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ABSTRACT
Background: The Global Fund encourages operational research (OR) in all its grants; however
very few reports describe this aspect. In India, Project Axshya was supported by a Global Fund
grant to improve the reach and visibility of the government Tuberculosis (TB) services among
marginalised and vulnerable communities. OR was incorporated to build research capacity of
professionals working with the national TB programme and to generate evidence to inform
policies and practices.
Objectives: To describe how Project Axshya facilitated building OR capacity within the
country, helped in addressing several TB control priority research questions, documented
project activities and their outcomes, and influenced policy and practice.
Methods: From September 2010 to September 2016, three key OR-related activities were
implemented. First, practical output-oriented modular training courses were conducted
(n = 3) to build research capacity of personnel involved in the TB programme, co-facilitated
by The Union, in collaboration with the national TB programme, WHO country office and CDC,
Atlanta. Second, two large-scale Knowledge, Attitude and Practice (KAP) surveys were con-
ducted at baseline and mid-project to assess the changes pertaining to TB knowledge,
attitudes and practices among the general population, TB patients and health care providers
over the project period. Third, studies were conducted to describe the project’s core activities
and outcomes.
Results: In the training courses, 44 participant teams were supported to develop research
protocols on topics of national priority, resulting in 28 peer-reviewed scientific publications.
The KAP surveys and description of project activities resulted in 14 peer-reviewed publica-
tions. Of the published papers at least 12 have influenced change in policy or practice.
Conclusions: OR within a Global Fund supported TB project has resulted in building OR
capacity, facilitating research in areas of national priority and influencing policy and practice.
We believe this experience will provide guidance for undertaking OR in Global Fund projects.
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Background

The Global Fund to fight AIDS, Tuberculosis (TB)
and Malaria (The Global Fund) is an innovative
international financing institution forged by govern-
ments, civil society, and the private sector to tackle
HIV/AIDS, TB and malaria [1]. Every year, Global
Fund awards US$4 billion to support public health
programmes through project grants aimed to
enhance the reach and access of potential life-saving

interventions for these three diseases [2]. Global
Fund-supported programmes contributed to saving
nearly 20 million lives between 2002 and 2015 [3].
The Global Fund is a major international source of
funding for TB prevention and care activities in 110
countries. To enhance accountability and efficiency,
the Global Fund has earmarked 10% of every project
budget for monitoring, evaluation and operational
research (OR) [4].
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The Global Fund defines OR (also known as
implementation research) as – ‘any research produ-
cing practical usable knowledge (such as evidence,
findings, information) which can improve pro-
gramme implementation (e.g. effectiveness, effi-
ciency, quality, access, scale-up, and sustainability)
regardless of the type of research (design, methodol-
ogy, approach)’ [5]. There are several examples of OR
influencing policy and practice, programme perfor-
mance and favourable patient outcomes [6].

Describing ‘why’ and ‘how’ of OR in the
Global Fund project in india

In 2009, when this Global Fund project was concep-
tualized, India was the largest TB burden country in
the world with an estimated incidence of 1.8–2.2
million cases of TB, and with approximately 450,000
deaths due to TB [7]. The Government of India was
implementing the Revised National Tuberculosis
Control Programme (RNTCP) incorporating all ele-
ments of the WHO recommended STOP TB strategy.
At the national (aggregate) level, the programme’s
twin targets of detecting 70% of the estimated new
smear positive TB cases (~1.2 million cases) and
successfully treating 85% of these cases were being
achieved. However, more than half of the districts in
the country (375 out of 625 districts) were not achiev-
ing one or both of these targets for the past several
years [8]. Several operational and implementation
challenges were identified as potential causes and
research questions pertaining to these challenges
were listed as ‘OR priority topics’ by the RNTCP.
The RNTCP had established OR committees at the
national, zonal (or regional levels) and state level in
collaboration with the faculty from various medical
colleges to conduct research on these priority topics.
However, due to inadequate understanding of the
priority topics and processes to undertake OR, sub-
optimal capacity, insufficient allocation of funds to
undertake and complete OR, and lack of mentorship
from experienced researchers, several important OR
questions remained unanswered [9].

In 2009, a conglomeration of civil society organisa-
tions, led by The Union’s South-East Asia Office (USEA)
and World Vision India (WVI), submitted a five-year
proposal to the Global Fund Round 9 ‘call for applica-
tions’. The proposed project (‘Project Axshya’) aimed to
improve the reach and visibility of RNTCP services
among identified marginalised and vulnerable commu-
nities in India through advocacy communication and
social mobilisation (ACSM). The project was approved
byGlobal Fund and initiated in 2010.A full description of
the project components is available elsewhere [10].

