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1. EINLEITUNG

Global betrachtet werden in den letzten Jahrzehnten (weiterhin) die liberalen
Demokratien des globalen Nordens sowie einige asiatischen Staaten immer machtiger
und reicher. Gleichzeitig ziehen sich diese Staaten aus ihrer Verantwortung gegenuber
den Burgern zurlck, in dem sie offentliche Aufgaben an ihre Staatsbirger Ubertragen
und bestehende staatliche Grenzen aufheben, welche die Mobilitat von Kapital, Gutern,

Menschen, Ideen und Werte begrenzen. (1)

Und wahrend in diesem Prozess Menschen weltweit technisch, 6konomisch, kulturell,
politisch und sozial immer starker miteinander verbunden und voneinander abhangig
werden, geraten die Staaten dabei immer mehr ins Wanken. Sozialer Zusammenhalt
und das Vertrauen in staatliche Institutionen schwindet, wahrend soziookonomische

Ungleichheit steigt, und politische Extreme weiten sich aus. (2—4)

Auswirkungen der Globalisierung

In einer globalisierten Welt werden Entscheidungen mit dem Potential weltweiter
Auswirkungen unabhangig von internationalen, regionalen oder selbst nationalen
Bedurfnissen getroffen. Diese Entwicklung stellt nationale Identitat und Territorialitat
sowie die damit verbundenen staatlichen Systeme in Frage. Der damit verbundene
Diskurs druckt sich darin aus, dass wettstreitende gesellschaftliche Prinzipien (wieder)
in Frage gestellt werden z.B. in den Diskussionen, ob ein freier Markt oder ein freier
Staat, unbegrenzte Freiheit oder staatliche Regulation, Autokratie oder Demokratie
bendtigt wird (5).

Diese Entwicklungen hat die gesamte Menschheit erstmals in eine Situation gebracht,
in der die Spezies Mensch global voneinander abhangig ist und durch bewusste
Entscheidung Uber gemeinsame lebensnotwendige Ressourcen kollektiv bestimmen
muss. Allerdings fordert die derzeit (noch) vorherrschende ldeologie der Menschheit,
(wirtschaftliches) Wachstum insgesamt zu beschleunigen, ohne rational empirisch zu
entscheiden wer davon profitiert zunehmend die regenerative Kapazitat der ,Grenzen
des Systems Erde“ (planetary boundaries) heraus (6). In 2020 tragen besonders die

MalRnahmen zur Einschrankung der Verbreitung von SARS-CoV-2 dazu bei, dass die
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bestehenden Weltwirtschaftssysteme zunehmend erschittert werden und sich

wahrscheinlich die Armut weltweit erhoht (7).

Diese Herausforderungen erzwingen einen Umbau bestehender nationaler und
globaler Steuerungssysteme insbesondere in den Bereichen Sicherheit, Wirtschaft,
Politik und Soziales, um damit verbundene irreversible Schaden an den
Weltokosystemen und an der Funktionalitdt nationalstaatlicher Regierungen sowie

Auswirkungen auf die Gesundheit von Bevolkerungen und Individuen zu vermeiden.

Im Umgang mit diesen Herausforderungen hat sich das Konzept ,Globale
Gesundheit” entwickelt. Die Bezeichnung Globale Gesundheit wurde bereits in den
1990er Jahren in der Umweltbewegung benutzt. Der Begriff sollte auf Auswirkungen
der globalen Klima- und Umweltzerstérung auf die Gesundheit aller Menschen weltweit
aufmerksam machen. (8—10) Die Entstehung des Konzeptes wird daruber hinaus auch
damit verbunden, dass HIV/AIDS das Paradigma ,internationale Gesundheit® in Frage
gestellt hat (11). Heute wird der Begriff Globale Gesundheit vor allem benutzt im
Kontext von Transnationalitdt und Okonomischer Globalisierung sowie von
zunehmenden gesellschaftlichen Herausforderungen und Transformationsprozessen

mit globalen Ausmafen. (12—-15)

Erfolgsmodell: Deutsches Gesundheitswesen

Gesundheit wird traditionell als die Grundlage und Voraussetzung fur gesellschaftliche
Entwicklung verstanden. Die historischen Urspringe liegen im sozialmedizinischen
Verstandnis der Auswirkungen von Lebensumstanden auf die Gesundheit, vor allem,
dass ein Leben in Armut direkt oder indirekt zu erhohter Morbiditat und vorzeitiger
Mortalitat fuhren kann. Bereits im Jahr 1809 erklarte Christoph Wilhelm Hufeland,
Leibarzt des preullischen Konigs, dazu "Aber wenn Krankheit zur Durftigkeit kommt,
dann erst tritt die wahre Hulflosigkeit ein, und es wird heilige Pflicht der Mitmenschen
und des Staates, dem Verlassenen beizustehen" um staatliche Institutionen

verbindlich auf ihre Verantwortung hinzuweisen (16).

In der zweiten Halfte des 19ten Jahrhunderts stiegen mit technischem Fortschritt und
zunehmender Industrialisierung die individuellen Lebensrisiken. In diesem sozialen

Wandel wurden politische Forderungen nach staatlichen Malnahmen zum Ausgleich
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der individuellen Risiken starker. Aus dieser Erkenntnis und politischem Machtkalkul
resultierte die Bismarck’sche Sozialgesetzgebung als ein mdglichst umfassendes
Konzept sozialer Sicherung, auf deren Basis bis heute das weltweit als Erfolgsmodell
angesehene deutsche Gesundheitswesen mit seiner qualitativ hochwertigen
medizinischen Versorgung basiert. (17,18) Die dadurch zur Verfugung gestellten
Leistungen haben das Ziel, die Lebenslagen Einzelner auszugleichen, die zu
Benachteiligungen fuhren wiarden. Der Bevdlkerung ermoglichte die staatliche
Regulierung der Mal3nahmen, sich aus dem System Barmherzigkeit gegenuber Armen
und Kranken zu emanzipieren. Diese geschichtliche Entwicklung stellt die Grundlage
der klassischen Sozialmedizin dar, die seit der Einflhrung der Sozialversicherungen

durch Bismarck bis heute eng mit der Versicherungsmedizin verknupft ist (19).

Soziale, 6konomische und politische Determinanten haben einen grof3en Einfluss auf
Gesundheit und Krankheit (20). Um Gesundheit zu fordern und Krankheit zu
bekampfen, sind daher neben medizinischen soziale und politische Mallnahmen
notwendig. Die theoretische Auseinandersetzung und Verortung einer modernen
Sozialmedizin spiegelt sich in den letzten Jahrzehnten, insbesondere im Kontext der
wissenschaftlich-konzeptionellen Debatten zu Tropenmedizin, Internationaler
Gesundheit, Offentlicher Gesundheit und Globaler Gesundheit wieder (14,15,21-24).

Wiahrend global einerseits die individuelle Ubernahme von gesundheitlichen Risiken
durch die Ausweitung von beispielsweise privaten Krankenversicherungen oder
offentlich-privaten Partnerschaften in der Entwicklungshilfe geférdert wurden, wurde
andererseits weltweit staatliche Gesundheitsversorgung abgebaut und unterfinanziert.
(25-28) Gleichzeitig wurde die Debatte um Gesundheit zunehmend Uber
nationalstaatliche Grenzen hinweg aus einer globalen Perspektive gefuhrt. (21) In
dieser Debatte wird heute wieder das Leitmotiv Solidaritat neu aufgegriffen, das der
klassischen Sozialmedizin zugrunde liegt. Es wird durch zivilgesellschaftlichen
Lobbyismus als kontemporares politisches Mittel genutzt, um im Sinne einer modernen
Sozialmedizin im nationalen und globalen Kontext zu fordern, Gesundheitsvorsorge

und -fursorge von marktwirtschaftlichen Mechanismen zu entkoppeln (24).

Die Notwendigkeit einer Veranderung gesellschaftlicher Verhaltnisse zur
Verbesserung der Gesundheit von Bevolkerungen wird so wieder zum Anliegen einer

sozialen Medizin im Sinne des Alfred Grotjahn, dem ersten Professor fur Sozialhygiene
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an der Charité. Sie entspricht der von ihm postulierten normativen Sozialhygiene, die
der Verbesserung der Gesundheit von Menschen unterschiedlicher sozialer Schichten
dienen soll und der er die deskriptive Sozialhygiene gegenuberstellt, die die
Auswirkungen sozialdkonomischer Faktoren auf die Gesundheit der Bevdlkerung
erforscht. (29) Die beiden Perspektiven finden sich bis heute in Diskussionen zu
Bevdlkerungsgesundheit auf nationaler, internationaler und globaler Ebene wieder, auf
der einen Seite die Betrachtung der sozialen Faktoren fur die individuelle
Krankheitsentstehung und auf der anderen Seite das staatliche Bemihen um
Krankheitsvorsorge und Gesundheitsfursorge. (13,15) Auch wenn in Diskussionen auf
den unterschiedlichen Ebenen Gesundheit als gleichwertig wichtig gesehen wird, so
wird Globale Gesundheit als inklusiver umfassender und werte-basiert mit
altruistischer Motivation im Sinne des Konzeptes ,,Gesundheit fur Alle® (health-for-all)
verstanden, die Sozialmedizin bietet dabei weiterhin eine verbindende Grundlage, die
die Auseinandersetzung mit Krankheitsverteilungen in Bevolkerungen und daraus

resultierende bevolkerungsbezogene MalRnahmen integriert. (30,31)

Die hier hergeleiteten verschiedenen Begriffe werden fur die Zwecke der vorliegenden

Arbeit wie folgt definiert:

Die Kklassische Sozialmedizin setzt sich vor allem mit Aspekten der

Sozialversicherungen auseinander. Dem wird die moderne Sozialmedizin

gegenubergestellt, die nach Grotjahn zwei Bereiche umfasst (29):

— Einen deskriptiven Bereich, der die sozio-okonomischen Auswirkungen auf

Gesundheit erforscht heute beispielsweise mit den Methoden der
(Sozial-)Epidemiologie, Gesundheitsokonomie oder Versorgungsforschung.

— Und einen normativen Bereich, der sich um die Verbesserung der Gesundheit

bemuht, beispielsweise mit karitativen oder ordnungspolitischen Malinahmen.

Seit den 1980er Jahren wird in Deutschland fur die Bemuhungen zur Verbesserung
der Gesundheit, insbesondere auf der Bevolkerungsebene, haufig der Englische

Begriff Public Health verwendet.

Der Begriff internationale Gesundheit wird fur Bemuhungen zur Verbesserung der

Gesundheit (ber nationalstaatliche Grenzen hinaus verwendet. Dieser wird



Einleitung

zunehmend durch den Begriff Globale Gesundheit abgeldst, der Uber das Bemuhen

zur Verbesserung der Gesundheit hinaus das Verstandnis eines Rechtes auf

bestmodgliche Gesundheit aller Menschen an allen Orten impliziert.

Im bestehenden gesellschaftlichen Konsens der Bundesrepublik Deutschland stellt die
selbstverwaltete gesetzliche Krankenversicherung heute den prominenten elementar
wichtigen Teil der sozialstaatlichen Ordnung dar. Diese Krankenversicherung pragt
das fur alle zugangliche Gesundheitswesen in Deutschland. Fur die Bevolkerung steht
damit seit Jahrzehnten ein Gesundheitswesen mit praventiven, kurativen,
rehabilitativen und palliativen Leistungen von hochster Qualitat zur Verfligung, ohne
seine Nutzer in finanzielle Schwierigkeiten zu bringen. Von Seiten der
Weltgesundheitsorganisation (World Health Organisation, WHQO) ist es notwendig,
dass ein Gesundheitswesen eine allgemein zugangliche Gesundheitsversorgung
(Universal Health Coverage, UHC) bietet. Das deutsche Gesundheitswesen erfullt
diese essentielle Grundvoraussetzung. (32) Die WHO hatte bereits 1948 in ihrer
Satzung Gesundheit als ein fundamentales Menschenrecht verankert und damit eine
Basis fur UHC geschaffen (33). Die Implementierung von UHC ist derzeit ein prioritares
Ziel der WHO (34).

Das Grundgesetz der Bundesrepublik Deutschland legt die sozialen Aufgaben des
Staates fest und fuhrt diese in den Sozialgesetzblchern aus (35). Es basiert auf den
Werten Freiheit, Gerechtigkeit und Solidaritdt und stellt eine grundlegende
VerknUpfung zwischen wirtschaftlichen, sozialen, burgerlichen und politischen
Grundrechten der Staatsburger her. Die staatlichen Einrichtungen stellen auf der
freiheitlichen Grundordnung die Verbindungen zwischen Politik, Wirtschaft und
Gesellschaft her und fihren planende, fordernde und erhaltende staatliche
Malnahmen durch. Damit hat in Deutschland derzeit niemand Grund anzunehmen,
dass die eigene Gesundheit das eigene Leben oder die eigene Wirde unter der

Kontrolle anderer steht.

Jenseits von Deutschland und anderen westlichen Nationalstaaten mit liberalen
sozialen Demokratien besteht die Moglichkeit, dass sozio6konomisch bevorteilte
Menschen eine inakzeptable Kontrolle Uber das Leben anderer erlangen, was die
Fairness politischer Institutionen, die Gerechtigkeit des Wirtschaftssystems und die

Umsetzung allgemeingultiger Menschenrechte untergrabt (36).
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Die Herausforderungen eines Gesundheitswesens

Der medizinische Fortschritt wachst stetig, auch da die Bevolkerung zunehmend nach
Gesundheitsleistungen und gesundheitsbezogenen Produkten nachfragt und diese
erwartet. Das Gesundheitswesen ist daher nicht nur gesellschaftlich bedeutsam,
sondern in vielen Landern des globalen Nordens ist der Gesundheitssektor heute
bereits der umsatzstarkste Wirtschaftszweig. (37). So brauchen mehr und mehr
Diagnosen, Medikamente, Technik und medizinisches Personal mehr finanzielle
Ressourcen, wahrend gleichzeitig der Gesundheitssektor zunehmend wirtschaftliches
Gewicht und politische Aufmerksamkeit erhalt. (38) Bereits 2001 hat die WHO
,Lcommission on Macroeconomics and Health“ diese wichtigen Zusammenhange und
die damit verbundenen Herausforderungen flur postindustrielle Gesellschaften
beschrieben (39).

Die wissenschaftliche Medizin in Deutschland hat diese Beziehung zwischen der
Gesundheit des Individuums, den gesellschaftlichen Rahmenbedingungen und der
Wirtschaft lange vernachlassigt. Insbesondere in der universitaren Forschung an
medizinischen Fakultaten wurden Konzeption und Umsetzung von effektiven und
effizienten Versorgungssystemen fur gro3e Bevolkerungsgruppen, welche die
Qualitat, den Patientennutzen und die Wirtschaftlichkeit gleichermallen optimieren,

wenig akademische Aufmerksamkeit geschenkt. (40)

Die Vernachlassigung der klassischen und modernen Sozialmedizin stellt heute eine
grol3e Herausforderung fur universitare Einrichtungen dar, insbesondere vor dem
Hintergrund, dass zusatzliche Aspekte der Globalisierung, die Gesundheit von

Individuen und Bevolkerungen sowie das Gesundheitswesen beeinflussen.

Die Herausforderung der Globalen Gesundheit

Die Herausforderungen durch die Globalisierung werden im Kontext der Diskussionen
zu Globaler Gesundheit thematisiert. Dabei kristallisieren sich zwei essentielle
Perspektiven auf das Gesundheitswesen heraus, bei denen globale Fragen eine Rolle
spielen: [1.] eine individualmedizinische Perspektive, die betrachtet, wie
beispielsweise der Zugang zu lebenswichtigen Medikamenten und Impfungen oder der
Schutz vor katastrophalen Ausgaben fur Gesundheitsleistungen ermdglicht werden

kann und [2.] eine bevdlkerungsmedizinische Perspektive wie beispielsweise Schutz
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vor globalen Pandemien oder vor Auswirkungen der Klimazerstorung sichergestellt
werden kann (2). Dabei sollten sozialmedizinische Bezuge zu den Determinanten fur
Gesundheit, die unterschiedlichen Bedurfnisse von Gesunden und Kranken sowie sich
andernde Gesundheits- und Krankheitsmuster berucksichtigt werden. (20) Daneben
wird in der Diskussion zu Globaler Gesundheit zunehmend eine egalitare
Transnationalitat impliziert, die die Gesundheit von allen Menschen weltweit als gleich
wichtig definiert und jenseits der Bedurfnisse einzelner Nationalstaaten verortet (22).
Zusatzlich wird die etablierte theoretische Sozialmedizin um die Auswirkungen

menschlichen Handelns auf die planetare Umwelt (planetary health) erweitert (41).

Bemiihungen der Bundesregierung fiir die Globale Gesundheit

Die deutsche Bundesregierung hat fur sich das Thema Globale Gesundheit zu einer
strategischen Prioritat ernannt und Ubernimmt in der internationalen politischen
Diskussion dazu zunehmend Verantwortung (42). Dabei vertritt die Bundesregierung
den Standpunkt, das Menschenrechte weltweit gleichermal3en gelten und intrinsisch

mit wirtschaftlichen, sozialen und kulturellen Rechte verbunden sind. (43,44)

Dazu wurden von der Bundesregierung entsprechend ein Konzept und eine Strategie
ressortubergreifen erarbeitet, welche die Rolle der Bundesregierung in der globalen
Gesundheitspolitik transparent und nachvollziehbar darstellen. (43,44) Sowohl
Wirtschaft als auch Wissenschaft in Deutschland sollen dabei politisch und finanziell
unterstutzt werden, um zu wichtigen Themen aktiver und sogar weltweit fuhrend zu
werden. Das 2013 vom Bundesministerium fur Gesundheit (BMG) erstellte
Konzeptpapier enthalt daher Leitgedanken, die den Beitrag Deutschland auf der Basis
eines wertebasierten Ansatzes darstellen und die Schwerpunkte des Engagements
pragen. (43,45) Die in dem Konzept formuliert drei Leitgedanken sind [1] ,,Schutz und
Verbesserung der Gesundheit der Bevolkerung in Deutschland durch globales
Handeln® (43), [2] ,Wahrnehmung globaler Verantwortung durch die Bereitstellung
deutscher Erfahrungen, Expertise und Mittel” (43) und [3] ,Starkung internationaler
Institutionen der Globalen Gesundheit® (43). Schwerpunkte sind dabei
,Grenzuberschreitende Gesundheitsgefahren wirksam bekampfen® (43), die ,Starkung
von Gesundheitssystemen® (43) weltweit ,Intersektoraler Kooperationen

ausbauen® (43), sowie die ,Gesundheitsforschung und Gesundheitswirtschaft® (43)
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und die ,Globalen Gesundheitsarchitektur” (43), dabei vorrangig die WHO zu starken
(43).

Bereits in dem Konzept der Bundesregierung von 2013 wurde die wirksame
Bekampfung von armuts-assoziierten und vernachlassigten Krankheiten (poverty-
related neglected diseases, PRNDs) durch Gesundheitsforschung in Deutschland
dargestellt. (43) Auch in der 2020 vom BMG federfuhrend erstellten Strategie bekennt
sich die Bundesregierung wieder dazu, ihr internationales Engagement sowie die
Forschung und Innovation zu verstarken, insbesondere zu Antibiotika und Impfstoffen
und gezielt die PRND zu bekampfen. (44)

Zielsetzung

Durch die zunehmende Aufmerksamkeit fur das Thema Globale Gesundheit
proklamieren einige bereits beispielsweise das Ende von HIV/AIDS, eine Kompetenz
zur Verhinderung weltweiter Pandemien oder auch eine allgemeine sozial
ausgerichtete Gesundheitsversorgung. (46—48) Aber es ist heute insbesondere mit
den bisherigen Erfahrungen durch die COVID-19 Pandemie offensichtlich, dass auch
zukunftig weitere und moglicherweise noch komplexere Herausforderungen auf
Gesundheitswesen und die darin und damit beschaftigten Menschen zukommen.
Gleichzeitig wird von diesen erwartet, dass fur gesunde und kranken Menschen
weiterhin eine qualitativ hochwertige Vor- und Firsorge durch alle Bereiche des

Gesundheitswesens sichergestellt wird.

Daher ist es in einer globalisierten Welt wichtig, Individuen, Institutionen und Systeme
bereits heute auf die Herausforderungen von Morgen vorzubereiten. Es gilt zu klaren,
was dieses fur die Steuerung von Gesundheitswesen beziehungsweise
Verantwortlichkeiten und Kompetenzen fur Mitarbeitende im Gesundheitswesen

weltweit und auch in Deutschland mit sich bringt.(2)

Ausgehend von diesen Beobachtungen soll in dieser Arbeit dargestellt werden, wie
aus der Perspektive einer modernen Sozialmedizin die Globale Gesundheit heute zu
verstehen ist und welche Verantwortungen sich daraus fur die medizinische Praxis,

die Forschung und ebenso die Lehre in Deutschland ergeben.
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2. ORIGINALIA

Globalen Kooperationen in der Forschung, am Beispiel Ebola-Viruserkrankung

Hagel C, Weidemann F, Gauch S, Edwards S, Tinnemann P. Analysing published
global Ebola Virus Disease research using social network analysis. PLoS Negl Trop
Dis. 2017 Oct 9; 11(10):e0005747. doi: 10.1371/journal.pntd.0005747

https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0005747

Dies ist ein Open-Access-Artikel, der unter den Bedingungen der Creative Commons

Namensnennung Lizenz verwendet werden darf.

Ausbruche von Infektionserkrankungen mit dem Potential einer Epi- oder sogar
Pandemie erfordern globale Zusammenarbeit auf verschiedenen Ebenen, nicht zuletzt
in der Forschung. Mit Hilfe sozialer Netzwerkanalysen wissenschaftlicher Fachartikel
lassen sich die Kooperationsbeziehungen von Wissenschaftlern/innen verschiedener

Institutionen darstellen und analysieren.

Da die Ausbruche der viralen Ebola-Erkrankung eine wesentliche Herausforderung fur
die Globale Gesundheit darstellen und umfangreiche Forschungsaktivitaten in Gang
setzten, erlaubt die Analyse der dazu publizierten medizinischen Fachliteratur eine
Charakterisierung der entsprechenden Forschungslandschaft und ihrer Entwicklung.
Aus der Thomsons Reuters’ Web of Science Core Collection lieRen sich 4.567
zwischen den Jahren 1976 und 2015 publizierte Fachartikel Uber Ebola extrahieren.
Die Analyse der bibliometrischen Daten aller Artikel zeigte Uber 9.900 Verbindungen
zwischen 1.644 Einrichtungen, zu denen sich die Autoren/innen der Fachartikel als

zugehdrig ausgegeben haben.

Daruber hinaus lieBen sich fur verschiedene Zeitabschnitte unterschiedliche
Netzwerke ermitteln und analysieren. Insbesondere fiel eine deutliche Konzentration
der Forschungsexpertise im globalen Norden auf. Wahrend Ebola bisher
ausschlieBlich in Afrika auftrat, befanden sich die meisten Einrichtungen, denen die
Autoren/innen  angehorten, in  Nordamerika und Europa. Bestimmte

Netzwerkparameter zeigten eine starke Vernetzung einiger weniger Einrichtungen in
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einflussreicher Netzwerkposition, wobei es sich dabei hauptsachlich um o6ffentlich

finanzierte Organisationen und Regierungseinrichtungen handelte.

Trotz der massiven Zunahme an einschlagiger medizinischer Fachliteratur wahrend
des Ebola-Ausbruchs 2014/15 in West-Afrika war das gesamte Netzwerk der
Einrichtungen, deren Wissenschaftler/innen zu Ebola publizierten, um einige wenige
Einrichtungen organisiert, die fur eine gro3e Zahl von Publikationen verantwortlich

zeichnet.

Da sich Forschungslandschaften vor allem organisch entwickeln, kann deren
regelmalige Analyse dazu beitragen, die notwendige Forschung besser und
zielgerichteter zu steuern, beispielsweise durch die WHO. Dies kann sowohl zur
evidenzbasierten Priorisierung erforderlicher Behandlungen als auch zur Starkung der
wissenschaftlichen Zusammenarbeit zwischen Forschungseinrichtungen im Globalen

Norden mit Forschungseinrichtungen in von Ebola betroffenen Landern beitragen.

10



Originalia

@PLOS | TROFICAL DISEASES

L)

Check for
updates

|
|
L

G OPENACCESS

Citation: Hagel C, Weidemann F, Gauch S,
Edwards S, Tinnemann P (2017) Analysing
published global Ebola Virus Disease research
using social network analysis. PLoS Negl Trop Dis

11(10): e0005747. https://doi.org/10.1371/journal.

pntd.0005747

Editor: Matthew Kasper, Armed Forces Health
Surveillance Center, UNITED STATES

Received: February 23, 2017
Accepted: June 25, 2017
Published: October 9, 2017

Copyright: © 2017 Hagel et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which
permits unrestricted use, distribution, and
reproduction in any medium, provided the original
author and source are credited.

Data Availability Statement: All data are available
from publicly accessible journal databases.

Funding: The authors received no specific funding
for this work.

Competing interests: The authors have declared
that no competing interests exist.

RESEARCH ARTICLE

Analysing published global Ebola Virus
Disease research using social network
analysis

Christiane Hagel', Felix Weidemann?, Stephan Gauch®, Suzanne Edwards®,
Peter Tinnemann'*

1 Institute for Social Medicine, Epidemiology and Health Economics, Charité-Universitatsmedizin Berlin,
Berlin, Germany, 2 Department for Infectious Diseases Epidemiology, Robert Koch-Institut, Berlin, Germany,
3 Department for Research System and Science Dynamics, German Centre for Higher Education Research
and Science Studies, Berlin, Germany, 4 Department of Health Care Management, Berlin University of
Technology, Berlin, Germany

* Peter.Tinnemann @ charite.de

Abstract

Introduction

The 2014/2015 West African Ebola Virus Disease (EVD) outbreak attracted global attention.
Numerous opinions claimed that the global response was impaired, in part because, the
EVD research was neglected, although quantitative or qualitative studies did not exist. Our
objective was to analyse how the EVD research landscape evolved by exploring the existing
research network and its communities before and during the outbreak in West Africa.

Methods/ Principal findings

Social network analysis (SNA) was used to analyse collaborations between institutions
named by co-authors as affiliations in publications on EVD. Bibliometric data of publications
on EVD between 1976 and 2015 was collected from Thomson Reuters’ Web of Science
Core Collection (WoS). Freely available software was used for network analysis at a global-
level and for 10-year periods. The networks are presented as undirected-weighted graphs.
Rankings by degree and betweenness were calculated to identify central and powerful net-
work positions; modularity function was used to identify research communities. Overall
4,587 publications were identified, of which 2,528 were original research articles. Those
yielded 1,644 authors’ affiliated institutions and 9,907 connections for co-authorship network
construction. The majority of institutions were from the USA, Canada and Europe. Collabo-
rations with research partners on the African continent did exist, but less frequently. Around
six highly connected organisations in the network were identified with powerful and broker
positions. Network characteristics varied widely among the 10-year periods and evolved
from 30 to 1,489 institutions and 60 to 9,176 connections respectively. Most influential
actors are from public or governmental institutions whereas private sector actors, in particu-
lar the pharmaceutical industry, are largely absent.

PLOS Neglected Tropical Diseases | hitps:/doi.org/10.1371/journal.pntd.0005747 October 9, 2017
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Conclusion/ Significance

Research output on EVD has increased over time and surged during the 2014/2015 out-
break. The overall EVD research network is organised around a few key actors, signalling a
concentration of expertise but leaving room for increased cooperation with other institutions
especially from affected countries. Finding innovative ways to maintain support for these
pivotal actors while steering the global EVD research network towards an agenda driven by
agreed, prioritized needs and finding ways to better integrate currently peripheral and newer
expertise may accelerate the translation of research into the development of necessary live
saving products for EVD ahead of the next outbreak.

Author summary

Ebola Virus Disease (EVD) research publications were used to analyse and visualise col-
laborations between institutions jointly publishing research results, using freely available
social network analysis tools. Constructed co-authorship networks between author affili-
ated institutions showed EVD research publications increased and networks evolved

over time. The global network is organised around a few co-authoring, mostly publicly
financed key actors, highly connected with powerful and broker positions. The results
present an extensive narrative how modern empirical scientific methods for data process-
ing and translation can supplement evidence-based arguments for public discussion on
the status and focus of global EVD research. Based on the network characteristics or con-
centration of expertise, we recommend a globally agreed and prioritized EVD research
agenda may facilitate the translation of this research into new EVD tools. Also, to analyse
research networks regularly to enable public discussion on the direction in which research
could be organized and optimised. We would like to encourage others to utilize our meth-
ods with open access tools to enhance new methods to the field of NTD R&D.

Introduction

The 2014/2015 West African Ebola Virus Disease (EVD) outbreak with more than 28,000
cases and 11,000 deaths, was a public health emergency of international concern [1,2].
Although EVD was discovered in the former Zaire (now: Democratic Republic of Congo)
more than 40 years ago, the absence of treatment generated global alarm and raised questions
on the state of EVD research. Studies analysing EVD transmission and clinical trials testing
EVD treatments or vaccines have been difficult due to the small number of infected cases in
previous outbreaks [3,4]. Moreover, the pharmaceutical industry has been criticized for
neglecting EVD research because it is not profitable enough as EVD occurred rarely and
mostly in impoverished African communities [3,5-7]. EVD outbreaks have attracted general
public attention since the mid-90s, benefitting science funding, leading to increased publica-
tions, but EVD research funding is mostly spent outside of affected African countries and
research capacity building there was neglected [8].

