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The Data for Action Framework for Tuberculosis Key and Vulnerable Populations is one of 

three tools that forms part of the Communities, Rights and Gender Assessments. This report 

presents the findings of a rapid assessment conducted in India in 2018, with a focus on five 

key populations and their access to TB care services. The report brings together available 

information about TB among key populations in India through a rigorous review of literature 

and interviews with stakeholders. The report summarizes the perspectives of both service 

providers and key populations and identifies the challenges in ensuring their equitable access 

to TB services.
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This document is intended for circulation and may be freely reviewed, quoted or translated, in part 

or in full, provided the source is acknowledged. 

This report is, in part, made possible by the support of the American People through the United 

States Agency for International Development (USAID). 
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FOREWORD

2018 has been a milestone year for the TB response in India. In March 2018, the Honourable Prime 

Minister re-iterated India’s commitment to eliminate TB by 2025. India’s new National Strategic 

Plan for 2017-25 reflects this commitment and lays out an ambitious road-map for the country to 

implement a comprehensive response to TB. 

I am pleased that India is one of the first countries to utilize the Communities, Rights and Gender 

Tools developed by the Stop TB Partnership. This is in keeping with our efforts to engage civil society 

and affected communities in the TB response through the creation of National, State and District 

TB Forums and involving TB Champions or Kshay Veers at various levels. An increased focus on the 

areas addressed by the CRG tools has the potential to not just increase case detection and treatment 

outcomes but also improve the overall quality of care.

In keeping with the global consensus on the need to recognize populations vulnerable to TB, India’s 

NSP includes, for the first time, a separate chapter on Priority Populations. The NSP defines Priority 

Populations as those who are a “disadvantaged group of people as compared to others, due to 

their reduced access to medical services and the underlying determinants of health. Vulnerable, 

underserved or populations at risk of TB infection and illness constitute a challenge for TB control”. 

Our ongoing Active Case Finding efforts are also focused on these priority populations and on 

increasing their access to TB services.  

The Data for Action Framework on Key and Vulnerable Populations brings together what we know 

about TB among key populations in India through a rigorous review of literature and interviews with 

stakeholders. The report summarizes the perspectives of both service providers and key populations 

and identifies the challenges in ensuring their equitable access to TB services. 

On behalf of the Central TB Division, I congratulate REACH on the publication of this document and 

look forward to continuing our work with the TB community to bring TB services closer to vulnerable 

populations in the country. 

Foreword
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Message from Stop Tb Partnership
The tuberculosis (TB) response needs a paradigm shift – to become people and community 
centered, gender sensitive and human rights based. There is a need for country specific data and 
strategic information on key, vulnerable and marginalized populations. There is a need to facilitate 
an enabling environment to effective prevention, diagnosis, treatment and care – which requires 
legal and gender related barriers to be analyzed, articulated and alleviated. 

The Stop TB Partnership CRG Assessments are the tool for National TB Programmes to better 
understand and reach their epidemics. With TB being the leading cause of infectious disease deaths 
globally, and with over 10 million people developing TB each year, this disease continues to be a 
public health threat and a real major problem in the world. The Stop TB Partnership’s Global Plan 
to End TB and the World Health Organization (WHO) End TB Strategy link targets to the Sustainable 
Development Goals (SDGs) and serve as blueprints for countries to reduce the number of TB deaths 
by 95% by 2030 and cut new cases by 90% between 2015 and 2035 with a focus on reaching key 
and vulnerable populations. The Strategy and the Plan outline areas for meeting the targets in 
which addressing gender and human rights barriers and ensuring community and people centered 
approaches are central.

Ending the TB epidemic requires advocacy to achieve highly-committed leadership and well-
coordinated and innovative collaborations between the government sector (inclusive of Community 
Health Worker programs), people affected by TB and civil society. Elevated commitment to ending 
TB begins with understanding human rights and gender-related barriers to accessing TB services, 
including TB-related stigma and discrimination. It has been widely proven that TB disproportionately 
affects the most economically disadvantaged communities. Equally, rights issues that affect TB 
prevention, treatment and care TB are deeply rooted in poverty. Poverty and low socioeconomic 
status as well as legal, structural and social barriers prevent universal access to quality TB prevention, 
diagnosis, treatment and care.

In order to advance a rights-based approach to TB prevention, care and support, the Stop TB 
Partnership developed tools to assess legal environments, gender and key population data, which 
have been rolled-out in thirteen countries. The findings and implications from these assessments 
will help governments make more effective TB responses and policy decisions as they gain new 
insights into their TB epidemic and draw out policy and program implications. This provides a strong 
basis for tailoring national TB responses carefully to the country’s epidemic – the starting point for 
ending discriminatory practices and improving respect for fundamental human rights for all to access 
quality TB prevention, treatment, care and support services. The development of these tools could 

not be more timely, and the implementation of these tools must be a priority of all TB programmes.

Dr. Lucica Ditiu,
Executive Director, Stop TB Partnership    
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Preface
The TB response is continually evolving. In the last few years, we’ve seen new diagnostic tools, new 

algorithms to reduce delays in diagnosis, breakthrough research on latent TB and TB infection, new 

social welfare schemes to support those affected by TB and even two new drugs to treat TB. We’ve 

also seen, for the first time, the language of rights and equity enter the TB discourse. 

Today, I am delighted to see that globally and in India, we are talking about adopting a rights-based 

approach to TB. Since REACH’s inception almost two decades ago, we have tried to adopt a patient-

centric approach in our response to TB. Over the last 19 years, working closely with those affected by 

TB and their families, we have witnessed and tried to address the many vulnerabilities that impact 

their health. We have been part of nascent discussions on issues affecting treatment literacy and the 

rights of affected communities. 

I am grateful that REACH has had the opportunity to be part of this important conversation in 

India, by undertaking the Communities, Rights and Gender Assessments. The CRG assessments has 

given us an opportunity to study these vulnerabilities through a more structured framework and 

to contribute to the discussions on data collection and measurement. It has been a steep learning 

curve for us and allowed us to reflect on our own work, challenge ourselves and push ourselves 

to do better. I am thankful to the Stop TB Partnership for giving us this opportunity and for the 

leadership at the Central TB Division and the Ministry of Health and Family Welfare for welcoming 

these conversations. 

I hope that the TB community in India will find the findings of these assessments useful and 

interesting, and that we can work together to translate the recommendations into concrete actions 

that will strengthen the TB response in this country. We look forward to your feedback and continued 

partnership. 

Dr. Nalini Krishnan
Director, REACH
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Glossary

ACF  Active Case Finding 

AIDS  Acquired Immuno Deficiency Syndrome 

ANM  Auxiliary Nurse Midwife 

ASHA  Accredited Social Health Activist 

CBNAAT  Cartridge Based Nucleic Acid Amplification Test 

CDR  Case Detection Rate 

CHC  Community Health Centre 

DH  District Hospital 

DM  Diabetes Mellitus 

DMC  Designated Microscopy Center 

DOTS  Directly Observed Treatment Short Course 

DTC  District Tuberculosis Center 

DTO  District TB Officer 

EPTB  Extra Pulmonary TB 

FBS  Fasting Blood Sugar 

HIV  Human Immuno Deficiency Virus 

HMIS  Health management Information Systems 

HV  Health Visitor 

ICDS  Integrated Child Development Services 

IEC  Information Education and Communication 

LMIC  Low-Middle Income Countries 

LTBI  Latent TB Infection 

LT  Lab technician 

MDR  Multi-drug-resistant TB 

MO  Medical Officer 
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MSW  Master of Social Work 

NACO  National AIDS Control Organization 

NCD  Non-Communicable Disease 

NGO  Non-Governmental Organization 

NHM  National Health Mission 

NPCDCS  National program for prevention of Cancer, Diabetes,  
 Cardiovascular Diseases and Stroke 

NSP  National Strategic Plan 

NSSO  National Sample Survey Office 

OHA  Oral Hypoglycemic Agents 

PHC  Primary Health Center 

PLHIV  People Living with HIV 

PP  Post Prandial 

PPM Public-private Partnership Management 

RNTCP  Revised National Tuberculosis Control Program 

SC  Sub-Centers 

SDH  Sub-District Hospital 

STO  State TB Officer 

STLS  Senior TB Lab Supervisor 

STS  Senior Treatment Supervisor 

TB  Tuberculosis 

UPHC  Urban Primary Health Center 

VHN  Village Health Nurse 

WHO World Health Organization
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 Communities, Rights and  
Gender Assessments   

The Communities, Rights and Gender (CRG) Tools were developed by the Stop TB Partnership 

in consultation with various partner and donor organisations. The CRG tools provide a guiding 

framework for undertaking rapid assessments of three different dimensions of our response to TB 

– gender; key and priority populations; and law and human rights. An increased focus on these 

aspects has the potential to not just increase case detection and improve treatment outcomes but 

also improve the overall quality of care available to those affected by TB. 

The three tools that form part of the CRG initiative are: 

1.  Data for Action Framework for Key Populations, which focuses on measuring the burden of TB 

among key, vulnerable and priority populations in the country 

2.  Gender Assessment tool for national TB response, which applies a gender lens to TB in the 

country and assess ways in which gender affects and interacts with TB 

3.  Legal Environment Assessment Tool that looks to understand and examine the legal environ-

ment for TB through a rights-based framework

In 2017, the Stop TB Partnership hosted a workshop for partners from six countries including India, 

which would be the first to utilize the CRG tools.  REACH participated in this workshop. 

India’s National Strategic Plan (NSP) for 2017-25, recently formulated by the Ministry of Health and 

Family Welfare, Government of India, lays out an ambitious road-map for the country to achieve TB 

elimination by 2025. The new NSP is a sign of renewed political commitment to the fight against TB 

in India and this is therefore an opportune time to introduce the Communities, Rights and Gender 

Tools. Each of these three tools provide an opportunity to reflect on a person-centred and rights 

based approach to TB. 
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CRG Assessments Timeline in India 

July 2017: REACH Participation in CRG training workshop in Thailand

Sep – Oct 2017: Preparatory discussions for rollout of CRG tools in India

October 2017: Constitution of Expert Advisory Group 

November 2017: Consultative Meeting of Expert Advisory Group 

December – March 2018:  Assessments underway with inputs from Expert 

  Advisory Group members

April – August 2018:  Feedback and revision of assessment reports 

September 2018:    Final consultative meeting and dissemination of reports 

 with key findings 

List of Expert Advisory Group Members 

•	 Mr Arun Kumar Jha, Economic Advisor, Ministry of Health & Family Welfare, Govt. of India 

•	 Dr Kuldeep Singh Sachdeva, DDG-TB, Central TB Division, Ministry of Health & Family Welfare, 
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•	 Dr Rama Baru, Professor, Centre of Social Medicine and Community Health, Jawaharlal Nehru 

University, New Delhi

•	 Dr Anuradha Rajivan, Former Advisor, Asian Development Bank, Strategic and Policy Department 

•	 Dr Srinath Satyanarayana, Deputy Director (Research), Center for Operational Research, 

International Union Against TB and Lung Disease (The Union)

•	 Dr Beena Thomas, Department of Social and Behavioral Research, National Institute for 

Research in Tuberculosis 

•	 Mr. Brian Citro, Assistant Clinical Professor of Law, Bluhm Legal Clinic, Northwestern Pritzker 

School of Law
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Executive Summary

India contributes a fourth of all new cases of TB to the global burden each year. People who 

belong to communities that are vulnerable to TB, those who are under-served or unreached 

by TB services and those at risk of TB infection and disease account for most of the new cases of 

TB disease and are recognized as Key Populations by the Global Plan to End TB 2016-2022. For 

countries to progress towards the elimination of TB, it is critical that Key Populations gain equitable 

and affordable access to TB diagnostics, treatment and supportive care. 

India’s National Strategic Plan (NSP) for TB 2017-25 also recognizes such communities as ‘key 

affected populations’ and accords them high programmatic priority. In the NSP, priority populations 

are defined on the basis of the disadvantages they suffer such as increased exposure to TB due to 

the place where they live and/or work, their limited access to TB services or their increased risk of 

TB disease because of biological or behavioral factors which compromise immunity to TB. 

The private health sector in India addresses the health needs of more than half the populace, 

including a considerable number of those belonging to Key Populations. In partnership with the 

private sector and civil society, India’s Revised National Tuberculosis Program (RNTCP) is engaged 

in addressing the challenge of Drug Resistant TB (DR-TB) due to delayed diagnosis and inadequate 

adherence to treatment, by promoting the notification of all TB cases by private providers, supporting 

the provision of appropriate treatment to completion and encouraging supportive community level 

care.

This report comprises of the findings from a rapid assessment conducted among five selected Key 

Populations in Odisha, Maharashtra, New Delhi and Tamil Nadu and documents the issues related to 

data availability and access to TB care among them. The report also demonstrates methods of data 

collection and suggests a potential research agenda with regard to Key Populations. In addition to 

an extensive review of relevant literature, the report includes information gathered from three main 

sources: meetings with senior officials engaged in carrying out TB programs; in-depth interviews 

with key stakeholders involved with the implementation of TB schemes -- as well as the end users of 

TB services. The key findings are presented under four major areas, namely, (a) data availability and 
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the provision of services among Key Populations from the perspective of the health system; (b) Key 

Populations perspectives on services availed from TB programs (c) the challenges faced by health 

systems in providing services to Key Populations and (d) potential research opportunities that could 

be explored in future among Key Populations with the involvement of the RNTCP program. 

Tribal Populations

The country has a number of districts that are designated as tribal, however the case-notifications 

do not distinguish between those who belong to tribal communities and those who are from the 

general population. The introduction of ACF is enabling a better estimate of the TB burden among 

tribal communities. Local healers generally serve as the first point of health care despite the 

widespread availability of public health services, with the consequence that the diagnosis of TB is 

often delayed. Limited means of transport makes it challenging for RNTCP staff to access villages 

in order to trace the contacts of TB patients and to transport sputum. The services of NGO and 

missionary-run hospitals are also inadequately utilized and may serve as potential points of access 

by both the program implementers and the end users. 

The prevalence of certain food fads and local health related beliefs and practices among tribal 

communities also serve as barriers to availing government run health services. IEC activities have 

been a challenge because of the non-availability of education materials in the multiplicity of dialects 

among tribal communities, often times within the same village. 

Urban Slum Dwellers

With the list of slums available, the population sizes were estimated in the recent census and 

subsequently revised upwards by 2% each year. However, we found the actual number in the field 

to be twice or thrice the number estimated by the DTOs. The data collected from the slums are 

yet to include the perspectives of Key Population. Patients are not able to provide information on 

the treatment they received during previous visits to private clinics before the start of the current 

regimen, as most of the treatment providers give them the drugs without prescription. Fearing 

discrimination against them on account of TB disease, the patients often refuse to trace their 

contacts or facilitate the provision of TB prophylaxis to children in the household. Some patients said 

that they avoid meeting the government staff at home and prefer to see them at the health facility 

or in a common meeting place. IEC activities need to be on multilingual platforms as the slums are 

home to people of various dialects. 

Migrant Populations 

District officials consider certain district as to be predominantly occupied by migrants based on 

the nature of work the individuals are involved with and the frequent shift in location by these 

individuals due to the availability of jobs. Migrant population sizes are generally estimated on the 

basis of field reports, not scientific studies. The biggest challenge faced by the officials is obtaining 

the correct details from migrant TB patients and tracing them when they miss their ATT doses. 
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Many migrants are laborers and they avoid meeting the staff at or near their temporary homes, 

fearing stigmatization by their neighbors or at the work place. Few migrant workers know the location 

of the nearest health facilities, most visit various health care providers including private allopathic 

doctors or other healers.

People with Diabetes Mellitus 

A population level estimate of Diabetes Mellitus among TB patients is yet to become available among 

the RNTCP staff. Similarly, the district level NCD officers do not have a population level estimate of TB 

patients, which, if they did, could help them in planning services. The matching of cases in the two 

programs in their respective registers would facilitate cross referrals, but is yet to be undertaken. 

A focused IEC on TB in DM and DM in TB needs to be emphasized by both the RNTCP and the NCD 

control programs for so that the patients on both the sides could be benefited. A few DM patients 

who are symptomatic refuse to go to the DMCs, out of denial, or out of fear of TB related stigma. 

Workers from the Mining Community

There are currently no standard estimates on the numbers of people working in the mining industries 

at the district levels. Coordination between the industry and the district TB officials is needed to 

collect more than the basic information on those diagnosed with TB. ACF activities are yet to be 

carried out among the mining communities. There are functional DMCs in a few of the industry-

based hospitals and they provide services to the employees of the mining company. However, there 

are other employees who are not recruited by the company who avail of the services from the 

government facility near the mines, for general health care and TB related services. IEC activities that 

focus on TB among miners needs to be developed in partnership with the industry. 

Potential Research Opportunities 

1.  Population and Burden Estimation: The population sizes of Key Population need to be scientifi-

cally estimated followed by surveys of the prevalence of TB among them to get a better idea of 

the TB burden among them. 

a. Tribal Communities: As a first step the population of the tribal communities at the district 

level could be estimated using the census data (2011) and from the annual tour of the 

health worker in the sub- center, who is responsible for collecting health information at 

house level from each village and hamlet. The two data sets may be matched to assess 

current population sizes of tribal communities in the district.  

b. Urban Slum Dwellers: The population sizes of slums in the specified block or TU could be 

estimated based on the census findings and from the annual tour of the field workers at 

that block level for the current number of people resident there; such data would also pro-

vide the number of individuals who have re-located to the slum.  
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c. Migrant workers: The number of migrants in a particular block could be assessed from the 

information provided by field workers on the number of people who have migrated into a 

particular locality.

d. People with Diabetes Mellitus: Data on the national and subnational burden of disease may 

be used as a reference for understanding the burden of DM in a particular state. Together 

with the assessments of the TB burden from the RNTCP, the dual burden of TB-DM in a 

particular state may be estimated.

e. Members of the Mining Communities: In coordination with the mining companies, infor-

mation on the numbers of individuals employed in the mines could be obtained. Contrac-

tors could likewise serve as a source of information on the number of contract laborers in 

the vicinity who find frequent employment in the mines.

2. Knowledge and Behavior Study: KAPB studies among the miners, DM patients and migrants 

could augment understanding about the levels of awareness and behavioral practices related 

to TB.

3. Spatial Mapping: The coordinates of patients who are registered for treatment under DOTS 

could be mapped for one district of a city where there is huge burden of TB. By carrying out 

the exercise for all new patients registered in one quarter, the conglomeration of the cases in a 

particular block or slum may be better understood and supplemented with findings from ACF.

4. Those diagnosed with TB who do not begin ATT: In many instances, there is a delay in the initi-

ation of treatment among slum dwellers and others diagnosed with TB. Based on the available 

data such as the date of diagnosis and date of the start of treatment, such patients may be iden-

tified and tracked to understand the reasons behind initial delays or non-initiation of treatment. 
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Introduction and Methods 

The National Strategic Plan (NSP) for 2017-22, formulated by the Ministry of Health and Family 

Welfare, Government of India, lays out an ambitious road-map for the country to achieve TB 

elimination by 20251. The new NSP is a sign of renewed political commitment to the fight against TB 

in India. Current efforts to combat TB are further challenged by the rise of drug-resistant TB, which 

is more difficult and expensive to diagnose, treat and to care for and support. 

The TB cases that are currently missed by the public health systems every year are likely to be 

disproportionally concentrated among individuals who are at higher risks of latent TB infection. 

This could be due to increased exposure to TB because of where they live and/or work, because of 

limited access to quality TB care or due to increased risk of TB because of biological or behavioral 

factors. To prioritize the needs of such communities, the NSP for the first time included a separate 

chapter on “priority populations”. Priority populations are those who are a “disadvantaged group of 

people as compared to others, due to their reduced access to medical services and the underlying 

determinants of health. Vulnerable, underserved or populations at risk of TB infection and illness 

constitute a challenge for TB control”. The NSP provides various strategies for intensifying TB control 

activities in these groups. However, there is a paucity of data on the burden of TB among some of the 

priority populations, on access to essential services of TB care and information related to treatment 

outcomes among priority populations. 

Rationale 

Data for action from key and vulnerable populations is an important step in understanding the 

nature of problem among them. Untreated TB cases among Key Populations is detrimental to the 

physical and financial well-being of the individual with the disease and to their families. Besides, 

untreated TB in any population poses a risk to the health of other populations as the transmission 

of disease is maintained in the community. REACH (Resource Group for Education and Advocacy for 

Community Health) conducted a rapid assessment among Key Populations to understand the data 

gaps, technical challenges and operational issues in relation to the provision of quality TB care in 

select Key Populations. 



22 | Data for Action for Tuberculosis Key and Vulnerable Populations 

PART 1: DESK REVIEW 
Objectives

•	 To review the available information for the 25 TB key affected population through a process of 

systematic literature search in several databases for relevant studies published between 1991 

and 2017. 

•	 To collect information on certain variables in TB care namely, burden of disease, access to care 

and treatment outcome for these key affected population

Methodology

Selection of topics 

Three key priority areas in which knowledge gaps hamper the optimal implementation of TB control 

activities are disease burden, identified risk factors and barriers to accessing services. We did a 

literature search for research studies done in these areas among key population in India between 

1991 and 2017. 

Search strategy and data extraction 

The search for literature was limited to PubMed, accessing primarily the MEDLINE database of 

references and abstracts on life sciences and biomedical topics. The search was limited to manuscripts 

published in English language during 1991 to 2017 only. The search strategy included was the key 

affected population identified above, tuberculosis, India, and three priority areas - disease burden 

(prevalence, incidence, infection), risk factors, barriers to accessing services. The search strategy 

employed was to use keywords in phrases, use alternative words of the main query words and terms 

within each phrase to search for the available literature using appropriate Boolean connectors. For 

example, the keywords used are TB and Prisoner and India. A similar approach was adopted for all 

key population. As the first step we collected the information on the number of available articles 

based on these key words. Subsequently relevant peer reviewed studies and scholarly journal 

articles were accessed. We looked for information on burden of disease, access to TB care and any 

other information related to treatment. We also studied other official policy documents, working 

papers, annual reports, project briefs, case studies, occasional papers and project reports on the TB 

among these key affected population available in the public domain published by the government 

as well as by multilateral organizations etc. After removing the duplicates, all the relevant papers 

screened by the researcher and accumulated information on objective of the study, salient findings 

and implications or recommendation from that study findings were shortlisted. All the data were 

entered in Excel sheet. 
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PART 2: RAPID ASSESSMENT
Objectives

1. To prioritize 5 Key Populations from among the 25-selected Key Population based on a consen-

sus from experts working in TB care 

2. To conduct a rapid assessment on the selected Key findings and 5 Key Population with regards 

to data availability and access to TB care. 

3. To demonstrate methods for collection of data among the selected Key Population.  

4. To develop an intervention package/framework/protocol for the selected Key Population.

Methodology 

Based on field experience, we divided the rapid assessment into two parts to understand which Key 

Populations needed to be assessed. In the first part, we prioritized the Key Populations based on TB 

burden, access to TB care and vulnerability to TB infection. This was followed by a rapid qualitative 

assessment.

Objective 1: Prioritize Key Population

As a first step, we prioritized 5 Key Population among the selected 25 Key Populations. We designed 

a survey instrument which was sent to individuals working in TB control (NGOs, WHO consultants, 

state TB officials etc.) to identify the top five Key Population they considered are more vulnerable 

and in need of interventions, based on their field experience and other information (Annexure 1). 

Simultaneously we selected four states in the country based on the four zones namely North, South, 

West and East. We chose the states of Delhi, Tamil Nadu, Maharashtra and Odisha for geographical 

representativeness. Based on the ranking received for the individual Key Population we selected 

those which were accorded priority. While selecting the top five to assess, we also considered the 

availability of frameworks in certain Key Population, for example, such as those with HIV-TB, or DM. 

Following selection, the rapid assessment was conducted in the four states. 

Table 1. Prioritization of Key Populations by different experts in TB control 

Key Populations % Responded (ranking %) Key Populations % Responded 

Slum Dwellers 74% (1-12%, 2-41%,  

3- 29% & 5-17%) 

Undocumented Migrants, Factory 

Workers and residents of hard to 

reach areas 

22%

PLHIV 56% (1-69%, 4-15%,  

5- 15%) 

Sex workers, Health Care Workers 

and Children 

17%

Prisoners 48% (2-36%, 4-27%, 

3&5-18%) 

Tobacco users, refugees and  

women 

13%
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Key Populations % Responded (ranking %) Key Populations % Responded 

Undernour-

ished adults

43% (1-50%, 2-20%,  

4- 10% & 5-10%) 

Alcohol dependents, community 

volunteers, illegal miners and  

geriatric populations

8.7%

Tribal commu-

nities

34% (1-25%, 4-13%,  

5- 62%) 

Hospital visitors, Construction 

workers, Migrant Workers and 

those with Silicosis 

4.4%

Miners 
30% (2-14%, 3- 29%,  

4- 43% & 5-14%) 

DM 
30% (2-14%, 3-43% & 

4-43%) 

From the ranking obtained above we shortlisted the Key Population of Urban slum dwellers, 

Migrants, Tribal communities, those with Diabetes Mellitus and Miners. The populations were 

selected in concurrence with the Central TB Division (CTD), Ministry of Health and Family Welfare, 

Government of India in line with the program needs and to facilitate a targeted approach to certain 

key populations for rapid assessment. 

Objective 2: Rapid Assessment 

A mixed method approach was adopted for the rapid assessment of the Key Populations. The study 

instrument was designed to capture information related to challenges and issues of access to TB 

care service in the selected Key Populations. (Annexure 1) 

Setting: The assessments were done in Delhi, Maharashtra, Tamil Nadu and Odisha where REACH 

has a direct presence and also through the local partners. The selected states have a variable 

representation of the selected Key Populations and some have a considerable representation of 

specific Key Populations such as Odisha where Tribal Communities and Miners are to be found in 

large numbers). In the selected states we spoke with key stakeholders namely the STO, DTO and 

program managers. We also interacted with experts from the MOHFW, CTD, WHO, UNION and 

other agencies at the national level. Interviews with individuals belonging to Key Populations, NGOs 

having access to those Key Populations and people from Key Populations who had TB previously or 

are currently undergoing treatment were also conducted. The key stakeholders sample comprised 

of those who were available on the day of interview or their representatives. A structured interview 

was recorded with the key stakeholders and transcripts prepared and verbal informed consent was 

obtained from all participants

The Key Populations were interviewed with a separate set of questions focused on access to care, 

and on the gender and legal dimensions of the TB care they received. The individuals from the 

Key Populations were selected by snowball sampling. We interviewed representatives from the 
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Key Populations till an adequate response was obtained.  The individuals from Key Populations 

interviewed were those who have had TB or who had availed of a TB service such as a sputum test 

or an X-ray. These respondents were identified through the NGO at the state level who was working 

among them. Key NGO representatives were also interviewed to gather information on the gender 

and legal dimensions of access to TB care. 

Objective 3 & 4 

All the interviews were translated into English where required and the transcripts prepared. The 

findings from the interviews and the desk review were used to identify the opportunities and 

challenges involved in data collection methods for the selected Key Populations. The suggested 

interventions are based on the findings from interviews with stakeholders and Key Population 

representatives. 

Target Population 

We conducted a key informant interview among the following people among the states where the 

rapid assessment was conducted. 