Project Axshya included three key OR components
in addition to various other activities related to
ACSM. First, a practical, output-oriented, modular

training course to build research capacity of public
health professionals. Second, large-scale surveys – at
the beginning, middle and at the end of the project
period – to assess the changes in TB knowledge,
attitudes and practices of the general community,
TB patients, health care providers, NGO function-
aries and opinion leaders over the project period.
Third, OR studies to describe the outcomes/lessons
learnt from implementing various Project Axshya
ACSM interventions so as to generate evidence to
inform policy and practice.

Implementation of operational research
training courses

In collaboration with the Government of India
(Central TB Division, New Delhi, and the National
TB Institute, Bangalore), World Health Organization
India Country Office, U.S. Centers for Disease
Control and Prevention (USCDC), The Union co-
developed a modular nine-month curriculum featur-
ing coursework on developing appropriate research
questions, study design, data collection methods, data
analysis, and scientific writing. This training course
was similar to the Structured OR training initiative
(SORT IT) model developed by the Union and
Médecins Sans Frontièrs and then adapted under
the leadership of WHO Special Programme for
Research and Training in Tropical Diseases [11].

Selection of participants and research projects

Each OR course began with a call for proposals using
a brief one-page concept note outlining the research
question, relevance to addressing TB control chal-
lenges in India, potential sources of data, and a pro-
ject timeline (not to exceed 12 months). Twelve to 15
projects were selected in a competitive process for
each cohort based upon scientific merit, previous
experience, and relevance to the priorities set by the
RNTCP. Course participants (approximately 80)
included a variety of public health professionals
such as in-country RNTCP consultants, State and
District TB programme managers, academicians
from various Indian medical colleges, and profes-
sionals from non-governmental organisations that
were supporting the TB control programme in India.

Training course structure

Selected participants, usually working in groups of two to
three attended three, one-week modules over a period of
nine to 12months (Figure 1). Themodules were amix of
lectures, group discussions and hands-on exercises. The
first module focused on developing a research protocol
with appropriate study design, and data collection meth-
ods that were both scientifically rigorous and ethically
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sound. At the conclusion of the first module, participants
were expected to have a draft protocol, and data collec-
tion instruments. The secondmodule, focused on appro-
priate statistical methods, and use of software packages
for quality-assured and efficient data capture and analy-
sis. At the conclusion of this module participants were
expected to have created a plan for data collection and
data analysis.

Following the first and second module, partici-
pants were expected to obtain ethics approval from
their respective local ethics committees, ethics com-
mittees from the relevant partner organisations such
as The Union, National TB Institute (Bangalore) and
complete the data collection as per their respective
protocols. Only participants who completed data col-
lection were able to advance to the next level.

The third module, typically six-nine months after
the second module, focused on data analysis, data
interpretation, scientific writing and the peer-review
publication process. At the conclusion of this final
module, participants were expected to have a draft
research paper. Successful completion of the course
required a scientific manuscript submitted to a peer-
reviewed scientific medical journal no later than
120 days after the conclusion of the third module
after obtaining approval from all co-authors.

Research mentorship

The faculty mentors (six–eight in number) included
experienced researchers. Each participant paired with
both national (from various Indian institutions) and
international (WHO, CDC, The Union) mentors.
Most participants had no prior research experience.
Active and continual mentorship throughout the
course facilitated critical thinking and addressed any
problems that arose while implementing the research
project. Mentorship was an intensive process of face-
to-face consultation, feedback through email
exchange, and phone or video conferencing. Faculty
took joint responsibility for the teams they mentored
and were accountable as co-authors on the peer-
reviewed publications.

Research outputs from the training courses

During April 2010 to Sept 2016, three OR courses
were completed and described in this manuscript.
The number of applicants selected, the dates of
course, and the proportion of studies published in a
peer-reviewed scientific journal are shown in Table 1.

The proportion of studies published in peer-
reviewed journals from the first, second and third
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Workshop for protocol 

development
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Workshop on EpiData/ EpiInfo 
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Workshop for data analysis 

and manuscript writing
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Submission of Ethics 
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specific data collection 
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Submission of proof of data 

collection

Milestone 4
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1 month after module 2
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By end of 12
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Figure 1. Flow diagram showing the structure of the OR courses undertaken by the Global Fund project in India.
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courses were 12/16 (75%), 9/14 (57%) and 7/14
(50%), respectively. Overall, when combining all
three courses, 44 research protocols were developed,
of which 34 (77%) were completed and 28 (64%) were
published. Some studies from the second and third
courses are still under review, and therefore, the
proportion of studies published may increase. The
topics investigated varied from course to course.
The original research questions and publication sta-
tus by course are summarized in Tables 2–4.

