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Abstract

Background: Health systems in low-and middle-income countfée different problems as they
generally fall short of providing universal, eqbike, and appropriate high-quality services. The
challenges relate to amongst others, double buofieliisease, high maternal and child mortality
and growing non-communicable diseases. Furthermmeeple living with mental or physical
disabilities do not have sufficient access to lealte. Angola is also faced with these challenges
due to its weak health system and also other sdet@rminants of health such as lack of proper
housing, education, water and sanitation. Convaatisolutions to address these problems have
generally not led to the desired effects in manyntes. Therefore, this study looked at how
adoption and diffusion of system innovation mayilfete sustainable health systems in Angola.
Research Problem:The Angolan health system, like many health systéom low- and middle-
income countries, faces problems eluded in thedraciad. Problems are also manifested in sub-
systems of the health system, such as lack oeskpkersonnel; leadership and governance issues;
inappropriate service delivery models and lack ofess to quality and affordable medicines.
Furthermore, other challenges relate to understgnidbw innovations (such as new policies, new
knowledge and novel technologies) can be effegtii@loduced into the health systems and how
these innovations interact with health system demto influence health outcomes.

Aims: We presented an adapted model in the contextwfdiod middle-income countries for
analyzing adoption and diffusion of innovations hiealth service delivery and organizations
towards more sustainable health systems and caotdgritowards improved health outcomes,
focusing on Angola.

Methodology: We searched 10 database for peer-reviewed anditgegture published between
2000 and 2013. The keywords varied according todttebase. From an initial set of thousand
articles, only 647 were identified as relevanthe focus of inquiry. Of these, 23 were selected
after data extraction independently by two team bens using a pre-established data extraction
form to list determinants that may facilitate orpiede the dissemination, diffusion, adoption,
implementation of innovation in service organizatioor systems. These determinants were
divided into four categories: characteristics & #mvironment, characteristics of the organization,
and characteristics of the user (or adopting pgrsom the characteristics of the innovation.
Results and Conclusion:The study has demonstrated the usefulness ofmsysitenovation to
study health system change. In the context of Iod/raiddle-income countries, there are multiple
interacting determinants of innovation factors vhiofluence adoption of innovations ranging
from understanding characteristics of innovatioomplex health system and socio-political
contexts and characteristics of adopting person user). Therefore, understanding these
innovations determinants, sophisticated analysithefsocio-political context and health system
user will enable better understanding of the shamnd long-term effects of an innovation when
introduced into health systems. Hence, systemgitigrapproach will assist in understanding of
the linkages, inter-relationships, interactions] &ehaviors among elements that characterize the
entire health organization or system. The studydiss provided insights on the central role of
systems change agents in the restructuring thekittgnand organizing of sustainable health
system in Angola and other low- and middle-inconoeintries. Furthermore, we proposed a
framework for analyzing adoption and diffusion @hovations in health service delivery and
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organizations towards more sustainable health systdhis framework will help to shift the
boundaries of the debate, especially in low anddieithcome countries. As with any conceptual
or analytical framework, our model will evolve ouene.

Keywords: Angola; Health system; Innovation; Sustainableeligyment; System thinking
INTRODUCTION

frica’s human capital is the continent’'s most impat resource for social, human and economic
A development. The endeavors of economic developwentimed to economically and socially transform

the well-being of people through sustainable healii social interventions or systems. Good heaith h
direct impact on the development outcomes. Hencés important that the strategies, policies, hydaand
legislatures that encourage healthier populatioa anderstood and promoted towards enhanced economic
development. Health system’s goal is to improveralvdealth outcomes in equitable and responsivgswidealth
issues or concerns are central to other core fumetdf a vigorously growing foreign policy; suchmsgsuing eco-
nomic growth, fostering development, and supportingnan rights and dignity [1]. Health system is ot
monolithic operation as its multi-faceted incorgama involves people, organizations and politicke&bility of the
involved players to orchestrate the system contetbtowards the robustness of the health systesreldre, robust
synergy between the building blocks or sub-systefithe health system is of crucial importance fealth system
to function efficiently. Health systems in low-amilddle-income countries face different problemshey generally
fall short of providing universal, equitable, angpeopriate high-quality services. The challengésteeto amongst
others, double burden of disease, high maternalchild mortality and growing non-communicable dsea[1,2].
Furthermore, people living with mental or physidé&abilities, particularly in low- and middle-incercountries,
generally do not have sufficient access to healthcAngola is also faced with these challenges tduigs weak
health system and also other social determinantseafth such as lack of proper housing, educatiater and
sanitation [3]. To this end, many countries haveotiuced a series of health system reforms andvatians in
health care and health systems. However, evidefidheoeffects of many health system reforms, baotimf
developed and developing countries have not hadnteeded effects. This is mainly due to poor maniitg and
evaluation, and the high number of variables makessality difficult to determine. As a result, =sf healthcare
have not been curbed, quality has not improvedptia are not benefiting from reform process, aguitg could
not be reduced [4,5,6]. In some cases reforms lea/to increased inequities in access to care asdced quality
[7,8] and that some reform processes have not belencebased and have often overlooked the needs of the
population [9]. Furthermore, countless experimeptajects have been implemented to address prokilemsalth
systems such as a focus on pricdigease interventions. It is, however, increasiregtknowledged that weak
health systems may have been compromised by tlaglirdtion of diseasepecific interventions because they draw
resources away from other parts of the health sy§e10,11]. In addition, these interventions oftaih to scale-up
to the system level [12]. As such, given the coxipjeof health system reforms, there is a needhfarore coherent
approach to change that includes a deeper unddistaaf the contexts of reforms; understanding hbes health
system operates; the need for information for deeisnaking and institutions issues [13,14]. So vi$yit not
possible to solve the problems in our health systermo meet the commitmentsidéalth for All? Reasons are that
health systems are, in fact, a complex and adapyiseems. This implies that the problems in outthesystems are
complex and therefore need to be conceptualize@érdiitly. In particular, longtanding, complicated problems
require a new way of thinking about practices apstesn structures. Health system is therefore ‘ntbem a
pyramid of public-owned facilities that deliversrgenal health services’ and includes state andstate- actors
such as non-governmental organizations, civil $p@eganizations, and the private sector [6].

