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Editorial

Ich freue mich Ihnen die zweite Ausgabe des Jahres 2025
unserer Zeitschrift ,Der Offentliche Sektor” prasentieren
zu durfen. Die Ausgabe startet mit einer Reflexion zu
der diesjahrigen Tagung des Forschungsbereich flr
Finanzwissenschaft und Infrastrukturpolitik (IFIP) der
TU Wien und den Festreden des dort verliehenen Egon-
Matzner-Preis fur Soziobkonomie. Dieser wurde 2025
an zwei Forschungsarbeiten verliehen: ,Provisioning for
sufficiency: envisaging production corridors” von Richard
Barnthaler und lan Gough (erschienen in Sustainability:
Science, Practice and Policy, 2023) und “Don’t stop
believin’ - Income group heterogeneity in updating of
social mobility beliefs” von Anna Schwarz und Philipp
Warum (erschienen im Journal of Economic Behaviour
and Organization, 2024). Die beiden ausgezeichneten
Papiere beschaftigen sich mit hochaktuellen Themen zur
sozialen und dkologischen Nachhaltigkeit vorherrschender
Gesellschaftssysteme.

Auch die folgenden Artikel dieser Ausgabe gehen diesen
Schwerpunkten nach. Zunachst beleuchtet Laetitia
Angeleitner die Bedeutung von klimafreundlicher
Alltagsokonomie flr die Stadtplanung im Allgemeinen,
und, anhand des Beispiels der Stadt Linz, inwiefern
Konsumkorridore in der Verkehrsplanung umsetzbar
sind. Die Arbeit zeigt auf, wie Konzepte der
Nachhaltigkeitsforschung in der Praxis der strategischen
Stadtplanung  Niederschlag  finden  kbénnen. Im
anschlieRenden Beitrag analysiert Tobias Essl wie die
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stationare Langzeitpflege —einimmer wichtiger werdender
Teil der Alltagsdkonomie — derzeit in Osterreich rdumlich
verteiltistundwasdasflrdieregionaleErreichbarkeitdieser
bedeutet. Die deskriptive Datenanalyse wird durch die
Entwicklung eines kleinrdumigen Erreichbarkeitsindikators
auf Basis von Fahrtzeiten, Angebotsintensitdt und
demographischen Merkmalen erganzt. Dieser Indikator
ermoglicht das ldentifizieren von Handlungsbedarf auf
regionaler Ebene. Einen methodologischen Beitrag zur
Debatte um urbane Nachhaltigkeit und Resilienz liefert der
Beitrag von Clemens Wollscheid. In der systematischen
Literaturanalyse gibt der Autor einen Uberblick Uber
die in der wissenschaftlichen Literatur verwendeten
Methoden und MaRzahlen zur Analyse 6konomischer
Resilienz in chinesischen Stadten. Auch im letzten Beitrag
dieser Ausgabe wird die Methodik der systematischen
Literaturanalyse angewandt, jedoch stehen hier
die finanziellen Auswirkungen von pédiatrischen
Schlaganfallen im Fokus — auf das Gesundheitssystem im
Allgemeinen und die betroffenen Familien im Speziellen.

Die vorliegende Ausgabe spiegelt wieder einmal die
inhaltliche und methodische Bandbreite des IFIPs wider.
Ich wiinsche viel SpaR bei der Lektire!
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Egon-Matzner-Preis fiir
Soziookonomie 2025

Zum Artikel ,, Provisioning for sufficiency:
envisaging production corridors” von
Richard Barnthaler und Ian Gough

Die heutige Tagung des Forschungsbereichs
Finanzwissenschaft und Infrastrukturpolitik,
organisiert gemeinsam mit dem Kompetenzzentrum
far Alltagsokonomie, befasste sich mit der Rolle der
Daseinsvorsorge zur Sicherung eines guten Lebens fur
alle innerhalb planetarer Grenzen. Behandelt wurden
ausgewshlte Bereiche der Pflege, der Energieversorgung,
und der industriepolitischen Rahmenbedingungen.

In den letzten Jahren sind eine Reihe von wissenschaftlichen
Publikationen und Netzwerken entstanden, die die
Daseinsvorsorge in den Mittelpunkt der 6konomischen
Debatte rlcken. Der Begriff der Daseinsvorsorge ist an sich
ein ziemlich alter, manche sagen auch, historisch belasteter,
Begriff aus den 1930er Jahren — er hat sich Uber die Zeiten
entwickelt zu einem Verstandnis der Wichtigkeit 6ffentlicher
Infrastrukturen.

Mittlerweile sprechen wir eher von Alltagsdkonomie
oder Fundamentalokonomie, auf Englisch Foundational
Economy. Damit werden nicht nur netzgebundene
offentliche Infrastrukturen bezeichnet, sondern jene
Bereiche der Okonomie, die die tagtiglich gebrauchten
GUter und Dienstleistungen bereitstellen. Somit sind
hierbei nicht nur offentliche Infrastrukturen enthalten,
sondern auch soziale Infrastrukturen (z.B. Gesundheit,
Pflege, Bildung), nichtmarktliche personliche Pflege- und
Betreuungsleistungen (z.B. Familien- und Freiwilligenarbeit),
und die lokale Versorgung (z.B. Nahversorgung, Wohnen,
Reparatur- und Bankdienstleistungen). Dazu kommen
Guter und Dienstleistungen, die der Lebensqualitdt und
Bequemlichkeit dienen, sowie Luxus- und Geltungsgter,
die aus Sicht der Abdeckung von Grundbediirfnissen wohl
weniger dringlich sind als die anderen genannten Bereiche.

Das Klassifizieren der Okonomie in unterschiedliche
Bereiche mag als rein theoretische Ubung angesehen
werden, jedoch ist — wie wir wissen — nichts praktischer als
eine gute Theorie. Denn diese Einteilung zeigt auf, dass in
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unterschiedlichen Bereichen der Okonomie andere Logiken
der Bereitstellung (Provisioning), der Regulierung und der
Finanzierung zum Tragen kommen.

Diese verschiedenen Logiken der Versorgung kdnnen auch
eine bedeutende Rolle aus Sicht der sozial-tkologischen
Transformation und damit der Beachtung der planetaren
Grenzen spielen: Eine sichere Grundversorgung, die
offentlich, gemeinnltzig oder nichtmarktlich bereitgestellt
wird, hat nicht nur Effizienz- und Gerechtigkeitsvorteile,
sondern konnte auch — durch Skalen-, Verbund- und
Dichtevorteile — wesentlich geringere Ressourcen in
Anspruch nehmen als eine gewinnorientierte Versorgung.

Auch ist erwiesen, dass Burger*innen, die Vertrauen in
eine gesicherte Grundversorgung haben, eher bereit
sind — und damit auch die 6konomischen Moglichkeiten
haben -, eine sozial-6kologische Transformation zu
unterstltzen. Hier setzt das heute mit dem Egon-Matzner-
Preis fur SozioOkonomie ausgezeichnete Paper von
Richard Barnthaler und lan Gough an: Wie konnen die
planetaren Grenzen eingehalten werden, und trotzdem alle
Birger*innen ihre Grundbedurfnisse erfillen? (Barnthaler
and Gough, 2023).

Die Publikation der Autoren befasst sich einerseits mit dem
Minimum an Ressourcen, welches fiir die Abdeckung der
Grundbedurfnisse zur Verfligung stehen muss. Eine gerechte
Grundversorgung fiur alle braucht aber auf der anderen
Seite auch ein zuldssiges Maximum, welches bei Beachtung
der planetaren Grenzen nicht Uberschritten werden darf.
Die Autoren diskutieren in ihrer Arbeit die wesentlichen
theoretischen und konzeptionellen Grundlagen fir die
Diskussion dieser Produktions- und Konsumkorridore,
innerhalb derer die Bedirfnisse befriedigt werden kdnnen.

Die Verbindung zu den verschiedenen Arten der
Versorgung und deren Prinzipien, wie die Foundational
Economy, und die Klassifizierung von Bedirfnissen in
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Grundbedurfnisse und Bequemlichkeit, aber auch in
Luxus- und Geltungsbedurfnisse, sind wichtige Grundlage
des weiteren Diskurses. Wie bei jeder ausgezeichneten
wissenschaftlichen Arbeit werden auch die offenen
Fragen der Debatte angesprochen, beispielsweise wie die
Korridore nun operationalisiert und quantifiziert werden
konnen, oder wie eine sozial-0kologische Transformation
grundsatzlich befordert und weiterentwickelt werden
kann.

Referenzen

Barnthaler, R., & Gough, I. (2023). Provisioning for sufficiency: envi-
saging production corridors. Sustainability: Science, Practice and
Policy, 19(1). https://doi.org/10.1080/15487733.2023.2218690
Titel anhand dieser DOI in Citavi-Projekt Gibernehmen

Ich gratuliere den Autoren zu ihrer Studie, die ganz im
Sinne des Namensgebers unseres Preises, Egon Matzner,
unseren Blick erweitert und schéarft, verschiedene
konzeptionelle Strange verknlUpft und damit einen
fruchtbaren wissenschaftlichen Diskurs befordert.
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Zum Artikel ,,Don’t stop believin’ - Income
group heterogeneity in updating of social
mobility beliefs” von Anna Schwarz und

Philipp Warum

Ich freue mich sehr die Laudatio zum Papier , Don’t stop
believin’ - Income group heterogeneity in updating of
social mobility beliefs” von Anna Schwarz und Philipp
Warum halten zu dirfen (Schwarz und Warum, 2024). Der
ausgezeichnete Artikel beschaftigt sich mit der Anpassung
von gesellschaftspolitischen  Praferenzen an neu
erhaltene Informationen. In einem Experiment bekamen
Proband*innen Informationen zu intergenerationaler
Einkommensmobilitdt — also wie stark hdngt das eigene
Einkommen von dem der Eltern ab — vorgelegt. Die
Studienautor*innen analysierten dann, wie dieses neue
Wissen die eigene Wahrnehmung oder Uberzeugung
verandert, und in weiterer Folge auch die Praferenzen fir
eine starkere Umverteilung beeinflusst.

Die Arbeitistaus mehreren Griinden auszeichnungswiirdig.
Zum einen, wurde die Studie nach allen Regeln der
Wissenschaft durchgefiihrt, was keine Unsicherheiten
bezlglicher der Richtigkeit und Interpretation der
Ergebnisse zuldsst. Zum anderen ist das Thema in
Zeiten immer starkerer Vermdgenskonzentration hochst
relevant. Das Papier steuert hier wertvolle Erkenntnisse
bei, warum sich trotz dieses Trends, kaum Anderungen in
den individuellen Praferenzen zur Umverteilung erkennen
lassen.

Besonders besorgniserregend ist die Erkenntnis der
pramierten Studie auch im Hinblick auf einen schon
langer bekannten makrodkonomischen Zusammenhang:
Lander mit hoéheren Einkommensunterschieden weisen
tendenziell weniger Einkommensmobilitdt zwischen
den Generationen auf (Macchia et al. 2019). Dieser
Zusammenhang wurde unter dem Namen ,Great-Gatsby
Kurve” bekannt (Krueger, 2012), und verdeutlicht, dass
ungleiche Ressourcenverteilung oft auch ungleiche
Aufstiegsmoglichkeiten bedeutet.

Ungleiche Ressourcenverteilung ist nicht nur unter dem
Gesichtspunkt der Fairness problematisch. Studien zeigen,
dass in Landern mit hoheren Einkommensunterschieden
die  gesamte Bevolkerung unter  schlechterer
Gesundheit, weniger Wohlbefinden und erhohter
Kriminalitadt leidet (Picket and Wilkinson, 2015). Hohe
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Einkommenskonzentration schadet also nicht nur der
untersten sozio-6konomischen Schicht.

Die Einkommenskonzentration ist auch in Osterreich
hoch. Das wird besonders beim Vermogenseinkommen,
also dem Einkommen aus Mieteinnahmen, Zinsen usw.
deutlich: hier erhélt das oberste Zehntel rund 62 Prozent,
wahrend die drmsten 10 Prozent nur 2 Prozent bekommen
(Derndorfer et al.,, 2024). Das staatliche Umverteilung
dieser Ungleichheit tatsachlich entgegenwirkt, zeigt nicht
zuletzt Osterreich: laut einer WIFO-Studie sinkt der Gini-
Koeffizient des Aquivalenzeinkommens nach Steuern und
Subventionen deutlich von 0,47 auf 0,26 (Rocha-Akis et al,
2023).

Trotzdem scheint die politische Forderung nach
Umverteilung nicht unbedingt aus den Reihen der
Geringverdiener zu kommen. Ein Artikel, der 2022 mit
dem Egon-Matzner Preis ausgezeichnet wurde, gibt
dazu eine mogliche Erklarung (Schulz et al., 2022). Die
Preistrager*innen zeigten, dass die weitverbreitete
Fehleinschdtzung aller  Einkommensschichten,  zur
Mittelschicht zu gehoren, vor allem auf selektive
soziale Kontakte zurlckgefihrt werden kénnen. Salopp
gesagt, gehort man in der eigenen Bubble immer zur
Mittelschicht. Hinzukommt, dass in weniger egalitdren
Gesellschaften, Birger*innen eher dazu neigen, Erfolg mit
Leistungsprinzipien zu erklaren, dafir scheinen ihnen nicht
leistungsbezogene Faktoren, wie das Familienvermogen,
weniger wichtig zu sein. Bleiben diese Fehleinschdtzungen
bestehen, wird der Druck aus der Bevolkerung fur mehr
UmverteilungsmalBnahmen oder zumindest fur ein
durchlassigeres Bildungssystem wohl ausbleiben.

