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Abstrakt

Vetejné zdravotnictvi je téma, které se dotyka kazdého obCana. Zdravi a zdravotni stav
obyvatelstva je jednim z hlavnich méfitek vyspélosti dané zemé. Proto je také problematika
zdravotnictvi tolik diskutovanym tématem. Zdravotni stav obyvatel ovliviiuje fada atributti. Jednak
to miize byt péce jedince o vlastni zdravi. Stravovaci navyky, dostatek fyzické aktivity ¢i dbani na
prevenci, to jsou atributy, jez mize ovlivnit kazdy jedinec sam. Na druhé stran¢ vSak existuji
determinanty, které Cerpani adekvatni zdravotni péfe ovliviiuji. Néklady na zdravotni péci,
technické zabezpeceni, ale i dostupnost zdravotni péce, jez je tématem této prace, jsou atributy
ovlivitujici zdravotni stav populace. Povinnosti vSech zainteresovanych aktérii vetejného
zdravotnictvi je vliv téchto determinantli omezit.

Jednou z hlavnich prekazek Cerpani zdravotni péce je jeji dostupnost. Od 1. 1. 2013 nabylo
ucinnosti nafizeni vlady ¢. 307/2012 Sb., které poprvé kvantifikuje dostupnost zdravotni péce.
Zminéna legislativni tprava definuje tzv. mistni a Casovou dostupnost, kterd zabezpecuje
dostupnost odpovidajiciho typu zdravotni pée na zakladé maximalni dojezdové, resp. ¢ekaci
doby. Problematika dostupnosti je vSak SirSim tématem, nezli vyplyvd z platné legislativy.
Odpovidajici dostupnost muize byt ovlivnéna také kapacitou Iékait,, jejich demografickou
strukturou, ale také ekonomickymi moznostmi daného pacienta.

Cilem piedkladané diserta¢ni prace je analyzovat dostupnost zdravotni ambulantni péce na
ptikladu specializované diabetologické péce, a to z pohledu Casové dostupnosti obohacené
o atributy, jez dostupnost ovliviiuji. Cilem je také zdUraznit nedostatky soucasného pojeti analyz
a navrhnout metodu vyuzitelnou v praxi. Zakladni ramec poskytuje platnéd legislativni Uprava,
pficemz samotna dostupnost zdravotni péCe je zde definovana zna¢né nejasné a volné. Mimo
zminéného Casového hlediska, predkladana analyza zohlediluje demografickou strukturu
obyvatelstva a 1ékart, vcetné jejich tivazki. Vhodny nastroj pro jednotlivé analyzy poskytuje
software ArcGIS a jeho nadstavbova extenze Network Analyst, ktera z pohledu dopravni
dostupnosti umoziiuje modelovat realné situace na siti. Vystupem je vymezeni spadovych oblasti
a poukazani na regionalni diferenciace v dostupnosti diabetologické ambulantni péce.

Soucasti prace jsou také dvé modelové situace, které ptiblizuji mozné zmény v dostupnosti
za predpokladu splnéni vstupnich podminek. Prvni modelova situace poukazuje na fakt
demografického starnuti 1ékaii a zobrazuje zmé&nu dostupnosti v ptipadé odchodu ¢asti 1ékatd do
starobniho dichodu. Druha modelova situace predikuje dostupnost ambulantni diabetologické

péce v horizontu budoucich deseti let.



Abstract

Public healthcare is a subject that affects us all. The health and medical status of the population is
a key measure of how advanced a country is. That is why healthcare issues attract so much debate.
A number of factors affect the health of a nation. On one hand there are factors such as how
individuals look after their health. Dietary habits, sufficient physical exercise and preventive care are
all factors that the individual has control over. On the other hand, however, there are determinants
affecting whether healthcare take-up is adequate. The cost of providing healthcare and medical
equipment together with healthcare accessibility — the topic of this thesis — are factors affecting the
population’s health. It is the duty of all public healthcare stakeholders to limit the impact of these
determiners.

One of the main barriers to healthcare take-up is accessibility. On 1 January 2013 government
decree no. 307/2012 Coll. came into effect quantifying healthcare accessibility for the first time. This
law stipulates the local and travel time accessibility that ensures accessibility depending on type of
healthcare on the basis of an upper travel time limit or waiting period. Accessibility is, however,
a more complex issue than would appear from the legislation. Accessibility may be affected by
physician capacity, physician demographic breakdown and also the patient’s financial situation.

The aim of this dissertation is to analyze the accessibility of outpatient healthcare using specialist
diabetes care as a case study and taking into account travel time accessibility and the factors that affect
it. The aim is also to highlight any inadequacies in existing analytical concepts and propose a method
that can be used in practice. The legislation provides the basic framework; although healthcare
accessibility is rather liberally and ambiguously defined. In addition to considering travel time, the
analysis also looks at the population and physician breakdown including the number of posts. Arc GIS
and Network Analyst extension is a suitable analytical tool enabling us to model the actual network.
The outcome is a defined catchment area indicating regional differences in the accessibility of
outpatient diabetes care.

The thesis also includes two modeled situations indicating potential changes to accessibility if
input conditions are met. The first situation modeled highlights the demographic ageing of physicians
and illustrates changes to access if a proportion of physicians were to retire. The second modeled

situation forecasts the accessibility of outpatient diabetes care in ten years’ time.



Uvod

Dostupnost odpovidajici zdravotni péce je ve vSech médiich Siroce diskutovanym tématem.
V Ceské literatuie vSak ucelené vyzkumy na toto téma chybi. Pod dostupnosti zdravotni péce si lze
predstavit nékolik aspektt, jak na tuto problematiku pohlizet, pficemz lze identifikovat nékolik
zékladnich bodt, které dostupnost nejvice ovliviuji. V prvé fadé se jedna 0 cEasovou
a prostorovou (vzdalenostni) dostupnost. Dulezitou roli hraji také kapacitni moznosti l1ékafe Ci
ekonomicka situace obyvatel a pacienti. Nezpochybnitelny, s ohledem na zajisténi dostupné péce, je
ale také technologicky pokrok a zdravotnické vybaveni.