Table 2. Participants approached in four states

Officials Number 

State TB officer 4 

District TB officer 13 

Senior Treatment supervisor 11 

TB medical officer 7 

WHO consultants 5 

Member from other organization (UNION, PATH, ICMR, CHAI) 8 

TB survivors/patients 22 

NGO in charge working for a particular Key Populations 2 

MOHFW 2 
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Key Findings and Discussion 

DESK REVIEW 

Table 3. Main areas on TB among key population in India from 1991-2017

Sl. No. Main areas Frequency Percent

1 Behaviour 28 9

2 Biological 100 33

3 Burden 69 23

4 Environmental 14 5

5 Human Rights 51 17

6 Legal/Economic 43 14

Total 305 100

Table 4. Summary of TB research among various key population in India from 1991-2017

Sl. No Key population Frequency Percent

1 Alcohol 26 9

2 Construction workers 3 1

3 Diabetes 70 23

4 Drug user 1 <1

5 Factory workers 1 <1

6 Gender 108 35

7 Geriatric 7 2

8 Hard to reach areas 6 2

9 Illegal migrant 1 <1

10 Immunosuppressive 15 5

11 Migrant workers 3 1

12 Miners 1 <1

13 Prisoner 4 1
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Sl. No Key population Frequency Percent

14 Refugees 6 2

15 Sex workers 10 3

16 Silicosis 8 3

17 Slum 15 5

18 Tobacco users 8 3

19 Tribals 12 4

Total 305 100
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Figure 1. Number of studies in different key population

Figure 2. Number of studies in different key population over a period



30 | Data for Action for Tuberculosis Key and Vulnerable Populations 

Of the total 305 studies identified, majority were on biological aspects of TB, followed by studies 

on the burden of TB, human rights legal/economic, behaviour and environment aspects. Very few 

studies were on migrants, miners, prisoner, silicosis, tobacco users, geriatric, illegal migrants, drug 

users, refuges, and factory workers.  Among studies focused on gender aspects, majority were on 

human rights aspects, among diabetes on biological aspects, among alcoholics on behavioural 

aspects, among immunosuppressive on biological aspects and among tribals on burden of TB. It 

was observed that over a period, studies among these key population were increasing from around 

10 per year in 1990s to more than 30 studies per year currently. The key highlights from the desk 

review were

•	 The studies on prevalence of alcoholism among TB patients showed that the burden of TB 

among alcoholics is of concern and has to be addressed. There is a direct association between 

greater consumption of alcohol and increased risk of mortality from alcohol-specific causes. It 

was reported that there was an increased incidence of pulmonary TB among those who smoke 

tobacco and drink alcohol. One-third of pulomonary TB patients were drinking alcohol during 

the treatment. Alcohol Use Disorders (AUD) among TB patients needs to be addressed urgent-

ly and the findings suggest the importance of integrating alcohol treatment into TB care and 

innovative interventions for screening patients for alcohol use.

Figure 3. Number of studies in different key population
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•	 Very few studies have been conducted to find out the occupational risk on TB like community 

health workers, hospital staff, construction workers and quarry workers. In India, few studies 

have looked exclusively focussed on TB among the construction workers. A study from Kerala 

reported that prevalence of TB was higher among the construction workers than the general 

population. Among the quarry workers in Jodhpur, 21% were suffering from TB. Among the 

stone crushers the prevalence of TB was found to be 10.7% and among the slate pencil work-

ers it was 22.5%. It was reported that silicosis is a common occupational disorder seen all over 

India, particularly in the central and western states. It is an important cause of respiratory mor-

bidity. The problem has been highlighted on the national level as a major human rights con-

cern in India. Those working in mines, construction work, stone-crushing and in other similar 

occupations where there is a greater level of exposure to silica dust are especially vulnerable 

for TB which need to be studied.

•	 Few studies have been looking TB in prison and it was reported that the prevalence of TB 

varies between 2% to 10.4% across different prisons in the country. The identified gaps are in 

relation to human resources, training needs, case finding, diagnostic and treatment services 

and limited coordination between prison authorities and RNTCP authorities. It was observed 

that 82% of the prisons had doctors, however only 65% of the available doctors were trained 

on National Tuberculosis Program. 

•	 Studies have identified the prevalence of DM among TB patients was between 2% to 24% 

across different parts of the country in different study settings. Model-based study showed 

that the prevalence of DM in TB was 13% to 14%. Diabetes was found to increase the risk of 

rifampicin resistancs by three times and patient more than 40 years of age were found to be 

more at risk. 

•	 Studies have assessed the burden of TB and other issues related to the access of TB services 

by people from the slum settlement. It was found that prevalence of TB among them was 7% 

to 13% in different parts of the country. The prevalence of TB infection in children residing in 

slums was found to be around 11% to 30%. MDR-TB was found to be 6% among TB patients 

from slums in Rajasthan and 78% among the HIV-TB patients from slums of Mumbai. Studies 

have also shown that people in the slums are likely to see multiple providers before being di-

agnosed with TB. 

•	 People who are living in the remote tribal village or in hilly region with difficult access to the 

service provider poses a considerable challenge in addressing TB control. In hilly terrain like 

the state of Himachal Pradesh, though the state case detection rate has been above 75%, the 

inter-district performance of Kinnour, Chamba district was less than 75% as it was predomi-

nantly occupied by tribal and major areas in those districts was located in difficult geographical 

location makes it challenging for delivering the services with shortage of human resources. 

Apart from geography the occupational constraints of people living in these areas prevent 
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them from accessing the services. For individuals who are involved in brick kiln industry the 

longer the duration of stay in the chamber, higher the likelihood of seeking the care and short-

er duration of stays was associated with frequent migration from one place to another, posing 

a challenge to timely seeking of health care. For individuals staying in tribal hamlet the delay 

in diagnosis was found to be exceeding two months among 13% of the patients of certain TU 

in the district. Poor awareness and limited access to the health care are the prominent issues 

in diagnostic delay for these patients. Studies in other tribal districts of Madhya Pradesh has 

identified that the case detection rates for these districts has been varying (53%, 45% and 56% 

for the year of 2010, 2011 and 2012 respectively). More than 50% of the tribal district were 

not able to achieve more than 85% of cure rate. Studies has suggested that in areas which are 

hard to reach, innovative methods like self-administered TB treatment is feasible and it has 

achieved 74% success outcomes among the patient in the district. 

•	 The other key population vulnerable to TB are the immunosuppressive patients. Studies have 

identified the incidence and prevalence of TB among different transplant patients (kidney and 

liver) across different hospital setting in different part of the country. Pulmonary TB, extra-pul-

monary TB and disseminated form of TB are also found to be associated with post-transplant 

patients. The incidence of TB in post-kidney transplants who are on immunosuppressive ther-

apy was found to be between 7-11%. 

•	 In India limited studies were done on drug users and all those available were focussed on 

injecting drug users and HIV co-infection. In one study among the HIV infected intra-venous 

drug users, 43.2% of the patients had TB. In another study, treatment outcomes among drug 

addicts reported that 5% died, 3.3% failed the treatment and 1.7% defaulted. Diagnosis of TB 

and provision of treatment for TB patients who are illicit drug users is a challenging task, as 

these patients have poor adherence and limited access to the treatment facilities. This is an-

other important area which needs to be studied further. 

•	 Few studies have focused on TB among the migrant workers; a study from eastern part of 

India among the migrant labors with HIV, found that 38.8% had TB. A study among migrant 

brick clin workers in southern India shown that prevalence of chest symptoms was 9.4% and 

it was found that the longer duration of the stay in the chamber was found to be significantly 

associated with chest symptoms.

•	 Among identified risk factors, male gender were independently associated with pulmonary TB. 

Special group like males in the age group of 15-49 years, patients who do not have any family 

support like migrants need special focused attention to ensure diagnosis and adherence to 

treatment. 
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•	 Special groups such as refugees and displaced population are at high risk for the development 

of TB. It was reported that TB incidence was very high among the Tibetan refugees. This area 

need to be studied further for strengthening TB control in this key population.    

•	 There are limited studies on TB among sex workers. In a study done in Andhra Pradesh from 

2008 to 2010 which included 53749 key population including female sex workers, men who 

have sex with men and transgender 88% of them received screening for TB. In the period of 

three years among the presumptives who were referred for TB screening 7.2%, 5.1% and 5.8% 

of them were diagnosed with TB, each year respectively. In a study on adherence to TB treat-

ment in a slum in Mumbai, identified women who were engaged as sex workers were found to 

interrupt treatment as compared to others.   

•	 The association between nutrition and TB, the role of nutrition has been discussed by many 

authors. But systematic studies are very limited on this aspects and there is a need to pro-

vide strong scientific evidence to support the importance of nutritional interventions. Studies 

done elsewhere across the country involving HIV-TB patient and non-HIV TB patient found that 

there was a better outcome in patients who were given nutritional supplements than patients 

without nutritional supplement, in the form of sputum conversion, cure rates, performance 

status and weight gain. In a model based study on Central India, different intervention sce-

narios brought about reductions in TB incidence and TB related mortality due to nutritional 

intervention.  
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RAPID ASSESSMENT FInDInGS
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Rapid I. Tribal Populations

The tribal populations across the country are estimated to be at 100.5 million (8.6% of the 

total population) as per the 2011 census2. The population includes all those belonging to the 

Scheduled Tribes as well as those living in hard to reach locations. Considerable heterogeneity was 

observed among various tribes across a single state and also within districts of the same state. Some 

tribal communities earlier known as primitive tribes are classified as particularly vulnerable tribe 

groups (PVTG). Gaping disparities exist between tribal groups in the hilly regions and the inhabitants 

of the plains and cities in terms of health, socioeconomic variables and education3. Infectious 

diseases, malaria, anemia, STIs, high infant mortality and high maternal mortality are documented 

among tribal communities by many independent studies across the country. These could be mostly 

attributed to various behavioral, socioeconomic or environment factors. In addition, the poor health 

seeking behavior of tribal communities arising from stigma, misperceptions, lack of health awareness 

also places them at a high risk for ill health and specifically for communicable diseases like TB. 

Health in Tribal Populations 

Health and nutritional challenges vary between tribes as well as within them. The government 

considers health as being critical to improving the socio-economic status of tribal populations. The 

government has also provided multiple grants to states for bridging the gaps in the health sector 

that serves tribal populations4. The health services for tribal communities are prioritized in districts 

where over 25% of the population are tribal. The norms for the provision of public health facilities 

are flexible so that tribal and hard to reach areas may be better served. There exists one sub-center 

for every 3000 people (5000 in the plains), one primary health center for every 20,000 people 

(30,000 in the plains) and one community center for every 80,000 people (120,000 in the plains) in 

the country. Tribal populations are currently served by 28096 SCs, 4012 PHCs and 1030 CHCs with 

a shortage of facilities varying from 21-30 % across the country (Rural Health Statistics 2015-16)5. 

The National Family Health Survey 4 found that among the scheduled tribes in rural India neonatal 

mortality, infant mortality and under five mortalities at 33.4, 47.3 and 61.3 per 100,000 are higher 

than the national figures 6. A contributory factor to high mortality rates among tribal communities is 

their dependence on traditional medicine to treat minor and major illnesses alike. 
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Tuberculosis Programs among Tribal Communities 

The Revised National Tuberculosis Control Program introduced a targeted approach to TB care, 

implementing specific tribal action plans in the states that are home to large tribal populations. A 

critical feature is one Designated Microscopy Center (DMC) is for every 50000 population in hard 

to reach areas, compared with one per 100,000 population elsewhere. The government recently 

initiated ACF surveillance in hard to reach areas, to reduce delays in seeking health care. 7 In 

addition, the program provides incentives for TB patients from the tribal and hard to reach areas for 

the various TB services they use. The incentives also benefit individual volunteers and ASHAs who 

help them to initiate and complete treatment such as assisting with sputum transportation. Similar 

programs provide specific interventions among tribal population in project mode across various 

states in the country. 

Desk Review Findings about Tuberculosis Disease in Tribal Populations 

A meta-analysis study found a pooled prevalence of TB among the tribal communities at 0.7%8. 

Independent studies from various parts of the country have identified the prevalence between 0.2% 

to 4.8%9,10,11 ,12 & 13. Prevalence of TB among men and women were estimated at 0.1% and 0.2% 

respectively14. A few studies identified MDR TB among tribal populations at 2.2% among new cases 

and 8.2% in previous TB cases and estimate that tribal populations’ risk of MDR TB was 1.95-fold that 

of non-tribal populations15&16 . Diabetes mellitus was estimated at 13.9% among tribal people17. 

The information that is currently available pertains mostly to states or particular districts; there is 

no national level information available on the issues related to TB care among tribal populations. 

Specifically, the data on tribal populations with TB is sparse and few independent studies have 

recorded the burden of TB and other issues related to the TB services that tribal population access. 

Findings from the Rapid Assessment of Health Systems 

A. Data Requirement 

States categorize their districts as tribal or non-tribal for administrative purposes and provide special 

attention to members of tribal communities to help them access better care. It was found that except 

for the tribal populations no other Key Population sizes were estimated and since the whole district 

is classified as tribal, it was not considered necessary to separately estimate the sizes of the tribal 

communities within the district. 

”We collect RNTCP data routinely from the whole district and not specific to tribal populations as 
the district as a whole is a tribal district” 

District officials have collected disaggregated data based on age and sex from across the state. 

Though the data are available for detailed analysis, it is studied only per the requirement of the 

RNTCP program guidelines under a limited set of variables such as for example age less than or above 

fourteen years, the notification rate, new cases, old cases, those who have treatment completed and 
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so on. The cases are notified as a whole from district or block levels and not analysed on the basis of 

communities from tribal areas or hard to reach areas. 

“I have about 6 sub-centers in hard to reach areas in my block alone, with some 20000 population, 

who are difficult to reach. We analyze generally, but we don’t look into or report specifically on 

the hard to reach area or tribal group.” 

The data on the burden of disease namely, number of new cases detected, number of patient 

currently on treatment both drug sensitive and resistant, number of patients who completed 

treatment, number of patients cured, number of patients who are treatment failure or defaulted 

and number of deaths are all available at the district and state levels But they are not presented as 

per strict epidemiological parameters such as incidence or prevalence in particular Key Populations 

as the population size estimates of Key Populations is not used in the calculations. 

“Specifically, there is no system to look into the data. The data collection is being done but the 

analysis part is not done. But we are focusing on tribal patients, tribal population and tribal action 

plan, but still it is not sufficient.” 

Following the introduction of Active Case finding (ACF) state officials are equipped with district level 

estimates of TB among tribal populations as compared with that of the general population in the 

district.

B. Service Delivery 

TB services are well staffed from the sub-center level till the district TB center which is considered as 

the end point at district level according to the RNTCP norms. The sub-centers are major contributors 

to the provision of DOTS with a few also acting as sputum collection centers. The collected sputum 

is later sent to the Designated Microscopy Centers (DMC) which may be located in some PHCs. 

The DMCs are located mainly at the CHCs in Odisha and in Block PHCs in Tamil Nadu, which have 

functional laboratories for diagnosis. In addition, the recent provision of CBNAT machines to 25 

facilities in Odisha and one per district in Tamil Nadu (a few districts had more than one) are helping 

expedite TB diagnosis in retreatment cases, failure cases, among PLHIV, cases of pediatric TB and 

among cases for which diagnosis was difficult through conventional AFB smear tests or chest X-rays. 

ASHAs who act as community DOTS providers, were the major drivers for success of the RNTCP 

program at the community level. The DOTS providers were found to be mainly tasked with identifying 

and motivating TB patients for the treatment, providing counseling and DOTS treatment, enrolling 

TB patients and maintaining records for reporting. However, there is marginal involvement of health 

workers from the general health system in managing the TB program. 

“The coordination between the ASHA and Village Health Nurse is good and they motivate and mo-

bilize the population for treatment. This is because they get incentives if treatment is completed.” 

Despite ASHAs being in place, officials mentioned that people from the tribal belt approach the 
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facility late. Early assessment of such patients becomes difficult as they first consult local healers, 

even though the public health facilities are the major source for health care provision.

 “They trust country medicine more than the allopathy and follow simple measures based on their 

own knowledge. They prefer to use local herbs. At the sign of any illness they always first visit the 

person who gives herbal medicine.” 

An official from an NGO working with tribal communities mentioned that most would seek the 

facility after having cough for more than a month at least. This could be due to: 1) Belief in traditional 

medicines 2) long distances to the facility to avail of the services 3) lack of awareness about the 

disease and the facilities available in the facility. Educating patients about health issues in general, 

TB disease in particular, the nature of treatment and the time needed to cure was a challenging task 

according to the NGOs. 

“Sometimes in tribal areas the average duration from the onset of cough to the first visit to a 

health facility, is some 40 to 50 days. We struggle to give them simple Iron and Folic Acid tablets in 

pregnancy, so for a daily regimen or alternative day regimen for 6 months or more for TB is some-

thing that the patients are not ready to accept.” 

The perennial challenge in finding accessible roads makes it difficult for the officials to make a visit 

to the village on a periodic and regular basis. Even if roads are available, the transport facility to the 

remotest of the village is very limited and the official may frequently end up spending the whole day 

in one particular village. Animals such as elephants are on the move after nightfall and the roads to 

the villages are often opened only from eight am in the morning till six pm in evening forcing either 

a late start or an early departure from the village. 

“Even if we could arrange vehicles to reach the villages we cannot go there before 8 am as the 

roads are blocked by the forest officials for fear of elephants and we have to finish the work early 

so that we can cross the check post by 6 pm to get back to town” 

The transportation of sputum from PHCs to a DMC and motivating the patient to visit the DMC to 

provide an early morning sputum sample pose their own set of challenges. There are volunteers 

available in the villages to help in transporting the sputum to the DMC, but this remains a challenge 

for health officials and patients alike, preventing both the service provider and the patient from 

utilizing the service. 

“There are some villages which 25 km are away from the PHCs, so collecting the sputum from 

these areas for diagnosis and CBNAT was challenging. We do have funds and it’s not an issue but 

there is difficulty in finding a carrier either human or vehicles to transfer the sputum” 

Few officials at the district level mentioned that the IEC activities need to be strengthened based 

on local needs and levels of awareness. More interpersonal communication and counseling to the 

patients need to be provided in order to help patients complete treatment. The IEC activities need 
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to be dialect specific to make sense to tribal populations as the languages spoken by them vary 

and even if they speak the language of the state, the dialects seem different. Specifically, this is 

challenging in border districts where people speak of mix of the local language with that of the 

neighboring states 

“Language is a barrier for us as many language groups are found among the tribal as it is in border 

of the state. We have tribal people speaking three different languages, so we have to prepare the 

IEC accordingly.” 

The officials mentioned that there were adequate numbers of STS, MOs and other personnel in 

the tribal district and that they had been provided with adequate training in handling the cases in 

their respective facilities. Sometimes a shortage would occur due to transfer of the officials due to 

seniority or promotion or deputation to other roles within the health department. However, there 

is a shortage of lab technicians in the facility, which could delay in the diagnosis of the disease and 

initiation of the treatment. 

“We need more labs in our block and need to create more DMCs in PHCS; LTs are limited in my 

block. Especially those lab technicians in the public/general health program needs to be utilized 

for TB control also.” 

Specifically, the officials mentioned that there was a shortage of ASHAs in the field, especially in the 

hard to reach areas and those who are currently in place need to be more focused and trained on TB 

as most of them primarily manage the maternal and child health program. 

The government provides cash incentives to TB patients for the treatment that they are avail of 

through the public health systems. But the officials are not able to provide the cash to them as it 

has to be done through bank transfer and most patients do not have bank accounts. They often face 

situations where the patients who consented to initiate treatment, threatened to stop treatment if 

the incentives were not provided. 

An honorarium of Rs. 1000 is given, but we are not able to give that to the patient as they do not 

have a bank account and we are not able to help them too. To reach the bank few need to travel 

more than 100km from their place of stay. We are able to convince them to start the treatment but 

when the issue of honorarium comes, people refuse treatment saying that the money is not been 

given. We are also not able to help them in opening the account.” 

Tribal Population Perspective 

A. Information on Disease and Services 

Respondents from the tribal population mentioned that they were aware of a public health facility 

either near or far from the village where they resided. For many of them that was the only available 

facility to avail of the services, except in one district where we found a mission hospital providing 

both primary and secondary care services and which was located equidistantly from many villages. 
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The respondents said that they did not have much information of TB disease and the services related 

to the disease except for maternal and child health services in the nearest facility. 

B. Access to Services 

An important factor that delayed the people from the tribal community to avail of public health 

services was the distance from their village to the nearest facility. For the villages that are close to 

the PHC, patients could easily go and avail the services. But for the villages that were located 15-20 

kilometer away from the facility, they would avail the services only if they become sick. 

“For any illness they always visit the person who gives them some herbal medicines. They also 

approach the leader and local Headmaster for any issues in health. They approach the hospitals 

only if they become sick. They may not come for 3 to 6 months to seek help for cough.” 

Adding to the challenge of distance is the availability of conveyance to the facility. Private van services 

sometimes ply between the villages and the PHC once a day, so the villagers are left with the option 

of paying for the transport services. 

C. Availability of Services 

Patients from the tribal villages mentioned that they first visit the nearest facility when the symptoms 

don’t improve following the intake of locally available medicines. In the facility, they would often 

be referred to the nearest government hospital for the lack of availability of investigations (X-ray, 

FNAC etc.). Sometimes they are referred from the GH to a medical college for further investigations. 

Later they would be started on Anti-TB treatment at the medical colleges and referred back to the 

respective PHCs for the continuation of the treatment. This scenario is most common in the case 

of extra pulmonary TB. For sputum positive TB, the patients provide spot sputum on the day of 

visit to the PHC, and the provision of an early morning sample is a challenge for them. This is due 

to the distance of the PHC or the DMC from their respective villages and lack of transportation to 

commute to the PHC in the morning or a combination of both. Under project AXHYA and ACF more 

cases are being identified with the help of volunteers who help in the transportation of sputum to 

the respective DMCs. 

D. Stigma and Behavior towards TB 

Most of the patients mention that they would not reveal their disease status to the neighbors, 

but that they would not conceal it from their families. The service providers mentioned that a few 

patients refuse to provide sputum sample fearing loss of confidentiality and stigma following a TB 

diagnosis and would on the day of testing they say that they were not able to expectorate the 

sample. Sometimes the patient and the household member inform the concerned STS not to visit 

the patient’s home, but to see them at the health facility or a convenient common place. 

“I was given proper care by my husband and mother in law and I did not face any difficulty at 

home, even the relatives were encouraging me to complete the treatment. But I did not inform my 
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neighbors as I feared that they may avoid me. I just said them I had a small surgery in the neck.” 

The official mentioned that people from tribal communities commonly believed that there was no 

disease such as TB and that ill health was punishment for their sins. Others believed that going to the 

hospital for any kind of intervention would aggravate the disease condition and if their neighbors or 

the community came to know of the illness, they would be ostracized. The officials also mentioned 

that members of the tribal communities preferred to eat one particular type of food without any 

vegetables, even though the vegetables were available in plenty. The nutritional supplements 

provided through different government schemes were also not utilized by them. 

“Through the ICDs program, pregnant women in the tribal community are provided with nutri-

tional supplements of 1 kg per month for the period of gestation. But most of the time it is not 

utilized and it is provided as a fodder to cattle.” 

Usage of alcohol and tobacco is on the rise among the tribal populations similar to those of their 

peers in the plains. The consumption of alcohol and tobacco affects both the health of the people 

and those with TB disease, in addition to affecting the adherence to treatment. In some parts, 

the tribal communities prepared their own alcohol and in other parts they consumed the alcohol 

available in the general market. 

“Both men and women consume alcohol believing that it will control the cough. They drink coun-

try liquor and also the commercially available alcohol. They get money by selling honey from the 

forest. With the government providing rations, the money provided by the government is used for 

buying alcohol.” 

Lessons Learned and Way Forward 

The RNTCP has been in place for decades and the program has been supportive especially for the 

tribal populations, considering the difficulty in both providing and receiving treatment. However, the 

areas that still need to be addressed would benefit from some alternative or innovative approaches. 

Data Gaps 

The officials at the district level and the state level collect the data as a whole and they are not specific 

to Key Populations. But in those districts which are predominantly home to tribal populations, the 

DTOs have information on the number of people belonging to the tribal community or living in 

hard to reach areas. This information could be used at the district level in estimating the population 

sizes of the particular Key Populations and later assessing the TB burden among them. Also, the 

health workers posted in the sub-centers have population level information of all the villages that 

are covered by the sub-center, and such information may be utilized by both the MO as well as the 

DTO. With NIKSHAY as the primary data entry portal for TB reporting and additional information of 

the variables and KAP pertaining to Key Populations becoming better available, we may better shape 

the response to the challenge of TB among tribal communities. 
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Service Delivery 

The long-standing challenges in providing care to the tribal populations needs to be addressed 

through strong interdepartmental coordination and issues related to access to the villages need to 

be solved.

•	 Transportation of Sputum: Currently the patient is forced to make his or her own arrangements 

to reach the sputum to the DMCs for examination. The challenge is providing the early morning 

sputum as access to the DMCs at that time is difficult for tribal patients. With introduction of 

ACF in the last two years, state official have identified volunteers to help people in hard to reach 

areas to facilitate sputum transport and initiation of treatment once someone is diagnosed with 

TB. The services of volunteers could be enhanced by providing better incentives than those that 

are currently offered.  

•	 Utilization of NGO hospital or Mission hospital in the tribal area: The RNTCP has provisions to 

engage private hospitals or NGOs in provision of services for TB care to people in hard to reach 

areas. In one of the districts, the medical officer had informally arranged to supply DOTS to the 

patients in the villages deploying the staff of the NGO hospital, which the tribal populations 

approached for other health complaints. This helped maintain the continuum of care once the 

treatment was initiated in the public health facility.  “On top of the mountain there is a SMART 

hospital which act as a DOTS provider, and patients listen to them more than to us. The hospi-

tal will inform us if there is a sick patient that needs to be transferred to the GH or the medical 

college. The cooperation is not ‘official’ but based on mutual understanding. This hospital is 

central to almost 5 villages, so people access it more.”  

•	 IEC Activities: The program currently carries out IEC activities that are designed by the center 

and the state may modify them to suit local needs. However, at the district level there is diversi-

ty in languages and dialects that are not clearly known to the officials. The IEC activities needs to 

be tailored to suit the tribal populations so that they may understand about TB and the services 

available. The content of the IEC materials play a major role in helping communities understand 

the nature and course of TB disease, and their focus needs to address locally prevalent miscon-

ceptions and challenges such as of adherence to treatment till completion and dealing with the 

stigma associated with the disease.  “Also, the TB IEC should be based on visual and audio me-

dia, not written pamphlets as people are not literate. This needs to be done on periodic basis 

so we that can reinforce the message to people”  

•	 Inter-sectoral/Interdepartmental Coordination: At the programmatic level there is a coordina-

tion between the health department and other departments associated with the tribal popula-

tions, namely the Ministry of Tribal affairs, the Ministry of Women and Child Development and 

the Ministry of Social Justice and Empowerment. However, in the field there needs to be better 

and greater coordination between the ASHA and Anganwadi workers in helping the members 
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of the tribal communities to avail of services for health as a whole and TB in particular.  “The 

coordination between the ASHA and VHN is good in my block and they motivate and mobilize 

the populations for treatment. This is because they get incentives when a patient completes 

treatment. A multi-departmental approach similar to the one adopted by the education de-

partment may be useful to adopt and the ICDS needs to be better utilized.” 