The World Health Organization (WHO) called for greater transparency and better sharing
of results from clinical trials as being a necessary contribution to facilitate research and devel-
opment (R&D) for the benefit of science and patients [9] and published a research priority

PLOS Neglected Tropical Diseases | https:/doi.org/10.1371/journal.pntd.0005747  October 9, 2017 2/24
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agenda [10]. The necessity for increased transparency also applies to any existing EVD
research and expertise to improve the value and efficiency of research efforts.

In order to enhance the understanding of on-going EVD research activities and its commu-
nities, social network analysis (SNA) of bibliometric data of EVD related scientific publications
can be used. Since co-authorships are the most visible and accessible indicator for collabora-
tions, co-authorship-based SNA studies can be used to measure the presence of research col-
laborations and their evolution over time [11-13]. SNA metrics can reveal network patterns
and identify its most central and influential actors [14-16].

The volume of publications, in combination with results from a co-authorship network
analysis, can serve as a proxy indicator for R&D. Besides mapping the research landscape [17],
especially co-authorship network analysis can provide insight into the degree of research gov-
ernance and be relevant for strategic research planning [18,19]. Moreover, information from
collaboration networks can be used to identify potential collaborations in order to improve
research communication and therefore maybe also influence research outcomes [12,20].

The aim of this study is to identify EVD research activities and to analyse the structure of
the evolving EVD research community network over time to map existing research collabora-
tions and influential actors based on centrality network metrics.

Methods

Based on bibliometric data we analysed the development of EVD research in two steps. Firstly,
we measured the annual EVD research publications amongst all published materials. Secondly,
we conducted a co-authorship network analysis at institutional level based on original research
publications between 1976 and 2015. Additionally, network analyses were conducted for
10-years’ time periods in order to assess temporal network dynamics.

Data

EVD research publications. Bibliometric data was collected on 17 January 2016 from
Thomson Reuters’ Web of Science Core Collection (WoS) using the research query “Ebola*”.
Earlier piloted information retrieval strategies included different terms, synonyms or abbrevia-
tions (e.g., EBV, EBOV or SUDV) did not reveal additional search results.

For the analysis of research publications we included publications of all document types
available in the data source published between 1976 and up to 2015. For the network analysis
data was restricted to original research articles from non-anonymous authors only (i.e. by
excluding reviews, letters, editorial material, news items, meeting abstracts, notes, corrections,
reprints, biographical items and book reviews).

In order to achieve a data demarcation, the initial data set was stepwise filtered by years
from 1976 until 2015. Anonymous authors were deleted and document types restricted to orig-
inal research articles (Fig 1).

EVD cases. For relating the EVD publications to occurrences of EVD outbreaks we col-
lected WHO data on reported EVD cases from the online statistics portal Statista [21]. EVD
case data for 2001 and 2002 (124 cases) was only available in aggregated form, therefore data
for both years was divided equally (62 cases/year). For 2014 and 2015 EVD case figures were
extracted from the WHO situation reports and manually calculated [1].

Data processing

Bibliometrics of 2,528 articles resulting for our WoS search were exported as tab-delimited
data and imported into MS Excel as one bibliometric data set (Fig 2). In the raw data set each
entry referred to one publication. We included data on title, authors, address of authors’
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Web of Science - Core Collection
Query: Ebola*, years: 1976 — 2015, all document types
n = 4,587

——>> Anonymous authors
(n = 164)

v

n=4,423

— Refine document types
(n = 1,895)

v

n=2,528

Fig 1. Flow chart, Web of Science Core Collection search results filtered stepwise (by years, author
and document type).

https://doi.org/10.1371/journal.pntd.0005747.g001

affiliated institution, publication year, source, language, document type, cited references, fund-
ing agency, publisher and subject category in further analysis. Other columns were deleted
from the data set. Information on addresses of author’s affiliated institution, e.g. institution
name, sub-departments and institution address including city and country, were split into sep-
arate columns.

Data cleaning

Data processing and further cleaning was performed using the software AppleScript [22] and
OpenRefine [23]. Name disambiguation, e.g. Centers for Disease Control and Prevention was
abbreviated as CDC, Ctr Dis Contr and Centers Dis Cont, orders within names, e.g. Univ
Washington and Washington Univ or name spellings, e.g., Univ Georgia, UNIV GEORGIA
were identified and harmonised using OpenRefine algorithms or manually. Missing data, e.g.
missing country information of an affiliated institution, were substituted by manual web
search.

If an institution name appeared with addresses in different locations in the data set, e.g.
WHO with location Switzerland and location Copenhagen e.g. due to different regional
offices, different locations were considered for construction of the network to account for

PLOS Neglected Tropical Diseases | https:/doi.org/10.1371/journal.pntd.0005747  October 9, 2017 4/24
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MS Excel
n=2528

———> Splitting of institution
names from other
information into
different cells and

fill data down

A4
Apple Script (1) and (2)

Rows n = 8,948

——>> Assimilation of
institution labels

A4
Open Refine

Rows n = 8,948

——> Empty institution cells
and duplicates
regarding countries

v
Apple Script (3)

Rows n = 6,981

Fig 2. Flow chart, stepwise data processing using MS Excel, AppleScript and OpenRefine, by number
of spreadsheet rows (one row per authors’ affiliated institutions per publication).

https://doi.org/10.1371/journal.pntd.0005747.9002
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institutions international representations. Institutions duplicates originating from publications
with multiple co-authors affiliated with the same institutions were eliminated to ensure a sin-
gle weighting of institutions.

Translating the data into a network

The free online application Table2net was used to extract network information from the
refined data set to construct a Gephi readable file [24]. Network nodes (i.e. actors) are institu-
tions named as authors’ affiliations in original research publications. Network edges are titles
of joint publications from authors’ affiliated institutions.

Measuring and visualisation instrument

The free software Gephi was used to calculate network metrics and visualise the networks [25].

Network analysis provides various tools and metrics in order to assess different notions of
importance of individual nodes and node groups. As the simplest metric of centrality we calcu-
lated each node’s degree, as the sum of direct links to other nodes. Nodes with more direct
connections are considered more central. The average node degree captures the number of
actors that each actor is connected with on average. The average weighted node degree also
takes the weight of a connection between a pair of nodes into account [26,27].

Betweenness centrality measures the frequency with which a particular node lays on the
shortest paths between all other node pairs. Therefore, nodes with a high betweenness are con-
sidered to have a broker position as they connect many other nodes and thus have a large influ-
ence on the transfer of items through the network, under the assumption that item transfer
follows the shortest paths [26,28]. We used a betweenness calculation algorithm for weighted
graphs as developed by Opsahl [29].

Besides positional properties of the nodes within the network, metrics are capturing topo-
logical aspects of the network as a whole. This information can provide an insight on the evo-
lution at network level. Density measures were calculated to assess the connectivity of the
network. The density of a network is defined as the total number of existing edges divided by
the total number of possible connections. If edges exist between all nodes (density = 1) a net-
work is considered completely dense [26,28]. Since density captures the probable feasible
number of connections in a network, it is an indicator for possible community building [30]
or innovation flow within a network [15].

Communities within the network were detected using Gephi’s modularity algorithm. Mod-
ularity measures the degree of separation of a network into modules or clusters (communities).
While a modularity value of 1 indicates that the actors separate perfectly into self-contained
clusters, a value of -.5 suggest the opposite, a homogeneously connected network [27,31]. Net-
works with a high modularity score employ dense connections between nodes within the mod-
ules but sparse connections between nodes from different modules.

For visual presentation of network metric calculations we used Gephi’s Force Atlas II algo-
rithm in log-linear mode optimized towards hub dissuasion [32].

Results
Publications on EVD

Systematic search in WoS for publications containing “Ebola*” yielded a total of 4,587 publica-
tions between 1976 and 2015, including original articles (2,531), editorial material (659), news
items (437), reviews (415), letters (325), meeting abstracts (157), corrections (36), notes (14),
reprints (7), biographical items (4) and book reviews (2). Amongst the 2,531 original articles
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Fig 3. Articles of all authors from 1976-2015 (n = 4,587).

https:/doi.org/10.1371/journal.pntd.0005747.9003

were 75 article proceedings and five article book chapters. Three of those publications
appeared with anonymous authors and were therefore deleted for social network analysis (Figs
1&2).

The first EVD research article was published in 1977, shortly after the first noted EVD out-
break in 1976. Only few EVD publications were visible until the early nineties, whereas from
1994 onwards the number of yearly EVD publications increased continuously (Fig 3). Since
1994 a higher frequency of EVD outbreaks were recorded and more EVD cases were being
detected in almost every year. Several localised EVD outbreaks in Africa have occurred with
up to several hundred cases. The initial EVD outbreak in 1976, with a relatively high number
of reported cases (>600), was followed by only a small number of publications on EVD
research. No EVD outbreaks were reported between 1979 and 1994 and hardly any publica-
tions were published on the topic. The number of publications increased gradually and contin-
uously after the second outbreak in 1994, although compared to the 1976 outbreak only about
one-tenth of cases were reported (Fig 4).

A substantial increase in EVD research publications occurred during the 2014/2015 West
African outbreak. An almost 10-fold increase from 2013 (171), 2014 (772) to 2015 (1,621) was
visible for almost all document types, but it was most pronounced for editorials (5, 220, 343),
letters (1, 75, 213), news items (4, 190, 118) and meeting abstracts (9, 5, 66) respectively. An
increase in reprints, notes, biographical items and book reviews was not detected.
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Fig 4. Annual EVD cases (n = 31,024), and number of publications on EVD from 1976 to 2015 [note the different ordinates
on y-axes].

https://doi.org/10.1371/journal.pntd.0005747.9004

Global EVD research network

Bibliometrics of 2,528 original research articles were used for social network analysis. Based on
their co-authors’ affiliated institutions a global network including institutions from 101 differ-
ent countries with 704 connections was constructed (Figs 5 & 6).

Research institutions in the United States (US) are among the most highly connected
institutions in EVD research (degree (d) = 80). They are mostly connected to institutions in
Canada (d = 40) with an edge weight (ew) of 130 and Europe, especially Germany (d = 53,
ew = 110), the United Kingdom (UK) (d = 60, ew = 90) and France (d = 57, ew = 51), but also
to Japan (d = 32, ew = 99). Connections between US institutions and institutions in EVD
affected African countries are less frequent (e.g. Guinea-USA ew = 14, Sierra Leone-USA
ew = 32, Liberia-USA ew = 30). However, institutions in Sierra Leone and Guinea (both
d = 32) and other African countries, especially Nigeria, Uganda and Ghana, are embedded in
the global research network with connections to UK, Germany, France and Switzerland. The
overall density of the global country-level EVD research network measures 0.15, with an aver-
age degree of 14.65 and an average weighted degree of 61.01.

Amongst all collaborations on country-level, nine research communities were identified
using modularity-based community detection and visualised by different colours (Fig 6). The

PLOS Neglected Tropical Diseases | https:/doi.org/10.1371/journal.pntd.0005747  October 9, 2017
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Fig 5. Global EVD research network, countries linked by cumulative co-authorships from 1976-2015,
Layout: Geolayout.

https://doi.org/10.1371/journal.pntd.0005747.g005

largest community (red) is centred around the US with strong collaborations to Canada, Ger-
many and the UK, representing 59.41% of the co-authorships collaborations (weighted edges).
Another large community is a (mostly francophone) European—-African community (blue)
representing 31.68% of all co-authorships connections.

EVD research network on institution level

Among all published original research articles between 1976 and 2015 a total of 1,644 co-
author’s affiliated institutions were named, which yielded 9,907 co-authorship connections in
the overall research network (Fig 7). The main actors according to degree are the US govern-
ment (CDC USA, d = 353; NIH, d = 315; USAMRIID, d = 283) and WHO (d = 256). Other
prominent actors are from the US and European countries. Most central institutions are
publicly funded (e.g. CDC USA, USAMRIID), government research institutions (e.g. BNI,
ISERM), (mostly public) universities (e.g. Uni London, Univ Marburg) or international insti-
tutions (e.g. WHO) or non-governmental institutions (NGOs) (e.g. MSF).

Modularity analysis reveals 166 communities within the network (Fig 7), whereas the larg-
est community (blue) represents 17.33% of the total network nodes and the second largest
(green) represents 14.44% of the network nodes. Numerous smaller and less connected com-
munities exist in the periphery, with some being entirely disconnected from the main
network.

Network development over time

The temporal development of the research network is visualised over four 10-year time periods
(Figs 8,9, 10 & 11).

In the first decade 1976-1985, (Fig 8) the network consists of only a few actors, with one
large central cluster surrounded by four smaller clusters. The German Bernhard-Nocht Insti-
tute (BNI) has the highest centrality degree (d = 11), closely followed by the Institut Pasteur,
PHLS Center for Microbiology and Research (Salisbury, UK) and USAMRIID. The CDC USA
is a central institution (d = 7) of a smaller cluster, publishing with African partners (Kenyan
Ministry of Health) others. Smaller research groups in Kenya (Kemri Wellcome Trust,

PLOS Neglected Tropical Diseases | https:/doi.org/10.1371/journal.pntd.0005747  October 9, 2017 9/24

19



Originalia

@ PLOS | NEStecreD
~Z TROPICAL DISEASES Analysing published global Ebola Virus Disease research using social network analysis
®
@
e

Fig 6. Global EVD research network, countries linked by cumulative co-authorship from 1976-2015, Layout: Force Atlas 2.

https://doi.org/10.1371/journal.pntd.0005747.9006

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0005747 October 9, 2017 10/24

20



Originalia

@ PLOS | NEStecreD
~ZJ TROPICAL DISEASES Analysing published global Ebola Virus Disease research using social network analysis

Fig 7. Cumulative EVD research network on institution level. Nodes sized by degree centrality. Research
communities are colour-coded. Layout: Force Atlas 2.

hitps://doi.org/10.1371/joumnal.pntd.0005747.g007

Institute of Primate Research, Kenya Trypanosomiasis Research Institute), UK and US pub-
lished together, but had no connections with others.

In the second decade 1986-1995, (I'ig 9) two larger, but separate, research communities
evolved. One francophone French-Swiss-African community with a homogenous structure in
which the Institut Pasteur published mainly with the University of Basel, Institut de recherche
pour le développement (IRD), Ecole national veterinaire Lyon and the Hospital Bichat Claude Ber-
nard Paris. The other community consists mostly of American and German institutions, with
three main actors (USAMRIID, CDC USA and the University of Marburg), where the USAMRIID
and CDC USA connect this community. During this period the WHO had its first appearance as a
disconnected actor. All institutions in the network of the second decade are public entities.

With the occurrence of new EVD outbreaks in 1994/1995 the EVD research network grew
in the third decade 1996-2005, (Fig 10) into a star-like structure with surrounding chains.
During this decade the CDC USA evolved as the most central actor (d = 87). The University of
Marburg (d = 54), USAMRIID (d = 52), WHO (d = 46) and NIH (d = 36) remain central but
less prominent actors.
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Fig 8. EVD research network. Publications from 1976-1985 by degree centrality (colour and size of nodes), Layout: Force Atlas 2.
https://doi.org/10.1371/journal.pntd.0005747.9008

The network of the fourth decade 2006-2015, (Fig 11) is skewed by publications in 2014/
2015. During this time only few public research institutions and university actors dominate
the research collaborations but numerous new actors appeared. Prominent cooperation exist
between CDC USA and WHO and CDC, NIH and USAMRIID. While the transnational
WHO was well embedded in the network over these last two decades, all main network actors
are public institutions, mostly from the US and European countries.

Network metrics over time

While the global EVD research network remains relatively consistent in the first two decades,
the third and in particular the forth decade shows substantial overall increase in the number of
institutions and the links between them (Table 1). Simultaneously the average node degree
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Fig 9. EVD research network. Publications from 1986—1995 by degree centrality (colour and size of nodes), Layout: Force Atlas 2.
https://doi.org/10.1371/journal.pntd.0005747.9009

and weighted node degree increased over time, which indicates a growing number of collabo-
rations and research activity per institution.
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Fig 10. EVD research network. Publications from 1996-2005 by degree centrality (colour and size of nodes), Layout Force: Atlas 2.
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Fig 11. EVD research network. Publications from 2006-2015 by degree centrality (colour and size of nodes), Layout Force: Atlas 2.
https://doi.org/10.1371/journal.pntd.0005747.g011

The decreasing density of the network over all decades indicates a decreasing number of
realised edges between nodes relative to the total number of possible edges. The increasing
average node degree implies a growing number of research connections per institution. The
number of communities increased in line with number of nodes. The high modularity values
show that the solutions of the community detection algorithm reflect the substructures of the
graph well, i.e. the increase in communities is unlikely to represent a sheer increase in volume,
but rather seems to capture an evolution of the field of EVD into several smaller communities.
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Table 1. SNA parameters and metrics of the global EVD research network, for overall network and stratified by 10-year periods.

10-year periods
(1976-1985) (1986-1995) (1996-2005) (2006-2015)
Publications 45 74 536 1873
Nodes * 30 33 357 1,489
Edges** 60 43 882 9,176
Node degree (avg.) 4 2.61 4.94 12.31
Node degree (weighted avg.) 4.07 2.85 6.89 17.95
Network diameter 6 5 7 8
Path length (avg.) 2.74 2.31 2.99 2.99
Shortest paths 514 316 60,530 1,634,748
Density *** 0.138 0.081 0.014 0.008
Modularity **** 0.46 0.65 0.61 0.44
Communities 8 11 69 154
*Authors' affiliated institutions
**Co-authorship of authors' affiliated institutions by joint publication
**%1 means completely dense
**%*with resolution 1.0
https://doi.org/10.1371/journal.pntd.0005747.1001
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Fig 12. Degree centrality distribution, network from 2006-2015 [median (blue line), mean (red line)].
https://doi.org/10.1371/journal.pntd.0005747.9012
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Table 2. Top 10 ranking of institutions by degree and betweenness centrality.

Ranking Top 10 institutions Top 10 institutions
(by degree centrality) (by betweenness centrality)
i5 CDC USA (353) CDC USA (173,132.04)
2. NIH (315) NIH (130,496.07)
3. USAMRIID (283) USAMRIID (121,169.95)
4. WHO (256) WHO (82,398.38)
5. Univ Marburg (182) Univ Marburg (47,811.38)
6. Univ Harvard (181) Univ Harvard (43,055.20)
7. ‘Univ London (176) Univ California System (41,661.66)
8. Bernhard Nocht Inst (168) Bernhard Nocht Inst (39,446.48)
9. Institute Pasteur (164) Univ London (38,083.88)
10. Médecins Sans Frontiéres (164) Univ Texas System (36,863.03)

https://doi.org/10.1371/journal.pntd.0005747 1002

Degree centrality distribution

A degree distribution analysis of the EVD research network in the fourth decade shows a
skewed node-degree distribution (Fig 12). While almost 100 nodes appear with a degree of
zero (d = 0), indicating no collaboration at all, only few institutions have a very high degree
above 160 (mean 12.24; median 5). Most institutions had a degree of less than five (d<5) as
they were named as affiliations by authors of few publications by authors that published with
only few co-authors. The few very well connected institutions, such as NIH and CDC USA, are
the key actors in this period. In fact the CDC USA has maintained a very central position in
the network over all time periods. The private NGO Médecins Sans Frontiéres (MSF) has only
recently emerged within the network and is centrally embedded with a high degree (d = 157).

Main actors in the global EVD research network. Calculating degree and betweenness
centrality for all network nodes allowed ranking and identifying the most central network
actors (Table 2). Exclusively publicly funded institutions are among the top 10 ranked institu-
tions (degree and betweenness centrality), while US research institutions are central institu-
tions in the network. The CDC USA is the institution with most collaborations (highest
degree) and linking most institutions (highest betweenness centrality), closely followed by
USAMRIID, the NIH and the World Health Organization (WHO).

No institution from an African country ranks for degree or betweenness centrality amongst
the top 10 institutions (based in the US and Europe), whereas MSF ranks for degree among
the top 10 entities.

Discussion
Description of the network

Since the first reported EVD outbreak in 1976 until today the total number of publications on
EVD in WoS$ has exceeded more than 4500 publications, of which 2528 were original research
articles. Like in scientometric analyses we used joint publishing as a proxy indicator of scien-
tific collaboration [17] and thus knowledge exchange for our SNA of the co-authorship net-
work [11,13,30]. Indeed for the EVD overall network we identified research contributions
from 1,644 research institutions in 101 countries; most actors are indeed coming from the US
[17]. Since 1994 EVD research publications have increased continuously, steadily and inde-
pendently of the major West African outbreak. This growth in publications is mirrored by a
growth in the number of institutions (from 30 to 1,489) and edges (from 60 to 9,176) and
therefore on-going network growth accompanied by a decreasing network density. The overall
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network is an extensive aggregation of 166 different communities with a clearly dominant
anglophone and francophone community. This same dominance is seen when analysing the
most central actors by degree and betweenness centrality both confirming the dominance of

21 2

10 institutions in powerful, control or broker positions in the network [11,33,34].

Analysis of the network

The pattern of a growing EVD network in size but with a reducing density is characterised by
some outliers (106 institutions not connected), frequently less connected contributions from
developing countries and the private sector, but with a strong and stable core of dominant or
‘central’ institutions. These characteristics of the network are supported by many of the analy-
ses we performed. For example the relatively and increasingly poorly connected nature of the
network (network density), the heavily skewed node degree distribution with the median node
degree remaining rather constant, the relatively compact nature of the network (path lengths)
and the strong centralisation showing a dominance of a few very strongly connected actors
and many poorly connected actors.

Although we acknowledge that our analysis is weakened by the absence of a comparator
network (a common challenge in emerging research fields), we also believe that our analysis
bring some added value. For example SNA metrics for the overall network shows a density of
0.007 and calculating network density for each decade individually showed progressively
decreasing density from 0.138 in the first decade to 0.008 in the last decade. While this is
largely influenced by both the size (the more actors a network includes, the more difficult it is
for all actors to be connected) and also the correspondingly rapid growth in the network (con-
nections take time to build), we still believe that these figures should raise questions about
whether the network-and therefore research outputs-could benefit from greater connectivity
and linkages and in doing so greater optimise knowledge transfer and the spread of innovation
[15]. The node degree distribution (for the last decade from 2006-2015) further confirms both
the observed increase in the average node degree is attributable to only a few central actors
whereas the overall network was not well connected in this period. Thus, the network growth
during the 2014/2015 epidemic diluted connectivity, at a time when collaboration was argu-
ably most needed.

These observations are built on when we look further at the node degree distribution for
2006-2015 . This confirms that while most actors only had few connections during this time,
some actors are extremely connected. This distribution form has been described as “power
law” or “scale free distribution” and is typically observed amongst poorly connected networks
[35,36]. This ‘concentrated core’ is corroborated by the high number of the average weighted
node degree (17.89), in contrast to the average node degree (12.05), which is also an indicator
that some actors in the EVD network are connected more strongly to each other than others
due to repeated publishing [27]. It shows that these actors have on-going collaborations, share
research results intensely by jointly publishing—but focus sharing amongst their co-authors.
This latter finding is something confirmed by our SNA results, which show strong centralisa-
tion amongst six institutions (CDC USA, NIH, USAMRIID, WHO, the University of Marburg
and the University of Harvard), suggesting that knowledge is mostly exchanged within the net-
work between and/or through these actors. Centrality is a measure of power in SNA [37], this
is especially the case for our central actors whose knowledge broker status is confirmed with
regard to EVD research due to their high degree and betweenness centralities.

Additionally, observation of the path lengths reveal further insight into the efficiency of
information exchange, with the shorter the average path length of a network diameter, the
more efficient is information exchanged within the network structure [26,35]. We found that
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the average paths lengths (3.02) of the overall network is lower than the average node degree
(12.05), indicating both that some institutions have a lot of direct neighbours and that on aver-
age nodes can reach other nodes by crossing only two other nodes. The network diameter
(8.0) suggests that sub-graphs within the network do not span more than across a chain of
eight nodes. Taking both aspects into account this implies that the overall structure of the net-
work is characterized by isolated and weakly connected components, i.e. localized small net-
works that have only few relations amongst each other.

Network actors

Although our study cannot, unfortunately, reveal anything about the ‘type’ of research con-
ducted, observations on the type of research institution maybe serve as a proxy for this insight.
Two notable observations here were both the relative underrepresentation and disconnected-
ness in the overall network of both research institutions from affected countries and the private
sector. Among the unconnected nodes appear some private industry actors (e.g., Novartis Vac-
cines, Biohelix Corp, Baxter Bioscience and Oravax Inc.), in addition to African universities
such as the University of Benin and the University of Mbarara. While there may be many good
reasons that explain the disconnectedness, for example proprietary restrictions to collaboration
(in the case of industry), new entrants to the field or for resource-related barriers to Interna-
tional collaboration. This observation remains significant for a number of reasons, presumably
both of these actor types posses” unique and distinct knowledge and capabilities that could
diversify and strengthen the expertise within the network if better and more broadly integrated,
this is likely even more the case during a public health emergency of international concern.
Also, this ability to identify disconnected but valuable nodes, demonstrates a great added value
of tools such as SNA. Finally the recent entry into the network of non-traditional research actors
such as MSF should be welcomed, especially as endemic country capacity is being developed
and integrated into international networks, due to their unique position as being close to
patients in the field yet able to advocate-distant funders-on the need for a well-supported,
needs-driven research agenda [5,38].

Network—implications for policy

We believe the structure, nature and evolution of the international EVD research network
described in this paper presents some learnings for policy. Looking positively, the network
itself has maintained a similar structure-a relatively compact network with a few consistent
actors at its core-over the four decades studied, implying it is a stable constellation. This insti-
tutional memory provides a solid foundation for knowledge maintenance over time, indeed
without central actors networks might be disrupted and knowledge exchange hampered [30].
The growth in the network over time through the entry of new actors, particularly since 2014/
2015, is positive as it likely indicates the arrival of new ideas and approaches. However
although collaboration has increased over time, our analysis found that the network remains
relatively poorly connected. Hence there may be an additional role for the ‘central actors’ to
expand their role beyond a hub for dissemination and exchange into a facilitator for integrat-
ing the newer actors and expertise into the network. Additional opportunities presented by the
network analysis include: a reflection on the, perhaps, over-reliance or vulnerability to the net-
work of all of the ‘central actors’ being public government or university institutions. The
importance of predictable, sustainable, funding flows to their continued role as network ‘bro-
kers’ feels more exposed in these current financially and politically turbulent times. While the
dominance of these institutions is not surprising, we assume that they have the infrastructure,
capability and public-financing, it may represent a weakness in two respects: firstly, with
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respect to its insufficiently diverse expertise mix, particularly with respect to the translation of
this research into the development of tangible, context-relevant tools and capacity building in
affected countries [8,39]; secondly, with respect to the risk of over-centralising expertise,
resulting in the stifling or suppression of innovation and growth and development of new
ideas.

Finally, in small research areas for diseases predominantly impacting the lives of those in
low-income countries such as EVD, the inherent market failures indicate that this reliance of
public-financing will likely continue [Waolfel in: 3,5-7]. Given this, we believe, that a valuable
insight from our study is to observe ways in which the network efficiency could be enhanced
to extract greater patient-impact from the public financing inputs. For example: focused efforts
on integrating new collaborators into the network, provision of tools to enhance the produc-
tivity and improved transparency and sharing of research data [9,40] the identification of
expertise gaps and targeted filling of these gaps and lastly, but perhaps most importantly,
National alignment, focus and financing coordination (strategic research planning) around
the globally agreed prioritised research agenda [41]. Although many of these calls have already
been made by many actors, particularly since the 2014/2015 EVD outbreak we believe this
study represents an important empirical tool to support these calls and inform National and
global policy development as the global community works to avert the next EVD outbreak.

Limitations

The use of bibliometric data has intrinsic limitations and restrictions related to any analysis of
secondary data and where data ceases to provide information, in particular in relation to con-
tent or results of published research.

Two major limitations to our study were identified and previously highlighted. The first
being the absence of other publications with which to contextualise and compare our results.
This absence of relativity in our conclusions limits the comparative value of our findings
although the absolute data remain valid. Although SNA is increasingly being used as a tool to
analyses research areas it remains a relatively new field so we are optimistic that this is a time-
limited constraint.

Secondly, we acknowledge that our study would be greatly enriched by an ability to analyse
the data by ‘type’ of research not only type of publication i.e. basic, applied, clinical, implemen-
tation research, translation, health systems etc. However, at present, this is not a search field
within WoS, so we were unable to attain the source data. Should key, public, medical, search
engines enable this in the future, SNA such as ours would be an even more powerful tool to
provide insight into research focus and productivity. This analysis we believe would have great
value-supplementing existing financing and development pipeline analyses [42,43]—in pro-
viding a more granular understanding of product development gaps and the persistent absence
of tools for the prevention, diagnosis and treatment of EVD [6,44]. Our analysis of decreasing
network density over time could have been further triangulated with the use of an additional
metric such as the percentage of the giant component or the clustering coefficient. Other limi-
tations include reporting delays and the possibility that some publications were not included
in the WoS database, however sample testing of other databases, including PubMed.gov, did
not reveal other publications on EVD.

Although the impact of missing publications was likely small future studies could aggregate
studies from diverse databases and in particular try to assess contribution of private industries
R&D. Despite manual and automated attempts to resolve challenges with institution name
cleaning and disambiguation it cannot be excluded that some actors and/or relationships were
not captured or were captured incorrectly. Although unlikely, errors of the software used
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cannot be completely excluded and different algorithms might lead to different presentations
of results. Therefore network visualisations should be critically assessed in context to minimise
misinterpretations. We further note that GeoLayout visualisation can be misleading since it
locates the African continent in the map centre and visualised edges may overlap nodes. For
this reason a country distribution was processed additionally with Force Atlas 2. The use of
only free available software and easy accessible bibliometric data from WoS both facilitate the
easy reproducibility of our study.