V soucasné dostupné ceské literatufe se muzeme setkat s vyzkumy, které se timto tématem
zabyvaji jen okrajove. Napf. se jedna o hodnoceni dostupnosti v zavislosti na demografickém starnuti
1ékaiti primarni péée (Sidlo, 2010). Prostorovou dostupnosti se zabyva Svobodova (2011) na piikladu
zubnich péce. Jiny pohled na dostupnost pfinasi i napt. Rodriguez (2011), ktery se zabyva hodnocenim
dostupnosti zdkladni stomatologické péce v souvislosti s intenzitou vyuzivani této péce. Jak ale ve
svych zavérech uvadi poradni organ ministerstva zdravotnictvi tzv. Kulaty stil k budoucnosti
financovani zdravotnictvi CR, samotnd analyza dostupnosti véetné jeji kvantifikace, ktera by
zahrnovala celou $ifi vstupnich atributd dostupnosti zdravotni péce, je velice obtizna. Prozatim lze
k hodnoceni dostupnosti zdravotni péce vyuzit zavéry z pfislusnych Setfeni. Dle vyzkumu WHO
z roku 2002 a EU SILC z roku 2005 vyplyva, Ze dostupnost zdravotni péce, at’ uz nemocnicni ¢i
ambulantni, je z pohledu subjektivniho vniméani obyvatel ve srovnani s evropskymi zemémi
nadprimérna. Jedna se vSak o deklarativni hodnoceni, které nemusi odrazet vSechny piekazky, jez
dostupnost ovliviuji. [ nadale tak zlstava otazkou, jak dostupnost zdravotni péce mefit.

Alesponn ¢asteén€¢ je dostupnost zdravotni péCe definovana v pfijatém nafizeni vlady
¢. 307/2012 Sb., které poprvé tuto problematiku legislativné upravuje. Dané natizeni definuje tzv.
mistni a ¢asovou dostupnost, jez ma charakter mezni hranice, do které musi byt odpovidajici péce
dostupna. Zatimco mistni dostupnost ve zminéném nafizeni stanovuje maximalni dojezdovou dobu
v minutach k danému typu ambulantni ¢i lazkové péce, tak Casova dostupnost vymezuje maximalni
¢ekaci dobu vybranych hrazenych sluzeb. Napt. v pfipadé primarni péce je dojezdova doba vyjadiujici
mistni dostupnost stanovena na 35 minut. Oproti tomu maximalni cekaci doba napf. na nahradu
ky¢elniho kloubu je 52 tydnd.

Toto nafizeni specifikujici dostupnost zdravotni péce poskytuje zakladni legislativni ramec.
Nicméné z vySe uvedené charakteristiky je ziejmé, Ze nafizeni vlady z pohledu zabezpecleni
odpovidajici a dostatecné péce nic nefeSi. Mimo jiné chybi specifikace dopravniho prostredku,
kvantifikace kapacit 1ékaii na pocet pacienti atd. Dosavadni praxe z pohledu pojistoven, které
odpovidaji za zajiSténi dostupnosti péce, spociva v prepoctu 1ékait ¢i jejich tvazkl na pocet obyvatel
v dané tizemni jednotce. Zpravidla se jedna o okresy Ceska. Lze v§ak identifikovat nékolik omezeni
této metody. Jednak tento prepocet nezohlediiuje demografickou strukturu obyvatelstva a zejména pak
nerespektuje rozdily ve struktufe pacientli vyuzivajici jednotlivé typy zdravotni péce. Jisté€ je rozdil
mezi strukturou pacientl diabetologickych ambulanci a pacienti ambulantni chirurgie, neurologie atd.
Mezi dalsi atributy, lze zatfadit napf. demografickou strukturu lékait ¢i typ regionu. Z dne$niho
pohledu je jiz analyza na urovni jednotlivych okrest piekondna a je nutné vymezeni tzv. spadovych

regiond, které by vice odpovidaly realité.



Cile a hypotézy prace

Vzhledem k naplni a tématu prace je obecnym cilem aplikovatelnost v praxi. Zejména je pak snahou
predstavit takovou metodu, jez by mohla navodit diskuzi k problematice hodnoceni dostupnosti
zdravotni péce a jeji kvantifikace, nebot’ soucasné pojeti, které vychazi z platné legislativy je zna¢né

nedostacujici. Samotnd prace si klade tfi hlavni cile:

1. Hlavnim cilem je pfedstaveni metody hodnoceni dostupnosti zdravotni pée v Cesku, ktera by
meéla Siroké uplatnéni a zaroven by zahrnovala podstatné atributy ovlivitujici dostupnost
zdravotni péce. Jednd se o atributy, se kterymi soucasnd analytickd praxe nepracuje

(demograficka struktura obyvatel a pacientli, spadové tizemi, vek 1ékart atd.)

2. Dalsim cilem je vymezeni regionti ¢i oblasti, ve kterych je dostupnost zdravotni péce nizsi.
Zaroven v souvislosti s vymezenim téchto oblasti je snahou navrhnout doplnéni sité

poskytovatelt daného typu péce, aby byly eliminovany meziregionalni rozdily.

3. Tietim cilem je na zdkladé dvou modelovych situaci prezentovat nejen soucasny stav
dostupnosti zdravotni péce, ale také dostupnost za piedpokladu odchodu casti 1ékard do
starobniho diichodu a modelovat zménu dostupnosti péce v horizontu deseti let.