•	 Counseling Services: Currently there are provisions for counseling services for the patients of 

drug resistant TB as the disease requires a prolonged period of treatment and treatment inter-

ruptions are common. Counseling services need to be extended to patients of category 1 and 

2 as they form the larger spectrum of the population and if they miss treatment, there is the 

ever-present danger of developing drug resistant TB. The government can provide counseling 

services in the PHCs located in hard to reach areas and the counseling could focus on general 

health, nutrition, TB treatment, follow up, adherence and abstinence from alcohol and tobacco. 
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II. Urban Slum Dwellers & Migrants 

According to the census of India, slums are defined as a compact area of at least 300 population or 

about 60-70 households of people living in congested tenements, in unhygienic environments 

with inadequate infrastructure and lacking in proper sanitary and drinking water facilities. In other 

words, slums are considered as settlements that are informal with inadequate housing and poor 

living conditions. Many have existed for years and are mostly located in the big cities. Based on the 

recent census and the NSSO survey there are around 65.5 million people living in the slums and this 

constitutes 5.5% of the population of the country and 17% of the total urban population18. There 

are 2613 slums in India with Tamil Nadu having the highest number of slums (507), but Maharashtra 

with 189 slums has the highest population dwelling in the slums (11.85) making it the most densely 

populated slums in the country with the highest proportion of slum population. Among cities in 

India, Mumbai has the highest slum population of about 5.2 million accounting for 8% of the total 

slum population of the country19. 

Due to economic growth and the industrial boom in certain states of the country there is an uneven 

distribution and migration of populations within and between the states. As per the census a person 

is considered to be migrant if he or she is enumerated at a place different from his/her place of 

birth. The new estimate of migrants stands at roughly 9 million people/annum in the country which 

is double the number estimated in the 2011 census. The flow of people from less affluent states to 

more affluent or economically stable states is high. Internal migration or in-migrations have surged 

in the southern states of Tamil Nadu and Kerala, whereas the out-migration has increased in the 

states of Madhya Pradesh, Bihar and Uttar Pradesh. 

Health issues among slum dwellers and migrants 

The slum areas also host the majority of migrants, and the health problems associated with poor 

housing and unsanitary environments prevail in these areas. Overcrowding, substandard housing, 

poor ventilation, poor sanitation, lack of access to safe food and water and poor nutrition- all 

facilitate the spread of infectious disease like TB, hepatitis, dengue, other viral fever, pneumonia, 

cholera, malaria. More recently, diet related non-communicable diseases are also found to be 

prevalent among the slum dwellers. Economic deprivation exacerbates health and other risk factors 

among slum dwellers including migrants. Unplanned urban development puts them at higher risk for 
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disease associated with indoor and outdoor air pollution and road traffic injuries. Many of the risk 

factors mentioned above make people susceptible to TB disease.

Desk Review of Tuberculosis among Slum dwellers and Migrants 

Several independent studies have assessed the burden of TB and other issues related to the access of 

TB services by people from slum settlements. One study done across three metropolitan cities in India 

indicates that the prevalence decreased as the living standards increased20. Multiple studies have 

identified the prevalence of TB to be between 7% to 13% in different part of the country21,22,23. In 

children from the slums the prevalence of infection was found to be around 11% to 30% in different 

cities21,24. MDR TB was found to be about 6% among TB patients from slums in Rajasthan and 78% 

among the HIV-TB patients from the slums of Mumbai. In a study done in slums from Delhi 86% said 

they have heard about TB and those who were literate had better information on overcrowding 

(56.4%) and poor nutrition (45.4%) as risk factors for TB. Only 12% of respondents from one slum 

mentioned they knew of TB. In the same slum, 74% of the sample mentioned that they would avoid 

sharing food with TB patients and would stop the marriage of TB patients (27.6%). In another slum 

from Bangalore 72% of the sample approached the private health sector as the first point of service, 

50% of them visited town health facilities before diagnosis and 87% visited two or more facilities 

before initiation of treatment. 

The National Strategic Plan (2017-22) has identified slum dwellers and migrants as Key Populations 

that need to be provided specific interventions by the central TB division. However, specific 

intervention packages are yet to be designed for Key Populations both at national and state levels. 

The online portal NIKSHAY includes provisions for data on slum dwellers and migrants to be collected 

and registered and the database may be utilized in future. Slum dwellers and migrants are important 

Key Populations as there are many urban centers hosting them in large numbers. Their employment 

patterns and socioeconomic status poses serious challenges to the achievement of the objectives 

of the RNTCP and point to the need for newer strategies to manage TB among these populations. 

This rapid study assesses the gaps in TB data and information and TB service delivery among slum 

dwellers and migrants in the four states of Maharashtra, Delhi, Odisha and Tamil Nadu. 

Findings from the Rapid Assessment of Health Systems 

A. Data Requirements 

The officials of the cities that host large slum populations have information on the number of slums 

both organized and unorganized and a count of the number of people living in them. However, the 

information available with them is based on the census that is done once in ten years. The census 

number is simply revised upward by 5% each succeeding year. However, it is acknowledged that the 

field reality is different and that the population size always exceeds the annual estimates. 
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“We have 5 DMCs under the District TB center and the population served is estimated at 5 lakhs 

based on the census, but in reality, it is more than 2.5 times the number.” 

Officials consider certain districts or certain pockets to be predominantly occupied by migrants 

based on the nature of work the individuals are engaged in and the frequent shift in location of 

these individuals due to the availability of jobs. This information was available through the house 

visits made by the STS for treatment follow up. 

”In Cuttack district we have around 175 registered slums with people from different districts and 

from neighboring states. In fact, certain slum pockets are named after a particular district and new 

pockets are created within a slum on regular basis. Hence it is difficult to know the exact popula-

tion size.” 

Sometimes the whole district is considered to be a slum and also mostly occupied by migrants 

particularly when it borders a neighboring state. Hence, the estimate that is done for the population 

of that district is considered to be for the slum dwellers with a proportion of them being migrants. 

“Our whole North Eastern district is slum area, so the whole population are slum dwellers. We 

have lots of migrants. Roughly 30% of the whole population is migrant in nature. We have both in 

and out migration.” 

Another challenges for TB care is that migrants change their place of residence frequently based 

on where they find employment and hence the information of a household or a person in one slum 

which was collected at the beginning of the year may not be found in that part of the slum when 

visited during the end or the later part of the year. 

“Among the total slum population no one is native to Maharashtra, almost all are from one state 

or the other; those recently migrated could be some 40% of the total slum population. They move 

from one slum to another slum such as living for 6 months in Govandi slum and then spend 6 

months in Dharavi slum.” 

The data on burden of disease namely, the number of new cases detected, the number of patients 

currently on treatment of drug sensitive and DR TB, the number of patients who completed treatment, 

the number of patients cured, the number of patients who failed treatment or did not adhere and 

the number of TB related deaths are all available at the district and state levels. The analysis is not 

done on the basis of the Key Populations -- namely slum dwellers or migrants or a mix of both. One 

interesting finding from Chennai was that as per the official, a greater number of cases in the age 

group of less than 18 years get reported from the field especially among students in their early years 

of college or from the higher secondary classes. In all the four cities the officials mentioned that 

pulmonary TB was more prevalent, but in Delhi, Extra pulmonary TB was reported more often than 

other cities due to the greater availability of tertiary institutions with better diagnostic facilities that 

detect Extra pulmonary TB cases at an early stage. With the introduction of ACF and the completion 
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of three rounds of ACF surveillance in various different parts of the country, more information on 

slum dwellers including migrants will become available. 

B. Service Delivery 

The majority of slums are located in the cities and the health centers that serve them do not follow 

the typical staffing pattern of the rural health centers. The health centers in the slums come under 

the administration of the municipality or the city corporation. However, the RNTCP staffing patterns 

remain the same across these centers as in other parts of the country. The urban PHCs or the 

Health units or dispensaries play a major role in identifying presumptive TB cases in a block of the 

city. These centers provide both preventive and curative care that addresses TB and other health 

ailments. Not all centers act as a DMC but all these centers provide DOTS, helping patients obtain 

the treatment from a center which is closest to home, during both the intensive and continuation 

phases of treatment. 

Health visitors play a major role in mobilizing and motivating those presumed to have TB for diagnosis 

and facilitate regular follow up after initiation of treatment. Their work is not easy however, especially 

among male patients, despite regular visits. The HVs claim that some patients complain that the 

side effects of the AT drugs prevent them from working at their regular jobs; those who are alcohol 

dependent avoid taking treatment as the drugs interfere with their drinking behavior. 

“When we go for house visits we find patients refusing to see us, especially male patients. Some-

times we could not talk to them about continuing the treatment as they are under the influence 

of alcohol even during the day time” 

In all the four states the officials mentioned that the individuals from slum areas visit the government 

institutions only after seeking care at two or three private facilities. At such facilities, they are usually 

treated for infectious diseases that have symptoms and signs similar to TB. Qualified doctors run 

some of the private clinics, whereas others are run by quacks. 

“They come to the public facility only after visiting two or three private clinics. Here they are 

mostly treated with common antibiotics for generic respiratory infection. The patient is not able 

to tell us what drugs they have taken as the drugs are given loose in sheets of paper and without 

a prescription. This leads to two problems – one, they come to us with established TB disease and 

two, they would have consumed many antibiotics.” 

The migrants in the slums also visit private clinics before availing of treatment for TB in the public 

facility. The officials said that the migrants in the slums are new to the community and they are 

not aware of the free TB services provided by the government. Most of the migrants come from 

various parts of the country and with limited knowledge of the local language, they are not able to 

make inquiries about where TB services may be found and where to access public health facilities 

The migrants begin random treatment in private clinics and usually get referred to the government 

hospitals when they are no more able to pay the doctor. 
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STSs said that in the slums, follow up and contact tracing is difficult, because the index patient 

sometimes refuses to consent to home visits by the concerned STSs. The patients would inform them 

that they prefer to see them in the hospital or in a common area far from their place of residence, 

fearing that their neighbors would come to learn that they suffer from TB. Similarly, during attempts 

to trace the children and other close contacts of the primary patient, many patients said that they 

do not have children or that they have sent the child away to a relative’s place; attempts to inquire 

about adult contacts in the household is usually met with statements that the concerned person is 

out of town, and if in town - not at home or out of home for work. 

“When we go to their homes for follow up or contact tracing, the patients or their immediate rel-

atives refuse us entry saying that they will meet us in the hospital or somewhere near the market. 

Sometimes they even go to the extent saying that such a patient does not live here, especially if 

the patient happens to be a girl.” 

The follow up of migrant patients residing in slums is more challenging than follow up among other 

groups of patients because in most cases, migrants are unable to provide stable addresses where 

they may be contacted. The very nature of their jobs keeps them mobile and it is difficult to trace 

them. The migrants in the slums were observed to be of different types, one group being those who 

come from the neighboring states for daily wages and the second group comprising those who come 

to the city for contractual wages. The second group could be tracked more easily. A third group of 

migrants comprise those who come to the city in search of better health facilities and treatment and 

a fourth type of migrants are those who come into cities in search of jobs and settle in urban areas 

for a short period of time, frequently living with relatives or friends and taking on odd jobs, later 

leaving if they are unable to find work in a city or have found a job elsewhere. Among the different 

migrants, those who come for daily wages and those who work on a short-term period are pose the 

stiffest challenges to the providers of TB services as their stay in the cities is transient and for short 

periods. For patients who prefer to take TB treatment in the current city of residence, the officials 

motivate them to continue ATT in their villages or town, considering the long duration of treatment. 

 “We counsel some patients from the neighboring districts to start the treatment at their village 

or district as it will be easy for the local TB services to follow them up. Some listen to us and start 

the treatment in their village, however the challenge is with those who do not listen to our advice, 

as we have to start the treatment as per program norms. These people come to their relatives’ 

homes for starting the treatment after they have been diagnosed and after 2 or 3 months they 

leave the relatives’ place without informing us.” 

Patients who were well informed about the program communicate with the concerned STS or the 

DTO when they plan to relocate or move to their own villages and in those cases the officials are able 

to transfer them easily to the concerned DT in the rural areas. 
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The STOs and DTOs mentioned that the program staff numbers were adequate as per the program 

norms, but according to the burden of disease or case detection rate, the program is understaffed. The 

infrastructure for the program is adequate in all the states and the drug and re-agent requirements 

were satisfactorily met, but the staff were overburdened due to the case load from the cities 

especially in the slums. As per the program, counseling services are currently available for the drug 

resistant TB patients considering the duration of the treatment, but officials are of the opinion that 

counseling services need to be extended to drug sensitive patients too as this can help promote 

adherence to treatment among these patients. 

“We need counselors for drug sensitive TB patients and we can think of having interventions sim-

ilar to HIV care programs such as targeted intervention for Key Populations. In one DMC alone we 

have 400 patients and it is difficult for the health visitor to monitor and counsel each one, as a 

result, the adherence rate is very low.” 

Another suggestion from the officials was related to the staffing pattern in the health centers which 

though similar to the population norms of the particular district and tuberculosis unit, is insufficient 

to meet the demands of the large numbers of patients from the slums. This has overburdened the 

existing STSs and HVs and they find it challenging to follow up with the patients or make sufficient 

house visits. The DTOs said that the staffing needed to be planned to meet the case-load. In view 

of the rise in MDR TB and the consequent longer durations of treatment, there needed to be 

modifications in the staffing pattern for districts with a high burden of drug resistant and sensitive 

TB. 

“Any Public Health Institute in Mumbai has 50 MDR patients in a year, so cumulatively there are 

more than 100 patients in PHI but the number of STS, STLS, HV are the same. They have been giv-

en with multiple responsibilities and are hence overburdened. Mumbai has more than 60% of the 

cases of MDR TB in the state and human resources to cater to this number is a challenge as they 

are not sufficient to deal with the burden of TB in the city.” 

Program staff are adequately trained as they are training on entry and undergo refresher trainings 

on a periodic basis. Program staff are also trained whenever there is a new development or guideline 

introduced into the RNTCP so that they may implement the new approaches in the field. Some DTOs 

were of the opinion that recruiting qualified staff would be helpful as they would understand the 

disease better and would also make the patients understand TB better. The management of the side 

effects of ATT and other illnesses associated with TB or without TB needs to be managed by the 

doctors in the dispensaries or the UPHCs. When such patients are referred to hospitals for further 

management, many avoid seeking care if the hospitals are far away, which in turn, can lead to poor 

treatment adherence. 
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“Other medical illnesses among TB patients need to be tackled by the Medical officer TB, and if 

they come with symptoms he/she should be able to manage them. When we refer them to other 

hospitals, the patients often fail to go there and avail of treatment. All peripheral hospitals need to 

have facilities for managing TB patients with other diseases such as malaria, dengue, fracture etc.” 

The STOs and DTOs carry out regular IEC activities in slum areas through the officials. However, a 

major barrier to increasing awareness about TB in the slums is that the residents do not understand 

the language used in the IEC material. Slums that are home to mixed languages require more than 

IEC materials in the state language, not only with regard to TB disease but also other diseases. The 

need is more acute in districts that border other states or if the slum is located in an industrial hub 

that attracts migrants from far and wide. 

“Any slum in Mumbai has people from all over India, you will find people from Kerala, Tamil Nadu, 

Andhra Pradesh, Odisha and NE states. We are not making IEC in regional languages for these 

people. We need the staff to talk to these people in their language. We need to translate the IEC 

materials into regional languages so that they can understand the message and the program.” 

The officials also said that IEC activities needed to focus on specific issues in the program namely 

adherence to treatment, the quality of drugs in the facilities and the availability of TB services in the 

facilities. With more numbers of migrant worker settling in the slums, such information needed to in 

their language to help them access TB diagnosis and treatment.

“Intensive IEC activities need to be carried out in slum areas and such activities should not be for 

a week or a month but be conducted on a continuous basis, because changes in perceptions about 

TB requires time - it cannot change over the night or over one month. It takes time.” 

Perspectives on TB from Slum Dwellers and Migrants 

A. Information on Disease and Services 

People from the slum areas said that they were aware of the dispensaries and health units located 

in their blocks but the TB patients interviewed said that they knew very little about the disease as 

such or about the nature of the disease. The migrants living in the slums mentioned that they were 

neither aware of the disease or of the health services nearby. Some TB patients said that they are 

aware of the services that are available in the dispensaries and that they sometimes avoided going 

to the dispensaries because of the insensitive behavior of some of the staff. 

“We have a dispensary near our home, I first went there as the doctor advised a blood test and 

a sputum test for our daughter. One of the staff there shouted at us that we should cover our 

mouths with cloths. I was not aware why that had to be done and why he was asking me to do 

so and he kept on repeating the instruction without explanation. We decided we would never go 

there again and began going to another hospital even though it is far from our place.” 
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B. Access to Services 

Despite more dispensaries and other government hospitals available in the vicinity, both the 

slum dwellers and the migrants within the slum went to private clinics when they felt sick. An 

important barrier to accessing government-run facilities right away is that the timing of the facilities 

is inconvenient to them; they also find it difficult to take time away from work as waiting times 

are long at government facilities. Male patients who need to leave early for work in the morning 

and come home late in the evening find private clinics the only available place to seek treatment. 

Secondly people in the slums were under the impression that that they have to travel far to reach 

a government hospital as diagnostic facilities are not available in the dispensaries, whereas the 

neighborhood private clinics were equipped with diagnostic facilities.

“I went to two private clinics near my home before TB treatment was started for me in this hospi-

tal. I was given tablets for cough initially and when it did not come under control I did a blood test 

suggested by the doctor in private clinic. But as the cough did not improve, he asked me to visit 

this government hospital” 

Accessing government hospitals was not a challenge to slum dwellers and migrants as there are 

regular transport services available for them to reach the hospital and though the dispensaries are 

near their home, the hospitals are located only a little further away and still easily accessible to 

them. The timing of these government institutions needs to change to suit the convenience of these 

Key Populations. 

C. Availability of Services 

Services are provided in the dispensaries and the urban PHCs that are located in the block where 

particular slums are located. Both preventive and curative care was provided in the dispensaries and 

UPHCS, but diagnostic services were available only in the DMCs, which in the case of cities are located 

in the DTCs or some selected hospitals. People presumed to have TB disease, need to come to these 

centers to provide the sputum for AFB tests; following a positive result, they patients are referred 

to CBNAAT tests available in the district or municipality hospitals. Based on the sputum results, the 

patients are sent back to the respective dispensaries or UPHCs were they may be initiated on DOTS. 

However, some patients prefer seeking care at the hospitals rather than the dispensaries and UPHCs 

for the convenience of accessing all diagnostic services under one roof. Sometimes patients from 

neighboring districts and states too approach the facilities in the capital cities, believing that the 

quality of medicines is better, though the same drugs are distributed across the country. 

“Sometimes a few patients come here, saying that they are not getting supportive treatment for 

other diseases in their respective districts, even after transferring them out to their respective dis-

tricts. Lot of people come from outside of Delhi for treatment, perceiving treatment is better here. 

Around 50% of patient admitted in TB hospital are from outside.” 
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D. Stigma and other behaviors related to TB 

Many patients said that they would reveal their disease status to their family member only and not 

to the neighbors or the community fearing that they may be discriminated against by society. Many 

patients come from neighboring districts or states to the capital city hospital for treatment saying 

that the treatment was better. 

“I am staying in my brother’s place for some time now and after being diagnosed with TB I have 

decided I will stay here and finish the treatment and get back to my village. Even here sometimes 

the neighbor complains that I am coughing too much and I need to go for check-up, but I have not 

said them that I am having TB.” 

A district official said that the demeanor of the patients usually changes upon learning that they have 

TB. The most common stigma is related to fear of the disease, with the patient and his or her parents 

fearing that if the identity of the TB patient is known to the surrounding or the community, there 

may be a chance that he or she may be ostracized or discriminated against. In certain instances, the 

marriage that has been arranged for the woman gets cancelled if the groom’s family happens to 

learn that the bride has TB.  When a woman is diagnosed with TB after marriage, she is often sent 

to her parent’s home till completion of treatment. Sometimes, the couples hide her disease status 

from their in-laws till the treatment course is completed. 

“If you go to the field you cannot discuss TB with an unmarried girl -- especially if she is has TB! 

They prefer to step away and stand somewhere and answer the questions.” 

Another important point mentioned by the DTOs was that while they advise TB patients to cover the 

mouth with a clean cloth while coughing or talking with someone, the patients obey when they are 

inside the house, but disregard the advice when they leave the house, fearing that their TB status 

may be revealed to the community; they speak to their neighbors with the mouth uncovered. 

Migrant patients in the slums are mostly daily laborers or contractual laborers so they avoid meeting 

any of the program staff at or near their house to avoid the risk of revealing that they have TB 

disease. Being new to the locality, they fear that being known to have TB disease may endanger their 

chances of employment or housing. Similarly in the work place, they do not reveal their TB status, 

fearing they would lose their jobs and face discrimination from fellow employees. 

Lessons Learned and Way forward 

Recent ACF activities has helped identify TB patients from various pockets within the slums that 

have been surveyed during three rounds of surveillance. Also, the routine services of the RNTCP that 

have been in place for decades, have since the last few years, begun to focus specifically on slum 

populations and migrants. Much attention is being paid to migrants among whom adherence to 

treatment is poor in order to cut the chain of TB infections and disease in the population. The areas 

which need to be addressed in the future are: 
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Data gaps 

The data collected from the slums and the entire population in the slum region is considered to be 

pertaining to slum dwellers and the majority of the migrants are located in the slum area of any 

city. However, a disaggregated level of analysis based on the Key Populations is yet to be done. One 

important reason for not doing so that officials shared is that the population estimates do not reflect 

the reality of the field, and in many cases, the actual population is almost double the estimate. The 

health officials of the corporation or the municipality collect household information on an annual 

basis to prepare the PIPs for their wards or blocks. Such population level information may be used 

as a denominator and the TB burden among slum dwellers estimated. Since the majority of migrants 

settle in the slum areas, such population estimates may be used to enhance the data collection 

among slum and migrant populations. 
Household information from the municipality or corporation could be used in estimating the pro-
portion of migrants within the slums and other epidemiological research could build on that data. 

NIKSHAY is the primary data entry portal for TB reporting; it could serve a future source of data to 

understand the ground realities existing among slum dwellers including migrants, and plan effective 

management practices, once information on variables related to Key Populations and other social 

and behavior parameters are included in it. Problems that are unique to slum dwellers and migrants 

pose challenges to the RNTCP. There is a critical need for innovative strategies in order to ensure that 

people from the slums utilize the program to the maximum. 

Service Delivery

•	 IEC Activities: The slums across the four states we visited have a diverse group of people who 

are from different states of India. The IEC material mostly is in the regional language of the 

concerned state, but not of any other language or dialect. The concerned STOs and DTOs could 

make provisions in their PIPs to include a special budget for customizing the IEC materials based 

on the language group that is prevalent in the slums in the coverage areas. Since migrants 

within the slums are new both to the state as well as the slum, a multi-lingual approach to IEC 

activities would be beneficial for everyone in the slum. The content of the IEC materials and 

activities plays a major role in promoting the understanding of the nature and course of TB 

disease, so more focus is needed on the effects of TB, adherence to treatment and reduction 

of the stigma associated with the disease.  “In my block I have support for IEC especially in a 

school; the support is given by a medical officer in collaboration with an NGO. Currently TISS 

is supporting us with a MSW per each health post and they analyzed the level of awareness 

among the people in my district. Based on the level of awareness and type of people the IEC 

is planned.”  

•	 Counseling Services: Currently the RNTCP provides counseling services for people with MDR 

TB in the slums and outside them. These services need to be extended to other TB patients 

too as it will help them in understanding the disease and the grasp the importance of adhering 
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to treatment till completion, helping to arrest the chain of TB transmission in the community. 

Counselors need to focus more on the migrant TB patients who reside in the slums, as they are 

forced to frequently shift elsewhere in search of employment. The counseling needs to focus 

on the importance of continuing treatment in their current place of residence and on obtaining 

contact details from them to follow up on treatment and facilitating them to transfer to treat-

ment at other locations. 

•	 Coordination with private clinics/pharmacists in slums: The first point of contact for any type 

of illness among slum dwellers was a private clinic or the local doctors. The corporation and 

the municipality needs to make efforts to identify these doctors and train them to identify pre-

sumptive TB cases and refer them to government institutions or other hospitals for appropriate 

diagnosis and further treatment. These doctors could be incentivized based on the work they 

have done. The RNTCP has already made provisions for incentivizing private doctors who notify 

the program when they diagnose a patient with TB and based on the other work done by them 

they are given further incentives. A similar approach any be adopted for the doctors and other 

practitioners catering to the slum populations; their services may help bring the presumptive 

cases of TB into the system, so that an early detection of cases could be done at the block level. 

Such work is happening in a few states and cities as discrete projects and these could scaled up 

based on feasibility and availability of resources. Similarly partnering with qualified and quality 

assured diagnostic centers could help bring services closer to community and also helps in op-

timal utilization of health resources. 

•	 Spatial Mapping of Cases: It is well known that the population in the slum areas are densely 

packed, with many people living under the same roof. A mapping at the district level in the 

slums could help visualize pockets of the slum that have the highest aggregate of cases. This 

may help the TB program managers in identifying high-density areas of TB and intensifying 

community screening in those areas. Special focus in terms of counseling and creating aware-

ness for those pockets may help in identifying the cases at an early stage. Within the slums 

there exist pockets with a greater number of TB cases as compared to other pockets and TB 

health staff can focus on the neighboring areas of these high-density pockets and initiate con-

tact tracing or ACF in these areas.  

•	 Coordinating with places of work: This could be done for contractual laborers who are mi-

grants and resident in the slum. Some groups of laborers are bound by contract for a period of 

six months to one year. Information on these patients and their places of work could be collect-

ed and used to follow them up to track disease outcomes. For this the company or the contrac-

tor with whom the migrant labor is bound by employment contract also needs to be sensitized 

with regards to TB and sensitized on the necessity of treatment for the concerned laborer. 
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•	 Human Resources: A repeated concern is that current program norms provide for human re-

sources as per the inaccurate population estimates for the block or district. However, the pa-

tient load in the district especially that within the slums is influenced by the actual population 

which is usually twice the number that is on paper. Also, number of cases in the slum areas 

is considerably higher compared to other regions of the city, hence the work load of the con-

cerned STS and HV is higher. Due to the case -load the concerned staff face challenges in provid-

ing adequate follow up to the cases which could possibly lead to poor adherence to treatment. 

With the growing burden of MDR TB in the slums, RNTCP staff were found to be overburdened 

with both drug sensitive and resistant cases of TB. The government or the program could con-

sider additional staffing for slum  areas, especially for those with high TB notification rates.  

•	 Ease of TB Services for Migrants: It is known that border district play host to the bulk of mi-

grant  populations due to both in-migration and out-migration on account of employment op-

portunities across the border. The DTOs of the border districts could make arrangements for 

registered migrants to access TB services in any of the TU’s in the bordering districts. This could 

be managed by a communication from the concerned DTO/STS of the bordering district and TU 

so that the information of the patient and other relevant information is not lost.  
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III. People with Diabetes  

Diabetes is considered a leading cause of morbidity and mortality globally and in India. The 

number of individuals with type 1 and type 2 diabetes is on the rise with type 2 DM being 

widely prevalent.  It is estimated that more than 80% of people with type 2 DM live in low and middle-

income countries such as India. Globally, India has the second largest population of people with 

diabetes numbering around 69 million. The diabetes epidemic in the country is attributed to lifestyle 

changes including the consumption of un-healthy foods and physically inactivity. TB compounds the 

problem. India is known to have the highest number of TB patients and the TB-diabetes co-epidemic 

is a far more serious challenge to TB care when compared to other co-morbidities. 