Common reasons for non-completion included
non-feasibility of the study methodology which was

realised during data collection, lack of financial sup-
port for data collection, limited time to devote to
research within current work responsibilities and par-
ticipants losing interest or moving to other jobs.

Surveys and other Project Axshya activities
related operational research

USEA was directly responsible for conducting three
representative KAP surveys at the beginning (2010–
2011), mid-point (2013–2014) and at the end of
Project Axshya (2017) to assess the changes over the

Table 1. Number of participants, protocols developed, protocols implemented, and peer-reviewed publications by course cohort
– Global Fund Project – India, April 2010 – September 2016.

Training Cohort 1 Training Cohort 2 Training Cohort 3 Total N (%a)

Number of applications received 68 42 39 149
Number of protocols-teams selected for the training programme 16 14 14 44
Month of first module Sep, 2010 Mar, 2012 Sep, 2014
Number of teams in the first module 15 14 14 44 (100%)
Month of second module Mar, 2011 Mar, 2012 Sep, 2014
Number of teams in the second module 14 14 14 42 (95%)
Month of third module Aug, 2011 Jun, 2013 Jul, 2015
Number of teams in the third module 12 11 11 34 (77%)
Number manuscripts submitted to peer-review* 12 9 9 30 (68%)
Number (%) manuscripts accepted for publication** 12 (75%) 9 (64%) 7 (50%)*** 28 (64%)

a= denominator is the number of teams selected for the training programme; each team comprised of 2–3 participants in the first two training cohorts
and one participant in the third training cohort.

* Includes submission to scientific journals or CDC clearance
** As of 17 September 2017
*** 2 still under review

Table 2. OR questions that were undertaken in the first OR course (2010–2011) and the status of their publication in
international peer-reviewed scientific journals.
Original OR question/topic Completed & published

1. What proportion of TB patients would have been additionally diagnosed to have Diabetes Mellitus, if all
TB patients are actively screened for DM?

Yes [36]

2. What is the HIV Sero-prevalence among TB suspects (aged 18 years or more) examined for diagnostic
smear microscopy at Designated Microscopy Centres (DMCs) of Mandya district, South India?

Yes [30]

3. What is the HIV Sero-prevalence among TB suspects (aged 18 years or more) examined for diagnostic
smear microscopy at Designated Microscopy Centres in Vizianagaram district, South India?

Yes [31]

4. Does watching a video of a narrative of cured TB patients (photo-voice) increase adherence to TB
medications among new TB patients?

Yes [58]

5. Among pulmonary TB suspects examined for smear microscopy in a DMC, is there an increase in yield of
sputum positive cases when the sputum is concentrated by ‘overnight bleach sedimentation’ technique
as compared to direct microscopy?

Yes [65]

6. What is the additional yield of TB suspects and sputum smear positive TB cases by intensified case finding
among household contacts of TB cases?

Yes [48]

7. Among all smear positive patients registered in 3Q10 what are the factors for delay in initiation of RNTCP
treatment after diagnosis in 1 district (Bardhaman) of West Bengal and 1 district (Nalgonda) of Andhra
Pradesh?

Yes [51]

8. What is the usefulness of the result of mid CP follow-up sputum smear examinations in declaring
outcomes and guiding further management of smear positive TB patients under RNTCP?

Yes [32]

9. Do private practitioners who are exposed to RNTCP involvement efforts report better diagnostic and
treatment practices for TB than practitioners who are not exposed with regards to International Standards
of TB Care (ISTC)?

Yes [42]

10. Are there any differences in TB management practices by private practitioners in Vishakhapatnam as
compared to ISTC

Yes [41]

11. Among TB patients registered under RNTCP what are the patient and provider related factors associated
with non-testing for HIV?

Yes [53]

12. What proportion of the diagnosed TB patients in Medical Colleges of West Bengal and Meghalaya, are
availing RNTCP treatment services?

Yes [52]

13. What is the duration between onset of symptoms and diagnosis in a cohort of smear positive TB
patients diagnosed in the district of Patna by Revised National Tuberculosis Control Programme (RNTCP)
and what factors are associated with delay in diagnosis?

No (data not collected)

14. What are KAP among providers of alternate systems of medicine regarding diagnosis, treatment and
management of patients with cough as well as chest symptomatic?