Na takto definované cile prace lze navazat jednotlivymi hypotézami, jejichz stanoveni vychazelo

z Castecné znalosti problematiky a nacerpané dostupné literatury. Cilem je verifikace téchto hypotéz:

H1 Pfedpokladem pro jednotlivé studované odbornosti je naplnéni natizeni vlady ¢. 307/2012 Sb.
Tento predpoklad vychazi zejména z podstaty vladniho nafizeni, ve kterém neni zadnym
jinym zptsobem, krom& maximalni dojezdové doby k nejbliz§imu typu zdravotniho zafizeni,

dostupnost vice specifikovana.

H2 S ohledem na dostupnou literaturu lze pfedpokladat, Ze pfi zohlednéni v€kové a pohlavni
struktury 1ékail je pravdépodobné, ze v budoucnu muze dojit k vyraznému zhorSeni
dostupnosti zdravotni péce. Predpoklada se, ze efekt starnuti 1ékait, ktery je pozorovatelny
v nékterych odbornostech zdravotni péce, mize byt uréujicim determinantem dostupnosti
odpovidajici péce.

H3 Vyraznou roli pfi hodnoceni dostupnosti bude hrat u nékterych odbornosti rozdil mezi
fyzickym a prepoctenym poctem 1ékaiti. Soub&hy uvazkl ve smyslu ambulantni < lizkova
péce, nebo napt. diabetologie <> vnitini 1ékafstvi, a S tim souvisejici pomér mezi fyzickym
a prepoctenym poctem 1ékait, je jednim z hlavnich faktorti, které ptimo ovliviuji dostupnost,

ale které natizeni vlady o dostupnosti nijak nespecifikuje.



Zdroje dat a metodologie

K moznému naplnéni jednotlivych cilli jsou stéZejni odpovidajici zdrojova data v pozadovaném
detailu. Cela disertacni prace se opira o celkem tfi zdroje. Prvnim zdrojem jsou demograficka data, jez
jsou v pozadovaném rozsahu dostupna na webu Ceského statistického ufadu (CSU). Vyjimkou jsou
podrobna data o pohlavni a vékové struktufe obyvatelstva v obcich Ceska. Tato vyttidéna data byla
poskytnuta katedrou demografie a geodemografie na PiF UK v Praze.

Druhou oblasti jsou data zdravotnické statistiky. Nejpodrobnéjsi data publikuje Ustav
zdravotnickych informaci a statistiky (UZIS). Nicmén& na zikladé dostupnych dat by naplnéni
jednotlivych cilti nebylo mozné, a proto byla adresovana zadost nejvétsi Geské pojistovné VZP CR
o poskytnuti relevantnich dat. Zadosti bylo vyhovéno, pfi¢emz v pozadovaném detailu byla ziskana
data aktualni k 31. 12. 2013. Jedna se o data za poskytovatele zdravotni péce, které mj. obsahuji tyto
atributy: ID 1ékafe (anonymizovany udaj), v€k 1ékaie, pohlavi 1ékate, strukturovana adresa pracovisté,
odbornost a kapacita 1ékate (vySe tivazku). Déle byla také ziskana data za objem unikatné oSetfenych
pacientd, pocet bodl a kontaktli podle vékovych kategorii za roky 2012 a 2013. Struktura dat je
nasledujici: odbornost, vékova kategorie (pétilet¢ vekové kategorie), pocet unikatné oSetfenych
pacientt, pocet bodt, pocet kontaktu.

Tieti oblasti jsou prostorova data k sitovym analyzdm v prostfedi ArcMap. Tento bod je
s ohledem na napln a cile prace stéZejnim podobné jako odpovidajici zdravotnicka data. Nutnosti je
disponovéani kvalitni vrstvou komunikaci v Cesku, nad kterou lze nasledné modelovat dopravni
dostupnost. Vzhledem k omezenym finanénim moznostem bylo pfistoupeno k feSeni vyuziti volné
dostupnych vektorovych dat ze serveru Geofabrik GmbH'. Jedna se o tzv. data OpenStreetMap
(OSM), jejichz zasadni nevyhodou je, ze dané vrstvy jsou tvofeny lidmi resp. uzivateli serveru.
Zdrojem pro vypocet dostupnosti se nakonec stal jiz vytvofeny sitovy dataset (Network dataset)
aktualni k 23. 3. 2014, tedy ke dni stazeni vrstvy silnic z OSM (Vanék, 2014). Model byl podroben
kontrole topologické spravnosti a na zaklad¢ vysledkl je mozné podkladovou vrstvu silni¢ni sité
povazovat za vyhovujici a vyuzitelnou pro dalsi sitové analyzy.

Vzhledem k rozsahu dat byla jako piipadova studie hodnoceni dostupnosti zdravotni péce vybrana
odbornost diabetologie. Vybér této odbornosti byl zdmérny, a to zejména s ohledem na aktualnost
problematiky diabetu a jeho disledky na zdravotni stav obyvatelstva.

Samotna metoda hodnoceni dostupnosti vychazi z platné legislativy. V prvnim kroku je pomoci
sitovych analyz na celém tizemi Ceska modelovana asova dostupnost. Nasledné do analyzy vstupuji

dalsi atributy:
1) celkovy pocet ivazkd (suma PPP) na daném pracovisti,

2) nepiimo standardizovana vékova a pohlavni struktura unikatné oSetfenych pacientd (UOP)
u VZP CR v roce 2013,

3) vé&kova a pohlavni struktura obyvatel v jednotlivych obcich Ceska k 31. 12. 2012.