The challenges of TB-Diabetes 

Studies have identified a strong bi-directional linkage between TB and Diabetes. People with a weak 

immune system due to a chronic disease like diabetes are at a higher risk of progressing from latent 

TB to active disease. There exists a large proportion of people who have diabetes as well as TB 

and remain undiagnosed or are diagnosed at advanced stages; such individuals suffer complications 

due to both the diseases25. Each disease affects the body individually as well as in synergy, such 

as lengthening the time needed for sputum to turn negative; diabetes could also cause bodily 

complications in the presence of TB26. However, the precise mechanism by which DM predisposes 

to TB is not yet clear, though evidence exist for for other infections. Studies have identified that 

uncontrolled hyperglycemia places an individual at a higher risk for TB when compared to those with 

controlled blood glucose level27&28. According to an analysis of the data from the World Health 

Survey, individuals with diabetes from LMIC are more likely to have TB than non-diabetics (OR 1.81; 

95% CI 1.37-2.39). Increase in TB prevalence and incidence over time was more likely to occur when 

diabetes prevalence was also increased29. 

Desk Review of TB-Diabetes in India 

Many studies have focused on the burden of TB in diabetic patients and vice versa across the country. 

All these studies pertained to particular regions, districts or hospitals but served as gateways to 

understanding the problem of TB-DM from a larger perspective. Studies have identified the prevalence 

of newly diagnosed DM in TB patients to be anywhere between 2 % to 24% across different part of 
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the country in different study settings30-39. Some model-based studies and studies which have been 

done at national level have identified the prevalence of DM in TB at 13% to 14%.40&41 Diabetes 

was found to be increase the risk of rifampicin resistance by three times and patient more than 

40 years of age were found to be more at risk.42 Similarly among diabetes patient the prevalence 

of TB was found to be between 6% to 20% in multiple hospital and region based studies across 

the country 43. Based on these studies the Central TB division has come up with a framework for 

managing TB-Diabetes co- morbidity44. The National Framework for joint TB-Diabetes collaborative 

activities is a joint effort by the RNTCP and the National program for prevention of Cancer, Diabetes, 

Cardiovascular Diseases and Stroke (NPCDCS). The Framework encompasses specific strategies and 

interventions for the management of TB-Diabetes patients such as the recording, reporting and 

delivery of services including preventive and curative care and outlines the responsibilities of the 

staff concerned for managing both the diseases. The states have implemented the program and it is 

currently it is in different phases of progress across the country. 

The National Strategic Plan (2017-22) identifies people with diabetes as a Key Population and the 

RNTCP has already devised strategies to address TB-Diabetes through a National framework, in 

addition to the existing program norms so that there would be a better utilization of TB-Diabetes 

services. We did a quick assessment to understand the data related gaps and service related 

challenges existing in providing TB care to those people with TB and Diabetes Mellitus. 

Findings from Rapid Assessment of Health Systems 

A. Data Requirement 

The states have implemented the TB-Diabetes program in all districts and all the DTOs have been 

advised to refer TB patients for diabetes screening according to the NPCDCS guidelines. The patient 

cards include a provision for recording the information related to diabetes screening including the 

results of both random blood sugar as well as fasting blood sugar. Based on the diabetic status of 

the patient, the treatment given is also recorded on the patient card. Such data is currently being 

collected at the district level. 

“We have the information on how many patients we are sending for diabetic screening and based 

on the results the sugar level is noted and if they are put on treatment that information is also 

recorded.” 

Similarly, the NCD officer at the district level has the information on the number of patients from the 

NCD clinic who are referred to the TB clinic for sputum examination. The patients are referred based 

on the criteria set out by the RNTCP. From both sides the patient related data could be retraced based 

on the age and sex at PHC, CHC and district level. Similarly, at the city level, with the corporation or 

municipality taking care of the patient’s health needs, the data on the number of TB cases based 

on age and sex are available. The DTOs also have information regarding the number of TB patients 

from within their administrative boundaries, who are currently on treatment for diabetes. However, 
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the burden of TB-Diabetes in the particular block or district is not known to them. The data namely, 

the number of new cases detected, the number of patient currently on treatment for TB-DM (both 

drug sensitive and drug resistant TB), the number of patients who have completed treatment, the 

number of patients cured, the number of patients who have failed treatment and the number of 

deaths are all available at the district and state levels. This information is not available in the form of 

incidence or prevalence data as the estimates of the overall population remain unknown to them. 

“We have started collecting data on the number of TB patients with diabetes and the treatment 

they are getting for DM. But we have not looked into the burden of the TB-DM in my locality. We 

have information on the date of diagnosis of DM and new and old DM cases, but not on the bur-

den” 

Similarly, the NCD officer of the states also mention that the data on the number of TB symptomatics 

referred to DMC for sputum examination and number of those being diagnosed as confirmed TB cases 

and the number of TB patients referred to NCD clinic for DM evaluation is currently collected from 

the NCD clinic. But there was no information of the burden of TB-DM specifically and no attempt was 

made earlier to collect it. However, the burden of DM is now available through the Global burden of 

Disease Study for Indian States, and it is being used for the management of DM in the states. 
Diabetes and TB have been recently included in the reporting systems and officials say that getting 
data on diabetes and TB would not be difficult as it is a part of the routine reporting in the RNTCP 
and NPCDS programs. 

“We coordinate with the officials from the NCD program run by the government, and we can get 

data on TB among diabetics or the vice versa on any population group in the near future” 

B. Service Delivery 

The integration of the two programs has been recent and is happening in several places across the 

states since the last year. The staff of the RNTCP and NCD clinics in the respective districts are trained 

and sensitized in this new area of integration. The PHCs act as the major sources of patients for 

the NCD clinics as the screening for the DM happens at the PHC level. Similarly, all the PHCs which 

function as DOTS centers or DMCs refer the diagnosed TB patient or the patient who is already on 

treatment, but whose DM status is not known, to the NCD clinic for screening of DM. Based on the 

diagnosis the patient is put on insulin therapy till the date the DOTS is completed. In the NCD clinic 

they refer the TB symptomatic patients who are diagnosed as DM and already on treatment for DM 

to RNTCP center for sputum examination. 

“As a Medical officer since I see both the group of patients I refer them based on the disease status 

and the presence of symptoms. It is working in bi-directional fashion in the PHCs “ 

In the RNTCP centers, all the eligible TB patients are routinely sent to the NCD clinics for the 

screening of DM, but in the NCD clinic the referral of TB symptomatics for sputum examination 

needs to be strengthened. Many patients come to the NCD clinic for getting their weekly or monthly 
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requirement of oral hypoglycemic agents (OHAs) of previously diagnosed DM, and do not always the 

get consultations from the doctor or nurse. In such situations the chances of missing TB symptomatic 

among DM patients are high, if the staff do not inquire about symptoms. 

“Sometimes the symptom of tiredness and weakness is always thought of as due to the DM dis-

ease or because of taking the medications at the wrong time. Also, patients fail to mention cough 

thinking that is not related to DM -so why discuss in the NCD clinic” 
When the symptomatic patients are referred from the NCD clinic to the DOTS center to rule out TB, 
some refuse saying they do not have the disease or that the symptom is only occasional.

Except for hard to reach areas/tribal region, in all the other areas the facilities were easily accessible 

for both the diseases. Under the NPCDCS program the PHCs are supplied with the OHAs and insulin 

for patient use. Both the TB drugs and the DM medication were available in the PHCs barring the 

occasional shortage. Those who need insulin are required to come to the facilities to take their 

injections. 

“Currently patients who are on the intensive phase or in the continuation phase of TB treatment 

who need insulin have to come to the facility to get injected. We have insulin and OHAs procured 

through the NCD program.” 

Program staff working in NCD and TB care namely the STS, STLS, MO, DTO and NCD nurses said that 

they all had all been trained in their respective programs and also trained on the recent framework 

of TB-DM and appeared competent to manage the cases in the district facilities. 

“All the Urban PHCs have the facility for checking the FBS and PP with the medical officers trained 

and sensitized. But we do not have a register to check the number” 

Since the program is a recently integrated service, specific IEC services dedicated for TB- DM are yet 

to be developed. Individually TB and DM awareness is promoted through IEC activities through their 

respective programs, but a combined TB-DM based IEC activity was not observed. However, the STS, 

medical officers and other staff involved in the delivery of the services in both the programs provide 

information to the patients on the risk of co-morbidity of TB-diabetes. The DTOs mentioned that 

they inform the concerned staff about the importance of strengthening IEC activities as well as to 

training them to advise TB patients on the importance of screening for DM. 

The staff said that not all patients who are referred for particular tests go and get the tests done. 

The DM patients in the NCD clinic in particular, if found to be symptomatic or considered to be a 

presumptive case of TB are referred to the DMC for evaluation, but refuse to go saying that they 

have only DM and do not accept that they need to a sputum examination. Among those who do 

some state spurious reasons for not being able to provide a sputum sample. 

“We do capture data on how many patients get tested for DM test but not on the treatment out-

comes such as the percentage of successes and failures. Similarly, there is the common problem 
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of collecting sputum from DM patients as they may not have full-blown disease; some patients 

refuse to provide sputum saying that they do not have any other illnesses but DM” 

Population Perspectives 

A. Information on Disease and Services 

The patients mentioned that they were aware about TB and Diabetes as separate diseases but that 

they did not know about the TB-DM disease as a co-morbidity. All the patients mentioned that they 

were aware about the range of services provided by the nearby public health facilities including 

treatment and diagnostic services. When questioned specifically about TB related services, however, 

they said they were not aware about TB specific services. 

B. Access to Services 

The patients we interviewed were from the cities, so all of them mentioned that the health facilities 

whether private or governmental, were easily approachable by road. Most of the facilities are within 

the distance of 3 km from their places of stay, and thus easily accessible.  Most of the facilities had 

both treatment and diagnostic services in them hence all services were availed by them in one place. 

But all the patients mentioned that they visited multiple doctors before the start of the current 

treatment. 

“I first visited a private hospital where they missed the TB but they informed me that my sugar 

was high and I was started on treatment for it. Later I visited my family doctor who examined my 

X-ray and suggested that I may have TB and referred me to a PPM hospital where I was put on TB 

treatment.” 

Patients from urban areas preferred private facilities more than the government facilities as most of 

them mentioned that it was easy to approach the private clinic at times convenient to them. 

C. Availability of Services 

Patients mentioned that they first visited the private hospital for their initial complaints. Based on 

their doctor’s suggestions they visited other hospitals or labs for any investigation that was advised 

by the doctor. They said that not all the services were available in the same facility so they visited 

different centers for investigation, if not for treatment. The DTOs said that the UPHCs had the 

facilities to provide treatment for both TB and DM but for diagnosis, patients needed to come to a 

DMC or any other hospital where both sputum and blood could be examined. 

D. Stigma and behavior towards TB/DM 

Patients said that they had informed only to their families about their disease status. Most mentioned 

that they had informed their neighbors about their DM status but not their TB status fearing stigma. 

They also mentioned that there was no difference in the way the family members treated them after 

they shared their diagnosis.
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“I informed my family about both the diseases and they have not treated me differently.  But, I 

have not told my neighbors about my diseases, I don’t know how they will react.” 

The officials said that patients with DM who had symptoms related to TB, were often not interested 

in going to the DMCs for sputum examination. They said it was important that the patient be 

persuaded to accept the facts about TB-DM and encouraged to go to DMCs.

Lessons Learned and Way Forward 

The RNTCP has been in place for decades and manages a large TB program from the grassroots 

upwards to the national level, effective across the country. With the introduction of NPCDCS in the 

country since 2010, the non-communicable disease control programs have been rolled out at state 

level. Since March 2017 the government has specified a framework for the management of TB-DM 

together, entrusting both the RNTCP and the NPCDCS with greater responsibilities to manage the 

TB-DM co-epidemic. 

Data Gaps 

The officials at the district level and the state level collect the data pertaining to the population as a 

whole and do not disaggregate the data specific to Key Populations. Considering the newness of the 

program data gaps exist.

Though the RNTCP has begun collecting data on the diabetic status of the TB patient, the NCD 

program is currently in the phase of including the variable on TB status in its reporting formats. 

While officials have the information on the number of patients from the NCD clinic who were sent 

for the evaluation of TB or the vice versa to the DMC for evaluation of DM status, they said that the 

data sometimes do not match mostly with regard to the number of patients referred for sputum 

examination or the fasting blood sugar test. As the program is still new, program staff could manually 

verify the number of patients referred from both the side and update the status on a monthly or 

quarterly basis. With NIKSHAY acting as a primary source of data in the RNTCP program, information 

on diagnosed patients would become available from this portal. Similarly, the NCD based HMIS or 

data portal could have a provision for mentioning the TB status of the DM patient so that the officer 

managing the NCD program is aware of the patients TB status. 

Service Delivery 

•	 Inter-sectoral Coordination: Both RNTCP and NPCDCS actively provide preventive and curative 

services across the country in their own domains, with trained STSs, SLTs, medical officers and 

health workers. However, the coordination of these two programs at the field level needs to be 

strengthened. Currently both the programs treat patients and when patients are referred from 

one program to the other, they are managed sometimes and referred back at other times. The 

field level staff in both the programs need to be adequately trained in understanding the dual 

burden of TB-DM and its management, to promote adherence to treatment.   
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•	 IEC activities: Current IEC activities are focused on the individual diseases -- the RNTCP focuses 

on TB and the NPCDCS on DM. A unified approach needs to be adopted in disseminating the 

information on TB-DM disease so that the community is made aware of the dimensions of the 

dual disease. The content of the IEC activities need to make the community understand the 

nature and course of the diseases, so more attention needs to should be paid to promoting 

awareness on the effects of the diseases on each other, adherence to treatment, the availabil-

ity of services and on reduction of stigma associated with TB.  

•	 Counseling Services: Counseling services are provided to MDR TB patients and HIV- TB pa-

tients through the RNTCP and NACO, respectively for TB patients. The NCD clinic staff nurse 

provides preventive and curative services and in some facilities NCD counselors are available 

who provide counseling on NCDs. Their services should be utilized in providing counseling 

services to the patients with TB-DM as it will help them understand the disease better and 

encourage them to adhere to treatment. 
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IV. Mine workers 

The mining industry is among the most important segment of the Indian economy. From the 

time of independence there has been a rapid growth in the sector in both quantity and value. 

The industry provides a considerable opportunity for employment in several states. Mining has 

been considered a hazardous profession, owing to the occupational risks involved. The hazards of 

working in the mines depends on the factors like the type of the mineral mined, related geological 

formations, the techniques employed and the general health of the workers. Many studies have 

provided evidence linking mining and lung diseases. Not all mines and mined products cause 

respiratory diseases. 

Health among Miners 

In India the health of miners came under the spotlight following the diagnosis of a large number of 

cases of silicosis among mine workers in the Kolar Gold Fields. From 1940-46 around 3472 silicosis 

cases were found among the gold field workers45. The finding gained further importance when 

silicosis was linked to tuberculosis. Silicosis is a progressive interstitial lung disease caused by the 

reaction of lung tissue to inhalation of silica dust which is generated in the quarrying, manufacturing 

and building industries. The exposure to silica goes un-noticed as the symptoms are developed late 

in the course of illness. Silico-tuberculosis is a public health issue in LMICs46. Exposure to silica 

dust increases the risk of TB infection among workers and aggravates pre-existing TB. Diagnosis is a 

challenge as the symptoms are similar to TB and the bacteria are difficult to recover in the sputum 

as silicotic fibrosis prevents the discharge of bacilli into the sputum47. 

Desk Review of TB among Miners 

The relationship between mining and occupational lung diseases has been studied for years. The 

disease depends upon the product that is mined, the level of exposure to the particles, the period 

of exposure and the presence of any co-existing illness, environmental conditions and lifestyle, all 

of which influence the development of the disease48. Though not all the mining industries are 

associated with TB49, coal and silica miners are found to be associated TB diseases compared with 

persons working in other fields. Few studies have focused on coal and silica in the development of 

TB among workers. In one of the earliest studies of workers in eleven Indian coal mines, around 126 

of the workers had TB and pneumoconiosis. The prevalence of pneumoconiosis-TB was 1.4% and it 
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rose with the length of time the workers had been engaged in the coal mine. The prevalence was 2.5 

times higher among those who were working underground than on the surface50. In another study 

among coal fields in Odisha, symptoms of TB were reported in 121 out of 205, 129 out of 212 and 

145 out of 220 workers for the year 2005, 2006 and 2007, respectively. Also, the rate of TB infection 

increased from 59% to 65.9% from 2005 to 200751. 

Tuberculosis was the common complication reported in the studies done on silicosis and the odds 

of association between silicosis and TB was 2.7552,53. In many studies done across different states, 

active TB was found in 5.5% to 12% and old TB was found in 47% of mine workers54,55. Based on 

the type of industry, and the different levels of exposure to silica dust, TB was found among 10.7% 

of workers involved in stone crushing and among 22.5% of slate pencil workers56. Studies also 

identified other forms of Mycobacterium in addition to Mycobacterium tuberculosis among silicosis 

patients. In one study in Rajasthan, of the 300 cases of silicosis, 46% were confirmed to have TB by 

AFB smear examination and later when cultured 53.65% were positive for M.Tuberculosis and the 

remaining were positive for atypical mycobacteria namely M.kansasi, M.scrofulaceum, M.ulcerens 

and M.fortutium57. 

Miners are among the Key Populations that are prioritized by the RNTCP. We conducted a rapid 

assessment in a mining district in Odisha where the state government provides services through all 

three tiers of the health system. We did a quick assessment to identify data related gaps and service 

related challenges in providing TB care to those who are involved in the mining industry. 

Findings from Rapid Assessment of Health Systems 

A. Data Requirement 

We visited the district of Angul in Odisha which is known for mining and other metal-based industries. 

The TB program has been in place in the district since inception and data regarding TB case detection 

and other RNTCP parameters are routinely collected. There is no information on the number of 

individuals who are involved in the mining industry or any other metal industry. The current patient 

treatment card has a provision for recording information about the Key Populations including miners. 

“We routinely collect the patient details from the field through the STS, but we never analyze it 

based on the proportion of cases in miners compared to general population and other industries 

in the district” 

The DTO said that mining companies have established township hospitals that provide preventive 

and curative care for the employees and other individuals. These hospitals report TB cases that are 

diagnosed among the workers who are involved in the industry. 

“Very minimal case detections happen at these hospitals and a very small number of cases are 

referred for CBNAAT and other services.” 

The government facilities in the district namely the CHC, PHCs, SDH and DH routinely report cases 
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of TB. The data namely, the number of new cases detected, the number of patient currently on 

treatment for both drug sensitive and drug resistant TB, the number of patients who completed 

treatment, the number of patients cured, the number of patients who are treatment failure or who 

have failed to adhere to treatment and the number of TB deaths are all available at the district  and 

state levels This information is not available as incidence or prevalence data pertaining to miners 

alone, as the population estimate is not known. 

B. Service Delivery 

The industry-affiliated hospitals provide their employees with a health card which makes them and 

their immediate family members avail of preventive, diagnostic and curative care. Through this card 

they can avail of both in- patient and outpatient care from the hospitals. If required they may be 

transferred to higher centers in Bhubaneshwar or Cuttack for treatment, free of charge. 

There are around 7 dispensaries and one central hospital for the regular employees of the coal 

mines. There are other employees in the same campus, but they are not recruited by the company 

and are contractual laborers who are hired by a contractor to work in the areas around the mines 

collecting scraps and other types of work. These types of laborers do not have any health cards. 

Contractual laborers avail of consultations from the industry affiliated hospitals by paying a sum 

of Rs.2/-, however, they are not provided free medicines from these hospitals and seek care at 

government facilities or at private clinics.

The PHCs, CHCs, SDH and the DH are equipped to provide both diagnostic and curative care for TB. 

The district currently has 17 DMCs that provide diagnostic services for TB; three DMCs are located 

in the public-sector hospitals. The district has one CBNAAT machine which is functional and located 

in the DH. There are three DMCs located in the hospitals that are affiliated to three industries in the 

district. However, only two DMCs report cases to the DTO and the numbers reported are miniscule. 

“We get minimal referrals from these hospitals; even if there is a functional DMC in two of the 

centers, the number of cases coming from them are few. Over the last five years the number of 

cases reported from the coal mine hospitals have come down.” 

The medical officer in the industry -affiliated hospital said that there were very few cases of TB in 

the township, where the industry workers lived. Many contractual laborers used to visit the clinic, 

and were referred to the CHCs or SDH or seek further care in private hospitals. He also said that all 

the employees of the coal industry were advised a mandatory X-ray chest to rule out any pulmonary 

pathology. 

“We have reported some 100 TB patients, of which only 30 are involved in mining work, the rest 

are from the general population, that is the family of the miners or other laborer who work out-

side the mine field.” 
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Once the cases are diagnosed by these hospitals the concerned STS of the area is informed about 

them to facilitate follow up and motivate them to visit the hospitals for periodic sputum examination. 

These hospitals provide regular DOTS treatment as per the RNTCP guidelines, however some also 

receive the non-DOTS form of treatment as per the wish of the patient. Similarly, for Extra Pulmonary 

TB, the doctors prescribe the medicines based on the progress of disease. 

Governmental and industry-affiliated hospitals are all easily accessible by road. The industry-based 

dispensaries are located close to the residential quarters of the employees; hence they serve the 

first point of contact for any type of illness. Even those who are not recruited by the industry and 

working as a contractual laborers outside the industry avail of services from these dispensaries. But 

for DOTS and other TB related diagnosis and treatment these laborers approach the government 

facility, namely the CHC or SDH. 

The staff in the RNTCP program at the government facilities are adequately trained in the TB program 

as they have incoming training and refresher training on a periodic basis. Also, the staff in the program 

are trained whenever there is a new development or guideline introduced in the program, so that it 

could be managed by them in the field. 

The most common form of TB seen in these areas was pulmonary TB as many were involved in 

mining industry. However, from the hospital that was affiliated to non-mining industries, a large 

number of extra-pulmonary TB cases were diagnosed. 

“We get more cases of pulmonary TB; those cases of pneumoconiosis which further progresses to 

pulmonary TB are common here.” 

The officials said that IEC activities were mostly undertaken in the places where the industry 

personnel are absent. The industry-based hospital, has information on TB in the DOTs center and 

in the hospital; no other places has any information related to TB disease and to other services 

provided to the patient regarding TB. Limited IEC activities happen in the mining areas and among 

the employees. However, plans are underway to carry out innovative IEC activities in the near future.

Key Populations Perspectives 

A. Information on Disease and Services 

The patients we met mentioned that they were aware about the problem of TB and many of them 

instead spoke of asthma and COPD. The miners said that they were aware of the services provided 

in the hospitals that are attached to the industry. However, the contractual laborers who were also 

in the vicinity of the same campus though aware about the disease said they were not aware about 

the services that are provided in the hospital. 

“We go to the central hospital, but after consultation we are not provided with other services as 

we are not regular employees. We will then go to the Talcher hospital where they do testing and 

later provide us with medicine.” 
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B. Access to Services 

For the regular employees of the mining industry and other industries in the district, all the hospitals 

are located in the campus of their residence only. In addition, the dispensary is the first point of 

contact closest to their homes. The contractual laborers access industry-based hospitals, and then 

seek diagnostic services and treatment at the CHC or the SDH which is some 5 km distance from 

their place of stay. The timing of the hospital is also not an issue for them as the working hours allow 

them to seek care at the hospital. 

 “In the open cast mines I have 6 to 8 hours of work time so based on the shift I go to the hospital 

for the problems I have. Even if I go to a mine site distant from my home I can go to the dispensary 

or hospital in the evening too.” 

However, contractual labors mostly seek government facilities and their hours of work sometimes 

delay their consultation with the doctors. 

C. Availability of Services 

The miners said that the hospital in the campus had diagnostic and curative services and they did 

not have to any other facility to avail services. For specialty services such as cardiology or neurology, 

they would be referred to private hospitals in Bhubaneshwar or Cuttack. The CHCs and SDH are 

functional in providing both the diagnostic and curative services to TB care and the contractual labor 

avail of the services from these hospitals. 

D. Stigma and behavior towards TB 

Patients mentioned that all their family members knew about their disease status as did their fellow 

miners. As there is a mandatory X-ray done for all the miners once in three years they are familiar with 

TB. Contractual laborers live in a different location from that of the township and the information 

about TB disease is not always shared with fellow workers and neighbors. 

Lessons Learned and Way Forward 

Though there are many hospitals within the district which can provide TB services to the miners and 

other industrial workers in the district, the DTO office had a limited role in managing the cases from 

the mining community. However, in other part of the districts and with other laborers the RNTCP is 

as functional as in any other district or state. 

Data Gaps 

The officials at the district level and the state level collect the data as a whole and such data is not 

specific to the mining population. The data is presented for the entire district population and not 

disaggregated on the basis of the Key Population. Though the officials obtain data from the DMC 

affiliated to the mining companies, the data is not provided in disaggregated form as the number 

of TB cases among miners and the general population. If information is collected in this way, this 

would help in understanding the exact problem of the disease in the mining community. Secondly, 
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the information on the number of miners who are currently working in the city could be collected. 

The data needs to be on miners who are employed in the open cast mines, who work underground, 

and also on the number of contractual labors hired by the local contractors. This would help the DTO 

understand the population he is managing as currently the population number available is based on 

the census and the health workers visits. 

Service Delivery 

•	 Inter-sectoral Coordination: Both the RNTCP and the different mining organizations need to 

work on managing the burden of TB among the miners and other industries based in the state. 

The program need to be better coordinated.  A few DMCs have been established within the 

hospitals that are affiliated to the industry. However, some of these centers are not functional 

and even the functional DMCs don’t always report the cases and additional information as is 

done in other hospitals of the district. The state TB cell and the district TB cell needs to ensure 

the labs and the reporting practices of DMCs, through direct interaction with higher officials.

•	 IEC activities: Currently the IEC activities are focused among the general population and are 

based in the government facilities. We did not find any IEC information on TB in the industry- 

affiliated hospitals. It is important to coordinate with CMOs of those hospitals to conduct IEC 

activities in partnership with the state department within the campus and among the miners 

after seeking permission from the higher authorities in the industry. The content of the IEC 

plays a major role in making the mining community understand the nature and course of the 

disease, so more focus should be made on the effects of TB, adherence to treatment, the avail-

ability of TB services and reducing the stigma associated with the disease.  

•	 Counseling Services: The industry-based hospitals should ensure that counselors are appoint-

ed to motivate all patients diagnosed with TB irrespective of their sensitivity status, to adhere 

to treatment till completion.. Considering the work of the miners, the counselors should focus 

more on the adherence to treatment and to the need for good nutrition.  
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Conclusion

Tuberculosis is a persistent challenge in India and a major public health issue both in the country 

and across the world. The management of the disease has undergone many changes both 

in diagnosis and treatment. With many changes in the overall program, the approach to patient 

management too has adopted the approach of reaching Key Populations. Recently the RNTCP 

included a framework to reach diabetics and tobacco users and this is being implemented across the 

country. However, there are many other Key Populations needing attention. Though TB services are 

provided to all the patients across populations including Key Populations, the program has adopted 

the successful HIV management strategy of targeted interventions. This rapid assessment identifies a 

few areas pertaining to selected Key Populations that require to be addressed in a a Key Populations 

approach to managing TB. 

We currently do not have information on the population sizes of Key Populations at the district or 

state levels, except for data on PLHIV, a Key Population. Available data on Key Populations comes 

from research studies or the recently implemented ACF. 