Die heurigen Preistrager*innen steuern hierzu
eine wichtiges Puzzlestlick bei. So zeigen sie, dass
neue Informationen zur wirtschaftlichen Mobilitat
nicht unbedingt die eigenen Uberzeugungen und
Wahrnehmungen é&ndern. Dies scheint vor allem auf
Geringverdiener zuzutreffen, also jene Gruppe, die
es besonders betrifft. Das ist, denke ich, fur uns alle,
die Wissen generieren und versuchen dieses auch zu
vermitteln, interessant und wirft die Frage auf: wie
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kommen neue Erkenntnisse in der Bevolkerung an,
insbesondere bei denen, die es direkt betrifft?

IndiesemSinnegratuliereich den beiden Preistrager*innen
noch einmal herzlich zu ihrem hochst relevanten Beitrag
zu dieser Debatte!

Referenzen:

Derndorfer, Judith, Michael Ertl, Nikolaus Heimerl, Matthias Schnetzer,
Eva Six (2024). Einkommensverteilung in Osterreich. A & W Blog.
Abgerufen am 10.9.2025 von https://www.awblog.at/Verteilung/
Einkommensverteilung-in-Oesterreich

Krueger, Alan B. (2012): The Rise and Consequences of Inequality in
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Alltagsokonomie und
Konsumkorridore fiir urbane

Mobilitat

Impulse fiir die strategische Stadtplanung in
Linz im Kontext der Klimakrise'

Laetitia Angeleitner

1 Dieser Artikel beruht auf einer Diplomarbeit mit dem Titel , Alltagsékonomie und Konsumkorridore fiir urbane Mobilitat: Impulse fiir die strategi-
sche Stadtplanung in Linz im Kontext der Klimakrise®, betreut von Michael Getzner

1 Relevanz der Alltagsokonomie

Grundlegende  Wirtschaftsaktivitditen des tdglichen
Lebens darunter materielle Infrastrukturen wie
Energieversorgung, Wasser- und Abfallwirtschaft sowie
Bildungs- und Gesundheitseinrichtungen — erhalten in
der Regional- und Stadtentwicklung bislang nicht die
ihnen geblhrende Aufmerksamkeit (Froud et al. 2020
nach Barnthaler 2022: 10). Auf Basis des zunehmenden
wissenschaftlichen Diskurses um die Bedeutung und die
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Potenziale jener Zonen der Wirtschaft, der sogenannten
Alltagsokonomie, stellen sich drangende Fragen an das
interdisziplindre Feld der Raumplanung, wie und inwiefern
Produktivitdt und Wohlfahrt bewertet und im Kontext
raumlich manifestierender Entwicklungen gesteuert
werden sollen (bspw. Klimakrise, demographischer
Wandel, Gentrifizierung etc.).

oujurng | fiewd B8 e el il e gl

EEpH A T T
Miprk o omormi e

B ENS RN TR

e e Lo oS Humg

Abbildung 1: Die Zonierung der Wirtschaftstatigkeiten nach alltagsokonomischen Grundsatzen, eigene Darstellung,
Quelle: Barnthaler et al. 2021: 12 (siehe Angleitner 2024: 37)
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Beschaftigung der unselbstindig Erwerbstitigen
in Osterreich 2021

« materelie Okonamie providentielie Gkonomie

v Obersehene Okonomie andere Berelche

Abbildung 2: Beschaftigung der unselbstandig Er-

werbstatigungen nach Wirtschaftsbereichen 2021,
eigene Berechnung nach FEC und Statistik Austria

2023 (siehe Angleitner 2024: 38)

Die Ergebnisse einer durchgefiihrten
Beschaftigungsanalyse zeigen, dass 2021 42,7% der
unselbststandig Erwerbstatigen (siehe Abbildung 2) in

den Bereichen der Alltagsokonomie arbeiteten. Deren
Zonen sind insbesondere lokal, verdichtet in urbanen
Agglomerationsraumen, verankert und weisen im Bereich
der providentiellen Alltagsokonomie (bspw. Pflege,
Bildung) einen hohen - anhaltend steigenden - Anteil an
Frauen in Teil- bzw. Vollzeitbeschaftigung auf.

Transformation sormal-Gkologischer Strulkturen
Allzemeimyohionentierte Regulierungen
Bedirfnis- wund € hnnqrﬂgorr:{ htigkeit
Klimagerecht ghoei

Sunzhen:

Partampation

Dekommodifizerung

lokale wirtschafiskresliufe

Forschungsfragen

1. Welche Bedeutung hat eine klimafreundliche
Alltagsokonomie fir sozial-6kologische Transformation
und welche Planungsprinzipien ergeben sich daraus fur
die strategische Stadtplanung im Kontext der Klimakrise?

2. Inwiefern ist klimafreundliche Alltagsokonomie- implizit
oder explizit- in den MaRnahmenkatalogen der Stadt
Linz anzutreffen? Inwiefern sind darin die erarbeiteten
Planungsprinzipien wiederzufinden?

3. Inwiefern sind Konsumkorridore fir den Sektor der
urbanen Mobilitdt in Linz festlegbar und welchen
Handlungsbedarf zeigen diese auf?

4.  Welche Handlungsempfehlungen lassen sich auf Basis
der erlangten Erkenntnisse fur die Stadtplanung in Linz
formulieren?

Die Beantwortung der Forschungsfragen erfolgte durch

einen Mix an qualitativen und quantitativen Methoden,

darunter eine empirische Beschaftigungsanalyse, eine

raumliche Indikator- und Netzwerkanalyse sowie eine
gualitative Inhaltsanalyse.

2 Bedeutung fiir die
Stadtplanung

Neben dem Verstdndnis der Alltagsokonomie als zonale
Bereiche, welche lokal verankert und bedarfsorientiert
Guter und Dienstleistungen umfassen und in

Sicherung der Dascinsvorsorge
Sorale Gerechitighest
innenentwicklung forcieren
Bodensparen

Schutz des Maturhawshaltes
Stando r-=.|-'h-'=n|ng

Aulwiei tung des Stadibdldes
Parinpation

Ganzheitliche Planung

Abbildung 3: Es besteht ein signifikanter thematischer Bezug zwischen Alltagsdkonomie und Stadtplanung (siehe

Angleitner 2024: 65)
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Alltagsokonomie und Konsumkorridore fiir urbane Mobilitat
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Abbildung 4: Wahl der raumlichen Analyseindikatoren (siehe Angleitner 2024: 100)

unterschiedlichem Ausmall dem freien Markt entzogen
sind, handelt es sich dabei zudem um eine Bewegung,
welche Aktionsfelder fur eine sozial-gerechte und
nachhaltige Transformation von Wirtschaftspraktiken
auf allen Ebenen formuliert. Im Zuge der Diplomarbeit
wurden die Ziele der Alltagsokonomie mit jenen der
Stadtplanung synthetisiert und es wurde deutlich, dass
diese Uberlappungen aufweisen (siehe Abbildung 3).

3 Konsumkorridore und ihr
Anwendungspotenzial

Der Konnex zwischen Alltagsdkonomie und Stadtplanung
bildet den Unterbau fir die Untersuchung auf ortlicher
Ebene, inwiefern sozial gerechte und gleichzeitig
Okologisch nachhaltige Konsumkorridore fir kollektive
Infrastrukturen gebildet werden kdénnen und welches
Potenzial deren Weiterentwicklung birgt.

Bei Konsumkorridoren handelt es sich um den
Gestaltungsspielraum eines “guten Lebens” zwischen
sozialem  Mindestlebensstandard und  planetarem
Belastungsmaximum. Anhand von Indikatoren fir die
Projektion eines bedurfnisbefriedigenden und gerechten
Mobilitatskorridors fur Linz zeigen die Ergebnisse,
dass Linz in den Bereichen der Erreichbarkeit und der
Versorgung zwar einen hohen Deckungsgrad erreicht,

Vol. 51(2) | 2025 | Der offentliche Sektor — The Public Sector

die konsumseitigen Verkehrsemissionen die planetaren
Grenzen jedoch in so hohem Ausmall Uberschreiten,
sodass eine Reduktion zwischen 58% und 77% bis
zum Jahr 2030 notig ware, um das 1,5 Grad Ziel des
Pariser Klimaabkommens zu erreichen. Es zeichnet
sich dringender Handlungsbedarf ab. Basis dieser
Berechnungen sind die Treibhausgasbilanz der Stadt Linz
sowie Forschungsarbeiten zur Korridorbildung basierend
auf der Definition von Schwellwerten mit Bedachtnahme
auf Reflektion von geltenden Einschrankungen und dem
Bewusstsein zur differenzierten Indikatorinterpretation
(Dillman et. al. 2021/2023).

Epnsumseitige THG-Emssionen Verkehrssektor Ling
2019 wnd planetare Verkehrsemisslonsgrenzen
2030-2050

LS BEW

fuil=] Haa o] o] hor il
- O™ R WP LR L A LTS
Ml Yrh et i G pose e
Abbildung 5: Konsumseitiger Reduktionspfad, Linz, eige-
ne Darstellung, Quelle: Dillman et al. 2023, Magistrat Linz
2024 (siehe Angleitner 2024: 112)
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Laetitia Angeleitner

“Die Grundlagen fir eine weitgehend sozialgerechte
Bedurfnisbefriedigung sind vorhanden. Die tatsdchliche Art
der Bedurfnisbefriedigung, wobei Mobilitat ein zentrales
Mittel zum Zweck darstellt, geschieht jedoch weit Uber

den o0Okologisch vertretbaren planetaren Grenzen. Das
bedeutet: Das weitgehend sozialgerecht organisierte Leben
in Linz (nicht ungeachtet diverser Verbesserungspotenziale)
basiert auf und wird reproduziert durch nicht nachhaltige
Strukturen. Aktuell gilt fur das Konsumgut Mobilitat:
Soziale Gerechtigkeit existiert auf Kosten der 6kologischen
Nachhaltigkeit — ein volatiler Zustand in Anbetracht der
Klimakrise und zunehmenden sozialen Disparitdten.”
(Angleitner 2024: 115)

Die Forschungsarbeit macht deutlich, dass
Konsumkorridore aufgrund verschiedener Einschrankungen
zur Indikatorbildung und-auswahl weniger Eignung fir die
normative Regulierung, jedoch insbesondere als diskursives
Instrument der Stadtplanung fir die Offentlichkeitsarbeit
und die strategische Positionierung, die Identifizierung von
Handlungsfeldern sowie das Monitoring von Prozessen zur
Erreichung des Zieles der Klimaneutralitdt 2040, welches
die Stadt Linz gesetzt hat, aufweist (siehe Abbildung 6).

i,
&
[
- |
= sl | | etk
- . Wk g rosh
s = J i T
E eyl g 7
2%
&
5 ¥
" -
EE
= s Wk e
5 Ry
E Sapa abpg
o [l s
L -

v s
Tl i Py
VETTRE
Ml b rreser

Fp e ef i Grunddlages

4 Fazit

Die Ergebnisse der Diplomarbeit zeigen auf, wie Fragen
der Versorgungs- und Verteilungsgerechtigkeit im Zuge
von soziodkonomischen Stadtanalysen zu Bereichen der
Alltagsokonomiein den Fokusvon Klimaschutzmafnahmen
gertckt werden konnen. Diese Vorgehensweise kdnnte
dazu beitragen, vermehrt (urbane) Entwicklungsstrategien
fur die Sicherung von Lebensqualitdt unabhéngig von
Wirtschaftswachstum und Wettbewerbssteigerung zu
konzeptionieren und Strukturen fur klimasoziales Handeln
auszubauen.

Vor dem Hintergrund politischer Unsicherheiten,
fortbestehender neoliberaler Marktlogiken und
wachsender sozialer Ungleichheiten, die durch die
Klimakrise weiter verscharft werden, gestaltet sich der
Aufbau gemeinsamer Handlungskoalitionen zunehmend
schwierig und sind Raumplaner:iinnen umso mehr
gefordert, evidenzbasiert Entwicklungspfade - Korridore -
flr ein gutes Leben fir moglichst alle aufzuzeigen.

hideong
i g e b
Cherrgres m

Abbildung 6: Einbettung des Korridorprinzips in die Systematik zur Klimaneutralitat, eigene Darstellung adaptiert von
Willberg et al. 2023: 13, Nabernegg et al. 2024 (siehe Angleitner 2024: 125)
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Erreichbarkeit stationirer
Langzeitpflegeeinrichtungen

Ist die Pflegeversorgung in Osterreich raum-

lich gerecht verteilt?!

Tobias Essl

1 Dieser Beitrag beruht auf der Diplomarbeit ,Erreichbarkeit von Pflegeheimen in Osterreich” die 2025 als Abschlussarbeit des Masterstudiums der

Raumplanung und-ordnung an der TU Wien verfasst wurde.

