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Abstract

Tuberculosis remains the biggest infectious killeindia and worldwide, and it has recently
regained substantial international attention witts icome-back in drug resistant forms. The
environment, the disease and the societal respmngere changing and with it challenges and
opportunities to control the disease. Innovatiominariety of areas such as improved diagnostic
tests, drugs, delivery mechanisms, service prosedsstitutions and treatment regimes is
needed in order to be able to respond to the chrapgublic health challenge.

This paper reviews theoretical approaches to intiovaof direct relevance to the case and
examines what theoretical framework is useful twklat the problem of innovation in public
health in India. Such an analysis can reveal drivand barriers of change within the context of
the Indian health system in a comprehensive, profdented way and is thus able to add to
existing research done on TB.

However, given that TB control is a public healthallenge, concerned with problems of
delivery and implementation, the concept of inniovathas to go beyond technological
innovation and the private sector. Therefore itaigued that the case can simultaneously
contribute to innovation theory in order to bettanderstand what change processes and
innovation for concrete public health challengesioountry such as India mean.

After a short description of recent changes in DBtml based on fieldwork in India the paper
proceeds with an examination of existing framewaoks healthcare innovation upon their
usefulness for such a case. The paper concludesavatoposal for a theoretical framework and
areas for further empirical fieldwork.
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1. Introduction

Tuberculosis (TB) is an infectious disease which ba transmitted through air and requires a
very long and complicated treatment. Although theaee been effective drugs around for 50
years there has not been enough serious effodrtwat the disease. Today, TB remains the first
among the world’s infectious killers, with more pé® dying from it than ever before. The TB
crisis is worsening worldwide with increasing mudtiig resistant fornts so much so that
experts are speaking of a timebomb that is aboekpbode and for which we are not prepared
(Reichman & Hopkins, 2002).

There has been increasing international attenodhe threat of multi-drug resistant (MDR-TB)
and extreme multi-drug resistant Tuberculosis (XDR-fuelled by the outbreak of XDR-TB in
South Africa in 2006 which was widely published @NeGandhi, et al., 2006). It is feared that in
a country like India with the highest existing bemdof TB in the world the potential effect of
MDR-TB on ongoing control efforts might be devastgt eliminating the successes achieved so
far (Interview with public health consultant, intational PPP, Pune, 29.1.2008). Next to
increasing drug resistance the ongoing TB contffolrts are characterized by new challenges
such as co-infection with HIV, changing migratioatterns, urbanization and weakening public
health systems. In the same time new opporturatiesemerging such as increased international
political attention to TB, new financial resourcegw international actors and advances in
technologies and medicine.

The ecology of human diseases and the use of éigediknowledge to influence the former are
today both subject to rapid changes. More and ract@'s are involved in the production, access
and application of divers forms of health-relatemw\wledge and thus there is a greater potential
for rapid responses but also a risk of greater maicdies with regard to the formulation of a
coordinated response. It is thus central to reflgmin forms of institutions, governance and
design of interventions to deal with dynamic healttallenges (Bloom et al.,, 2007) such as

Tuberculosis.

! Multi-drug resistant Tuberculosis (MDR-TB) is dwfd as resistance to at least Rifampicin and Isahiwo of
the most important standard anti-TB drugs. It depsldue to infection with a resistant strain or tlupoor
treatment with inadequate drugs, insufficient drisgdective, unstructured drug intake, poor drugliuor
irregular drug supply (Central TB Division, Ind2007). XDR-TB, or Extensive Drug Resistant TB (alsferred to
as Extreme Drug Resistance) is MDR-TB that is edsistant to three or more of the six classes adrs#-line
drugs (WHO http://www.who.int/tb/challenges/xdr/en/index.htratcessed 20.10.2008).




In international policy arenas it has been argured flexibility and innovation in public health
systems are needed in order to react to this kindhanging challenges and opportunities
(EASAC, 2006; Eurosurveillance, 2005; WHO, 2003barA 2003). For the case of TB and
MDR-TB in India innovation in a variety of areaschuas improved diagnostic tests, drugs,
delivery mechanisms, service processes, institstfiomderstandings and treatment regimes is

needed in order to be able to respond to the chgmmiblic health challenge.

This paper will review theoretical approaches twowation of direct relevance to the case of TB
controf and examine what theoretical framework is usefubbk at the problem of innovation
in public health in India.

What has a perspective on innovation processeff@olzeyond what is already known from the
existing literature? The TB control efforts in Iadhave been researched and analyzed from
various disciplinary perspectives (see Porter &ngea 1999 for an overview). Epidemiological
studies estimate the changing burden of the diseisal and biomedical research is trying to
improve drug regimens, products and processesidgndsis and treatment. Research from an
anthropological or sociological perspective anatyzemong others the factors influencing
adherence to treatment, different understanding3 Bfwithin communities, gender aspects,
reasons for delays in diagnosis or quality of sy importance of poverty and social justice,
thus trying to improve program performance (Narayaet al., 2003; Porter & Grange, 1999;
Murthy et al., 2001; Rangan, Ambe et al., 2003; ddax) Gupte et al., 2003; Shina et al., 2004).
This research is often subsumed under the expresgierational research. In general, social
sciences are suited to describe the range of dvextors characterizing an infectious disease
and a society’s response towards it (Lienhardt, €dgfl Sow, 2003; Walt, 1999). There is a
complexity of structural factors strongly relatedpoverty that promote or retard the emergence
or re-emergence of infectious disease for whichl Faomer (1998) argued. Literature on the
politics of TB control (Walt, 1999; Ogden, Walt &ukh, 2003; Porter & Kiehlmann, 2003)

2 The flexibility in reaction that is needed is cented with preparation of response and innovatiyEcity in a
variety of areas such as rapid identification amyeillance, public health infrastructure, vaccingisagnostics and
therapeutics, training and manpower in clinicaéaces and coordination of science agendas (Eureiffance,
2005). Besides large investment in different foohR&D (EASAC, 2006) the challenges are to develep
public health solutions that are affordable, acakletand applicable to local setting (WHO, 2003).

% Evidence has been collected during exploratotghfierk in India in 2008 consisting of 45 semi-stured
interviews (with public health experts, policymakescientists, scholars, physicians, medical geiffate
practitioners, consultants and members of the sogiety and international donor community), visitsesearch
institutes, patients’ homes and treatment sitefirsfanalysis of the data can be found in EngébD@.



analyzes for example the design of TB programs,ttaeslation of WHO policies into the
national context of TB control pointing to the inm@nce of power and processes of
policymaking for TB policy design (Walt, 1999; Ngea, 1998; Porter & Ogden, 2001). Socio-
historical analysis of TB programs (Bannerjee, 1®®Rakraborty, 2003; Narayanan et al., 2003;
Kathir 2006) offer insights into the role of (ineigous) research for policy and program design
and the impact of the national public health systampolicy implementation and TB control
efforts.

A perspective on innovation for TB control offersreore comprehensive reflection on change
not only from a macro or policy perspective on léneel of the TB program but at various levels
(entrepreneurs, organizations, policy, programtesygs and can take into account ongoing
changes and improvements. With its central focusath technological and social change it
offers furthermore a reflection on progress in klealge production and service delivery, on its
drivers and barriers, on rigidities and flexib@ési of the public health system in reacting to a
changing or emerging public health challenge sschand the potential threat of MDR-TB. It
can reveal how the system copes with uncertaintyy hew opportunities are made use of
(implementation, diffusion, discussion of appropgress), whether there is a culture of
innovation and how it looks like, whether and haweial/technological change, improvements,
new ideas are fostered, what barriers and driveist and what innovation and flexibility in a
field level context mean. Thus, a framework foramation in TB control should be the tool to
provide answers to these questions.