No (data not collected)

15. What are the risk factors for death and default among New Smear Positive TB cases in Karnataka? No (data collected but not analysed
and written up)

16. What is the impact of single sputum sample examination during follow ups on management of
pulmonary TB patients in RNTCP?

No (data analysed and but manuscript
not written up)
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project period in knowledge, attitude and practices
pertaining to TB in the general population, TB
patients, health care providers, opinion leaders and
community-based organisations. The experienced
and trained team of technical officers of Project
Axshya co-ordinated these surveys. In addition, OR
studies aimed to describe some of project’s commu-
nity-based activities and their outcomes were under-
taken and completed by this team of technical
officers.

Of the three surveys planned, USEA has completed
two till date. The baseline survey was conducted in
2011 in a representative sample of 30 out of the 375
districts. The midline survey was conducted in the
same 30 districts in 2013. The detailed reports includ-
ing methodology of these surveys are available in the
public domain [12]. A subset of the data from these
surveys was used to answer some specific research
questions that were operationally relevant. These stu-
dies were written-up as separate manuscripts (n = 6)

Table 3. OR questions/topics that were undertaken in the second OR course (2011–2012) the status of their publication in
international peer-reviewed scientific journals.
Original OR question/topic Completed & published

17. Prospective study on inclusion of the family member as a DOT provider for paediatric patients in state of Gujarat Yes [29]
18. Intensified Case Finding from the Community Level in 10 identified low case detection districts, Odisha, April–
September 2012 – a Descriptive Study

Yes [46]

19.Contribution of Mobile Medical Unit for identifying TB suspects and cases in Mohali District, Punjab Yes [56]
20. Intensified TB case finding at Nutritional Rehabilitation Centres of Bihar, India Yes [50]
21. Factors for default (loss to follow-up) in drug-resistant TB (DR-TB) treatment: qualitative evaluation of patient and
provider reported determinants for DR-TB treatment interruptions in Nagpur, Maharashtra

Yes [47]

22. Isoniazid preventive treatment (IPT) in two districts of Tamil Nadu, India: does practice follow policy? Yes [49]
23. Introduction of a system of TB case notification among the private practitioners in Pune City: Is it operationally
feasible?

Yes [54]

24. Treatment outcomes of MDR-TB patients in Kerala, India Yes [55]
25. A comparative study on same day sputum smear microscopy with the conventional method in the diagnosis of
sputum positive pulmonary TB

Yes [66]

26. Does a real-time web-based patient monitoring system reduce patient drop-outs in the diagnostic and treatment
pathway for drug-resistant TB (DR-TB) in Hyderabad district, South India?

No (Published as abstract)*

27. Assessment of the sediment re-decontamination technique in recovering TB bacilli from cultures contaminated on
Lowenstein-Jensen medium.

No (paper written but not
submitted)

28. Status of MDR-TB suspects after 12–15 months under RNTCP: Programmatic and patient related factors for failure to
test MDR-TB

No (Data not collected)

29. Universal access to TB care: Do all TB patients diagnosed in medical colleges come to Revised National TB Control
programme?

No (Data not collected)

30. Why do DR-TB patients default in Andhra Pradesh, India? No (Data not collected)

*Jaju J, Achanta S, Purad CC, Ajay MV Kumar, Ghosh S, Dewan PK, Moonan PK, A Sreenivas. e-SMARTS - Electronic Surveillance and Management of drug
Resistant Tuberculosis: An innovative approach towards better patient management in India. Int Tuberc Lung Dis 2013;17(12) Supplement 2:S490.

Table 4. OR questions/topics that were undertaken in the third OR course (2014–2015) and the status of their publication in
international peer-reviewed scientific journals.
Original OR question/topic Completed & published

31. Compliance with infection control practices in sputum microscopy centres: a study from Kerala, India Yes [57]
32. Incidence of Drug Induced hypothyroidism during Intensive Phase of treatment for multi drug
resistance TB among patients registered under PMDT in Karnataka, India

Yes [33]

33. Will sensitizing qualified private practitioners and Ayurveda medical officers improve symptomatic
referral and TB case detection in Bilaspur District, Himachal Pradesh, India?

Yes [66]

34. TB notification: perspectives and challenges from private health care providers, Delhi – A qualitative
study

Yes [67]

35. Has the Policy of implementing decentralized TB diagnostic and HIV testing facilities at PHIs other than
DMCs and Integrated Counselling and Testing Centres (ICTCs) – led to increase in TB-HIV case
notification in Rajasthan State, India?