1 Einleitung

Osterreich steht vor einer doppelten Herausforderung: Der
demografische Wandel fuhrt zu einem deutlichen Anstieg
der Anzahl und des Anteils alterer Menschen, wahrend
das Potenzial informeller Pflege sinkt. Das erhoht den
Druck auf die bestehende Pflegeversorgung, insbesondere
auf  Verflgbarkeit und  Erreichbarkeit  stationarer
Pflegeplatze. Prognosen des Osterreichischen Instituts fiir
Wirtschaftsforschung gehen davon aus, dass der Bedarf an
stationdrer Langzeitpflege bis 2050 um rund 133 % zunimmt
(Famira-Mhlberger/Firgo 2019: 92). Bereits heute stollen
vielerorts Einrichtungen an ihre Kapazitatsgrenzen, was lange
Wartezeiten und weite Wege bedeutet. Besonders betroffen
sind strukturschwache, landliche Regionen aufgrund geringer
Versorgungsdichte, eingeschrankten Mobilitdtsangeboten
und langen Fahrzeiten im 6ffentlichen Verkehr .

Lange Wege sind im Pflegebereich mehr als eine bloRRe
organisatorische Herausforderung: Sie erschweren den
Verbleib im vertrauten Wohn- und Sozialraum, reduzieren
die Haufigkeit von Besuchen durch Angehérige (Yamamota-
Mitani et al. (2002): 20) und erhohen den zeitlichen und
finanziellen Aufwand fir alle Beteiligten. In weiterer Folge
verschlechtern sich Teilhabechancen, Lebensqualitdat und
unter anderem auch die Pflegequalitat (Gaugler/Mitchell
2022:236).

Erreichbarkeit wird damit zum Schllsselindikator einer
bedarfsgerechten und flachendeckenden Pflegeversorgung.
Ohne ihre Beriicksichtigung bleiben zentrale Aspekte des
Systems unbericksichtigt. In dieser Arbeit wird Erreichbarkeit
— gemal der Definition von Penchansky & Thomas (1981)
— nicht nur als rdumliche Distanz verstanden, sondern
als mehrdimensionales Konzept, das auch Verfligbarkeit,
Unterbringung/
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Organisation, Leistbarkeit und Akzeptanz umfasst. Erst
wenn Angebote zugdnglich und nutzbar sind sowie den
personlichen Anforderungen entsprechen, gelten sie als
Lerreichbar” (Penchansky/Thomas 1981: 128).

Trotz der zunehmenden Relevanz zeigt eine Analyse
des Forschungsstands eine deutliche Licke: Studien zu
stationdren Langzeitpflegeeinrichtungen thematisieren
haufig demografische Trends, Finanzierung oder den
Einfluss alternativer Pflegeformen — hingegen erhalt die
konkrete Erreichbarkeit von Heimen, insbesondere im
deutschsprachigen Raum, nur wenig Aufmerksamkeit.
Diese Arbeit adressiert diese Forschungslicke durch
eine empirisch fundierte Analyse der Erreichbarkeit in
Osterreich und liefert erste Entscheidungsgrundlagen fir
zukunftige Planungsprozesse.

1.1 Forschungsfragen

Vor diesem Hintergrund lassen sich drei zentrale
Forschungsfragen identifizieren: (1) Wie lassen sich
regionale Unterschiede in der Erreichbarkeit stationadrer
Langzeitpflegeeinrichtungen wissenschaftlich fundiert
messen? (2) Wie unterscheidet sich die Erreichbarkeit
auf kleinrdumiger Ebene in Osterreich und durch welche
demografischen, sozialen und infrastrukturellen Faktoren
wird sie beeinflusst? (3) Welche Regionen weisen
potenzielle Versorgungslicken auf?
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1.2 Theoretischer Hintergrund

Der theoretische Rahmen der Arbeit folgt dem
Zugangsmodell von Penchansky & Thomas (1981):
Erreichbarkeit wird als mehrdimensionales Konstrukt
verstanden, das sich je nach Subjekt und Ort
unterscheidet. Der tatsachliche Zugang zu Gesundheits-
und Pflegeleistungen wird neben der raumlichen
Zuganglichkeit im engeren Sinne durch die Verfugbarkeit
(Angebotsadaquanz), Unterbringung/Organisation
(Offnungszeiten, Ausstattung), Leistbarkeit und Akzeptanz
(Ubereinstimmung von Erwartungen und Eigenschaften)
gepragt (Penchansky/Thomas, 1981: 128).

Ein gut ausgebautes Versorgungssystem ist eine
notwendige, aber keine hinreichende Bedingung fur
eine gute Erreichbarkeit. Ein groRes Versorgungsangebot
fahrt nicht zwingend zu einer guten Zuganglichkeit — die
tatsachliche raumliche Verteilung ist abhadngig von der
Wechselwirkung der einzelnen Dimensionen. Schlechte
Lage und fehlende OV-Anbindung in landlichen Raumen
erzeugen zusatzliche Reise- und Opportunitatskosten
far Angehorige. Schwer erreichbare Einrichtungen
bleiben daher tendenziell leer, wéhrend in zentraler Lage
verfigbare Betten fehlen (Daubé 2014: 12). Fur eine
gerechte und ausgewogene Pflegeversorgung ist daher
die ganzheitliche Betrachtung aller regionalspezifischen
Strukturen erforderlich.

1.3 Beitrag und Vorgehen

Methodisch verbindet die Arbeit eine systematische
Aufarbeitung des Status quo mit einem quantitativen
Ansatz: Aus Angebots- und Erreichbarkeitsvariablen
wird ein  mehrdimensionaler Erreichbarkeitsindikator
entwickelt und Uber ein Strukturgleichungsmodell
empirisch  fundiert;  zusatzlich identifiziert eine
Clusteranalyse bezirkstypische Versorgungsmuster. Auf
diese Weise werden regionale Unterschiede sichtbar
gemacht und mogliche Fokusregionen benannt.

Mit diesem empirischen Fokus versteht sich die Arbeit
als Beitrag zur evidenzbasierten Planung: Sie liefert einen
nachvollziehbaren, dsterreichweiten Uberblick Gber die
Erreichbarkeit stationarer Langzeitpflegeeinrichtungen als
Grundlage, um Kapazitatsausbau, Standortentscheidungen
und Mobilitatsangebote zielgerichtet zu steuern.

2 Methodik

Die quantitative Analyse kombiniert Daten der
amtlichen Statistik (Pflegedienstleistungsstatistik,
Bevolkerungsdaten) mit Daten stationarer

Pflegeeinrichtungen, die auf Basis des Infoservice des
Bundesministeriums fur Arbeit, Soziales, Gesundheit,
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Pflege und Konsumentenschutz (BMASGPK) erhoben und
im Rahmen von Netzwerkanalysen auf Gemeinde- und
Bezirksebene berechnet wurden. Grundsatzlich fliefen
alle Gemeinden Osterreichs in das quantitative Modell ein;
einzelne Kennwerte mussen aufgrund eingeschrankter
Datenverfiigharkeit auf Bezirksebene berechnet bzw.
aggregiert werden, u. a. fur die Clusteranalyse sowie die
Berechnung der Auslastung.

Als  Uberleitung zu den vertiefenden quantitativen
Analysen dient eine umfassende deskriptive Analyse
der Pflegelandschaft, welche den Fokus von den
internationalen Ergebnissen der Theorie starker auf das
Osterreichische Pflegesystem sowie den Stellenwert
der stationdren Pflege richtet. Dazu wurden zentrale
Erreichbarkeits- und  Versorgungsindikatoren  des
Osterreichischen  Pflegesystems  berechnet, unter
anderem das distanzgewichtete Pflegeplatzpotenzial,
Versorgungsdichten oder die Auslastung stationdrer
Pflegeeinrichtungen. Die Bestandsaufnahme schafft
einen raumlichen Uberblick ber die regionsspezifischen
Unterschiede Osterreichs und bietet erste Erkldrungen fur
die unterschiedliche Versorgungssituation.

2.1 Systematische Ubersichtsarbeit

Die Recherche orientierte sich an den offiziellen PRISMA-
Richtlinien? und berlcksichtigt Literatur von Google
Scholar, fachspezifischen Datenbanken sowie grauer
Literatur.® Inkludiert wurden empirische Studien (ab 2000)
zu stationdrer Langzeitpflege in Europa mit expliziter
Operationalisierung von Erreichbarkeit. Rein theoretische
Studien sowie Forschungsarbeiten, die sich ausschliefRlich
mit ambulanten und hochspezialisierten Pflegesettings
beschiaftigen wurden ausgeschlossen. Titel/Abstract-
und Volltextscreenings erfolgten nach vordefinierten
Kriterien: Extrahiert wurde das Forschungsdesign, der
Raumbezug, die Indikatoren/Proxies sowie der Einfluss
der funf Zugangsdimensionen (nach Penchansky und
Thomas). Die Analyse schaffte eine erste Einordnung
des Osterreichischen Pflegesystems im internationalen
Kontext und diente der spadteren Hypothesenableitung
und Variablenauswahl.

2.2 Erreichbarkeitsindikator

Der Erreichbarkeitsindikator bietet eine Osterreichweite
systematische Analyse der Erreichbarkeit und bietet einen
ersten Uberblick iiber die Versorgungssituation stationarer
Langzeitpflegeeinrichtungen auf kleinrdumiger Ebene.
Zur Ermittlung kleinrdumiger Versorgungsunterschiede

2 preferred Reporting Items for Systematic reviews and Meta-Analy-
ses (https://www.prisma-statement.org/)

Die Datenbanken wurde mit folgendem Search String durchsucht:
"long term care" [title], distance, OR "spatial distribution" OR acces-
sibility OR inaccessibility
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und strukturell benachteiligter Regionen wird ein
Erreichbarkeitsindikator auf Basis der Theorie entwickelt.
Dieser bindelt folgende Einzelindikatoren, die das Konzept
Erreichbarkeit gemaR der Definition nach Penchansky und
Thomas (1981) am besten abbilden:

e Erreichbarkeit:

e Durchschnittliche Fahrzeit zur nachsten Einrichtung
(OV/MIV)

e Anzahl erreichbarer Einrichtungen innerhalb von
45 Minuten (OV/MIV)

e Angebot:
e Versorgungsdichte (Betten je Bevolkerungskohorte)

e Anteil o6ffentlicher/gemeinnitziger Einrichtungen
(als qualitative Naherung)

e Extern erreichbare Betten (innerhalb von 45
Minuten, MIV) — als MalR der angebotsseitigen
Erreichbarkeit im Umfeld

Zur Qualitatssicherung wurde eine Korrelationsanalyse
(u.a. Multikollinearitdt) und eine Sensitivitdtsanalyse
durchgefihrt, um das Modell auf Redundanzen und die
Robustheit der Gewichtung zu Uberprifen. Zur Ermittiung
von Kennzahlen zur Erreichbarkeit wurden reale Fahrzeiten

Versorgungsdichie
Hetten pro LoD her 75S- dahngen
« 55

55 - B2
A - T
B 7 - 15
il = T

Erreichbarkeit stationdrer Langzeitpflegeeinrichtungen

des Offentlichen Verkehrs sowie des Motorisierten
Individualverkehrs mittels Netzwerkanalyse in ArcGIS
Pro berechnet. Aufbauend auf der Datengrundlage des
Intermodalen Verkehrsreferenzsystems Osterreich (gip.
gv.at) konnten realistische Versorgungspotenziale pro
Gemeinde abgebildet werden (unter Anderem: Metriken
wie Durchschnittsfahrzeit und Anzahl erreichbarer
Einrichtungen innerhalb von 15 Minuten pro Gemeinde).

Allerdings ist anhand des Indikators alleine noch nicht die
Ursache fiir das Versorgungsdefizit einer Region ersichtlich:
Mangelt esangeeigneter Verkehrsinfrastruktur oder gibt es
in einzelnen Regionen fehlende Versorgungskapazitaten?
Aus diesem Grund wurden im Rahmen der Diplomarbeit
aufbauend auf den Ergebnissen vertiefende Analysen
durchgefihrt, unter Anderem eine Bivariate Analyse,
eine Clusteranalyse sowie eine genauere Betrachtung der
einzelnen Teilergebnisse des Indikators.

Die Clusteranalyse etwa diente als erster Zugang zur
Beantwortung  geodemografischer  Fragestellungen,
besonders inwiefern sich rdumlich entfernte Gebiete mit
dhnlichen strukturellen Problemen vergleichen lassen.
Kénnten gesetzte MalRnahmen in defizitdren Gebieten
der Steiermark auf dhnliche Gebiete in Niederdsterreich
Ubertragen werden? Die Analyse wurde mit dem
k-means-Algorithmus auf der Basis von Bedarf/Nachfrage
Proxyvariablen sowie dem Erreichbarkeits-Teilindikator
auf Bezirksebene durchgefiihrt.

Abbildung 1: Versorgungsdichte [Betten pro 1.000 Personen tber 75-Jahren.
Quelle: Eigene Erhebung auf Basis des Infoservices des ,,Bundesministeriums Soziales, Gesundheit, Pflege und

Konsumentenschutz”,

Vol. 51(2) | 2025 | Der offentliche Sektor — The Public Sector

21



Tobias Essl

3 Ergebnisse

Die Erreichbarkeit stationarer Langzeitpflegeeinrichtungen
zeigt sich als zentrales Kriterium zur Analyse
des Pflegesystems sowie fir die Bewertung der
Versorgungsqualitdt, zumal der demografische Wandel
den Stellenwert stationdrer Pflegeeinrichtungen weiter
erhdhen wird (Pratscher 2021: 99). Die ausgewertete
internationale Literatur bestatigt die Theorie von
Penchansky und Thomas (1981): Erreichbarkeit ist
nicht nur die rdumliche Distanz, sondern zeigt sich als
mehrdimensionales Konstrukt, in dem geografische,
okonomische und  sozioorganisatorische  Faktoren
zusammenwirken.