This assessment identifies the analysis of the data from the perspective of Key Populations as being 

critical to program implementation. Except for HIV data, RNTCP data is rarely assessed and analyzed 

through a Key Populations perspective, even though the district is predominantly occupied by a 

particular type of Key Population. The current data collection portal NIKSHAY has provisions for 

collecting TB data with information on Key Populations. This could be a first step in understanding 

the issue of TB among Key Population. Either through small projects or as a pilot study, the burden of 

TB in particular Key Populations may be studied in a district or in a state. As such information flows 

into the program, it could inspire new approaches and changes in the management and delivery of 

services to specific Key Populations. This approach could help realize the intent of the government 

to eliminate TB by 2025 and attain the sustainable development goal of ending the epidemic of TB 

by 2030. 

Future work and Potential Research Opportunities 

The rapid assessment has helped to identify key areas where the program could work to deliver 

better TB care to Key Populations. These areas could be researched to further understand the 
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issues associated with Key Populations and interventions could be designed in project/pilot mode 

to understand how they work in the field settings. We recommend research in the following areas: 

A. Population and Burden Estimation: We are yet to develop a mechanism to estimate the bur-

den of TB among Key Populations. The actual population or the estimated population of Key 

Populations needs to be enumerated at state and district levels as follows: 

•	 Tribal communities: At the first step the population of the tribal in the district could be es-

timated using the census data (2011) and using the information collected at the household 

level by the health workers in the sub centers during their annual tour through each village 

and hamlet. This could be matched to assess the current population of tribal people in the 

particular district or block. After making the estimation, the number of TB cases detected 

in the village or block for the previous five year period could be used to arrive at a holistic 

understanding of the burden of TB disease and other programmatic parameters.  

•	 Slums and Migrants: The population of the particular slum block or TU could be estimated 

based on the census findings and the ATP of the field worker of the particular block for 

the current number of people living in the slums, which would also give information of all 

individuals who have re-located to the current slum. This could be matched to the census 

population to understand the population level in the slum which will incudes slum dwellers 

as well as the migrants. Based on these population estimates, we may study the burden of 

TB and assess other epidemiological indicators among the slum dwellers and the migrant 

populations.  

•	 Diabetes: The national and subnational burden of disease data could be used as a refer-

ence to understand the burden of the DM population in a particular state. This information 

could be used in understanding the dual burden of TB-DM in a particular state based on 

the information of burden of TB from the RNTCP. Information on public sector hospital 

would be available through the reporting system of the NPCDCS program and the number 

of DM cases in a particular state could be obtained from it. As many DM patients avail 

treatment in private sector, IMS data on the sale of OHAs and insulin in the private market 

could be used in understand the burden of DM in the private sector.  

•	  Mining: Due to the non-availability of information on the number of miners in the districts, 

we could estimate the current population of the mining community and other individuals 

who work around the mines as a first step. As this information becomes available, it could 

be used to estimate the burden of TB among miners and other industry workers based in 

the specific district. 

B. Mapping of villages or hamlets where Key Populations reside: With coordination from other 

departments the villages and hamlets where the tribal community lives could be mapped. This 

will help in assessing the distances they need to travel from the village to avail of services in the 
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public health facility associated with the village and locate alternative public health facilities 

which are closer to his place of stay. This can help in understanding the distances travelled by 

the individual from a village to a health facility and should there be a public health facility pres-

ent near his village, but which belongs to another block or district or state, arrangements could 

be made so that he or she can avail of treatment from that facility closest to him. This can help 

in maintain adherence to treatment and follow up.  

C. Spatial Mapping : Once the patient belonging to the slum or migrant community is registered 

for treatment under DOTS, based on the address, his coordinates could be mapped. This may be 

done for one district of a city where there is huge burden of TB. This has to be done for all new 

patients registered in one quarter to understand the conglomeration of the cases in a particular 
block or slum and later ACF could be deployed in the neighboring block to trace the contacts of 
the patient traced effectively.  

D. Initial Loss to Follow up: In some instances, in the slum and migrant populations, the patient 

delay initiation of ATT after being diagnosed with TB. Available data on the date of diagnosis 

and the start of treatment could help identify such patients and the reasons for non initiation 

of ATT could be assessed by tracking the patient.  

E. Knowledge, attitude and behavior studies : Studies could be conducted to understand the 

knowledge, attitudes and behavior of the miners and diabetics with regard to TB disease. A sim-

ilar exercise needs to be conducted among TB patients for their knowledge and practice with 

regard to diabetes. This could be done by the district TB cell or the state TB cell with the help 

of students from the medical college and it can provide better insights into the world of Key 

Populations, their perceptions of TB and DM, and help inform the development of appropriate 

IEC materials and activities.  
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Annexure 1 

Survey Questions 

Which according to your experience are the top five priority populations among the shortlisted 

group by NSP? (Please give a rank of 1 to 5 for the choices given. Please do not gave the same value 

for two or more choices) For the population selected what according to you are the challenges/

difficulties faced in addressing the issue of TB. Please write the codes of challenges in the order of 

difficulty (Challenges: a) Lack of data [burden], b) Environment Risk [over crowded, poorly ventilated 

space, reside in zoonotic TB area], c) Faced with Biology Risks [reduced immunity, poor nutrition], 

d) Faced with behavior risk [inhaling exhaling from/into others mouth, sharing smoking equipment], 

e) legal & economic barrier to access the service [stigma, discrimination])  

Key Populations Rank Challenges Key Populations Rank Challenges

Prisoners Geriatric Population

Sex workers Physically Challenged 

Slum Dwellers 
People living in hard to reach 

areas 

Miners Tribal 

Hospital Visitors 
Refugee or internally dis-

placed 

Health Care Work-

ers 
Illegal miners 

Undocumented mi-

grants 
Diabetes 

Silicosis Undernourishment 

Tobacco users Inject drugs 

Factory Workers 
Women in setting of gender 

disparity 
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Key Populations Rank Challenges Key Populations Rank Challenges

Construction  

Workers 
Children 

Community health 

Workers 
PLHIV 

Migrant Workers Immunosuppressive therapy 

Alcohol disorder 
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Annexure 2 

Study Instrument for Rapid Assessment on Data for Action on Key affected popula-
tion 

Key Informant Interview 

Stakeholders (including program manager, WHO consultants, STS, MO, district and state TB of-
ficers) 

Data gaps/requirements 

1)   Except a few Key Populations (PLHIV, DM, e.t.c) there is a lack of information on the other Key 

Populations. As a program manager how do you plan to assess the situation in these Key Popu-

lations?  

2)   Do you have any kind of data for the Key Populations at your level? (age, sex, region, burden)  

3)   What are the challenges in getting the data from/on these Key Populations in relation to 

TB  care?  

4)   According to you what has to be included in addition to the existing data collection  framework 

for TB to collect information on Key Populations?  

5)   Do you plan to estimate the size of these Key Populations in your administrative area? What  data 

would you be particularly requiring for providing quality TB care?  

Socio-Economic and Behavioral Factors 

1) Is there any kind of practice or behavior by the individuals of these Key Populations which could 

place them at an increased risk for TB? Or is there any kind stigma or behavior in these Key Pop-

ulations which prevents them from availing TB care or general health care from health facilities? 

Could you explain if there are any.  

2) Does economic background of these Key Populations prevent them from availing the services?  

Gender and Legal Aspect 

1) In relation to gender, do female gender from these Key Populations avail the TB services with-

out any difficulty? If so what kind of difficulty they have excluding the one which the Key Popu-

lations has as a whole?  



Data for Action for Tuberculosis Key and Vulnerable Populations | 75  

2) Do you think we need to create a special legal framework or policy for the Key Populations to 

avail the services? Are you aware of any government policy or framework which includes these 

Key Populations for availing services?  

Health system requirements 

1. Is there a difficulty in providing any type of TB services (screening/diagnosis/Rx) to these Key 

Populations? If so what are the issues in providing the services?  

2. Do you have adequate and trained HR for providing TB services to these Key Populations? If not 

what type of HR services are required to provide TB services?  

3. Does your state/district have adequate diagnostics, consumables and drugs for providing TB 

services to these Key Populations? If not what type of additional resources do you require for 

providing services?  

4. Have you coordinated with any private providers or NGOs for addressing the issues related to 

TB care in these Key Populations? If so what type of work done? 

Key informant interview or FGD 

Members from the Key Populations or the individual who liaises with them 

Health system factors 

1)   Do you have a health care facility nearby to avail health care services? If so is the facility gov-

ernment or private?  

2)   How far is the health facility for you to access health care services?  

3)   Is the facility easily approachable by road?  

4)   Do you find any difficulty in availing the services in these facilities? If so what are the  difficul-

ties faced by you in accessing the services?  

5)   Does the nearest health care facility provide services for TB care?  

6)   Did anyone of you had TB before or any of your family members had TB before?  

7)   Are you aware of the services provided for TB care in the nearest facility? If so what servic-

es  you are aware of?  

8)   Have you availed TB care in these facilities? If yes what type of services did you avail? If no  where 

did you avail the services?  

9)   How much time did it take for you get the sputum examination/results/initiation of  treatment?  

10)   Did you find any difficulty in availing these services related to TB care? If so what are those  dif-

ficulties? Or where you referred to any other facility to avail these services?  
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Gender/Legal/Socio-economic factors 

1. Did you have any financial implication (travel, food, medicine etc.) to avail the TB services in the 

facility you were treated? (if government only)  

2. Is there any restriction from your family side or community for you to avail the services related 

to TB? If yes what type of restrictions you faced?  

3. Do females in your community avail TB care or other medical care without any restriction? If 

not, why they do not avail?  

4. Where you denied treatment or other services related to TB care anytime due to your current 

status? If so what are they?  
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Desk Review
The tables in this section list a selection of studies on various  

key populations that were identified using relevant key words.  
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No

Au
th

or
Ye

ar
St

at
e

Ar
ea

Po
pu

lati
on

M
et

ho
ds

Re
se

ar
ch

 qu
es

tio
n

Fin
di

ng
s

Re
co

m
m

en
da

tio
ns

16
Sh

am
an

na
, S

. B
.

20
16

Po
nd

ich
er

ry
NA

HI
V

De
sc

rip
tiv

e
Th

e c
au

se
s o

f li
ve

r d
ise

as
e i

n 
HI

V-
inf

ec
te

d p
ati

en
ts 

an
d s

ho
rt-

te
rm

 ou
tco

m
e i

n t
he

m

Six
 pa

tie
nt

s h
ad

 pr
ob

ab
le 

he
pa

tic
 in

vo
lve

m
en

t d
ue

 to
 

tu
be

rcu
los

is.
 Te

n p
ati

en
ts 

ha
d a

nti
tu

be
rcu

los
is 

dr
ug

-in
-

du
ce

d h
ep

at
ot

ox
ici

ty.
 O

ne
 pa

tie
nt

 ha
d a

cu
te

 he
pa

titi
s 

B 
an

d s
ev

en
 pa

tie
nt

s h
ad

 ch
ro

nic
 he

pa
titi

s B
. T

he
 ca

us
e 

co
uld

 no
t b

e e
sta

bli
sh

ed
 in

 10
 pa

tie
nt

s (
20

 %
). 

Aft
er

 a 
m

ed
ian

 pe
rio

d o
f 8

 m
on

th
s o

f f
oll

ow
 up

, 2
3 p

ati
en

ts 
ha

d 
im

pr
ov

ed
, 1

9 p
ati

en
ts 

(3
7 %

) h
ad

 di
ed

, a
nd

 si
x p

ati
en

ts 
ha

d b
ee

n l
os

t t
o f

oll
ow

 up
. O

f t
he

 pa
tie

nt
s w

ho
 ha

d 
die

d,
 11

 pa
tie

nt
s (

58
 %

) h
ad

 tu
be

rcu
los

is,
 an

d 6
 pa

tie
nt

s 
(3

0 %
) h

ad
 de

co
m

pe
ns

at
ed

 al
co

ho
lic

 liv
er

 di
se

as
e

Liv
er

 di
se

as
e i

n H
IV

-in
fe

cte
d p

ati
en

ts 
wa

s a
ss

oc
iat

ed
 w

ith
 hi

gh
 m

or
ta

lit
y. 

Al
co

ho
l a

bu
se

, t
ub

er
cu

los
is,

 an
d a

nti
tu

-
be

rcu
los

is 
dr

ug
s w

er
e t

he
 m

ajo
r c

au
se

s.

17
Hi

re
go

ud
ar,

 V.
20

16
So

ut
h I

nd
ia

NA
HI

V
Sa

m
ple

To
 fin

d o
ut

 th
e p

ro
po

rti
on

 an
d 

de
te

rm
ina

nt
s o

f T
B 

in 
HI

V-
po

si-
tiv

e s
ub

jec
ts

On
 bi

va
ria

te
 an

aly
sis

, 1
36

 (4
2.4

%)
 m

ar
rie

d s
ub

jec
ts 

an
d 

th
os

e f
ro

m
 ru

ra
l a

re
as

 w
er

e m
or

e c
om

m
on

ly 
aff

ec
te

d 
by

 TB
 co

m
pa

re
d t

o s
ub

jec
ts 

wh
o w

er
e u

nm
ar

rie
d 

an
d f

ro
m

 ur
ba

n a
re

as
 w

ith
 od

ds
 ra

tio
 (O

R)
: 1

.55
5, 

co
nfi

de
nc

e i
nt

er
va

l (C
I):

 1.
07

7-
2.2

46
 an

d O
R:

 1.
52

3, 
CI

: 
1.0

61
-2

.18
5, 

re
sp

ec
tiv

ely
. T

he
 pr

op
or

tio
n o

f T
B 

wa
s h

igh
 

am
on

g s
ub

jec
ts 

wh
o l

ive
d i

n o
ve

rcr
ow

de
d h

ou
se

s 1
30

 
(4

4.2
%)

, a
nd

 w
ho

 ha
d a

 ha
bit

 of
 al

co
ho

l u
se

 co
m

pa
re

d 
to

 ot
he

rs 
wi

th
 O

R:
 1.

73
1, 

CI
: 1

.73
4-

2.1
79

 an
d O

R:
 1.

52
4, 

CI
: 1

.04
5-

2.2
23

, r
es

pe
cti

ve
ly.

 Lo
gis

tic
 re

gr
es

sio
n a

na
lys

is 
sh

ow
ed

 th
at

 TB
 am

on
g p

eo
ple

 liv
ing

 w
ith

 H
IV

/A
ID

S 
wa

s h
igh

es
t i

n p
er

so
ns

 liv
ing

 in
 ov

er
cro

wd
ed

 ho
us

es
 

(O
R:

 1.
70

6, 
CI

: 1
.18

5-
2.4

58
) a

nd
 th

os
e w

ho
 co

ns
um

ed
 

alc
oh

ol 
(O

R:
 1.

60
5, 

CI
: 1

.09
0-

2.3
62

).

De
m

og
ra

ph
ic 

fa
cto

rs 
lik

e m
ale

 ge
nd

er,
 

m
idd

le 
ag

e, 
liv

ing
 in

 th
e r

ur
al 

ar
ea

s, 
co

ns
um

pti
on

 of
 al

co
ho

l, a
nd

 liv
ing

 in
 

ov
er

cro
wd

ed
 ho

us
es

 w
er

e f
ou

nd
 w

ith
 

a h
igh

er
 pr

op
or

tio
n o

f T
B.

 Th
e u

se
 of

 
hig

hly
 ac

tiv
e A

RT
 ap

pe
ar

ed
 to

 pr
og

re
s-

siv
ely

 de
cre

as
e b

ut
 di

d n
ot

 co
m

ple
te

ly 
eli

m
ina

te
 th

e r
isk

 of
 TB

.

18
Ko

lap
pa

n,
 C.

20
07

Ta
m

il N
ad

u
Tir

uv
all

ur
Ru

ra
l

Cr
os

s s
ec

tio
na

l
Se

lec
te

d b
iol

og
ica

l a
nd

 be
-

ha
vio

ur
al 

ris
k f

ac
to

rs 
as

so
cia

te
d 

wi
th

 66
Sp

ulm
on

ar
y t

ub
er

cu
los

is

Th
e a

dj
us

te
d P

OR
s (

wi
th

 95
%C

I) 
fo

r a
ge

, s
ex

, s
m

ok
ing

 
an

d a
lco

ho
lis

m
 w

er
e 3

.3 
(2

.7-
4.1

), 
2.5

 (1
.9-

3.3
), 

2.1
 (1

.7-
2.7

) a
nd

 1.
5 (

1.2
-2

.0)
, r

es
pe

cti
ve

ly.

Ri
sk

 fa
cto

rs 
su

ch
 as

 ag
e, 

se
x, 

sm
ok

ing
 

an
d a

lco
ho

lis
m

 ar
e i

nd
ep

en
de

nt
ly 

as
so

-
cia

te
d w

ith
 pu

lm
on

ar
y T

B.
 R

isk
 fa

cto
rs 

ag
e a

nd
 se

x s
ho

w 
a s

tro
ng

er
 as

so
cia

tio
n 

th
an

 sm
ok

ing
 an

d a
lco

ho
lis

m
.

19
Sh

ar
m

a, 
S. 

K.
20

02
De

lhi
AI

IM
S

TB
 pa

tie
nt

s
Co

m
pa

ra
tiv

e 
stu

dy
Th

e m
ajo

r h
ist

oc
om

pa
tib

ilit
y 

co
m

ple
x (

M
HC

) c
las

s I
I a

lle
les

 
an

d c
lin

ica
l r

isk
 fa

cto
rs 

fo
r t

he
 

de
ve

lop
m

en
t o

f h
ep

at
ot

ox
ici

ty

Pa
tie

nt
s w

ith
 hi

gh
 al

co
ho

l in
ta

ke
 ha

d t
hr

ee
fo

ld 
hig

he
r 

od
ds

 of
 de

ve
lop

ing
 he

pa
to

to
xic

ity
. In

 m
ulti

va
ria

te
 

log
isti

c r
eg

re
ss

ion
 an

aly
sis

, o
lde

r a
ge

 (o
dd

s r
ati

o [
OR

] 
1.2

), 
m

od
er

at
ely

/fa
r a

dv
an

ce
d d

ise
as

e (
OR

 2.
0)

, s
er

um
 

alb
um

in 
< 3

.5 
g/

dl 
(O

R 
2.3

), 
ab

se
nc

e o
f H

LA
-D

QA
1*

01
02

 
(O

R 
4.0

), 
an

d p
re

se
nc

e o
f H

LA
-D

QB
1*

02
01

 (O
R 

1.9
) 

we
re

 in
de

pe
nd

en
t r

isk
 fa

cto
rs 

fo
r D

IH

Th
e r

isk
 of

 he
pa

to
to

xic
ity

 fr
om

 an
tit

u-
be

rcu
los

is 
dr

ug
s i

s i
nfl

ue
nc

ed
 by

 cl
ini

ca
l 

an
d g

en
eti

c f
ac

to
rs.
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lati
on

M
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ho
ds

Re
se

ar
ch
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es

tio
n

Fin
di

ng
s

Re
co

m
m

en
da

tio
ns

20
Sh

ett
y, 

N.
20

06
Ka

rn
at

ak
a

Ba
ng

alo
re

TB
 pa

tie
nt

s
Ca

se
 co

nt
ro

l
To

 ev
alu

at
e p

ot
en

tia
l s

oc
io-

de
-

m
og

ra
ph

ic 
ris

k f
ac

to
rs 

fo
r T

B
Sig

nifi
ca

nt
 ri

sk
 fa

cto
rs 

we
re

 lo
w 

ed
uc

ati
on

 le
ve

l (O
R 

0.3
0;

 95
%C

I 0
.11

-0
.82

), 
no

t h
av

ing
 a 

se
pa

ra
te

 ki
tch

en
 

(O
R 

3.2
6;

 95
%C

I 1
.25

-8
.46

) a
nd

 ch
ro

nic
 di

se
as

e, 
m

ain
ly 

dia
be

te
s (

OR
 2.

44
; 9

5%
CI

 1.
17

-5
.09

). 
Hi

gh
 in

co
m

e, 
co

ok
ing

 w
ith

 bi
om

as
s f

ue
ls,

 hi
sto

ry
 of

 sm
ok

ing
 an

d a
l-

co
ho

l c
on

su
m

pti
on

 w
er

e n
ot

 si
gn

ific
an

t o
n m

ulti
va

ria
te

 
an

aly
sis

. P
ati

en
ts 

we
re

 re
sp

ec
tiv

ely
 11

 an
d s

ev
en

 ti
m

es
 

m
or

e l
ike

ly 
to

 ha
ve

 a 
BM

I <
18

.5 
(9

5%
CI

 5.
62

-2
1.9

8)
 an

d 
m

id-
ar

m
 ci

rcu
m

fe
re

nc
e <

24
 cm

 (9
5%

CI
 3.

87
-1

1.8
9)

.

TB
 w

as
 as

so
cia

te
d w

ith
 lo

w 
ed

uc
ati

on
 

lev
el,

 ki
tch

en
 ty

pe
 an

d d
iab

et
es

, r
efl

ec
t-

ing
 th

e c
om

ple
x i

nt
er

ac
tio

n b
et

we
en

 
no

n-
co

m
m

un
ica

ble
 di

se
as

e, 
ur

ba
nis

a-
tio

n a
nd

 a 
ch

an
gin

g e
co

no
m

ic 
cli

m
at

e 
in 

Ba
ng

alo
re

. T
he

 re
lati

on
sh

ip 
be

tw
ee

n 
TB

, t
he

 us
e o

f b
iom

as
s c

oo
kin

g f
ue

ls 
an

d g
en

de
r d

iff
er

en
tia

ls 
re

lat
ed

 to
 fu

el 
ex

po
su

re
 m

er
it 

fu
rth

er
 ex

plo
ra

tio
n.

 Th
e 

stu
dy

 un
de

rsc
or

es
 th

e p
oo

r n
ut

riti
on

al 
sta

tu
s o

f p
ati

en
ts.

21
Ga

ud
e, 

G.
 S.

20
15

NA
NA

TB
 pa

tie
nt

s
Co

ho
rt

Dr
ug

-in
du

ce
d h

ep
ati

tis
 an

d t
he

 
ris

k f
ac

to
rs 

fo
r l

ive
r i

nj
ur

y i
n p

ul-
m

on
ar

y t
ub

er
cu

los
is 

pa
tie

nt
s

Th
e p

re
va

len
ce

 of
 D

ILI
 in

 th
e p

re
se

nt
 st

ud
y w

as
 3.

8%
. 

It 
wa

s o
bs

er
ve

d t
ha

t D
ILI

 pa
tie

nt
s w

er
e o

lde
r a

nd
 th

eir
 

se
ru

m
 al

bu
m

in 
lev

els
 w

er
e l

ow
er,

 an
d t

he
y h

ad
 m

ulti
ple

 
co

-m
or

bid
 co

nd
iti

on
s. 

Re
gu

lar
 al

co
ho

l in
ta

ke
, m

or
e e

x-
te

ns
ive

 di
se

as
e a

ss
oc

iat
ed

 w
ith

 ra
dio

log
ica

l a
nd

 fe
m

ale
 

ge
nd

er
 w

er
e o

bs
er

ve
d t

o b
e i

nd
ep

en
de

nt
 ri

sk
 fa

cto
rs 

fo
r t

he
 de

ve
lop

m
en

t o
f D

ILI
.

Of
 th

e v
ar

iou
s r

isk
 fa

cto
rs 

an
aly

ze
d,

 
ad

va
nc

ed
 ag

e, 
hy

po
alb

um
ine

m
ia,

 
re

gu
lar

 al
co

ho
l in

ta
ke

 an
d a

dv
an

ce
d 

na
tu

re
 of

 th
e d

ise
as

e w
er

e i
nd

ep
en

de
nt

 
ris

k f
ac

to
rs 

fo
r t

he
 de

ve
lop

m
en

t o
f D

ILI
. 

Th
e r

isk
 of

 de
ve

lop
m

en
t o

f h
ep

ati
tis

 
is 

inc
re

as
ed

 in
 th

e p
re

se
nc

e o
f o

ne
 or

 
m

or
e o

f t
he

se
 ri

sk
 fa

cto
rs.

22
Pa

nd
e, 

J. 
N.

19
96

De
lhi

NA
TB

 pa
tie

nt
s

Ca
se

 co
nt

ro
l

To
 as

se
ss

 th
e r

ole
 of

 ag
e, 

se
x, 

dis
ea

se
 ex

te
nt

, n
ut

riti
on

al 
sta

tu
s, 

pa
st 

his
to

ry
 of

 liv
er

 di
se

as
e, 

inf
ec

tio
n w

ith
 he

pa
titi

s v
iru

se
s, 

ac
et

yla
to

r s
ta

tu
s, 

2a
nd

 hi
gh

 al
-

co
ho

l in
ta

ke
 as

 ri
sk

 fa
cto

rs 
in 

th
e 

de
ve

lop
m

en
t o

f h
ep

at
ot

ox
ici

ty
 in

 
pa

tie
nt

s w
ith

 PT
B

Hi
gh

 al
co

ho
l in

ta
ke

 w
as

 m
or

e c
om

m
on

 am
on

g t
he

 
ca

se
s, 

th
ey

 ha
d m

or
e e

xte
ns

ive
 di

se
as

e r
ad

iol
og

ica
lly

, 
an

d t
he

 pr
op

or
tio

n o
f s

low
 ac

et
yla

to
rs 

wa
s h

igh
er.

 N
o 

diff
er

en
ce

s w
er

e o
bs

er
ve

d b
et

we
en

 th
e t

wo
 gr

ou
ps

 in
 

th
e o

th
er

 ri
sk

 fa
cto

rs 
an

aly
se

d.

 O
nly

 ad
va

nc
ed

 ag
e, 

hy
po

alb
um

ina
e-

m
ia,

 hi
gh

 al
co

ho
l in

ta
ke

, s
low

 ac
et

yla
to

r 
ph

en
ot

yp
e, 

an
d e

xte
ns

ive
 di

se
as

e w
er

e 
ris

k f
ac

to
rs 

fo
r t

he
 de

ve
lop

m
en

t o
f 

he
pa

to
to

xic
ity

. T
he

 ri
sk

 of
 he

pa
titi

s i
n 

th
e p

re
se

nc
e o

f o
ne

 or
 m

or
e o

f t
he

se
 

ris
k f

ac
to

rs 
m

ay
 be

 in
cre

as
ed

.

23
Ja

gg
ar

aja
m

m
a, 

K.
20

07
Ta

m
il N

ad
u

Tir
uv

all
ur

Al
co

ho
l

Co
ho

rt
Re

as
on

s f
or

 no
n-

co
m

pli
an

ce
 

am
on

g p
ati

en
ts 

tre
at

ed
 un

de
r 

RN
TC

P

Six
te

en
 (9

%)
 ha

d c
om

ple
te

d t
re

at
m

en
t, 

25
 (1

3%
) d

ied
 

aft
er

 de
fa

ulti
ng

, a
nd

 4 
(2

%)
 co

uld
 no

t b
e t

ra
ce

d.
 M

ain
 

re
as

on
s g

ive
n b

y t
he

 re
m

ain
ing

 14
1 p

ati
en

ts 
an

d t
he

ir 
DO

T p
ro

vid
er

s w
er

e:
 dr

ug
 re

lat
ed

 pr
ob

lem
s (

42
%,

 34
%)

, 
m

igr
ati

on
 (2

9%
, 3

1%
), 

re
lie

f f
ro

m
 sy

m
pt

om
s (

20
%,

 
16

%)
, w

or
k r

ela
te

d (
15

%,
 10

%)
, a

lco
ho

l c
on

su
m

pti
on

 
(1

5%
, 2

1%
), 

tre
at

m
en

t f
ro

m
 ot

he
r c

en
te

rs 
(1

3%
, 4

%)
, 

re
sp

ec
tiv

ely
. R

isk
 fa

cto
rs 

fo
r d

ef
au

lt 
we

re
 al

co
ho

lis
m

 
(P

<0
.00

1)
, c

at
eg

or
y o

f t
re

at
m

en
t (

P<
0.0

01
), 

sm
ea

r 
sta

tu
s (

P<
0.0

01
), 

ty
pe

 of
 di

se
as

e (
P<

0.0
01

) a
nd

 in
co

nv
e-

nie
nc

e f
or

 D
OT

 (P
<0

.01
)

Th
is 

stu
dy

 ha
s i

de
nti

fie
d g

ro
up

 of
 

pa
tie

nt
s v

uln
er

ab
le 

to
 de

fa
ult

 su
ch

 as
 

m
ale

s, 
alc

oh
oli

cs
, s

m
ea

r p
os

iti
ve

 ca
se

s, 
an

d D
OT

 be
ing

 in
co

nv
en

ien
t. 