However, the case of TB in India also challengestieg literature on innovation which has
mainly concentrated on the firm as the main aaentered in recent years around innovation
systems on a national, sectoral or technology I&\telson, 2001; Edquist, 2001; Edquist, 1997,
Malerba, 2004;, Carlsson, 1995; Jacobsson & Johr&ifi0) and has only started going beyond
technological innovation, involving also changeservices (Kupper, 2001; Tether & Metcalfe,
2004) and organizations (sources Teece, 1998; Damoanl1991). The challenges and changes
in TB control in India concern not exclusively nellagnostics, vaccines and therapeutics but
also implementation, service delivery, access aitfiei@nce of patients, sustainability of the
control efforts, and system related challengesh@lgh changes in technologies are clearly

needed, they are strongly related to challenges crahges in service delivery. Thus, a



perspective on innovation is needed that goes lzktgmhnological innovation, including aspects
of services, delivery, system organization andtunsbns.

In addition, TB is a public health challenge andstimainly a public sector activity -although not
exclusively: In India a vast, unregulated privatedmal sector caters to 70% of the population.
Nonetheless, the state is the main actor resp@n®DbITB control and therefore we are in need
of concepts dealing with innovation in the publect®r that are able to include activities in the
private sector as well. An emerging strand of &tere on healthcare innovation offers help
(Cunningham, 2005; Consoli et al., 2006; Den Hert@goen & Weehuizen, 2005; Koch &
Hauknes, 2005). These frameworks allow a broaddenstanding of innovation as change in
knowledge production, service delivery, organizadioinstitutions and concepts and some of
them have been developed particularly for the puddctor.

This paper will proceed with a short overview ofr@of the recent changes in TB control in
India and in a second step examine existing framlesvon healthcare innovation along with
recent developments in the innovation system libeeaupon their usefulness for an analysis of
those cases. The aim of the paper is to find dialiitonceptual framework to handle innovation
in healthcare for the case of infectious diseasedeveloping countries, and more specifically

TB in India which will be approached in the conatus

2. Tuberculosis in India

India is the country with the highest TB burderthe world. It has been estimated that there are
1.8Mio. cases occurring annually. The huge dedtlotdhe disease and the long-term impact on
patients lead to a severe economic burden and hsoféering. The links between poverty and
TB are long established (Benatar, 2003; Farmer719%otentially increasing numbers of co-
infection with HIV and the increasing emergencestrains that are resistant to anti-TB drugs
might worsen the situation (Central TB Divisiondia, 2007).

The Revised National Tuberculosis Program (RNTGRpheé TB control program of the Indian

government and has at its core the DOTS strateglyeofVHC. Depending on the results of the

* The DOTS strategy is consisting of five elemegtszernment commitment, case detection by sputumostopy,
standardised treatment regimens of 6-8 monthsditttt observation (DOT) for at least the initialbt months,
regular supply of anti-TB drugs, and a standardisedrding and reporting system (WHO,
http://www.who.int/tb/dots/endccessed on 20.7.2008).




diagnosis by sputum samples patients are distdbadeoss four different categorieand put on

a strongly standardized treatment with severabatics. The drugs for the complete treatment
are put in a box which is deposited at a DOTS glawin the patient’s vicinity (a local shop,
pharmacy, post office or even a neighbour can Bessggnated DOTS provider). The patient has
to swallow the drugs every alternate day under iigien of the DOTS provider. The
government is in charge of the whole program fraaguosis centres to the delivery of drugs
free of charge.

Results from fieldwork confirm previous researcmé@@mn TB showing that opinions about the
success or failure and appropriateness of the D@®§ram in India differ (Porter & Ogden,
1999). Overall the RNTCP is judged by many as aesg story particularly because of its
internationally unprecedented rapid expansion i@ thcent years across the country. The
RNTCP claims that it has achieved nearly full cageracross India (Central TB Division, 2007)
but critical voices ask about the quality of thaverage since there is still a large number of
patients who fail the treatment or who lack acdesis (Interview with medical anthropologist,
Pune, 29.1.2008; Chakraborty, 2003; Udwadia & Ri2@®7).

Confronted with this critique the government tendsargue that the biggest challenge in TB
control is ensuring compliance of the patient @ T8 treatment (Interview with medical officer,
RNTCP, Government of Andhra Pradesh, 21.1.2008g @ilitics argue that the RNTCP is
ignoring more social and cultural factors that cdokinder a patient adhering to a treatment that
comes practically to his/her doorstep (such asitranty transport, food security, other support
mechanisms, gender or stigma). They argue thaRMECP is purely based on the biomedical
approach, on the battle against the germ, andhbkatuman angle is missing (Interviews: health
activist, Bangalore, 26.3.2008; medical anthropisipdvlumbai, 31.1.2008; professor in public
health, Mumbai, 4.2.2008). These debates touch apdassic public health dilemma between

®> Depending on the results of three sputum sampkepatient is put onto one of the three categanies
subsequently on the standard DOTS treatment whiast6 months

- Category I: new smear positive patients, seripilisbatients, co-infected HIV patients

- Category IlI: retreatment (defaulted and come p&aikure and again started on treatment, relapssds (long ago,
declared as cured, but again infected)

- Category Ill: new smear negative cases, not gslydll, extra pulmonary TB

- Category IV: MDR, DOTS plus (not yet implemented)



biomedical values and socio-political values rd#iedcin program design for TB (Porter &
Ogden, 1999)

The challenges that TB control in India is faciogdy originate from within the TB progrdm
the public health systéhand the wider social systénResults from fieldwork show that the few
suggestions that have been put forward in ordenake the RNTCP more responsible to local
contexts and needs as a result of operational ndseanostly carried out by medical
anthropologists, are difficult to include in theogram; Partly due to politics, but also because
they often involve huge commitment and resources fthe program, the medical staff and their
skills (Interview medical anthropologist, Hyderabad6.1.2008) which might not be
operationally feasibf@. According to public health decision makers oftevalance has to be
found between different solutions (Interview: fommgenior consultant World Bank, Delhi,
05.03.2008).

From the perspective of the government there igar ¢rade-off between operational feasibility
and individual, flexible care and implementatiohaft would respond to socio-political values).
But the trade-off also holds for certain biomedisalutions that aren’t feasible to include
because of financial or infrastructural constraifitsex. testing every patient for MDR-TB or

® Biomedical values characterize programs in stafided manner, assume that they are transferabhebat
different contexts and evaluate programs in terfrtaice and treatment rates. Socio-political valieesl to see TB
as a disease of poverty and demand from prograing Bexible, accessible to patients’ needs anih¢jv
conditions, dealing with the side effects of treattregimes and other structural and social factoch as gender
or stigma (Porter & Ogden, 1999).

" There is a strong structure or protocol inhererihe treatment regime and one of the main pointsitique from
the private medical sector is that there is no rémntare, for patient —practitioner interactiofgxibility in
treatment, possibility to adapt to individual cdiwlis or side effects, etc. (interview chest phigsicDelhi,
21.2.2008). The focus is entirely on cure as defimgthe guidelines and completion of treatmenbediog to a
protocol. Care is reduced to cure by a box fulliafgs.

® The strong focus on population control and farpinning during the 1980s and 90s and verticakiidas
disease control programs have led to a slow destiom of general public health services. Soméhefrhost often
cited challenges the public health system is fatidagy are poor surveillance and monitoring andetoee absence
of reliable data, poor governance, corruption, latkuman resources and of stewardship, all of teeongly
affecting TB control efforts (interviews: head maial NGO, Hyderabad, 16.2.2008, health activishdadore,
26.3.2008; Interview with director Blue Peter ResbaCentre, Hyderabad, 10.3.2008; Bannerji, 1993).

° Health is closely intertwined with economic deyeteent (Ramani & Mavalankar, 2005). Furthermorbai been
shown that issues such as nutrition, transport] &ezurity, other support mechanisms, family or womity
support, gender or stigma influence access andedte to treatment of TB patients (Rangan et @b32Farmer,
2001; interviews: health activist, Bangalore, 28088; chest physician, Delhi, 21.2.2008)

1% Furthermore, every change in the TB program inesla huge operational and resource intensive eiffwrit
takes 3-5 years to roll it out in India given tlimesof the country (Interview with TB consultantH® India office,
Delhi, 22.2.2008). Implementation of changes iseasy given constraints by the health system, ¢helbosorptive
capacities, motivation, stewardship and the wideljnmon political rivalry between state and centreegnment
(Interview with microbiologist, research foundatidumbai, , 2.2.2008)
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adding two drugs instead of one in the relapsdnreat regime) (Interview with TB consultant,
WHO India office, Delhi, 22.2.2008}.