Conclusions

We conducted the first systematic landscaping of published EVD global research bibliometrics
using SNA tools for analysis and visualisation.

Since 1976 Ebola outbreak EVD research, numbers of authors and affiliated institutions
and links between them are constantly increasing, mostly independent from outbreaks and in-
particular in the past two decades.

The overall EVD research network is organised around a few co-authoring key actors,
mostly publicly financed. Low network density indicates room for increased cooperation
between institutions, in-particular links to less connected and more peripheral institutions
could foster knowledge exchange and innovation. Key network actors, such as the CDC USA,
maintained network coherence over time-and probably kept EVD research on-going. Limited
scientific collaboration of research organisations from LMIC and the private industry, and
how they utilise their expertise and knowledge, is neglected.

However, the absence of effective treatments for EVD questions the existing EVD research
network efficacy and efficiency and suggests the need for both direction and structure to opti-
mize the network to focus on research relevant for treatments. Since most institutions in the
global network are publicly funded, guidance to direct and re-orientate research might be facil-
itated by funders (through calls targeting knowledge and translation gaps) and be offered by
supranational policy setting entities such as WHO and its Global Observatory on Health
Research and Development.

Further in-depth quantitative and qualitative analysis, e.g. text mining of publications
abstracts, analysis of EVD research study methods and separate R&D product pipeline analy-
sis, is recommended to ensure empirically based strategic research guidance and relevant to
EVD product development.

In any case, SNA of co-authorship networks is an innovative tool to evaluate research col-
laborations between individuals, organizations and countries, contributes to the understand-
ing of the evolution of research networks and should be used for strategic research planning
and a regular monitoring.
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Namensnennung Lizenz verwendet werden kann.

Die Zusammenhange zwischen der soziookonomischen Entwicklung von
Bevolkerungen und deren Erkrankungen werden seit Jahrzehnten sozialmedizinisch
beschrieben und untersucht. Seit den 1990er Jahren wird diskutiert, das Landern mit
niedrigem- und mittlerem Einkommen von der sogenannten doppelten Krankheitslast
betroffen sind d.h. durch Infektionskrankheiten sowie nicht-Ubertragbare
Erkrankungen. Im Vergleich zu Krankheiten, die vor allem Menschen in Landern mit
hohem Einkommen betreffen, werden armuts-assoziierte Erkrankungen in Landern mit
niedrigem- und mittlerem Einkommen in Forschung und Entwicklung systematisch

vernachlassigt.

Um diese Vernachlassigung besser zu verstehen, wurden fur einige ausgewahlte
sogenannte  armuts-assoziierte ~ und  vernachlassigte = Krankheiten  und
Krankheitsrisiken quantifiziert und in Bezug zu den unterschiedlichen Stufen der

soziookonomischen Entwicklung von einzelnen Landern gebracht.

In der Analyse wurde gezeigt, dass sich in den letzten Jahrzehnten das Verhaltnis der
Krankheitslast pro Kopf in Landern mit niedrigem und mittlerem Einkommen
gegenuber dem in Landern mit hohem Einkommen in den letzten Jahrzehnten
insgesamt verringert hat. Allerdings sind die mit bestimmten Krankheiten assoziierten
Risikofaktoren wie beispielsweise die Wasserversorgung und Hygiene oder die
Unterernahrung von Mduttern und Kindern in Landern mit niedrigem Einkommen
weiterhin inakzeptabel hoch. Auch wurde gezeigt, dass Infektionskrankheiten

weiterhin einen grof3en Anteil der Krankheitslast verursachen, wahrend sie in der
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Forschung und Entwicklung immer noch vernachlassigt werden. Zudem sind mehr
Erkrankungen mit Armut in Verbindung zu sehen, als die bisherige Definition der

armuts-assoziierten und vernachlassigten Erkrankungen der WHO umfasst.

Um die Krankheitslasten in Bevolkerungen zu verringern, ist daher eine systematische
Priorisierung und Steuerung von der Forschung wund Entwicklung zu

Infektionskrankheiten wichtig.
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Background: Economic growth in low- and middle-income countries (LMIC) has raised interest in how
disease burden patterns are related to economic development. Meanwhile, poverty-related diseases are
considered to be neglected in terms of research and development (R&D).

Objectives: Developing intuitive and meaningful metrics to measure how different diseases are related to
poverty and neglected in the current R&D system.

Design: We measured how diseases are related to economic development with the income relation factor
(IRF), defined by the ratio of disability-adjusted life-years (DALYS) per 100,000 inhabitants in LMIC versus
that in high-income countries. We calculated the IRF for 291 diseases and injuries and 67 risk factors included
in the Global Burden of Disease Study 2010. We measured neglect in R&D with the neglect factor (NF),
defined by the ratio of disease burden in DALY (as percentage of the total global disease burden) and R&D
expenditure (as percentage of total global health-related R&D expenditure) for 26 diseases.

Results: The disease burden varies considerably with the level of economic development, shown by the IRF
(median: 1.38; interquartile range (IQR): 0.79-6.3). Comparison of IRFs from 1990 to 2010 highlights general
patterns of the global epidemiological transition. The 26 poverty-related diseases included in our analysis of
neglect in R&D are responsible for 13.8% of the global disease burden, but receive only 1.34% of global health-
related R&D expenditure. Within this group, the NF varies considerably (median: 19; IQR: 6-52).
Conclusions: The IRF is an intuitive and meaningful metric to highlight shifts in global disease burden
patterns. A large shortfall exists in global R&D spending for poverty-related and neglected diseases, with
strong variations between diseases.
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COACTION

ver the past 20 years, rapid economic change in
Olow and middle income countries has raised in-

terest in how disease burden patterns are related
to economic development. It is commonly held that in the
course of the global epidemiological transition, a growing
number LMIC face a double burden of both poverty-
related, communicable diseases and affluence-related, non-
communicable diseases at the same time (1, 2).

Meanwhile, poverty-related diseases are still consid-
ered to be neglected in research and development (R&D).
While affluence-related diseases may attract considerable
commercial R&D funding, many poverty-related diseases
are considered neglected in the current R&D system
(3-10). Differing assessments of the extent and relevance
of this so-called R&D gap influence the broader debate
on global health R&D policy (5, 11, 12). Concerns about

Global Health Action 2015. @ 2015 Peter von Philipsborn etal. This is an Open Access article distributed under the terms ofthe Creative Commons CC-BY 4.0 1
License {http://creativecommons.orgflicenses/by/4.0/), allowing third parties to copy and redistribute the material in any medium or format and to remix,
transform, and build upon the material for any purpose, even commercially, proviced the original work is properly cited and states its license.
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these issues have led to negotiations on a possible Global
Health R&D Convention, as proposed by the Consulta-
tive Expert Working Group on Research and Develop-
ment (CEWG) commissioned by the World Health
Organization (WHO), subsequent debates on a Global
Health R&D Observatory, and ongoing WHO-sponsored
R &D demonstration projects (5, 6, 13-17).

Based on a definition of Type I, II, and III diseases dis-
cussed in a background document prepared by the WHO
Secretariat (18) and by Rettingen et al. (13), we propose
an income relation factor (IRF) as a quantitative, intui-
tive, and meaningful metric for the degree to which dis-
eases, disease groups, and risk factors are related to the
level of economic development. Based on the IRF and
work done by the WHO Secretariat (18) and Rettingen
et al. (13), who used disease burden data for 2004, we pro-
pose quantitative definitions for poverty- and affluence-

related diseases based on data from the Global Burden
of Disease Study 2010 (GBD 2010). Moreover, we assess
the size and the characteristics of the gap in R&D for a
subset of poverty-related diseases by comparing global
R&D expenditure and disease burden.

Methods

We conduct our analysis in two steps. First, we analyze
291 diseases, injuries and cause groups, and 67 risk
factors and risk factor clusters included in the GBD 2010
(19, 20) with regard to their relatedness to the level of
economic development. Second, we analyze the R&D gap
for 26 diseases and disease groups commonly defined as
poverty related and neglected and for which sufficiently
specific R&D expenditure data were available, by com-
paring disease burden and R&D expenditure. An over-
view of our methodology is given in Fig. 1.

Total global disease burden and
total global health-related research and development (R&D) expenditure

Global Burden of Disease Study 2010(GBD 2010): 241 diseases, 51 cause groups and

67 risk factors of death and disability causing 2.490 billion disability-adjusted life years
(DALYs) in 2010 (Murray et al. 2012 and Lim et al. 2012).

Total world-wide health related R&D expenditure: 265.9 billion US$(2008-2012 annual

average) (Chakma et al. 2014).

Of these: 26 poverty-related and neglected diseases (PRND)
as defined by G-FINDER,causing 343 million DALYs in 2010
(13.8 % of total) and receiving 3.6 billion US$ R&D expenditure
(2008-2012 annual average, 1.34% of total) (G-FINDER 2014).

4 PRND defined by
| G-FINDER but

not included in

GBD 2010.

!

v

Measured with the income relation factor (IRF):
DALYs per 100,000 inhabitants in LMIC

DALYs per 100,000 inhabitants in HIC

countries, HIC = high income countries)

Relatedness of diseases to the level of economic development

(DALYs = disability-adjusted life years, LMIC = low and middle income

R&D expenditure and neglect in R&D
Measured with the neglect factor (NF):

Disease burden in DALY (as % of the
total gobal disease burden)

R D expenditure (as % of total global
health — related R D expenditure)

v v

v

Table 2
241 causes of death and disability

16 strongly affluence related (Type la)
27 moderately affluence related (Typelb)

117 unrelatedto the level of economic

development (Type Ic)

53 moderately poverty related (Type I1)

28 strongly poverty related (Type Il1)

Table 3
67 risk factors and
risk factor clusters
(Income Relation
Factor ranging
from 0.4 to 421.3)

Table 4

26 poverty-related and neglected diseases, Neglect
Factor ranging from
0.04 to 544

v

Table 4
26 poverty related and neglected diseases
15 Type Il diseases — 8Type |l diseases — 3Type la diseases

Fig. 1. Data sources and analytical steps of our analysis of income relatedness and neglect in terms of research & development

(R&D).
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Relatedness of diseases to the level of economic
development

In 2001, the WHO Commission on Macroeconomics and
Health proposed a scheme for classifying diseases accord-
ing to their relatedness to the level of economic develop-
ment which distinguishes three disease types (disease
Types I, II, and III, see Table 1) (18, 21). The WHO
Secretariat (18), as well as Rottingen et al. (13), propose
the following ratio to operationalize this classification
scheme, based on DALY figures (disability-adjusted life
years, a composite figure that captures both premature
mortality and the prevalence and severity of ill-health) for
different world regions:

DALYSs per 100,000 inhabitants in low- and middle-income countries
DALYSs per 100,000 inhabitants in high-income countries

We use the term income relation factor (IRF) for this
ratio. We define Type III diseases (IRF >35) as strongly
poverty related, and Type II diseases (3 >IRF <35} as
moderately poverty related. To accommodate all condi-
tions, and not just those related to poverty, we expand the
existing classification by subdividing the group of Type I
diseases (0 >IRF < 3) into three groups: conditions un-
related to economic development (Type Ic, 0.66 >IRF < 3),
moderately affluence-related conditions (Type Ib, 0.33 >
IRF <0.66), and strongly affluence-related conditions
(Type Ia, IRF <0.33). We then calculate the IRF for
all diseases, injuries and cause groups included in the
GBD 2010 and categorize them according to the above
definitions. An overview of the different disease categories

Poverty-related and neglected diseases

and their definitions is given in Table 1. Based on DALYs
attributable to the independent effects of risk factors and
risk factor clusters as estimated by the GBD 2010, we
calculate the IRF for the 67 risk factors and risk factor
clusters included in the GBD 2010 (20).

R&D expenditure and neglect in R&D

In the term neglected diseases, the word neglect refers to
the notion that for the diseases in question, the proportion
of current R&D efforts is considered to fall short of the
proportion which would be equitable and efficient under
the given conditions. In our operationalization of neglect,
we use R&D expenditure as a yardstick for current R&D
efforts, as it reflects both the commercial interest of
industry and the political commitment of governments
and philanthropy. We use the contribution of diseases
to the global disease burden measured in DALYs as an
incomplete and controversial proxy for the proportion of
R&D efforts which should ideally be directed toward
specific diseases. To quantify the magnitude of the im-
balance between R&D efforts and assumed R&D needs
for specific diseases — that is, the size of the R&D Gap —
we calculate the R&D expenditure in US$ per DALY for
individual diseases and disease groups. This metric has
been used in previous studies on neglect in R&D (6, 13,
22,23). In addition, we propose the neglect factor (NF) as
a new summary measure, with the following definition:
Neglect Factor —

Discase burden in DALY (in % of the total global discase burden)
R&D expenditure (in % of total global health-related R&D expenditure)

Tuble 1. The WHO classification of diseases according to their relatedness to the level of economic development and our

proposed substratification and nomenclature

Verbal definition of the WHO
Commission on Macroeconomics
and Health in 2001

Operationalization proposed by
the WHO Secretariat (18) and
Rettingen et al. (13)

Our proposed substratification
and nomenclature.

Disease type |
and poor countries, with large numbers
of vulnerable population in both’ (21).

Disease type Il Type Il diseases ‘are incident in both rich
and poor countries, but with a
substantial proportion of the cases in
poor countries’ (21).

Disease type Il Type Il diseases are diseases ‘that are
overwhelmingly or exclusively incident in
developing countries’ (21).

‘Type | diseases are incident in both rich Diseases for which the disease burden in
low- and middle-income countries (LMIC)
is not more than three times higher than in
high-income countries (HIC), measured in
DALYs (disability-adjusted life years) per
100,000 inhabitants (13, 18).

Diseases for which the disease burden in
LMIC is at least three but not more than
35 times higher than in HIC (13, 18).

Diseases for which the disease burden in
LMIC is more than 35 times higher than in
HIC (13, 18).

Type la diseases, or strongly
affluence-related diseases, with
an income relation factor,

IRF < 0.33.

Type Ib diseases, or moderately
affluence-related diseases, with
0.33 = IRF <0.66.

Type Ic diseases, or diseases
unrelated to the level of economic
development, with 0.66 > IRF < 3.
Type |l diseases, or moderately
poverty-related diseases, with
3=IRF <35 (13, 18).

Type |l diseases, or strongly
poverty-related diseases, with
IRF =35 (13, 18).

Citation: Glob Health Action 2015, 8: 25818 - hitp://dx.doi.org/10.3402/gha.v8.25818

39

({page number not for citation purpose)



Originalia

Peter von Philipsborn et al.

For R&D expenditure, we used data provided by G-
FINDER (Global Funding of Innovation for Neglected
Diseases) (23, 24) and Chakma et al. (25). G-FINDER
includes comprehensive R&D expenditure data on 30
diseases fulfilling three criteria: 1) the disease dispropor-
tionately affects people in developing countries; 2) there
is a need for new pharmaceutical products; and 3) there is
a market failure, that is, a commercial market insufficient
to attract industry R&D (23). Of these 30 diseases, we
exclude four diseases which are not included in GBD 2010,
and for which we therefore lack comparable disease bur-
den data (see methodological appendix, Supplementary
file 1, for details).

Development and regional distribution of the burden
of poverty-related and neglected diseases

To track the public health relevance of poverty-related and
neglected diseases (PRND) over time, and to understand
possible reasons for their neglect, we analyze the develop-
ment of the disease burden caused by PRND over the past
20 years, and the geographical distribution of the disease
burden over the 21 regions covered in GBD 2010. For all
figures based on GBD 2010 data, we calculate 95% uncer-
tainty intervals based on the 95% uncertainty intervals as
reported in GBD 2010 (please refer to the methodological
appendix, Supplementary file 1, for details).

Results

Relatedness of diseases, injuries, and risk factors to
the level of economic development

In 2010, the overall IRF for all causes was 1.4, indicating
an approximately 1.4 times higher total disease burden
per capita in LMIC compared to high-income countries
(HIC). This is a decrease from 1990, when the overall
IRF was 1.8. The relatedness of major disease groups to
the level of economic development is presented in Table 2.
Data for all 291 diseases, injuries, and cause groups in-
cluded in the GBD 2010 are presented in Supplementary
file 2. Table 3 presents the IRF for the main risk factor
clusters analyzed in GBD 2010 (data on all 67 risk factors
are provided in Supplementary file 3). In 2010, the dis-
ease burden attributable to risk factors associated with
unimproved water and sanitation, as well as child and
maternal undernutrition, was much higher in LMIC
than in HIC (IRF 107 and 34, respectively). By contrast,
the disease burden attributable to dietary risk factors,
physical inactivity, physiological risk factors, alcohol and
drug use, and tobacco smoking was 10-20% higher in
HIC than in LMIC, resulting in an IRF between 0.9 and
0.8 (up from 0.7 to 0.6 in 1990).

R&D expenditure and neglect in R&D
Between 2008 and 2012, for the 26 PRND included in our
analysis of neglect, on average a total of US$3,556

million (in nominal 2012 US$) was spent on R&D
annually, based on G-FINDER data (23, 24). In the
same time period, US$265,920 million (in nominal 2012
US$) was spent in average annually on total health-
related R&D worldwide, based on figures published by
Chakma et al. (25). Thus, between 2008 and 2012, 1.34%
of total global health-related R&D expenditure was spent
on the 26 PRND included in our analysis.

Of 2,490 million DALY lost in 2010 to all causes of
death and disability, 13.8% were caused by the 26 PRND
included in our analysis (for details on each of these,
see Fig. 2 and Table 4). From 2008 to 2012, on average
107 US$ per DALY was spent on health-related R&D
annually. For the 26 PRND in our analysis, only 10.3
USS$ per DALY was spent — 10 times less than the global
average for all diseases. This is summed up by the NF of
10.3 for these 26 diseases combined, showing that the
proportion of the global disease burden caused by these
diseases is roughly 10 times larger than the proportion of
total global health-related R&D expenditure spent on
them. Figures 3 and 4 show detailed results for the 26
diseases and diseases groups. Figure 5 tracks the disease
burden caused by these 26 diseases over the past 20 years,
and Fig. 6 analyzes the geographical distribution of the
disease burden caused by PRND.

Discussion

Relatedness of diseases, injuries, and risk factors to
the level of economic development

Our analysis reveals that the number of poverty-related
diseases is considerably larger than existing definitions
of PRND suggest. Of the 241 individual diseases and
injuries analyzed in the GBD 2010, approximately one
third (81) are either strongly or moderately poverty related,
causing 38% of the global disease burden in 2010, down
from 51% in 1990.

The existing Type I disease category (0>IRF <« 3),
encompassing all diseases not related to poverty, contains
165 diseases and injuries, responsible for 61% of the
global disease burden in 2010. This disease group in-
cludes diseases such as Dengue (IRF 2.9), which causes
three times more DALY per capita in LMIC compared
to HIC, as well as diseases such as prostate cancer (IRF
0.16) causing approximately seven times more DALYs
per capita in HIC than in LMIC. The large range of this
category, and the large number diseases included, war-
rant a substratification.

Based on our proposed substratification, 43 diseases
and injuries are either strongly affluence related (Type Ia,
IRF <0.33) or moderately affluence related (Type Ib,
0.33 >IRF «<0.66), causing 13.2% of the global disease
burden, a figure which has remained comparatively stable
since 1990. In addition, approximately half of all diseases
and injuries, responsible for half of the global disease

Citation: Glob Health Action 2015, 8: 25818 - http://dx.doi.org/10.3402/gha.v8.25818

({page number not for citation purpose)

40



Originalia

Poverty-related and neglected diseases

"xipusdde [eo1Bojopoyiaiu 8y} O} J8jal

ases|d ‘s|ielep 104 "saInbl} 01L.0g gD Uo paseq ‘UsAIB si [eAlsjul AJUIBHBOUN 94GE BU ‘S1exorRIg U] "paye|al Ausaod A|Buois ||| ‘payeisl Ausaod Ajsreispolu (|| JUsLUdO|SASP DILUOUODS JO [8A8|
8U} 0} PelE|aiUN (O] ‘pale|al 8ousn|ye Aj9Telspol (g {Seseasip psaje|et-aousn|ye A|Buons | adA] esessiq ‘DIH SNSIeA DN Ul SJUBNGEYUI 000 00| 180 SATYQ JO Ol1RJ 40308} UOIIE|8 SUODUI
4H]| {S8LUNOCD BWOodUIFYBIY 1D {S8UIUNOD BLUODUI-8|PPIL PUB -MO| (DA ‘Sieah a)i| pasnipe-Al|igesip 'SATYd Brep 010Z Apnig esessiq o usping [2go|S UO PasEq SUOIJBINJ[ED UMQ

(-1 11
(or-a) o

(o) 0|
(o1-al) 21
{o1-o1) o1

(1-a1) o1
(o1-e) q|

(or-a) o1
(o-e|) 9|
(or-an) o
(01-0)) 9|
(or-a) o
(o1-0)) 9|
(o1-al) 21
(o1-ep) qi
{o1-q1) o1

(-1 11
Q-1 11
[TRDAL]

(-1
(-1 11

a-mn

(L2 ¥y 2oL
0z 90 1L

oy enee
0z 9011
82-6'0) 9'F
vy g0gL
('L €090

ez g00L
6L €080
1 goe0
@2 8091
G 2rooL
zov
01 9080
60 €050
{§'1-5°0) 80

(0ee 99 GplL
(gze 68) 021
2oL 9986
(20 291 C0E
(ev6l 612 829

(66 0D 9vL
(L2 ge)L'g

o've-2'9) g2t

ez 9 p1L
(880°1L €99) 8¥8

(2161 2ze) 281l
(822°1 €28) 090°L
{506°c-991°2) vOL'S
(6622 p26) G0LL
P99y v1v°2) L¥P'E

(L1e'e es1y) 2287
(8c 91) 92
(ree’L evl) 200°L
(109 g62g) sev
(ors 88€) Por
(€981 8FL L) €571
(6€2'9 65C9) v22G
(€22°G 989°¢) 628

@11 6v) G2
(802 vOL) 8¥1
(€22 ceb) v29
(€2 2V oL
(69 61) 8¢

BELL P79) 0P8
(¥8€ G0OE) £vE

{912°2-829°}) ¥80°'T

(€22 86) Lyl
(ooe‘L 029) 296

(Ges'c ev6°1) 2eL'e

(G021 262) 002°L
{rs6'9-pIS°e) 020's
(eeg’y 1L0v'1) $0S°C
0692 v9€°1) 296°L

(9852 860°1) 929°L
(1 gV 1e
(r62°1L 219) 606
(gz6 82%) 089
(226 65€) 29P
rL1'e €e6°L) LEPC
(191G 029°¢) vee'y
(61 228°1) 6SP'C

{891'0c-180°0H) ehv'ee {282°22-09E°PL) 1861

(2Lo'L 299 280°L
96c'c 698°1) 2252
128 05eY) veL'e

(229 98¢€) 6P
092 £05°1) 2982

(682’61 620°8) 2SCCL

0912 pp° L) 92l

{090°6E-1v2 21) 20992

mi

(o1-01) 9|

(o1-01) 9|
(-0 2|
{(n-a1) 21
(i-an oI
(o) al

(o-a o1
(ol-e|) 2|
(o-a) o1
(o-an o1
(1-0) 9|
(o1-01) 9|
(1-0) 9
(o-ep) qi
{o1-q) o1

wm-mn

(gor 99 2p1
oz 20w

0e 6021
e et
{ee-on L'
oy vo et
@1 oo

@1 g0e0
©1 g0 20
1 o go
'z 90 €1
®1 2021
@z goel
€1 2001
®0 €090
{§'1-5°0) 80

O1e 29 911
(gee 69 2L
oL g9 96
(6vy 98) 661
(@vee v'92) 8'vL

el v 89
(961 801 2pL

('61-5'5) €01

9z o1 21
(g8 809) 069

(eev’L 098) 821t
(p28 029) 102
{ove‘e-2£6°L) 5852
€pp'C 282 LvpL
(r80°'c 6£9°2) 29L°C

(0822 08€°1) 9161
7y 61) 0¢
(682’1 286) 2ve’t
(€55 282) 16€
(s9¥ 02¢) pee
(G621 890°1) 2881
(€26’ 228°C) 062
(965°G LOV'E) g6ED

(g6 90) 19
(€21 82 8LL
(epy ©82) pSE
e 8 vi
Gy €1) 52

(1z6 7E9) 569
(121 2e1) 0S1L

{698°L-¥80°}) 9L¥'L

(18y 2plL) eve
(GLeL 2v9) 8v6

6rS'e 161 2281

(€221 ove) 62l
{L11'9-280°¢) 8Se'y
(081 260°1) 086°L
890°c 228°1) 2¥2°C

(Gev'z G621 19L°L
(o€ €1) 02
(€rr’L 012) 620°L
(002 ¥5€) L6b
(Lo9 2p€) 29v
6622 98€°L) 2221
986’y 6£9°¢) LOEY
(G1°e 821 1ov'e

{(518'62-568°9L) 0Lb'Ze  (€89'G2-028°CH) 620°6)

(g21L sev) 202
(266°L €LO°L) OPP°L
br9'y GGp°2) vee'e

(G9e 902) €22
(€98°¢ 002°1) 948°L

(012 ©21°8) 02Ly
(1852 2ve‘l) v12e

{929°'02-22€ 0L) YOOI

uonuansiul [eBs| pue ‘Jem ‘einjeu Jo $80I04
SOUSIOIA |eUOSIBIBIUI pUB UlBY-}|oS
saunlul
Jodsued] Uy} JoYlo saunful [euouSIUIUN
saunlul podsued)

saunfu]
SOSEISIP S|gESIUNWIWOD-UOU JSUYIQ
SISPIOSIP [BIS|SYSOINOSN|A
soseasIp
suuoOpUS pue ‘poolq ‘lerusBoin ‘salagelq
SISPIOSIP [e10IABYS PUE [BJUSW JBYIQ
slapiosip [eolBojoinsp
sisoyuio 1daoxe sasessip aAlsabig
J9AI| BY} JO SISOYUID
soseas|p Alojeaidsal oluoIyD
SoseasIp AIOJBINSIID PUB JBINOSBAOIDIED
swse|dosN

S9SEISIP 9|(EIIUNWWOD-UON
SISpJOSIP [eUOIILINU pue
‘leleuosu ‘[eulsiew ‘S|gqesIunWILLIod BYIQ
S3I0USIOYSP [eUONIIINN
SISPIOSIP [BJRUOSN
SIopIosIp [eusslel
ellejew pue sesessip |eoidou] psjos|baN
SOSeasIp
SNOIS3JUI UOWIWOD IS0 pue ‘spbulusw
‘suonosyul Alojelidsal Jomo| ‘esyuelq
Sisonoalsgni pue Salv/AIH
sJapJiosIp |euoRINU

pUE ‘|ejeuosu ‘leulslew ‘sjgesiunuuoD

{1-an 2 {ee-0'1) &1 (68L'9e-v21'2e) 62902 (962'CL-SHL'9E) EOV'LS (0101} O] {9z-20) v'I  (0e6Pe-L16G)) ker'9e (921'e5—622°22) 1P0'SE sasneo ||y
adAy ELs OIH OIAN adfy Ll OIH DIAN dnoif asned 10 asney
asessig a

siuengeyul 000°00}+ 4od SATVA

siuengeyul 000°00} 4od SATVA

0661

0l0¢

yueudo[2A9p ONIIOT002 JO [oA2] 21)) 0 sdnoif oseasip Jo ssoupje|ay 7 27977

({page number not for citation purpose)

Citation: Glob Health Action 2015, 8: 25818 - hitp://dx.doi.org/10.3402/gha.v8.25818

41



Originalia

Peter von Philipsborn et al.