The WHO health systems framework consists of sidding blocks [Table 1), namely, service delivery; health
workforce; health information; medical technologfesluding medical products, vaccines, and otbehhologies);
health financing; leadership and governance [6, H&8glth systems are then a dynamo of interactisyrsergies,
and shifting sub-systems [16, 17]. The system Imascaeates feedback loops of information flows tmistantly
moderate the behaviour of actors in the system.aA®sult, the outcomes of actions in any systerd, the
(negative) side effects, cannot always be predicfexda result of these observations, health sysesearchers
increasingly turn to complex adaptive systems thémexplain the functioning of health systems [5&§. Complex
adaptive systems are a collection of change ageetsiautonomous) who constantly act and react upon one
another [16,19]. The decisions of all actors withimd outside the system contribute to the behawbtite system.
However, change agents in the system do not nedgsaat autonomously. Generally, they respond heirt
environment by using a set of (collective) rulegdipretive frames, mental models, behavior) thatmbedded in
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the system. Not only change agents are adaptivglémthe system itself. Therefore, one can satydh a complex
adaptive system, the health system constantly @sahgt, at the same time, it is constricted towwayls of change
that are embedded in the system [16,19]. Hencege tteea need to use systems thinking approachésetter

understand how health system functions. Systemgittg therefore demand a deeper understandingedfrtkages,

inter-relationships, interactions, and behavioroagnelements that characterize the entire systemqp In the

context of the health sector, there is a need i &itus to the nature of the relationships amaing building

blocks; the spaces between the building blocksthedynergies emerging from interactions amondtbeks [6].

Table 1: Summary of health system building blotks

Building Block Description

Governance Production of intelligence; formulation of strategiolicy framework; safeguarding
instruments for implementation (powers, incentivesid sanctions); building
coalitions or partnerships; adequate measures batwmlicy objectives and
organizational structure and culture; and accouilitiab

Health Workforce A well-performing team of health professionals thatrks in a fair, efficient and
responsive manner to achieve best health outcomes.

Service Delivery Quality health service delivery that is effectivedasafe.

Health Information System System that is vigorous for the production, analysistribution and use of reliable
and timely information.

Medical Technology, Vaccines and Products Accessgdical products, vaccines and technologies israpex block. It is
intertwined within the four (4) A’s: accessibilityvailability, acceptability and
affordability. The 4 A’s should be accompanied hality assurance as well as
demand and supply

Financing Crucial for health system performance to thrive olhis also reliant on good
governance and stewardship. Insufficient financargl mal-distribution of the
finance equitably, impedes on the other buildingcks and essentially hamper on
the realization of development goals.

Similarly, introduction of innovations to healthresand health system is widely recognized as a oprocess.
Innovations in health systems refer to new medgindéagnostics, health technologies, new ideastipes, objects
or institutional arrangements perceived as novemyndividual or a unit of adoption [20]. Innowatiis crucial for
improving health outcomes and for achieving theaihium Development Goals [21,2d]he legitimacy of system
innovation is the perceived urgency of system actmr change agents to try to solve persistent probkl As
mentioned before, persistent problems involve maetgrs that do not agree on facts and values isysem. To
deal with this, actors need to be able to refletttlee underlying structure in the system, changecires and
processes through their actions and vice versareldre, persistent problems perspective has sagifi value to
describe, analyze and explain the process of systapvation and its driving forces. Hence, systemoiation
requires leadership and governance/managementni@tves constant learning, reflection and delitiera This
requires a multlevel process which demands a deeper understantiilagdscape, regime and niche interactions in
organizations or systems.

Sustainable development - guiding vision in healthystem innovation?

The focus of policy makers and health reforms Haftesl to the concept of sustainable developmergrtonote
healthy populations [24,25]. If we use the famoBsuhdtland Report” definition of sustainable deyteent, it
defines sustainable development as “developmentnbeds to meet the needs of the future generatithput
compromising the ability of the future generatiagasmeet their own” [26]. Therefore, it is a broashcept that
spells out the need for an intertwined and higimiteriactive system, hence it applies within the theaystem
innovation as well. To introduce innovative modastthat would impact on the sustainable perforraasfcthe
Angolan health system, it means that system mugll finnovative” concept within the context of stainable
development (discussed in the following section)this paper, we argue that the introduction obirative into the
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health system of Angola will potentially yield desi health and ultimately positive economic outcenm&e can
hypothesize that adoption of innovation within thealth care system should take into cognizanceptbheessing
stages or strategies (i.e. service delivery prqcfisance distribution, data capturing etc.); impkntation of
processes; system antecedents, readiness andnhgealldHence we argue that system thinking appreaatecable
to take into account the system’s dynamic or paemiroblems and incorporate them into a realistasilient
functional system. Therefore, our proposed innovatiramework has taken that into account both sgali
challenges and potential solutions to strengthehgajth system.