Pomoci nastroje nalezeni nejbliz§iho zafizeni (Closest Facility) v extenzi Network Analyst je ke

kazdému pracovisti vymezena spadova oblast s poétem obyvatel. Vzhledem k tomu, Ze nelze v ramci

! http://download.geofabrik.de/europe.html



jedné obce stanovit podil obyvatelstva spadujicich pravé k danému pracovisti, bylo v danych obcich
ptistoupeno k agregaci pracovist’ a jejich spadovych oblasti. Vysledkem je databaze obci s alespon
jednou diabetologickou ambulanci a k nim navazané spadujici obce s detailem o struktuie
obyvatelstva. Nasleduje piepocet podilu diabetiki na zakladé¢ nepiimo standardizované vekové
struktury unikatng o3etfenych pacientii u VZP CR na vékovou strukturu obyvatel ve spadové obci.
Vysledkem je hypoteticky pocet diabetikii 1écenych v diabetologickych ambulancich, ktery je vztazen
k celkovému poctu Givazkli v dané obci. Tzv. dasymetrickou metodou jsou nasledné vymezeny regiony
&i oblasti v Cesku, ve kterych je dostupnost diabetologickych ambulanci oproti praiméru v Cesku horsi.

Soucasti analyzy dostupnosti je nasledné¢ pomoci nastroje sitovych analyz také navrzeno doplnéni
sité¢ poskytovatelt, aby jednak byla splnéna podminka dostupnosti péce do 45 minut pro vSechny
obyvatele, ale také aby doslo k alokaci tivazkli ve prospéch oblasti, ve kterych je dostupnost horsi.

Jako doplnéni hodnoceni soucasné situace slouzi dva modely dostupnosti, které upozoriuji na
riziko starnuti 1ékai ambulantni diabetologické péce, resp. hodnoti zménu dostupnosti v horizontu
deseti let. Prvni modelova situace tak pracuje jen s jednim zakladnim ptedpokladem, a tim je odchod
casti lékafi do starobniho diichodu, ktefi takovy narok k 31. 12. 2013 maji, Oproti tomu druha
modelova situace definuje celkem Sest vstupnich ptedpokladii:

1) Vypocet véku lékart v roce 2023.

2) Vystup z kmenu lékaid témi, ktefi budou mit v roce 2023 narok na odchod do starobniho
dichodu.

3) Zména vyse tvazki pro vSechny lékafe, a to podle praimérnych hodnot rozloZeni dle pohlavi
a véku, které je znamé na zakladé dat k 31. 12. 2013.

4) Predikce poctu diabetikii 1éCenych v diabetologickych ambulancich podle pohlavi.
5) Projekce pohlavni a vékové struktury obyvatelstva v obcich Ceska.

6) Nelze modelovat budouci poéty novych 1ékait, nebot’ nezname u téchto vstupt geografickou
informaci. Cilem tohoto modelu neni tedy hodnoceni dostupnosti, ale zejména poukazat na
oblasti, ve kterych je potieba aktivné hledat nahradu za I1ékafe, ktefi svou praxi

pravdépodobné opusti.
Cilem je poukazat na rizika spojena s dostupnosti péce v piipade, ze by vstupni predpoklady byly
splnény. Tyto modely by zaroven mohly poslouzit jako vhodny nastroj k planovani uzavirani novych

smluv s 1ékafi zajist'ujici danou odbornost zdravotni péce.



Hlavni vysledky

Vyse byla struéné popsana metoda hodnoceni dostupnosti péce vcetné dvou modelovych situaci.
Hlavni vysledky prace se tykaji jiz jedné konkrétni vybrané odbornosti — ambulantni diabetologie.
Pohled na demografickou strukturu lékaift mlze byt zakladnim vychodiskem pfi hodnoceni
dostupnosti ambulantni diabetologické péce. Vice jak pétina prepoctené¢ho poctu pracovnikit (PPP),
celkem 22,6 %, je ve veéku 60 a vice let. Sice se zda byt vékova struktura ambulantnich diabetolog
s ohledem na budouci vyvoj pfiznivéjsi, neZ je tomu v piipadé napf. praktickych 1ékait pro dospélé
a praktickych 1ékaiti pro déti a dorost, ale pocetné silné ro¢niky ve véku 40-59 let nejsou v poslednich
letech dopliiovany novymi 1ékafi. Je nutné pracovat s faktem, ze s vékem se primérna vyse uvazku
snizuje, coz v budoucnu miize vést ke zhorSeni dostupnosti této péce. Dvé nejmladsi vékové skupiny
1ékath (39 a mladsi) vykazuji jen 53,4 PPP, coz odpovida 13,9 % tivazki z celkového poctu.

Na tento pohled navazuje analyza regionalnich rozdilt primérného véku 1ékaiti a poc¢tu uvazka na
100 tis. obyvatel na trovni jednotlivych okresi Ceska. Jednd se o jiz piekonany pohled na
problematiku, nicméné s ohledem na dokresleni situace je zarazeni téchto analyz do prace relevantni.
Nejstarsi vékovou strukturu maji 1ékafi v okresech na zapadé a severozapadé Ceska. V okrese Karlovy
Vary je praimérny v€k 1ékait dokonce 70,9 roki. Naopak v pruméru nejmladSimi 1ékati disponuje
okres Kolin (41,7 rokt). V Karlovych Varech ordinuji celkem &tyii 1ékafi ve véku 65-78 let
s celkovym PPP 2,85. Tento okres tak muze poslouzit jako nazorny piiklad toho, ze i pfestoze je
zde péce zabezpecena celkem 4 diabetology s primérnym uvazkem 0,7 na kazdého z nich, dostupnost
zdravotni péce s ohledem na budouci vyvoj neni pfizniva. MlzZe nastat situace, kdy vSichni lékafi
odejdou do starobniho dichodu, na ktery jiz nyni maji narok. Dostupnost v tomto okrese, na jehoz
uzemi se zaroven nachazi krajské mésto, by byla nulova.