(o1-8) al
(ar-e) al
(o1-a) oI
{ar-e) al

{o1-q))
e1-an ai
(o1-e) |
(o1-an) al
(e1-an ai
(o0 1
{o1-a) al

(o1-a1) a1

(60-£0) 60
(90-2°0) ¥'0
(80-9°0) 20
(90-20) ¥0

(€'1-60) 80
(z'0-9°0) 90
(01-€0) 60
(8'0-90) 90
(8°0-9°0) 90
(G9-02) G¢
(£0-¥'0) G0

(60-970) 20

(r2i-10 6 (19-1v) 28
(6rr'2-€£2°1) 6802 (796-599) 96/
(£68'¢-6£2'¢) 046 (90£°2-0212) 07’2
(608" L—-0LE'L) LGSk (L72-1vP) 06G

(926 L-2G0'}) 82+ {rv2'1—828) 620°L
(s¥L‘9-92t'c) £6L° (186°C-1LE'E) 809°C
(£19-02¢€) 08% (e5e-8/1) 052
(621°'¢-989'2) 616'C (¥60'2-GGS'}) €6/°L
(889°c-060°c) 928°¢ (L2£T-59L°L) 60T
(00e-591) €£2 {890°'L-189) £28
(ze8'e—2h'e) €9v'e (882'2-2.G'}) 668t

(0£0v-95¢°c) 969°C (6£1°6-908°2) 22LT

(2°282-21) 269 GL-v) 8 {€20°'L-€L1) 956
(9'8921-2'7%) 8'072 (9-1 ¢ {182'1-12¢€) 269

(Gv2-G'9) 82k (821-99) 16 (029'1L-9¢8) /91°L

(6'289-€'GLg) G'29¢ (Z1-9) 2L (0£9'G-069°¢) 0267

(e08e-9'21) 9224 (ee-11) L2 (0£9'c-86%'}) 8162

(-1 m (096-6'5¢) 089 (0/1-66) oL (L6¥°6-825°9) 8¥L°L
(ool 2l (€2-80) 7' (16-19) 22 {6€1-08) 201

BJEP 8NSOdX8 JO 82USSR JO 8SNEI8] 066 40} POSSOSSE 10N
e1-21) 21 (e2-8°0 ¥'L (z6-19) 1L (6s1-08) L01L
{I-an 21 (86-70) 6L {(/v-01) 82 (66-21) 28
(G'egl-1L've) L6y (921-92) 62 (G0/'7-8€0'c) 888'E

(o1-=) al
(or-a) al
(o1-a1) 2|
(o~ al

(orol) 9|
(o1-21) 21
or-an) al
(o1-01) 9|
(e1-an 2
{1-a1) 21
(o1-an) 9|

(er-ap 21
- m

(o)) 2l
(-2 al
(r1-an 21
(I-ap) a1

(60-£0) 50
(80-£0) 50
1-80) L'}
¢1-€0) 20

G1-2001
(o'L-20 60
(L'l-£0) 90
(L'-20) 60
(0'L-9°0) 80
(Gs-v'1) 8¢
0'1-50) 20

(1'1-970) 80
{esrL-v) eGe
(6'912-2°9¢) 9’671

(Fye-G'S) 9Lk
(926/-2L12) €her
(8'G/—7'8S) 8091

(8'85-¢'6L) 6°¢¢
(G260 Gt
(66-00) 60
rz-90) 'L

(lzi-voee

(8°€0L¥/—1'2%) 2642

(c/1-56) 0EL
(c69'2-696'1l) 212
(rG9'2-226'1l) 0622

(6S0°L-1LS9) €78

(LeG L-vE0' 1) 692"k
(G12'e-cL8Y) v9L'Y
(r29-70V) 225
(22r'2-G10'2) 8022
(266°2-8¥¥C) 8LL°C
(L91-92) GLI+
(166'2-252'2) ¥19'2

(cL0°c-9.8T) 62L°C
82 v
{e-0) L
{e0L-2¥) 02
(-2 ¢
(8-9) ¢

(3L1-69) €8
(7Z1L-0L1) BEL
(LEL-8) 86
(9L2-a¢1) L61

(ce-9) /1

(12-0) 2

(98-8%) /9
(c8p°1-1£6) 861°L
(6162-€122) 1152
(c6.-82€) €66

(26G°L-0€0°L) 20€' L
(618v—99.°C) 6¥LY
(Levy—822) 91e
(661'2-0€9°L) 088°L
(z¥5°2-106°1) L02T
{£17-€€2) L2e
(F02'2-975°L) 288°L

(ova‘z-£98°1) 802T
(Log-2€) 951
(0Le-16) ¥81

(7L 1-79%) €18

(729'1-070°L) 22€°L

{€12'1-viv) 218

(L1¥'e-£92°2) 128
(082851 vig
(c/—¢€) 92
(eze-aLlL) ovT
(89-¢1) 6€

(85€'c-/BEH) Y8t

Aysusp [eioulW BUOY MOT
Xxapul ssew Apoq ybiH
ainssa.ud poojq ybiH
[oJe389j0Y9 230} YBIH
8s0on|B
ewse|d Bunse) ybiH

S10)08B} MsuU |ed160|o1sAyd
asn Bnig
asn |oyod|y

asn Brup pue [oyoo|y
)OS PUBYPUOISS
Buiows 000eqo]
OIS PUBYPUOISS

Buipnjoul “Bupjows 00oeqO]
Aousioyep ouiz
Aousioysp v UILENA
Aousioyep uol|
yBlamispun pooyp|iyo
Buipsspsesiq reundogng
uonuINWspun

|euisiew pue pjiyo
ainsodxs pesT
uope. [eljuspisey

SYSU [BJUSWILUOIIAUS JBLIO
uoinjjod sUOZo JuUsIgqUIY
s|an} PI|OS WO
uoinjjod Jie pjoyssnoH
uoin|jod

(o1-o1) 9| (02-LDGL (8ve'L-e/8) ZLEL (976" 1-99¢€ L) €79'L  (01F01) 9| (82-91)L¢e (899-16V) 2/G  {(/8€'L-2€0°L) €02°L Jonewl eyenoijed jusiquiy
w20 (6s-0¢) 0v  (LveL-LLo') 621 (L09'g-Lgee) 9Ly (- I (e9-2¢) st (669-26v) 065  (LEL‘S-612°T) 69T uonnjjod ary
(G'1/8¢1-€2) 6'891 (L-0) g (695°L-G2) v28 oD e 2vel-S1) v L€k r-0 2z (916-9) 662 uolrejiues paaoiduaun
(0°500%-8'¢) G L2k (6-0) ¥ (c16-¢€g) £8% =o0 1 (8°260€-7'2) G'G8 {e-0) ¢ (182-8) €€l 82In0s Jejem panrosduiun
uoljejiues
D (e71809-¢7¢) 67281 6L-0)e z12-19) 161 (u-onm  (e'9rLe-072) 8901 B-0 ¢ (80-51) 29¢ PUE Jejem paroiduiiun
adfy 4l OIH DI adA) a4l OIH OINT Jeysn|o
10108} XSy 10108} XSy 10108} %SIJ 10 I010B) 1SIY

sjueleyUl 000°004 48d SATYA

sjuejgeyUl 000°00} 48d SATVQ

0661

0log

HEOEQO—U\VUHU JTMWOTOI3 JO [9A3] 3} O} SISISNO I0)0€] N¥SII pUe SI0JOBJ NSII JO SSIUPII[SY £ 2797 ]

6

Citation: Glob Health Action 2015, 8: 25818 - http://dx.doi.org/10.3402/gha.v8.25818

({page number not for citation purpose)

42



Originalia

Poverty-related and neglected diseases

{o1-q)) I (0e-90) €1 (9:16-€21) v92 (€15-822) 9s¢ {1-ap | (L'e-90) ¥ (27€-961) Ov2 (9/7-F1g) 0gg  ured xorq MO| [BUOEBANDD0O
saln[ul J0}
(ool 2| (6260 2L {coe-0z2) 092 (629-582) veY {r-on co-g1re (ov1-€8) TkL (7/6-0G2) 28¢ SI0J0B} ¥S1 [BUONRANDD0O
{II-01) 21 (F'9-80) €2 (Fv—G1) 92 (£6-6€) 09 {II-01) 21 Fe-1'oe (Le-L1) 6L (06-€€) 96 asiou [euoliednaoQ
ssuny pue ‘seseb uwﬁmrc
(o0 1 Foz—v 1) LS (0/-91) ¥ (£28-86) 012 {-an 1 GoL-1'1ov (99-71) 8¢ (££2-024) 0GI sje|noiped [euoedndd
{II-o1) 21 (Ly=20) 9}k (8e-81) 92 (r2-92) e¥ {1-ap 1 (Le=20) 91 (Le—v1) 12 (05-02) € susBeluyse [euoednooQ
{o1-el) al (80-20) 0 (€6-15) 89 (Lv—91) 92 (o)) al (@1-20) 90 (g8-v¥) 29 (25-02) g¢ susBouro e [euoiednooQ
(e1-21) 21 (cz-01) 9L (Le8-599) 989 (ozv‘L-z98) gL’ (-21) 21 (ee—2 1) 02 (e29-28¢) L6t (22°1-0v2) 86 $4010B} )sU [euonednodQ
Ayanoe reoisAyd
BJEP 8INSOUX8 JO 80USSUE JO 8SNBO8Y 06| 40} POSSESSE JON (o1-a1) 9| (01-60 20 (018 L-92L1 LIE' L (PEL1-€67) 86  MO| pue ANAnoeUl [BoISAYd
{o1-q)) 2| (£'1-%'0) 80 (eov'1-699) 9v0°L  (S2L'L-2ps) vpe  {01-ql) oI F'2-50) 'L (080 1-21S) 908 (c12'1-£8%) 206 wnipos ul ybiy 181
spioe
(ai-e) e (0-20) €0 (eev—€12) €8¢ evi-v2) 201 (018D al {L'Ll-€0) 90 {(oee-v81) vSe (c02-801) vS Aey suen ul ybBiy 191q
spioe
Ane} pareinjesunijod
{o1-=)) al G'1-1'0) G0 c1s-091) vee (rrg-G2) 8GL  (oIel) 9| (G2-20) 80 {rge-eol) vieg (csz-c/) €91 Ul Mol 181g
spioe Apey g-ebawo
(o1-e)) | (0k-€0) 90 (£08-59%) 9€9 {r/7-992) 89¢ (o1-q1) 9| (81-90) 0L (zes-162) 90% (825-1762) Tl poojess ul mo| 181q
{o1-e)) al (60-20) 60 (68— 1) 29 (8¢-12) 62 (o1-e)) al (01-€0) 60 (v6—11) 89 (er—€2) g€ WNIO[Ed Ul Mo| 181
{o1-=)) al (1100 60 (689-1702) i (/ve-z8) Gle  (oIel) 2l (G2g-20) 20 (89r—671) 90€ (L/8-6) 822 daqy ul mo| 1810
sabeianaq pausieams
(o1-el) 9| (G2-€0) 60 (6£1-89) v LI (891-29) LOI (o1-q1) 9| (£2-v0) L'L (esL-€2) 6LI (661-22) 921 -rebns ul ybly 181Q
Jesld
{o1-=)) al (€2-10 70 (€21'1-102) 699 (Gor-¢/) L9z (o8 al (92-1'0)0 60 {r08-281) 667 (esy—29) L2 pesssooid u ybly 101q
(or-e|) el (L'LI-10 €0 (€8-92) €5 (822 /1 (o1-e)) ql G1-10 70 (98-92) 56 (8e-01) 22 yesw pai ul ybly 181q
(o1-e)) | (¢2-10) ¥0 (LoL-81) 09 (8e-2) €2 (o1-ep) q| #'2-10) ¥'0 (SoL-81) 29 (ev—2) G2 M[IW Ul Mo 181
(o1-2)) al (0'1-€0) 60 (969°L-€£8) 682} (£98-62v) 999  (oI-q1) 9| (8'1-70) 80 (LOL'1-8£%) 9v8 (996-89Y) O£/  SP8SS PUE SINU Ul MO| 181
{o1-q)) I 91-90) 0 (889-G2¥) 6SG (gg9-gey) BGG  (01-01) 9J (c2-60) 7'l (6£5-9¢€) Oy (GG/-18Y) 129 surelB ajoym ur mo 181
{o1-q)) (G'1-€0) 20 (7L0'L-928) 92/ (822-06€) ¥9G  (oI-aI1) 9| (250 'L (£69-29¢) 0£G (8//-2G¢€) 895 se|geieban ul mo| 181
(o1-an 2| 9190001 {9v6'L—-89L°L) GGt {8¥8'L—-89L°L) Lgg'L (o121 9| (c2-60) 7L Gy 1-298) LrL'L (FL6'L-0L2'L) 28G°L SHNIY U MO| 181
Ayanoeul jeoisAyd
(o1-an) 21 (80-9°0) L0 (698v-+6L°Y) 08sy (asr's-0v8T) 2eL'e (o1-91) 9] (L'L-8°0) 60 (8ve'v-6£9°C) ¥e6's (Ll6°C-LvE°C) 699°C pue si10)e) ysu Aiejaiq
8dA} 4l OIH Ol adA} EM| OIH OINT Joysn(o
10108} XSy 10108} %Sy 10108} XS 10 I010B) 3SIY

SjuelCeyUl 000001 48d SATVA

SjuelceyUl 000001 J8d SATYa

0661

0tog

(ponupuod) ¢ 21921

({page number not for citation purpose)

Citation: Glob Health Action 2015, 8: 25818 - hitp://dx.doi.org/10.3402/gha.v8.25818

43



Originalia

Peter von Philipsborn et al.

w
<]
9 9
8 g
x 2
K]
o
w
s
Q
&
&
— izl
€
g | O
S| L
al| T
54
<
£
o
o
c—
o
S
-
.
b
Q
o | Q
(]
w
g l=
fo)
S ol &
x 2 =
\a [3]
= L
o
e 9
£l e
=2
N
-
(e}
S
& “ &
8
c o©
s| | J
=1 =] N
|l T | «
e o
< g
o 1
S
D.
o
S
-
5 a
a 2
o | Q3
1= ¢
g o
©

Risk factor or risk factor

Table 3 (Continued)
cluster

Sexual abuse and violence

({page number not for citation purpose)

Not assessed for 1990 because of absence of exposure data

136 (102-176) 0.8 (0.4-1.5) Ic (Ib-Ic)

110 (78-150)

Childhood sexual abuse

Ic (Ic-11)

1.6 (0.7-3.8)

161 (101-240)

259 (162-380)

Intimate partner violence

Own calculations based on Global Burden of Disease Study 2010 data. DALYs: disability-adjusted life years; LMIC: low- and middle-income countries; HIC: high-income countries; IRF:

income relation factor, ratio of DALYs per 100,000 inhabitants in LMIC versus HIC; Risk factor Type la: strongly affluence-related risk factors; Ib: moderately affluence related; Ic: unrelated to
the level of economic development; Il: moderately poverty related; Ill: strongly poverty related. Figures in parentheses represent 95% uncertainty intervals. For details see statistical

appendix.

burden (49% in 2010, up from 34% in 1990}, are unrelated
to the level of economic development (disease Type Ic,
0.66 > IRF < 3). Most non-communicable diseases, mn-
cluding many cardiovascular and neuropsychiatric dis-
orders, are found in this category.

This highlights general patterns in the global epide-
miological transition. The IRF figures clearly illustrate the
double burden of communicable and non-communicable
diseases faced by LMIC, showing that while communic-
able diseases (IRF 10.3) are strongly concentrated in
LMIC, non-communicable diseases (IRF 0.8} are causing
almost as many DALYs per capita in LMIC as in HIC.
Neoplasms (IRF 0.6) are the only main disease group
causing a considerably smaller number of DALYs per
capita in LMIC than in HIC, while still qualifying as only
moderately affluence related.

Remarkably, this double burden has decreased since
1990, as the burden of non-communicable diseases has
decreased simultaneously in LMIC and in HIC (IRF 0.8
constant since 1990), while the burden of communicable
diseases has decreased more rapidly in LMIC than in
HIC (IRF 10.3 in 2010, down from 12.8 in 1990). The
burden of injuries has decreased both in LMIC and in
HIC, but slightly faster im HIC (IRF 1.7 in 2010, up
from 1.6 in 1990). Thus, while it is true that LMIC face
actually a triple burden of communicable diseases, non-
communicable diseases, and injuries, this phenomenon
has grown less acute since 1990.

Our analysis of the relatedness of risk factors to the
level of economic development reveals similar patterns
for the year 2010, showing a double burden of risk factors
in LMIC: among the 10 major risk factor clusters analy-
zed in the GBD 2010, there are two which are strongly
poverty related (unimproved water and sanitation, and
child and maternal undernutrition}, one which is moder-
ately poverty related (air pollution) and seven which are
unrelated to the level of economic development, causing
a similar amount of DALY in HIC and in LMIC. Global
disparities in risk factor exposure patterns were higher
than those in disease burden patterns in 1990, and have
converged more consistently since then.

Among the 81 strongly or moderately poverty-related
conditions, a considerable number are infectious diseases
which can be treated or prevented with existing pharma-
ceuticals. For others, for example, accidents, intentional
injuries, and certain maternal and neonatal conditions
such as birth trauma and abortion, pharmaceuticals are
of limited usefulness. This shows that the lack of phar-
maceutical R&D on neglected diseases is only one among
many health challenges specific to LMIC. Moreover,
this highlights that for a considerable number of poverty-
related causes of death and disability, policy action
beyond the traditional field of health policy might be
needed.
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Global disease burden and R&D expenditure compared

0.00%

0.00%
0.01%
0.00%
0.03%
0.08%
0.18%

Leprosy
Trachoma
Dengue
Kinetoplastids
Rheumatic fever

Helminths (Worms & FIukesi

0.49%

Salmonella infections

Bact. Pneumonia & Meningitis

Diarrhoeal diseases

0.02%

0.04%

Tuberculosis

0.23%

HIV AIDS

Malaria 0.205%

m Global disease burden, as % of the total global disease
burdenin DALYs, 2010

m R&D expenditure, as % of total worldwide health-
related R&D expenditure, 2008-2012 annual average

1.61%
1.82%

1.98%

—3.27%—|
0.48%

3% ——m

0.00%  050%  1.00%

1.50%

2.00%

250%  3.00% 350% 400% 450% 500%

% of total

Fig 2. Disease burden in DALY (as % of total global disease burden, 2010) and R&D Expenditure (as % of total global health
R&D Expenditure, annual average for 2008-2010) for 11 diseases and disease groups as defined by G-FINDER. Source: Own
calculation based on Global Burden of Disease Study 2010 and G-FINDER data and data published by Chakma et al. DALYs:
disability adjusted life years; R&D: research and development.

Health-related R&D expenditure and neglect in R&D
The 26 PRND included in our analysis are responsible
for 14% of the global disease burden, but receive only
1.3% of global health-related R&D expenditure. In 1990,
the Global Commission on Health Research identified a
10/90 Gap’, in global health R&D, based on the assump-
tion that in 1990, less than 5% of global health R&D was
spent on diseases specific to developing countries, while
93% of the world’s preventable mortality occurs in this
group of countries (26). Following this commonly used
terminology and based on the results of our analysis, we
can thus identify a ‘1.3/14 Gap’ in global health-related
R &D. However, variation within this group of PRND is
large, as shown by the wide range of the NF (median: 19;
range: 544 (0.06—-544); interquartile range (IQR): 47 (6—
52)) and the Dollar per DALY metric (median: 28; range:
9,570 (1-9,571); IQR: 83 (10-94)). Despite this variation,
our results clearly show that a large shortfall in R&D
funding for PRND persists.

The relative contribution of these 26 PRND to the
global disease burden has remained relatively stable over
the past 20 years (13.8% in 2010 down from 14.4% in
1990), with shifting shares of individual PRND (see Fig. 5).
By contrast, the role of the larger set of strongly and
moderately poverty-related diseases identified in the first
part of our analysis has decreased strongly from 51%
of the global disease burden in 1990 to 38% in 2010. This
shows that the 26 PRND in our analysis are, unlike the
larger set of poverty-related diseases, not only poverty
related but also neglected. While poverty-related diseases

more generally are receding, the R&D gap for PRND,
and their contribution to the global disease burden, over
the past 20 years, has not grown significantly smaller
in the course of the global epidemiological transition. It is
therefore unlikely to disappear without increased action
by public and private actors. For this action to be effective,
however, better data on PRND 1is needed, suggesting a
rationale for a WHO Global Health R&D Observatory
(13, 17). Moreover, recent national and international policy
initiatives such as the WHO R&D Demonstration Projects
should be considered in this context (27).

Limitations

In our categorization of diseases into diseases Types I, II,
and III, we followed the approach used by the WHO
Secreteriat and Rettingen et al., although noting limita-
tions outlined by them (13, 18). The choice of the cut-off
values between the different disease categories is arbitrary
to a certain degree, which is aggravated by the fact that
the relative size of the disease categories is highly sensitive
to the cut-off value. In addition, the DALY figures used
are not age weighted.

Moreover, it should be noted that the IRF metric used
in our analysis was originally developed for use with
data from the GBD 2004 study, which uses a different
methodology compared to the one used by GBD 2010.
Therefore, our results are not directly comparable to the
results reported in the original WHO background docu-
ment (17) and Rettingen et al. (13). (For details please
refer to the methodological annex.) It is also important to
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Dollar/DALY (US Dollar R&D Expenditure per disability-adjusted life year, 2008-2012 annual average)
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Fig. 3. R&D expenditure (2008-2012 annual average, in 2012 nominal US$) per DALY (2010). Source: Own calculations based
on Global Burden of Disease Study 2010, G-FINDER data and data published by Chakma et al. DALYs: disability adjusted life

years; R&D: research and development.

note that the IRF captures only health disparities across
countries, and not those within countries.

Our analysis of neglect in R&D based on R&D expen-
diture and disease burden also has a number of limita-
tions. Even for diseases not related to poverty, additional
R&D needs specific to resource-poor settings may exist,
which may not be addressed by commercially driven
R&D geared toward high-income settings. This ‘intra-
disease R&D gap’ is not captured by our analysis. More-
over, the disease burden measured in DALYs is a very
crude measure for R&D needs. The equitable and effi-
cient level of R&D on a specific disease might depend,
among other things, on: 1) the relative epidemiological
and public health relevance of the disease; 2) the suit-
ability and viability of existing medical and non-medical

prevention and treatment options, and thus the medical
need for new or improved pharmaceuticals; 3) the scien-
tific and technical prospects of successfully developing
new or improved pharmaceuticals for the disease in ques-
tion; 4) the potential contribution these new remedies
could make in fighting the disease under the given political,
economic, soclal, and socioeconomic conditions. All four
factors depend at least partly on facts which are unknown,
uncertain, controversial, and/or difficult to assess in a sys-
tematic, comprehensive, and scientifically rigorous way,
while only the first point is addressed by the DALY mea-
sure which we have used. This is a considerable limita-
tion. Particularly important in light of the concentration
of PRND in the poorest countries (see Fig. 6) is that
weak health systems limit access to existing drugs, and
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The Neglect Factor - Disease Burden versus R&D Expenditure
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Fig. 4. The neglect factor for 26 poverty-related diseases. The neglect factor is the ratio of disease burden in DALYs
(as a percentage of the total global disease burden, 2010) versus R&D expenditure (as a percentage of total global health-related
R&D expenditure, 2008-2012 average). Source: Own calculations based on Global Burden of Disease Study 2010, G-FINDER
data and data published by Chakma et al. DALYSs: disability adjusted life years; R&D: research and development.

will severely limit the benefits of any new drugs for
PRND. This implies that measures to address the R&D
gap will only realize their full potential if complemented
with a strengthening of national health systems.
Moreover, considerable uncertainties are attached to
the data we have used in our analysis, namely the disease
burden data and the R&D expenditure data for total
global biomedical R&D and for specific neglected dis-
eases, which we have taken from different sources (19, 20,
23, 24). For figures on specific neglected diseases, we used
the G-FINDER, which uses very strict inclusion criteria
and only considers funding data verified both by donors
and receiving R&D organizations (23). This implies that
G-FINDER data on R&D funding are lower-bound
estimates. By contrast, for total world-wide biomedical
R&D expenditure, we used figures provided by Chakma
et al., who use publicly reported as well as interpolated
data (25). Moreover, uncertainties are attached to the mea-
sures used by Chakma et al. for inflation and purchasing
power adjustments, as pointed out by Young et al. (28).
For our own calculations, we used the National Insti-
tutes of Health Biomedical R&D Price Index to adjust for

inflation, which is an equally imperfect measure (28).
Uncertainties are also attached to the disease burden data
we use (19, 20). These may be particularly large for the
neglected tropical diseases we have analyzed (29, 30).
Moreover, varying definitions of PRND exist (3, 13, 23,
31-33), of which we have chosen only one.

Results of similar studies

The results of our study are consistent with earlier studies
on disparities in disease burden patterns and global health
R&D. Rottingen et al. showed that in 2010 roughly 1% of
global health-related R&D investment was spent on
PRND (13). Pedrique et al. show that only 1% of clinical
trials registered between 1999 and 2011 are devoted to
PRND and between 2000 and 2011 only 1.2% of new che-
mical entities were developed for PRND that accounted
for 11% of global disease burden (3, 7). Hotez et al. and
Viergever found large variations between selected PRND
when estimating neglect in R&D using the Dollar/DALY
metric (6, 22). Evans et al. analyze the number of articles, sys-
tematic reviews, and clinical trials indexed in MEDLINE
for 111 prominent medical conditions, and found that
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Disease burden caused by poverty-related and neglected diseases 1990-2010
(% of total global disease burden, in DALYs)
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Fig. 5. The overall contribution of PRND to the global burden of disease has remained comparatively stable over the past
20 years, with marked changes in the relative weight of individual disease. Source: Own calculations based on Global Burden of
Disease Study 2010. Disease groups are defined as in G-FINGER, excluding four diseases for which no disease burden data were

available.

global DALY's for each condition had a small, significant
negative relationship with the production of each type
of MEDLINE articles for that condition (3). Trouiller
et al. had reported earlier that of 1,393 new chemical
entities marketed between 1975 and 1999, only 16 or
roughly 1% was for tropical diseases and tuberculosis,
while these diseases were responsible for 11.4% of the
global disease burden (11). However, Cohen et al. found
for the same time period and the same set of diseases
a considerably higher number of new chemical entities
(32 or roughly 2%) (34). Viergever, Karam, and Terry find
that for every million DALYs caused by communicable,
maternal, perinatal, and nutritional conditions, by non-
communicable diseases, or by injuries, the WHO’s Inter-
national Clinical Trials Registry Platform (ICTRP)
database contains an estimated 7.4, 52.4, and 6.0 trials,

respectively (35). Despite differences in methodology,
scope, and time frame, these findings are consistent with
the results of our analysis.

Conclusions

The disease burden caused by individual diseases, disease
groups, and risk factors varies strongly with the level
of economic development, as demonstrated by the wide
range of the IRF. Communicable, neonatal, maternal,
and nutritional disorders cause a 10 times larger disease
burden per capita in LMIC than in HIC (IRF 10.3).
Non-communicable diseases cause only a slightly smaller
disease burden per capita in LMIC than in HIC (IRF 0.8),
demonstrating the double burden of communicable and
non-communicable diseases in LMIC. The 26 poverty-
related diseases included in our analysis of neglect in
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Regional Distribution of the burden of poverty-related and neglected diseases (2010)
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Fig 6. PRND are strongly concentrated in only three world regions: Western and Eastern sub-Saharan Africa, and South Asia
together account for more than 60% of the global burden of PRND, illustrating the concentration of PRND in the poorest
countries. Source: Own calculations based on Global Burden of Disease Study 2010.

R&D are responsible for 13.8% of the global disease burden,
but receive only 1.34% of global health-related R&D
expenditure. These findings reveal a considerable shortfall
in R&D funding for PRND. The degree of neglect, however,
as captured by the Dollar per DALY metric and the NF,
varies considerably among the different PRND.
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Um zukunftig relevant zu sein, konnte die Forschung und Entwicklung an den
Gesundheitsbedarfen oder der Krankheitslast von Bevolkerungen ausgerichtet werden,
ahnlich wie Gesundheitssysteme weltweit bereits an Kosteneffektivitat, Wirksamkeit
und Ressourcensparsamkeit orientieren. So empfiehlt die WHO beispielsweise, die
ambulante Behandlung der Tuberkulose in Landern mit niedrigem- und mittlerem

Einkommen ambulant durchzufihren.

In Usbekistan konnte daher mittels Gesundheitsreform, durch die der Gesetzgeber die
Aufgaben der Tuberkuloseflrsorge aus dem stationaren in den ambulanten Sektor
verlegte, die Anzahl der Krankenhausbetten, die Dauer stationarer Behandlungen und

die Anzahl der Behandlungszentren fur Tuberkulose stark reduziert werden.

Zu den Reformbemuhungen wurden Interviews mit Akteuren aus dem offentlichen
Gesundheitsdienst durchgefuhrt, um unterschiedliche Perspektiven auf die Bereiche
der Gesundheitssystemstarkung, der Gesundheitssystemunterstutzung und die zur

Verfugung stehenden Ressourcen zu identifizieren.

Dabei stellt sich heraus, dass ausreichende finanzielle Anreize im ambulanten
Systems Usbekistans fehlten, um die traditionelle Versorgung nach dem sowjetischen
Semashko Modell zu ersetzen und das stationare System weiterhin finanziell profitierte.
DarUber hinaus fehlte insbesondere das Personal, um den wachsenden Aufgaben

ambulant gerecht zu werden.
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Allerdings gab es unter den Mitarbeiter/innen gibt es grol3es Interesse an Erfahrungen,
um die Reformen auch gemeinsam mit Beteiligten jenseits des Gesundheitswesens

voranzutreiben und umzusetzen zu kdnnen.
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Abstract

perceptions, Tuberculosis, Uzbekistan

Uzbekistan inherited a hospital-based health system from the Soviet Union. We explore the health system-related
challenges faced during the scale-up of ambulatory (outpatient) treatment for drug-susceptible and drug-resistant
tuberculosis (TB) in Karakalpakstan in Uzbekistan. Semi-structured interviews were conducted with key informants of
the TB services, the ministries of health and finance, and their TB control partners. Structural challenges and resource
needs were both discussed as obstacles to the expansion of ambulatory TB treatment. Respondents stated need for
revising the financing mechanisms of the TB services to incentivize referral to ambulatory TB treatment. An increased
workload and need for transportation in ambulatory TB care were also pointed out by respondents, given the quickly
rising outpatient numbers but per capita financing of outpatient care. Policy makers showed strong interest in good
practice examples for financing ambulatory-based management of TB in comparable contexts and in guidance for
revising the financing of the TB services in a way that strengthens ambulatory TB treatment. To facilitate changing the
model of care, TB control strategies emphasizing ambulatory care in hospital-oriented health systems should anticipate
health systern support and strengthening needs, and provide a plan of action to resolve both. Addressing both types
of needs may require not only involving TB control and health financing actors, but also increasing knowledge about
viable and tested financing mechanisms that incentivize the adoption of new models of care for TB.