Theoretical framework

In this paper, we propose an adopted conceptualefneork representing the main stages in innovatiocgss and
related categories of determinarfigyre 1), based on several theories and models [27,28/28¢n developing our
framework, we paid particular attention to studidsch explored innovations in the health sector,32%31]. The
framework integrates the four dimensions of théudibn process that influence the rate and pattéadoption of

an innovation. As noted later, the model is intehdwinly as memory aide for understanding the iatationships
connecting health sector innovation processes amadthhsystems strengthening, with specific focussgstems
thinking approaches. Each of the four main stagesnnovation process includes dissemination, adaopti
implementation, and continuation. The analysishefinterrelationships between these factors prevideseful tool
to predict the effects of different ‘technical dge’ on the elements of health systems that thiegtafto identify

determinants that can affect the successful impheatien of the innovation, and to accommodate thiasthe

strategy. The central role of actors as changetadgemecognized in our model. Also, all aspectshef six broad
innovation process and related categories of détemts take place within a general context thafuihes

economic, social, political, and environmental éast We are however mindful that the proposed qotoed

framework may have limitations that arise becawessth systems are ‘complex adaptive systems’ [2§, 1

Determinants of Innovation

Characteristics of the
socio-political context SHO s ]
Resource System
LINKAGE %
system antecedents
Characteristics of the - I The )
organization or health system nnoyagion System
Knowledge readiness
m purveyors /
l Diffusion .
Characteristics of the Ad_°p.t'°':' /
adopting person (user) Dissemination ﬁ assimilation
Change
Characteristics of the
innovation | Consequences ‘

Outer context

People as
change agents

Figure 1: Adapted Framework for analysing adoptionand diffusion of innovations in health systems

The bidirectional interactions as reflected in figul above, indicate a complex adaptive systemsdgndmic
complexity of health organizations or systems. Hempproaches that foster systems thinking aréecpbatly useful
when planning the introduction of innovations irttealth systems to improve health outcomes, effagieand
equity, or when analyzing the reasons for rapidooor uptake of affordable innovations with provesnéfits.
Accordingly, we sought to synthesize the evidemoenfpeer-reviewed and grey literature to produgeaxtical
model of adoption and diffusion of system innovatior sustainable health development in low anddbeidncome
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countries, with particular reference to Angola. Bwe purposes of our analysis, we refer to innovaéis the use of
products, practices or approaches, objects otitistial arrangements perceived as novel by arvidhgal or a unit
of adoption that, for the user, are new [20]. WetHfer presented our findings into six broad innmraprocesses
and related categories of determinants, as outiimélge adapted theoretical framework uskglie 1), namely: (1)
the innovation itself; (2) the adoption/assimilatiprocess; (3) communication and influence (diffusiand
dissemination, including social networks, opiniagadership, champions, and change agents); (4) rher i
(organizational) context, including both antecedefir innovation in general and readiness for paldir
innovations; (5) the outer (interorganizationalntxt, including the impact of environmental vates) policy
incentives and mandates, and interorganizationahs@nd networking; and (6) the implementation pssc These
broad innovation processes and related categofidsterminants provided lenses through which tongra and
recommend diffusion of innovations processes intheservice delivery and systems in low and middigame
countries. We pay particular attention to Angolaoas of the countries that comes from a historgariflict and
war and which is in the process of rebuilding itsalth system. Although studies have explored diffusof
innovations in the health sector, we are not awsdreny studies that have empirically examined soatde
development as a guiding vision in health systemovwation in low- or middle-income countries fromianovation
diffusion perspective, or any studies that havelanegd the introduction and diffusion of systemsorefs in the
Angolan context. Hence, our study, examining hesyitems reforms in a low-income country from amoivation
lens, is novel and provides empirical evidence ealth system innovations in Angola—a particularbmplex
post-war setting.

Materials and Methods

Study Design and sampling

We conducted a mixed method study design that declia systematic review of peer reviewed and gtesature.
Therefore, this study combined the two approachiéisimone ‘mixed’ method study to get answers tdhbthe
‘what’ and ‘why’ questions in order to obtain a re@omplete understanding of the research probleoomparing
findings [32,33,34].We chose to include a qualitative approach becthisemethod is well suited for studying
complex and nuanced social processes [35] andeoerating novel insights [35,36] through the usaductive
approaches.

Literature review

The paper is based on a desk review of publishedature conducted between February and May 201¢. W
included peer-reviewed journal articles, book cheptacademic reports, and documents. We inclutletles
conducted in low- and middle-income countries ia thview because many countries are today middienie. We
included publications post-2000. For each procésysiem innovation, we searched for peer-revielitechture in
6 electronic databases (Pubmed, Medline, CINAHLN(Glative index to nursing and allied health), Adritlealth
Review, Web of Knowledge and PsycINFO), includimy diterature published since the earliest datexed in
each database up to December 2013. We also extrdata from 4 electronic databases of leading ¢lbbalth
organizations, donors, implementers and techngaheies to identify relevant grey literature sushMorld Health
Organisation, African Development Bank, World Bard United Nations Development Programme (FigAR).
searches used a standard set of search termsdrétatdissemination, diffusion, adoption, implemeiota of
innovation in service organizations, and a tailasetlof search terms specific to health systemvation (Box 1).