Gleichzeitig zeigt die aktuelle Forschungslage, dass
diese Dimensionen bisher meist isoliert betrachtet
werden — etwa als Frage der rdumlichen Verteilung,
der Finanzierungsbarrieren oder der personellen
Verfligbarkeit. Bislang fehlen weitgehend Studien, welche
diese Aspekte gesamtheitlich modellieren und daraus
Konsequenzen fir die strategische Versorgungsplanung
ableiten. Besonders im Osterreichischen Kontext fehlen
diese fast vollstandig. Demografische und finanzielle
Aspekte des Pflegesystems sind gut dokumentiert,
wahrend die Auswirkungen begrenzter Zuganglichkeit fur
konkrete Regionen und ihre Infrastrukturentscheidungen
bislang kaum untersucht werden.

Das bestehende Pflegesystem reagiert zudem stark auf
duBereEinflisse und politische Steuerung. Infrastrukturelle
und  wirtschaftliche =~ Rahmenbedingungen  sowie
gesetzliche Malnahmen verdndern die Erreichbarkeit

Versorgungsniveau
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Abbildung 2: Darstellung des Erreichbarkeitsindikators.

unmittelbar. Die Abschaffung des Pflegeregresses im
Jahr 2018 hat durch den Abbau finanzieller Barrieren
bestehenden Pflegebedarf aktiviert und einen Teil der
Nachfrage alternativer Pflegeformen zur stationaren
Langzeitpflege verlagert (Kolland et al 2018: S. 6).

AuRerdem gibt es in Osterreich keine einheitliche,
bundesweite Versorgungsplanung: Die Pflegeversorgung
folgt weitgehend den raumplanerischen Vorstellungen der
Lander und Gemeinden (Amt der Oberosterreichischen
Landesregierung, 2022 und BMSGPK, 2023). Daher zeigen
sich, verstarkt durch strukturelle und naturrdumliche
Bedingungen, deutliche rdumliche Ungleichheiten:
Angebote blndeln sich zumeist in zentraler Lage und
beglinstigen damit Stddte und Umland, wahrend
periphere, dinn besiedelte Rdume durch langere
Fahrzeiten und  schwache  Verkehrsanbindungen
systematisch benachteiligt sind (Koschitz, 2012). Diese
Benachteiligung kommt in Grenzregionen besonders
stark zur Geltung, da mit dem Wegfall der Art. 15a
Vereinbarung zur Organisation und Finanzierung des
Gesundheitswesens die grenzlberschreitende Nutzung
von  Pflegeeinrichtungen anderer  Bundeslander
eingeschrankt wurde (B-BV Art.15a). Fir diese Regionen
wird somit nicht nur die aktuelle Zuganglichkeit, sondern
auch die effektive Planung erschwert.

Auffallig ist, dass sich die Ungleichheiten nicht allein
anhand der Versorgungsdichte erklaren lassen.
Wahrend die Steiermark sehr gut versorgt erscheint,
weist Niederosterreich eine vergleichsweise niedrige
Versorgungsdichte auf — daraus ldsst sich allerdings
nicht automatisch auf eine geringe Versorgungsqualitat

Quelle: Eigene Darstellung auf Basis der STATISTIK AUSTRIA, Pflegedienstleistungsstatistik 2023.
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schlieRen. Vielmehr deutet dies auf unterschiedliche
Priorititen im Pflegesystem hin. Durch die gute
Verkehrsanbindung kann in urbanen Gebieten viel Bedarf
durch alternative Pflegeformen gedeckt werden, wahrend
landlichere und periphere Regionen vermehrt auf
stationare Pflegeangebote zurtickgreifen missen (Pervan
et al. 2015: 139).

Erst unter Einbeziehung von Erreichbarkeitsparametern,
also realen Fahrzeiten (OV und MIV), Zahl erreichbarer
Einrichtungen und nutzbaren Kapazitdten, zeigen sich
die strukturellen Benachteiligungen vollstandig. Der
in dieser Arbeit entwickelte Erreichbarkeitsindikator
bindelt diese Aspekte zu einem vergleichbaren MalR
und zeigt Osterreichweit konsistente Muster peripherer
Unterversorgung im Pflegesystem.

Besonders betroffen sind strukturschwache, periphere
Gemeinden sowie Grenzbereiche der Bundeslander,
denn in diesen Bereichen treffen vermehrt hoher
oder wachsender Pflegebedarf und eingeschrankte
Erreichbarkeit zusammen. Die Ursachen unterscheiden
sich rdumlich allerdings sehr stark — teils fehlt es an
ausreichender Verkehrsanbindung, teils an verfligbaren
Pflegekapazitdten, die durch den Fachkraftemangel
zuséatzlich eingeschrankt werden. Diese Regionen muissen
als potenzielle Versorgungslicken betrachtet werden,
in denen Pflegebedirftige ldngere Wege zurlcklegen
mdissen, um ein geeignetes Pflegeangebot in Anspruch zu
nehmen, und in denen gezielte planerische MalRnahmen
besonders wirkungsvoll waren.

i e Sl T

Erreichbarkeit stationdrer Langzeitpflegeeinrichtungen

Alles in allem zeigt sich, dass es keine einheitliche,
Osterreichweit glltige Losung zur Verbesserung der
Erreichbarkeit gibt. Vielmehr braucht es differenzierte,
regionsspezifische Strategien, welche die jeweiligen
rdaumlichen, infrastrukturellen und demografischen
Gegebenheiten berlcksichtigen, also den Ausbau
stationdrer Kapazitdten in peripheren Raumen, die
Verbesserung der OV-Anbindung in erschlossenen, aber
schlecht erreichbaren Regionen oder die starkere Nutzung
alternativer Pflegeformen in gut angebundenen urbanen
Gebieten. Die durchgefiihrte Clusteranalyse bildet nun
den Ausgangspunkt flur vertiefende geodemografische
Analysen, indem sie zeigt, dass sich rdaumlich entfernt
gelegene Gemeinden anhand der Erreichbarkeit
strukturell dhneln. Fir eine effektive Planung bedeutet
das: Malknahmen kénnen nicht nur innerhalb eines
Bundeslandes gedacht werden, sondern lassen sich
zwischen  vergleichbaren Clustern mit  &hnlichen
strukturellen Defiziten gezielt Ubertragen.

4 Conclusio

Ausgangspunkt der Arbeit war die Fragestellung, wie sich
Erreichbarkeit stationdrer Langzeitpflegeeinrichtungen
Osterreichweit systematisch messen lasst, wie stark diese
kleinrdumig variiert und welche Regionen als potenzielle
und tatsachliche Versorgungsliicken gelten.

Die Ergebnisse verdeutlichen eindeutig: Erreichbarkeit
ldsst sich mit einem kombinierten Ansatz aus realen
Reisezeiten (OV/MIV), erreichbaren Einrichtungen und

Abbildung 3: Vergleich der Versorgungsdichte mit der Erreichbarkeit.
Quelle: Eigene Darstellung auf Basis der STATISTIK AUSTRIA, Pflegedienstleistungsstatistik 2023.
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angebotsspezifischen Kennzahlen im Rahmen eines
vergleichbaren Erreichbarkeitsindikators abbilden. Die
Ergebnisse machen damit die regionalen Unterschiede
Osterreichweit in einheitlicher Form sichtbar und dienen
als erster Ansatz, um die Forschungsliicke, die in der
Literatur trotz breiter Anerkennung der Theorie nach
Penchansky und Thomas (1981) bislang besteht, zu
schlielen.

In Bezug aufdie raumlichen Unterschiede und strukturellen
Ungleichheiten zeigt sich ein deutlich polarisiertes Bild: Gut
angebundene zentrale Raume verzeichnen klare Vorteile,
wahrend periphere, dinn besiedelte und grenznahe
Regionen systematisch schlechter abschneiden. Auch
in internationalen Studien zu raumlichen Disparitdten
und zur Bindelung von Pflegeinfrastruktur in zentralen
Orten zeigen sich diese Ergebnisse deutlich. Die
fehlende bundesweit abgestimmte Versorgungsplanung
sowie die Einschrankung der grenzlberschreitenden
Mitnutzung von Pflegeeinrichtungen in Osterreich
verstdarken die systematische Ungleichheit zusatzlich.
Versorgungsunterschiede  konnen  jedenfalls  nicht
allein Uber die Betten- bzw. Versorgungsdichte erklart
werden, sondern werden erst unter Einbeziehung von
Erreichbarkeitsparametern  erkennbar.  Erreichbarkeit
stationdrer  Langzeitpflegeeinrichtungen  stellt  das
Ergebnis komplexer, raumstrukturell gepragter Planungs-
und Steuerungsprozesse dar. Um eine gerechte und
ausgewogene Pflegeversorgung zu schaffen, braucht es
daher differenzierte, regionalspezifische MaRnahmen,
die Uber den Ausbau verflgbarer Pflegekapazititen
hinausgehen (Ma et al 2023: 17).

Die dritte Frage, welche Regionen planerischen
Handlungsbedarf aufweisen, zeigt deutlich, dass
besonders strukturschwache, periphere Gemeinden

und Grenzbereiche, in denen hoher oder steigender
Pflegebedarf auf eingeschriankte Erreichbarkeit trifft,
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Methodologies and metrics
for analysing urban economic
resilience in China

A systematic literature review

1 Introduction

Urban economic resilience, defined as a city’s capacity to
withstand, adapt to, and recover from external economic
shocks while maintaining stability and fostering growth,
is increasingly recognized as a critical dimension of urban
resilience (X. Zhang & Li, 2018). The importance of this
concept is officially recognized in China’s national policy
agenda. In 2021, the “Outline of the People’s Republic
of China 14th Five-Year Plan for National Economic and
Social Development and Long-Range Objectives for 2035”
introduces, for the first time, the goal of building resilient
cities, signalling a shift toward a more structured approach
to resilience planning at the national level (Xinhua News
Agency, 2021). Despite the extensive focus on ecological
and social resilience in existing literature, economic
resilience remains comparatively underexplored. This
systematic literature review addresses this gap by
examining the methodologies and economic metrics used
to assess urban economic resilience in China.

Rather than assessing the effectiveness of specific
methodologies, this review focuses on mapping the
research landscape. By analysing and comparing diverse
methods and metrics, it highlights key trends in the
field, identifies frequently used economic indicators,
and explores variations in methodological approaches.
Through this, the review provides a comprehensive
overview of the tools and frameworks employed in the
study of urban economic resilience. China provides a
particularly compelling case study for this review due
to its unparalleled economic transformation and rapid
urbanization over the past few decades. The relatively
rising nature of economic resilience research is reflected
in the temporal scope of the studies reviewed, with most
published within the last five years, though some draw on
economic data spanning up to two decades. The review
examines the methods and metrics, temporal trends, and
thematic focuses that define this emerging field.
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Beyond mapping the current state of research, this
review also identifies significant gaps in the literature.
Notably, areas such as the integration of environmental
metrics, localized analyses, and the use of geospatial data
remain underexplored. By pinpointing these gaps, the
review provides a roadmap for future research. These
findings hold practical implications for researchers, urban
planners, and policymakers, offering insights to refine
existing methodologies and inspiring the development of
innovative approaches for analysing economic resilience
in diverse urban contexts.

2 Methods

This review applies clear inclusion and exclusion criteria
to maintain the relevance and consistency of the selected
studies. Peer-reviewed articles from Scopus and Web of
Science are chosen due to their comprehensive coverage
of academic literature. The review focuses exclusively
on studies written in English to ensure consistency in
analysis. Additionally, the studies included are required
to examine urban economic resilience within the context
of China, with an emphasis on the economic metrics and
methodologies employed in resilience assessments. While
no strict publication date range is enforced, most of the
included studies are published within the past five years
due to the emerging nature of the topic.

2.1 Data Collection

The literature search was conducted in January 2025
using Scopus and Web of Science as primary sources.
These databases are selected for their strong coverage
of research on urban resilience, economics, and spatial
analysis. Grey literature and conference proceedings were
excluded from consideration.
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A structured search strategy was employed using
keyword-based queries related to economic resilience,
urban economies, analytical methods, and metrics. The
final search queries were as follows:

Scopus:

TITLE-ABS-KEY  (“economic  resilience” OR  “urban
resilience” OR “regional resilience”) AND TITLE-ABS-KEY
(“urban economy” OR “city economy” OR “metropolitan
economy” OR “urban areas”) AND TITLE-ABS-KEY
(methods OR “data sources” OR indicators OR metrics OR
measurement) AND TITLE-ABS-KEY (China)

Web of Science:

TS=(“economic resilience” OR “urban resilience” OR
“regional resilience”) AND TS=(“urban economy” OR “city
economy” OR “metropolitan economy” OR “urban areas”)
AND TS=(methods OR “data sources” OR indicators OR
metrics OR measurement) AND China
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*Consider, if feasible to do so, reporting the number of records
identified from each database or register searched (rather than
the total number across all database/registers

** If automation tools were used, indicate how many records
were excluded by a human and now many were excluded by
automation tools

Figure 1: PRISMA flow diagram showing the screening process
from 137 initial records to 22 studies included in the review
(adapted from Page et al., 2021)
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These queries ensured that the retrieved studies explicitly
addressed economic resilience within the context
of Chinese urban economies and contained relevant
methodological discussions.