Keywords: Ambulatory care, Financing, Health system, Hospitalization, Outpatient care, Scale-up, Stakeholder

Introduction

Ambulatory-based management of tuberculosis (TB), in-
cluding multidrug-resistant tuberculosis (MDR-TB), ap-
pears to be effective and cost-effective in a variety of
settings [1-6]. With potential to increase the cost-
effective use of resources and to reduce the lag between
diagnosis and start of treatment, ambulatory treatment
of drug-susceptible as well as drug-resistant TB can help
improve quick and universal access to TB treatment,
which in turn mitigates the spread of TB in the
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population. In addition, ambulatory treatment can re-
duce the risk of nosocomial TB transmission to hospital
staff and among patients, and it enables patients to re-
duce the costs associated with reduced time at work or
home [7-9]. The World Health Organization (WHO)
has encouraged outpatient TB management in resource-
limited settings since the '90s [10] and conditionally rec-
ommends ambulatory treatment of MDR-TB since 2011
[11]. The WHO reiterated these recommendations in its
post-2015 global TB strategy, labelled the End TB Strategy
[12], and has advised ambulatory-based management of
MDR-TB in all post-2011 Global Tuberculosis Reports
[13-16]:

© 2016 Kohler et al. Open Access This article is distibuted under the terms of the Creative Cornmons Attribution 4.0
International License tittp://creativecornmons.org/licenses/by/4.0/), which permits urrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to

the Creative Commons license, and indicate if changes were made.
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“Ambulatory services should be given preference over
hospitalization, which should be limited to severe
cases.” (WHO End TB Strategy)

“Greater use of ambulatory care as part of
decentralized PMDT [programmatic management of
drug-resistant TB] services is necessary to expand
access.” (WHO Global Tuberculosis Report 2015)

For the WHO European Region, a new TB action plan
was adopted in September 2015. It states that all WHO
high-priority countries for TB control in the European re-
gion should specify strategies and mechanisms for expand-
ing and maintaining ambulatory TB treatment by 2016
[17]. Presently, the treatment practices for TB involve high
levels of hospitalization in several high MDR-TB burden
countries. The hospitalization level of MDR-TB patients (at
least for part of the treatment) was between 75 and 100 %
in Eastern European countries, with the lowest levels in
Central Asia (30-40 % in Kazakhstan, Tajikistan and
Uzbekistan). The hospitalization level varied widely in the
African Region (21 % of patients in the Democratic Repub-
lic of the Congo to 100 % in Nigeria) [15]. Hospitalization
for 100 % of MDR-TB patients in 2013 was reported for
India, China and the Russian Federation, the three highest
MDR-TB burden countries in the world, and in 2014 for
China and the Russian Federation together with 8 other
high MDR-TB burden countries [15, 16]. Hence, many
more TB patients could and, based on the preliminary
evidence on effectiveness and cost-effectiveness of ambula-
tory MDR-TB treatment [2-6], probably should be treated
using ambulatory-based care rather than hospital-based care
in several high MDR-TB burden countries.

Uzbekistan has reduced the number of TB beds from
more than 15,000 in 2008 to less than 11,000 in 2012,
and decreased the duration of hospitalization for MDR-
TB patients from 270 to 90 days during the same period
[13]. In 2011, Presidential Decree No. 1652 [18] ordered
a further reduction of the number of state-funded hos-
pital beds, including TB beds. The decree instructed a
decrease in the number of buildings in the tuberculosis
care network from 152 (pre-2012) to 76, once fully im-
plemented [18, 19]. Notwithstanding this nationwide re-
duction in TB-bed capacity and the inclusion of
ambulatory-based TB care in the Uzbek strategy to
achieve universal access to TB treatment [20], the treat-
ment practice of TB remained hospital-based until Octo-
ber 2014 in all parts of Uzbekistan except for two
regions with pilot programs for ambulatory-based TB
care, the Republic of Karakalpakstan and Tashkent city.
The reason was Decree No. 160 and other prikazes (de-
crees) of the Ministry of Health (MoH) of Uzbekistan,
which required the treatment of all TB patients, other
than exceptional cases, to start in a TB hospital [21].
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Starting as well as continuing TB treatment on an am-
bulatory basis was permitted nationwide throughout
Uzbekistan on October 24, 2014, when the MoH of
Uzbekistan issued Decree No. 383 “On improvement of
TB care activities in the Republic of Uzbekistan” [22].
Decree No. 383 specifies groups of TB patients to be se-
lected for ambulatory-based treatment. These groups
consist of drug-susceptible and drug-resistant TB
patients with negative sputum smear status whose con-
dition does not require continuous monitoring, TB pa-
tients with uncomplicated active extrapulmonary TB,
TB-infected children without risk factors and, with per-
mission of a medical expert commission, exceptional
cases in which a sputum smear positive TB patient
wishes ambulatory treatment. In addition, the decree
states that sputum smear positive TB patient may be
treated home-based if adherence as well as specified cri-
teria for uninterrupted treatment and infection control
can be assured.

In Karakalpakstan, a republic in the northwestern part
of Uzbekistan, ambulatory treatment from day one has
been offered to patients with drug-susceptible and drug-
resistant forms of TB, including MDR-TB, already since
February 2011. The MoH of Karakalpakstan and Méde-
cins Sans Frontiéres (MSF) began implementing a pro-
gram, called “Comprehensive TB Care for All” [8], which
introduced rapid testing of drug-resistance and inte-
grated directly observed treatment, short-course (DOTS)
and DOTS-Plus treatment into a common ambulatory
TB care strategy for drug-susceptible and MDR-TB pa-
tients. The deviation from the national regulation that,
until October 2014, required hospitalization for at least
part of any TB treatment was made possible through De-
cree No. 39 of the MoH of Karakalpakstan, which gave
permission for ambulatory treatment of drug-susceptible
and drug-resistant TB from the day of diagnosis onward,
unless a patient’s poor health or socio-hygienic living
conditions require hospitalization [23]. The aim of the
“Comprehensive TB Care for All” program is to scale-up
the ambulatory TB care model until universal access to
TB treatment in Karakalpakstan is achieved [24].

Despite having established the regulatory basis for the
expansion of ambulatory treatment of drug-susceptible
and drug-resistant TB the incentives set by the Uzbek
health system, which finances hospitals based on their
bed occupancy, have been perceived to work against a fast
and full adoption of ambulatory-based TB care in Karakal-
pakstan. The experience of this setback has been described
in an MSF information booklet about the “Comprehensive
TB Care for All” program already at an early stage of im-
plementation [8]:

“Ambulatory [TB] care should be offered to all
patients from the very start of treatment, unless there



Originalia

Kohler et al. Health Economics Review (2016) 6:28

are specific medical indications requiring admission.
Ambulatory treatment should generally be preferred
to hospital-based treatment because it reduces the
chance of cross-infection of hospitalized patients with
drug-resistant strains, and because it could likely
reduce adherence problems related to prolonged
hospital stays, such as the isolation of the patient from
their social environment. [...] Presently, health system
financing in Uzbekistan is based on bed occupancy, on
the “per number of beds” principle. This creates
incentives for keeping patients in hospital for longer
than is necessary, which is exactly the opposite of the
desired situation. Instead, a system needs to be
introduced, with advice from appropriate experts in
health-system financing, which provides a proper

mix of incentives for good-quality treatment.” (MSF
information booklet “Comprehensive TB Care for All”)

The described problem of medically unnecessary hos-
pital stays is known as overhospitalization. It has been
discussed as an undesirable effect, in particular, in health
systems which once created a large hospital capacity,
such as those of former Soviet Union countries [19, 25].
‘While the general health sector has been and continues
to be reformed in several former Soviet Republics since
their independence, specialized health services, such as
the TB care sector in Uzbekistan, have usually not been
part of past health reforms and continue to work in the
traditional way with a few exceptions [26-28]. Unsur-
prisingly, overhospitalization of TB patients has been de-
scribed previously for post-Soviet states, for instance,
after ambulatory DOTS programs were introduced in
Russia [29, 30] or after the Stop TB strategy was imple-
mented in Armenia [31, 32].

Based on the Karakalpakstan experience, this study illus-
trates how the traditional financing mechanisms of the TB
services in the post-Soviet health system of Uzbekistan are
perceived as disincentives to the adoption of a compre-
hensive ambulatory care model for drug-susceptible and
drug-resistant TB. The study also shows that the perceived
challenges to scale-up of ambulatory TB treatment fit into
a classification of health system support and health system
strengthening needs. The health system strengthening and
support needs described by the study participants during
individual and group interviews exemplify the range of
challenges that can pose barriers to adopting comprehen-
sive ambulatory-based management of TB as recom-

mended by the WHO.

Background

TB and TB care in Karakalpakstan, Uzbekistan

Some of Uzbekistan’s highest TB burden occurs in its
northwestern part, the Republic of Karakalpakstan with
a population of 1.8 million people. In 2013, the TB
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prevalence in this region was 107.7 per 100,000 popula-
tion and the TB mortality was 10 per 100,000 population
according to MoH data. Multidrug-resistance rates were
40.8 % among new and 78.1 % among retreated TB cases
in 2010 [33].

The TB services are a specialized health service in
Karakalpakstan. They are governed by similar principles
as the Uzbek health system, which has evolved from the
Soviet Semashko model of health care. The government-
owned health system of Uzbekistan has been described
as strictly hierarchical, using predominantly policy for-
mulation as a mode of regulation. Subordinate levels of
the health system are expected to follow the policies set
by higher levels. Neither fiscal nor other forms of incen-
tives are traditionally used for the regulation of health
care providers [19, 34].

The TB services are budgeted by the treasury and op-
erated through the MoH. In the ambulatory sector, pri-
mary health care facilities are funded based on the
population of their catchment area, taking into account
its age and gender composition. Consequently, health fa-
cilities do not receive additional financial resources that
are directly tied to the growing number of outpatients
during the expansion of ambulatory TB care. Given the
per capita financing of outpatient care, the increasing
outpatient numbers resulted in an availability of fewer
resources per patient and a higher workload for the staff
of the ambulatory TB services, despite an indexed
budget that has grown. Hospital financing is based on
the annual average of inpatient bed numbers and bed
occupancy rates. Due to the bed-based funding, TB hos-
pitals that refer patients to ambulatory treatment risk
budget cuts. Past government decrees endorsed compre-
hensive ambulatory TB treatment and decreased the num-
ber of TB hospitals and beds available in Karakalpakstan
[23, 35], but no regulation changed the system-inherent in-
centives to hospitalize TB patients. The regulation and fi-
nancing mechanisms of the TB services in Karakalpakstan
and the incentives they set are discussed in more detail
elsewhere [27, 36] and are similar to those described for
Armenia prior to 2014 [26].

The TB services in Karakalpakstan have been collabor-
ating with MSF since 1998 to improve and expand TB
treatment. Initially a DOTS program was implemented
as a TB control strategy. The DOTS program had cov-
ered all districts in Karakalpakstan until August 2003.
Starting in September 2003, a DOTS-Plus program
added components for MDR-TB diagnosis, management
and treatment. All patients diagnosed with active drug-
susceptible TB and MDR-TB were admitted for an inten-
sive phase of at least 2 and 8 months of inpatient treat-
ment, respectively, or longer if needed to achieve
sputum conversion. The subsequent continuation phase
of treatment was administered through special DOTS
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corners in outpatient clinics that only treated MDR-TB
patients. In the course of the scale-up of the DOTS-Plus
program, the management of drug-susceptible and drug-
resistant TB was integrated for the continuation phase.
Case detection, disease management and treatment were
fully integrated for drug-susceptible and drug-resistant TB
in 2010 (“Comprehensive TB Care for All”). Since Febru-
ary 2011, Decree No. 39 of the MoH Karakalpakstan
permits ambulatory intensive phase treatment of drug-
susceptible and drug-resistant TB, and to hospitalize select-
ively only those patients whose clinical condition or living
conditions require hospitalization [23]. Table 1 provides a
chronology of the TB control program in Karakalpakstan.

The TB bed capacity in Karakalpakstan was reduced
by more than 20 % (320 beds) from 2010 to 2014 based
on Decree No. 62 of the Cabinet of Ministers of the
Government of the Republic of Uzbekistan entitled “On
additional measures to decrease the incidence of tuber-
culosis in the Republic of Uzbekistan for 2011-2015”
[35]. Savings achieved by the downsizing of the inpatient
TB services were reinvested in the refurbishment and
modernization of the equipment of the TB hospitals
maintained. The MoH of Karakalpakstan plans to fur-
ther reduce the available TB hospital capacity, but the
MoH cannot reinvest savings from the inpatient TB ser-
vices into the ambulatory TB services under the finan-
cing mechanisms in place.

Page 4 of 11

Ambulatory TB care is offered through DOTs corners
in polyclinics, primary health care facilities (Selskie Vra-
chebniye Punkti) and local health posts (former Feld-
sher-Accoucheur points) that operate as branches of the
primary health care facilities. In 2014, inpatient TB care
in the districts of Karakalpakstan was offered in seven
specialized TB hospitals, comprising rayon (district) and
inter-rayon hospitals. In addition, two Republican TB
Hospitals (No. 1 and No. 2) remained in Nukus City after
the closure of a third Republican TB Hospital (No. 3).
Each TB hospital has a smear positive and smear negative
ward, but only the Republican TB Hospitals in Nukus City
and an inter-rayon TB hospital in Chimbay treat drug-
resistant TB. Average costs of a hospital bed in Nukus City
in 2013 for a drug-susceptible TB patient were UZS
30,169 (USD 15) per day and UZS 1,206,756 UZS (USD
603) per case treated. The average length of stay was
40 days for drug-susceptible patients and 100 days for
patients with drug-resistant TB [9]. Cost or cost-
effectiveness estimates comparing ambulatory and
hospital-based treatment of MDR-TB in Karakalpakstan
are not available.

Before the “Comprehensive TB Care for All” program,
all MDR-TB patients had their treatment initiated in Re-
publican TB Hospital No. 1 or No. 2. In districts without
a TB inpatient department, patients were referred to the
regional capital city Nukus or to the closest district

Table 1 Chronology of the TB control program in Karakalpakstan, Uzbekistan

Date Activity

July 1998 First patient entered in DOTS program in Muynak district

June 2001 Launch of DST study

July 2002 First staff appointed to MDR-TB program (MDR-TB medical doctor position)

April 2003 Ministry of Health of the Republic of Uzbekistan issued Decree No. 760 on management of TB [21]
August 2003 DOTS expanded to the last uncovered district Turtkul

September 2003 Start of DOTS-Plus program. First MDR-TB patients admitted to Republican TB Hospital No. 2 in Nukus
October 2004 Outpatient department opens in Nukus city for ambulatory care of MDR-TB patients discharged from MDR-TB hospital
May 2005 First MDR-TB patient cured

September 2005 Signed memorandum of understanding with Foundation for Innovative New Diagnostics for rapid DST
January 2006 GFATM TB program starts to supply second-line TB drugs for Karakalpakstan

October 2007
TB through early discharge into ambulatory care

Ministry of Health of the Republic of Karakalpakstan issued Decree No. 366 on expansion of ambulatory care of drug-resistant

Ministry of Health of the Republic of Karakalpakstan issued Decree No. 39 on "Comprehensive TB Care for All" program

May 2008 Ministry of Health of the Republic of Uzbekistan issued Decree No. 180 on management of MDR-TB
August 2010 "Comprehensive TB Care for All” program approved in Karakalpakstan
February 2011
expansion and management of TB [23]
March 2011

Cabinet of Ministers of the Republic of Uzbekistan issued Decree No. 62 on construction, reconstruction and refurbishment of

TB facilities, and optimization of inpatient facilities through abolition of low capacity inefficient TB facilities [35]

December 2015

"Comprehensive TB Care for All” program implemented in all districts

DOTS directly observed treatment, short-course; DOTS-Plus is a management strategy for MDR-TB built upon the elements of DOTS, DST drug susceptibility testing,
GFATM Global Fund to Fight AIDS, Tuberculosis and Malaria, MDR-TB multidrug-resistant tuberculosis, MSF Médecins Sans Frontiéres. Source: WHO [56] and

own compilation
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which has one. Patients receiving immediate ambulatory
treatment typically start their treatment in a TB cabinet
room and are then referred to the local outpatient pri-
mary health care facility. There is usually a TB cabinet
room or TB dispensary (a specialized ambulatory facil-
ity) in all districts. It is regularly attended by a TB doc-
tor, who is the only medical specialist with the authority
to establish an official diagnosis of TB.

Looking at the economic context, Uzbekistan has
faced steady economic growth over the past decade, and
government expenditures on health were predicted to
rise from 2.9 % of the GDP in 2010 to 4.4 % of the GDP
in 2020 [37]. The budget of the TB services has also
steadily increased over the past few years, with an an-
nual increase of approximately 30 %.

Cost and cost-effectiveness of treatment for MDR-TB

The cost per MDR-TB patient treated in Uzbekistan in
2014 was reported to be USD 2935 [16]. One systematic
review identified four studies on the cost and cost-
effectiveness of MDR-TB treatment in other countries
[3]. From the health system perspective, the cost (year
2005 USD) per disability-adjusted life-year (DALY)
averted through ambulatory-based management of MDR-
TB was estimated at USD 163 in Peru and USD 143 in the
Philippines (no and 7 days average hospitalization) com-
pared to USD 598 in Estonia and USD 745 in Tomsk. In
Estonia and Tomsk, treatment was hospital-oriented with,
on average, 192 days and 239 days of hospitalization, re-
spectively. The cost per patient for MDR-TB treatment
was USD 2423, USD 3613, USD 10,880 and USD 14,657,
respectively. Synthesizing the data from these four studies
and using probabilistic sensitivity analysis, the systematic
review also appraised the likely cost and cost-effectiveness
of MDR-TB treatment for 14 WHO subregions (covering
193 countries). Based on the model predictions, treatment
of MDR-TB in either model of care appeared highly cost-
effective in all 14 WHO subregions considered, according
to the WHO threshold that a health care intervention is
highly cost-effective if it costs less than the annual GDP
per capita per DALY averted [38]. The usefulness of the
WHO cost-effectiveness thresholds as a guide for policy-
makers is under debate [39], but the four studies reviewed
and the model predictions for the WHO subregions fur-
ther indicated a better cost-effectiveness for outpatient
versus inpatient models of care.

For the WHO subregion EUR B, which had an average
GDP per capita of USD 3384 and includes the Central
Asian republics Kyrgyzstan, Tajikistan, Turkmenistan
and Uzbekistan, cost per DALY averted were estimated
to be USD 316 (123-672) per patient treated ambulatory
and USD 801 (371-1,571) per patient treated hospital-
based. Cost per patient treated were estimated to be
USD 6,057 (2,955-11,692) in the outpatient model and
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USD 15,505 (8,063-29,015) in the inpatient model, re-
spectively. These estimates from the probabilistic sensitiv-
ity analysis represent means with 5th and 95th percentiles
of the cost distributions. The systematic review and other
studies note that the main influences on cost are the
model of care and the drugs included in the treatment
regimen [3, 40, 41]. For patients, income loss often consti-
tutes the largest financial risk from TB [41, 42].

Health reform in post-Soviet states and financing of TB
services

There is a substantial body of literature on health reform
in Central Asia (Kazakhstan, Kyrgyzstan, Tajikistan,
Turkmenistan and Uzbekistan) and other regions of the
former Soviet Union [43-47]. Several post-Soviet states
have reformed the provision of services in primary
health care, and they have reduced the number of hos-
pital beds since independence. With a few exceptions,
the funding mechanisms for the specialized TB services
remained unchanged. In Armenia, new financing mecha-
nisms for both inpatient and outpatient TB services were
introduced in 2014, along with new criteria for hospital
admission and discharge. Bed-based financing for the in-
patient TB services has been replaced by fixed and vari-
able cost funding. Per-capita financing of the outpatient
TB services has been replaced by performance-based
funding. The new funding scheme also allows money
saved to be reinvested into an outpatient oriented TB
program and aims to produce a gradual shift of experi-
enced TB doctors from hospitals to outpatient services
[26, 27]. Belarus has started a pilot project in 2014,
under which money that became available after a reduc-
tion in the number of beds in one TB hospital would be
used to incentivize primary health care workers provid-
ing DOTS to rural outpatients [27]. Beginning in 2011,
the TB services have been reformed and integrated into
the primary health care in Georgia [28].

Theoretical framework
Supporting the health system can include any activity
that improves services. Support activities improve
outcomes primarily by increasing inputs. By contrast,
strengthening the health system is accomplished by
more comprehensive changes to policies and regulations,
organizational structures and relationships across the
health system building blocks. Strengthening activities
motivate changes in behavior and/or allow a more ef-
fective use of resources to improve (multiple) health ser-
vices. Hence, health system strengthening is about
making the system function better permanently, not just
filling gaps or supporting the system to produce better
short-term outcomes [48].

A wide spectrum of health system strengthening inter-
pretations exists. We adopted criteria suggested by Chee



Originalia

Kohler et al. Health Economics Review (2016) 6:28

et al. [48] in order to distinguish between health system
strengthening and support. If the questions in Table 2
could be answered with “Yes”, then coded interview con-
tent that related to a potentially needed activity or inter-
vention was classified as a health system strengthening
need, otherwise coded content was identified as a health
system support need.

Chee et al. [48] also require a fourth question to be
asked: “Do the interventions have cross-cutting benefits
beyond a single disease?” We did not apply this fourth
criterion because our study focused on the TB services,
which are organized and funded as a separate health ser-
vice with a disease-specific mandate within the general
health system in Uzbekistan.

According to Chee at al. [48] not distinguishing health
system support activities from strengthening ones can
lead to neglect of critical system strengthening activities,
as well as to unmet expectations of stronger health sys-
tems. They therefore argue that distinguishing between
these two types of activities will improve programming
impact.

Methods

Study setting and design

‘While making progress towards changing the model of
care for TB toward a decentralized ambulatory approach
since February 2011, MSF and the MoH of Krakalpak-
stan have noted that the existing health system financing
fails to incentivize the use of ambulatory-based TB care.
In response, this exploratory qualitative study was imple-
mented aiming to assess the policy for allocation of funds
for TB care in Karakalpakstan, the ways in which it under-
mines the implementation of decentralized ambulatory
care, and how the health financing could be changed to
support the expansion of ambulatory care for drug-sus-
ceptible and drug-resistant TB.

Interviews with one respondent and interviews with
several respondents were conducted between September
and October 2012 in Tashkent as well as in Nukus and
two districts of Karakalpakstan. Arrangements were
made to meet at a workplace convenient for all the

Table 2 [s it Health System Strengthening?

Criteria to distinguish between health system strengthening and
support interventions

1. Do the interventions address policy and organizational constraints or
strengthen relationships between the six WHO [57] building blocks
of a health system (service delivery, health workforce, information,
medical products, vaccines and technologies, financing, and leadership
and governance)?

2. Will the interventions produce permanent systemic impact beyond
the term of the project?

3. Are the interventions tailored to country-specific constraints and
opportunities, with clearly defined roles for country institutions?

Source: Adapted from Chee et al. [48]

59

Page 6 of 11

participants in order for the interviews to be conducted.
During a typical interview, the questions progressed
from asking about the TB care financing in place,
through perceived challenges with respect to implement-
ing ambulatory TB care, to possible suggestions and so-
lutions. Open questions that subsequently became more
specific were asked within each topic. No prespecified
set of questions was used throughout due to the various,
usually natural settings in which interviews took place.

Study participants

Key informants with a high level of experience in the
provision, organization or financing of the TB services in
Karakalpakstan and/or the rest of Uzbekistan were iden-
tified and purposively contacted by staff of the Uzbek
mission of MSF who were familiar with the potential
participants. To learn about the views and perception of
various stakeholders, participants were selected from
the health and finance ministries, the TB services in
Karakalpakstan and from TB control partners (Global
Fund to Fight AIDS, Tuberculosis and Malaria; MSE
Project Hope). A total of 24 unique respondents (including
authors AB, AK and NS) participated in 15 interviews. An
interview with more than one respondent was conducted
when more participants from the same group of partici-
pants could be met together. Group sizes varied from two
to five respondents. Two respondents participated in a
one-on-one interview and a group interview (Table 3).

Data collection

SK conducted all interviews. Interviews were either audio
recorded or written summary notes were taken by SK.
The majority of the conversations lasted between 45 mi-
nutes and 2 hours; two interviews lasted approximately
15 minutes. Interviews usually took place at the respon-
dents’ place of work, or, in one case, during a work-related
commute between health facilities. The commute was
chosen on purpose for one group interview with TB doc-
tors because the commute constituted a calm time among
peers during their work day. In eleven cases, an interview
was conducted in a local language and translation was
needed. Translation was provided by local MSF staff. A
translator was only present if translation was needed. In
five cases, one or two familiar people, such as colleagues
or MSF staff, were present but were not involved in the
core conversation. The number of discussions was not
predetermined. Data collection continued until the ideas
expressed were repetitions of concepts already identified,
that is, data saturation had been reached.

Data management and analysis

The data collected in individual and group interviews
were analyzed in the same manner using thematic ana-
lysis, a method for identifying, analyzing and reporting
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Table 3 Study participants
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Type of participant Affiliation Level Tool
Government official or employee  Ministry of Health Uzbekistan Individual interview
Ministry of Health, Treasury or Karakalpakstan Individual interview®
government 2 x Group interview® (2 participants
per group)
TB care provider TR services {inpatient and outpatient)  Karakalpakstan 2 x Individual interview
4 x Group interview® (2-3 participants
per group)
TB control partner GFTMA Uzbekistan Individual interview
Project Hope Uzbekistan Individual interview
MSF® Karakalpakstan and Uzbekistan 2 x Individual interview®

Group interview® (5 participants)

MSF Médecins Sans Frontiéres, GFATM Global Fund to Fight AIDS, Tuberculosis and Malaria, 78 tuberculosis

#A0ne respondent participated in individual and group interview
“Included one city health department staff
“Included local and international MSF staff

patterns within qualitative data. The analysis was based
on organizing sections of the data into recurrent themes
and using quotes to illustrate the kind of data classified
within each theme [49, 50]. Data analysis began after the
first interview. The analysis was an ongoing process. Re-
cordings were listened to and notes were read through
several times to obtain a sense of the whole. Relevant
parts of the audio recorded English conversations or
the simultaneous English translations were transcribed
verbatim into written form using a text editor.

The data set used for the analysis was all text extracted
from the recording and notes. The analyst used codes to
identify explicit content that appeared interesting to him
regarding (financial) resources and incentives in TB care.
Reflecting on the pattern in the data, codes were collated
into potential themes. Thinking about the relationship
between themes, different levels of themes were divided
into main overarching themes and subthemes within
them. The analyst reviewed and refined the potential
subthemes and themes until he devised a satisfactory
thematic map, taking into account his review of related
literature and key documents. Finally, the analyst
checked whether the themes identified work in relation
to the coded extracts as well as the entire dataset. The
theoretical framework by Chee et al. [48] to distinguish
health system strengthening and support activities was
used in the derivation of the final themes. All manage-
ment and analysis was performed by SK.

Permissions

Permission to conduct the study was granted by the
MSF desk in Berlin and the MSF mission in Uzbekistan.
Potential study participants were contacted with infor-
mation about the study. An interview was scheduled
with those who agreed and were available to participate.
Interviews were recorded if permission was given and
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the setting was suitable for recording. An opportunity to
revise the quotes reproduced was granted. Written
consent to reproduce the selected anonymized quotes
was obtained.

Results

A wide range of issues relating to the implementation
and expansion of ambulatory TB care was discussed.
Interview content that related to the financing of ambu-
latory TB care and its expansion was finally stratified
into three main themes: health system strengthening,
health system support and resources available. The focal
theme, health system strengthening, was further stratified
into two subthemes: financial disincentives to ambulatory
TB treatment and ideas for and enablers of change.

Health system strengthening

Financial disincentives to ambulatory TB treatment
Respondents reported the transition from hospital-based
TB care to ambulatory treatment is proving difficult, given
the financing of the TB services in Karakalpakstan. Three
major financial disincentives that hinder the scale-up of
ambulatory treatment were expressed.

Firstly, respondents explained that the funding of out-
patient TB care facilities is based on the population size,
age and sex composition of the area served. The re-
sources available for ambulatory TB care were perceived
as unresponsive to the increasing outpatient numbers
experienced during the scale-up. Decreasing resources
per patient and a higher workload for the staff of the
ambulatory TB services due to expanding outpatient
treatment of TB were described.

Secondly, the traditional bed-based financing of TB hos-
pitals has been perceived to undermine the transition to
mainly ambulatory TB treatment. The hospital financing
in place was described as a reason for continuingly high
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proportions of inpatient TB treatment, despite the new
possibility to treat drug-susceptible and drug-resistant TB
patients as outpatients from the day of diagnosis in the
“Comprehensive TB Care for All” program districts.