Yes [68]

36. Pilot study to explore the feasibility of smoking cessation intervention in smokers with pulmonary TB in
RNTCP

Completed, Under peer-review

37. Effect of monitoring DR-TB patients through selected follow-up cultures vis-à-vis the standard schedule
among patients treated at Maharashtra, India.

Yes [69]

38. Relationship between nutritional support and TB treatment outcomes among persons living below the
poverty-line in West Bengal, India

Yes [70]

39. Knowledge, Attitude and Practices of TB Airborne Infection Control among Antiretroviral Treatment
(ART) Centre Health Care Workers

Completed, Under peer-review

40. To assess awareness of pulmonary TB, diagnosis and treatment, as per Standards for TB care in India
and perceived constraints in practice of these standards among private practitioners in Cochin city,
Kerala, India

Completed (manuscript not written)

41. Is Line Probe Assay (LPA) a valuable tool for testing Extra Pulmonary samples in Programmatic
Management of DR-TB: Experience in Kerala State, India

No (Data not collected)

42. Does integration of active follow up of smear negative chest symptomatics not diagnosed as TB, into
the routine system through Accredited Social Health Activists (ASHA) increase case detection of
pulmonary TB?

No (Data not collected)

43. Will daily Short Message Service (SMS) Reminders Reduce Initial loss to follow up of Smear Positive TB
Patients Following Diagnosis? A blinded randomized control trial in one district of South India

No (Data not collected)

44. Association between specific gene mutations conferring Isoniazid mono resistance in pulmonary
patients continued on first line of anti-TB drugs and their treatment outcomes in Jharkhand

No (Data not collected)
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and published in peer-reviewed journals [13–18]. The
findings were also presented at The Union’s World
Conferences on Lung Health (years 2011–2016).

OR studies (n = 8) were also done to answer spe-
cific research questions using routine monitoring data
from the Global Fund Project [19–26]. These studies
were besides the studies undertaken in OR training
courses and KAP surveys. They pertained to docu-
menting the experiences of active/enhanced case find-
ing in various settings of the country [19–22],
describing the various problems identified while servi-
cing the binocular microscopes used by the RNTCP
[23], documenting the effects of sensitizing TB patients
on their rights and responsibilities as outlined in the
‘patient charter’ [24], using open access technologies to
collect data for OR studies using the project’s super-
vision and monitoring mechanisms [25] and assessing
the status of TB control in Indian Prisons [26].

Overall, the three OR activities (three OR courses,
two KAP surveys and using routine data from the
project) resulted in 42 scientific publications in peer-
reviewed scientific journals during the period (April
2010 to September 2017).

Contribution of OR to policy and practice

In order to assess the contribution of these OR studies
towards changing policies and practices, we reviewed
the two National Strategic Plans (NSP 2012–2017; NSP
2017–2025), and the Revised RNTCP Technical and
Operational Guidelines published during the project
period [27,28]. We noted instances where our OR

was documented as a reference (or included in the
narration) as an indication of influencing policy and
practice. In addition, we reviewed each project with
officials from the RNTCP who are responsible for for-
mulating policies and assessed whether they agreed and
endorsed that the study results influenced policy and/
or practice. We determined that ~12 studies have con-
tributed to changes in policy and/or practice and
describe the pathways towards changes in policy or
practice or scale-up of effective interventions in
Figure 2.

Specific examples of OR directly influencing
policy

A cluster-randomized, non-inferiority trial conducted
in the state of Gujarat showed that the treatment
outcomes of pediatric TB patients (TB patients aged
<15 years) treated by family members as directly
observed treatment (DOT) providers was as good as
the outcomes of those treated by the health system
designated DOT providers [29]. Upon review,
RNTCP considered the evidence to be strong, and
revised the national treatment guidelines [27,28].
Throughout India, family members are now eligible
to be DOT providers for pediatric TB patients. This
change in policy has the potential to reduce the
burden of provider-based DOT by ~75,000 patients
annually (the number of pediatric TB patients
enrolled under the RNTCP each year). Providers
can now devote more resources to other TB services.