2.2 Selection Process

To efficiently manage the screening process, all search
results were imported into Zotero, where duplicate
removal was performed automatically, reducing the
dataset to 115 unique papers. The selection process
consisted of two stages:

1. Title and Abstract Screening: With Zotero's tagging
features, studies were categorized as "Irrelevant" (63
papers), "Possibly Relevant" (16 papers), or "Highly
Relevant" (36 papers), ensuring a structured and
organized workflow. Studies were classified as "Highly
Relevant" if the title or abstract contained hints on
economic resilience, quantitative economic metrics,
and outlined a clear methodological approach. Papers
lacking a methodological focus or urban resilience
analysis were excluded.

2. Full-Text Review: The 36 selected papers underwent
a full-text review, refining the dataset to 22 studies
that met all inclusion criteria. These studies represent
a diverse but methodologically coherent body of work
on urban economic resilience in China.

2.3 Data Extraction

A structured approach was implemented to handle the
variety of methodological frameworks and economic
indicators present in urban resilience research, ensuring
consistency and enabling comparative analysis. Key
details such as study area, timeframe, economic metrics,
methods, publicationyear,and authorship were highlighted
and annotated to capture the essential elements for
subsequent analysis. Individual annotations were assigned
keywords to create a systematic structure for note-taking
and ensure critical details were consistently documented.

To streamline data management, the annotations were
transformed into YAML (Yet Another Markup Language),
a format well-suited for organizing hierarchical data
(YAML Language Development Team, 2021). Using a large
language model (LLM), the annotations were integrated
into a predefined YAML structure. This structured format
allowed for seamless querying and further analysis in
Python, enabling efficient exploration of the collected
data.
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Models; Index-based Methods

Structural; Finance & Revenue

ID |Author Method Category Metric Category Timespan
Chen et al, 2023 Weighting Models; Theory-based Methods; |Social & Living Stam‘iards; Population & Employment; Ecor?omic & 2010 - 2020
Index-based Methods Investment; Industrial & Structural; Technology & Innovation
Fuetal. 2023 Index-based Methods; Spatial Analysis Tools; |Economic & Investment; Finance & Revenue; Industrial & Structural; 2020
v Regression and Mediation Models Retail & Consumption; Social & Living Standards
Weighting Models; Index-based Methods; Industrial & Structural; Finance & Revenue; Economic & Investment;
Geetal., 2024 . L X . R L 2012 - 2021
Coupling Coordination Models Retail & Consumption; Social & Living Standards
Han et al., 2023 Weighting Models; Coupling Coordination Eco‘nomic‘8f Investment; IndusFriaI & Structural; Finance & Revenue; 2005 - 2020
Models Social & Living Standards; Retail & Consumption
Economic & Investment; Social & Living Standards; Miscellaneous &
. L Others; Population & Employment; Retail & Consumption; Finance &
He et al., 2023 Regression and Mediation Models R i 2004 - 2017
Revenue; Technology & Innovation; Industrial & Structural; Urban &
Infrastructure
L . L Economic & Investment; Finance & Revenue; Industrial & Structural;
. Weighting Models; Coupling Coordination . . . L
Lin et al., 2022 Models Technology & Innovation; Population & Employment; Social & Living |2008 - 2017
Standards
Network and Optimization Models; Weightin
i P X K R e i J Economic & Investment; Social & Living Standards; Finance &
H. Luetal., 2022 Models; Density Estimation; Spatial Analysis X X K 2015 - 2019
Tools Revenue; Retail & Consumption; Industrial & Structural
L . ... |Economic & Investment; Population & Employment; Retail &
Weighting Models; Network and Optimization i K
R. Lu & Yang, 2023 i i Consumption; Urban & Infrastructure; Environment & Resources; 2013 - 2020
Models; Spatial Analysis Tools i K o
Technology & Innovation; Social & Living Standards
Weighting Models; Distance and Similarity . .
F.Maetal., 2020 Economic & Investment; Finance & Revenue 2009 - 2016
Measures
o . i X Miscellaneous & Others; Industrial & Structural; Social & Living
Weighting Models; Density Estimation; K K
X i . X Standards; Economic & Investment; Population & Employment;
10 |X. Ma & Jia, 2024 Inequality and Efficiency Measures; Spatial ) . 2006 - 2021
X Finance & Revenue; Environment & Resources; Urban &
Analysis Tools . . .
Infrastructure; Retail & Consumption; Technology & Innovation
Industrial & Structural; Finance & Revenue; Environment &
L Resources; Social & Living Standards; Economic & Investment;
11 |Tanetal, 2017 Statistical Tests; Theory-based Methods R X 2003 - 2013
Population & Employment; Miscellaneous & Others; Technology &
Innovation
L Economic & Investment; Social & Living Standards; Industrial &
12 |B. Tang & Tan, 2022 |Weighting Models; Index-based Methods . 2010 - 2020
Structural; Finance & Revenue
Economic & Investment; Finance & Revenue; Industrial & Structural;
13 |D. Tangetal., 2023 |Weighting Models; Visualization Tools R X 2010 - 2019
Retail & Consumption
1. Wane & Zhou Theory-based Methods; Weighting Models; |Urban & Infrastructure; Population & Employment; Finance &
14 2'024 & ! Inequality and Efficiency Measures; Coupling |Revenue; Economic & Investment; Industrial & Structural; Retail & 2003 - 2021
Coordination Models Consumption; Technology & Innovation; Miscellaneous & Others
K.-L. Wang et al., Weighting Models; Regression and Mediation X i .
15 Economic & Investment; Finance & Revenue; Industrial & Structural |2003 - 2019
2023 Models
i . Economic & Investment; Industrial & Structural; Social & Living
Fuzzy-based Methods; Coupling Coordination R
16 |Xu et al., 2022 Models Standards; Population & Employment; Urban & Infrastructure; 2019
Finance & Revenue
Fuzzy-based Methods; Distance and Similarity |Economic & Investment; Industrial & Structural; Finance & Revenue;
17 |Xun & Yuan, 2020 o ) o ) 2013 - 2017
Measures; Weighting Models Social & Living Standards; Technology & Innovation
Social & Living Standards; Economic & Investment; Finance &
18 |Yang & Wang, 2024 |Weighting Models Revenue; Urban & Infrastructure; Industrial & Structural; Technology {2005 - 2021
& Innovation; Miscellaneous & Others
Population & Employment; Industrial & Structural; Miscellaneous &
Weighting Models; Distance and Similarity Others; Urban & Infrastructure; Economic & Investment; Finance &
19 |H.Yuetal, 2018 ] o ) ) o . 2004 - 2016
Measures; Density Estimation; Miscellaneous |Revenue; Social & Living Standards; Technology & Innovation;
Environment & Resources
Statistical Tests; Regression and Mediation Economic & Investment; Finance & Revenue; Industrial & Structural;
20 |Y.Yuetal., 2024 ) 2002 - 2018
Models Miscellaneous & Others
Finance & Revenue; Population & Employment; Industrial &
21 |M. Zhang et al., 2019| Weighting Models; Spatial Analysis Tools Structural; Social & Living Standards; Economic & Investment; Retail |2006 - 2017
& Consumption
i Weighting Models; Coupling Coordination Economic & Investment; Retail & Consumption; Industrial &
22 |Y. Zhang & Li, 2024 2010- 2021

Table 1: Overview of the 22 reviewed studies, including methodological categories, metric categories, and temporal

scope.
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2.4 Data Cleaning and Standardizing

Once extracted, the data underwent a cleaning and
standardisation process to resolve inconsistencies. A
controlled vocabulary was established for both economic
metrics and methodological approaches, ensuring that
equivalent terms were grouped under standardised labels.
As aresult, the 201 extracted metrics were reduced to 129
distinct indicators, which were further categorised into 10
thematic clusters. Similarly, the 66 identified methods were
refined into 45 unique analytical techniques, organised
into 14 methodological groups. This structured approach
transformed the dataset into an organised and queryable
resource, forming the foundation for subsequent analyses.
Table 1 provides an overview of the reviewed studies,
showing the methodological categories applied, the types
of metrics used, and the temporal scope of analysis. The
table consolidates the cleaned dataset into a clear and
accessible format.

2.5 Methodological Analysis

A structured computational approach was used to analyse
the methodologies and economic metrics used in urban
economic resilience research. The data was processed
using Python scripts, enabling efficient categorization,
visualization, and network analysis. The methodological
analysis was divided into descriptive and network analysis.

2.5.1 Descriptive Analysis

The first step involved quantifying the distribution of
methods and economic metrics across the selected
studies. The YAML dataset was parsed to extract frequency
distributions of key methodological approaches and
indicators. Using Python’s Counter library, the frequency
of individual methods, method categories, metrics, and
metric categories was computed.

Temporal coverage was examined by extracting timeframes
used in each study, calculating average timespans, and
assessing the number of economic metrics used per study
to determine the depth of methodological frameworks.
Additionally, the analysis examined the co-occurrence of
methods and metrics to identify overlaps across different
methodological frameworks and metrics, as well as to
highlight dominant clusters within these categories.

2.5.2 Network Analysis

To uncover relationships between methods and economic
metrics, a network-based approach was applied. Using
NetworkX, bipartite graphs were constructed, linking
studies with the methods and metrics they employed
(Hagbergetal., 2008). Aprojected graph of studieswasthen
created, where edges between papers indicated shared
methodological approaches. The Louvain community
detection algorithm was applied to identify clusters of
studies with similar profiles (Blondel et al., 2008). Network
diagrams were generated, where node size represented
frequency and colour intensity indicated connectivity.
These visualizations illustrated interconnections between
research themes and methodological diversity in urban
economic resilience studies.

3 Results

Given the number of studies included in this review, inline
citations were mostly omitted in this section to maintain
readability, as frequent references to multiple sources in a
single sentence would have made the text cumbersome.
Instead, findings are synthesized and structured based on
overarching trends, highlighting dominant methodological
approaches and the distribution of economic metrics. All
relevant information, including specific study details, is
provided in the corresponding table and on GitHub.

Timeline of Papers' Temiporal Covedage

=l e = | o Frn e mar JEa == o

Figure 2: Timeline of papers’ temporal coverage, showing a clear concentration between 2008 and 2019.
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Figure 3: Common methods used in the reviewed studies, highlighting the predominance of weighting models and coupling

coordination models.
3.1 Descriptive Analysis

The descriptive analysis explored the distribution of
metrics and methods across the selected studies to
identify research focus areas and prevailing trends in
urban economic resilience. On average, each study
employed 10.45 unique metrics, illustrating the
multidimensional nature of resilience research. Examples
of individual metrics include GDP per capita, fixed asset
investment, urban per capita disposable income, and
education expenditure, each counted as one indicator
within the analysis. The temporal coverage of the studies,
shown in Figure 2, was concentrated between 2008 and
2019, a period marked by China’s rapid urbanisation and
economic transformation. On average, the analysed cases
spanned 12.10 vyears, highlighting the field’s growing
attention during this decade.

3.1.1 Methods Distribution

The analysis identified 45 distinct methods applied across
the selected studies, categorized into 14 methodological
groups. Among these, weighting models were the most
frequently utilized, appearing in 17 studies. Within this
category, the entropy method was the most prevalent,
used in 12 out of 22 studies, making it the most widely
applied technique overall. This dominance is clearly
visible in Figure 3, which shows the most common
methods employed across the reviewed studies, with
entropy weighting standing out as the central technique.
The method proved particularly effective in assigning
weights to various metrics, ensuring that indicators were
represented according to their relative significance. Studies
employing composite indices or those prioritising specific
dimensions of urban economic resilience frequently relied
on this approach.

Coupling coordination models, featured in six studies,
constituted another significant category. These models
analysed interdependencies and synergies among various
subsystems, such as economic, social, and environmental
components. Their application was especially valuable in
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understanding how different systems interact dynamically
to influence overall resilience. For example, coupling
coordination models often assessed the balance between
economic development and structural transformation
in urban areas, offering insights into the interconnected
nature of resilience.

Index-based methods were identified in five studies
and were primarily employed to aggregate metrics into
composite indices that provided a holistic measure of
resilience. These methods played a crucial role in studies
aiming to synthesize multidimensional data into a single,
interpretable score. Additionally, spatial analysis tools,
such as kernel density estimation and Exploratory Spatial
Data Analysis (ESDA), were utilized in five studies. These
tools were particularly useful for identifying geographic
patterns and clusters, enabling researchers to map spatial
variability in resilience metrics. Regression and mediation
models, appearing in four studies, explored causal
relationships, such as the impact of economic investment
on recovery rates following external shocks, providing
statistical evidence to support interpretations of resilience
drivers.

The relationships between methodological categories
revealed important patterns of co-occurrence. Figure
4 illustrates how different methods were combined
within the studies, with weighting models frequently
appearing alongside other techniques, underscoring their
adaptability and foundational role in resilience analysis.
The most prominent pairing was the combination of
weighting models with coupling coordination models,
observed in five studies. In these cases, the entropy
method was often used to assign weights to metrics, which
were then analysed through coupling coordination models
to assess dynamic interactions between subsystems. This
integration offered a comprehensive approach, combining
guantitative weighting with a systems-based perspective.

Index-based methods and weighting models co-occurred
in four studies, with weighting models playing a critical role
in constructing indices by standardizing and prioritizing
metrics to ensure composite scores accurately reflected
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Figure 4: Method category co-occurrences across the reviewed studies, showing frequent pairings of weighting
models with coupling coordination, index-based, and spatial analysis approaches.

component significance. Similarly, spatial analysis tools
and weighting models were frequently combined,
appearing together in four instances. In these cases,
spatial tools were used to map resilience indices derived
from weighted metrics, enabling visual interpretation of
geographic disparities. Other notable pairings included
density estimation methods with weighting models in
three studies, facilitating spatial distribution analyses of
weighted metrics. Additionally, network and optimization
models occasionally co-occurred with spatial analysis
tools, as seen in two studies, where these methods were
used to model spatial aspects of network structures, such
as transportation or resource flows.