Some additional articles were also identified tigtodnand searches of relevant journals. We lookexdualies that
provide insights into the ways of disseminationffudion, adoption, implementation of innovation $ervice
organizations may facilitate towards more sustdmaiealth systems in low- and middle-income coestri
including Angola Because the search was conducted in English, tloinfis are limited as there might be other
valuable papers written in Portuguese. Constantpenative method of qualitative and quantitativeadamalysis
were conducted to extract recurrent themes fronousardata sources was used, and we integrated ttheses with
findings from the literature review to generate fireposed model of health systems innovation togvamdre
sustainable health systems in low- and middle-ire@ountries. For the peer-reviewed literature, ereened the
abstracts of all search results and screened théefu of those articles retained following abstracreening.
Screening was conducted independently by two teamlvers to ensure consistent application of thegpeehined
exclusion criteria. An article was excluded if iddhot meet the study’s definition of the innovatiaf it did not
address dissemination, diffusion, implementatiosustainability of the innovation; if it did not éiéss low income
or middle-income countries; if it was superficial its discussion and/or did not provide empiricadence about
scale up of the innovation; if the full text of thdicle was not available online; or if the agielas not available in
English.
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Box 1: Search terms and inclusion criteria

Search terms:

Health systems AND system thinking; health systefddDAdynamic complexity; health systems AND systermkimg; dynamic

complexity AND systems thinking; health systems ANfhamic complexity AND systems thinking; healttstggm AND innovation;

health systems AND innovation AND systems thinkirftgalth system AND ‘sustainable development’; &nstble development AND;
health system AND innovation; sustainable develap#\D health system innovation; adoption AND hleaystem AND innovation;
dissemination AND health system AND innovationfusfon AND health system AND innovation; scale uN& health system AND
innovation; sustainability AND health system ANDnovation; health system AND innovation AND sustaieadevelopment;
sustainable development AND health system innomadND Africa OR Asia OR Latin America OR Caribbe@R Pacific OR Middle
East OR East Europe OR developing countries ORsitranal countries NOT US OR America OR UK OR Aais OR Canada or]
developed countries etc.

Inclusion criteria, steps 2-3

e Published in English

* Full article accessible

e Health system innovation focus

« Considers the processes of adoption and diffusiamovation in health systems
¢ Considers sustainable development as a guidingrvisihealth system innovation
» Considers experience in low and middle income pidiiclg transitional, countries

» Largely acceptable methodology

Inclusion criteria, steps 3-4:

e Primarily empirical study or clear empirical base

¢ Focuses entirely or mainly on adoption and diffasa$ innovation in health systems experience withiiracross country settings
(analysis largely undertaken at meso- and/or mevels)

e Largely acceptable methodology

Grey literature searches included any documentgalle via the organization’s web site on the Feloyu2011
search dates. Owing to the large volume of hitsegeed from these web site searches, the titledl diits were
screened first. If a document appeared relevartherbasis of its title, the full text was reviewasing the same
exclusion criteria as applied to the peer-reviewestature. For the systematic review, screening \wanducted
independently by two team members to ensure cemsisipplication of the predetermined exclusioneddt Data
extraction from the final sample of peer-revieweatdl gyrey literature was conducted independentlyviy team
members using a pre-established data extractiom fior list the enabling factors and barriers dissetidn,
diffusion, implementation and towards more sustaimdealth systems. Disagreements that occurreshgltine
review in application of the exclusion criteria ior data extraction were resolved through negotiatedsensus
among the researchers conducting the review. Thdtieg enabling factors and barriers found in lttexature for
each innovation process were then mapped to cameptodel for considering the determinants of diifun,
dissemination, adoption and implementation of iratmn in health delivery and organizations to deiee the
degree of support in the empirical literature fdifugion process captured in the model of diffusionservice
organizations. All authors reviewed the mapping,iclwhwas achieved through negotiated consensus snd i
illustrated inTable 2 below. We found limited published literature sffieeily on sustainable health system in
Angola. We thus propose to do a further stage akwothe future to interview key informants on tissues raised
in the literature, to draw further evidence andysis.

RESULTS AND DISCUSSIONS

Description of samples

Our search of peer-reviewed literature returned @#dgue articles and grey literature, of which 2&evretained for
data extraction based on our review criteRay( 2). Additional papers not identified through theottenic search
were obtained from the authors’ files. Because &rsearch techniques drew poor yield, we reliedsoowball’
methods and sought advice on sources from varigperes in various fields. In general, the evidenmseting all
inclusion criteria outlined above was sparse. ®oliterature on the sustainability of health systémrmovation was
very sparse, so little literature in this area wasd in this article. We have cited in this artioldy illustrative
studies and/or reviews that provided evidence egleto the diffusion of innovations in health sysseor health
service organizationg @ble 2)



Sekhejane and Modisenyane / OIDA International Journal of Sustainable Development 07:05 (2014) 7

Table 2 Research traditions relevant to diffusion of imatbon in health system innovation

Academic

Research tradition AN
discipline

Diffusion of innovation

Definition and scope .
conceptualized as

Structural determinants of
systems or organizational
‘innovative’

Systems
and management

Studies  of
organizational
context and culture

systems or Interdisciplinary
process,

Inter-organizational studies
(networks and influence)

Interdisciplinary

Knowledge utilization Interdisciplinary

organization Study of how organization’s structureSystem or organizational attributes

influences its functions in relation to theinfluencing ‘innovative’, like size,
use of new ideas and practices slack resources, and hierarchical

versus decentralized line of
management
Study of the development and iotpaf Changes in culture, values and
culture (meaning systems, languageidentities

traditions, accepted ways of doing things)
in systems/organizations and professional
groups

Study of inter-organizational nu,
fashions, and influence

Inter-organizational fads and
fashions, spread through social
networks.