Thus, the fieldwork results show that even whenttfeepositions in the debate of biomedical vs.
socio-political values are acknowledged, the pubgealth decision maker still has to undertake
an almost impossible balancing act. There is ataohsstruggle between the social and the
technical, between scientific knowledge, techno-aggnial feasibility of the program and socio-
cultural factors. The struggle for this balanceoatharacterizes the reactions to changing
challenges such as MDR-TB and is important to keemind when looking at recent changes

and debates in TB control in India.

2.1 Recent changes and debates in TB control in Irad

The results from fieldwork show that there is a dwant understanding from the government

side that flexibility in reacting to a public hdalchallenge might not be operationally feasible

given the constraints of the Indian public healbhtext whereas experts outside the TB program
push for more flexibility and criticize the barseto change (Engel, 2008; interview with public

health consultant, international NGO, Hyderabad32408; chest physician, private hospital,

Hyderabad, 12.3.2008; head of international NGQeldfice, 10.3.2008).

Since implementation of the RNTCP started in 199&gal changes have been introduced to the
TB program or are currently under discussion, sofrthem as a direct response to the threat of
MDR-TB. In what follows, several of them are deked in greater detail.

2.1.1 Introduction of Public Private Mix
In the last years the Indian TB policy has beeftisitowards more substantial inclusion of the
private sector and NGOs into the program in ordesttengthen existing control efforts. The

policy implies that NGOs can get registered as osicopy centres to diagnose TB or as DOTS

M These trade-off arguments that somehow hampergehare criticized by the philosopher of technoloydrew
Feenberg (2002, 1999), as misleading. Ethical cestsies often get caught up in the oppositionuofent
standards, but this opposition if factitious. Cuatreechnical standards and methods were once disdund
formulated as values, translated into technicaksahd then taken for granted. The division betwelgat appears
as condition of technical efficiency and what asbue external to technical process is a processvimg politics
and biased by power. Farmer (2005) makes a siauitarment related to the apparent trade-off betvedriency
and equity in public health: an inegalitarian sygstEan only be considered efficacious when unnecgsgzkness
and premature death dont matter. Regardless dof trede-off arguments being adequate or not, weddiiem to
be prevalent in the thinking of decision maker3 Bicontrol in India.
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providers. Furthermore, private physicians can nefer TB patients to microscopy centres and
become DOTS providers (Interview: medical offid@NTCP, Government of Andhra Pradesh,
Hyderabad, 21.1.2008). In this way they keep thatrents, can charge for consultations, but the
patient receives the drugs free of charge. The mhiaed strength in a private hospital in
Hyderabad, where a well-known and highly respectegst physician was running a pilot project
on involvement of private practitioners since 1998ded by DFID and the WHO. Initially the
government of India opposed the involvement of gevpractitioners and giving out the drugs to
them. After the pilot project in Hyderabad hadaatted interest of the WHO and was followed
by many more pilot sites across the globe and akwperational research studies had shown its
importance (among others the work of a group ofioca@nthropologists has been influential in
India), WHO Geneva developed a policy in 2001 fovolvement of private practitioners in
DOTS and subsequently the government of India deduit in its RNTCP (Interview chest
physician, private Hospital, Hyderabad, 12.3.2008).

This is a good example of the initial resistanceéhef RNTCP against new ideas from the field
and the strong influence of the WHO. In additionsitows the importance of individual

entrepreneurs with personal relationships into didfureaucratic levels.

2.1.2 Sputum Collection Centres & improved sputamsiport

Another example of change in TB control comes f@mNGO in Hyderabad which developed
several so-called “TB models” to improve progranpiementation. They created the concept of
sputum collection centres to overcome accessilbbtyiers (in rural areas these are geographical
barriers in urban areas these are operationaksas for example opening hours of microscopy
centres) and improved the transportation of spuigamples by adding another chemical to make
the sample transportable for a greater length rogé t{Interview with head of national NGO,
Hyderabad, 16.2.2008). These innovations in impteai®n have been taken up by the

government (again supported by personal relatiand)are in the process of being implemented.

2.1.3 Reacting to MDR-TB: new diagnostic tests &M3Plus

The improvement of diagnostic tests is seen by masgarchers as one of the greatest
challenges at the moment in TB control and in ieadio MDR-TB. The difficulty is to be able
to distinguish between infection and active diseasd to develop tests that are able to be

12



utilized in the current health system and its lsvafl absorptive capacity. (In endemic settings
like India almost the entire population is infectdh the mycobacterium TB but only around
10% will develop the disease during their lifetijn@entral TB Division, 2007; Interview with
senior microbiologist, Tuberculosis Research Cefif&C), Chennai, 13.3.2008). As of now,
there is absolutely no surveillance or diagnostgtesn for MDR-TB in the Indian public health
system (Interview with microbiologist, research ridation, Mumbai, 2.2.2008). Diagnosing
MDR-TB however, is not that simple. There are savchniques available or in development,
but none of them standardized or evaluated fof@i@rogram yet and all of them require higher
laboratory capacity and bio-safety levels thanenity in place (Interview with TB consultant,
WHO India office, Delhi, 22.2.2008). Opinions diffabout the appropriateness of different
diagnostic techniques (solid culture, liquid cuitumolecular tests) depending on turndown time,
cost-effectiveness, feasibility, required laborgtand absorptive capacity of the public health
system, etc. The strong focus on quality assurdoceulture sensitive laboratoriésby the
government (pushed by the WHO as many argue) igestad among public health experts and
accused of slowing down the reaction unnecesssinlge it is hampered by challenges inherent
to the health system (mainly staffing) which migdite a long time to change (Interviews: public
health consultant, international NGO, Hyderabad,32408; head of a national NGO,
Hyderabad, 16.2.2008). These actors argue thatdastions would be essential in dealing with
the MDR threat and that it has to be seen how EdVIDR diagnosis and treatment can be
expanded and then simultaneously quality can beawsal.

Various research initiatives by public, privateNsO laboratories are looking into better tests or
adapting existing ones for the Indian context. Agndmem the ongoing adaptation of a low cost
diagnostic test from Peru to the Indian contextPiyTH in Hyderabad (an international NGO
with a specific focus on health technologies),degelopment of a rapid diagnostic test by NGO
research institutes such as the Foundation for é&¢dResearch in Mumbai, the Blue Peter
Research Centre in Hyderabad or the private Hindojspital in Mumbai, and the joint effort of
the WHO India, Tuberculosis Research Centre Cheandi FIND (an international NGO) in
setting up a network of research laboratories actlos country to evaluate diagnostic tests are

interesting examples of efforts in technologicalawations.

2 For diagnosing MDR-TB laboratories are needed vhie able to run culture sensitivity tests, egtihg the
sensitivity of the TB bacteria to the most commati-&B drugs.
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In general, the treatment of MDR-TB is complicatierhg, toxic, frustrating for the patient. Thus
it cannot easily be standardized because it netmtfcounselling and room for individual care
which is difficult to include in a conform treatntescheme across India (Interview with chest
physician, Delhi, 21.2.2008). The government iotpilg treatment in accordance with the
DOTSplus guidelines by WH® in a hospital in Ahmedabad in order to standardize
treatment scheme for MDR-TB.

Debates revolve around how to best ensure adhetend®R-TB treatment (Interview public
health consultant, national NGO, Hyderabad, 163820 and how to prevent spread of drug
resistant strairt,

The development of a new treatment regime can laacterized as a programmatic or
healthcare delivery innovation. In accordance hiétse changes MDR-TB offers an opportunity

to reintroduce flexibility into the control system.