3.1.2  Metrics Distribution

The analysis identified 129 unique metrics, categorized
into ten thematic groups, offering a comprehensive view
of their focus and significance in urban economic resilience
research. As shown in Figure 5, economic, industrial,
and financial indicators dominate, while environmental
and infrastructural dimensions are comparatively
underrepresented. This imbalance underscores the strong
focus on growth and fiscal stability, alongside a gap in
integrating sustainability and infrastructure considerations.
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Figure 5: Number of metrics per category, showing the dominance of economic, financial, and industrial indicators,
with environmental and infrastructural dimensions underrepresented.
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Figure 6: Most frequently used individual metrics across the reviewed studies, highlighting GDP per capita as a central

measure of resilience.

The Economic & Investment Metrics category dominated
the research landscape, encompassing 22 unique metrics.
Indicators such as GDP per capita, cited 22 times across
the studies, and fixed asset investment, mentioned 10
times, highlighted the central role of economic growth
and infrastructure development in resilience assessments.
As illustrated in Figure 6, these metrics were consistently
employed, underscoring their importance as foundational
measures of urban economic performance.

The Industrial & Structural Metrics category, comprising
20 metrics, focused on structural transitions, particularly
the expansion of service-oriented economies. Metrics
such as the proportion of tertiary industry added value in
GDP (12 mentions) reflected the critical role of structural
modernization in enhancing resilience. Similarly, the Finance &
Revenue Metrics category, also containing 20 unique metrics,
underscored the importance of fiscal health and financial
stability. Metrics such as per capita deposits in savings (8
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mentions) and financial revenue (6 mentions) demonstrated
the reliance of urban resilience on sound financial systems.

Social & Living Standards Metrics, featuring 16 unique
indicators, captured the socio-economic dimensions of
resilience. Indicators such as urban per capita disposable
income (8 mentions) and education expenditure (5
mentions) emphasized the significance of societal well-
being in fostering resilience. In contrast, Environment &
Resources Metrics and Urban & Infrastructure Metrics
were underrepresented, containing only 4 and 7 metrics,
respectively. This disparity highlights a gap in integrating
environmental sustainability ~ and infrastructure
development into resilience research, despite their
acknowledged importance in urban systems.

The temporal distribution of common metrics from 2017

to 2024, shown in Figure 7, reveals evolving research
priorities and external influences shaping urban resilience
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Figure 7: Temporal distribution of common metrics normalized from 2017 to 2024, with peaks in 2020 reflecting the
heightened emphasis on economic recovery and structural adaptation during the COVID-19 pandemic.
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Figure 8: Metric category co-occurrences across the reviewed studies, illustrating strong interconnections between

economic, industrial, financial, and social dimensions.

studies. Metrics like GDP per capita and the proportion
of tertiary industry added value in GDP exhibited
consistent use throughout the timeframe, reflecting
their foundational status in resilience research. These
metrics peaked in usage during 2020, coinciding with
global economic disruptions caused by the COVID-19
pandemic. This surge suggests that resilience research
during this period prioritized economic recovery and
structural adaptation. Other metrics, such as education
expenditure and dependence on foreign trade, were used
more sporadically, reflecting their secondary importance
compared to economic and financial indicators. The
increasing prominence of fixed asset investment in later
years indicates a growing recognition of infrastructure’s
role in resilience, aligning with global priorities on
sustainable urban development.

Finally, the analysis of metric co-occurrences in Figure
8 highlighted the interdependencies between metric
categories. The most frequent pairing was found
between Economic & Investment Metrics and Industrial &
Structural Metrics (20 co-occurrences), underscoring the
interconnectedness of economic growth and structural
transformations in resilience research. Similarly, Economic

34

& Investment Metrics frequently co-occurred with Finance
& Revenue Metrics (20 co-occurrences), illustrating
the reliance of economic stability on robust financial
systems. Other notable pairings included Industrial &
Structural Metrics with Social & Living Standards Metrics
(19 co-occurrences) and Finance & Revenue Metrics with
Social & Living Standards Metrics (16 co-occurrences).

These combinations highlighted the integration of
structural and financial dimensions with socio-economic
well-being, reinforcing the multidimensional nature of
resilience. Less frequent but notable pairings, such as
Economic & Investment Metrics with Retail & Consumption
Metrics and Technology & Innovation Metrics, reflected
an emerging interest in consumption patterns and
technological advancements in resilience studies.

3.2 Network Analysis

The network analysis provided critical insights into the
interconnections between methodologies and metrics
used across the analysed studies, offering a deeper
understanding of how approaches were shared and
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Figure 9: Network of papers based on shared methods, showing a central cluster dominated by weighting and
coupling coordination models, alongside peripheral studies employing niche or emerging approaches.

clustered within urban economic resilience research. By
mapping relationships based on shared methods, the
analysis revealed key methodological clusters, highlighted
influential studies, and identified isolated approaches that
may represent emerging or specialized methods.

3.2.1 Method Networks

The network visualisation represented individual studies
as nodes, with edges indicating shared methodologies.
The size and colour intensity of each node corresponded
to its degree, reflecting the number of methodological
connections a study maintained with others. As shown
in Figure 9, the structure revealed a prominent central
cluster of highly connected studies, several smaller
thematic subclusters, and a set of peripheral or isolated
nodes.

Central Clusters of Shared Methods

A prominent central cluster dominated the network,
indicating a high degree of methodological overlap among
studies. This cluster was characterized by the frequent use
of weighting models, particularly the entropy method,
often combined with different approaches. These methods
form the analytical backbone of urban resilience research,
linking a wide array of studies.

Within this central cluster, studies such as Paper 22
(Y. Zhang & Li, 2024) and Paper 6 (Lin et al., 2022)
emerged as key hubs, sharing weighting and coupling
coordination models with numerous other studies. Their
high connectivity suggests that they play a crucial role in
shaping and standardizing analytical approaches within
the field.
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Peripheral and Isolated Studies

In contrast to the central cluster, several studies, including
Paper 17 (Xun & Yuan, 2020), Paper 2 (Fu et al., 2023),
and Paper 5 (He et al., 2023), appeared as peripheral
or isolated nodes. These studies employed unique or
less commonly shared methods, indicating either niche
applications or the exploration of emerging approaches
within the field. Their isolation highlights potential
opportunities for integrating novel methodologies into the
broader research ecosystem.

Subclusters and Thematic Groupings

Smaller subclusters, such as those centred around Paper 4
(Han et al., 2023) and Paper 3 (Ge et al., 2024), reflected
thematic groupings where shared methods were applied
to specific research contexts. In these cases, coupling
coordination models were combined with specialised
approaches, such as fuzzy-based or theory-based
methods, tailored to particular research questions within
urban resilience.

The analysis confirmed the dominant role of weighting
models, particularly the entropy method, in connecting
diverse studies. These models formed the methodological
core of the network, providing a flexible and widely
applicable framework for resilience research. Weighting
models were often combined with coupling coordination
models and index-based approaches, leveraging their
complementary strengths to address both systemic
dynamics and aggregated resilience measures.

The network also highlighted the emergence of specialised
methods that were less commonly used. Peripheral nodes
represented studies employing approaches such as
network optimisation models or unique density estimation
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Figure 10: Paper networks by metric category. Economic
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peripheral studies.
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techniques. Although less connected, these studies
suggest innovative directions in resilience research that
could benefit from greater integration with mainstream
methodologies.

3.2.2 Metric Networks

The analysis of metric categories provided a detailed
understanding of the thematic focus of urban economic
resilience research. By visualizing study connections based
on shared metrics, the research identified key patterns of
collaboration and focus areas.

Economic & Investment Metrics

This category exhibited the most extensive network,
reflectingits dominance in the field with 22 distinct metrics.
As shown in Figure 10, papers in this cluster demonstrated
high interconnectivity, underscoring the central role of
economic indicators such as GDP per capita and fixed
asset investment in resilience studies. Paper 1 (Chen et al.,
2023) was identified as an outlier, disconnected from the
network, being the only paper using the ratio of local fiscal
revenue to GDP as an identifying metric.

Technology & Innovation Metrics

The network for this category was sparser, with fewer
connections among studies. Paper 10 (X. Ma & lJia, 2024)
emerged as a central node, linking studies on metrics such
as the number of patents and internet penetration. The
limited connectivity suggests that technology-focused
resilience studies remain a developing research niche.

Industrial & Structural Metrics

This category featured a dense network, with Paper 10 (X.
Ma & lJia, 2024) again serving as a central hub. In Figure
10, this cluster stands out for its strong interconnections,
built around metrics such as the proportion of tertiary
industry value added to GDP. The shared focus on
structural economic dynamics highlights a collaborative
and methodologically aligned strand of resilience research.

Social & Living Standards Metrics

Social resilience metrics, including urban per capita
disposable income and education expenditure, formed
a moderately connected network. Paper 10 (X. Ma & lia,
2024) played a significant role in connecting clusters,
underscoring its influence. However, several peripheral
nodes indicated opportunities for further integration of
social metrics into broader studies.

Urban & Infrastructure Metrics
This category exhibited the least connectivity, with several

isolated nodes. As shown in Figure 10, metrics such as
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urbanisation rates and postal business revenue appeared
only sporadically, suggesting a lack of cohesion in this area.
Papers focusing on this category often diverged in their
approaches, reflecting the nascent stage of infrastructure-
related resilience research.

Finance & Revenue Metrics

This category demonstrated a moderately dense network,
with Paper 10 (X. Ma & Jia, 2024) and Paper 22 (Y. Zhang
& Li, 2024) acting as influential hubs. Metrics such as per
capita deposits in savings and financial revenue were
commonly used, reflecting the financial dimension’s
established role in resilience assessments. The presence
of peripheral nodes suggests that some studies explored
unigue financial metrics, contributing to the category’s
diversity.

Population & Employment Metrics

Connections within this category were limited, forming
smaller clusters of studies sharing common metrics such
as the registered unemployment rate and average wages.
Paper 10 (X. Ma & Jia, 2024) was a recurring node, bridging
multiple studies and reinforcing its central methodological
importance across categories.

Environment & Resources Metrics

The network for environmental metrics was minimal,
emphasizing a significant gap in the literature. Metrics such
as energy consumption and green area per capita were
infrequently studied, with limited collaboration among
studies. Paper 10 (X. Ma & Jia, 2024) and Paper 18 (Yang &
Wang, 2024) formed a small connection, representing the
primary link in this underexplored category.

Retail & Consumption Metrics

This category showed a moderately dense network, with
studies connected through metrics such as per capita
retail sales and gross tourism receipts. Paper 10 (X. Ma
& Jia, 2024) and Paper 7 (H. Lu et al., 2022) emerged as
key connectors, indicating shared methodologies and
collaborative efforts in retail-focused studies.

Miscellaneous & Other Metrics

As expected, this category displayed the least coherence,
with studies connected by unique and diverse metrics such
as labour productivity and higher education enrolment
rates. The sparse network reflects the exploratory nature
of these metrics in resilience research, with no central
node or recurring focus.

These network analyses highlight the varying levels

of integration and focus within each metric category.
Categories such as Economic & Investment and Industrial
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& Structural demonstrated robust connections, while
others, like Environment & Resources, revealed significant
research gaps. The recurring prominence of Paper 10 (X.
Ma & lJia, 2024) across multiple categories underscores
its significance, suggesting a potential template for future
resilience studies.

4 Discussion

This review provides valuable insights into the state
of research on urban economic resilience in China,
highlighting key patterns in metrics, methodologies, and
research focus areas. It contributes to the growing body of
resilience literature while also identifying critical research
gaps and opportunities for future studies.

A central finding is the predominance of macroeconomic
indicators, such as GDP per capita and fixed asset
investment, as primary measures of resilience. This aligns
with broader trends in economic resilience research,
which often prioritize large-scale analyses of cities or
regions. Methodologically, the field is dominated by
weighting models and coupling coordination approaches,
reflecting a strong preference for quantitative, index-
based evaluations. However, this emphasis on aggregate
metrics frequently comes at the expense of more localized
or nuanced investigations.

Despite the strengths of these widely adopted methods,
significant gaps remain. Environmental and infrastructure-
related metrics are notably underrepresented, suggesting
a potential oversight in capturing critical dimensions of
resilience. Moreover, many studies aggregate data across
hundreds of cities without accounting for specific local
contexts (Fu et al.,, 2023; He et al, 2023; K-L. Wang et
al.,, 2023; H. Yu et al.,, 2018). While such an approach
facilitates large-scale comparisons, it risks overlooking
key contextual factors—such as governance structures,
socioeconomic disparities, and infrastructure quality—
that significantly influence resilience outcomes. This can
lead to generalized conclusions that lack the depth needed
for context-sensitive policymaking.

Another notable limitation is the predominant reliance
on statistical data rather than geospatial data, which
restricts the granularity of analyses. The absence of
geospatial methodologies prevents researchers from
identifying spatial patterns of resilience at finer scales,
such as neighbourhoods or districts. Additionally, most
studies focus on city- or regional-level resilience, often
neglecting localized, community-level impacts that could
provide deeper insights into vulnerabilities and recovery
processes.