In
te

ns
ify

-
ing

 m
oti

va
tio

n a
nd

 co
un

se
llin

g o
f t

his
 

gr
ou

p o
f c

as
es

 ar
e l

ike
ly 

to
 im

pr
ov

e 
pa

tie
nt

 co
m

pli
an

ce
 an

d r
ed

uc
e d

ef
au

lt.
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M
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se
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es
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n

Fin
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s

Re
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m
m

en
da

tio
ns

24
W

eis
s, 

M
. G

.
20

08
NA

NA
TB

 pa
tie

nt
s

Ex
plo

ra
to

ry
 

m
od

el
To

 id
en

tif
y a

nd
 co

m
pa

re
 

so
cio

-cu
ltu

ra
l fe

at
ur

es
 of

 tu
be

r-
cu

los
is 

(T
B)

 an
d t

he
 di

str
ibu

tio
n 

of
 TB

-re
lat

ed
 ex

pe
rie

nc
es

, 
m

ea
nin

gs
 an

d b
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6. Gender & Tb 
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7. Geriatrics & Tb 



Data for Action for Tuberculosis Key and Vulnerable Populations | 137  

S. 
No

.
Au

th
or

Ye
ar

St
at

e
Ar

ea
Po

pu
lati

on
M

et
ho

ds
Re

se
ar

ch
 q

ue
sti

on
Fin

di
ng

s
Re

co
m

m
en

da
tio

ns

1
Ra

kh
i L

ud
um

20
15

Od
ish

a
Bh

ub
an

es
hw

ar
Ge

ria
tri

c
Cr

os
s-s

ec
tio

na
l

Pr
ev

ale
nc

e 
of

 
el

de
rly

 
PT

B 
di

ag
no

se
d 

at
 th

e 
de

pa
rtm

en
t o

f 
pu

lm
on

ar
y m

ed
ici

ne

Pr
ev

ale
nc

e-
50

% 
In

cid
en

ce
 (M

ale
)

Th
e 

el
de

rly
 

po
pu

lati
on

 
co

nt
rib

ut
e 

su
bs

ta
nti

all
y 

to
 

th
e 

in
cid

en
ce

 
of

 
TB

. 
M

or
e 

ov
er

 
co

-m
or

bi
di

tie
s 

be
in

g 
m

or
e 

fre
qu

en
tly

 
in

 
th

e 
ge

ria
tri

c 
ag

e 
gr

ou
p,

 th
er

e i
s f

ur
th

er
 ov

er
lap

 o
f s

ym
pt

om
s l

ea
di

ng
 to

 la
te

 
di

ag
no

sis
.

2
HL

 G
up

ta
20

02
De

lh
i

NC
R

Ge
ria

tri
c

Cr
os

s-s
ec

tio
na

l
Pr

ev
ale

nc
e o

f h
ea

lth
 p

ro
bl

em
s i

n 
as

ym
pt

om
ati

c e
ld

er
ly 

in
di

vid
ua

ls
Pr

ev
ale

nc
e 

- 1
6%

NA

3
Sa

nd
hy

ar
an

ai 
M

oh
ar

an
a

20
17

Od
ish

a
Ba

rip
ud

a
Ge

ria
tri

c
Cr

os
s-s

ec
tio

na
l

To
 fi

nd
 o

ut
 t

he
 d

iff
er

en
ce

 i
n 

m
an

ife
sta

tio
n 

of
 P

TB
 in

 b
et

we
en

 
ad

ul
ts

 &
 ge

ria
tri

c p
op

ul
ati

on
.

Tr
ea

tm
en

t 
ou

tc
om

e 
(C

ur
ed

, 
no

t 
cu

re
d,

 
fa

ilu
re

 a
nd

 d
ea

th
) w

er
e 

be
tte

r 
in

 1
8-

59
 

ye
ar

s t
ha

n 
>6

0 
ye

ar
s (

p<
0.

05
)

TB
 in

 ge
ria

tri
c p

op
ul

ati
on

 is
 a 

bi
gg

er
 p

ro
bl

em
 w

ith
 re

ga
rd

s 
to

 i
ts

 p
re

se
nt

ati
on

 a
nd

 t
re

at
m

en
t. 

Lo
we

r 
lo

be
 T

B 
is 

m
or

e 
co

m
m

on
 in

 t
he

 e
ld

er
ly 

po
pu

lati
on

 a
nd

 t
he

re
 a

re
 

m
or

e 
ch

an
ce

s 
of

 m
ul

tid
ru

g 
re

sis
ta

nc
e 

TB
 in

 th
e 

ge
ria

tri
c 

po
pu

lati
on

.

4
Sw

ap
ni

l S
hi

va
m

20
14

W
es

t 
Be

ng
a

Bu
rd

wa
n

Ge
ria

tri
c

Re
tro

sp
ec

tiv
e 

An
aly

sis
To

 
co

m
pa

re
 

th
e 

pr
ofi

le
& 

tre
at

m
en

t 
ou

tc
om

e 
of

 g
er

iat
ric

 
& 

yo
un

g t
ub

er
cu

lo
sis

 p
ati

en
ts

.

Tr
ea

tm
en

t 
Ou

tc
om

e 
(c

ur
ed

, n
ot

 c
ur

ed
, 

fa
ilu

re
 a

nd
 d

ea
th

) w
er

e 
po

or
 in

 g
er

iat
ric

 
pa

tie
nt

s 
fo

llo
wi

ng
 

CA
T 

1 
tre

at
m

en
t 

re
gim

en
(p

<0
.0

00
1)

. 
No

 
sig

ni
fic

an
t 

di
ffe

re
nc

e 
in

 C
AT

 2
 b

et
we

en
 y

oi
ng

 a
nd

 
ge

ria
tri

c a
ge

 gr
ou

p

Ge
ria

tri
c 

an
d 

pe
di

at
ric

 t
ub

er
cu

lo
sis

 p
ati

en
ts

 d
iff

er
 i

n 
di

se
as

es
 ch

ar
ac

te
ris

tic
s a

nd
 o

ut
co

m
e

5
Kh

wa
kja

 
Ub

ed
ul

lah
 Sh

aik
20

15
An

dh
ra

 
Pr

ad
es

h
Ku

pp
am

Ge
ria

tri
c

Pr
os

pe
cti

ve
 

An
aly

sis
Th

e 
cli

ni
ca

l, 
ba

ct
er

io
lo

gic
al 

& 
ra

di
og

ra
ph

ic 
fe

at
ur

es
 

of
 

PT
B 

ge
ria

tri
c p

op
ul

ati
on

Po
or

 C
ur

e 
ra

te
 i

n 
ge

ria
tri

c 
ag

e 
gr

ou
p 

(p
<0

.0
5)

. O
th

er
 v

ar
iab

le
s 

th
ou

gh
 h

igh
er

 
bu

t n
ot

 st
ati

sti
ca

lly
 si

gn
ifi

ca
nt

Ge
ria

tri
c p

ati
en

ts
 e

xp
er

ie
nc

ed
 m

or
e 

fre
qu

en
t o

cc
ur

re
nc

e 
of

 ad
ve

rs
e 

re
ac

tio
ns

, f
ail

ur
e 

of
 tr

ea
tm

en
t a

nd
 m

or
ta

lit
y

6
VK

 A
ro

ra
20

03
De

lh
i

NC
R

Ge
ria

tri
c

Re
tro

sp
ec

tiv
e 

An
aly

sis
To

 s
tu

dy
 t

he
 p

ro
fil

e 
of

 g
er

iat
ric

 
TB

 p
ati

en
ts

 u
nd

er
 R

NT
CP

Sp
ut

um
 C

on
ve

sr
io

n 
ra

te
, C

ur
e 

ra
te

 w
er

e 
fo

un
d t

o b
e l

ow
 an

d D
ea

th
 ra

te
 to

 be
 hi

gh
 

in
 th

e 
ge

ria
tri

c g
ro

up
 (p

<0
.0

1)

Lo
we

r 
re

po
rte

d 
pr

ev
ale

nc
e 

am
on

gs
t 

fe
m

ale
s, 

po
or

 
sp

ut
um

 c
on

ve
rs

io
n 

as
 w

el
l 

as
 c

ur
e 

ra
te

s 
an

d 
hi

gh
er

 
ex

clu
sio

n 
as

 w
el

l 
as

 d
ef

au
lt 

ra
te

s. 
Fu

rth
er

 s
tu

di
es

 a
re

 
ne

ed
ed

 to
 ad

dr
es

s t
he

 is
su

es
 un

de
r o

pe
ra

tio
na

l c
on

di
tio

ns
 

of
 In

di
an

 R
NT

CP

7
Ba

nu
 R

ek
ha

 
Va

ith
ilin

ga
m

 
Ve

lay
ut

ha
m

20
14

Ta
m

il N
ad

u
Th

iru
va

llu
va

r
Ge

ria
tri

c
Re

tro
sp

ec
tiv

e 
Co

ho
rt 

an
aly

sis
To

 c
om

pa
re

 t
he

 c
lin

ica
l p

ro
fil

e,
 

pr
es

en
ta

tio
n 

& 
re

sp
on

se
 to

 a
nti

-
TB

 tr
ea

tm
en

t a
m

on
g 

el
de

rly
 T

B 
pa

tie
nt

s t
re

at
ed

 u
nd

er
 R

NT
CP

In
cr

ea
se

d 
lo

ss
 to

 fo
llo

w 
up

, s
id

e 
eff

ec
ts

 
an

d 
de

at
h 

ra
te

s i
n 

el
de

rly
 (p

<0
.0

5)
El

de
rly

 T
B 

pa
tie

nt
s 

ar
e 

le
ss

 li
ke

ly 
to

 h
av

e 
sm

ea
r p

os
iti

ve
 

di
se

as
e.

 N
ew

ly 
di

ag
no

se
d 

el
de

rly
 T

B 
pa

tie
nt

s 
ar

e 
m

or
e 

lik
el

y 
to

 b
e 

lo
st 

to
 fo

llo
w-

up
 o

r d
ie

 a
nd

 re
po

rt 
dr

ug
 s

id
e 

eff
ec

ts
. S

ui
ta

bl
e 

in
te

rv
en

tio
ns

 n
ee

d 
to

 b
e 

de
ve

lo
pe

d 
fo

r 
eff

ec
tiv

e 
m

an
ag

em
en

t a
nd

 b
ett

er
 tr

ea
tm

en
t o

ut
co

m
es

 o
f 

TB
 in

 th
e 

el
de

rly
.



138 | Data for Action for Tuberculosis Key and Vulnerable Populations 

8. Hard-to-Reach areas & Tb 



Data for Action for Tuberculosis Key and Vulnerable Populations | 139  

S.
 N

o.
Au

th
or

Ye
ar

St
at

e
Ar

ea
Po

pu
la

tio
n

M
et

ho
ds

Re
se

ar
ch

 q
ue

sti
on

Fin
di

ng
s

Re
co

m
m

en
da

tio
ns

1
Th

om
as

, B
. E

.
20

14
Ta

m
il 

Na
du

Tir
uv

all
ur

Br
ick

 ki
ln

 
wo

rk
er

s
Cr

os
s 

se
cti

on
al

Pr
ev

ale
nc

e 
of

 
ch

es
t 

sy
m

pt
om

s 
am

on
gs

t b
ric

k 
kil

n 
m

igr
an

t w
or

ke
rs

 
an

d 
ca

re
 se

ek
in

g b
eh

av
io

ur

Ch
es

t 
sy

m
pt

om
ati

cs
 i

de
nti

fie
d,

 5
0.

4%
 t

oo
k 

ac
tio

n 
to

 g
et

 re
lie

f f
ro

m
 th

ei
r s

ym
pt

om
s. 

Th
e 

du
ra

tio
n 

of
 o

ve
r 6

-m
on

th
 st

ay
 in

 th
e 

ch
am

be
r 

wa
s s

ign
ifi

ca
nt

ly 
as

so
cia

te
d 

wi
th

 ta
kin

g a
cti

on
 

(O
R,

 5
.5

, 9
5%

 C
I: 

2.
3,

 1
3.

3)
.

Th
e 

TB
 c

on
tro

l p
ro

gr
am

m
e 

ne
ed

s 
to

 fu
rth

er
 e

xp
lo

re
 h

ow
 

to
 e

xt
en

d 
its

 se
rv

ice
s t

o 
su

ch
 ‘h

ar
d 

to
 re

ac
h’

 gr
ou

ps
. A

cti
ve

 
ca

se
 fi

nd
in

g t
o 

en
su

re
 e

ar
ly 

di
ag

no
sis

 a
nd

 tr
ea

tm
en

t i
ni

tia
-

tio
n 

am
on

gs
t s

uc
h 

gr
ou

ps
 n

ee
ds

 co
ns

id
er

ati
on

.

2
Da

s, 
D

20
17

Od
ish

a
Ra

ya
ga

da
Tr

ib
al

Co
ho

rt
 T

o 
fin

d 
ou

t 
th

e 
ex

te
nt

 o
f d

el
ay

 in
 

di
ag

no
sis

 a
m

on
g 

pu
lm

on
ar

y 
TB

 p
a-

tie
nt

s o
f a

 tr
ib

al 
do

m
in

at
ed

 d
ist

ric
t

Th
e 

de
lay

 in
 h

ea
lth

 s
ee

kin
g 

by
 t

he
 p

ati
en

ts
 

wa
s 

no
t 

di
ffe

re
nti

at
ed

 b
y 

se
x 

or
 r

es
ist

an
ce

 
pr

ofi
le

, 
alt

ho
ug

h 
m

or
e 

m
en

 a
tte

nd
ed

 t
he

 
DM

C 
fo

r 
di

ag
no

sis
. W

e 
fo

un
d 

th
at

 1
2.

9%
 o

f 
pa

tie
nt

s h
ad

 a
 d

el
ay

 e
xc

ee
di

ng
 2

m
on

th
s, 

an
d 

50
% 

of
 th

em
 h

ad
 h

igh
 sp

ut
um

 gr
ad

e.

Po
or

 a
wa

re
ne

ss
 o

f p
ati

en
ts

 a
bo

ut
 th

e 
di

se
as

e 
an

d 
lim

ite
d 

ac
ce

ss
 to

 h
ea

lth
 c

ar
e 

ar
e 

th
e 

bo
tto

m
-li

ne
 in

 a
pp

ar
en

t d
i-

ag
no

sti
c d

el
ay

 o
f T

B 
pa

tie
nt

s. 
 In

cr
ea

se
d 

aw
ar

en
es

s o
f t

he
 

di
se

as
e 

is 
cr

uc
ial

 in
 im

pr
ov

in
g 

he
alt

h-
se

ek
in

g 
be

ha
vio

r i
n 

th
es

e 
ar

ea
s.

3
Gu

pt
a,

 D
.

20
06

NA
NA

Ha
rd

 to
 

re
ac

h 
ar

ea
s

Co
m

m
en

try
Ca

se
 d

et
ec

tio
n 

ra
te

 t
ar

ge
ts

 u
nd

er
 

DO
TS

: t
he

 In
di

an
 ex

pe
rie

nc
e

Th
e 

pa
rtn

er
sh

ip
s h

av
e 

sig
ni

fic
an

tly
 co

nt
rib

ut
-

ed
 to

 th
e 

ca
se

 d
et

ec
tio

n 
ra

te
s i

n 
th

e 
co

un
try

, 
es

pe
cia

lly
 t

he
 m

ed
ica

l c
ol

le
ge

s, 
wh

ich
 h

av
e 

co
nt

rib
ut

ed
 u

p 
to

 5
%-

15
%.

Th
er

e 
is 

a n
ee

d 
to

 fo
rg

e 
ne

w 
in

iti
ati

ve
s, 

str
en

gt
he

n 
ex

isti
ng

 
pa

rtn
er

sh
ip

s 
an

d 
m

ak
e 

sp
ec

ial
 e

ffo
rts

 to
 a

cc
es

s 
th

e 
po

or
-

er
, v

ul
ne

ra
bl

e 
an

d 
ha

rd
-to

-re
ac

h 
se

cti
on

s 
of

 s
oc

ie
ty

 m
or

e 
eff

ec
tiv

el
y.

4
Da

s, 
D.

20
14

Od
ish

a
NA

Ha
rd

 to
 

re
ac

h 
ar

ea
s

Sa
m

pl
e

Tr
an

sp
or

t s
pu

tu
m

 sp
ec

im
en

s w
ith

in
 

tw
o 

we
ek

s f
ro

m
 h

ar
d 

to
 re

ac
h 

ar
ea

s 
(T

he
 u

se
 o

f c
et

ylp
yr

id
in

iu
m

 ch
lo

rid
e 

(C
PC

) e
ffe

cti
ve

ly 
su

sta
in

s t
he

 v
iab

ili-
ty

 o
f m

yc
ob

ac
te

ria
)

CP
C 

co
nt

ain
in

g 
sp

ut
um

 s
am

pl
es

 p
ro

ce
ss

ed
 

wi
th

in
 tw

o 
we

ek
s s

ho
we

d 
88

.6
% 

cu
ltu

re
 p

os
-

iti
vit

y, 
wh

ile
 p

os
iti

vit
y w

as
 si

gn
ifi

ca
nt

ly 
aff

ec
t-

ed
 b

ey
on

d 
tw

o 
we

ek
s.

CP
C 

is 
ch

ea
p,

 e
as

y 
to

 u
se

, i
nh

ib
its

 th
e 

gr
ow

th
 o

f o
th

er
 o

r-
ga

ni
sm

s 
an

d 
ca

n 
eff

ec
tiv

el
y 

be
 u

se
d 

to
 tr

an
sp

or
t s

pu
tu

m
 

sp
ec

im
en

s 
wi

th
in

 tw
o 

we
ek

s 
fro

m
 h

ar
d 

to
 re

ac
h 

ar
ea

s 
to

 
ce

nt
ra

l l
oc

ati
on

s 
wi

th
ou

t c
om

pr
om

isi
ng

 c
ul

tu
re

 p
os

iti
vit

y. 
Bu

s t
ra

ns
po

rt 
se

rv
ice

s c
an

 a
lso

 h
el

p 
in

 re
du

cin
g 

de
lay

 a
nd

 
th

e 
co

st 
of

 tr
an

sp
or

ta
tio

n 
fro

m
 re

m
ot

e 
ar

ea
s.

5
Da

s, 
M

.
20

14
Na

ga
lan

d
M

on
 

Di
str

ict
 

Ho
sp

ita
l

Co
ho

rt
To

 d
et

ail
 tr

ea
tm

en
t o

ut
co

m
es

 in
 T

B 
pr

og
ra

m
 

su
pp

or
te

d 
by

 
M

ed
ec

in
s 

Sa
ns

 F
ro

nti
er

es
 (M

SF
) a

nd
 u

sin
g 

an
 

alt
er

na
tiv

e 
m

od
el

 o
f 

TB
 t

re
at

m
en

t 
de

liv
er

y i
n 

M
on

 d
ist

ric
t

Ov
er

all
, 7

4%
 o

f p
ati

en
ts

 (1
75

/2
38

) h
ad

 s
uc

-
ce

ss
fu

l 
ou

tc
om

es
, 

be
in

g 
cu

re
d 

or
 h

av
in

g 
co

m
pl

et
ed

 t
he

ir 
tre

at
m

en
t. 

Fe
m

ale
s 

(8
1%

), 
pu

lm
on

ar
y 

TB
 p

ati
en

ts
 (

75
%)

 a
nd

 t
ho

se
 o

n 
a 

Ca
te

go
ry

 I 
re

gim
en

 (7
9%

) h
ad

 b
ett

er
 tr

ea
t-

m
en

t 
su

cc
es

s 
ra

te
s 

th
an

 m
ale

s 
(6

7%
), 

ex
-

tra
-p

ul
m

on
ar

y T
B 

pa
tie

nt
s (

62
%)

 a
nd

 p
ati

en
ts

 
on

 a 
Ca

te
go

ry
 II 

re
gim

en
 (6

1%
). 

Th
e u

ni
va

ria
te

 
an

d 
bi

va
ria

te
 a

na
lys

es
 fo

un
d 

ag
e,

 se
x 

an
d 

TB
 

tre
at

m
en

t 
re

gim
en

 s
ign

ifi
ca

nt
ly 

as
so

cia
te

d 
wi

th
 u

ns
uc

ce
ss

fu
l 

TB
 t

re
at

m
en

t 
ou

tc
om

es
 

(d
efi

ne
d 

as
 d

ea
th

, l
os

s-t
o-

fo
llo

w-
up

 a
nd

 fa
il-

ur
e)

.

St
ud

y 
su

gg
es

ts
 th

at
 se

lf-
ad

m
in

ist
er

ed
 T

B 
tre

at
m

en
t i

s f
ea

-
sib

le
 fo

r p
ati

en
ts

 liv
in

g i
n 

ar
ea

s w
ith

 lim
ite

d 
or

 n
o 

ac
ce

ss
 to

 
he

alt
h 

se
rv

ice
s. 

Th
e 

re
lati

ve
ly 

lo
w 

nu
m

be
r o

f p
ati

en
ts

 w
ith

 
ad

ve
rs

e o
ut

co
m

es
 su

gg
es

ts
 th

at
 SA

T m
od

el
s a

re
 sa

fe
; o

th
er

 
ad

va
nt

ag
es

 in
clu

de
 th

e 
ne

ed
 fo

r f
ew

er
 re

so
ur

ce
s a

nd
 le

ss
 

fre
qu

en
t m

ov
em

en
ts

 b
y p

ati
en

ts
. N

ati
on

al 
TB

 p
ro

gr
am

m
es

 
sh

ou
ld

 c
on

sid
er

 a
llo

wi
ng

 S
AT

 st
ra

te
gie

s 
fo

r d
el

ive
ry

 o
f T

B 
tre

at
m

en
t 

to
 ‘h

ar
d-

to
-re

ac
h’

 p
op

ul
ati

on
s, 

wh
ich

 c
ou

ld
 in

 
tu

rn
 h

el
p 

to
 a

ch
ie

ve
 u

ni
ve

rs
al 

co
ve

ra
ge

 a
nd

 c
on

tri
bu

te
 to

 
glo

ba
l T

B 
el

im
in

ati
on

 b
y 2

05
0.

6
M

un
iya

nd
i, M

.
20

15
Al

l
NA

Tr
ib

al
Co

ho
rt

To
 as

se
ss

 th
e 

pe
rfo

rm
an

ce
 o

f R
NT

CP
 

in
 te

rm
s o

f c
as

e 
de

te
cti

on
 a

nd
 c

ur
e 

ra
te

s 
in

 a
re

as
 d

om
in

at
ed

 b
y 

tri
ba

l 
gr

ou
ps

Am
on

g 
tri

ba
l d

ist
ric

ts
 5

3 
pe

r c
en

t i
n 

20
10

, 4
5 

pe
r c

en
t i

n 
20

11
 a

nd
 5

6 
pe

r c
en

t i
n 

20
12

 h
ad

 
CD

R 
of

 n
ew

 sm
ea

r p
os

iti
ve

 <
70

%.
 It

 w
as

 a
lso

 
ob

se
rv

ed
 th

at
 2

6 
pe

r c
en

t o
f t

rib
al 

do
m

in
at

-
ed

 d
ist

ric
ts

 h
ad

 C
DR

 o
f <

51
 p

er
 ce

nt
 in

 2
01

2.
 

M
or

e 
th

an
 5

0 
pe

r c
en

t o
f t

rib
al 

di
str

ict
s w

er
e 

no
t a

bl
e 

to
 a

ch
ie

ve
 m

or
e 

th
an

 8
5 

pe
r c

en
t o

f 
cu

re
 ra

te

Th
e 

fin
di

ng
s o

f t
hi

s s
tu

dy
 su

gg
es

te
d 

th
at

 th
e 

ov
er

all
 R

NT
CP

 
pe

rfo
rm

an
ce

 in
 tr

ib
al 

ar
ea

s w
as

 n
ot

 o
pti

m
al,

 a
nd

 th
e 

ta
r-

ge
t o

f >
85

 p
er

 ce
nt

 o
f c

or
e 

ra
te

 w
as

 a
ch

ie
ve

d 
by

 le
ss

 th
an

 
ha

lf 
of

 th
e 

tri
ba

l d
ist

ric
ts

. E
qu

ita
bl

e 
ac

ce
ss

, im
pl

yin
g a

 p
re

f-
er

en
ce

 fo
r t

he
 m

os
t h

ar
d-

to
-re

ac
h 

gr
ou

ps
 p

ar
tic

ul
ar

ly 
fo

r 
tri

ba
l a

re
as

, is
 a 

m
aj

or
 co

nc
er

n 
fo

r R
NT

CP
.



140 | Data for Action for Tuberculosis Key and Vulnerable Populations 

9. Health Care Workers & Tb 



Data for Action for Tuberculosis Key and Vulnerable Populations | 141  

S.
No

Au
th

or
Ye

ar
Co

un
try

St
at

e
Ar

ea
Su

bj
ec

t
M

et
ho

ds
Re

se
ar

ch
 q

ue
sti

on
Fin

di
ng

s
Re

co
m

m
en

da
tio

ns

1
Fo

ch
se

n,
 G

.
20

04
In

di
a

NA
NA

Be
ha

vio
ur

Qu
ali

ta
tiv

e
To

 a
na

lys
e 

ho
w 

th
e 

im
pl

em
en

ta
-

tio
n 

str
at

eg
y 

of
 d

ire
ct

 o
bs

er
ve

d 
tre

at
m

en
t s

ho
rt 

co
ur

se
 (D

OT
S)

 h
as

 
sh

ap
ed

 a
nd

 in
flu

en
ce

d 
pa

tie
nt

-p
ro

-
vid

er
 e

nc
ou

nt
er

s i
n 

a 
di

str
ict

 tu
be

r-
cu

lo
sis

 ce
nt

re
 (D

TC
) 

Th
e 

fin
di

ng
s 

sh
ow

ed
 th

at
 th

e 
TB

 d
oc

to
r s

ee
m

ed
 to

 
be

 w
or

kin
g 

wi
th

 a
 d

ile
m

m
a,

 d
efi

ne
d 

as
 c

on
fli

cti
ng

 
ac

co
un

ta
bi

liti
es

, i
n 

th
e 

m
ed

ica
l e

nc
ou

nt
er

s. 
In

 a
n 

or
-

ga
ni

za
tio

n 
pe

rc
ei

ve
d 

as
 in

effi
cie

nt
 a

nd
 re

so
ur

ce
-c

on
-

str
ain

ed
, 

th
e 

do
ct

or
 s

tru
gg

le
d 

to
 fi

nd
 a

 b
ala

nc
e 

be
tw

ee
n 

m
ee

tin
g 

th
e 

ob
lig

ati
on

s 
of

 t
he

 D
OT

S 
pr

o-
gr

am
m

e 
an

d 
m

ee
tin

g 
th

e 
ne

ed
s a

nd
 e

xp
ec

ta
tio

ns
 o

f 
th

e 
pa

tie
nt

s. 
St

ra
te

gie
s t

o 
de

al 
wi

th
 th

es
e 

co
nfl

icti
ng

 
ac

co
un

ta
bi

liti
es

 w
er

e 
id

en
tifi

ed
 a

s 
lim

iti
ng

 p
ati

en
ts

’ 
in

vo
lve

m
en

t, 
str

ug
gli

ng
 t

o 
m

ain
ta

in
 a

ut
ho

rit
y, 

an
d 

tra
ns

fe
rri

ng
 re

sp
on

sib
ilit

y

Pr
of

es
sio

na
l 

in
vo

lve
m

en
t 

an
d 

pa
tie

nt
 

pa
rti

cip
ati

on
 w

er
e s

ee
n a

s p
ar

t o
f a

 lin
ke

d 
pr

oc
es

s i
n 

th
is 

stu
dy

, a
nd

 th
e 

im
po

rta
nc

e 
of

 e
m

po
we

rin
g 

do
ct

or
s 

an
d 

he
alt

h 
ca

re
 

wo
rk

er
s 

wh
o 

ar
e 

im
pl

em
en

tin
g 

DO
TS

 is
 

em
ph

as
ize

d.
 T

he
 d

ev
el

op
m

en
t 

of
 D

OT
S 

gu
id

el
in

es
 n

ee
ds

 to
 b

e 
ba

se
d 

on
 th

e 
ac

-
tu

al 
pr

oc
es

s o
f h

ea
lth

 c
ar

e 
de

liv
er

y, 
an

d 
sta

ff 
em

po
we

rin
g 

eff
or

ts
 s

ho
ul

d 
als

o 
in

-
clu

de
 st

re
ng

th
en

in
g o

f p
ub

lic
 h

ea
lth

 ca
re

 
in

fra
str

uc
tu

re
.