Z pohledu prepocteného poctu pracovnikli na pocet obyvatel v okresech je ziejmé, ze ambulantni
diabetologicka péce je ¢aste¢né koncentrovana do velkych ¢eskych mést (hl. m. Praha, Brno a Plzen)
Tyto ,,méstské” okresy vykazuji nejvys$si pocet tvazkl na pocet obyvatel. Maximalni podil je
zaznamenan na uzemi hl. m. Prahy (6,9 PPP na 100 tis. obyvatel), naopak nejniz$i v okrese
Praha-zapad (1,0 PPP). Tento fakt souvisi pravé koncentraci péce do velkych ¢eskych mést.

Jednim z hlavnich vysledkd hodnoceni soucasné dostupnosti ambulantni diabetologické péce je
analyza Casové dostupnosti, jak ji upravuje nafizeni vlady ¢. 307/2012 Sb. Na zaklad¢ provedené
analyzy je zfejmé, ze legislativni rdmec je v pfipadé ambulantni diabetologie splnén. Jen pro 3 998
obyvatel Zijicich v celkem 42 ZSJ nebyla tato povinnost splnéna. Nicméné pro 81,8% obyvatel Ceska
je nejblizsi diabetologicka ambulance vzdalena do 15 minut. DalSich 17,0 % obyvatel dosahne na
tento typ péce v maximalni dojezdové dobé 30 minut.

Prestoze je zde uvedeno, Ze Casova dostupnost v piipadé ambulantni diabetologické péce je
dostateéna a mezni dojezdova doba byla splnéna, stale analyza do této chvile nepracuje s atributy,
které mohou dostupnost vyraznou mérou ovlivnit. Popsané dasymetrické zobrazeni dostupnosti
odhalilo néktera dilezita fakta. V priméru v Cesku na 1 PPP piipada 1 773 diabetikil, kteii se 16¢i
v ambulancich. Vydélily se vSak dvé vétsi oblasti, ve kterych je dostupnost péce ve srovnani
s pramérem Ceska nedostate¢na. Takové oblasti lze identifikovat zejména na severovychodg,
jihozapadé a zapadé Ceska, kde na 1 PPP pfipadd nadprimérny pocet hypotetickych pacienti. Je
otazkou, jaky je optimalni pocet pacienti na jeden tivazek, aby byla poskytovana dostateéné kvalitni

péce. Je ale ziejmé, Ze dostupnost v téchto oblastech je oproti jinym regiontim v Cesku nizsi.
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Na hodnoceni soucasného stavu dostupnosti ambulantni diabetologické péce navazuje prvni ze
dvou modelovych situaci. Pfedpokladem je vystup z kmene 1ékafil, jez maji narok na odchod do
starobniho diichodu. Z databaze byli tedy nakonec vymazani ti 1ékafi (muzi), ktefi se narodili v roce
1950 a starsi a zeny ro¢niku narozeni 1953 a starsi. Celkovy pocet Givazka 1ékatu klesl o 75,3, pticemz
by zaniklo 91 pracovist’ v 35 obcich.

Jak jiz bylo uvedeno, negativnim zjisténim je nulové zabezpeceni péce v okrese Karlovy Vary.
Na Karlovarsky kraj by z celkového poctu 307,7 Gvazkd ptipadalo jen 2,9 tivazkd. Diky tomu by se
také vyrazné snizila ¢asova dostupnost k nejbliz§imu ambulantnimu zafizeni. Pro pomérné znac¢nou
¢ast obyvatel Karlovarského kraje by ¢asova dostupnost byla delsi nez 30 minut. V severni piihrani¢ni
oblasti kraje by zarovei jiz nebyla naplnéna podminka maximalni dojezdové doby. Obdobné se také
na jihozapadé a severovychodé Cech vydélily dvé oblasti s dostupnosti neodpovidajici legislativnim
podminkam.

Co se tyce analyzy prepoctu hypotetického poctu pacientli na 1 PPP na zaklad¢ ¢asové spadovosti
k diabetologické ambulanci, primér za celé Cesko vzrostl o 430 pacientll na jeden uvazek. Za rizikové
lze povazovat zménu dostupnosti na zapadé a jihozapadé Cech a také v oblast na severu
a severovychodé Cech. Jednoznaéné jsou to pravé tyto dvé oblasti, ve kterych je z pohledu pojistoven,
nutné uzavtit v budoucnu smlouvy s novymi lékafi, aby byla zachovana odpovidajici dostupnost
ambulantni diabetologické péce. Vymezily se regiony, ve kterych na 1 PPP ptipada vice jak 7 500
diabetiki, pricemz tito pacienti zaroven nemaji jiné alternativy.

Druha modelova situace ptiblizuje uroven dostupnosti diabetologické péce v horizontu deseti let,
tedy v roce 2023. Hlavnim cilem neni hodnotit samotnou miru dostupnosti, nebot’ nemame moznosti,
jak modelovat vstupy lékaiti, které by obsahovaly geografickou informaci. Proto ti¢elem analyz v této
Casti prace je doporuCeni optimalniho geografického rozmisténi ambulanci a poctu twvazkl
ptipadajicich na tyto ambulance.

Vhodnym nastrojem k témto analyzam je funkcionalita extenze Network Analyst, tzv. metoda
lokace-alokace (Location-Allocation). Vystupem této metody je seznam navrzenych obci, ve kterych
by s ohledem na legislativni opatieni a s ohledem na zachovani praimérné dostupné péce, méla byt

v idealnim pfipad¢ oteviena diabetologicka ambulance s ptislusnym avazkem.
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Zavér

Predkladané téma disertacni prace je velice aktudlnim tématem. Zarovenl se jedna o téma, jehoz
predmét, tedy kvantifikace dostupnosti zdravotni péce, neni prozatim vyraznéji feSen. Cilem bylo
predstaveni mozné metody, kterou by bylo mozné vyuzit v praxi pfi uzavirani smluvnich ujednani
mezi zdravotnimi pojistovnami a jednotlivymi lékafi. Zminéna metoda by také mohla pfispét
k sirsi diskuzi, zda legislativni opatfeni v soucasné podobé neni pfili§ obecné. Cilem vSech
zainteresovanych aktérti vefejného zdravotnictvi by méla byt dostupnost a odpovidajici kvalita
zdravotni péce, nebot” prevence a dostupna péCe je levnéjsi, nez nasledna péCe o pacienta, jenz
dlouhodobé ignoroval prfiznaky a napf. se u néj rozvinuly komplikace spojené s diabetem (viz také
napt. Rybka, 2007).