Changes in 

policy and 

practice

Operational Research Studies 

(n=42)

Other studies
5

2

2

Decisions for scaling up 

interventions

3

Indicating the status of implementation 

of various policies/interventions with no 

effect on policy and practice at the 

national level 

30

Figure 2. Flow diagram showing the number of OR studies published under the Global Fund project (n = 42) and their
pathways for impact on policy/practice. Notes: Five studies had direct impact on changes in policy and practice; Four studies
had impact on policies and practices through other studies; Three studies led to decisions for scaling up TB control interventions
in the country; 30 studies had limited impact on national level policies.
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Studies conducted in Karnataka and Andhra
Pradesh showed that HIV testing amongst presumptive
TB patients substantially increased the proportion of
HIV-positive persons [30,31]. Prior to these studies,
HIV counselling and testing of all presumptive TB
patients was not a policy in India, despite international
recommendations. Following these two studies, the
national TB programme recommended universal HIV
testing for all presumptive TB patients in high-burden
states of the country [27,28]. This policy has the poten-
tial to increase HIV counseling testing by 8–9 million
people annually (the number of presumptive TB
patients assessed for TB each year under the RNTCP).

Laboratory capacity is a major challenge in India.
TB diagnosis and patient monitoring requires multi-
ple specimen collection throughout the course of
treatment. A study conducted in 43 districts in three
large states (Bihar, Karnataka and Maharashtra)
showed that discontinuation of mid-continuation
phase sputum specimen examinations using smear
microscopy did not substantially effect the ability to
monitor outcomes [32]. Upon review of these data,
the RNTCP revised the national treatment guidelines.
As a result, laboratory burden reduced by ~2 million
sputum smear examinations (the number of sputa
that TB patients enrolled under RNTCP would have
otherwise undergone if mid-continuation phase spu-
tum examination was in place). The freed laboratory
resources could be transitioned to enhance culture
capacity and access to drug susceptibility testing.

Undiagnosed hypothyroidism has serious potential
sequelae to Multi Drug-Resistant TB (MDR-TB)
patients and increases the risk for additional physical
and mental health problems. In India, serologic test-
ing for thyroid-stimulating hormone (TSH), a bio-
marker for thyroid functioning, is conducted only
amongst MDR-TB patients who passively report
experiencing signs and symptoms of hypothyroidism
during MDR anti-TB treatment. However, hypothyr-
oidism often presents with sub-clinical manifestations
that are often masked by other conditions (e.g.
arthralgia, depression, ectodermal dysplasia, psycho-
sis, and xeroderma), and hence may be under-diag-
nosed. A study in Bangalore reported that prevalence
of hypothyroidism during MDR treatment was sub-
stantially greater when patients had routine serologic
testing as compared to passive detection (23% vs 4%)
[33]. Data from this study influenced an update of the
guidelines to test every MDR-TB patient for
hypothyroidism.

OR studies stimulating further research and
collectively contributing to policy change

Diabetes is on the rise in India [34] and has impor-
tant implication for TB patients [35]. A study in
Kerala State in South India identified high levels of

diabetes (~45%) among newly diagnosed TB patients
[36]. Nearly half of these patients were not aware of
their diabetic status at the time of screening. Results
from this study and elsewhere contributed to the
growing global evidence that diabetes mellitus was a
significant risk factor for TB disease and poor TB
treatment outcomes. During that time, WHO in par-
allel, came up with a recommendation to screen all
TB patients for diabetes and all diabetes patients for
TB [37]. This bidirectional screening was particularly
important in India, as it had the highest burden of TB
and the second highest burden of diabetes globally
[38]. This persuaded the Government of India to
endorse nationwide research to assess the feasibility
of bi-directional screening at various levels of the
health care system [39,40]. Based on these feasibility
studies, the RNTCP adopted a policy to routinely
screen all TB patients (~1.5 million patients annually)
for diabetes mellitus and link them to appropriate
care. The benefits of this policy change (in terms of
the proportion of TB patients screened and linked to
diabetes care, the quality of diabetes care received by
these patients, and whether there are any improve-
ments in the TB treatment outcomes) has not been
fully evaluated and should be considered in future
research.

A publication from the baseline knowledge, attitude
and practice survey showed that nearly half of the TB
patients in the community were being treated in the
private sector, outside the RNTCP notification system
[13]. The quality of TB care in the vast un-regulated
private sector was largely unknown. Several studies at
the same time started highlighting increasing levels of
drug-resistant TB from various parts of the country,
resulting mainly from inappropriate diagnosis and anti-
TB treatment. OR studies undertaken during the same
time period in two different cities of the country indi-
cated deficiencies in the private health care providers’
knowledge and practices pertaining to TB diagnosis and
treatment [41,42]. At the global level, WHO stepped-up
the process of tracking the ‘missing TB cases’ (cases that
are not notified to the national TB programmes) and
requested all high TB burden countries to enhance their
disease surveillance process [43]. Considering all the
newly available information and global recommenda-
tions, the RNTCP decided to scale up the private sector
engagement efforts in the country and also made notifi-
cation of TB cases diagnosed and treated by the private
healthcare providers mandatory [44].