2
Ku

m
ar

, B
. A

.
20

17
In

di
a

NA
NA

Be
ha

vio
ur

Ob
se

rv
ati

on
al

Re
ha

bi
lit

ati
on

 o
f 

tre
at

ed
 T

B 
pa

-
tie

nt
s: 

So
cia

l, 
ps

yc
ho

lo
gic

al 
an

d 
ec

on
om

ic 
as

pe
ct

s

Th
e 

sid
e 

eff
ec

ts
 o

f T
B 

m
ed

ica
tio

n 
(e

sp
ec

ial
ly 

DR
-T

B)
 

ar
e 

so
m

eti
m

es
 e

xt
re

m
e,

 a
nd

 re
qu

ire
 e

xt
en

siv
e 

th
er

-
ap

y 
an

d/
or

 re
ha

bi
lit

ati
on

. S
om

e 
sid

e 
eff

ec
ts

 su
ch

 a
s 

he
ar

in
g-

lo
ss

 a
re

 o
fte

n 
pe

rm
an

en
t. 

Nu
tri

tio
na

l s
up

-
po

rt 
is 

an
ot

he
r k

ey
 fa

ct
or

 th
at

 re
ce

ive
s l

itt
le

 att
en

tio
n 

in
 n

ati
on

al 
pr

og
ra

m
s. 

Ad
di

ng
 to

 a
ll 

th
es

e 
ph

ys
io

lo
g-

ica
l c

ha
lle

ng
es

 is
 t

he
 c

on
sta

nt
 s

tig
m

a 
an

d 
di

sc
rim

i-
na

tio
n 

th
at

 in
di

vid
ua

ls 
fa

ce
 fr

om
 fr

ie
nd

s, 
fa

m
ily

 a
nd

 
ev

en
 h

ea
lth

ca
re

 w
or

ke
rs

. R
et

ur
ni

ng
 to

 jo
bs

 o
r t

o 
th

ei
r 

ed
uc

ati
on

 is
 a

 c
ha

lle
ng

e 
as

 m
an

y 
wo

rk
pl

ac
es

 a
nd

 
ed

uc
ati

on
al 

in
sti

tu
tio

ns
 d

o 
no

t 
pr

ov
id

e 
fo

r 
ex

te
nd

-
ed

 p
er

io
ds

 o
f l

ea
ve

 o
r 

ab
se

nc
e.

 T
hi

s 
is 

co
stl

y 
bo

th
 

in
 te

rm
s 

of
 ti

m
e 

an
d 

m
on

ey
. I

n 
fa

m
ilie

s 
wh

er
e 

th
e 

pr
im

ar
y 

“b
re

ad
 w

in
ne

r”
 n

ee
ds

 to
 u

nd
er

go
 in

te
ns

ive
 

tre
at

m
en

t, 
th

e 
re

du
ce

d 
in

co
m

e 
ca

n 
ha

ve
 a

 d
ev

as
ta

t-
in

g e
ffe

ct

 it
 is

 n
ec

es
sa

ry
 t

ha
t 

ro
bu

st 
sy

ste
m

s 
fo

r 
po

st-
tre

at
m

en
t 

re
ha

bi
lit

ati
on

 a
re

 p
ut

 in
 

pl
ac

e,
 a

nd
 a

re
 d

es
ign

ed
 b

as
ed

 o
n 

th
e 

ne
ed

s 
of

 t
ho

se
 a

ffe
ct

ed
. 

Pe
er

 t
o 

pe
er

 
co

un
se

llin
g 

ca
n 

be
 a

 lo
w-

co
st 

hi
gh

-im
-

pa
ct

 s
tra

te
gy

 to
 a

dd
re

ss
 s

om
e 

of
 t

he
se

 
iss

ue
s. 

In
sti

tu
tio

na
l p

ro
vis

io
ns

, u
nd

er
 th

e 
na

tio
na

l r
es

po
ns

e 
in

 e
ac

h 
co

un
try

, m
us

t 
be

 p
ut

 in
 p

lac
e 

if 
in

di
vid

ua
ls 

ar
e 

to
 s

uc
-

ce
ss

fu
lly

 co
m

pl
et

e 
tre

at
m

en
t, 

an
d 

re
tu

rn
 

to
 th

ei
r n

or
m

al 
liv

es
.

3
Pa

nd
a,

 R
.

20
15

In
di

a
An

dr
a 

Pr
ad

es
h,

 
Gu

ja
ra

t

NA
Be

ha
vio

ur
Ex

pl
or

at
or

y
Ex

pl
or

es
 w

he
th

er
 a

ux
ilia

ry
 n

ur
se

 
m

id
wi

ve
s 

(A
NM

s) 
ad

he
re

 t
o 

th
e 

3A
s 

fro
m

 t
he

 r
ec

om
m

en
de

d 
5A

s 
m

od
el

 fo
r t

ob
ac

co
 ce

ss
ati

on

M
aj

or
ity

 o
f A

NM
s r

ep
or

te
d 

th
at

 th
ey

 w
er

e 
aw

ar
e 

of
 

re
sp

ira
to

ry
 il

ln
es

se
s, 

tu
be

rc
ul

os
is,

 lu
ng

 a
nd

 o
ra

l c
an

-
ce

r 
as

 c
on

di
tio

ns
 c

au
se

d 
du

e 
to

 to
ba

cc
o 

co
ns

um
p-

tio
n.

 A
wa

re
ne

ss
 o

f 
ad

ve
rs

e 
re

pr
od

uc
tiv

e 
an

d 
ch

ild
 

he
alt

h 
eff

ec
ts

 a
ss

oc
iat

ed
 w

ith
 to

ba
cc

o 
us

e 
wa

s v
er

y 
lo

w.
 O

nl
y 

ab
ou

t o
ne

 th
ird

 o
f r

es
po

nd
en

ts
 in

fo
rm

ed
 

all
 p

ati
en

ts
 ab

ou
t h

ar
m

fu
l e

ffe
ct

s. 
On

ly 
16

% 
of

 A
NM

s 
re

po
rte

d 
ha

vin
g e

ve
r r

ec
ei

ve
d 

an
y o

n-
jo

b 
tra

in
in

g r
e-

lat
ed

 to
 to

ba
cc

o 
co

nt
ro

l. 
AN

M
s w

ho
 re

po
rte

d 
re

ce
iv-

in
g 

tra
in

in
g 

in
 to

ba
cc

o 
co

nt
ro

l w
er

e 
ab

ou
t t

wo
 ti

m
es

 
m

or
e 

lik
el

y 
to

 p
ro

vid
e 

in
fo

rm
ati

on
 o

n 
he

alt
h 

eff
ec

ts
 

of
 to

ba
cc

o 
as

 c
om

pa
re

d 
to

 th
os

e 
wh

o 
re

po
rte

d 
no

t 
be

in
g 

tra
in

ed
 in

 to
ba

cc
o 

co
nt

ro
l i

n 
th

e 
sta

te
 o

f G
u-

ja
ra

t.

A 
m

aj
or

ity
 o

f A
NM

s 
as

k 
pa

tie
nt

s 
ab

ou
t 

to
ba

cc
o 

us
e 

bu
t 

pr
ov

id
e 

ad
vic

e 
on

ly 
to

 
pa

tie
nt

s s
uff

er
in

g 
fro

m
 sp

ec
ifi

c d
ise

as
es

. 
A 

co
nt

ex
t-s

pe
cifi

c c
ap

ac
ity

 b
ui

ld
in

g p
ac

k-
ag

e 
ne

ed
s t

o 
be

 d
es

ign
ed

 to
 e

qu
ip

 A
NM

s 
in

 re
co

m
m

en
de

d 
5A

s a
pp

ro
ac

h 
in

 to
ba

c-
co

 ce
ss

ati
on

.



142 | Data for Action for Tuberculosis Key and Vulnerable Populations 

S.
No

Au
th

or
Ye

ar
Co

un
try

St
at

e
Ar

ea
Su

bj
ec

t
M

et
ho

ds
Re

se
ar

ch
 q

ue
sti

on
Fin

di
ng

s
Re

co
m

m
en

da
tio

ns

4
Po

rte
r, 

J. 
D

20
02

In
di

a
Od

ish
a

Ko
ra

pu
t

Be
ha

vio
ur

Qu
ali

ta
tiv

e
 T

he
 p

er
ce

pti
on

s 
of

 c
om

m
un

iti
es

 
an

d 
pr

ov
id

er
s 

ab
ou

t 
le

pr
os

y 
an

d 
tu

be
rc

ul
os

is 
se

rv
ice

s.

LE
PR

A 
sta

ff 
fro

m
 to

p 
m

an
ag

em
en

t t
o 

th
e 

ou
tre

ac
h 

wo
rk

er
s 

we
re

 a
lso

 a
pp

ro
ac

he
d 

fo
r 

th
ei

r 
vie

ws
. P

a-
tie

nt
s a

nd
 co

m
m

un
iti

es
 n

ot
ed

 th
at

 p
hy

sic
al 

ac
ce

ss
 to

 
tre

at
m

en
t w

as
 a 

m
aj

or
 co

ns
tra

in
t, 

wh
ile

 th
e e

xis
te

nc
e 

of
 lo

ca
l p

ro
vid

er
s a

nd
 fa

m
ily

 su
pp

or
t s

tru
ct

ur
es

 fa
cil

-
ita

te
d 

he
alt

h 
an

d 
he

alt
h 

ca
re

. P
ro

vid
er

s e
xp

re
ss

ed
 a

 
wi

llin
gn

es
s 

to
 c

ol
lab

or
at

e 
(w

ith
 L

EP
RA

 a
nd

 th
e 

go
v-

er
nm

en
t),

 b
ut

 la
ck

ed
 tr

ain
in

g,
 ad

eq
ua

te
 st

aff
 su

pp
or

t 
an

d 
th

e 
ap

pr
op

ria
te

 e
qu

ip
m

en
t/

te
ch

ni
ca

l r
es

ou
rc

es
. 

Al
so

 la
ck

in
g 

we
re

 a
de

qu
at

e 
in

fo
rm

ati
on

 c
am

pa
ign

s 
to

 in
fo

rm
 th

e 
pu

bl
ic 

ab
ou

t t
he

se
 d

ise
as

es
 a

nd
 th

ei
r 

tre
at

m
en

t. 
Th

is 
in

fo
rm

ati
on

 h
as

 p
ro

vid
ed

 LE
PR

A 
wi

th
 

an
 u

nd
er

sta
nd

in
g 

of
 h

ow
 th

ey
 m

igh
t b

es
t fi

ll 
ga

ps
 in

 
th

e e
xis

tin
g s

ys
te

m
 an

d t
he

re
fo

re
 as

sis
t i

n t
he

 pr
oc

es
s 

of
 in

te
gr

ati
ng

 se
rv

ice
s i

n 
th

ei
r o

wn
 o

rg
an

iza
tio

n 
an

d 
th

ro
ug

h 
th

e 
pr

im
ar

y h
ea

lth
 ca

re
 st

ru
ct

ur
e.

 

 LE
PR

A 
wi

ll i
nc

re
as

in
gly

 b
ec

om
e 

in
vo

lve
d 

in
 d

ev
el

op
in

g 
re

lati
on

sh
ip

s 
an

d 
pa

rtn
er

-
sh

ip
s w

ith
 g

ov
er

nm
en

t i
n 

th
e 

de
liv

er
y 

of
 

tra
in

in
g 

an
d 

se
rv

ice
s 

an
d 

in
 in

fra
str

uc
-

tu
re

 d
ev

el
op

m
en

t.

5
Ra

ke
sh

, P
. S

20
17

In
di

a
Ke

ra
la

Ko
lla

m
Be

ha
vio

ur
Qu

as
i e

xp
er

i-
m

en
ta

l
Ex

pl
or

e 
th

e 
pe

rc
ep

tio
n 

of
 p

eo
pl

e 
wi

th
 T

ub
er

cu
lo

sis
 in

 K
er

ala
 re

ga
rd

-
in

g 
DO

T, 
m

ec
ha

ni
sm

s 
to

 m
ak

e 
th

e 
tre

at
m

en
t o

f T
B 

m
or

e 
pa

tie
nt

s c
en

-
te

re
d 

an
d 

to
 id

en
tif

y t
he

 p
re

fe
ra

bl
e 

m
ec

ha
ni

sm
s t

o 
en

su
re

 ad
he

re
nc

e.

 P
ati

en
ts

 w
ho

 w
er

e 
on

 a
 s

tri
ct

 D
OT

 w
er

e 
un

ha
pp

y 
ab

ou
t t

he
 is

su
es

 o
f c

on
fid

en
tia

lit
y, 

pa
tie

nt
 in

co
nv

e-
ni

en
ce

 a
nd

 p
ro

vid
er

 c
en

te
re

d 
ap

pr
oa

ch
. A

 fl
ex

ib
le

, 
pa

tie
nt

 ce
nt

er
ed

 ap
pr

oa
ch

 w
er

e a
 fa

m
ily

 m
em

be
r c

an
 

ac
t a

s t
he

 D
OT

 p
ro

vid
er

 w
ith

 gu
id

an
ce

 fr
om

 a 
tra

in
ed

 
he

alt
h 

wo
rk

er
 w

as
 e

vo
lve

d 
as

 t
he

 m
os

t 
ac

ce
pt

ab
le

 
an

d 
co

m
fo

rta
bl

e 
m

od
e 

of
 tr

ea
tm

en
t t

o 
m

aj
or

ity
 o

f 
th

e 
TB

 p
ati

en
ts

. T
he

y 
fe

lt 
th

at
 a

 st
ric

t e
xt

er
na

l m
on

i-
to

r a
s a

 D
OT

 p
ro

vid
er

 w
as

 n
ot

 a
 n

ec
es

sit
y i

n 
m

aj
or

ity
 

of
 th

e c
as

es
. O

nl
y p

ra
cti

ca
l w

ay
 to

 eff
ec

tiv
el

y i
nc

or
po

-
ra

te
 IC

T 
in

 m
on

ito
rin

g 
pa

tie
nt

 co
m

pl
ian

ce
 in

 c
ur

re
nt

 
sc

en
ar

io
 w

as
 id

en
tifi

ed
 as

 d
ail

y p
ho

ne
 ca

ll r
em

in
de

rs
. 

Pa
tie

nt
s a

lso
 e

xp
re

ss
ed

 th
ei

r c
on

ce
rn

s i
n 

ke
ep

in
g t

he
 

m
ed

ici
ne

s f
or

 e
nti

re
 d

ur
ati

on
 at

 h
om

e.
 

A 
fle

xib
le

 p
ati

en
t w

ise
 in

di
vid

ua
liz

ed
 sy

s-
te

m
 b

as
ed

 o
n 

pa
tie

nt
’s 

be
ha

vio
r, 

lit
er

ac
y 

an
d 

aw
ar

en
es

s 
alo

ng
 w

ith
 a

tti
tu

de
 o

f 
fa

m
ily

 m
em

be
rs

 is
 n

ee
de

d 
to

 e
ns

ur
e 

ad
-

he
re

nc
e 

to
 an

ti 
TB

 d
ru

gs
.



Data for Action for Tuberculosis Key and Vulnerable Populations | 143  

S.
No

Au
th

or
Ye

ar
Co

un
try

St
at

e
Ar

ea
Su

bj
ec

t
M

et
ho

ds
Re

se
ar

ch
 q

ue
sti

on
Fin

di
ng

s
Re

co
m

m
en

da
tio

ns

6
Ja

na
go

nd
, 

A.
 B

20
17

In
di

a
NA

NA
En

vir
on

m
en

t
Co

ho
rt

Sc
re

en
in

g 
of

 h
ea

lth
-c

ar
e 

wo
rk

er
s 

fo
r l

at
en

t t
ub

er
cu

lo
sis

 in
fe

cti
on

 in
 a 

Te
rti

ar
y C

ar
e 

Ho
sp

ita
l

A 
to

ta
l o

f 2
06

 el
igi

bl
e H

CW
s s

ign
ed

 th
e i

nf
or

m
ed

 co
n-

se
nt

 an
d 

co
m

pl
et

ed
 th

e 
qu

es
tio

nn
air

es
 b

et
we

en
 Ja

n-
ua

ry
 2

01
4 

an
d 

De
ce

m
be

r 2
01

5.
 Th

e a
ge

 o
f t

he
 p

ar
tic

-
ip

an
ts

 ra
ng

ed
 fr

om
 1

8 
to

 7
1 

ye
ar

s, 
wi

th
 a

 m
ea

n 
ag

e 
of

 2
7.

13
 y

ea
rs

. T
ST

 in
du

ra
tio

n 
siz

e 
(m

ea
n 

6.
37

 m
m

) 
th

e 
TS

T 
re

su
lts

 su
gg

es
te

d 
th

at
 3

6.
8%

 (7
6/

20
6)

 w
er

e 
in

fe
ct

ed
 w

ith
 T

B 
us

in
g 

a 
TS

T 
in

du
ra

tio
n 

>/
=1

0 
m

m
 

as
 a

 c
ut

-o
ff 

po
in

t. 
Al

l 7
6 

TS
T-p

os
iti

ve
 H

CW
s 

sh
ow

ed
 

no
 e

vid
en

ce
 o

f a
cti

ve
 T

B 
in

 c
lin

ica
l e

va
lu

ati
on

 a
nd

 
ch

es
t 

ra
di

og
ra

ph
y. 

Ho
we

ve
r, 

du
rin

g 
th

e 
stu

dy
, t

wo
 

HC
W

s 
de

ve
lo

pe
d 

pu
lm

on
ar

y 
TB

 (b
ot

h 
TS

T 
ba

se
lin

e 
te

st 
ne

ga
tiv

e)
. S

ta
tis

tic
al 

an
aly

sis
 su

gg
es

te
d 

th
at

 a
ge

, 
du

ra
tio

n 
of

 e
m

pl
oy

m
en

t a
s a

 h
ea

lth
-c

ar
e 

pr
of

es
sio

n-
al,

 li
te

ra
cy

 st
at

us
, a

nd
 w

or
kin

g 
in

 m
ed

ica
l w

ar
ds

/O
P/

In
te

ns
ive

 C
ar

e 
Un

it 
we

re
 si

gn
ifi

ca
nt

ly 
as

so
cia

te
d 

wi
th

 
TB

 in
fe

cti
on

M
an

y 
stu

di
es

 p
ro

po
se

 s
er

ial
 t

es
ts

 o
f 

LT
BI

 a
s e

ffe
cti

ve
 o

cc
up

ati
on

al 
pr

ot
ec

tio
n 

str
at

eg
ie

s. 
Ho

we
ve

r, 
pr

ac
tic

all
y, 

it 
is 

no
t 

fe
as

ib
le

 b
ec

au
se

 it
 h

as
 to

 b
e 

do
ne

 a
t f

re
-

qu
en

t 
in

te
rv

als
, b

ut
 h

ow
 f

re
qu

en
tly

 t
o 

be
 d

on
e 

is 
no

t c
le

ar
. A

no
th

er
 c

on
ce

rn
 is

 
ev

en
 if

 fo
un

d 
to

 h
av

e 
LT

BI
, t

he
re

 a
re

 n
o 

cle
ar

 c
on

se
ns

us
 g

ui
de

lin
es

 a
bo

ut
 t

he
 

tre
at

m
en

t 
in

 h
igh

 p
re

va
le

nc
e 

se
tti

ng
s. 

Th
e 

pr
ev

ale
nc

e 
of

 LT
BI

 is
 so

 h
igh

 in
 co

un
-

tri
es

 li
ke

 In
di

a 
th

at
 a

ffe
ct

ed
 H

CW
s c

ou
ld

 
no

t b
e 

ex
em

pt
ed

 fr
om

 w
or

kin
g 

in
 h

igh
-

ris
k 

ar
ea

s. 
Th

e 
de

pt
h 

of
 k

no
wl

ed
ge

 o
f 

TB
 p

re
ve

nti
on

 a
nd

 c
on

tro
l a

m
on

g 
HC

W
s 

sh
ou

ld
 b

e 
im

pr
ov

ed
 b

y 
re

gu
lar

 in
fe

cti
on

 
co

nt
ro

l t
ra

in
in

g.

7
Je

su
da

s, 
C.

 D
.

20
14

In
di

a
NA

NA
En

vir
on

m
en

t
Co

m
m

en
try

Tu
be

rc
ul

os
is 

ris
k 

in
 h

ea
lth

 c
ar

e 
wo

rk
er

s
Ri

sk
 to

 h
ea

lth
 c

ar
e 

wo
rk

er
s 

(H
CW

) i
s 

of
 p

ar
am

ou
nt

 
im

po
rta

nc
e 

in
 t

he
 g

lo
ba

l fi
gh

t 
ag

ain
st 

tu
be

rc
ul

os
is 

(T
B)

. T
he

re
 is

 m
ou

nti
ng

 e
vid

en
ce

 t
ha

t 
th

ey
 a

re
 a

t 
in

cr
ea

se
d 

ris
k 

of
 c

on
tra

cti
ng

 T
B 

in
fe

cti
on

 a
s 

we
ll 

as
 

de
ve

lo
pi

ng
 t

he
 d

ise
as

e.
 T

hi
s 

oc
cu

pa
tio

na
l r

isk
 is

 a
t 

ala
rm

in
g 

pr
op

or
tio

ns
 in

 th
e 

lo
w-

 a
nd

 m
id

dl
e-

in
co

m
e 

co
un

tri
es

 (L
M

IC
), 

be
ca

us
e 

of
 in

cr
ea

se
d 

ex
po

su
re

 a
nd

 
lac

k o
f p

re
ve

nti
ve

 m
ea

su
re

s. 
Al

th
ou

gh
 tu

be
rc

ul
in

 sk
in

 
te

st 
ha

s 
be

en
 u

se
d 

fo
r a

 lo
ng

 ti
m

e 
to

 d
et

ec
t l

at
en

t 
TB

 in
fe

cti
on

 (L
TB

I),
 it

 h
as

 s
ign

ifi
ca

nt
 d

ra
wb

ac
ks

. I
n-

te
rfe

ro
n-

ga
m

m
a 

re
le

as
e 

as
sa

ys
 a

rri
ve

d 
wi

th
 a

 lo
t o

f 
pr

om
ise

, b
ut

 th
e 

ex
pe

ct
ed

 b
en

efi
t o

f m
or

e 
sp

ec
ifi

c 
di

ag
no

sis
 h

as
 n

ot
 ye

t b
ee

n 
pr

ov
ed

. 

Eff
ec

tiv
e 

en
vir

on
m

en
ta

l 
an

d 
pe

rs
on

al 
pr

ot
ec

tiv
e 

m
ea

su
re

s 
alo

ng
 w

ith
 e

du
ca

-
tio

n 
to

 th
e 

pa
tie

nt
s a

nd
 th

e 
HC

W
 n

ee
ds

 
to

 b
e c

ar
rie

d 
ou

t e
xp

ed
iti

ou
sly

, t
o 

re
du

ce
 

th
e 

oc
cu

pa
tio

na
l r

isk
 o

f T
B.

8
Jo

sh
i, R

.
20

07
In

di
a

M
ah

ar
a-

str
a

Se
va

-
gr

am
En

vir
on

m
en

t
Co

ho
rt

Pr
ev

ale
nc

e 
of

 a
bn

or
m

al 
ra

di
ol

og
i-

ca
l fi

nd
in

gs
 in

 h
ea

lth
 c

ar
e 

wo
rk

er
s 

wi
th

 l
at

en
t 

tu
be

rc
ul

os
is 

in
fe

cti
on

 
an

d c
or

re
lati

on
s w

ith
 T 

ce
ll i

m
m

un
e 

re
sp

on
se

A 
to

ta
l o

f 3
30

 H
CW

s w
ith

 p
os

iti
ve

 T
ST

 o
r Q

FT
 u

nd
er

-
we

nt
 st

an
da

rd
 c

he
st 

ra
di

og
ra

ph
y. 

Of
 th

es
e 

33
0,

 1
13

 
ra

di
og

ra
ph

s (
34

.2
%)

 w
er

e 
fin

all
y c

las
sifi

ed
 as

 n
or

m
al,

 
20

6 (
62

.4
%)

 h
ad

 le
sio

ns
 su

gg
es

tiv
e o

f i
na

cti
ve

 TB
, a

nd
 

11
 (3

.4
%)

 h
ad

 fe
at

ur
es

 s
ug

ge
sti

ve
 o

f a
cti

ve
 T

B.
 T

he
 

m
ea

n 
TS

T i
nd

ur
ati

on
s a

nd
 in

te
rfe

ro
n-

ga
m

m
a l

ev
el

s i
n 

th
e 

HC
W

s i
n 

th
es

e 
th

re
e 

ca
te

go
rie

s w
er

e 
no

t s
ign

ifi
-

ca
nt

ly 
di

ffe
re

nt
. N

on
e 

of
 th

e 
de

m
og

ra
ph

ic 
or

 o
cc

up
a-

tio
na

l c
ov

ar
iat

es
 w

as
 a

ss
oc

iat
ed

 w
ith

 p
re

va
le

nc
e 

of
 

in
ac

tiv
e 

TB
 le

sio
ns

 o
n 

ch
es

t r
ad

io
gr

ap
hy

.