Postupné se podafilo naplnit jednotlivé hlavni cile prace. Za jako hlavni zjisténi lze povazovat
fakt, ze ackoli v pfipad¢ ambulantni diabetologie byla splnéna podminka maximalni dojezdové doby,
byly identifikovany oblasti, kde je dostupnost odpovidajici péfe niz8i. Je proto nasnadé zména
pristupu k analyze dostupnosti, nebot’ soucasna praxe, tzn. pfepocet uvazkli na 100 tis. obyvatel je
znacné nedostacujici.

Dals$im dulezitym poznatkem je riziko spojené se starnutim 1ékait. Jedna se o problematiku celé
spole¢nosti a nejinak tomu je v piipadé zdravotnictvi. Vé€kova a pohlavni struktura mtze na zakladé
provedenych analyz byt jednim z hlavnich determinantli, které budou cerpani zdravotni péce

ovlivnovat.
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Introduction

The accessibility of appropriate healthcare is widely debated in all the media. However, there is a lack
of research focusing specifically on this topic in the Czech literature. The term healthcare accessibility
can be considered from various different aspects; nonetheless, it is possible to identify a number of
fundamental factors that most affect accessibility. The first of these are travel time and local (distance)
accessibility. An important role is also played by physician capacity and the financial situation of
patients and local inhabitants. Ensuring access to care is also undoubtedly affected by technological
advances and medical equipment.

The existing Czech literature only deals with this research topic in passing. For instance, there has
been research evaluating accessibility in relation to the demographic ageing of primary care physicians
(Sidlo, 2010). Svobodova (2011) has investigated local accessibility in relation to dental care. Another
perspective is found in the work of Rodriguez (2011), for example, who evaluates access to basic
dental care in relation to frequency of take-up. However, as the Czech Ministry of Health’s advisory
body concluded in its Roundtable on Future Funding of Healthcare in the Czech Republic, analysing
and quantifying accessibility, including a whole range of input factors relating to healthcare
accessibility, is extremely difficult.

Nonetheless, it is possible to make use of findings from related investigations evaluating
accessibility. Research conducted by WHO in 2002 and EU SILC in 2005 indicates that Czech
inhabitants subjectively perceive healthcare accessibility, whether inpatient or outpatient, as being
above average in relation to other European countries. However, this assessment is purely declarative
and may not reflect all barriers preventing access. Moreover, there remains the question of how
healthcare accessibility should be measured. Healthcare accessibility is defined to some extent in
government decree no. 307/2012 Coll. which is the first piece of legislation to deal with this issue.
It defines ‘local and time accessibility’ as limits within which healthcare must be accessible. Local
accessibility is stipulated in the legislation using a maximum travel time given in minutes within
which the in- or outpatient care must be accessible, while access time is set as a maximum waiting
period for selected services. For instance, the travel time for accessing local primary care is set at
35 minutes. By contrast the maximum waiting time for a hip replacement is 52 weeks

The legislation stipulating healthcare accessibility provides a basic legislative framework.
Nonetheless, it is clear from the above that the government decree does not deal with the issue of
providing appropriate and accessible healthcare. It does not, for instance, specify the means of
transport or quantify physician capacity per number of patients. Current practice amongst the
insurance companies responsible for ensuring access to care is to calculate physicians or the number of
physician posts per inhabitant in a given area. Generally the areas correspond to the Czech districts.
However, there are a number of disadvantages to this method. On the one hand, this method of
calculation does not take account of the demographics of the population and, in particular, it does not
consider differences in the breakdown of patients receiving different kinds of healthcare. There is
clearly a difference in the breakdown of patients attending diabetes clinics and patients attending
outpatient surgery or neurology and so on. Other factors that can be considered are, for instance,
physician demographics or type of region. From today’s perspective an analysis conducted on
a district basis is outdated and there is a need to identify catchment areas that correspond more to
reality.
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Aims and Hypothesis of the Study

Given the topic and content of the thesis, the general aim is to ensure applicability in practice. There is
a particular concern to present a method that will promote debate on the issue of evaluating and
quantifying healthcare accessibility since the way in which it is conceived of in the current legislation
is clearly unsatisfactory. The thesis contains the following three main aims:

1. The main aim is to present a method for evaluating healthcare accessibility in the Czech
Republic that can be widely applied and that can take account of the basic factors affecting
healthcare accessibility. These factors are not used in current analyses (demographic
breakdown of inhabitants and patients, catchment areas, physician age, and so on).

2. The second aim is to identify regions or areas which have low accessibility to healthcare. In
addition, the aim is to suggest how networks of healthcare providers can be upgraded so as to
eliminate interregional differences.

3. The third aim is to present both the current status of healthcare accessibility on the basis of two
modelled situations and accessibility following the anticipated retirement of a proportion of
physicians and to model changes in healthcare accessibility in ten years’ time.

For each thesis aim it is possible to create a hypothesis, based partially on knowledge of the issue and
on the available literature. The aim is to test the following hypotheses:

HZ1 It is assumed that for each specialism studied government decree no. 307/2012 Coll. will
require updating. This hypothesis stems from the decree itself which does not allow for any
method other than the setting of maximum travel times to the nearest healthcare facility.

