number of sufferers who did not undergo some of
these tests during the years monitored. Glycohaemoglobin testing is extremely important since it
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provides knowledge on compensation in diabetes. This test enables the physician to assess whether
treatment is successful and being adhered to over time. Unlike the testing of glycaemia, in this case the
long-term compensation in diabetes is assessed and the patient must adhere to the treatment regime
between testing and not simply for a few days before the test. Glycohaemoglobin testing should be
a standard part of diabetes treatment, but this is not the case. Although the number of diabetes
sufferers whose glycohaemoglobin was tested is rising — in 2013 this was the case for more than 20 %
of monitored diabetes sufferers — it is still far from sufficient and testing levels should be improved so
that compensation can be better controlled and complications avoided.

The thesis also undertook to analyse regional aspects of the diabetic population in Czechia. On the

basis of this analysis it can be stated that the majority of districts display the trend that can be observed
throughout the country, that is, that the prevalence of diabetes is on the increase. It is also possible to
divide the districts into those that showed above or below average values of the prevalence of diabetes.
A higher standardised rate of diabetes prevalence could be observed in the Ostrava and Ustecko
regions, and in the border areas of Central Bohemia and Southern Bohemia. By contrast the values
were lower in districts located in the city hinterlands, largely the districts of Prague-West, Prague-East
and Plzeni-North. Many factors potentially underlie the prevalence in the various districts, but one that
was identified was the age of the inhabitants in the district. Districts in the city hinterlands have
younger populations and the prevalence of diabetes is lower. In this chapter the accessibility of
diabetes care was also considered. The results of the correlation analysis showed that the higher
prevalence was to some extent reflected in the accessibility of health care and in districts with higher
rates of prevalence a higher number of health care workers per diabetes sufferer can be observed. The
degree of dependency between the two variables was not, however, very strong and so it is clear that
where health care accessibility is concerned factors other than prevalence play a role.
In the conclusions possible future changes in the number of diabetes sufferers was outlined. This was
projected on the assumption that the age-specific rate of incidence and mortality was unchanging. This
hypothetical model showed that population ageing alone in Czechia may cause the current number of
diabetes sufferers to almost double by 2060. Based on our knowledge of current nature of the
prevalence and incidence of diabetes this situation is not expected to occur. If current prevalence and
incidence trends were to continue, one would expect further growth in the number of diabetes sufferers
in the population to be substantially higher than is indicated by the hypothetical model.
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Conclusion

Diabetes mellitus is a life-threatening and underestimated disease. The number of sufferers has grown
in recent years. This issue is particularly topical given the fact that diabetes is often referred to as an
epidemic. Moreover Kvapil (2010) states that an increasingly large number of individuals
unknowingly suffer from diabetes. This is another reason this disease deserves greater attention — it is
better to be well informed about the population suffering from the disease and the factors shaping the
substantial rise in prevalence.

The aims set out in the thesis have been fulfilled. The diabetic population has been considered
from both a demographic perspective (largely in relation to age and prevalence, incidence and
mortality trends) and a regional one. The analysis of the care provided also highlights some
shortcomings that may affect the treatment of diabetes sufferers. The thesis also set out a series of
research hypotheses which were verified through the analysis.

H1 We assume that the increase in the incidence of diabetes in Czechia is caused by an increase in

the rate of morbidity rather than an increase in the proportion of elderly people in the
population.
This hypothesis has been confirmed. The growth in the incidence of diabetes in Czechia has been
caused primarily by an increase in the morbidity rate. However, population ageing also contributes
substantially to the rise in number of diabetes sufferers and this factor may well increase further in
the future.

H2 It can be assumed that the life expectancy at birth of the diabetic population will be lower
than that of the general Czech population. It can be assumed that the life expectancy at birth
of the diabetic population will continue to increase in the long term.

The analysis of mortality showed that the diabetic population has lower life expectancy than the
population as a whole. The hypothesis stands since it was also found that during the years
monitored the mean life expectancy of diabetes sufferers rose.

H3  The assumption is that in regions with a higher prevalence of diabetes one can expect better
access to medical care.

The thesis, as the title suggests, also assessed the provision of health care for diabetics. Given
that diabetes sufferers should be under the supervision of a physician, it is essential that care is
sufficient are is provided equally to all diabetics. This hypothesis stands since the analysis
shows that the accessibility of medical care is reflected in the higher prevalence in some
districts. However, the dependency between prevalence and accessibility of medical care is not
very strong and so it can be assumed that accessibility is affected by factors other than higher
prevalence alone (for example, catchment areas).

H4 It can be expected that if the current rate of incidence and mortality is to continue, the
number of individuals with the disease will continue to rise.

This final hypothesis also stands, and it was shown that where the invariable rate of incidence
and mortality are concerned, based on the assumption of population ageing, the current number
of diabetics will double by 2060.
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Although medicine is now very advanced, there are still diseases that could present a serious risk to
the population. Some of these diseases, however, can be avoided through lifestyle change. The
consumption of calorie-rich foods, a sedentary lifestyle, stress, smoking and excessive alcohol
consumption have become the main determinants of human health in recent years. These unhealthy
habits need to be changed if we wish to mitigate the rise in diabetes even slightly.

"If we are to make any headway in halting the rise in diabetes, we need to rethink our daily lives:
to eat healthily, be physically active and avoid excessive weight gain,"

WHO director general, M. Chan, cited in Novinky (2016)
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