Study of how individuals and teamTransfer of knowledge, both
acquire, construct, synthesize, share arekplicit (formal and codified, such
apply knowledge as in guidelines) and tacit
(informal and embodies, a in
‘knowing the ropes’)

Electronic Database Search

Number of articles identified in each database

sPubmed (n=17)

eMedline (n = 246)

¢CINAHL (n=175)

eAfrica Health Review (n = 155)

eWeb of Knowledge (n=23)

ePsycINFO (n = 20)

eWorld Health Organisation (n= 3)

eAfrican Development Bank (n = 2)

eWorld Bank (n = 3)

eUnited Nations Development Programme (n = 3)

(n = 647 unique articles after removing duplicates)

‘L

Data extraction

(n=23)

1 References excluded based on abstract review
Abstract review -
(0.~ 647) Reasons for exclusion
. | *Did not meet study definition of innovation
| #Did not address diffusion, dissemination, adoption and
" L implementation
Full text screening
=174
& ) References excluded based on full text review
(m=151)

Reasons for exclusion

oDid not meet the study’s definition of the mnovation

*Did not address dissemination, diffusion, scale up or sustainability of the innovation
*Did not address low income or middle-income countries

o[t was superficial in its discussion and/or did not provide empirical evidence about scale

up of the innovation
oThe full text of the article was not available online; or
oThe article was not available in English.

Figure 2: Selection of peer review literature
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Model for adoption and diffusion of system innovatbn
Synthesis of the peer-reviewed and grey literataxealed six broad innovation process and relatéelgories of
determinants, as outline in the adapted theorefiaaiework used (Figure 1), namely: (1) the innmraitself; (2)
the adoption/assimilation process; (3) communicatend influence; (4) organizational) context;, (%iter-
organizational context and (6) the implementatioocpss. The data highlighted the complexity and livaarity of
the process, which included multiple feedback loops

The innovation

In our proposed model for adoption and diffusionsgétem innovation, this component referred to ridative
advantage of innovation (that is clear, unambiguocast-effective); compatible with the intended pigos; values,
norms, and perceived needs; and complexity in tesfrsasy to be implemented; trialability where gsean be
afforded spaces for experimentation [16,27,28,Firthermore, this component refers to the way htnef
innovation are made visible to the adopters; ifggh&ential adopters can adapt, refine or modifyoiration to their
own needs; if there is balanced between risks anéfiis in organization; if interventions are fédsiand workable
and that if the knowledge required can be codiéied transferred from one context to another [23,Z9Literature
review has clearly demonstrated that decentradisadigenda in Angola did not bring about desiredaté$f (reduce
the dependence on local administration) [38,39L.db¢ralization agenda in Angola was anticipated ithaill bring
a conveyance measure to increase representatiopdditidal participation; and assignment of acceatniity and
responsibility. However, because there were nocpitesd guidance on execution of responsibilitied &adget
distribution this intervention did not materialias anticipated. A number of examples in low anddieidncome
countries have clearly indicated that even whenlended-based innovations are available, such asneim of
antiretroviral treatment (ART) and distributionlohg-lasting insecticidal nets (LLINS) to reach wetisal coverage,
however, the uptake of innovations is still coresigly far lower than that for the richer socio-eooric groups
[40,41]. These findings clearly demonstrated thatbauited of innovation are not stable rathersithe interactions
among the innovation and also elements of healstesy, the indented adopter(s) and a particularesbrihat
determines the rate of adoption of health systerovation [6,16,17,20,40,41]

Adoption/assimilation process by adopters

In our adopted framework, this component referredhe ability of the adopters, as actors in thetesgs to
experiment, change, evaluate, develop feelings) gaperience and modify innovations to local conterd
preferences, so that receptive users would perdbirénnovation as providing relative benefits lit specific
context or environment [27,29,31]. The meaning ciital to any innovation is generally not fixed, hbuis
constantly negotiated, changed and reframed bedsemlth systems themselves are a complex adaptstens
[16,19,29]. Furthermore, successful adoption obiration is more likely to be successful if intendetbpters have
sufficient knowledge about innovation, have contiguaccess to information, and that there is adeqfteedback
about the consequences of adoption [27,29]. Oftee, reasons for slow adoption and diffusion of Ithea
innovations are less to do with the perceived benef the innovation, but the decisions made byiratividual
within an organization, concerns in pre-adopti@yst concerns during the early use of innovatiod,@hether the
intended adopters have the sufficient opporturdttonomy and support to adapt and refine the inimmvao its
fithess for purpose, within the health system arel iroader context. For example, since 2005, thasebeen a
notable movement in the government of Angola inegehtoward more transparency and strategic plgnaaross
all sectors, due in large part to the efforts ofedepment partners. This includes an emphasis erctbation and
use of an evidence base, an integral part of thieming activities, and the active engagemenhefvarious levels
of government. The existence of a single guidingidwal Health Policy that outlines strategic prii@s and
implementation strategies, including financing &gées, facilitates the development and alignméntdous other
health related policies [42,43]. However, like maayntries that come from a civil war, the courdriyifrastructure
was left in ruins, its interior areas heavily minahd its social, political and economic institagolargely non-
functional. The country still face a number of lleahallenges. The capacity and/or ability of tHegters, as actors
in the system, to experiment new strategic plannimplementation, change, evaluate and modify| stiinains
weak [38,39,40]. This is particularly true for thethorities and representatives at lower levekhefhealth system,
such as the district and community levels. Thesenarmechanisms yet to fully engage these systedoysters and
it will take some time to build that capacity. Fhetmore, there is a lack of a sector-wide donordioation
mechanism, and as a result the various healthetklablicies that emerge over time run the risk ein
contradictory or competing while leaving gaps [38,82,43]. In addition, while it may also be argulkdt the lack
of strong directives from the national level willoav for local level prioritization and local solots, it does not
assure protections for the most vulnerable popriati These findings again clearly demonstratedatigbuted of
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innovation are not stable, rather, it is the intéons among the innovation and also elements aftiesystem,
[6,16,17,20,40].