H2 In light of the available literature it can be assumed that given the age and gender breakdown
of physicians there is a likelihood that healthcare accessibility will deteriorate in the future. It
can be assumed that physician ageing, observable in certain healthcare specialists, will have
a determining effect on the accessibility of appropriate healthcare.

H3 In evaluating accessibility, the difference between the actual and the calculated number of
physicians will have an important role to play in certain specialisms. One of the main factors
directly affecting accessibility concerns physicians who work concurrently in outpatients «
inpatients, or for example, in diabetology < internal medicine, and the associated relationship
between the actual and the calculated number of physicians, but this is not dealt with in the
legislation in any way.
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Data sources and Methodology

Appropriate and sufficiently detailed data sources are crucial to fulfilling the aims of the thesis. The
thesis relies on three data sources. The first is demographic data sufficient for our purposes that is
available online from the Czech Statistical Office (CSO). The only data not provided is detailed data
on the breakdown of the inhabitants of Czech districts by gender and age. This selected data was
provided by the Department of Demography and Geodemography at the Faculty of Science, Charles
University in Prague.

The second is statistical data on healthcare. The most detailed data is that published by the
Institute of Healthcare Information and Statistics (IHIS). However, the data available was not
sufficient for the purposes of the aims of the thesis and so the data was requested from VZP, the
largest Czech healthcare insurance company. The request was complied with and sufficiently detailed
data was acquired for up to 31 December 2013. The data is for healthcare providers and includes the
following: physician ID (anonymised data), physician age, physician gender, work address, specialism
and physician capacity (number of contracted hours). Data was also obtained on the number of
individual patients treated, number of points and visits for each age category for the years 2012 and
2013. The data consisted of the following: specialism, age category (five-year age categories), number
of individual patients treated, number of points and number of visits.

The third area is spatial data for network analysis using ArcMap. This is just as important as the
healthcare data in terms of the content and aims of the thesis. It is essential to have access to good
quality layers for the roadways in the Czech Republic on which transport access can then be modelled.
Given the limited finances the decision was made to use vector data available free from the Geofabrik
GmbH server?. It uses OpenStreetMap (OSM) data and the advantage is that the layers are created by
people, that is, the server users. The source ultimately chosen for calculating accessibility was
a pre-created Network dataset valid on 23 March 2014, that is, on the day the roadway layer was
downloaded from OSM (Vangk, 2014). The model was checked to ensure it was topographically
correct and the results show that the underlying road network layer can be considered suitable for use
in further road network analysis.

Given the amount of data it was decided to conduct a case study evaluating healthcare access using
diabetology as the specialism. This specialism was deliberately chosen, mainly because of the current
relevancy of diabetes and its impact on people’s health.

The method for evaluating accessibility was initially selected in relation to the legislation. The first
step was to model travel time accessibility by conducting a network analysis for the whole of the
Czech Republic. The following were used in the analysis:

1) total number of posts (PPP) for the clinic,

2) indirectly standardised age and gender breakdown of individual patients treated (IPT)
via VZP in 2013,

3) age and gender breakdown of inhabitants of districts in the Czech Republic up to 31 December
2012.

2 http://download.geofabrik.de/europe.html
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A catchment area with the number of inhabitants is created for each facility using the Closest
Facility search tool in Network Analyst. Since it is not possible to set the proportion of inhabitants in
a district who fall into the catchment area, clinic and catchment area were aggregated for each district.
The result is a database of districts with at least one diabetes clinic with catchment area and a detailed
breakdown of the inhabitants. The proportion of diabetics is then calculated on the basis of the
indirectly standardised age breakdown of each individual patient treated via VZP in relation to the age
breakdown of the inhabitants in the catchment area. The outcome is the hypothetical number of
diabetics treated in diabetes clinics in relation to the total number of physician posts in that district.
Dasymetric mapping is then used to identify the regions or districts in the Czech Republic in which
access to diabetes outpatient care is below the Czech average.

Part of the analysis of accessibility also includes the subsequent use of network analysis to design
a supplementary network of providers so that the condition that all inhabitants can access care within
45 minutes is fulfilled but also so that posts can be increased in areas where access is worse.

The analysis of the current situation also includes two models of accessibility which highlight the
risks of physician ageing in outpatient diabetes care and evaluate changes in accessibility in ten years’
time. The first modelled situation is based on one assumption and that is the departure of the
physicians who reach retirement age on 31 December 2013. The second modelled situation contains
six initial assumptions:

1) Calculated age of physicians in 2023.
2) Departure of physicians eligible for retirement in 2023.

3) Change in the length of contracted hours for all physicians, in relation to the average
distribution of gender and age, found in the data for up to 31 December 2013.

4) Projected number of diabetes treated in diabetes clinics according to gender.
5) Projected gender and age breakdown of the inhabitants of Czech districts.

6) It is not possible to model the future number of new physicians since we do not have access to
the geographical information on this. The aim of this model is not to evaluate accessibility but
to pinpoint areas where there is a need to actively seek out replacement physicians for those
who are likely to stop practising.

The aim is to highlight the risks associated with the accessibility of healthcare should these initial
assumptions be fulfilled. These models could also be used as a suitable tool for signing new contracts
with physicians providing specialist healthcare.
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Main results

The method for evaluating healthcare accessibility was described above including two modelled
situations. The main results of the thesis relate to the specialism chosen: outpatient diabetology.

Physician demographics can be used as the initial starting point in evaluating the accessibility of
outpatient diabetes care. More than a fifth or 22.6% of the calculated number of healthcare workers
(PPP) constitutes physicians aged 60 or over. While the age breakdown of outpatient diabetologists
may appear more favourable in terms of future development than is the case for general practitioners
for adults and general practitioners for children and young people, the 40-59 age group is particularly
numerous and has not been supplemented with new physicians in recent years. Account must be taken
of the fact that as age increases, the average number of contracted hours decreases, which could lead
to a deterioration in the accessibility of this kind of care in the future. The two youngest physician age
groups (39 and under) account for 53.4 PPP, which is 13.9% of all posts.