These findings have important implications for both
practice and policy. By identifying dominant metrics
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and methodologies, this review offers a roadmap for
practitioners seeking to assess economic resilience more
systematically. At the same time, the gaps highlighted
in this analysis underscore the need for a more holistic
approach—one that integrates multiple dimensions of
resilience to inform more comprehensive and context-
sensitive policy decisions.
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1 Introduction

Even though pediatric stroke is a rare event, it is an
increasingly acknowledged cause of morbidity and
mortality in children (Chiang & Cheng, 2018; Mackay et
al., 2011; Numis & Fox, 2014). Childhood stroke is defined
as a cerebrovascular event emerging between the age of
1 month and 18 years (Ferriero et al., 2019; Lynch et al.,
2002) and typically differentiated between hemorrhagic
and ischemic subtypes (Moharir & deVeber, 2014).

Hemorrhagic stroke occurs due to bleeding of a ruptured
cerebral artery or as a result of bleeding into the area of
an arterial ischemic stroke (AlIS) (Tsze & Valente, 2011).
This stroke type includes intracerebral hemorrhage (ICH)
as well as subarachnoid hemorrhage (SAH) (Jordan et
al.,, 2009; Pappachan & Kirkham, 2008; Tsze & Valente,
2011) and accounts for approximately half of all
childhood strokes compared to <20% adult strokes that
are hemorrhagic (Bamford et al., 1990; Broderick et al.,
1993; Fullerton et al., 2003). Causes for ischemic stroke
are arterial occlusion, but may also be venous occlusion of
cerebral veins or sinuses (Tsze & Valente, 2011). Ischemic
stroke commonly includes arterial ischemic stroke (AlS),
cerebral sinovenous thrombosis (CSVT) and cortical vein
thrombosis (Ferriero et al., 2019; Pappachan & Kirkham,
2008).

Estimates of hemorrhagic stroke incidence in children
range from 1.1 — 5.11 per 100 000 and for pediatric
ischemic stroke incidence rates rank between 1.1-7.91
per 100 000 (Agrawal et al., 2009; Barnes et al., 2004;
Chiang & Cheng, 2018; Fullerton et al.,, 2003; Giroud
et al.,, 1995; Lehman et al.,, 2018; Mallick et al., 2014;
Steinlin et al., 2005; Zahuranec et al., 2005). Ranges are
due to differences in definition of stroke and age range,
geographical area and methods to detect cases. Stroke
incidence also varies by sex and age. Boys are generally
more at risk than girls due to yet unknown causes as well
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as infants and children younger than 5 years of age and
adolescents =12 years (Chiang & Cheng, 2018; Gerstl et
al., 2018; Meyer et al., 2017; Steinlin et al., 2005).

It is estimated that cerebrovascular diseases in children
under the age of 15 years in Germany have amounted
to about 24 million Euros only in 2020, though data on
cost of care for pediatric stroke is limited (Destatis, 2023;
Gardner et al., 2010; Hamilton et al., 2015; Plumb et al.,
2015). Burden of economic costs are borne by health care
systems and affected families and can be differentiated
between direct and indirect health care costs (Jo, 2014).
Those costs can be distinguished between short-term costs
incurring acute costs after the initial stroke up to one year
after stroke occurrence and long-term costs that amount
after the first year up to 20 years after stroke onset. Direct
medical costs for health care systems include expenses
for diagnosis, treatment, care and rehabilitation through
inpatient and outpatient services (Hodgson & Meiners,
1982) and indirect costs for health care systems concern
reimbursement of costs for families, social services and
other(Bettio & Plantenga, 2004). Families have to pay for
unreimbursed direct medical and home care costs and
costs of rehabilitation (Cha, 2018) as well as indirect non-
medical costs. This entails lost wages by parents, income
loss of affected families, travel and transportation costs,
as well as expenses for home remodelling (Akobundu
et al., 2006; Batista et al., 2021; Ekman, 2004; Luengo-
Fernandez et al., 2009; Plumb et al., 2015)

The objective of this review is to investigate existing
literature on costs in terms of pediatric stroke and to
identify knowledge gaps related to the economic burden
on the health care system, society and families of stroke
in childhood.
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2 Method

To conduct this systematic literature review the database
PubMed was searched. Relevant keywords were identified
through screening of literature about pediatric stroke
and economic burden. The used search string included
following terms: stroke, children (child(ren), pediatric) and
costs (cost(s), (socio)economic, financial, income, expense,
burden). The results were limited to the age of children
between birth and 18 years old. The search was conducted
on March 18th, 2024, and yielded in 454 results. Based
on the research objective 174 articles were excluded after
review of the title and 218 articles according to the review
of the abstract. One study was excluded due to access
restrictions.

For the remaining 61 articles a full-text review was
performed, and the studies were included based on the
following criteria:

1) Population: Children, who were older than 28 days (1
month) and younger than 20 years old, were included.

2) Exposure: Patients diagnosed with stroke as primary
diagnoses were included.

3) Outcome: Costs for health care system or families must
be examined. This includes direct medical and indirect
costs.

4) Study Design: No article was excluded explicitly based
on the study design.

Based on the characterization of medical costs, we identified
three different topics covered by the studies: a) cost for
the health care system, b) cost for families and c) cost and
outcome. Short-term costs are defined as costs arising until
one year after the onset of the stroke.

Long-term costs describe costs occurring after the
first year up to 20 years after the initial stroke. Due
to methodological heterogeneity meta-analysis was
precluded in an a priori decision. Instead, we performed a
narrative synthesis of empirical evidence.

3 Search outcome

The search outcome resulted in eleven studies that
focused on cost of care for pediatric stroke. One of them
included a systematic literature review on costs of pediatric
stroke care for health care systems in the United States by
Ellis et al. from the year 2014, which analyzed six papers
restricting to US patients and reported in English. As a
systematic literature review, the paper by Ellis et al. (2014)
was excluded but can be seen as a connection pointand will
be extended and enhanced by our Systematic Literature
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Review. Nine studies were based in the USA and Canada,
while one was restricted to Taiwan. As none of these
studies cover any European countries, this demonstrates
the need for further investigation of the economic burden
resulting from pediatric stroke for EU-countries. Short-
term costs for direct medical expenses borne by health
care systems are studied in nine articles and one article
alsoincludes direct long-term medical costs for health care
systems. Only one paper focuses on direct and indirect
costs for affected families within the first year after the
stroke. Relations between costs for treatment of pediatric
stroke and the outcome in the context of impairment are
discussed in four papers (see Table 10).

4 Results

4.1 Cost for health care systems

Seven studies reported on direct medical costs for the
first hospitalization after the pediatric stroke (Table 1).
Janjua et al. (2007) report mean total costs of $39 400
for all pediatric stroke patients and compare costs for
patients who received or did not receive thrombolysis
treatment. While 98.4% of patients (n=2 858) did not
receive thrombolysis treatment and endured mean costs
of around $38 700, 46 children received thrombolysis
treatment, which resulted in mean hospitalization costs of
$81 800 (Janjua et al., 2007). In comparison, similar total
median costs for patients without complications of $42
900 (n=114) are presented. Median total costs for patients
with complications amounted to $161 000 (n=93)
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Figure 1: Study selection process
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(Michelson et al., 2019). Mean charges for hemorrhagic
stroke (SAH & ICH) and ischemic stroke are compared
and it is concluded that hemorrhagic stroke causes higher
costs than ischemic stroke (Engle & Ellis, 2012; Gardner
et al, 2010; Perkins et al., 2009). Similar results are
provided for hemorrhagic and ischemic stroke by median
hospital cost (Gardner et al., 2010; Turney et al., 2011).
Furthermore, it is indicated that between the year 2000
and 2006 hospitalization costs for all types of stroke
increased (Engle & Ellis, 2012). For ischemic stroke was a
range of mean total costs between $15 003 at minimum
(Perkins et al., 2009) and $81 800 at maximum (Janjua
et al., 2007) and median total cost between $16 954
(Turney et al., 2011) and $21 317 (Gardner et al., 2010)
reported. Mean total costs ranged between $24 117
for intracerebral hemorrhagic stroke (ICH) (Perkins et
al.,, 2009) and $139,970 for subarachnoid hemorrhagic
stroke (SAH) (Engle & Ellis, 2012). A minimum of $24,843

The economic burden of pediatric stroke

(Turney et al., 2011) and a maximum of $34 256 (Gardner
et al.,, 2010) median hospitalization cost were measured
for hemorrhagic stroke. In total mean hospitalization
charges were reported between $20 927 (Perkins et al.,
2009) and $81 869 (Gardner et al., 2010) and median
charges between $19 548 (Turney et al.,, 2011) and
$161 000 (Michelson et al., 2019). Chen et al. (2008)
differentiates between two age groups (>10 and 10-19)
and shows that within both groups hemorrhagic stroke
is more expensive than ischemic stroke. In comparison to
the studies conducted in the Anglo-American region, this
study, focused on Taiwan, discloses hospitalization cost at
a significantly lower cost level (Chen et al., 2008).

Six articles reported hospitalization costs for longer periods
of time e.g. the first month or year after stroke onset
(Table 2). Lo et al.(2008) reported a median total cost of
$36 132 for the first year after stroke diagnosis. They also

Study, Tima Ape Total Cost for Hemorrhagic Stroioe Caost for IRchemic Stroke Commant
year parisd EE
AN ICH
[ES TR SOHHY 1=17 L35 S0 Mian Cost
al., J00F | 00E VRS = Wi theombatysis:
A1 b0
& WIhout theembalysis:
£330 700
Parkins 1 | T00% Tmonths = | $30&3T S31653 £3d 117 $15003 Maan cosl
Bl.. 2008 20 VRArS
Ergle & i 0-17 2000: SES02T | 2000: 247822 2000 528058 Mean cast
ElLs, SJOEE, b H 2003: 357 9ps 2003; £53 000 2003: ¥20 815
2012 2006 2008: S135570 | 2006: 286 800 2008 556 345
Cardmar 1C0E- 1 mssnAEh — n pEn SO0 B0 50717 Maam eaet
L ak., 00T 1l vears 526 557 $34 256 21317 Madisn cos
S0
Ty et 2002 5=14 216540 524 043 216654 Muedian cost
aL_ 2011 | 2005 yEa
Michaiszn | 0L2013- | < 1@yvears = Witk Comglicatkans: Madian cost
el al, 0ar2pas £161 000
2018 (ML, = Wilhout complications:
dlranal 42 900
(1T 1 ]
(H'¥}*
Chein &1 1207 - 1 menth - 33853 5 531 55255 2403 Maanm oo
Bl.. 2008 00T <10 yaars 12181 53 090 531263 10 Madisn £ost
.
10= 15 LU 4120 £6195 51451 Mean ot
] £1 730 51 RS0 S3 570 A re=] Maidlan cost
' Totel Costs were caleulated based on welghled mean and walghled median costs for all stroke sublypes excl OIH o
GRASUNS COMpanability with o1her studees.
T 2ost for IBChamids Strake calcwated basad on the weeighted mean and walghted median of shroke subbyphs: B (433, 434),
TR |225) and Glhar (435, 437,

Table 1: Direct health care costs for first hospitalization of initial stroke
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compared hemorrhagic stroke with ischemic stroke and
concluded that the former is more expensive with a median
cost of $67 860 while the latter costs around $31 678 (Lo
et al., 2008). Similar median total costs with $39 451 for all
discharges in the study period are published by Turney et
al. (2011). In comparison, substantially higher median total
costs for the first year after the initial stroke are presented
by another study with $66 847 (Hamilton et al., 2015). A
further study reports median charges per patient for all
hospitalization encounters within 30 days of the diagnosis
visit of $51 500 for patients without any complications.
Patients with complications have significantly higher
median hospitalization costs with $223 600 (Michelson et
al., 2019). This study represents the most recent data with
cost charges between 2013-2015 what may partly explain
the comparably high costs. Gardner et al. (2010) are the
only researchers that report higher mean chronic cost for
the first year post stroke excluding admission costs for the
initial hospitalization of ischemic stroke ($42,404) than
for hemorrhagic stroke ($37 353). Median and mean total
cost for first and recurrent hospitalization during the study
period were also reported by Chen et al. (2008) for Taiwan.
Median costs range between $2 105 for children 10 — 19
years of age and $2 706 for children older than one month

and below ten years. Mean costs range between $3 967
for children 10— 19 years old and $4 768 for children older
than one month and below ten years (Chen et al., 2008).

Pediatric stroke patients typically receive care at different
sites of medical care (Felling et al., 2023; Sporns et al.,
2022). Two studies aim to differentiate the cost for pediatric
stroke patients at different locations of patient care (Table
3). Lo et al. calculated inpatient, outpatient and emergency
cost for all discharges of 39 patients in the study period
2001-2004. Inpatient cost was more than twice as high for
hemorrhagic stroke (549 948) than for ischemic stroke (521
666). Similar trends can be identified for emergency cost
with median costs of $1 923 for hemorrhagic stroke and
$966 for ischemic stroke. At about the same level of around
$3 000 for both stroke types ranged outpatient costs. This
leads to the result that the total costs of hemorrhagic
stroke (567 860) are distinctly higher than ischemic stroke
(531 678) (Lo et al., 2008). Median inpatient and outpatient
costs for the first year after the arterial ischemic stroke are
determined by Hamilton et al. (2015) where inpatient costs
amount to $64 515 and outpatient cost totaled up to $1
652 for 69 pediatric patients.
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Table 2: Hospital care cost for recurrent hospitalization after stroke onset
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Turney et al. focus on contributors of hospital costs and
differentiate between the categories nursing, imaging,
laboratory, pharmacy, clinical services and supply for 1667
patients identified through the Pediatric Health Information
System (PHIS) between 2003-2009. The results show that
there a significant cost differences between hemorrhagic
and ischemic stroke in the categories of nursing, pharmacy
and supplies. In general, hemorrhagic stroke contributes to
higher health care costs. Charges for imaging, laboratory
and clinical services remain at a similar level (Turney et al.,
2011).