“Going back to the beginning of last year, 2011, when
we gof the approval from Karakalpakistan that we
could treat patients from day 1 on ambulatory care,
then shortly afterwards we realized there are iwo
Jorces which are working against each other. This issue
of how the government is financing the system became
so obvious. One force was that there is this prikaz
IMoH of Karakalpakstan Decree No. 39] which pushes
people into ambulatory care from day 1, so they are
not coming to the hospital. And the other force goes
against this, but you have to fill up your beds in the
hospital. So on the first day the doctors were agreeing
to treat the patient in an ambulatory way, and the
next day they grab the same patient, the same doctors
grab the same patieni back into the hospital fo fill up
the beds, because that is how they get the money.”
(Group interview 1)

“The pasi practice was fto finance the inpatient
Jacilities” activities based on the nnmber of the beds.
And one of the indicators of the medical facility
activity is to fulfill the plan of bed occupancy. In such
cases, you have to keep some patients longer than
necessary and not fo discharge them from the hospital.
1t is, therefore, the right decision {o discuss the issue of
financing based on the number of patients. So,
irrespectively of where a patient is receiving his
treatment, the financial amount assigned for his
treatment will follow him.” (Interview 4)

Thirdly, respondents described separate budgets for
inpatient and outpatient TB services, and that funds al-
located to inpatient TB care, including savings from TB
bed reductions, cannot be reallocated by the MoH to the
expansion of ambulatory TB care. One respondent further
pointed out that the failare of the TB care financing to re-
ward successful treatment can also contribute to a high
rate of hospitalization of TB patients in Karakalpakstan:

“The treatment outcome does not really affect the
Sfinancing. So, it is a slight problem because if the
Jacility gets the funding according io the mumber of
the treaied, like cured patients, then more focus would
be on the treatment outcome, successfisl outcome. It is
either cured or ireatment complefed. But as such

an approach does not work, so the facility is only
interested in having the beds occupied. Someone goes,
another one comes and fills in the bed. So it is not a
ireatment outcome-oriented or patient-oriented
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approach at all. So it is about occupying your beds.”
{Interview 2)

ideas for and enablers of change
While disincentives to the implementation of ambula-
tory TB treatment were repeatedly described in precise
and elaborate ways, only a few respondents put forward
ideas for alternative TB care financing mechanisms and
their suitability for the local context. Prompting for vi-
able options to modify the TB care financing in place,
case-based financing mechanisms, pay for performance
that gives financial incentives for better health outcomes,
and remuneration that is adjusted for the caseload and
the complexity of cases were all suggested as possible el-
ements of an alternative to the current funding of the
TB services. These ideas were expressed without an -
plementation plan, for instance, describing that financing
of TB services should be for the actual number of cases
treated, should take into account treatment outcomes or
that salary should be according to the difficulty of the
job and depending on the number of patients.
Respondents were interested in fraining and real-life
examples on how to strengthen ambulatory TB care as a
specialized service in their health system. They indicated
that it would be useful to learn from the experience of
other countries, in particular post-Soviet states, which
have implemented financing reforms for their TB services.

“Becanse if it comes oyt and the state does not have
real proof that it works, they may noi change anything,
in the financing either. So I think they need proof at

a very high level like consultancy that it has worked
in similar settings, like other post-soviet couniries,
because now almosi everywhere the system is
unchanged.” (Interview 2)

Health system support

The focus of the interviews conducted was to elicit
strictural barriers in the health system that work against
the scale-up of ambulatory TB treatment. Nevertheless,
immediate resource needs also came up during the con-
versations, particularly if respondents were involved in
the day-to-day provision rather than the management or
organization of the TB services. The main needs re-
ported included a lack of ambulatory staff, due to an
increased workload resulting from the scale-up of ambu-
latory treatment, and a lack of transport capacity be-
tween facilities. Some respondents said that they knew
of ambulatory staff in the TB services who had paid out
of their own pocket for transportation or work-related
phone calls in the past because the resources provided
were sometimes insufficient.
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Resources available

Responses in our study indicated an existing awareness
that health system strengthening needs to accompany
health system support within the TB services. In addition,
there appeared to be willingness to change the hospital-
based system and respondents shared a positive attitude
toward ambulatory TB treatment.

“There is certain interest in outpatient treatment from
all stakeholders, including the national partners.

We hear more and more about the possibility and
necessity to go more for outpatient care. Levels as high
as the ministry would also say the same. They are
looking for such a change, and they are looking for the
consultants to advise them on this, how to go through
this reform. This is the situation now.” (Interview 2)

Discussion

Most former Soviet Union countries have strong roots
in providing hospital-based TB care, and they had often
created a large capacity of hospital beds in a centralized
health care system. The traditional financing mecha-
nisms of the TB services, which continued to be in place
in Uzbekistan and other post-Soviet states after the dis-
solution of the Soviet Union, provide no incentives for
earliest possible referral to ambulatory care and fail to
reallocate resources towards the expansion of ambula-
tory TB treatment [36]. Interview participants in this
qualitative study in the context of the expansion of ambu-
latory treatment for drug-susceptible and drug-resistant
TB in Karakalpakstan described a range of health system
support and strengthening needs that were perceived as
barriers to changing the model of TB care.

The health system strengthening needs for the TB
services, which were enumerated during interviews, re-
sembles the common health system challenges of post-
Soviet Union states after their independence. Firstly, a
substantial proportion of medical treatment takes place
in hospitals that are financed based on bed numbers and
occupancy rates, despite the fact that several procedures
could probably be done efficiently and cost-effectively in
an ambulatory setting. Secondly, the ambulatory sector
needed for comprehensive outpatient care is underdevel-
oped and underfinanced [19, 46]. A further aspect related
to overhospitalization is specific to TB care, namely that
hospitalization of TB patients without sufficient isolation
poses a threat to the patients” and medical staff’s health as
it may cause infection with more resistant strains of TB
during treatment in hospital [51].

In the study context of Karakalpakstan, the stake-
holders involved in the organization and provision of the
TB services appeared committed and willing to change
the present TB care financing in order to implement
and scale-up ambulatory TB care. Positive attitudes of
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key stakeholders toward change help implement new TB
treatment strategies and may increase the pace of
change and the sustainability of change when achieved
[52]. However, the local public health decision-makers
interviewed described that lack of relevant evidence, best
practice examples or expert advice on desirable TB care
financing mechanisms hinders reforming the financing
of the TB services.

Few past health system strengthening activities have fo-
cused specifically on revising the traditional financing
mechanisms of the TB services in former Soviet states [26,
27], despite the fact that these financing mechanisms work
against the adoption of ambulatory TB treatment ap-
proaches. This may reflect that further operational and
health systems research for improving the performance
and introduction of new TB care delivery strategies is
needed [53]. As it may not be feasible to archive a reform
focused specifically on the financing mechanisms of the
TB services, health financing reform addressing inefficien-
cies, like overhospitalization, may need to be sought and
adopted in a broader context, taking into account special-
ized health sectors, such as the TB services in many post-
Soviet countries.

Health system changes that support the ambulatory
treatment model have already been achieved in
Karakalpakstan in an area other than financing of the
TB services. As ambulatory treatment of TB patients
uses more decentralized structures than inpatient treat-
ment, the clinical management has been decentralized.
Traditionally, every decision for each drug-susceptible and
drug-resistant TB patient went to a single consilium, the
medical expert commission authorized to make TB treat-
ment decisions, where each case is debated by specialists.
Meanwhile, most cases are reviewed by several mini consi-
lia within the districts. However, achieving this reform in
the health system has been described as difficult in an
MSF information booklet about the scale-up of ambula-
tory TB treatment [24]:

“Since 2011 there has been significant system change,
although achieving this has been a lengthy process
requiring the devolution of the decision making process
on TB diagnosis and care from a single, centralised
consilium to district level.” (MSF information booklet
“The Path to Scale-up”)

Strengths and limitations

The results of this study are subject to several limitations.
Some informants on the national level were unavailable
due to a busy working schedule. Not all interviews were
audio recorded and only notes were taken. The variety of
stakeholders interviewed facilitated broad rather than spe-
cific insights. Responses frequently involved centralized
decision-making and top-down regulation as a driver of
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change, possibly due to the predominant experience of the
study participants with the present system. Translators
were experienced with medical translation, but provided
real-time translation on partially new topics. In some in-
stances, the information and quotations translated may,
therefore, reflect content summaries rather than actual
wording. Interviewing more than one person at the same
time may have reduced the diversity of opinions. On the
other hand, interviewing a group can supplement inter-
viewing individuals, and it could have assisted respondents
to reevaluate a previous position or statement in need of
“amplification, qualification, amendment or contradiction”
[54]. We acknowledge that the variation in interviewing
methods limits the scope for understanding their individ-
ual strengths and limitations in our study context.

A coherent picture emerged across the individual in-
terviews and group interviews, but our findings may be
biased by the small study sample and lack of independ-
ent data. Three interview participants have been in-
volved in the conception and design of the study and
contributed to writing the manuscript. None of them
has been involved in data analysis and management. Fi-
nally, the interview partners were a selected group of re-
spondents with close ties to each other, many of whom
were involved in TB care and the scale-up of ambulatory
TB treatment. By contrast, the familiarity among the
relatively small number of key people involved with TB
care in Karakalpakstan ensured an in-depth coverage of
the local situation. We, therefore, believe that the in-
sights gained from this study are representative of the
health system strengthening and support needs experi-
enced by the TB services in Karakalpakstan in the course
of the scale-up of ambulatory-based management of TB.

Conclusions

Health systems may receive substantial support for effect-
ive TB control, but complementary health system strength-
ening can help to make adjustments to incentivize the
adoption of new treatment approaches, such as compre-
hensive ambulatory-based care of patients with drug-
susceptible and drug-resistant TB. The findings of this
study show that health system strengthening has been per-
ceived to be necessary for implementing and expanding
ambulatory TB treatment in Karakalpakstan, Uzbekistan,
notwithstanding the support received or requested. The
experience of Karakalpakstan illustrates the range of fac-
tors that may need to be considered to develop an effective
TB control strategy in post-Semashko health systems, and
that further research on improving the introduction of new
TB care delivery strategies is needed.

To facilitate the adoption of ambulatory models of
care, TB control strategies should anticipate both health
system support and strengthening needs, and the
possible consequence of involving health and finance
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ministries, as well as TB control and health financing re-
form partners in the process of restructuring the model
of care for TB. Anticipating health system support and
strengthening might help identify key collaborators early,
which has been recommended as good practice in MDR-
TB program development and implementation [55].
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Gesundheitsversorgung darf nicht nur auf einzelne Erkrankungen oder
Versorgungsbereiche ausgerichtet sein. Die WHO fordert von ihren Mitgliedsstaaten,
dass diese fur alle Menschen und ohne Ausnahme eine bezahlbare,
gesundheitsfordernde, praventive, kurative und rehabilitative Gesundheitsversorgung
auf hochsten Niveau garantieren. Aber leider werden in der globalisierten Welt der
letzten Jahrzehnte Krankenversorgungs- und Sozialsysteme zunehmend fragmentiert
und gesundheitliche Ungleichheiten nehmen zu. Mit der Folge, dass der Zugang zu
Gesundheitsversorgung in vielen Landern unzureichend ist und so den sozialen

Zusammenhalt gefahrdet.

Einige Lander mit mittlerem Einkommen bemuhen sich daher, durch
Gesundheitsreformen eine allgemein zugangliche Gesundheitsversorgung (universal
health coverage, UHC) sicherzustellen insbesondere fur sozioGkonomisch
Benachteiligte und vulnerable Bevdlkerungsgruppen. Ziel der Untersuchung war es,
Lidcken in der Gesundheitsversorgung alterer Menschen mit chronischen
Erkrankungen in sechs exemplarischen Landern mit niedrigem- und mittlerem

Einkommen zu analysieren.

Dabei zeigte sich, dass soziookonomisch benachteiligte Menschen ungleich schwerer
Zugang zu Gesundheitsversorgung haben und die Ausgaben der Armsten der
Bevolkerung am Haufigsten einen so gro3en Anteil des Haushaltseinkommens
ausmachen, dass der ganze Haushalt von diesen Ausgaben nachteilig betroffen ist. In

den untersuchten Bevolkerungsgruppen bot eine Krankenversicherung prinzipiell
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daher auch keinen Schutz vor finanziellen Schwierigkeiten, obwohl diese Menschen

grol3e Hoffnungen an eine allgemeine Gesundheitsversorgung knupften.

Wenn dagegen Lander mehr Geld fur eine allgemeine Gesundheitsversorgung zur
Verfugung stellten, verbesserten sich Leistungen des Gesundheitssektors und mehr
Gelder standen fur die Versorgung soziookonomisch Benachteiligter zur Verfugung.
Allerdings garantierte dies nicht gleichzeitig eine bessere oder gerechtere

Gesundheitsversorgung.

Um Lucken in der Gesundheitsversorgung zu schlie3en ist es daher wichtig das
Gesundheitsreformen neben der Qualitdt der Gesundheitsleistungen auch eine
starkere soziale Teilhabe und demokratische Kontrolle der Gesundheitsversorgung

sicherstellen.
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Assessment of universal health coverage for adults aged 50 years or
older with chronic illness in six middle-income countries

Christine Goeppel ? Patricia Frenz® Linus Grabenhenrich,? Thomas Keil* & Peter Tinnemann?

Objective To assess universal health coverage for adults aged 50 years or older with chronic illness in China, Ghana, India, Mexico, the
Russian Federation and South Africa

Methods We obtained dataon 16631 participants aged 50 years or olderwho had at least one diagnosed chironic condition from the World
Health Organization Study on Global Ageing and Adult Health. Access to basic chronic care and financial hardship were assessed and the
influence of health insurance and rural or urban residence was determined by logistic regression analysis,

Findings The weighted proportion of participants with access to basic chronic care ranged from 20.6% in Mexico to 47.6% in South Africa,
Access rates were unequally distributed and disadvantaged poor people, except in South Africa where primary health care is free to all.
Rural residence did not affect access. The proportion with catastrophic out-of-pocket expenditure for the last outpatient visit ranged from
14.5% in China to 54.8% in Ghana. Financial hardship was more common among the poorin most countries but affected all income groups.
Health insurance generally increased access to care but gave insufficient protection against financial hardship

Conclusion No country provided access to basic chronic care for more than half of the participants with chronic illness. The poor were
less likely to receive care and more likely to face financial hardship in most countries. However, inequity of access was not fully determined
by the level of economic development or insurance coverage. Future health reforms should aim to improve service quality and increase
demaocratic oversight of health care.

Abstracts in e #A3Z, Frangais, Pycckuii and Espaiiol at the end of each artide.

Introduction

The World Health Assembly in 2005 and the United Nations
General Assembly in 2012 called for universal health cover-
age to reinforce the human right to health. All Member States
were requested to guarantee affordable promotive, preventive,
curative and rchabilitative health care of the highest attain-
able standard for everyone, without distinction.'” However,
overthe past three decades, market deregulation and political
crises have led to increased inequalities in income and oppor-
tunity in many countries. These inequalities are reflected in
highly fragmented health and social security systems, which
are increasingly differentiated by socioeconomic strata, and
in setbacks for publicly funded health services. As a result,
poorer social groups, including the historically marginalized
and those more recently excluded from social protection sys-
tems, are forced either to forego care or to pay for access to
increasingly costly health-care services. Consequently, access
to health care in many countries has deteriorated to such an
extent that health problems have become a threat to social
development and cohesion.’

Al the same time, the rise in chronic noncommunicable
diseases makes international development goals more difficult
to achieve and complicates strategies for attaining universal
health coverage. Moreover, the epidemiological transition,
which is characterized by a sharp increase in population
growth and a change in the leading causes of death, is rapidly
accelerating in the poorest strata of sociely, where people are
less likely to have access to appropriate services and are al
risk of catastrophic health-care costs."” Many middle-income
countries, including those we investigated, have scaled up ef-

forts to achieve universal health coverage through substantial
health reforms with a particular emphasis on the poor and
vulnerable. These reforms have adopted a range of voluntary
and social health insurance schemes in their attempt to in-
crease service utilization while avoiding financial hardship
and encouraging cquity of access.”

The aim of this study was to investigate gaps in universal
health coverage for specific socioeconomic groups by focus
ing on older adults with chronic illness in China, Ghana,
India, Mexico, the Russian Federation and South Africa. We
examined five key issues: (i) access to basic chronic care
(i) protection against financial hardship; (iii) the influence
of health insurance schemes; (iv) the influence of place of
residence; and (v) general satisfaction with the health-care
system. We also examined progress towards universal health
coverage in the six countries.

Methods

The World Health Organizations (WHO’s) Study on Global
Ageing and Adult Health (SAGE) provides comparable,
publicly available data on adults aged 50 years and older
based on nationally representative household surveys for
six countries: China, Ghana, India, Mexico, the Russian
Federation and South Africa.” These countries have some of
the fastest growing economies globally and together contain
more than 40% of the world’s population spread over four
regions.” We analysed cross sectional data from wave 1 of
the study carried oul between 2007 and 2010. The response
rate in individual surveys ranged from 52% in Mexico to
93% in China.

3Global Health Science Unit, Institute of Social Medicine, Epidemiotogy and Health Economics, Charité Universitdtsmedizin Berlin, LuisenstraBe 57, Berlin, 10117,

Germany.
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Our study population consisted of
all participants in the Study on Global
Ageing and Adult Health who could be
categorized as older adults with chronic
illness: they were aged 50 years and
older and reported being diagnosed
with at least one chronic disease, such
as arthritis, hypertension, stroke, an-
gina, diabetes, chronic lung disease,
asthma or depression. Universal health
coverage was assessed on three dimen-
sions: (1) access to basic chronic care;
(it) income-related equity of access; and
(iii) protection against financial hard-
ship. We also investigated the influence
of health insurance on both access to
basic chronic care and financial hard
ship and the influence of rural or urban
habitation on access and we compared
levels of satisfaction with the health
system between people who did and did
not use oulpatient care.

Access to basic chronic care was
assessed using a compound indicator
with three components: (i) the provi-
sion of treatment, such as medications
or advice on physical activity or diet,
for each of the patient’s conditions;
(i) visiting outpatient services for the
chronic condition or conditions one or
more times in the last reported year;
and (iii) maintenance of a stable health
state after the last outpatient visit. In
the surveys, health-care providers were
categorized as medical doctors, nurses,
physiotherapists or traditional practitio
ners. Equity of access was assessed on
the basis of equal treatment for equal
health needs.” Since all study partici-
pants had chronic conditions, they all
needed access to health care. Therefore,
any income-related disparity in access
to basic chronic care within a country
indicated the existence of an inequity.

Financial hardship was defined in
two ways: (i) catastrophic household
spending on health in the last reported
year of more than 30% of annual average
household income, afterthe deduction of
food expenditure - health expenditure
included prepayments and out-of-pocket
expenses; and (ii) catastrophic out of
pockel expenditure for the last outpa-
tient visit of more than 30% of annual
household per capita income, after the
deduction of food expenditure - expen
diture on the outpatient visit included
doctor fees and the cost of medications,
diagnosisand transport. For our analysis,

we based household income quintiles on
annual household per capita income.'” A
person with any type of health insurance
was classified as insured. Dissatistaction
with the health-care system was assessed
using two indicators: (i) dissatisfaction
with health-care services; and (ii) in-
sufficient involvement in health-care
decision-making.

Statistical analysis

We adjusted study dala for differences
belween countries in survey design
and data collection in Stata version 13.1
(StataCorp. LR, College Station, United
States of America) using person level
analysis weights based on selection
probabilities in the survey sampling
design and a post-stratification factor.
All percentage estimates are weighted.
Differences between countries in ac

cess to basic chronic care and financial
hardship were described using weighted
population means. Within countries, we
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assessed the effect of poverty by stratify
ing data by household income quintile
and looked particularly at differences
between the poorest quintile and the
population mean. Differences in equity
of access between countries were com
pared using concenlration curves and
indices. We employed logistic regres-
sion modelling to estimate: (i) the effect
of health insurance on access to basic
chronic care and financial hardship;
(ii) the effect of rural or urban residence
on access; and (iii) the effect of using
outpatient services on dissatisfaction
with the health system. Models were
adjusted for sex, age, place of residence,
educational level, income quintile,
comorbidity and insurance. Finally, we
examined the effect of macroeconomic
and social factors on universal health
coverage in different countries by deter
mining whether gross national income
per capita, public health expenditure
per capita or the Gini coeflicient was

Fig. 1. Access to basic chronic care by adults aged 50 years or older with chronicillness in
six middle-income countries, 2007-2010
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[able 1. Demographic and socioeconomic characteristics of participants, study of universal health coverage for adults aged 50 years or
older with chronicillness, 2007-2010
Characteristic China Ghana India Mexico Russian South Africa
Federation
Study population,® n 6558 1327 2623 1341 2916 1866
Prevalence of chronicdisease 505 (18510524) 320(29810344) 41.8(39.210444) 550 (49510603) 72.7 (69.1 10.760) 505 (47.31053.7)
in the SAGE population,® %
{95% Cl)
Agein years, mean (SE) 64.2(0.2) 66.3(04) 62.3(03) 64.8(0.9) 652 (0.7) 624 (04)
Female sex, % (95% Cl) S45(532t0557) 546(50910582) 475 (41610504) 620(5431069.1) 619(57.7t0650) 628 (59.21066.3)
Comorbidity, % {95% ClI} 384(36610403) 294 (26410326) 375(3451t0407) 361 (2901t0440) 633(590t0674) 42.7(38610469)
Urban residence, % (95% Cl)  550(53110569) 523 [4841t056.3) 335(26810410) 81.6(/45t0871) 713(5861081.3) 687 (63.710733)
Health insurance, % (95% Cl}
None 109(92t0128) 525487t0564) 949(927t0964) 274(171 t040.8) 02(01to06) 798(764t08238)
Mandatory 76.5(73.1t079.5) 23(1410328) 23(141036) 538(43.11064.1) 983 (9641099.2) 70(521t094)
Voluntary 59(481073) 432(3931047.1) 27(15104.7) 186(13.01025.9) 07(021023) 99(741013.0)
Both mandatory and voluntary 68 (46109.8) 20(1.2t032) 0.2 (0.1 t005) 03{(0.1t01.2) 07(02t02.8) 33(21to51)
Educational level, % (25% CI)
Less than primary school 38.2(35.21041.3) 554 (51.310594) 438(3961048.1) 53044810 61.1) 18(L11029) 449 {40.31049.5)
Primary school 210(18410239) 100(80to124) 179(14810214) 235(1761030.8) 64(41t099) 246(212t0285)
Secondary school 21.3(1951023.2) 65(50t086) 166(138t0198) 1528610255 199(15110258) 164(133t0201)

More than secondary school 195(1651022.8)

28.1 (25.0t031.5)

21.7(17610264) 8.2{4810136) 71.8 (64.7 to 78.0)

Cl confidence interval, SAGE: Study on Global Ageing and Adult Health; SE standard error.
2 The study population comprised chronically ill participants inwave 1 of the World Health Organization’s SAGE.

14.1 (1091018.1)

® Percentage of participants in wave 1 of SAGE, which included only people aged 50 years or older, who were diagnosed with a chronic condition.
¢ Comorbidity was defined as having at least two chronic conditions

Notes: Chronic ilness was defined as being diagnosed with at least one chronic disease. Percentages are weighted

associated with access to basic chronic
care without incurring catastrophic
out-of pocket expenditure for the last
outpatient visit.''="’

Results

Our study population comprised 16631
individuals who formed nationally
representative samples. The proportion
of females was highest in South Africa
(62.8%; 95% confidence interval, CI:
59.2 10 66.3) and lowest in India (17.5%;
95% Cl: 44.6 to 50.4) and the mean age
of participants ranged from 62.3 years
(standard difference, SD: 0.3) in India to
66.3 years (SD: 0.4) in Ghana (Table 1).
The proportion living in an urban area
ranged from 33.5% (95% CI: 26.8 to
41.0) in India to 81.6% (95% Cl: 74.5 1o
87.1) in Mexico and the proportion with
health insurance ranged from 99.7%
(959% CI: 99.4 to 99.9) of Russians to
only 5.2% (95% Cl:3.6 to 7.3) of Indians.

Access to basic chronic care varied
widely: the proportion of participants
with access to basic chronic care was
highest in South Africa (47.6%; 95% CI:
43.31051.9) and the Russian Federation
(43.5%; 95% Cl: 38.6 to 48.4). The figures
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for Ghana, India and China were 36.9%
{95% CI: 33.3 to 40.6), 32.9% (95% CI:
29.210 36.8) and 30.5% (95% CI: 27.8 to
33.4), respectively, and in Mexico il was
only 20.6% (95% Cl:15.1 to 27.4; Fig. 1).
Access rates were highest for the richest
houschold income quintile in all coun-
tries. In Ghana, there was a continuous
gradient from poor to rich. In India, the
access rate decreased from the poorest
to the second poorest quintile and then
increased continuously to the richest
quintile. There was a sharp increase
in the access rate for the fourth and
fifth income quintiles in Mexico and,
for the richest quintile, in the Russian
Federation. In China and South Africa,
only small changes in the proportion
with access were observed across the
quintiles (Fig. 2). Moreover, the concen-
tration curves for all countries except
South Africa lay below the equity line
and tested dominant (Fig. 3, available
at: hitp://www.who.int/bulletin/vol/
umes/94/4/15-163832), which indicates
that the rich had disproportionate ac-
cess to chronic care. Inequity of access
was most pronounced for Mexico. The
related concentration index varied sub

stantially from 0.003 (95% CI: -0.045

to 0.050) for South Africa to 0.249 (95%
CI: 0.087 to 0.403) for Mexico - higher
values indicate greater inequity between
rich and poor (l'ig. 1).

The proportion of households
that faced catastrophic health spend-
ing in the last reported year varied
between 23.5% (95% CI: 19.3 to 28.3)
in South Africa and 65.5% (95% CI:
60.6-69.8) in Ghana. Financial hard-
ship was present in all sociocconomic
strata, though the proportion affected
was generally highest in the poorest
household income quintile, except in
Mexico, where the proportion affected
was highest in the third quintile (Fig. 5,
available at: http://www.who.int/bulw
letin/volumes/94/4/15-163832). The
proportion with catastrophic out-of
pocket expenditure for the last outpa-
tient visit varied between 14.5% (95%
Cl: 12.7-16.4) in China and 54.8%
(95% CI: 149.1 to 60.4) in Ghana. The
proportion of the poorest quintile that
experienced such expenditure ranged
trom 25.5% (95% CI: 10.1 to 51.0) in the
Russian Federation to 94.5% (95% CI:
81.6 to 98.5) in Mexico (T'ig. 6, avail
able at: http://www.who.int/bulletin/
volumes/94/4/15-163832).
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Participants with health insurance
were significantly more likely to have
access to basic chronic care than those
without in China, Ghana, India and
Mexico but not South Africa (Table 2).
In India, insurance increased the odds
more than threefold. Nevertheless,
insurance did not necessarily protect
against financial hardship. In China,
Ghana, India and South Africa, the risk
of catastrophic health spending in the
last reported year was the same or even
higher for the insured as the uninsured.
In India, health insurance was also asso-
ciated with a higher risk of catastrophic
out of pocket expenditure for the last
outpatient visil. However, in Mexico
insurance coverage was associated with
asignificantly lower risk of catastrophic
out-of-pocket expenditure for the last
outpatient visit (odds ratio, OR: 0.35;
95% Cl: 0.14 to 0.84) and a nonsignifi
cantly lower risk of catastrophic health
spending in the last reported year (OR:
0.49; 95% CI:0.22t0 1.07). In Ghana, the
insured had a significantly lower risk of
catastrophic out-of-pocket expenditure
(OR: 0.38; 95% CI: 0.23 to 0.62) but a
nonsignificantly higher risk of cata-
strophic health spending in the last year
(OR: 1.22; 95% CI: 0.86 to 1.73). Living
in a rural rather than an urban area was
nol associated with a lower likelihood of
access to basic chronic care in any coun-
try except Ghana, where people living in
rural areas were significantly less likely
to have access (Table 3).

Only 4.5% (95% Cl: 3.0 to 6.7) of
the participants in Ghana were dissatis-
fied or very dissatisfied with health-care
services, as were only 6.3% (95% CI:
5.2 to 7.5) in China (Table 4, avail-
able at: http://www.who.int/bulletin/
volumes/94/4/15-163832). The highest
proportion who were dissatisfied or very
dissatisfied was in Mexico (20.8%; 95%
Cl: 16.0 to 26.7), where, in addition,
19.1% (95% CI: 14.3 to 25.1) rated their
involvement in health-care decision-
making as “bad” or “very bad”. In China,
Ghana, Mexico, the Russian Federation
and South Africa, people who did not
use outpatient care lended to be less
satisfied with the health system than
those who did (Table 4).

The six countries in our study dif
fered markedly in theirlevel of econom
ic and social development: for example,
gross national income per capita in the
Russian Federation was approximately
six times that in Ghana (Table 5, avail
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Fig. 2. Access to basic chronic care by adults aged 50 years or older with chronicillness,
by household income quintile, in six middle-income countries, 2007-2010
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Notes: Chronic illness was defined as heing diagnosed with at least one chronic disease. Household
income quintiles were based on annual household per capita income Quintile 1 represents the poorest
and quintile 5 represents the richest.

Fig. 4. Concentration index for access to basic chronic care for adults aged 50 years or
older with chronicillness, by Gini coefficient, in six middle-income countries,
2007-2010
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Notes: Chronk illness was defined as being diagnosed with at least one chronic disease. The
concentration index varies from =1 to +1 and is 0 for equity of access to basic chronic care A value
greater than 0 indicates that the rich have better access to care than the poor, The Gini coefficient
measures the extent to which the distribution of income or consumption expenditure among individuals
or households within an economy deviates from a perfectly equal distribution: a coefticient of 0
represents perfect equality, whereas a coefficient of 1 implies perfect inequality.
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Table 2. Healthinsurance, access to care and catastrophic expenditure for adults aged 50 years or older with chronicillness in six
middle-income countries, 2007-2010

Indicator of universal OR (95% C1)* for indicator for insured® versus uninsured partidpants‘

heaith coxcrage China Ghana India Mexico Russian South Africa
Federation?