OR studies contributing to the scale-up of
interventions

In 2012, the RNTCP revised its earlier programme
targets from detecting 70% of the estimated incident
cases and successfully treating 85% of these detected
cases to detecting more than 90% of the cases in the
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community and successfully treating more than 90%
of them [45]. In order to achieve this, it identified
active case finding among vulnerable and margin-
alised populations as one of the key strategies. An
OR study done as part of the course in the state of
Orissa documented that active case finding increased
the detection of TB cases by ~10% when compared to
control areas [46]. Project Axshya used this study to
convince the Global Fund to incorporate active case
finding as one of its key activities under the project.
The Global Fund agreed and every year ~3.6 million
households in marginalised and vulnerable commu-
nities in 300 districts are being covered through
active case finding. Analysis of this activity for the
period April 2013 to December 2014 showed that
~15,000 sputum smear positive cases were detected
during active case finding from the marginalised and
vulnerable communities [21].

A qualitative OR study done in the state of
Maharashtra assessed the patient and provider rea-
sons for MDR-TB patients interrupting treatment. It
identified that due to the long course of treatment
(~24 months) with drugs that have considerable side
effects, these patients may benefit from additional
counselling from expert counsellors/motivators [47].
Programme managers of Project Axshya held consul-
tations with various stakeholders and proposed that
dedicated counsellors on a pilot basis should provide
counselling services for MDR-TB patients in 50 dis-
tricts of the country. The proposal was accepted by
the RNTCP and the Global Fund, and 43 counsellor
positions were sanctioned to provide these services in
the high MDR prevalent districts. The impact of this
intervention in reducing loss to follow-up and mor-
tality rates is under evaluation.

OR studies indicating the status of
implementation of existing RNTCP policies

A large number of studies conducted under this pro-
ject evaluated the status of implementation of the
existing RNTCP policies and guidelines, explored
the possible reasons for any deficiencies and provided
new insights into the implementation issues. These
included: the status of screening household contacts
of sputum smear positive pulmonary TB patients
[48,49] and malnourished children attending nutri-
tional rehabilitation centers [50], delays in the initia-
tion of TB treatment after diagnosis [51], whether all
TB patients diagnosed in the hospitals attached to
medical college were being referred and initiated on
treatment under RNTCP [52], reasons for poor
uptake of HIV counselling and testing [53], status of
notification of TB cases by private health care provi-
ders [54], TB treatment outcomes of MDR-TB
patients [55], detection of TB cases by mobile medical
units [56], innovatively addressing the challenges of

routine servicing of binocular microscopes [23] and
compliance to infection control practices at health
facilities [57]. One study assessed innovative ways of
improving programme processes such as use of
photo-voice for enhancing patient adherence to ther-
apy [58].

Discussion

OR was made part of the Global Fund grant for
building in-country research capacity, documenting
project interventions, and influencing TB programme
policies and practice through the evidence generated.
A recent publication reviewed the situation of OR
among Global Fund grantees across six countries
and concluded that countries had varied capacities
for implementing OR and required more guidance
for the same [59]. This is the first time that an
experience of promoting OR through a Global Fund
grant is documented. During the implementation,
several key lessons were learned which are described
below.

First, our approach to advancing OR evolved over
time and was dependent on epidemiologic, financial,
political, and programmatic factors of TB control in
India. The priorities of the RNTCP initially posted in
2006 were later updated in 2009 and again in 2012.
Prior to our courses, the RNTCP had outlined
mechanisms for conducting OR and had earmarked
funds for undertaking studies. However, the capacity
for research was limited to academic institutions and
a few national institutes. There was a large pool of
highly motivated young in-country professionals [60]
who were supporting the RNTCP in various capaci-
ties to implement programme activities. Our courses
provided opportunities for this pool of professionals
to hone their research skills by helping them identify
and frame research questions, understand various
study designs, develop scientifically sound protocols,
capture and analyze data using statistical software,
interpret results, and draft manuscripts.

Second, our approach to developing research capa-
city had several other important benefits. Our course-
work and mentorship empowered local professionals
on the frontlines of TB control in India. Developing
the skills needed to conduct quality research could
have had indirect influence toward improved data
quality collected as part of routine activities of the
RNTCP, encouraged independent thinking, and
facilitated problem solving in practice. Studies con-
ducted by our participants specifically addressed
important challenges of RNTCP. The research studies
were specifically designed to provide the scientific
evidence-base to develop locally-driven solutions
and changes to policy and practice.