Care received at the intensive care unit (39%) and general
medical ward (19%) accounted for most nursing costs.
Most patients were treated at the emergency department
with median costs of $197 and in the intensive care unit
with median costs of $2834.

For imaging studies brain MRI, brain CT and MRI head and
neck arteriography scans were the three most frequently
ordered examinations. About 72% of pediatric patients
received brain MRI studies, which accounts for a median
cost of about $1 174 per study. Brain CT studies were
ordered for 70% of children with a median cost of $706
per study and MRI head and neck arteriography were
performed on 60% of patients, which costs around $908
per examination (Turney et al., 2011).

The variable Length of Stay (LOS) describes how many
days patients spent in hospital care. Seven studies provide
information in this regard (Table 7). For hemorrhagic
stroke a median LOS between 7-8.5 days and a mean
hospital stay of 12 days is reported (Gardner et al., 2010;
Lo et al, 2008). Two studies compare LOS between
subarachnoid hemorrhagic stroke (SAH) and intracerebral
hemorrhagic stroke (ICH) and conclude that the former
results on average in longer hospital stays (11.2-14.2 days)
than the latter (9.6-11.0 days) (Engle & Ellis, 2012; Perkins
et al., 2009). A median of 5-7.6 days in hospital is reported
by five out of seven data details. For patients receiving
thrombolysis (15.3 days) treatment and for patients with
complications (19 days) higher median LOS are indicated
(Janjua et al., 2007; Michelson et al., 2019). On average a
hospital stay after ischemic stroke lasts between 6.6-7.2
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days (Engle & Ellis, 2012; Perkins et al., 2009), only on
study reports a longer mean LOS of 16 days (Gardner et
al., 2010).

Gardner et al. (2010) are the only researchers investigating
long-term costs for health care systems. They focus on
chronic costs that include all inpatient and outpatient
costs that occurred after the first hospitalization for
the first five years after stroke onset. The highest mean
chronic costs were recorded one year after the initial
hospitalization and subsequently declined in the following
years. It is suggested that most of the long-term medical
costs are due to a subgroup of patients with severe cases
of stroke and continuously high treatment costs. Five-year-
total chronic costs adjusted amount to $66 760 (median)
and $10 835 (mean) for ischemic stroke and to $58 874
(median) and $20 656 (mean) for hemorrhagic stroke
(Gardner et al., 2010).

The synthesis of the studies indicates that most researchers
focus on short-term direct medical costs for the health
care system. This includes acute stroke admission costs,
expenses for recurrent hospitalizations, breakdown of
locations where costs have been incurred, contributors to
hospital cost and length of hospital stay (LOS) (Chen et al.,
2008; Engle & Ellis, 2012; Gardner et al., 2010; Hamilton
et al., 2015; Janjua et al., 2007; Lo et al., 2008; Michelson
et al., 2019; Perkins et al., 2009; Turney et al., 2011). Only
one study addresses long-term direct medical costs borne
by the health care system (Gardner et al., 2010). There is
no data on care level payments or other indirect health
care system costs like reimbursement for families or social
services.

4.2 Costs for families

Although many studies have concluded that pediatric
stroke bears a tremendous financial burden for families
(Chiang & Cheng, 2018; Meyer et al., 2017; Numis &
Fox, 2014), only one study is concerned with direct and
indirect medical costs for families resulting from the
1st year post stroke (Table 9). 22 families from the USA
and Canada participated in the study and reported cost

Study, Strake Inpatient cost Dutpatient cost Emangency Total cost Comment
year typo cost
L et al., HS 40048 SI002 519323 & &7 BED Median casts far
HO08 (514 241-S4B0 D65} [$1 267548 231} | (SEX2-38 2000 | (S20479=5485515] | all discharges [in
I 521656 53005 $566 $31678 the siudy period]
($1891-$176 802) [$223-535542) ($34-538 312 153 090-5202 862) (v Pnao)
Hamilton S 564515 51652 - SE6847 Madian costs for
atal, (%59 333-$958 009) |50-522 5485) 1510 294-5958 004) | 1" yesr post iroks
A0 * [min-maa)
Motas: * Study besed on a low sample siga (n < 100 patientsh.

Table 3: Hospital costs differentiated by medical site
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Table 4: Length of Stay (LOS) in hospital

information in 3-month-intervalls based on a standard
questionnaire. Direct medical costs are reported in the
categories health care, home care and nonprescribed
treatment and indirect medical costs are noted for lost
income, transportation and lodging costs. Overall, out-of-
pocket costs were the highest for the first quarter after the
initial stroke and gradually declined for the remaining nine
months. Lost income, transportation and uncompensated
health care yielded in the highest cost items in the first
three months. Lost wages declined after the first quarter
and transportation costs continued to be a significant
expense in the entire year. In total a median expense of
$4 354 had to be covered by families affected by pediatric
stroke (mean: $6 619) (Plumb et al., 2015).

Study. year LGS results Hemomhagic Stroke lxchemic Siroke Comment
Teital SAH ICH 1%
Janjucy ot 4., 2000 ey e 131 Moduan LOE =
w» Feceiving theombalysis: sl
153 daym elZA
& Mot recehang thepmbolysis:
7.4 days #1921
Mg hetson gL al., & Witk complications Medgian LOE
2015 15 denys (HIA: 12-30)
+ Without Complcations:
5 days (IQR: 3-9)
Lo et al . 3008 8.5 dlrys 5 dys Medisn LOS
Ty 8 34, 2011 3 days Madisn LOS
10 days HMean LGOS
Gaedner 87 al., JO10 4 dinys [HHHE 115 B days (IR 2-17) Maduan LS
17 days 16 days Mgan LOS
Perkins et al.. 2009 B diays 11 2 days ] B8 days B8 days Mean LGOS
Engle & Ells, FO12 SO 11,5 S 1k days STHHD: &5 days HMian LOG
J00E: 13,5 dar SeE; 110 days SOE: 7 F ey
SEHHE: 14.27 di SO 1IEE iy SUHHS: .1 days
Motes: Chen of ol (2018} report an ayverage LO%S among age groups and swoke subbypes for potients with no
recurrant admissien of approsemiataly 1113 days.
* Sbwdy bossod on @ b sample sise (n < 100 patients).

Overall there is very little data on the economic burden for
families affected by pediatric stroke. One study illustrates
direct and indirect costs that affected families encounter
within the first year after the incident (Plumb et al., 2015).
No studies are available on long-term financial costs for
families, which concern e.g. costs for long-term care and
rehabilitation, forgone income of parents and children,
special education or necessary home adaptations.

4.3 Costs & Outcomes

The relationship between costs of stroke care and clinical
outcomes are assessed by Lo et al. (2008) for families
of 19 patients who were discharged at the Nationwide
Children’s Hospital of Columbus, Ohio between 2001-

Lot income | Transporatis | Health care Hame cane Lodging Monprescribed Total
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Table 5: Out-of-pocket costs for families, source: own presentation after Plumb et al. 2015 *
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2004. The Children’s Hospital’s cost accounting system
was used to identify costs for the initial stroke and for
the year after the incident. Stroke outcome data was
obtained through telephone interviews with caregivers
after 2-5 years of stroke onset. A modified version of the
Pediatric Stroke Outcome Measure (PSOM) was applied
for the evaluation of neurological impairments and for
the assessment of functional outcomes the PedsQL was
used. Cost of care positively correlated with the infarct
ratio (ratio of cerebral infarct volume to the brain volume)
for the assessed subjects (r = 0.60, p = 0.01). The analysis
suggested that greater costs for stroke care correlated
with worse neurological impairment measured by the
PSOM (r = 0.62, p < 0.01) and it was determined that
higher costs correlated with a poorer level of social (r =
-0.79, p < 0.01) and physical function (r =-0.42, p = 0.08)
identified by PedsQL (Lo et al., 2008).

Another group of pediatric stroke researchers (Hamilton
et al 2015) calculated inpatient and outpatient charges
for stroke care for the first year after the stroke incident
using the same cost accounting system as Lo et al (2008).
They studied over 40 families affected by pediatric stroke
diagnosed between 2005-2010 at least 1 year after the
incident via telephone interviews. To measure neurological
deficits and quality of life the Pediatric Recurrence and
Recovery Questionnaire (PRRQ) and the Pediatric Quality
of Life Inventory were used. Families reported mild
neurological impairment for most children (median PRRQ
= 0.5; range: 0-11, n = 46) and a median total quality of
life score of 79 (range = 37-100, n = 41). Hamilton et al.
(2015) observed correlations between higher total costs
and lower neurological functions (coefficient = 0.494, p
< 0.001). Higher cost moderately correlated with poorer
total quality of life mostly due to poorer social quality of
life. These findings confirm similar results from Lo et al.
(2008). Severity of the initial stroke measured with the
Pediatric NIH Stroke Scale showed no correlations with
cost (coefficient = 0.032, n=42) (Hamilton et al., 2015).

5-year total direct costs were measured by Gardner et
al.(2010). This includes the sum of acute hospitalization
cost as well as all inpatient and outpatient cost that arose
after the initial admission estimated for the first five
years after the incident. For children with neurological
impairments at discharge (n = 67: mean $71,434; median
$25,551; IQR $5,807-589,239) the cost was higher than
compared to those with inconspicuous neurological
examination results at discharge (n = 60: mean $52,604;
median $10,579; IQR $2,444 —-$36,023; p= 0.03) (Gardner
et al., 2010).

Plumb etal. (2015) focused on out-of-pocket expenses paid
by 22 families for the 1st year post stroke and concluded
that total indirect costs did not correlate with age of stroke
onset, initial stroke severity assessed by the Pediatric NIH
Stroke scale, or severity of neurological deficits after one
year measured by the Pediatric Stroke Outcome Measure
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(PSOM). The missing correlation implies that families from
different income groups might face similar out-of-pocket
costs concerning neurological diseases developed by their
children requiring chronic care and rehabilitation (Plumb
etal., 2015).

5 Conclusion

Overall ten studies were identified that focus on stroke
in childhood years. Pediatric stroke is mainly studied in
Northern Amerika, only one study was detected beyond
this geographical region in Taiwan. No studies were
available that were geographically limited to Europe.
Most studies reported direct medical costs for health care
systems within the first year after the pediatric stroke
incident. Higher initial hospital stay costs incurred for
hemorrhagic stroke than for ischemic stroke. Median total
costs for the initial hospitalization lay between $24,843
and $34 256 for hemorrhagic stroke and between $16
954 and $21 317 for ischemic stroke in Northern America
(Gardner et al., 2010; Turney et al., 2011). For Taiwan
costs levels were significantly lower (Chen et al., 2008).
This finding correlates with the length of hospital stay
(LOS), where studies concluded that for hemorrhagic
stroke more days were spent hospitalized than ischemic
stroke. In general, the median LOS lasted 5-15.3 days
(Janjua et al., 2007; Turney et al., 2011). Similar results
can be observed by the differentiation of the categories
nursing, pharmacy and supplies that contribute to hospital
cost, where hemorrhagic stroke was more expensive than
ischemic stroke. Charges for imaging, laboratory and
clinical services remained at a comparable level. Most
nursing costs were recorded for charges in the intensive
care unit (39%) and general medical ward (19%). The
majority of patients received imaging procedures using
brain MRI (72%) and brain CT (70%) (Turney et al., 2011).
Only one study is concerned with long-term costs for
health care systems. Gardner et al. present data for the
first 5 years after stroke onset and conclude that the
highest costs arise within the 1st year post stroke and
decline in the following years subsequently. It is suggested
that long-term medical charges result from a subgroup of
severe pediatric stroke cases, which receive treatments
with continuously high costs (Gardner et al., 2010). While
most studies report on costs for health care systems,
data on direct or indirect financial impacts for families
due to pediatric stroke remains mostly unavailable. Only
one study identified out-of-pocket costs for the first year
after the acute stroke with median expenses of $4 354 per
family (Plumb et al., 2015).

Some studies attempted to assess correlations between
costs and neurological outcome. Two researcher groups
concluded that higher costs for stroke care correlated
with greater neurological deficits and determined that
correlations between greater total costs and poorer total

47



Marion Goll, Anna Franziska Kalhorn, Anna-Theresa Renner

quality of life due to limited social and physical functions
after at least one year of stroke onset (Hamilton et al.,
2015; Lo et al., 2008). It was also observed that patients
with neurological deficits at discharge had higher costs
than compared to those with normal neurological
functions at discharge (Gardner et al.,, 2010). For out-
of-pocket costs covered by parents a lack of correlation
was determined between costs of care and age of stroke
onset, initial stroke severity and neurological impairments
after one year, which implies that families from different
financial groups face a similar economic burden (Plumb et
al., 2015).

There are some limitations to this systematic literature
review. This includes that the sample size of many studies
was small and heterogeneous and that the ICD-9 coding
method might have varied in different hospital settings,
which could lead to missed cases. Another restriction
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