2.1.4 Changes on international policy level: newoas & the New Stop TB Strategy

Further room for potential novelty is created by txistence of new funding opportunities
(mainly the Global Fund to fight AIDS, Tuberculosts Malaria). One of the most visible

reactions to GFATM in India was the formation ohational TB consortium consisting of the
largest Indian NGOs in the field of TB trying todoene a primary recipient of the donor
money®. Currently, there is room for change because afeshpressure from WHO and Stop

13 MDR treatment according to the DOTSplus guideli®s 24 to 27 months and involves injection angs!
intake at six days a week (and on Sunday drug9 amthe intensive phase of which some is speattaispital.
Later the patients move to ambulatory phase arldtsabnly (depending on the weight, above or lédgy4hese are
10 or 13 drugs a day which are more toxic includigse side effects than the standard cocktaihtibmtics in
the DOTS regimen.) The drug regimen DOTSplus istadn a daily bases whereas in DOTS it is an intemt
regime. One can imagine that the existing problefitompliance are even bigger especially giverfdaethat
most of the MDR patients already passed monthsem gears of unsuccessful TB treatment.

14 A person who is put on DOTS treatment can trangmitlisease as long as he/she is sputum positieeMDR-
TB patient put on a regular DOTS treatment will thowme to be sputum positive, maybe less during stime.
There will be a fall and rise phenomenon in thellbdaad. First maybe 20% of the bacilli will stagfectious, then
these resistant ones rise to 40%. The initial impneent is then followed by worsening. Then thegudtis sputum
positive again and then she/he is transmitting oadystant organisms because the sensitive onesdied
(Interview with chest physician, Delhi, 21.2.2008).

15 But the mechanism of the GFATM is such that theegoment is controlling the country level mechan{€&M)
and thus India’s application for support for TB ttohby the GFATM. This years’ call is asking fargport from
the civil society but the government is not applyfar any financial funds from the GFATM. This igdged by
many NGOs in the national TB consortium as a verggant move (Interview with public health consottePATH
India, Hyderabad, 24.3.2008). There seems to bea political ego and rivalry involved

14



TB partnership and regained international attenijrterview with microbiologist, medical
research foundation, Mumbai 2.2.2008).

In 2002 the WHO published the expanded DOTS framkwdich emphasized a need for more
flexibility in TB programmes in order to be betfgepared for changing challenges:

“It is now necessary to widen the scope of the D@Gi8rol strategy and make it a
comprehensive support strategy — support to al/glers, patients, and people to tackle
the problem of TB. The expanded strategy lays egmahasis on technical, managerial,
social and political dimensions of DOTS. It acknesges access to TB care as a human
right and recognizes TB control as a social goothwarge benefits to society. It
underscores the contribution TB control makes teepty alleviation by reducing the
great socio-economic burden that the disease tsfbo the poor.“ (WHO, 2002).

According to Porter and Kielmann (2003) this implee perspective on TB that goes beyond the
objective and rational view of biomedicine. Evenrem@o does the new six-point Stop TB
Strategy that was initiated in 2006 (Stop TB Deparit, 2006) which is trying to address the
challenges of DOTS in providing access to TB treathand care, including TB/HIV and MDR-
TB patients. In addition, the new strategy seeksttengthen health systems, engage all care
providers, empower people with TB and communitées] promote operational and biomedical
researctf. International actors like the WHO and the WorkahR had traditionally a very strong
influence on TB policy in India (Walt 1999; Ogdenh&., 2003). The adoption of these new
global policy strategies is likely to trigger chasgin more conceptual aspects of TB control.

How far it actually impacts on national TB contedforts in India needs further examination.

The above mentioned changes in TB control can bersarized as follows:

Public Private Mix — changing healthcare delivery & involving newaast

Sputum Collection Centre— changing healthcare delivery & access

1 The new Stop TB Strategy is based on several aphes that have been explored by WHO globally sinee
introduction of DOTS: collaborative activities bet@n HIV/AIDS and TB programs, effective ways of artdking
community care, and activities to engage all headite providers and strengthen primary respiratarg have been
worked out; revised treatment guidelines and gindslfor treatment of MDR-TB (DOTS plus), inter el
standards of TB care, and innovative mechanisne$ as the Global Drug Facility and the Green Lightnmittee,
have been established to improve access to qulriitys, and TB care is now viewed as a basic huigah
(reinforced by the recently drafted Patients’ Céiafor Tuberculosis Care) Next to renewed inteoral attention,
new actors and alliances for development of neustae beginning to produce results (Raviglione gldlar,
2006; Stop TB Department, 2006).
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Sputum transport — changing service technology

New diagnostic tools- developing a new technique or technology

DOTS plus— designing a new treatment scheme

International policy level — changing international policy strategies andraibn

These instances of change reflect an understadimgovation for infectious diseases that goes
beyond scientific and technological novelty involyiservice and delivery aspects, changes in
system interaction and conceptual understandings dorresponds to an emerging strand of
literature on healthcare innovation (Cunninghan3®onsoli et al., 2006; Den Hertog, Groen
& Weehuizen, 2005; Koch & Hauknes, 2005) which Ipasvided useful insights into the
processes of innovation in healthcare albeit fodiesgirely on healthcare systems in Europe. It
will be helpful to test and further develop thesaaepts for an Indian context.

The next section will thus review this literatune loealthcare innovation along with some recent
developments within the literature on innovatiosteyns, examining the particularities of public
sector innovation, a potential definition for héaklire innovation, and the understanding of
policy innovation and innovation system in orderd@velop a suitable framework to analyze

innovation for TB in India.

3. Towards a framework of healthcare innovation

How to define innovation for TB control? We haveersan the preceding sections that TB
control involves a variety of challenges among Wwhibe development of new drugs and
diagnostics is but one factor. Thus, it needs laerabroad understanding of innovation taking
into account the service and public sector charisties of diverse improvements in TB control.

The existing studies on healthcare innovation atated to innovation in the public sector and
services. They are still very few and entirely lthsen a developed country context

(Cunningham, 2005; Den Hertog, Groen & Weehuiz&952 Consoli et al., 2005). Nonetheless,
they provide some important insights with regar@daceptualization and analysis of healthcare
innovation. The following paragraphs will examingemn along important elements that a

framework to examine innovation for TB would needcover, such as public sector and service
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aspects, definition and characterization of innmraprocesses, handling of policy and system
aspects, and analytical feasibility. It will be exaed how useful existing concepts are for an
application to TB control in India. However, themais not to give an exhaustive review of the
innovation system literature but to draw upon del@ansights of direct relevance to the case.
This will provide the basis for the developmentdheoretical framework to analyze innovation

for TB control in India which will be approachedtime last section.

3.1 Healthcare Innovation — a Public Sector & Serge Activity

Health sectors are very complex and next to teduichl and organizational innovation,
innovation in the public sector and in servicesriportant (Den Hertog, Groen and Weehuizen,
2005).

Since TB control is a public health challenge iingortant to consider that innovation in the
public sector is understood to be qualitativelyfetégnt from innovation in the private sector
(Cunningham, 2005; Koch & Hauknes, 2005, Bhatt®320It has been argued that innovation
in the public sector is more than simple adaptatdninnovations (product or processes,
technologies or management procedures for exangdegloped in the private sector. It is
characterized by non-market and non-private a@sjtit can include development of new
products but more often it is application of exigtiproducts or processes, changes in service
delivery, policy or organizations. Thus, it is teld to the attempt to define innovation in service
activities and implies a broader perspective onowation than technological products and
processes.