Access to basic chronic 154 (102t0233) 169(125t0228) 3.03(188t04387) 2.73(140t0533 N/A 101067 t0 1.52)

cae*

Catastrophic health 150(1.1310199) 122(086t0173) 196(100t0385) 049(022to107) N/A 339201 to 5.70)

spending in last yearf

Catastrophic out-of- 094 (05410 163) 0.38(023t0062) 190(1.14t03.17) 0.35(0.14t00.84) N/A 142 (0.38t0 5.25)

pocket expenditures

Cl: confidence interval; N/A: not applicable; OR: odds ratio.

3 ORsand 95% Clwere calculared using logistic regression models that controlled for sex, age, urhan or rural residence, educational level, household income quintile
and comorbidity

b Health insurance included voluntary and mandatory insurance

¢ Participants had reported being diagnosed with at least one chroni disease

4 As insurance coverage was almost universal in the Russian Federation no ORs could be calculared.

* Basic chronic care included: (i) the provision of treatrnent, such as medications or advice on physical activity or diet, for each of the patient’s conditions; (if) visiting
outpatient services for the chronic condition or conditions one or more times in the last reported year; and (i) maintenance of a stable health state after outpatient
care.

! Canastrophic health spending in the last year was defined as the household spending more on health in the last reported year than 30% of annual household
income after deduction of food expenditure

9 Catastrophic out-of-pocket expenditure was defined as spending more on the fast outpatient visit than 30% of annual household per capita income, after deduction
of food expenditure.

able at: http://www.who.int/bulletin/
volumes/94/4/15-163832). Generally, 9./, Accessto baskc!wonk(a!e.wlthoutcam.trophkexpendlmreforadultsagedSo
countries with larger socioeconomic years or olq!ermtll chronicillness, by national income and health expenditure, in
inequalities had greater inequities in sixmiddle-income countries, 2007-2010

access to basic chronic care. The excep

tion was South Africa, where access to

basic chronic care was equally distrib- Annual national per capita
uted across houschold income quintiles expenditure on public health (US$)
despite the country having one of the - 900
highest levels of social inequality in Popuaton miean 100 2 -
the world (Fig. 4). In fact, South Africa
performed best in terms of achieving Poorest household income quintile
universal health coverage: 45.5% (95%
Cl: 41.1 to 50.0) of all participants had
access to basic chronic care without
incurring catastrophic out-of-pocket
expenditure for the last outpatient visit
(Fig. 7). The Russian Federation had
the highest gross national income per
capita and the highest public health
expenditure per capita. Generally, access
to basic chronic care without financial
hardship in the country was similar to
that in South Africa, but the poorest
quintile was disadvantaged. Although
China’s gross national income per 0 T T T T 1
capita was comparable to South Africa’s, 0 3000 10000 15000 2000 25000
both public health expenditure and the Gross national income per capita (intemational dollars)

proportion of participants with access

Ly hasic.. FHIRBIGCAE witho.u - Rnagclel ﬁzie\ljrg;iliutautl:eiﬂ:; defined a5 being diagnosed with at least one chronic disease Catastrophic
bardship »were lowel.'. Mexico biad th’e out-of-pocket expenditure was defined as expenditure more than 30% of annual household per capita
second highest public health expendi- income, after the deduction of food expenditure ar the last outpatient visit. Household income quintiles
ture but performed poorly in terms of were based on annual household per capita income Figures for gross national income per capita were
providing universal health coverage: adjusted for purchasing power parity.
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Table 3. Area of residence and access to hasic chronic care by adults aged 50 years or older with chronicillness in six middle-income

countries, 2007-2010

Access to basic chronic care China

(n=6558)

India
(n=2623)

Ghana
(n=1327)

Mexico
(n=1341)

Russian Federation  South Africa
(n=2916) {n=1866)

Proportion of rural residents
with access,® % (95% Cl)
Proportion of urban residents
with access % (95% Cl)

QOdds of access for ural versus
urban residents, OR (95% C1)®

30.3(26.01035.1) 30.0(24.81035.7) 304 (27.21033.8) 31.5(18.01049.0)
307 (27310343) 432(38610479) 380(28710484) 181(12.710252)

1.12(0.85 10 148) 061 (045t0084) 093 (06010 145) 1.64 (08310 328)

466 (37.01056.3) 52.1 (45410 58.8)

422(36810479) 455(41.310498)

1.19(0.7810 1.81) 1.22(08610 1.75)

Ct confidence interval; OR: odds ratio.

* Proportion of residents with access to basic chronic health care.
b The ORs and 95% Cls were calculated using a logistic regression model that controlled for sex, age, health insurance, educational level, household income quintile

and cormorbidity.

Notes: Chronic illness was defined as being diagnosed with at least one chronic disease Percentages are weighted

only 7.3% (95% Cl: 3.0 to 17.1) of the
poorest quintile had access to basic
chronic care without financial hardship
and the proportion with access to basic
chronic care without catastrophic out
of-pocket expenditure was the lowest
of all six countries, including Ghana
and India, which both had lower gross
national incomes per capita.

Discussion

The prevalence of diagnosed chronic
conditions in people aged 50 years
or more varied widely among the six
study countries and was higher in the
more developed and more urbanized
areas. This may be due to the negative
health impact of the lifestyle changes
accompanying modernization.'* None
of the six countries provided access to
basic chronic care for more than half
the participants, which is in line with
evidence of gaps in essential services for
noncommunicable diseases in low-and
middle-income countries.”” Although it
is often assumed that wealthier countries
may be better at providing health ser

vices for noncommunicable diseases, we
found no evidence that a higher level of
development was associated with greater
universal health coverage.”

The inequities in health coverage we
observed in middle-income countries
and that have been reported in other
studies persist despile substantial health
reforms aimed at improving universal
health coverage, especially for poor
and vulnerable groups.”’~** The poor
chronically ill were less likely to receive
basic chronic care and more likely to
face financial hardship than the better
off in all countries in our study, except
in South Africa, where primary health

care is provided free to all citizens.”” Al-
though previous evidence suggests that
rural residents have more limited access
to primary care than urban residents and
are less likely to have health insurance,*
we found that participants in rural and
urban areas had similar access to basic
chronic care in all study countries except
Ghana. More detailed country specific
data are required to explore this poten-
tial difference in greater depth.

In Mexico, we found that almost
80% of the participants did not have
access to basic chronic care, which is
consistent with the Mexican President
Pefia Nieto’s statement in 2013 thal
much of the population cannot ex-
ercise their right to health.”” In 2014,
the Mexican National Council for the
livaluation of Social Development Policy
reported that only 21.4% of the popu-
lation received medical care for their
health problems but that between 84%
and 97% of people with health problems
did receive medical treatment.’”® The
inconsistency may be due to the differ-
ence between perceived and medically
defined health needs. Since individuals’
experiences and expectations of the
probable outcome of medical care can
shape perceptions of their health status,
many older people may not think their
health problem requires medical care
despite being diagnosed with a chronic
condition.”™ We found that people who
were dissatisfied with the health system
were less likely to seek care despite medi-
cal need. The same appears to be true for
people who perceive it as ineffective.” In
India, the common belief that the private
sector offers befter quality care coupled
with inadequate public provision hasled
many people to use private facilities and
bear high out-of pockel costs despite
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increased investment in public health
and the exemption of vulnerable groups
from user fees.!

We found that both the insured
and uninsured could experience fi
nancial hardship in all study countries.
Although health insurance improved
access to health care, it also increased
the risk of catastrophic health spend
ing in most countries. In the Russian
Federation, universal health insurance
became mandatory in 1993 and health
services are provided free at the point
of care. However, the cost of pharma-
ceuticals excluded from guaranteed
packages and informal payments can
result in catastrophic expenditure.” In
Ghana, where a national health insur-
ance scheme was established in 2003, we
(()Uﬂd ”18' insurance increased access o
basic chronic care and protected against
catastrophic out-of-pocket expenditure
for the last outpatient visit, in agreement
with the previous findings.” However,
insured households were more likely to
incur catastrophic spending during the
last year, perhaps due to more frequent
service utilization by the insured.”

In China, health insurance did not
significantly influence the likelihood
of catastrophic out-of-pocket expendi-
ture for the last outpatient visit but the
insured were more likely to experience
catastrophic spending during the last
year, as reported previously.”" This
suggests that recent social health insur-
ance programmes in China have neither
reduced the risk of catastrophic spend-
ing nor relieved the financial burden on
older people with chronic conditions. In
India and South Africa, a small minority
of insured people had an increased risk
of catastrophic spending - they were
mainly covered by privale insurance
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schemes that may have encouraged the
use of specialist providers with higher
co payments.”** In Mexico, insurance
generally increased protection against
financial hardship. However, our find-
ings provide only partial evidence that
the voluntary Seguro Popular insurance
scheme introduced in 2003 protected
against financial hardship because
health service utilization was extremely
low, especially among the poor, and little
information was available on insurance
schemes in Mexico's hxghly fragmcnted
health insurance system.”

Our study had several limitations.
The WHO Study on Global Ageing and
Adult Health provides the best, avail-
able, comparable data on older adults
with chronic illness in middle-income
countries because it uses a unified
method but the self-reported prevalence
of noncommunicable disease is less than
the actual prevalence in older people. In
particular, in some countries the poor
are less likely to be given a diagnosis.”
Accordingly, the level of access to basic

| older adults

chronic care may have been overesti-
mated and, consequently, inequities may
have been underestimated. Although the
national representativeness of the house-
hold survey could have been weakened
by the variation in response rate between
countries, the results of our sensitivity
analysis confirmed the validity of the
samples (data available from the cor
responding author).

Universal health coverage remains
a distant hope for many older adults
with chronic illness in middle-income
countries. Although allocating a higher
share of a country’s gross national in-
come to health might improve services
and subsidize health care for the poor,
economic development does not in
itsell guarantee universal health cov
erage or greater equity. Nevertheless,
lower socioeconomic inequality gener-
ally leads to more equal distribution of
health services. Yet, as evident in South
Africa, the provision of free primary
health care can help achieve equitable
universal health coverage despite high

Christine Goeppel et 2

socioeconomic inequality, which sug-
gests that universal social protection
may guard better against catastrophic
expenditure than insurance schemes.
If gaps in universal health coverage are
to be closed, it is essential that the care
provided is acceptable to the population.
Consequently, health reforms should
aim to improve service quality and
promote democratic oversight of health
care through increased social participa-
tion in addition to expanding insurance
schemes. The provision of universal
health coverage for older people with
chronic conditions is particularly chal-
lenging for low- and middle-income
countries, especially given the ongoing
epidemiological transition. It is crucial,
therefore, that future health policies are
tailored to the specific needs of older
people. W
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Evaluation de la couverture sanitaire universelle pour desadultes de 50 ans ou plus, atteints de maladie chronique, dans six

pays a revenu intermédiaire

Objectif Lvaluer la couverture sanitaire universelle pour desadultes de
50 ans ou plus, atteints de maladie chronigue, en Afrique du Sud, en
Chine, dans la Fédération de Russie, au Ghana, en Inde et au Mexique.
Méthodes A partir de [étude de FOMS sur le vieillissernent et la santé
des adultes dans le monde (SAGE), nous avons obtenu des données
sur 16631 participants, 4gés de 50ans ou plus, chez qui au moins une
maladie chronique a été diagnostiquée. Laccés a des soins chroniques
de base et les difficultés financigres ont été évalués, et des analyses
par régression logistique ont permis de déterminer linfluence d'avoir
une assurance maladie et lnfluence de vivre en milieu rural ou urbain.
Résultats La part pondérée des participants bénéficiant d'un accés a
des soins chroniques de base varie entre 20,6% au Mexique et 47,6%
en Afrique du Sud. Les taux d'acces sont inégalement répartis et en
défaveur des personnes pauvres, sauf en Afrique du Sud, otilessoinsde
santé primaires sent gratuits pour tous Le fait d’habiter en milieu rural
n'a pas dincidence sur cet acces La proportion des participants ayant

di assumer des dépenses directes catastrophiques pour leur derniére
consultation ambulatoire sétablit entre 14,5% en Chine et 54,8% au
Ghara. Dans la plupart de ces pays, les difficultés financieres sont plus
fréquentes chez les personnes pauvres, mais elles affectent toutes les
tranches de revenus. Les assurances maladie améliorent généralement
I'accés aux soins mais offrent une protection insuffisante contre les
difficultés financigres.

Conclusion Aucun des pays étudiés ne perrmet & plus de la moitié
des participants atteints de maladie chronique d'accéder aux soins
chreniquesde base. Dansla majorité de ces pays, les personnes pauvres
sont moins susceptibles de bénéficier de soins et plus exposées aux
difficultés financiéres. Néanmoins, linégalité en termes d'acces aux
soins nest pas entiérernent déterminée par le niveau de développement
éconornique ou par la couverture d'assurance. Les réformes a venir des
systémesde santé devraient viser aaméliorerla qualité des serviceseta
favoriser une supervision plus démocratique des soins de santé.

Peziome

OueHKa obecneueHus Bceobuiero oxsara yanyramu 3gpaBooxpaHeHna B3poUioro HaceneHna B Bospacre ot
50 nert, ctpagaowero XPOHUYeCKuMn 3aboneBaHuaMM, B WECTN CTpaHax co CpegHUM YPOBHEM AOXO40B

lenb OuenuTe ofecneyenne Bceobuyero oxeata ycnyramu
3PAaBOOXPAHERUA BIPOCNOND HaceNeHua B Bo3pacTe oT 50 ner,
CTRagarWeroXpoHnieckmm sabonesanamm, & [ane, Mnaun, Kutae,
Mekevike, Poccuiickon Oegepaiun v 10xHon Appuke.

Mevoabl Ha ocHose uccneosalua BeemupHoi opraHusalment
30REBOOXPAHEHINA NO NRCBNEMAM IOBANLHORC CTaPEHMA M 3ACPOBLA
BIPOCALIX NI0AER DLy NoNyYSHbl AakHbE No 16 631 yUacTHUKY
NCCNefoeaHust B Bospacre or 50 N1er, y KOTOPBIX ANarHOCTUPOBAHO
N0 MeHbLISH MEPRE OIHO XPOHWYECKOe sabonesanne. B pesyneiare
NPOBEACHUA aHaNM3a € UCNONBIORAHUEM MOACNU NOTUCTUYECKON
perpeccun Buinu OUEHeHb AOCTYNHOCTL Ga3080M MeAUUMHCKOM
NOMOLM ANA NEYSHWA XPOHNYECKUX 3360NSBAHMA U PUHIHCOBbIS
TPYAHOCTH, 3@ TAKKE ONPEJENEHO BANSIHUE HANMHNA MESULIMHCKOM
CTPAXOBKY W NPOXUBAHUA B CENBCKMX AW FOPOACKUX YCNOBUAX.
PesynbTathl B3pewennan aona yHacTHUKOB, MMEIOWMX BOCTYN
K H330BOW MEAMUMACKON NOMOLM ANA NEUYLHUA XPOHUUSCKUX
zaboneeannit, Bapbuposaiace o1 20,6% & Mekcuke o 47,6% &
[OxHon Appuke. locTynHOCTs nomoum Beifa HEPaBHOMEPHO
Pacrnpelenera; caman H13Kasn Crenedo JOCTynHoCTn bbina
liad)MKCMp()BﬂHE] ANA MaNOUMyLLIENO HaCeNeHnsA, 3a WCKIMIOYEHNEM
HaceneHua KkHO ADPUKK, e NEPBMYHAA MEAUUMHCKAA NOMOLY L

Becnnatia AN Beex. MPOXKUBAHUE B CENBCKOM MECTHOCTU HE
CKa3anoch Ha BoCTynHOCTU. Jona Nogen, NPesbicuBILIMY Npesen
PACXOB0E U3 CODCTBEHHDIX CPEACTE NPM NocnegHem oOpalleHnn
8 NOMMKANHKKY, Bapbupoeanacs ot 14,5% e Kurae o 54,8% e laxe.
DOUHAHCOBKE TRYAHOCTY B BOABIIEM YUCNE CNYYacB UCNLITHIRANG
MANOUMYLES HAaCENEHUE B OONBUIMHCTBE CTPaH, HO OHW 3aTPOHYM
BCE MPYNNLINO YPOBHI AOXCACE Hanuuue MeArUMHCKON CTPAXOBKN
B Uefiom CNocobCTBOBAND MNOBBIWEHUIO JOCTYNHOCTA MEGUKO-
CE]HV]TH[)HOIZ NOMOLNW, OfHAKO CTPAXOBKa He Nnpeoctasnand
NOCTATOUMHON 3alUTH OT UHAHCOBBLIX TRYAHOCTEN.

BbiBop Hi & 0iHCHM CTRaHE BONbLISI YaCTV YHECTHNKOE, CTRAFARWMX
XPOHUYSCKUMA 3300NEBIHNAMKU, HE NPEROCTABAANCA AOCTYN
K Ga20B01M MEAVUMHCKON MNOMOLN LS5 IEYEHWS XPOHWYECKNX
3abonesanuit. B BONLIMHCTBE CTRaH BEPOATHOCTE NONYYEHUA
NOMOLLUM MANCUMYLLMMA YHACTHUKaMY BbINa HKE, @ BEROATHOCTE
CTONKHOBERWS ¢ GUHAHCOBLIMU TDYAHOCTAMY — Bbllle. [em He
MEHEE HEDABHOMEPHOCTBAOCTYINE HE B NONHON MEPE ONPELensnac
CTelNeHbl) 3IKOHOMNUYSCKOTO pa?,BIAIVIH U Hann4ama (ZI[)@)X()BKM.
byaywne pedopmbl 34paBOOXDAHEHNA BOMKHB CTABNTL Nepes
cOBO Lenb yNyUIEHNA KasecTsa U NOBBILIEHNA 001E0CTYNHOCT
MEOUKO-CAHUTAPHON NOMOLLM.
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Resumen

Evaluacion de la cobertura sanitaria universal para adultos de 50 afios 0 mas con enfermedades crénicas en seis paises de

ingresos medios

Objetivo Cvaluar la cobertura sanitaria universal para adultos de 50
anos o mas con enfermedades crénicas en China, Federacién de Rusia,
Ghana, India, México y Sudéfrica.

Métodos Se obtuvieron datos de 16631 participantes de 50 afios o
mésdiagnosticados con, al menos, una enfermedad cronica del Estudio
de la OMS sobre envejecimiento y salud de los adultos en el mundo.
Se evaluaron el acceso a atencién crénica basica y las dificultades
econdmicas y se determiné la influencia del seguro sanitario y de la
residencia rural o urbana mediante un andlisis de regresion logistica.
Resultados | proporcion ponderada de participantes con acceso a
atencién crénica basica varié desde un 20,6% en México a un 47,6%
en Sudéafrica. Las tasas de acceso estaban desigualmente distribuidas
y la poblacién pobre se encontraba en desventaja, salvo en Sudafrica,
dondle la atencién sanitaria primaria es gratuita para todo el mundo.
La residencia rural no afectaba al acceso. La proporcion de gastos

catastréficos directos durante la Gltima visita ambulatoria varié desde un
14,59 enChinaa un 54,8%en Ghana. Las dificultades econdmicas eran
més comunes entre los pobres en la mayorfa de palses, pero afectaron
todos los grupos de ingresos. Por norma general, los seguros sanitarios
aurnentaron el acceso a la asistencia, pero no ofrecieron la suficiente
proteccién frente alas dificultades econdmicas

Conclusién Ningtin pals ofrecia acceso a atencién cronica bésica a
mas de la mitad de los participantes con enferrnedades crénicas. En
la mayoria de los paises, los pobres tenian menos posibilidades de
recibir asistencia y mas de sufrir dificultades econdmicas. No obstante,
la desigualdad en el acceso no estaba totalmente condicionada por el
nivel de desarrollo econdmico o la cobertura del sequro. Las futuras
reformas sanitarias deberian tener como objetivo mejorar la calidad del
servicioy aurnentar la supervision dernocratica de la atencién sanitaria,
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Fig. 3. Concentration curves for access to basic chronic care, by household income and
country, in six middle-income countries, 2007-2010
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Fig. 5. Catastrophic health spending in last reported year by adults aged 50 years or
older with chronic liness, by household income and country, insix middle-
income countries, 2007-2010
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Notes: Chronic illness was defined as being diagnosed with at least one chronic disease. Catastrophic
health spending in the last year was defined as the household spending more on health in the last
reported year than 30% of annual household income, after deduction of food expenditure. Household
incomne quintiles were based on annual household per capita income. The greater the distance between
quintiles, the greater the effect of household income on the likelihood of catastrophic health spending

Fig. 6. Catastrophic out-of-pocket expenditure for last outpatient visit for adults aged
50 years or older with chronicillness, by household income and country, insix
middle-income countries, 2007-2010
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Notes: Chronic illness was defined as being diagnosed with at least one chronic disease. (atastrophic
out-of pocket expenditure was defined as expenditure more than 30% of annual household per capita
income, after the deduction of foud expenditure at the last outpatient visit Household income quintiles
were based on annual household per capita income The greater the distance between quintiles, the
greater the effect of household income on the likelihood of catastrophic out-of-pocket expenditure
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Creative Commons Namensnennung 4.0 Lizenz

Die deutsche Bundesregierung erkannte, dass sich das Feld der Globalen Gesundheit
derzeit schnell und dynamisch entwickelt. Um auf mogliche zukunftige
Herausforderungen der Globalen Gesundheit vorbereitet zu sein und um auf diese
Einfluss nehmen zu kdnnen, erarbeiteten mehrere Bundesministerien zu dem Thema

ein Ubergreifendes Konzept und veroffentlichten dieses 2013.

Dabei verblieb die Position der Bundesregierung einerseits innerhalb traditioneller
Perspektiven der binaren Nord-Sud-Entwicklungshilfe und internationaler Politik.
Andererseits wurde zeitgemal} auf der Basis des Grundrechtes auf Gesundheit, fur
eine allgemeine Gesundheitsversorgung, eine Starkung der WHO sowie eines

Ausbaus von intersektoralen Kooperationen argumentiert.

Damit verpasste die Bundesregierung in ihrem Konzept leider, zukunftsweisend und
koharent zu sein z.B. im Sinne einer ,Gesundheit in allen Politikfeldern“ (health in all
policies) oder im Kontext geistiger Eigentumsrechte im Bereich von Forschung und

Entwicklung zu armuts-assoziierten und vernachlassigten Erkrankungen.

Ahnlich unzeitgemaR positionierte sich die Bundesregierung auch zu bekannten
sozialmedizinischen Erkenntnissen. Wahrend die Einflisse der sozialen
Determinanten auf die ungleiche Verteilung von Gesundheit gerade auch in Landern
mit niedrigem- und mittlerem-Einkommen unbestritten sind, formulierte das Konzept
der Bundesregierung eine Orientierung hin zu technologischen Lésungen und dem
Export von Fachexpertisen und nicht in Richtung von sozialer Gerechtigkeit. Diese
politische Ausrichtung lasst leider einen umfassenden systematischen Ansatz mit

einer multilateralen globalen Orientierung vermissen.
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Das erste Konzept der Bundesregierung zu Globaler Gesundheit ist daher zwar ein
wichtiger Schritt, winschenswert ware dartber hinaus aber eine zukunftsweisendere

und umfassendere Strategie der Bundesregierung zu diesem wichtigen Thema.
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Recognising global health as a rapidly emerging policy field, the German federal government recently released
a national concept note for global health politics (July 10, 2013). As the German government could have a
significant impact on health globally by making a coherent, evidence-informed, and long-term commitment
in this field, we offer an initial appraisal of the strengths, weaknesses, and opportunities for development
recognised in this document. We conclude that the national concept is an important first step towards the
implementation of a coherent global health policy. However, important gaps were identified in the areas of
intellectual property rights and access to medicines. In addition, global health determinants such as trade,
economic crises, and liberalisation as well as European Union issues such as the health of migrants, refugees,
and asylum seekers are not adequately addressed. Furthermore, little information is provided about
the establishment of instruments to ensure an effective inter-ministerial cooperation. Finally, because
implementation aspects for the national concept are critical for the success of this initiative, we call upon the
newly elected 2013 German government to formulate a global health strategy, which includes a concrete plan
of action, a time scale, and measurable goals.
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paid little attention to the concept of global

health, which is an emerging policy field (1). The
country’s involvement in the field (2) has been referred
to as literally invisible (3) and in a stage of infancy (4).
For this reason, the authors welcome the launch of a
first national concept document for global health poli-
tics entitled Globale Gesundheitspolitik gestalten -
Gemeinsam handeln — Verantwortung wahrnehmen (Shap-
ing Global Health — Taking Joint Action — Embracing
Responsibility — 10 July 2013) (5).

To date, German governmental institutions have

TThese authors contributed equally to this work.

In line with other countries that have already launched
national global health strategies — such as Switzerland
(2006), the United Kingdom (2008), Norway and Japan
(2010), Sweden (2011), as well as the European Union (6)
(EU) — with the release of this document, the German
federal government also expresses its commitment to
advancing health and wellbeing on a global scale.

The primary goal stated in the government’s national
concept (5) is to make an active and consolidated
contribution to solving pressing global health challenges
of our time. It defines five key areas of action where

Global Health Action 2014. © 2014 Kayvan Bozorgmehr et al. This is an Open Access article distributed under the terms of the Creative Commons CC-BY 4.0 1
License (http://creativecommons.orglicenses/oy/4.0/), allowing third parties to copy and redistribute the material in any medium or format and to remix,
transform, and build upon the material for any purpose, even commercially, provided the original work is properly cited and states its license.
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Germany can play a vital role in improving health on a
global level: 1) tackling cross-border threats to health; 2)
strengthening health systems worldwide (by enhancing
systems of social health protection and improving public
access to health care services); 3) ensuring intersectoral
cooperation for health; 4) promoting/strengthening
health research and the health care industry; and 5)
strengthening the global health architecture (5).

We maintain that as an important voice in the
international community, Germany has a special respon-
sibility towards global health both at the European and
the global level. The government has traditionally
embraced its responsibility for health in developing
countries primarily via bilateral (and to a lesser extent
multilateral} aid. Health policy at the European level, in
contrast, has been mainly embraced via legal frameworks
within the EU. Presenting a coherent, evidence-informed,
and far-sighted global health concept that overcomes
these North-South binaries and draws upon the
strengths of other countries’ recent strategies could thus
have a significant impact on health globally.

The effort of the German government to prepare the
presented global health concept is highly valued and its
release has already initiated debate about gaps and am-
bitions (4, 7). In order to provide a rationale for proposals
for further improvement related to the concept, the
strengths, weaknesses, opportunities, and threats identi-
fied in the national concept have been analysed and are
detailed in this paper. Four authors (KB, WB, MK, OR)
independently read the concept of the federal government
with the task to evaluate the major strengths and weak-
nesses in the document. Common issues identified by more
than one author were fed into a preliminary list of items
considered to be most important. This list was reviewed
and scrutinised until all authors reached consensus.

We identified three major strengths relating to im-
portant issues on the global health agenda: Firstly, a
clear and unequivocal commitment to Universal Health
Coverage (UHC) (8) based on the ‘human right to health’
(HR2H) (9) approach, including health systems strength-
ening; equality and equity in access to quality health care;
protection against catastrophic health expenditure (10);
and the acknowledgement of the regulatory role of states
in this context.

Secondly, there was an equally clear and unequivocal
commitment to strengthen the leadership role of WHO
as the sole coordinating agency for global health policy.
This includes, in line with the Paris Declaration on Aid
Effectiveness, a clear commitment to counter attempts to
create new organisations and initiatives in the (global)
health sector duplicating existing mandates and tasks.
Noteworthy is particularly the commitment to strengthen
the ‘core mandate’ of the WHO in setting binding norms

and standards for its member countries andall other actors
in global health — an issue widely discussed in the context
of a Framework Convention on Global Health (11).

Thirdly, the national concept aims to strengthen inter-
sectoral cooperation (12) in order to improve population
health by adopting a public health approach instead of an
individual, exclusively biomedical approach.

On the contrary, the national concept contains some
mmportant gaps and weaknesses. For example, no refer-
ence is made to the important debates on the impact of
intellectual property rights on access to medicines and
innovation in health. In particular, policy coherence with
regard to the WHO General Strategy and Plan of Action
on Public Health, Innovation and Intellectual Property
(GSPoA) and its follow-up, which are central for the
problem of adequate incentives for medical research,
remains unaddressed (13). In this particular context, the
government’s concept falls short of the EU council
conclusions (6). With the elaborations on falsified
medicinal products, ignoring the role of generics and
compulsory licenses, the government’s concept (con-
sciously or unconsciously) adopts lines of arguments of
private pharmaceutical industries (13). A progressive IPR
policy, coherent with international resolutions (14),
would resolve that 1) no trade or investment treaty
initiates intellectual property rights that go beyond those
articulated under the multilateral TRIPS agreement, and
that 2) the specific wording of the 2001 Doha Declaration
on the right to issue compulsory licences be written into
all future trade and investment treaties.

Given that strengthening the German health care
mdustry is an explicit primary goal of the concept (5, p.
34), the above discrepancy with international policy
recommendations (6, 13, 14) might not be surprising.
The national concept places a particular emphasis on the
promotion of the ‘Export Initiative [for the German]
Health Industry’ and the ‘German Healthcare Partner-
ship’ (p. 36). Given that poor health in low-income
countries is a problem mostly driven by mmequity and
social determinants (12) rather than by a lack of
technology, there is a risk that the aim of utilising ‘the
strengths of the German health care industry for the
benefit of global health’ (5, p. 34) diverts scarce resources
in low- and middle-income countries to costly technolo-
gies from urgently needed social interventions promoting
equity.