Adoption/assimilation process

In our model, this component referred to the preaesere the diffusion of innovation process isragaied by the
team, a department or system/organization [29].r&lie a tendency in many literature reviews onugitfn of
innovation to focus on single, product-based intiomawhich occurs by simple imitation [27]. Hencstems
thinking, approached on the contrary, helps useimahd a deeper understanding of the linkages, derstand
inter-relationships, interactions, and behavioromagnelements that characterize the entire systef®]6In the
context of the health sector as a system, theaenised to shift focus to the nature of the relatigps among the
building blocks; the spaces between the buildireckd; and the synergies emerging from interacteomeng the
blocks [6,19,20]. For example, there are a numimesitipe innovations happening in Angola, such aditatof
government to finance district health strategy;dh@wth in the spending on primary health whicfester than any
other category since 2000; public payroll systemfusctioning well; health workers are paid theilas&s
consistently; there is low dependence on extersgittance; there is high GDP growth rate; andttieat is general
improvement in infrastructure, such as buildinghefv health facilities, water, sanitation, and rofg&39,42,43].
These show some positive elements of sustainablelafement. Notwithstanding these achievements etlzee
some indications that decentralization agenda clmlid the level of funds allocated to health aedd to financial
barriers if patients must buy drugs and suppliethén private sector [44]. Furthermore, the needdwocate for
allocation of funds to health will be more laboteinsive as Angola shifts the responsibility from@8vinces to
164 districts. Furthermore, the district finana@&nagement is still weak, the central funding aratgrement of
essential drugs is inconsistent, leading to stat& and poor quality, and a disconnect betweenoapgrbudget and
actual spending can discredit the planning and eugdgocess [38,39]. These findings clearly demanetr that
diffusion of innovation process is assimilated bgyatem and not individual elements of health systi is the
interactions among the innovation and also elemehtBealth system, the indented adopter(s) andracplar
political and socio-economic context that determintmne rate of adoption of health system innovation
[6,16,17,20,40]

Communication and influence

In our framework, this component referred to thecpss where the spread of diffusion of innovatimtess can be
thought of lying between pure diffusion (in whidtetspread of innovation is unplanned, informal eté@lized and
largely horizontal) and active dissemination (inieththe spread of innovation is planned, formahtrdized and
largely vertical [29]. Drawing from Greenhalgh diseoverview (2004) and other empirical work, owtapted
model have identified a number of components, ngnselcial networks which can influence adoptionnofovation
by individuals formally or informally [45]; homoploius where adoption of innovation is through indiséls who
have similar socioeconomic, educational and cultoaakgrounds [30]; opinion expert leaders whesytinfluence
adoption of innovation through their authority,tetaand their credibility [30,46]; organization&laznpions who are
willing to support innovation; and formal dissemioa programs where organizers take full accounaddpters’
needs and perspectives, where different stratemiestailored to different demographic, structuratl ultural
features of subgroups, through the use of apprapci@mmunication channels and incorporating rigemaluation
and monitoring [31,41,47]. Although many literatwe diffusion of innovation tend to focus on deymtent of
products or products in formal programs and meamanof spread which is centrally driven and conéal
however, many innovations in service delivery apstems are spread informally and largely in uncalgtd ways
[16,20,29]. For example, there have been a numibeogitive innovations in the area of human reseuncAngola,
within its decentralization programme. These inelugintroduction of Community Health Workers (CHVW®)
strengthen the link between communities and hefaltilities; recruitment of foreign health professats from
countries such as Cuba and Brazil as a short-telatien to doctor shortage to provide needed hessdthices and
also for capacity building; and establishment ofnmiversities and medical schools to increase yetidn of new
cadre of health professionals [39,42,43]. Notwahsgling these innovations, Angola, like many low aniddle-
income countries, continues to have challenges pdibr distribution of health workers; low numbergpfalified
health workers; lack of updated and reliable humesources information system; and lack of mecharfism
evaluating, sharing and coordinating experiencespalots, such as CHW models [39,42,43]. One ofrdasons is
lack of understanding of mechanisms for the spadadiffusion of innovation process. These innovasiosuch as
piloting of reintroduction of CHWS, is spread cetiy and controlled by experts sometimes withokirtg into
consideration adopters’ needs and perspectivesdififiterent demographic, structural and culturaltéees of
subgroups, and incorporating rigorous evaluatioth mronitoring [45,46,47]. These findings clearly derstrated
that diffusion of innovation process is assimilabgta system and not only through formal dissenongbrograms.
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It is the interactions among the innovation and adements of health system, the indented adoptar(d a
particular political and socio-economic contextttbatermines the rate of adoption of health systemovation
[6,16,17,20,40]