However, according to Mulgan and Albury (2003) imation in the public sector is often seen as
an additional burden and not a core activity oiMitnportance as it is in the private sector. Thus,
one needs to spend more time arguing why innovatidhe public sector is actually important;
an insight that is also reflected by the strugglieactors lobbying for innovation for TB control
in the government of India (Interviews: public hbatonsultant, international NGO, Hyderabad,
24.3.2008; chest physician, private hospital, Hgtdad, 12.3.2008; head of international NGO
India office, 10.3.2008). But since public secttosich interests of so many and take over
socially relevant tasks, innovations can meet neads and old needs more effectively and thus
resulting values can be very high (Donahue, 200%us, innovation in public sector is

happening in a different context due to the legistapower of the state, due to the public good
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character and thus legitimacy and due to ethiclgindnas involved in the tensions between
individual freedom, human rights and benefit of thasses.

In the last 20 years it was realized how importaist for the public sector to innovate in order to

adequately respond to changing environment anetsesiand growing expectations by citizens
and private sector. But incentives to innovategovernment organizations and employers have
still been low (Mulgan and Albury, 2003).

Among experts from the health sector innovatiomanly understood as a process leading to
improved health system organization, improved duali access, health management or security
and surveillance or improved health care produ@ten health policies treat science, technology
and innovation as an exogenous varigbl€hus, in order to define innovative capacity floe
healthcare sector an understanding is needed diest lgeyond technological capacity including
other elements such as social aspects of healthoase and effective means, managerial
systems, processes of delivery, social and institat mechanisms to encourage outreach, etc
(Bhojwani, 2005%.

There is a strong need for insights into driversl drarriers of innovation, diffusion and

implementation of new techniques, processes antragsin healthcare. The need for insights

7 According to Ingeborg Meijer (Technopolis, NL, genal conversation 2007) health policymakers deatly
aim at getting involved with the innovation cycléhey rather wait what new products and processe aut of
research and see whether they can use them. Tgpehs according to Meijer mainly because publidthes a
public sector is trying to keep health costs lowwNoroducts mean in most of the cases more expankesilth
care that have to be reimbursed. So why improveroducts that already work? This is also the reagtonhealth
policy is mainly concerned with innovation in impientation and not the knowledge creation part wisaften
regarded as exogenous or not that important. Howéwe recent advances in biotechnology are offesim many
opportunities which are almost uncontrollable #atording to Meijer (2007) the technology is pughiealth
related innovation policy. In the case of TB incauetry like India new products might be non-existentoo costly
or resource intensive and thus operationally nagifde. In the case of rapid diagnostic tests wheke solutions to
diagnose MDR-TB are urgently needed the push canasly from requirements of the field.

18 The efforts of health sector reforms seem to beaty associated to these realizations. In genegalth sector
reforms are actions aiming at the improvement efttealth system performance (Weil, 2000). It inesldefining
priorities, refining policies and reforming the fiigtions that implement the respective policieag€ells, 1997).
Very often it is reduced to processes of decemttitin and introduction of user fees or privatizat{Haddad et al.,
2008). In developing countries, the influence & WWorld Bank with regard to health sector reforras heen
essential and not without criticism (Rao & Nayad08). It is important to consider the context oéltie sector
reform strategies and their potential implicatibmschanging TB control efforts. However, healtlotee reform is
but one factor contributing to the dynamic envir@emmin which every infectious disease control éffoday has to
work. The understanding of healthcare innovatioesgoeyond health sector reform which is mainly eomed with
improvements on the health system level and a seegific set of strategies whereas healthcare mtiav will be
used here in a more problem-oriented and much o@ea way, involving various changes in healthcateonly
the ones related to decentralization, privatizateto. Concrete health sector reform strategiesekiemwmight
overlap with or get translated into specific forafisnnovation for TB.
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into these innovation processes is placed withingbimewhat under-researched area of service
innovation (Den Hertog, Groen and Weehuizen, 2005).

But the process of healthcare is not simply a éejisystem. There is an important difference to
industrial service development: Changes in thevdgliconstitute changes in the content of care.
The way of implementing always affects the contintare provided (Den Hertog, Groen and
Weehuizen, 2005). The content of care changeh&patient for example if the TB treatment is
provided by a designated DOTS provider in his/hiemity and not by a physician at a TB
hospital. This is why it is so essential to look dtanges in delivery and services and
implementation.

However, innovation in healthcare is not limitedinmovation in implementation or delivery.
There are strong linkages between the productioknofvledge and access to and quality of
health care. The content of care also changespsitress in knowledge and the context of care
might influence production of knowledge. In Indihist can be exemplified by ongoing
developments of liquid culture tests for diagnosM®R-TB that require lower laboratory
capacities than molecular tests despite the matheamewhat outdated.

It has been argued that product innovations likegslr diagnostics and vaccines are needed but
that the invention is built on the firm ground a@ientific evidence and it is more a question of
whether this evidence gets used and applied (DetogieGroen and Weehuizen, 2005). From a
social constructivist point of view this is too nium line with a technology-push perspective.
Especially with regard to developing countries thiplies a simple technology transfer model
which is not adequate given the range of otherofacinfluencing development and uptake of
technology and also appropriateness of technolbgiclutions or interventions. However, it
reflects to some extent the thinking that seemsetmherent in the current understanding by the
WHO and the Central TB Division in India of TB asithg mainly an implementation challenge
(Interview medical officer, RNTCP, Government of dkma Pradesh, 21.1.2008) and it is also
inherent in the DOTS strategy itself. The narrowu® on implementation and patients having to
swallow the drugs is one of the main points ofigqué on the RNTCP by public health experts
outside the government (see chapter 2). It furtbeemllustrates the strong dependence on
biomedical knowledge and the scientific driven matof healthcare solutions.

To conclude, changes in knowledge production amdceedelivery are interwoven and highly

interrelated in healthcare. However, service intiowaor operational innovation, innovation in
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institution, delivery and policy is important aratlier complex in health care systems and there
are important differences to industrial serviceiwgly (Den Hertog, Groen and Weehuizen,
2005). A conceptualization of innovation should ghuncorporate these diverse forms of

innovation and the emphasis on delivery and sesvice

3.2 Defining Innovation in Healthcare

The emerging work on public sector innovation ustierds innovation as a research heuristic, as
an analytical tool not a descriptor of an objectigality (Koch & Hauknes, 2005). Based on the
insights of the above discussion the following @ptaalization for innovation in healthcare of
Cunningham (2005) will be used as a working dabnifor innovation in TB control in India:
Innovation in healthcare is understood as “...doimgnathing new i.e. introducing a new
practice or process, creating a new product (goakrvice), or adopting a new pattern of intra-
or inter-organisational relationships (including ethdelivery of goods and services)”
(Cunningham, 2005). The emphasis is on noveltynbtievery change equals innovation only if
there is new knowledge introduced as for examperéicruitment of workers in order to import
new knowledge or carry out novel tasks. AccordiogCunningham (2005) an innovation can
contain some or all of the following elements ofely/change:

= New characteristics or design of service productsd gproduction processes
(Technological element)

= New or altered ways of delivering services or iatéing with clients or solving tasks
(Delivery element)

= New or altered ways in organising or administratiagtivities within supplier
organisations (Organisational element)

= New or improved ways of interacting with other argations and knowledge bases
(System interaction element)

= New world views, rationalities and missions andtgigies (Conceptual element)

The change that qualifies for an innovation cars thappen along some or all of these elements.
This differentiation seems to be very useful tolgdifferent forms of innovation affecting TB

control in India. All of these elements have beera@ currently subject to change some of
which have been discussed above. According to uhiderstanding we can characterize the

examples discussed in chapter 2 as follows:

Public Private Mix - delivery & organizational & system interaction &maeptual element
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Sputum Collection Centre- delivery & organizational element

Sputum transport - technological & delivery element

New diagnostic tools technological & system interaction & conceptuaheent

DOTS plus- technological & delivery element

International policy level - conceptual element

Furthermore, the innovation environment (the heaébtor, social system) is important where
competing or facilitating developments happen amgdamizational capabilities and socio-
technical constituencies influence the innovatiGar{ningham, 2005).