Third, four participants from previous OR courses
were encouraged and provided with opportunities to
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facilitate in subsequent courses that followed, thereby
making them more proficient in conducting OR. This
contributed to the creation of a resource pool for OR
facilitation within the country. Notably, few of our
mentees have become champions for practicing our
OR approach and now hold influential positions in
TB control in India and elsewhere. In addition, each
cohort included at least one CDC Epidemic
Intelligence Service Officer (EISO) as co-facilitator
and mentor [n = 5] to enrich their learning experi-
ence (following a model of ‘see one, do one,
teach one’).

Fourth, the structure and content of our courses –
modular format, prescriptive milestones, dedicated
mentorship, and output-oriented – were similar to
the WHO-recommended Structured OR Training-
Initiative (SORTIT) courses [11]. However, several
notable differences occurred. Many of these differ-
ences adapted to local conditions and increased flex-
ibility. For instance, in the first two courses, we
encouraged protocols from teams of two to three
participants. Our intent was to foster teamwork,
increase the number of participants engaged in
research, and to ensure continuity of each project (in
the event that one or more members was unable to
attend all sessions). We accommodated local priorities
and needs, both in terms of selection and continuation
of participants for the course. We aimed to have par-
ticipant representation from all states in the country
and from institutions not previously engaged in TB
research. For example, if a research topic was consid-
ered a high priority in any local area, we selected the
participants irrespective of qualification or previous
experience, especially those from understudied popu-
lations. Funding for undertaking research studies did
not appear as a bottleneck as most of the studies could
be conducted without dedicated funds. In some cases,
we linked investigators to funding support available by
the RNTCP. Financial support was restricted to
attending the training sessions and cost of publication
in open access journals. We also increased the dura-
tion of the third cohort (to longer than one year) to
accommodate for ethics and institutional approvals for
primary data collection. Modular milestone deadlines
were also flexible when conditions were deemed
beyond control of the participant (e.g. postponement
of ethics committee meetings, delays in institutional
approval of manuscripts or co-authors). Because CDC
requires an additional independent review process
[61], participants with CDC mentors and co-authors
had delayed submission to peer-review. Such partici-
pants were considered ‘successful’ upon submission to
CDC (rather than to a scientific journal) out of fair-
ness to the participants and maintain our course time-
lines. With these flexibilities, we hoped to maximize
completion rates. Unfortunately, our outputs, when
measured in terms of timely completion rates, have

not been as impressive as SORT IT courses. SORT IT
courses have achieved more than 90% publication rate
[62] as compared to 64% publication rate of our
courses. The cause of this disparity remains unclear
and is an area that requires attention. A recent pub-
lication from Rwanda describing the experiences from
one OR training course with nine participants (five
OR studies) shows how adopting the structured OR
training programmes to the local context, with con-
tinuous mentoring support from protocol develop-
ment to scientific publication has resulted in
adequate capacity building and completion of research
projects in across the country [63].

Fifth, the success of OR in this Global Fund project
(in terms of the number of studies conducted or its
contribution to policy and practice) is mainly due to
engagement and participation of multiple stakeholders
who were either involved in providing technical sup-
port to the RNTCP or were involved in implementing
various TB control activities in the country. In addi-
tion, there are several technical committees that guide
RNTCP in making changes in policies, practices or
scale-up of proven interventions. These committees
met at least once every year and had direct access to
the OR studies, study investigators and the data. This
allowed them to judge the strength of the evidence and
make suitable recommendations to the RNTCP. This
partially explains why the studies had an impact on
national level policies.

We acknowledge some limitations in assessing the
contribution of the OR studies on policy and practice.
We did not assess the influence of our OR had on
local policies and practice at the state, district or
facility level. Therefore, the contribution towards pol-
icy and practice assessed in our study could be an
underestimate. Also, we did not systematically assess
the impact that training might have had on conduct-
ing future research. There are a few frameworks for
assessing the impact of research [6,64]. We found it
difficult to apply these methods to our work, as these
required setting up several processes before and after
OR study implementation to document the contribu-
tion of research studies. Future Global Fund awardees
could consider these frameworks well in advance of
conducting any OR.

Conclusion

This Global Fund-supported project assisted in OR
capacity building, facilitated research in areas of
national priority and influenced policy and practice.
This is a small but significant step as India moves
towards achieving the goals of the ambitious End TB
Strategy. We believe this experience will provide gui-
dance for undertaking OR in other Global Fund
projects in India and other parts of the world.
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