Organizational context

In our framework, this component referred to cotdgdrr innovations and how some features of orgdiuns can
influence the likelihood that an innovation will bguccessfully assimilated by a team, a department o
system/organization [29]. Our analysis has idestdifiorganizations or (health) systems which williragate
innovations more readily if it takes into consatéwn, the following structural determinants, naynélorganization
or system is larger, mature, functionally differeahd specialized, if it has slack resources tachhinto new
projects; and if it has a decentralized decisiokin structures[11,29,30,48,49]. Although theseuctrral
determinants are significantly positively and csetetly associated with organizational innovatissnéowever, a
number of alternative theoretical approaches haenlused to assess interventions and health syfs@mgrom
perspectives of organizational behavior, strategy @novation studies [23,27] and specifically wittcomplex
health systems [29,41]. These studies have cl@adigated that the determinants of organizationabvativeness
interact in a complex and unpredictable way witle @mother [16,17,19]. Furthermore, organizatiorchsas the
health sector, its absorption for new knowledgeethels on the organizations’ existing knowledge ailsshase
and pre-existing related technologies, a learnimgguaizational culture and a proactive leadershipatéd towards
sharing knowledge [51,52]. This knowledge has tosbeially constructed and must be continually nieged
among members of the organization or system sotltigae is a development of shared meaning and vdlue
relation to innovation [29,51]. In health care orgations or systems, innovations should be infarntgy
evidenced-based knowledge. In the case of Angaleottrer low and middle income countries, the reiftiction of
Community Health Workers (CHW) to strengthen thk Ibetween communities and health facilities, wiéarly
depend on how this new evidence is enacted, ctenlilan interpersonal networks (professional angmdessional,
including CHWSs), and will spread only if these sddieatures have been taken into considerationbanders are
overcome. In addition, an organization or a systeed to have a receptive context for change inrdodassimilate
innovations [23,51,53]. Receptive context includsteong leadership, clear strategic vision, goochagament
relations, visionary staff in pivotal positionsclimate conducive to experimentation and risk tgkamd effective
data capturing systems. Although an organizatioy beaamendable to innovation in general, it haalso move
towards a specific state of readiness for thatwation [27]. In our model, the elements of systesediness that
need to be taken into consideration, include: s&af§ion for change, innovation that fit with orgation’s existing
values, norms, strategies, goals, skills mix angdpetting technologies; assessment of implicationis rfew
innovations; ongoing support and advocacy for iratian; availability of adequate budget and resasitbeoughout
the innovation process; and that the system h#&s sigstems and appropriate skills in place for novimg and
evaluations of the innovation [27,54]. These firgdirclearly demonstrated that adoption, diffusiod assimilation
of health innovation into health system is as altesf a cumulative and unpredictable translatioacess. Often,
the adoption involves not just changes in servimetent or individual elements of health system, ibuivolves
systematic planning and changing of regulatoryapizational, financial, clinical and relational dgs involving
multiple stakeholders, within and outside the Hesitstem.

The outer context

In our framework, this component referred to théeriplay of the demographic, economic, politicalgae
ecological, socio-cultural (including historicabgkeries), and technological factors in the enviromnie which the
foregoing considerations (the problem, interventibealth system characteristics and the adoptiates)) are
considered [55]. Critical events (such as challeggiost-war context and lack of quality health pssfonals in
Angola), technological change (such as a new distimdool, a new and affordable drug, implementataf
decentralization agenda or a new prevention meshgnand economic changes (such as availability ioferal
resources) can provide opportunities for more ragidption and assimilation of interventions int@lkfe systems.
However, inter-organizational networks would ontpimote adoption of an innovation when there is destrable
synergies and benefits that can be achieved byisaciation (such as nutritional interventions witimunization,
joint programmes for malaria, tuberculosis and FND'S and so on). However, even when evidence ob#heefits
of an intervention exists (providing technical awbnomic legitimacy), the prevailing political ecomy and socio-
cultural norms (affecting cognitive and normatiagitimacy) will influence the desirability for adibgn and
assimilation of the intervention. In Angola, likeany other countries that comes from prolonged weas erupted
even upon independence, has hampered the developifarproper health system. The introduction ystems
innovations have been particularly challenging fees ¢ountry face a rapid transition from commandnarket
economies with financial instability, widening obao-economic inequalities, decline in expenditofesocial
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sectors (including health), and dramatic fallsifia &xpectancy [42]. Furthermore, Angola inheritedolonial health
system that catered almost exclusively to the deése and was inappropriate to address the heakdsof the
local population. Moreover, the organizational stawes, financing systems and hospital centeredvfetbe health
systems has made it particularly challenging tooshice health system innovations [42,43]. After atbss of
destruction, in the first few years of peace theas a rush to invest in the development of thethesalctor, such as
building of new health infrastructures. Howevelistmvestment did not necessarily match the heaaltbrities of
the population, since it was carried out withoutcminformation or planning [42]. However, the deyghents in
the past five years are important steps in positgpthe Ministry of Health to effect meaningful aladting change.
Furthermore, the last five years have been wittessmajor thrust to implement national developrsiicies of
administrative and fiscal decentralization thatdregshen the Government enacted the Local Admitistrdecree
in 1999 (Law 17/99). However, this transfer of msgibility was not accompanied by any specific msgriptive
guidance on how to carry out this responsibilithe$e findings clearly demonstrated that adoptidfysion and
assimilation of health innovation into health systis a complex process and that health systemepme systems,
with interlinked components that interact withiretbontext within which the health system is sitddts5,17,19].
Hence, systems thinking approaches will help thentry to take into account the structures, pattefriateraction,
events and organizational dynamics as componentargér structures, helping to anticipate rathemtheact to
events, and to better prepare for emerging chadeng