Significantly, the national concept provides an exten-
sive inventory of past and on-going conventional ap-
proaches to international health (15), reflecting a
‘sending culture’ of resources, competencies and experts
to ‘developing’ countries with an over-emphasis on
bilateral agreements (4). This lens tends to neglect the
rise and importance of truly ‘global’ (16) issues such as

Citation: Glob Health Action 2014, 7: 23445 - http://dx.doi.org/10.3402/gha . v7.23445

(page number not for citation purpose)

83



Originalia

economic crises (17), international trade (18) and liberali-
sation (19), as well as the political economy of health
(20), including global inequity (12). Addressing the
health impacts of these global determinants (16) should
be considered a primary motive or ‘leading thought’ of
any global health concept.

A comprehensive, systemic approach — which acknowl-
edges that global health starts ‘at home’ — would move
towards coherence with ratified UN resolutions on UHC
(21) and HR2H (22) and address the serious limitations
related to the right to the highest attainable state of
health for migrants, refugees and asylum seekers in the
EU, including Germany (23). It would also outline a far-
sighted strategy to stimulate global health research and
education in Germany beyond isolated programs.

Importantly, the government’s commitment to strengthen
WHO (5, pp. 38-39) details out several measures to
mmprove the organisation’s efficiency (by improving budget
setting-procedures, goal-orientation and financial man-
agement, transparency, internal control mechanisms, and
mmplementation of regular external evaluation measures)
but remains vague as far as other important organisational
aspects are concerned. While efficiency is important, the
organisation’s effectiveness depends, not least, on financial
independence as far as goal and priority setting is con-
cerned. Thus, any serious commitment to strengthening
WHO should — in line with the EU council’s conclusions (6)
— declare a willingness to increase non-earmarked finan-
cial contributions in support of the institution. Attempts
of internal structural reform should be based on solid
evidence that this is an adequate strategy to strengthen
the institution’s capacity of effectively fulfilling its man-
date in contemporary complex-adaptive systems.

Finally, the concept of the federal government would
greatly benefit from a transparent, operational and
binding strategy on how to organise the all-important
inter-ministerial cooperation (1) in the national context,
particularly between the Ministries of Health (BMG),
Development and Economic Cooperation (BMZ), For-
eign Affairs (AA), Finances (BMF), Economy (BMW1i),
Justice (BMJ), and Research and Education (BMBF).
Within a commitment to ‘achieve the greatest possible
degree of consistency among the policymakers respon-
sible for questions related to global health’ (5, p. 41),
the federal government explicitly refers to foreign and
development policies only, but not to economic policies.
A clear strategy is needed on how to interweave global
health within interrelated national German policies.

The Swiss ‘GesundheitsauBlenpolitik’ (Health Foreign
Policy) already provides several instruments designed for
this task: the establishment of a coordinating office for
health foreign policy, implementation of bi-annual meet-
mgs of inter-ministerial working groups, an annual

The global health concept of the German government

mter-ministerial conference on health foreign policy,
establishment of a coordinating office for global health
policy, and the creation of an interdepartmental informa-
tion platform for global health (24, p. 16). Without
mstitutional innovations the laudable commitment to
UHC and HR2H might remain mere rhetoric, since
major powerful determinants of health (17) are outside
the scope of development politics or health politics.

Conclusions

The national concept of the German federal government
is an important first step towards a coherent national
global health policy. Based on our appraisal, we are
concerned that the current strategy might fail to achieve
its overarching goal of making a consolidated contribu-
tion to solving the pressing global health challenges of
our time because of the described gaps and weaknesses
related to conceptual and implementation issues. We urge
the new German government to develop a concrete plan
of action to support global health, including a time scale
and measurable goals.

Author contributions

KB, WB, MK, and OR performed the iitial SWOT
analysis and jointly drafted a first version of the manu-
script. WH, RK, and PT revised the manuscript for
mmportant intellectual content. KB revised subsequent
versions and drafted the final version of the manuscript.
All authors made substantial contributions to the final
version.

Financial disclosure

We acknowledge financial support by Deutsche For-
schungsgemeinschaft and Ruprecht-Karls-Universitit
Heidelberg within the funding programme Open Access
Publishing.

Acknowledgements

The authors acknowledge the comments of Albrecht Jahn (Institute
of Public Health, Heidelberg University, Germany) and Sarah
Berger (Dept. of General Practice and Health Services Research,
Heidelberg University, Germany) to previous versions of the
manuscript. We thank the two anonymous reviewers for their
helpful comments.

Conflict of interest and funding

KB, WB, MK and PT are founding members of the ‘Global
Health Alliance’, a network of academics and students
promoting education in global health. WB, PT, RK and
WH were invited participants of an official ‘public dialogue’
event between civil-society and the Federal Ministries of
Health (BMG), Foreign Affairs (AA) and Development
Cooperation (BMZ) prior to the formulation of the strategy.

Citation: Glob Health Action 2014, 7: 23445 - http://dx doi.org/10.3402/gha.v7.23445

84

({page number not for citation purpose)



Originalia

Kayvan Bozorgmehr et al.

RK is an external consultant to specific programs of the
‘Gesellschaft fiir Internationale Zusammenarbeit’ (GIZ).
The authors declare that they have no conflict of interest
and funding.

References

1.

10.

11

Hein W. Global health: a policy field of underestimated
importance. Compass 2020: Germany in international relations:
aims, instruments, prospects. Bonn: Friedrich-Ebert-Stiftung;
2007.

. Global Health Policymaking in Germany [Data File]. Campe S.

E2Pi-Evidence to policy initiative; 2011 May. Available from:
http://globalhealthsciences ucsf.edu/sites/defaultfiles/content/ghg/
e2pi-policymaking-in-germany.pdf [cited 25 November 2013].

. Kickbusch I, Hein W. “Global health diplomacy” — Welche

Rolle spielt Deutschland? puls.b. 2009. Available from: http://
www.puls-b.defindex. php?option=com_content&task=view&id=
601 [cited 31 January 2014].

. A new German Government: leadership for health? Lancet

2013; 382: 999.

. The Federal Government (2013). Shaping global health — taking

joint action — embracing responsibility: the federal Govern-
ment’s strategy paper. Berlin: The Federal Government.

. EU Council (2010). Council conclusions on the EU role in

Global Health. Brussels: Council of the European Union.

. Bozorgmehr K, Bruchhausen W, Hein W, Knipper M, Korte R,

Tinnemann P, et al. Germany and global health: an unfinished
agenda? Lancet 2013; 382: 1702-3.

. Vega J. Universal health coverage: the post-2015 development

agenda. Lancet 2013; 381: 179-80.

. Backman G, Hunt P, Khosla R, Jaramillo-Strouss C, Fikre BM,

Rumble C, et al. Health systems and the right to health: an
assessment of 194 countries. Lancet 2008; 372: 2047-85.
WHO (2010). The world health report — health systems
financing: the path to universal coverage. Geneva: World Health
Organization.

Gostin LO, Friedman EA, Gebauer T, Grover A, Hassim A,
Ooms G, et al. A framework convention on obesity control?
Lancet 2011; 378: 2068-9.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

CSDH (2008). Closing the gap in a generation: health equity
through action on the social determinants of health. Final
report of the Commission on Social Determinants of Health.
Geneva: World Health Organization.

WHO. Global strategy and plan of action on public
health, innovation and intellectual property. WHA 61.21. 2008.
Geneva: World Health Organization.

European Parliament resolution of 12 July 2007 on the TRIPS
agreement and access to medicines. EU Parliament. 2007.
Koplan JP, Bond TC, Merson MH, Reddy KS, Rodriguez MH,
Sewankambo NK, et al. Towards a common definition of global
health. Lancet 2009; 373: 1993-5.

Bozorgmehr K. Rethinking the ‘global’ in global health: a
dialectic approach. Glob Health 2010; 6: 19.

Karanikolos M, Mladovsky P, Cylus J, Thomson S, Basu S,
Stuckler D, et al. Financial crisis, austerity and health in
Europe. Lancet 2013; 381: 1323-31.

Blouin C, Chopra M, van der Hoeven R. Trade and social
determinants of health. Lancet 2009; 373: 502-7.

Labonte R, Mohindra KS, Lencucha R. Framing international
trade and chronic disease. Glob Health 2011; 7: 21.

Legge D, Sanders D, McCoy D. Trade and health: the need for a
political economic analysis. Lancet 2009; 373: 527-9.

UN. Global health and foreign policy. A/67/L.36. Geneva:
UN General Assembly; 2012.

Substantive issues arising in the implementation of the interna-
tional covenant on economic, social and cultural rights: general
comment no.14 (2000) — the right to the highest attainable
standard of health (article 12 of the International covenant on
economic, social and cultural rights). E/C.12/2000/4 (General
Comments). 2000.

Rechel B, Mladovsky P, Devillé W, Rijks B, Petrova-Benedict R,
McKee M. Migration and health in the European Union.
European observatory on health systems and policies series.
Maidenhead, Berkshire: McGraw-Hill, Open-University Press;
2011.

Fidler D, Drager N. Global health and foreign policy: strategic
opportunities and challenges. Background paper for the Secretary-
General’s Report on Global Health and Foreign Policy. Report
No.: Draft 3.2. Geneva: World Health Organization; 2009,
16 p.

Citation: Glob Health Action 2014, 7: 23445 - hittp://dx.doi.org/10.3402/gha v7.23445

{page number not for citation purpose)

85



Diskussion

3. DISKUSSION

Globale Gesundheit im Kontext des deutschen Gesundheitswesens

In den vergangenen Jahren haben Regierungen und transnationale Institutionen vieles
dazugelernt. Gerade der 2014/15 Ebola-Viruserkrankung Ausbruch in Westafrika und
die in 2020 begonnene COVID-19 Pandemie haben vielen Entscheidungstragern
deutlich gezeigt, dass in der heutigen Welt Menschen komplex miteinander verbunden
und dadurch auch voneinander abhangig sind (2). In der heutigen globalisierten Welt
haben Krankheiten Einzelner bereits das Potential, schnell zu einer Bedrohung fur die

gesamte Menschheit weltweit zu werden. (3,7,49)

Die Bundesregierung hatte bereits 2013 ein Konzept fur eine Globale
Gesundheitspolitik verabschiedet und initiierte nach der Situation 2014/15 in West-
Afrika ein Programm zum Globalen Gesundheitsschutz (Global Health Protection
Programme, GHPP). (43,50) Aber die Weltgemeinschaft ist bis heute noch nicht
ausreichend vorbereitet, auf bekannte sowie heute noch unbekannte (hoch-)infektidse
Erkrankungen effektiv zu reagieren. Trotz einiger nationaler Vorbereitungen hat
SARS-CoV-Il die meisten Nationalstaaten und ihr Krisenmanagement Uberrascht und
Uberwaltigt. Aber auch neben epidemisch auftretenden Infektionskrankheiten
erkranken und sterben weiterhin zu viele Menschen zu fruh an bekannten akuten und
chronischen Krankheiten, die eigentlich vermeidbar waren. Dabei durfen heute gerade
auch die sogenannten armuts-assoziierten und vernachlassigten Krankheiten nicht
vergessen werden, die global fur einen grof3en Anteil an Morbiditat und vorzeitiger
Mortalitat verantwortlich sind (51). Der mit dem demographischen Wandel
einhergehende globale epidemiologische Wandel (epidemiological transition) fuhrt
dabei zur doppelten Belastung durch Krankheit (double burden of disease)
insbesondere in Landern mit niedrigem- und mittlerem Einkommen. Hier verursachen
nicht-Ubertragbare chronische Erkrankungen pro Kopf fast so viele sogenannte
behinderungs-bereinigte Lebensjahre (disability adjusted life-years, DALY’S) wie in

Landern mit hohem Einkommen. (52)

Leider sind selbst in 2021 in den meisten Landern die bestehenden
Gesundheitssysteme nicht ausreichend vorbereitet, um zum Teil einfache

Herausforderungen zu bewaltigen, die lokal, Uberregional oder moglicherweise global
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die Gesundheit von Bevolkerungen bedrohen. Die COVID-19 Pandemie hat dies der
Welt deutlich vor Augen gefuhrt (53). Sie hat deutlich gemacht, dass die Gesundheit
aller Menschen weltweit immer von dem schwachsten Glied in der Kette abhangig ist.
Wenn die Bevdlkerungsgesundheit an einer Stelle nicht geschitzt wird z.B. durch nicht
vorhandene Impfungen birgt das eine Gefahr fur die Gesundheit von vielen Menschen
und fur politische, 6konomische und soziale Instabilitat. (2) Dass die Weltgemeinschaft
bei der Uberwachung und Bekampfung von Gesundheitsproblemen mit globalen
Auswirkungen heute noch immer schwach aufgestellt ist, zeigt deutlich das
mangelndes Engagement fur die offentliche Gesundheit in Innen- und Aul3enpolitik.
(54) Seit der Ausrichtung um ein starkeres Engagement in der Globalen Gesundheit
bemduht sich die Bundesregierung, auch in der COVID-19-Krise strategischen Einfluss
auf die Arbeit der WHO zu nehmen (55).

Das zunehmende Engagement der Bundesregierung in Globaler Gesundheit zeigt das
Globale Gesundheit neben den klassischen Funktionen der Au3enpolitik wie z.B. dem
Erhalt der nationalen Sicherheit, der Starkung der nationalen Wirtschaftsmacht und
der Mitwirkung in wichtigen Landern grundlegend als ein wichtiges Thema angesehen
wird und bestandig an Relevanz gewinnt (43,54). Es zeigt auch eine Verschiebung der
Wichtigkeit von Gesundheit, von einem in der Entwicklungspolitik marginalisierten und
vernachlassigten Thema hin zu einem im Kontext von Sicherheit, Wirtschaft und
Entwicklung wahrgenommenen Thema mit zunehmender aul3enpolitischer Relevanz

in der globalisierten Welt.

Spatestens seit 2018 gilt die Bundesregierung als Vorreiter einer globalen
Gesundheitspolitik, die Themen auf bundespolitischer Ebene festgelegt. Sie hat unter
FederfiUhrung des BMG in 2017 die Erarbeitung einer neuen Strategie fur die Globale
Gesundheit in Auftrag gegeben. Dabei sollen verschiedene gesellschaftliche Akteure
einbezogen werden. Dies eroffnet fur Deutschland die Moglichkeit, eine strategische

Position innerhalb der globalen Gesundheitsarchitektur anzustreben. (56)

Mit inrem Konzeptpapier zur Globalen Gesundheit hat die Bundesregierung daruber
hinaus gezeigt, dass sie realisiert hat, dass Mechanismen bendtigt werden, die fur alle
Menschen weltweit sicherstellen, dass ausreichend funktionierende Gesundheits- und
Fursorgesysteme zur Verfugung stehen, um auch die Gesundheit der Menschen in

Deutschland zu schutzen. (22,43) Hier stellt sich jedoch die Frage, ob die bisher von
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der Bundesregierung prasentierte Ideologie, deutsche Erfahrungen, Expertise und
Mittel in sogenannte ,Entwicklungslander” zu schicken, in einer globalisierten Welt
noch zeitgemalen (solidarischen) Mechanismen entspricht. Daneben allerdings
beeindruckt das Konzept und die Strategie der Bundesregierung, mit einem klaren
Bekenntnis die WHO in ihrer Rolle als weltweit fuhrende Institution fir Gesundheit zu

starken und bei der Realisierung von UHC zu unterstutzten (43,44,57).

Leider hat die COVID-19-Krise auch gezeigt, dass in einer globalen Pandemie
Nationalstaaten die Interessen ihrer eigenen Bevolkerung priorisieren. Es besteht
weiterhin eine Fuhrungsschwache der multilateralen Organisationen, insbesondere
der WHO, die hinterfragt, was von der globalen Gesundheit erwartet wird und wie diese

gesteuert (governed) werden kann. (58)

Medizinische Gesundheitsversorgung

Der medizinische Fortschritt in der Krankenversorgung der letzten beiden
Jahrhunderte reicht heute nur noch bedingt aus, um die Auswirkungen der Komplexitat
des modernen Lebens auf die Gesundheit angemessen zu bewaltigen. Die Frage, wie
die Bevolkerungsgesundheit in Deutschland wie auch global sichergestellt werden
kann wird dabei politisch und gesellschaftliche zuklnftig ein wichtiges Thema. In
diesem Zusammenhang wird die Bedeutung des o6ffentlichen Gesundheitswesens d.h.
der Bereich des Gesundheitswesens, den die Nationalstaaten durch Gesetze regeln
und so Zustandigkeiten festlegen, in den kommenden Jahrzehnten weiterwachsen.
Parallel werden das Gesundheitswesen insgesamt sowie seine Akteure mehr

wirtschaftliches Gewicht und politische Aufmerksamkeit erhalten als bisher. (47)

Zur Verbesserung der Gesundheit der Menschen mussen zukunftig
Gesundheitssysteme zentral um Menschen organisiert werden, aber auch die
Gesundheit anderer Lebewesen und der Okosysteme muss dabei mehr beriicksichtigt
werden (2). Dieses ist insbesondere der Fall in den Gesundheitswesen, die in der
Vergangenheit vor allem auf Behandlungen in Krankenhausern ausgerichtet waren
und zukunftig die ambulante Versorgung priorisieren wollen, wie beispielsweise in den
Staaten der ehemaligen Sowjetunion (59). Dabei sollte die Steuerung (governance)
der Gesundheitseinrichtungen primar durch die lokalen Gemeinden (communities)

erfolgen, zu denen diese gehoren (ownership) und fur diese eine umfassende
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gesundheitliche Grundversorgung (primary health care, PHC) sicherstellen.
Tatsachlich scheinen weltweit Ungleichheiten in der Gesundheitsversorgung
insbesondere far soziodkonomisch benachteiligte und vulnerable
Bevolkerungsgruppen nach substantiellen Reformen in etlichen Lander weiter zu
bestehen auch obwohl diese Lander UHC eingefuhrten haben (60). Daher ist zu
erwarten, dass das in den 1970er Jahren entwickelte PHC Konzept mit Fokus auf
individuelle Gesundheitskompetenzen, Krankheitspravention, Krankenversorgung und
gesunde Lebensumstande, um Menschen ein gesundes Leben zu ermoglichen (social
determinantes of health, SDH), wieder als passende Vorlage fur ein modernes
Gesundheitssystem dienen wird. (20,61-63) Da die Gesundheit sozio6konomisch
benachteiligter Menschen weltweit mehr von den bestehenden SDH abhangt als von
technischen Losungen, ist der im 2013 Konzeptpapier der Bundesregierung verfolgte
Ansatz, die deutsche Gesundheitswirtschaft zum Wohle der globalen Gesundheit zu

starken, allerdings fraglich (57).

Globale Gesundheit an den medizinischen Fakultéiten

Wissenschaft soll gemeinsam mit der Gesellschaft, der Politik und der Wirtschaft
gesellschaftliche Visionen entwickeln und dazu die entsprechend notwendigen
Innovation generieren. Damit dieser Auftrag erfullt werden kann, stellt die Gesellschaft
den Universitaten Mittel zu Verfugung. Im Gegenzug orientiert sich die universitare
Forschung und Lehre daran, bestehende Probleme zu identifizieren und fur diese
geeignete Losungen zu finden. In einer globalisieten Welt mit grofRRen
Herausforderungen sollten diese Losungen fur die Gesellschaft sozial, nachhaltig und

klimavertraglich sein.

Lehre

Medizinische Fakultaten vermitteln Medizinstudierenden heute relevantes Wissen und
Kompetenzen fur praktische klinische Tatigkeiten. Um Studierende auf die
Herausforderungen der Globalisierung auf Gesundheit besser vorzubereiten muss die
Qualifizierung der zukiinftigen Arztinnen und Arzten erweitert werden. (64,65) Leider
hat die Lancet “Commission on Medical Education for the twenty-first century” dazu

festgestellt, dass an medizinischen Fakultaten bisher noch kein Bezug zwischen den
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vermittelten Kompetenzen und den Anforderungen an zukunftige Generationen, die in
einer zunehmend interdependenten Welt Medizin praktizieren sollen, hergestellt wurde
(64). Eine Analyse von Curricula im Vereinigten Konigreich hat beispielhaft gezeigt,
dass nur sechs Curricula spezifische Kompetenzen mit Bezug zu Globaler Gesundheit
hatten, obwohl die Vorteile fur das nationale Gesundheitswesen klar beschrieben und
deutlich sind, wenn bei der Bereitstellung von Gesundheitsfirsorge und — vorsorge

eine Globale Gesundheits-Perspektive eingenommen wird. (66,67)

Um die Bevolkerungsgesundheit zu schutzen und zu verbessern, braucht es ein
Gesundheitssystem, das multidisziplinare Expertise aus unterschiedlichen Bereichen
miteinander verbindet und wertschatzt. Um dieses zu ermoglichen, sollten
medizinische Fakultaten in Deutschland zukunftig Medizinstudierenden Uber die
arztliche Qualifizierung hinaus gemeinsam mit weitere Berufsgruppen im Gesundheits-

und Krankheitsversorgungssystem interprofessionell qualifizieren (57).

Durch interprofessionelle Qualifizierung an medizinischen Fakultaten kann so ein
Problembewusstsein entwickelt und das systemisches Denken erlernt werden. Die
medizinischen Fakultaten konnten mit einer Reformagenda (transformative agenda) in
der Lehre dazu beitragen, neue Organisationsformen zu schaffen, die dann
Innovationen generieren konnen. Das deutsche Gesundheitswesen kdnnte dabei von
international entwickelten Modellen profitieren und sowohl auf kommunaler wie auch
auf regionaler, nationaler und supranationaler Ebene ein Vorreiter sein, ahnlich wie
Bismarck es vor Uber 100 Jahren bereits mit der Grundsteinlegung fur das deutsche

Gesundheitswesen war.

Die globalen Auswirkungen auf die Bevolkerungsgesundheit, z.B. auch durch die
Klimazerstérung, nehmen zu und die Bemihungen von Regierungen, die
Bevdlkerungen vor diesen zu schutzen sind bisher unzureichenden. Das fuhrt bereits
heute zu einem immer aktiveren Engagement von Arztinnen und Arzte, auf das die

medizinischen Fakultaten auch systematisch und zielgerichtet vorbereiten sollten. (68)
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Globale Gesundheit im Bezug zur wissenschaftlichen Sozialmedizin

(Das von Alfred Grotjahn an der Charité entwickelte Konzept hat heute noch
Gultigkeit)

Im Bereich der Globalen Gesundheit sind Prioritaten notwendig. Zum Teil werden
Prioritaten bereits durch internationale Vereinbarungen definiert, wie beispielsweise
die Nachhaltigen Entwicklungsziele (sustainable development goals, SDGs) (69). Es
bleibt jedoch haufig unklar, wie die von den Regierungen beschlossenen Prioritaten
und dahingehend geschlossenen Vereinbarungen zustande kommen (governance),
welche (empirischen) Fakten die Entscheidungen beeinflussen (evidence-base) und

wie die Vereinbarungen in der Praxis umgesetzt werden kdnnen (translation).

Um zuklnftig Rationalitat, Transparenz und Praktikabilitdt bei Entscheidungen zu
Globaler Gesundheit zu gewahrleisten, bendtigt es eine Ausrichtung an der besten
verfugbaren Evidenz, basierend auf Daten und unter einer methodisch gestutzten
Vorgehensweise. Dazu sind neue Organisationsformen und die entsprechenden

Kapazitaten und Kompetenzen in der Wissenschaft gefordert.

Forschung

Entsprechend mussen explizit Moglichkeiten fur Forschung zur (Globalen) Gesundheit
im Kontext der Globalisierung und der daraus resultierenden gesellschaftlichen
Herausforderungen geschaffen werden. Dazu mussen in der universitaren Lehre die
Grundlagen eines normativen Diskurses gelegt, aber auch die Selbstreflexion und die
Eigenverantwortung gefordert werden. Um dies gewahrleisten zu kdnnen, sollte in der
universitaren Lehre ein partizipativer Ansatz gewahlt werden, der die
Auseinandersetzung und Identifikation mit behandelten Inhalten anregt (64).
AuRerdem sollte die Globale Gesundheit an Universitaten durch die Einrichtung mit
eigenen Lehrstuhlen gestarkt werden. Um zukulnftig ein systemisches Verstandnis der
Auswirkungen der Globalisierung auf Gesundheit in der Forschung zu ermdglichen,

mussen die Grenzen der Fachdisziplinen uberschritten werden (64).

Transparenz

In der medizinischen Forschung werden heute oft Interessen von privaten,
transnationalen Unternehmen oder Stiftungen Uber die der steuerzahlenden

Allgemeinheit gestellt und dabei die Interessen von der Privatwirtschaft, der Politik und
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der steuerfinanzierten Forschungseinrichtungen gefahrlich vermengt (70). Auch
weigern sich Staaten im Schatten ihrer nationalen Souveranitat wie auch zunehmend
Universitaten, ihre Daten fur die offentliche Nutzung (public-use) freizugeben. Leider
ist es fur Wissenschaftlerinnen und Wissenschaftler damit schwierig, beispielsweise
auf nationale Daten oder Forschungsergebnisse steuerfinanzierter Universitaten
zuzugreifen (71). Dies macht es unabhangigen Wissenschaftlerinnen und
Wissenschaftlern sowie der engagierten Zivilgesellschaft zunehmend schwer bis
unmaoglich, bekannte Behauptungen zu Uberprifen und zu replizieren. Fur die Zukunft
mussen daher Grundlagenwissenschaften und die angewandten Wissenschaften
sicherstellen, dass innovative Ergebnisse an und in die nachste Generation zukunftiger
Wissenschaftler weitergegeben werden kdonnen — und diesen auch zuganglich ist.
(72,73) Die globale Gemeinschaft an Wissenschaftlerinnen und Wissenschaftler sollte
daher ihre Daten und Analysen zusammen mit ihren Ergebnissen frei (open access)

zur Verfugung stellen.

Wenn Globale Gesundheit als eigenstandiger transdisziplinarer Bereich aufgebaut
wird, sollte berucksichtigt werden, dass es beim Aufbau neuer Forschungsbereichen
wichtig zu sein scheint, dass die zentralen Akteure eines neu entstehenden
Forschungsnetzwerks neben der Wissensdissemination auch aktiv die Rolle
ubernehmen, neue Akteure und neues Wissen in die bestehenden Netzwerke zu

integrieren (71). Hierzu bendtigt es neue Forschungsstrukturen und — netzwerke.
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4. ZUSAMMENFASSUNG

Die moderne Medizin ist eine der groften gesellschaftlichen Leistungen zum Schutz
der Gesundheit, zur Bekampfung von Krankheiten und zur Verlangerung des Lebens.
Vor dem Hintergrund weltweiter Auswirkungen der Globalisierung, die sich Uber die
Grenzen von Nationalstaaten hinweg ausbreitet und sowohl die Gesundheit von
Menschen und Tieren sowie die Umwelt als auch nationalstaatliche
Gesundheitssysteme weltweit herausfordern, muss Gesundheit weltweit und

systematisch neu betrachtet und bewertet werden.

In Deutschland hat das Thema der Globalen Gesundheit bereits seit der Ebola
Epidemie 2014/15 in West-Afrika, aber insbesondere seit Beginn der COVID-19
Pandemie an politischer Aufmerksamkeit gewonnen. Durch diese sind die
Bedrohungen viraler Erkrankungen fur die wirtschaftliche, politische und

gesellschaftliche Stabilitat weltweit offensichtlich gewordenen.

Um zukunftigen Herausforderungen der Globalen Gesundheit begegnen zu konnen,
wird innovative und transformative Kapazitat bendtigt. Da sich die erwarteten
politischen, sozialen, wirtschaftlichen und Okologischen Veranderungen weltweit
immer schneller verandern, wird Innovation bereits heute notwendig. Gleichzeitig
muss bereits heute Uber zuklnftige Herausforderungen nachgedacht werden, um in
der Lage zu sein, den zukunftigen und noch nicht vorhersehbaren Herausforderungen
(known unknowns) begegnen zu konnen. Dazu ist die Unterstutzung und Finanzierung
von unabhangiger transdisziplinarer Wissenschaft zum Thema Globale Gesundheit im

ausschlieRlichen Interesse des Allgemeinwohls zwingend notwendig.

In diesem Prozess sollte Uberdacht werden, wo und wie das biomedizinische Modell
der krankheitsfokussierten Medizin durch sozialmedizinischen Innovationen sinnvoll
erganzt werden kann. Das setzt auch voraus, dass die Curricula der medizinischen

und gesundheitswissenschaftlichen Lehre dahingehend Uberarbeitet werden.

Parallel mussen fur Wissenschaftlerinnen und Wissenschaftler im Bereich der Globale
Gesundheit die Bedingungen geschaffen werden, die Kreativitat und den Umgang mit
Risiken erlauben, denn sich auf etwas Neues einzulassen, bedeutet immer auch ein

Risiko einzugehen bedeutet (disruptive innovation).

93



Zusammenfassung

Wissenschaftliche Einrichtungen wie die Charité-Universitatsmedizin Berlin konnten
dabei die Funktion eines Leuchtturms fur die Gesundheitsaspekte in den Irren und
Wirren der gesellschaftlichen Transformationen Ubernehmen und damit eine Tradition
von Uber 300 Jahren an der Spitze des medizinischen Fortschritts und des

Gesundheitswesens fir die Zukunft fortschreiben.

Dazu musste die Globale Gesundheit im Verstandnis Virchows unter den heutigen
gesellschaftlichen Bedingungen formuliert werden. Die Zukunft einer nachhaltigen
Globalen Gesundheit muss dabei zwingend innerhalb der Grenzen des ,Systems
Erde” formuliert werden und sollte sozialokonomisch, sozialdkologisch und

sozialmedizinisch im Dienste der Allgemeinheit ausgerichtet sein.
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