We have shown elsewhere (2008) that it is arguethéygovernment of India that operational
feasibility which is strongly related to the weakbjic health system and the size of the country
is often a factor impeding change and innovatidmeré are strong links between poverty, the
status of the health system (Hammer et al., 20@mddi & Mavalankar, 2005) and broader
social system challenges (f.ex. migration, urbaroma privatization) and the persistence of TB
and the emergence of MDR-TB (Farmer, 1997; Singhl.e2002). TB is still a poverty related
disease although the disease is showing up in Weglparts of the society as well (Interview
health activist, Bangalore, 26.3.2008).

It is discussed that the big paradox in health gamevation seems to be that the functioning of
the health care system cannot keep up with prognessechnological and professional
competencies and is not able to profit from it @idgr Groen, Weehuizen, 2005). This contrast
might be even bigger in a country like India, whéine health system is facing additional
structural problems and might be even less abélapt and make use of existing knowledge or
new technological opportunities.

It is thus important to examine how socio-politicabcio-economic processes and cultural
factors such as the current status of the hea#itesy poverty, caste, education, stigma or gender
impact on what forms of innovations are produced #mwught over. As a health activist we
interviewed argues: Any disease control effort $thoalso aim at social innovation and
sensitization of the health system (Interview Bamgg 26.3.2008; Narayan & Narayan, 1999)
towards these social aspects. Currently there seele changes happening within the Indian

health system (f.ex. stronger integrated primargltheservices, development of capacity and
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skills through Public Health Foundation) which ntigtelp to foster innovation and make the
system more receptive to change. But these deveograre only in their initial phases, are
contested in their usefulness (Rao & Nayar, 2086y it will take some time until they show
any impact. The question is whether the currene pEcchange is sufficient to meet emerging
requirements from the field such as growing MDR-dAI HIV co-infection.

Health systems are a complex set of rules, socahs, cultural values and policies, informal
practices and tensions over professional boundandsactivities of actors and employers. Since
most of these factors are institutionally rootee tespective improvements or solutions towards
sustainability require systemic innovations or egsttransformations (Grin & Rotmans, 2005).
Resistance to change has been observed widelyratmtion of change is thus complicated
(Callon, 1995; Elzen et al., 1996; Rip & Kemp, 1R9Bhe literature on system transformation
deals with these more systemic innovations (GriR&mans, 2005) and offers instruments how
to encourage or speed up such transformations @sidocial experiments and strategic niche
management) (Geels, 2002; Kemp, 2006).

There is definitely a need for a transition towasdstainability in the Indian health system and
also in TB control for which several of our inteeviees have argued (Interview health activist,
Bangalore, 26.3.2008). There has been a changexéonple in vision and understanding in the
way the WHO is dealing with TB. But whether thisrédlected in more integrated and holistic
actions in India needs further research.

However, one has to be aware that the discussmumedrfuture health system development is
framed and conceived mainly based on experiencesfaw advanced market economies with
specific historical developments. This perspectivight therefore not be optimal for low and
middle income countries where it is very diffictdt develop widely accepted health strategies
and institutions given the dynamic context, thegfn@nted societies and multiple framings of
sustainability (Bloom et al, 2007; Bloom & Standi2§08).

The analysis should include these more systemagiects of change and the embeddedness of
the healthcare innovation within broader sociatays and their impact on changing TB control
efforts. In what follows, such integration is preed.
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3.3 The Need for a Problem-Orientation and TransienSystemic View

The literature on innovation has emphasized joirittg systemic character of innovation
processes and teaches us the importance of commeetnd linkages among actors of the system
in order to foster learning (Mugabe, 2005; Nels6Q2. Malerba, 2004; Edquist, 1997).

But how to make sense of the diversity of the déifé innovation processes that have been
mentioned above? Most of the innovation literaforises in case studies on a particular case of
innovation or on an innovation system with natigrsalctoral or technological boundaries (f.ex.
Nelson, 2001; Malerba, 2004; Jacobsson & John<i0)?.

Our aim is to take a holistic view on progress B dontrol that goes beyond a retrospective
focus on single cases of innovation but examinesdra and drivers of changing and emerging
practices along a particular public health chaleenye are interested in showing TB as a public
health challenge in changing contexts and conditiafith a variety of innovations that are
fostered and implemented in response to those elangherefore a problem-oriented
perspective on ongoing change processes is needed.

By putting the focus on an entire disease, thusagkitgy on a problem-oriented perspective on
TB itself, we can examine different problem deforis and understandings, the development of
the definition of the object of progress and chanigethe dominant system of thought. Consoli
et al. (2005) analyzed the history of medicinedaqrarticular problem and were able to show that
it is defined by struggles over definition of withe problem is and therefore progress is also
defined differently along with these different unstandings.

In the same line Tether and Metcalfe (2004) argaéin order to be able to analyze the diversity
involved in service innovation it helps to have exytransient and dynamic understanding of
innovation systems where boundaries and actoraaréxed but evolve as the problem or the

opportunity changes or is redefif@dThis supports a perspective on change in practiteng a

9f the innovation system concept is applied teaadoping country context the definition of inndeat (which
can be also imitative innovation, innovation asariing process) and external pressures due talglation on the
national innovation system are important (Metc&famlogan, 2006; Mytelka, 2000). If one focuses on
innovation in the public sector in a developingmipy issues such as external pressures from irtterraé donor or
NGO communities are becoming important as wellt&yatic weaknesses of the innovation system retategak
political-policy processes and institutions (My&I& Oyeyinka, 2003) are additional problems in deping
countries.

% According to Tether and Metcalfe (2004) the ungerding of innovation in services within the inntiga system
literature does not reflect the actual diversityrnofovation in services which is characterizedrigirelationships
between business models, organizational formsnt#dolyy and outputs which form important componemts
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particular problem such as TB control. When we ustd@d innovation systems as evolving
around problem sequences and opportunities, asraotesl and equipped with a certain purpose
(Ramlogan & Metcalfe, 2006; Mina et al., 2003), theovation system concept loses its static
boundaries (national or sectoral), allows analydigrames of understanding and power and
becomes more suitable to reflect on direction aodiance of innovation towards socially

desirable goals or public goods such as publictheal

Support for this argument comes from a recent @gwveént in innovation system literature
which understands the concept of innovation systemse as a heuristic attempt to analyze
actors, institutions and networks contributingrinavation (Hekkert et al., 2007). These authors
argue that most of the innovation system analysssid on the description of the structure of an
innovation system on a macro level neglecting iidial entrepreneurs and are thus too static
and not able to provide insights into the actualadyics within innovation systems. They argue
for the need to understand how innovation systemstiorf*, for a systematical mapping of the
activities that foster or hamper innovation (Heltlegral., 2007).

Furthermore, the importance of the local level adr@ssing issues of innovation has been
acknowledged in a recent workshop held on the imuiton of innovation to reduce poverty,
hunger and disease. It was argued that culturakdriand barriers to innovation have to be
examined in-depth, and it has to be kept in mirad #n aversion towards risk and resistance to
innovation might not be per se ‘irrational’ (INN@IPS, 2007).

This corresponds with research in healthcare inmmvgorocesses and is precisely what our
research on innovation dynamics around TB congra@liming to do, albeit not only focused on a

technology as Hekkert et al. (2007) propose.

Several of our interviewees argued that the resptmd B is always a reflection of the current
status of the health system and wider social systénterviews: professor in public health,
Delhi, 25.2.2008; medical anthropologist, Mumbali.132008; health activist, Bangalore,

therefore knowledge other than R&D or technologicadwledge such as market and procedural knowledge
important. The diversity of innovations in servieexl the multiple interactions between the systemponents and
actors implies that there are several innovatiatesys forming and evolving along problem sequences.