Implementation process

In our proposed framework, we used Meyer, Sivakyraad nakata definition of implementation, as “tealy
usage activities that often follow the adoptionigien” [56]. Despite the availability of wide rangé health system
innovation that can prevent much of the burden iskakes in the poorest countries, effective impiteaton
mechanisms of these innovations are complex aatively sparse [29]. There is also growing evidethet despite
some progress made in achieving health related MD®alth inequalities are widening within and betwe
countries [6,57]. Furthermore, we still need toldeith extreme levels of poverty and under-develepinin Africa
and many parts of the world. A number of concepfreheworks on system innovation have been usediious
settings and has identified a comprehensive rafdactors related to health and non-health systgrublic and
private sector, the broader national and globalteoda. However, there is little published literaturegarding
effective implementation and routinization of inaion, especially in low and middle-income courgtriéd/e argue
that implementation and routinization of innovationany system is generally characterized by migltghocks,
setbacks and unanticipated seatbacks [23]. Whilehewxe provided some of the key components of system
readiness, the following are an additional elemesmscifically associated with successful implemgomaand
routinization, namely: organizational structureadership and governance; human resource issuesinfyn
interorganizational communication; interorganizaib networks, feedback and adaptation/reinvention
[11,20,23,27,30,54,56]. For instance, leadershigh governance involves three main sets of actomyehastate
actors, health service providers and health servsers, and the general public [36]. Therefore cassful
implementation and routinization of innovationshiealth organizations to achieve broader healtlesysthjectives,

is largely depends on effective health system gwme and motivated and competent individual health
practitioners

Potential application of the proposed conceptual nael

In this study, we have identified four central etants of a guiding vision for sustainable healtheys, namely: (1)
identification and analysis of the problems or raes within the health system that lead to urgefoc
introduction of system innovation; (2) formulatiasf a limited set of shared core values through aathr
participatory process; (3) an explicit focus of arsfanding interaction between the innovationlfitsthe
adoption/assimilation process, communication anfiuéence, thorough understanding of systems andr-inte
organizational contexts and the implementation @sserand (4) understanding the complexity and iraatity of
the process, which included multiple feedback loopise proposed framework, for adoption and diffosif
innovation in health system, from the context off land middle-income countries, can be used whernaking
literature reviews, programme reviews, detailedntigucase studies to explore how novel health syst@novation
or interventions and health systems interact, @g@mme planning at the national or sub-nationet¢lte In
relation to case studies, the adapted conceptaiefvork can be used to develop tools to capturidatuding a
topic guide for in-depth interviews with key infoamts. Furthermore, the framework proposed herebearsed for
a detailed exploration of why and how the healtstesyn innovations can be integrated into varioudtineystem
functions, and how the extent and nature of intégmas influenced by factors relating to the intemtion, adoption
system, system antecedents for innovation, syseadimess for innovation, health system and ther autetext,
implementation and routinization. We anticipatet tthee use of this framework at the country level \gad to its
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refinement over time, and its use to develop aldeta of health systems that could be compared @mdasted in
terms of their adoption of interventions. The otffetors to explore, is the role of change agentsliffusion,

dissemination and implementation of innovation ealth service delivery and systems. Change agardsgola

therefore, need to be constructing a vision onasngble health system change, through participgioygesses with
broad stakeholders in the system. Health systemgehaan be a constructive for change processesaftirms

values in society (and opens up the discussion leat v8 important), allows for shared change andilizes and

aligns actors for change. Such processes can beimgéal to address the health system as a wholelenents
thereof, such as the implementation of decentitidizaystem.

Conclusion

The conceptual framework and the analytical apgrome propose are intended to facilitate analysievialuative
and formative studies of—and policies on—integmtibut not as a prescription. The framework caruged to
systematically compare and contrast health intdimes in a country or in different settings to gexte meaningful
evidence to inform policy. Lessons emerging froiis #iudy clearly demonstrate that the adoptiondifidsion of
innovations which underpin responses to health lprod are influenced by the innovation itself, the
adoption/assimilation process, communication afideénce of innovation, complex and adaptive hesgjtstem, the
socio-political context within which the health s3ms are embedded, and the implementation anchizatibn of
innovations. In the context of low and middle-in@roountries, there are multiple interacting deteents of
innovation factors that influence adoption of inabens, ranging from understanding characterisifdsinovation,
complex health system socio-political context, ahdracteristics of adopting person (or user) , moidonly new
technologies, novel service delivery models, anealth policies. Therefore, understanding these vations
determinant, health system problems, sophisticatelysis of the broader context and health systeer will
enable better understanding of the short- and teng- effects of an innovation when introduced italth
systems. Hence, use of systems thinking approasile¢ead to a deeper understanding of the linkageter-
relationships, interactions and behaviors amonmetes that characterize the entire system. In timegt of the
health sector, there is a need to shift focus ¢ortiture of the relationships among the buildiragkd; the spaces
between the building blocks; and the synergies gimgrfrom interactions among the blocks. Our pregos
conceptual framework builds on existing theoretimapositions and empirical research in innovastrdies, and
in particular adoption and diffusion of innovationgthin health systems, and builds on our own eaimpirical
research. Our framework will help to shift the bdaries of the debate, especially in low and middt®me
countries. As with any conceptual or analyticairfeavork, our model will evolve over time.
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