Related to this is an analysis of regional differences in the average physician age and the number
of posts per 100,000 inhabitants at the district level in the Czech Republic. This is an existing insight
into the problem but nonetheless it is relevant to the thesis since it helps us build up a picture of the
situation. The oldest physician age breakdown is found in districts in the west and north west of the
Czech Republic. In the district of Karlovy Vary the average physician age is 70.9 years. By contrast on
average the youngest physicians are to be found in Kolin district (41.7 years). Karlovy Vary has a total
of four practising physicians aged 65-78 years and a total PPP of 2.85. Karlovy Vary is an illustrative
example of the fact that, although there are a total of four diabetologists in this district working on
average of 0,7 contracted hours, healthcare accessibility is not encouraging. The physicians could all
retire since they are already eligible to do so. Accessibility would then fall to zero in this district,
which is also home to a regional capital.

From the calculated number of healthcare workers per inhabitant it is clear that in the districts
outpatient diabetes care is partly concentrated in larger Czech cities (the capital Prague, Brno and
Pilsen). These ‘city’ districts have the highest proportion of posts per inhabitant. The greatest
proportion is recorded in the capital Prague (6.9 PPP per 100,000 inhabitants), while the lowest is
found in Prague-West (1.0 PPP). This relates to the fact that care is concentrated into the larger Czech
cities.

One of the main outcomes of the evaluation of the current accessibility of outpatient diabetes care
is an analysis of time accessibility as laid out in government decree no. 307/2012 Coll. From the
analysis conducted it is clear that the legislative framework has been fulfilled as far as outpatient
diabetes care is concerned. This is not the case for 3,998 inhabitants living in a total of 42 districts.
Nonetheless for 81.8% of the inhabitants of the Czech Republic the nearest diabetes clinic is 15
minutes away. A further 17.0% of inhabitants can reach this kind of care within 30 minutes of travel
time.

Although it has been noted that time accessibility is sufficient as far as outpatient diabetes care is
concerned and that the travel time limits have been fulfilled, the analysis has yet to take account of
factors which may significantly affect accessibility. The dasymetric mapping of accessibility revealed
a number of important facts. On average in the Czech Republic there is 1 PPP for every 1,773 diabetic
outpatients. However, two larger areas were identified in which healthcare access is insufficient
compared to the Czech average. These districts are largely to found in the north east, south west and
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west of the Czech Republic, where there is a higher than average number of hypothetical patients
per 1 PPP. One might question what the optimal number of patients per contracted working hours
is in order for appropriate quality care to be provided. However, it is clear that accessibility in
these areas is lower in comparison with other regions in the Czech Republic.

Evaluating the current accessibility of outpatient diabetes care also relates to the first of the
two modelled situations. It is assumed that some physicians will cease practising since they are
eligible for retirement. Physicians (male) who were born in 1950 or earlier and women born in
1953 or earlier were removed from the database. The overall number of posts fell by 75.3. That
would mean the closure of 91 clinics in 35 districts.

As mentioned above a negative finding was the zero accessibility in Karlovy Vary District.
In Karlovy Vary Region out of a total of 307.7 posts only 2.9 remained. This means that the time
required to access the nearest outpatient clinic would also drop markedly. For a relatively
significant section of the population of Karlovy Vary Region the length of time required to access
treatment would be more than 30 minutes. In the northern border area of the region the maximum
time limit would not be met. In the south west and north east of the Czech Republic there are two
areas where access times do not meet the legislative requirements.

The analysis of the calculated hypothetical number of patients per 1 PPP in relation to time
catchment areas for diabetes clinics indicated that the overall Czech average grew by 430 patients
per post. Changes to accessibility in the west and south west of Bohemia can be considered to
present a risk as they can in the area in the north and north east of Bohemia. There is a clear need
for the insurance companies to sign future contracts with new physicians in these two areas in
particular, so that the accessibility of outpatient diabetes care is maintained. Areas were identified
in which there are more than 7,500 diabetics per PPP, and yet these patients have no alternative
options.

The second modelled situation concerns the level of accessibility of diabetes care in ten years’
time, that is, in 2023. The main aim is not to evaluate the degree of accessibility since we have no
means of modelling data on new physicians that would contain geographical information.
Therefore the purpose of the analysis in this section of the thesis is to recommend the optimal
geographical distribution of clinics and the number of posts per clinic.

A suitable analytical tool for these purposes is the Network Analyst extension, known as the
Location-Allocation method. This creates a list of districts in which, given the legislation and the
desire to maintain average accessibility of care, ideally there should be a diabetes clinic with an
appropriate number of posts.
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Conclusion

The present thesis is extremely topical. Its theme, or subject, quantifying health care accessibility, has
not thus far been resolved to any great degree. The aim was to present possible methods that could be
implemented when negotiating contracts between insurance companies and physicians. The method
could also help contribute to discussion on whether the current legislation is not too general. The goal
of all public healthcare stakeholders should be to ensure access and an appropriate quality of
healthcare since prevention and accessible care are cheaper than subsequently caring for patients who
have long ignored their symptoms and have developed, for example, the complications associated with
diabetes (see also, for instance, Rybka, 2007).

The main aims of the thesis were gradually fulfilled. The main finding is probably the fact that,
although the maximum travel time was met for outpatient diabetes care, areas were identified with
lower accessibility to care. It is clear that the approach used to analyse accessibility requires changing
since the current practice of calculating posts per 100,000 inhabitants is not sufficient.

Another important piece of information gleaned is the risks associated with physician ageing. This
is an issue affecting society generally and healthcare is no different. The analysis provided here
suggests that age and gender breakdown may be one of the main determinants affecting healthcare
take-up.
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