2 Hekkert et al. (2007) proposed functions of inrimrasystems as the processes that are highly tawpicior well
performing innovation systems.
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26.3.2008) and thus it is important to take thesgexts into account. TB control in India has a
long history both in terms of control efforts analipy development which often reflected socio-
political conditions of that time (Bannerjee, 199&rayanan et al, 2003). According to a health
activist (Interview Bangalore, 26.3.2008) the foaustechnology and technological innovation,
including program innovation is one way of addnegsa problem like TB. The solution might
look different if TB would be widely believed ascappling problem, a humanitarian crisis. A
similar argument has been made in the sociolodicstbry literature on social construction
(Callon, 1999; Hughes, 1999). Thus, the definitainthe problem constitutes the innovation
system, it guides the kind of institution or padisithat are set up, the search for solution and the
effort put into it.

Existing public health debates show the tensiomsdrn biomedical and societal values (Porter
& Ogden, 1999; Walt, 1999) and thus the importamicanalyzing innovation for TB control in
its context and with its politics.

A problem-oriented perspective allows examining tomtext and understandings which are
leading to specific changes. In addition, it allcavsanalysis of innovation practices that are still
ongoing or in initial phases such as the reactiortke emerging threat of MDR-TB.

Consoli et al. (2005) developed a scheme of prggiesnedical practice that applies such a
problem-oriented perspective according to which fliegress of medical practice can be
characterized along four broad issues:

1. Epistemic: evolution of medical and scientific kedge embodied in technology and
procedures for diagnosis and therapy
2. Organizational: different ways the medical innowatsystem is resourced, constructed
and organized
3. Institutional: informal and formal regulation of dieal innovation and diffusion
4. Cultural: different understandings of the mediaalgtem in different communities
Consoli et al. (2005) focused on the key scientidiod technical advancements which

characterized the history of medicine for a spedisease and highlighted the linkages between
understanding, diagnosis and therapy, showing yimardics between advancements in science
and the techniques in place. However, the framewaoris to explain production of knowledge

not taking into account the service aspect of heate delivery. As has been argued above the

aspect of delivery of care is essential for TB oonh India.
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The dimensions of the framework are very similarGonningham (2005) with a focus on

organization, institutional/systemic and conceptudiural factors. However the framework of
Cunningham is more suited to analyze change inice\because it differentiates between
change in technology and delivery elements. Blacdks the focus on how a problem is defined
and understood by different actors, how this utdaing develops over time and impacts on
the innovation processes. For an analysis of TBrobim India one could therefore use the
framework of Cunningham (2005) and embody the ide&onsoli et al. (2005) to look at

evolution of progress along the different elememtdimensions; thus allowing a more problem-

oriented perspective.

3.4 Fostering Healthcare Innovation: Policy Learnimg

The main responsible actor in public health is gwvernment. However, as results from
fieldwork show the government is not necessarilg thain actor fostering innovation and
change. Cunningham (2005) found that innovatiopublic sector is complex, involving a range
of different, interlinked innovations and actorglamith potentially diverse, far-reaching impact,
thus the process fostering such innovations wsib dde complex.

Furthermore, Arentsen, Kemp and Luiten (2002) athaé although governments bear a special
responsibility towards society in guiding futurevdlpment, socio-technical change is a multi-
actor process, characterized by immense complaxty fuelled by millions of decisions of
different actors, where government can not managmiatrol such change processes top-down.
Rather, socio-technical change is a governancdeciga (referring to decisions and actions of
public and private actors) than just a challengegfivernments’ policy (which is democratically
legitimized collective decision-making and policgtian). The government can thus develop
policy strategies that are able to support, stiergtand redirect governance of many actors
involved in socio-technical change processes imafigaesponsible directions (Arentsen, Kemp
& Luiten, 2002).

TB control in India is not a system that has atdtse the aim to create innovations, new

solutions and ideas, but the core aim is to impldraa existing solution, to deliver a service and

in this way cope with a problem (Engel, 2008). Dozernment will very unlikely be the main
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trigger of innovative efforts or practices. Rathbey are imposed from outside, either by
requirements from the field (emergence of new emgs), individual entrepreneurs or
international actors such as the WHO. Accordingdtors pushing for change in TB control in
India it is essential to convince the governmentai&fng up the innovation and integrate it into
the RNTCP in order to have a meaningful impactefiiews: public health consultant,
international NGO, Hyderabad, 24.3.2008; chest ioigrs, private hospital, Hyderabad,
12.3.2008).

Thus, there is no formal innovation policy for T8 India in a narrow sense but there has been
policy innovation or policy learning affecting T®trof?.

This confirms the argument that has been madepiblaty learning or policy innovation is an
important element of innovation in public sectousts as health and that innovation should be
based upon and accompanied by policy learning (Kamgh Weehuizen, 2006; Cunningham,
2005). According to Kemp and Weehuizen (2006) polearning is a conscious and structured
change in thinking about a specific policy issud amovation is a change in doing. A change in
practices can precede or be followed by a changhinking. “Policy learning is often (and
possibly always) grecursor of innovation in the public sector, and it is asgible (and
desirable) consequenceof innovations that have been adopted, and thusnag possible
precursor for new innovation, in a cause-effecirthdkemp & Weehuizen, 2006).

Most of the innovations for TB mentioned in thepoels paragraphs have been accompanied by
policy learning or shift in policy. Given the higtiependency on different forms of expert
knowledge in the case of infectious disease paticy believed to be useful in assessing policy

learning and the knowledge based on which it igpbamg.

Cunningham (2005) includes policy learning in higlgsis of innovation drivers and barriers.
The separation of an analysis of service delivexy jgolicy issues within the cases was found to
be artificial because processes of policy learrang innovation in healthcare are overlapping
and interlinked, involving different innovation aranments. In TB the policy and service level
are strongly related as well since the governmemiot only responsible for policy formulation

2 |nnovation policy is understood as policy expliciimed at fostering innovation, whereas policyawation is
understood as change in policy or policy learnigiicy learning can be broadly defined as a chamgige way of
thinking (Kemp & Weehuizen, 2006) or as Koch & Haak (2005) put it the ability of the policymakeddarn
what is needed in order to change behaviour.
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but also service delivery of the program althouuhlatter is done by the state governments who
are rarely involved in policy formulation.

Cunningham decided to combine policy and servideealy issues and focus on policy learning
throughout the innovation analysis. The policy deis integrated into the assessment of the
innovation process. It is recognized that policyerakplay an important part as facilitators and
drivers and their actions, reports and decisions tkeceive due attention. But the policy learning
is not explicitly analyzed in the same way as therdture on policy change suggests (by
identifying actor coalitions, discourses etc) althb elements of such an analysis can be noticed.
It remains a bit unclear how exactly such an amslyan be undertaken.

In general, the literature on public sector innawatacknowledges the importance of policy
beliefs for framing problems and directing changenip & Weehuizen, 2006).

This points again to the importance of applying rabfem-oriented view and understanding
innovation and accompanying policy learning as ewgl around the problem sequences or set
of opportunities that are defined by the constities involved (Metcalfe and Ramlogan (2006),
Mina et al, 2003; Consoli.et al., 2005).

There is a vast literature in political sciencemakang interests, institutions and discourses in
shaping policymaking (Sabatier, 1991; Rein & Schi®93; Hall, 1993; Hajer, 1993; Grindle,
1999; Kingdon, 2002). Kemp and Weehuizen (2006)aithat the literature on policy learning
is very much concerned with the effects of learrang not so much with a detailed analysis of
how people learn (for example through experienbseovation, systematic study, interaction).
They propose to simplify the analysis and link treto innovation in public sector by looking
at different types of policy learning (technicadhceptual and social learning, which would work
with the framework of Cunningham, 2005 & Consdliagé, 2005), at what has been learned,
how it has been learned and what role this learplaged for the policy change by conducting
interviews and undertake document analysis.

A recent overview of health policy analysis in l@awd middle income countries clearly shows
how important it is to integrate politics, proceasd power into such studies. The literature on
policy change in low and middle income countriesti8 very fragmented, diverse and mainly
descriptive (Gilson & Raphaely, 2008). For Indidyoa handful of studies have examined the
Indian health policymaking process (Mooij, 2003; &jp 2007; Jeffery, 1988; Porter &
Kielmann, 2003, HEPVIC, 2006).
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Thus, it is felt to be equally important to analydiscourse coalitions trying to influence policy
making, thus incorporating more political aspeétswever, such an analysis also depends on
access and depth of material and data availablesellbomplex processes are requiring long-
term and in-depth analysis which might be only gmedrom an ex-post perspective. However,
some of the changes in TB control in India mentibabove are ongoing. A decision on how
policy learning can best be integrated theoregoalll have to be based on insights from further

empirical research.

To conclude, policy learning is a central elemanheéalthcare innovation but the main driver for
healthcare innovation is not necessarily the stats.thus useful to analyze drivers and barriers
of healthcare innovation where the state playsygortant part in shaping or encouraging multi-
actor governance processes of change. The nextechlmoks at how such an analysis can

actually be undertaken.

3.5 Analyzing Healthcare Innovation

Studies on public sector innovation in the UK lakdrivers and barriers for the initiation of a
particular innovation and the factors influencirgvelopment, diffusion and acceptance of that
innovation. They place this analysis within the &ridcontext of institutions, services and
national public health sector. "Thus, the charasties of the individual innovations could be
examined within their wider service and policy refece frames and specific policy lessons
identified." (Koch & Hauknes, 2005). The innovatipnocess is understood as an iterative,
complex process. However, the authors argue thaarioanalysis it makes sense to use a life
story, and thus rather linear, model of an innaratand map developments along it
(Cunningham, 2005; Koch & Hauknes, 2005).

It has been argued that there is still a commomptation in debates on medical innovation,
particular innovative health technologies, to falick on a linear model of innovation by
emphasizing policies to facilitate the translatioh basic research into clinically useful
technologies and practice. But as Consoli et 81052 show this understanding is inadequate, the
progress in medical know-how is much more basedmuitiple and multiple-directional
relationships. "..there is a two way street betweedside and bench.” (Consoli et al., 2005). A
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gualitative, detailed analysis of drivers and leasiof the different innovation processes
presented above would provide insights into adtuadvation dynamics and be able to show the

different multi-directional relationships in thgseocesses.

Cunningham (2005) examined in exploratory caseissudrivers and barriers of different
healthcare innovation cases in Europe (using aredddd case study approach, Yin, 1989) and
focused on policy learning throughout the innovatémalysis. The origins of the innovation in
guestion and the critical events in its developmeate tracked. The context of the innovation
was examined by mapping the national health systemd the immediate innovation
environment. Key actors, structure, processes atidat events for the actual innovation case
were analyzed. They found that dialogue and opentoeshange among key groups are required
and often missing. Furthermore openness to thinisidel the box, teamwork, independent
thinking and seizing of opportunities and innovatichampions are crucial. Other important
drivers can be a new challenge from the field, tmali push, change in culture, competitive
drivers (such as targets although they can alsdehiimnovation) and technological factors.
Barriers can exist in the form of size and compilexif the health system, heritage, legacy,
routines, professional resistance, risk aversiofitipal profile and accountability, complexity of
public health decisions and potential impact, largage of stakeholders that need to be
consulted, pace and scale of earlier change willarsystem, lack of capacity for organizational
learning, lack of resources and technical barriers.

The preliminary insights from field work found alf these barriers being prevalent in the TB
environment in India. They have been cited by mublkealth experts as important problems
hindering the success of TB control and implemémaof the TB control program and they
have been characterized by critics of the programgadities inherent in the system hampering
innovative responses to new challenges such as MIBRSome of the drivers that have been
identified so far are innovation champions, infloerof international actors and requirements
from the field (Engel, 2008).

However, as we have argued in preceding chapterdotus on individual innovation cases

should be replaced for this analysis by a problemated view and thorough integration of

different system levels.
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Den Hertog, Groen & Weehuizen (2005) are mappintgeps of innovation through the
healthcare system. They emphasize interaction anderation between different functions and
disciplines within the healthcare process and betwdifferent system levels of actors like
policymakers, practitioners and managers. In orerenhance interaction and therefore
innovation the potential walls and ceilings haveb® broken through. They argue for the
importance of innovation coalitions and the muwtdecharacter of healthcare innovations.

In India we found tensions between political stadined in administrative skills and technical
staff, between private and public practitioners mghprofessional autonomy is a source of
resistance to change. In the same time innovatora bottom-up were found to be frustrated
because they are unable to scale up and lack duppdrpolitical commitment (interviews:
public health consultant, international NGO, Hydd 24.3.2008; chest physician, private
hospital, Hyderabad, 12.3.2008).

However, despite these hints it remains unclear éxactly successful improvements made their
way through the Indian healthcare system, whiclowation coalitions have been involved and
what walls and ceilings had to be broken downeéinss useful to examine the above mentioned
instances of change in TB control in more detaiklgzing drivers and barriers in order to test
and further develop these concepts for a developimtry context and the infectious disease

area.

4. Summing up: a conceptual framework for innovatia in TB control

After this short review of results form the fielddacorresponding theory we can conclude that
the recent developments in innovation system liigeasuch as embracing activities in services
and public sectors, trying to understand microdl@weovation dynamics and linking it to system
level transformations towards sustainability ispiall in providing insights for a framework to

analyze change and innovation dynamics around @bbkhlth challenges such as TB in India.

As the initial insights into changes in TB conttdve shown there is a need for a broader
understanding of innovation including aspects divdey, services, organizations and systems
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while taking into account the particularities ofaltacare as a public good and public sector and
the importance of the wider social system. A use&fatking definition has been presented in
chapter 3.2 that takes these considerations irtouzt.

We have seen how important policy learning is fealthcare innovation which is also confirmed
by results from the field of TB control pointing tiee political nature of the case. However, the
existing concepts on healthcare innovation aretaitclear as to how exactly an analysis of
policy learning can be included. Here seems todoenrfor theoretical contribution and further
research.

Furthermore, the link to existing innovation systeomcepts has been explored and it has been
argued for an understanding of innovation systesisc@nstructed, with a purpose, highly
transient and dynamic and evolving around problegquences (Mina et al, 2003; Ramlogan &
Metcalfe, 2006). A fundamental question to an iratmn system is according to Ramlogan and
Metcalfe (2006) the openness of the current stractowards innovative challenges, an aspect
which would be an important outcome of an analggisnnovation for TB control in India;
particularly in the light of international policyalis for flexible reactions to emerging infectious
diseases.

The recent changes in TB control that have beendoted since the implementation of DOTS
in India in 1997 and which have been characterasale as consisting of different elements of
healthcare innovation need to be analyzed in grelatail. Such an analysis will map drivers and
barriers along changes in technological, deliveoyganizational, system interaction and
conceptual elements, examine interaction and catipar between different functions,
disciplines and system levels within TB control.

Given that the conditions are not necessarily fosgechange, it will further be interesting to
look at failed innovation attempts and local chantfeat weren’t taken up (yet) and introduced
into the TB program. Thus, the analysis goes beyamdex-post examination of introduced
changes involving ongoing change efforts as welhe Tunderstanding of governance of
innovation for TB control as a multi-actor procé¢isat can be influenced by the central and state
governments, by health staff, researchers, patienthe disease itself will be helpful in this

regard.
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Such an analysis can reveal how a public healtlra@lostructure copes with uncertainty created
by changing challenges, how new opportunities aaeeruse of, whether there is a culture of
innovation and how it looks like, whether and hayeial/technological change, improvements,
new ideas are fostered and what barriers and d&rias¥ impacting these developments. The
analysis is however not judgemental or evaluatitteoagh different opinions and positions are
represented. Rather, it aims at showing the dewstop of change and improvements within
public health policy and control practices alorgpacific public health challenge.

A further exploration of the above mentioned ins&mof innovation in TB control will provide
insights into the meaning and usefulness of fléikyband innovation for a public health system
in a country like India that is confronted with laanging challenge such as TB. These insights
can help to explore what can be done in order baece and foster response capacity of a public
health system and simultaneously contribute tortétesal literature on innovation in healthcare.
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