In
 a

 h
igh

 T
B 

in
cid

en
ce

 s
etti

ng
, 

ne
ar

ly 
tw

o-
th

ird
s o

f H
CW

s w
ith

 la
te

nt
 T

B 
in

fe
c-

tio
n 

ha
d 

ab
no

rm
al 

ra
di

og
ra

ph
ic 

fin
di

ng
s, 

an
d 

th
es

e 
fin

di
ng

s h
ad

 n
o 

cle
ar

 c
or

re
la-

tio
n 

wi
th

 T
 c

el
l i

m
m

un
e 

re
sp

on
se

s. 
Fu

r-
th

er
 s

tu
di

es
 a

re
 n

ee
de

d 
to

 v
er

ify
 th

es
e 

fin
di

ng
s 

an
d 

to
 id

en
tif

y 
th

e 
ca

us
es

 a
nd

 
pr

og
no

sis
 o

f r
ad

io
lo

gic
 a

bn
or

m
ali

tie
s 

in
 

he
alt

h 
ca

re
 w

or
ke

rs
.



144 | Data for Action for Tuberculosis Key and Vulnerable Populations 

S.
No

Au
th

or
Ye

ar
Co

un
try

St
at

e
Ar

ea
Su

bj
ec

t
M

et
ho

ds
Re

se
ar

ch
 q

ue
sti

on
Fin

di
ng

s
Re

co
m

m
en

da
tio

ns

9
Kh

ay
ya

m
, 

K.
 U

.
20

10
In

di
a

De
lh

i
NI

TR
D

En
vir

on
m

en
t

Re
tro

sp
ec

tiv
e 

stu
dy

To
 fi

nd
 o

ut
 th

e 
ris

k 
of

 tu
be

rc
ul

os
is 

di
se

as
e 

am
on

g 
he

alt
h 

ca
re

 w
or

ke
rs

 
(H

CW
s) 

of
 LR

S I
ns

tit
ut

e

A 
to

ta
l o

f 
40

 c
as

es
 o

f 
tu

be
rc

ul
os

is 
we

re
 r

ep
or

te
d 

by
 t

he
 h

ea
lth

 c
ar

e 
wo

rk
er

s 
be

tw
ee

n 
M

ar
ch

 1
99

9 
to

 M
ar

ch
 2

00
8 

yie
ld

in
g 

an
 o

ve
ra

ll 
ris

k 
of

 7
27

 p
er

 
1,

00
,0

00
 p

op
ul

ati
on

 p
er

 y
ea

r 
wh

ich
 i

s 
fo

ur
 ti

m
es

 
hi

gh
er

 t
ha

n 
th

e 
re

po
rte

d 
na

tio
na

l a
ve

ra
ge

. A
m

on
g 

th
es

e 
40

 c
as

es
, 2

5 
(6

2.
5%

) w
er

e 
pu

lm
on

ar
y 

an
d 

15
 

(3
7.

5%
) w

er
e 

ex
tra

-p
ul

m
on

ar
y t

ub
er

cu
lo

sis
. 

Th
is 

in
sti

tu
te

’s 
he

alt
h 

ca
re

 w
or

ke
rs

 h
av

e 
to

 d
ea

l w
ith

 a 
lar

ge
 n

um
be

r o
f t

ub
er

cu
lo

-
sis

 p
ati

en
ts

, t
he

 ri
sk

 o
f e

xp
os

ur
e 

is 
m

or
e 

in
 t

he
m

 a
nd

 t
hu

s 
ha

vin
g 

th
e 

di
se

as
e.

 
M

ul
ti-

ce
nt

ric
 st

ud
ie

s a
re

 n
ee

de
d 

to
 e

va
l-

ua
te

 th
e 

tru
e 

pr
ev

ale
nc

e 
of

 tu
be

rc
ul

os
is 

am
on

g 
HC

W
s 

an
d 

eff
ec

tiv
e 

in
te

rv
en

tio
n 

str
at

eg
ie

s a
re

 re
qu

ire
d 

to
 re

du
ce

 n
os

oc
o-

m
ial

 tr
an

sm
iss

io
n.

10
M

at
he

w,
 A

20
12

In
di

a
So

ut
h 

In
di

a
NA

En
vir

on
m

en
t

Ca
se

 co
nt

ro
l

Th
e 

ris
k 

fa
ct

or
s 

fo
r 

ac
qu

iri
ng

 T
B 

am
on

g H
CW

s i
n 

In
di

a
Th

e 
ca

se
s 

an
d 

co
nt

ro
ls 

we
re

 o
f s

im
ila

r a
ge

. L
og

isti
c 

re
gr

es
sio

n 
an

aly
sis

 s
ho

we
d 

th
at

 b
od

y 
m

as
s 

in
de

x 
(B

M
I) 

<1
9 

kg
/m

(2
) (

od
ds

 ra
tio

 [O
R]

: 2
.9

6,
 9

5%
 c

on
-

fid
en

ce
 in

te
rv

al 
[C

I]:
 1

.4
9-

5.
87

), 
ha

vin
g f

re
qu

en
t c

on
-

ta
ct

 w
ith

 p
ati

en
ts

 (O
R:

 2
.8

3,
 9

5%
 C

I: 
1.

47
-5

.4
5)

 a
nd

 
be

in
g e

m
pl

oy
ed

 in
 m

ed
ica

l w
ar

ds
 (O

R:
 1

2.
37

, 9
5%

 C
I: 

1.
38

-1
10

.1
7)

 o
r m

icr
ob

io
lo

gy
 la

bo
ra

to
rie

s (
OR

: 5
.6

5,
 

95
% 

CI
: 1

.7
4-

18
.3

6)
 w

er
e 

in
de

pe
nd

en
tly

 a
ss

oc
iat

ed
 

wi
th

 in
cr

ea
se

d 
ris

k o
f a

cq
ui

rin
g T

B

HC
W

s w
ith

 fr
eq

ue
nt

 p
ati

en
t c

on
ta

ct
 a

nd
 

th
os

e w
ith

 B
M

I <
19

 kg
/m

(2
) w

er
e a

t h
igh

 
ris

k 
of

 a
cq

ui
rin

g 
ac

tiv
e 

TB
. N

os
oc

om
ial

 
tra

ns
m

iss
io

n 
of

 T
B 

wa
s 

pr
on

ou
nc

ed
 in

 
lo

ca
tio

ns
, 

su
ch

 a
s 

m
ed

ica
l 

wa
rd

s 
an

d 
m

icr
ob

io
lo

gy
 l

ab
or

at
or

ie
s. 

Su
rv

ei
lla

nc
e 

of
 h

igh
-ri

sk
 H

CW
s a

nd
 a

pp
ro

pr
iat

e 
in

fra
-

str
uc

tu
re

 m
od

ifi
ca

tio
ns

 m
ay

 b
e 

im
po

rt-
an

t t
o 

pr
ev

en
t i

nt
er

pe
rs

on
al 

TB
 tr

an
sm

is-
sio

n 
in

 h
ea

lth
 ca

re
 fa

cil
iti

es
.

11
Na

ir,
 V.

20
01

In
di

a
Ke

ra
la

NA
En

vir
on

m
en

t
Cr

os
s s

ec
tio

na
l

Ro
le

 an
d 

pa
rti

cip
ati

on
 in

 Im
pl

e-
m

en
tin

g d
iff

er
en

t n
ati

on
al 

he
alt

h 
pr

og
ra

m
m

es
 

M
PW

s c
on

sis
te

nt
ly 

‘o
ve

r-r
ep

or
te

d’
 th

ei
r P

er
fo

rm
an

ce
 

wh
en

 s
el

f-r
ep

or
te

d 
in

fo
rm

ati
on

 w
as

 c
om

pa
re

d 
wi

th
 

th
at

 o
bt

ain
ed

 fr
om

 h
ou

se
ho

ld
 s

ur
ve

ys
. M

ale
 M

PW
s 

co
nc

en
tra

te
d 

on
 t

he
 N

ati
on

al 
M

ala
ria

 E
ra

di
ca

tio
n 

Pr
og

ra
m

m
e 

an
d 

he
alt

h 
ed

uc
ati

on
 w

hi
le

 fe
m

ale
 w

or
k-

er
s f

oc
us

ed
 o

n 
th

e 
fa

m
ily

 w
el

fa
re

 a
nd

 im
m

un
iza

tio
n 

pr
og

ra
m

m
es

. K
ey

 n
ati

on
al 

he
alt

h 
pr

og
ra

m
m

es
 (s

uc
h 

as
 fo

r 
tu

be
rc

ul
os

is 
an

d 
ac

ut
e 

re
sp

ira
to

ry
 in

fe
cti

on
) 

we
re

 n
eg

le
ct

ed
 b

y 
all

 M
PW

S:
 M

PW
s 

we
re

 a
wa

re
 o

f 
he

alt
h 

pr
ob

le
m

s 
of

 t
he

 e
ld

er
ly,

 b
ut

 w
er

e 
no

t 
ad

e-
qu

at
el

y 
tra

in
ed

 n
or

 o
ffi

cia
lly

 e
xp

ec
te

d 
to

 d
el

ive
r a

ny
 

se
rv

ice
s i

n 
th

es
e 

fie
ld

s

Gr
as

s-r
oo

t 
le

ve
l 

wo
rk

er
s 

ap
po

rti
on

 
m

or
e 

tim
e 

to
 s

el
ec

t 
na

tio
na

l 
he

alt
h 

pr
og

ra
m

m
es

 t
o 

th
e 

de
tri

m
en

t 
of

 o
th

er
 

he
alt

h 
pr

og
ra

m
m

es
, 

th
er

eb
y 

ne
ga

tin
g 

th
ei

r 
m

ul
tip

ur
po

se
 r

ol
e.

 O
ur

 s
tu

dy
 e

m
-

ph
as

ize
s 

th
e 

ne
ed

 f
or

 in
te

rv
en

tio
ns

 t
o 

de
riv

e 
‘m

ul
tip

ur
po

se
 b

en
efi

ts
’ f

ro
m

 th
e 

M
PW

S:

12
Pa

i, M
.

20
05

In
di

a
NA

NA
En

vir
on

m
en

t
Co

ho
rt

To
 e

sti
m

at
e 

lat
en

t t
ub

er
cu

lo
sis

 in
-

fe
cti

on
 p

re
va

le
nc

e 
in

 h
ea

lth
 c

ar
e 

wo
rk

er
s 

us
in

g 
th

e 
tu

be
rc

ul
in

 s
kin

 
te

st 
(T

ST
) a

nd
 a

 w
ho

le
-b

lo
od

 in
te

r-
fe

ro
n 

ga
m

m
a 

(IF
N-

ga
m

m
a)

 a
ss

ay
; 

to
 d

et
er

m
in

e 
ag

re
em

en
t 

be
tw

ee
n 

th
e 

te
sts

; a
nd

 to
 co

m
pa

re
 th

ei
r c

or
-

re
lati

on
 w

ith
 ri

sk
 fa

ct
or

s

A 
lar

ge
 p

ro
po

rti
on

 o
f t

he
 h

ea
lth

 c
ar

e 
wo

rk
er

s 
we

re
 

lat
en

tly
 in

fe
ct

ed
; 3

60
 (5

0%
) w

er
e 

po
siti

ve
 b

y 
ei

th
er

 
TS

T o
r I

FN
-g

am
m

a a
ss

ay
, a

nd
 22

6 (
31

%)
 w

er
e p

os
iti

ve
 

by
 b

ot
h 

te
sts

. T
he

 p
re

va
le

nc
e 

es
tim

at
es

 o
f T

ST
 a

nd
 

IFN
-g

am
m

a 
as

sa
y 

po
siti

vit
y 

we
re

 c
om

pa
ra

bl
e 

(4
1%

; 
95

% 
co

nfi
de

nc
e 

in
te

rv
al 

[C
I],

 3
8%

-4
5%

 an
d 

40
%;

 9
5%

 
CI

, 3
7%

-4
3%

, r
es

pe
cti

ve
ly)

. A
gr

ee
m

en
t b

et
we

en
 th

e 
te

sts
 w

as
 h

igh
 (8

1.
4%

; k
ap

pa
 =

 0
.6

1;
 9

5%
 C

I, 
0.

56
-

0.
67

). 
In

cr
ea

sin
g 

ag
e 

an
d 

ye
ar

s i
n 

th
e 

he
alt

h 
pr

of
es

-
sio

n 
we

re
 si

gn
ifi

ca
nt

 ri
sk

 fa
ct

or
s f

or
 b

ot
h 

IFN
-g

am
m

a 
as

sa
y 

an
d 

TS
T 

po
siti

vit
y. 

BC
G 

va
cc

in
ati

on
 h

ad
 li

ttl
e 

im
pa

ct
 o

n 
TS

T a
nd

 IF
N-

ga
m

m
a a

ss
ay

 re
su

lts

Ou
r s

tu
dy

 sh
ow

ed
 h

igh
 la

te
nt

 tu
be

rc
ul

o-
sis

 in
fe

cti
on

 p
re

va
le

nc
e 

in
 In

di
an

 h
ea

lth
 

ca
re

 w
or

ke
rs

, h
igh

 a
gr

ee
m

en
t 

be
tw

ee
n 

TS
T 

an
d 

IFN
-g

am
m

a 
as

sa
y, 

an
d 

sim
ila

r 
as

so
cia

tio
n 

be
tw

ee
n 

po
siti

ve
 t

es
t 

re
-

su
lts

 a
nd

 ri
sk

 fa
ct

or
s. 

Al
th

ou
gh

 T
ST

 a
nd

 
IFN

-g
am

m
a 

as
sa

y 
ap

pe
ar

 c
om

pa
ra

bl
e 

in
 t

hi
s 

po
pu

lati
on

, 
th

ey
 h

av
e 

di
ffe

re
nt

 
pe

rfo
rm

an
ce

 a
nd

 o
pe

ra
tio

na
l c

ha
ra

ct
er

-
isti

cs
; 

th
er

ef
or

e,
 t

he
 d

ec
isi

on
 t

o 
se

le
ct

 
on

e 
te

st 
ov

er
 th

e 
ot

he
r w

ill 
de

pe
nd

 o
n 

th
e 

po
pu

lati
on

, p
ur

po
se

 o
f t

es
tin

g,
 a

nd
 

re
so

ur
ce

 av
ail

ab
ilit

y.



Data for Action for Tuberculosis Key and Vulnerable Populations | 145  

S.
No

Au
th

or
Ye

ar
Co

un
try

St
at

e
Ar

ea
Su

bj
ec

t
M

et
ho

ds
Re

se
ar

ch
 q

ue
sti

on
Fin

di
ng

s
Re

co
m

m
en

da
tio

ns

13
Pa

i, M
20

06
In

di
a

NA
NA

En
vir

on
m

en
t

Ob
se

rv
ati

on
al

To
 c

om
pa

re
 T

ST
 a

nd
 I

FN
-g

am
m

a 
co

nv
er

sio
ns

 
an

d 
re

ve
rs

io
ns

 
in

 
he

alt
hc

ar
e 

wo
rk

er
s

Of
 th

e 
21

6 
pa

rti
cip

an
ts

, 4
8 

(2
2%

) w
er

e 
TS

T-p
os

iti
ve

, 
an

d 
38

 (1
8%

) w
er

e 
QF

T-p
os

iti
ve

 a
t b

as
el

in
e.

 A
m

on
g 

14
7 

pa
rti

cip
an

ts
 w

ith
 c

on
co

rd
an

t 
ba

se
lin

e 
ne

ga
tiv

e 
re

su
lts

, T
ST

 c
on

ve
rs

io
ns

 o
cc

ur
re

d 
in

 1
4 

(9
.5

%;
 9

5%
 

co
nfi

de
nc

e 
in

te
rv

al 
[C

I] 
= 

5.
3-

15
.5

) u
sin

g 
th

e 
6 

m
m

 
in

cr
em

en
t d

efi
ni

tio
n,

 a
nd

 6
 (4

.1
%;

 9
5%

 C
I =

 1
.5

-8
.7

) 
us

in
g 

th
e 

10
 m

m
 in

cr
em

en
t d

efi
ni

tio
n.

 Q
FT

 c
on

ve
r-

sio
ns

 o
cc

ur
re

d 
in

 1
7/

14
7 

pa
rti

cip
an

ts
 (1

1.
6%

; 9
5%

 C
I 

= 6
.9

-1
7.

9)
 u

sin
g t

he
 d

efi
ni

tio
n 

of
 IF

N-
ga

m
m

a g
re

at
er

 
th

an
 o

r e
qu

al 
to

 0
.3

5 
IU

/m
l, 

an
d 

11
/1

47
 p

ar
tic

ip
an

ts
 

(7
.5

%;
 9

5%
 C

I =
 3

.8
-1

3.
0)

 u
sin

g 
IFN

-g
am

m
a 

gr
ea

te
r 

th
an

 o
r 

eq
ua

l t
o 

0.
70

 IU
/m

l. 
Ag

re
em

en
t 

be
tw

ee
n 

TS
T 

(1
0 

m
m

 in
cr

em
en

t) 
an

d 
QF

T 
co

nv
er

sio
ns

 (>
or

= 
0.

70
 IU

/m
l) 

wa
s 9

6%
 (k

ap
pa

 =
 0

.7
0)

. Q
FT

 re
ve

rs
io

ns
 

oc
cu

rre
d 

in
 2

/2
8 

pa
rti

cip
an

ts
 (7

%)
 w

ith
 b

as
el

in
e 

co
n-

co
rd

an
t p

os
iti

ve
 re

su
lts

, a
s c

om
pa

re
d 

wi
th

 7
/1

0 
pa

r-
tic

ip
an

ts
 (7

0%
) w

ith
 b

as
el

in
e 

di
sc

or
da

nt
 re

su
lt

 I
FN

-g
am

m
a 

as
sa

y 
sh

ow
s 

pr
om

ise
 f

or
 

se
ria

l 
te

sti
ng

, 
bu

t 
re

pe
at

 r
es

ul
ts

 n
ee

d 
to

 b
e 

in
te

rp
re

te
d 

ca
re

fu
lly

. T
o 

m
ea

ni
ng

-
fu

lly
 in

te
rp

re
t s

er
ial

 re
su

lts
, t

he
 o

pti
m

al 
th

re
sh

ol
ds

 to
 d

isti
ng

ui
sh

 n
ew

 in
fe

cti
on

s 
fro

m
 n

on
sp

ec
ifi

c 
va

ria
tio

ns
 m

us
t b

e 
de

-
te

rm
in

ed
.

14
Zw

er
lin

g,
 A

20
13

In
di

a
NA

NA
En

vir
on

m
en

t
Co

ho
rt

To
 as

se
ss

 w
he

th
er

 Q
ua

nti
FE

RO
N-

TB
 

Go
ld

 In
-T

ub
e 

(Q
FT

) 
re

sp
on

se
s 

ar
e 

as
so

cia
te

d 
wi

th
 o

cc
up

ati
on

al 
TB

 
ex

po
su

re

Am
on

g 
27

0 
m

ed
ica

l a
nd

 n
ur

sin
g 

tra
in

ee
s, 

hi
gh

 ra
te

s 
of

 c
on

ve
rs

io
ns

 (
6.

3-
20

.9
%)

 a
nd

 r
ev

er
sio

ns
 (

20
.0

-
26

.2
%)

 w
er

e 
fo

un
d 

de
pe

nd
in

g 
on

 t
he

 d
efi

ni
tio

ns
 

us
ed

. S
ta

bl
e 

co
nv

er
te

rs
 w

er
e 

m
or

e 
lik

el
y t

o 
ha

ve
 h

ad
 

TB
 ex

po
su

re
 in

 ho
sp

ita
l p

re
-st

ud
y. 

Re
ce

nt
 oc

cu
pa

tio
n-

al 
ex

po
su

re
s 

we
re

 n
ot

 c
on

sis
te

nt
ly 

as
so

cia
te

d 
wi

th
 

QF
T r

es
po

ns
es

 o
ve

r ti
m

e

IFN
-g

am
m

a 
re

sp
on

se
s 

an
d 

ra
te

s 
of

 
ch

an
ge

 c
ou

ld
 n

ot
 b

e 
ex

pl
ain

ed
 b

y 
oc

-
cu

pa
tio

na
l 

ex
po

su
re

 i
nv

es
tig

at
ed

. 
Hi

gh
 

co
nv

er
sio

n 
an

d 
su

bs
eq

ue
nt

 
re

ve
rs

io
n 

ra
te

s 
su

gg
es

t m
an

y 
he

alt
h 

ca
re

 w
or

ke
rs

 
(H

CW
s) 

wo
ul

d 
re

ve
rt 

in
 t

he
 a

bs
en

ce
 o

f 
tre

at
m

en
t, 

ei
th

er
 b

y 
cle

ar
in

g 
th

e 
in

fe
c-

tio
n 

na
tu

ra
lly

 o
r 

du
e 

to
 fl

uc
tu

ati
on

s 
in

 
th

e 
un

de
rly

in
g 

im
m

un
ol

og
ica

l r
es

po
ns

e 
an

d/
or

 p
oo

r 
as

sa
y 

re
pr

od
uc

ib
ilit

y. 
QF

T 
m

ay
 n

ot
 b

e 
an

 id
ea

l d
iag

no
sti

c 
te

st 
fo

r 
re

pe
at

ed
 sc

re
en

in
g 

of
 H

CW
s i

n 
a 

hi
gh

 T
B 

in
cid

en
ce

 se
tti

ng
.

15
Re

kh
a,

 B
.

20
13

In
di

a
NA

NA
Hu

m
an

 ri
gh

ts
Co

ho
rt

To
 e

va
lu

at
e 

th
e 

eff
ec

tiv
en

es
s o

f a
n 

iso
ni

az
id

 p
re

ve
nti

ve
 t

he
ra

py
 (

IP
T)

 
re

gis
te

r a
nd

 c
ar

d 
in

 im
pr

ov
in

g 
th

e 
ad

he
re

nc
e 

of
 h

ea
lth

 c
ar

e 
wo

rk
er

s 
(H

CW
s) 

to
 

pr
og

ra
m

m
ati

c 
gu

id
e-

lin
es

. 

Of
 8

7 
ch

ild
re

n 
id

en
tifi

ed
 a

ge
d 

<6
 y

ea
rs

, 7
1 

(8
2%

) 
we

re
 tr

ac
ed

 b
y 

HC
W

s; 
53

 w
er

e 
sc

re
en

ed
 fo

r T
B 

an
d 

in
iti

at
ed

 o
n 

IP
T, 

an
d 

39
 co

m
pl

et
ed

 tr
ea

tm
en

t. 
HC

W
s 

ex
pr

es
se

d 
sa

tis
fa

cti
on

 w
ith

 t
he

 u
se

 o
f t

he
 IP

T 
ca

rd
 

an
d 

re
gis

te
r, 

sa
yin

g t
ha

t i
t h

el
pe

d 
th

em
 to

 re
m

em
be

r 
to

 co
m

pl
et

e 
re

qu
ire

d 
ta

sk
s.

In
 

a 
pr

og
ra

m
m

e 
se

tti
ng

, 
wi

th
 

HC
W

 
tra

in
in

g 
an

d 
in

tro
du

cti
on

 
of

 
sp

ec
ifi

c 
do

cu
m

en
ta

tio
n 

(IP
T 

ca
rd

 a
nd

 r
eg

ist
er

), 
im

pl
em

en
ta

tio
n 

of
 c

on
ta

ct
 t

ra
cin

g 
an

d 
ch

em
op

ro
ph

yla
xis

 fo
r c

hi
ld

 c
on

ta
ct

s 
im

-
pr

ov
ed

 fr
om

 1
9%

 to
 6

1%
.

16
Go

pi
na

th
, K

 G
20

04
In

di
a

Ta
m

iln
ad

u
Ve

llo
re

In
cid

en
ce

Ho
sp

ita
l r

ec
or

ds
To

 d
oc

um
en

t 
th

e 
in

cid
en

ce
 o

f 
TB

 
am

on
g 

HC
W

s i
n 

th
e 

Ch
ris

tia
n 

M
ed

-
ica

l C
ol

le
ge

 

Th
e 

ov
er

all
 in

cid
en

ce
 o

f s
pu

tu
m

 p
os

iti
ve

 c
as

es
 w

as
 

sim
ila

r 
to

 t
ha

t 
ob

se
rv

ed
 in

 t
he

 g
en

er
al 

po
pu

lati
on

, 
du

rin
g m

os
t y

ea
rs

.

Th
e 

ch
an

ce
 o

f 
de

ve
lo

pi
ng

 e
xt

ra
-p

ul
m

o-
na

ry
 t

ub
er

cu
lo

sis
 w

as
 h

igh
er

 i
n 

HC
W

s 
co

m
pa

re
d 

wi
th

 th
e 

ge
ne

ra
l p

op
ul

ati
on

.



146 | Data for Action for Tuberculosis Key and Vulnerable Populations 

S.
No

Au
th

or
Ye

ar
Co

un
try

St
at

e
Ar

ea
Su

bj
ec

t
M

et
ho

ds
Re

se
ar

ch
 q

ue
sti

on
Fin

di
ng

s
Re

co
m

m
en

da
tio

ns

17
Ba

ne
rje

e,
 A

.
20

04
In

di
a

An
dr

a 
Pr

ad
es

h
Vi

z-
ian

ag
a-

ra
m

Le
ga

l/

Ec
on

om
ic

In
de

pt
h 

in
te

r-
vie

w,
 FG

Ds
Ac

ce
pt

ab
ilit

y 
of

 tr
ad

iti
on

al 
he

ale
rs

 
as

 D
OT

 p
ro

vid
er

Th
er

e 
we

re
 1

8 
TH

s p
er

 1
00

0 
po

pu
lati

on
. O

f t
he

 1
20

 
TH

s i
nt

er
vie

we
d,

 1
5 

(1
3%

) c
lai

m
ed

 to
 b

e 
TB

 sp
ec

ial
-

ist
s. 

Of
 th

e 
72

 h
ea

le
rs

 a
wa

re
 o

f T
B,

 6
5 

(9
0%

) c
on

sid
-

er
ed

 p
ro

lo
ng

ed
 co

ug
h 

an
 im

po
rta

nt
 sy

m
pt

om
 an

d 
53

 
(7

4%
) b

el
ie

ve
d 

th
at

 TB
 co

ul
d 

be
 cu

re
d 

wi
th

 al
lo

pa
th

ic 
dr

ug
s. 

TH
s f

el
t c

ol
lab

or
ati

on
 w

as
 p

os
sib

le
 b

y 
di

re
ct

ly 
ob

se
rv

ed
 tr

ea
tm

en
t (

DO
T)

 p
ro

vid
er

s (
49

, 6
8%

), 
re

fe
r-

rin
g 

sy
m

pt
om

ati
c 

in
di

vid
ua

ls 
(5

4,
 7

5%
) a

nd
 o

ffe
rin

g 
tre

at
m

en
t f

or
 si

de
 eff

ec
ts

 (1
8,

 2
5%

).

In
vo

lve
m

en
t o

f T
Hs

 in
 th

e T
B 

Co
nt

ro
l P

ro
-

gr
am

m
e 

m
ay

 im
pr

ov
e 

se
rv

ice
s 

as
 t

he
y 

ar
e 

a 
m

aj
or

 h
ea

lth
 s

er
vic

e 
pr

ov
id

er
 in

 
tri

ba
l a

re
as

 a
nd

 a
re

 a
cc

ep
ta

bl
e 

as
 D

OT
 

pr
ov

id
er

s 
to

 p
ati

en
ts

, p
ub

lic
 h

ea
lth

 p
ro

-
vid

er
s a

nd
 N

GO
 w

or
ke

rs
.

18
M

cA
rth

ur
, E

20
16

In
di

a
M

ad
ya

 
Pr

ad
es

h
Bh

op
al

Le
ga

l/

Ec
on

om
ic

Qu
ali

ta
tiv

e
Ch

ar
ac

te
riz

e 
so

cio
-c

ul
tu

ra
l 

& 
kn

ow
le

dg
e-

ba
se

d 
ba

rri
er

s 
th

at
 a

f-
fe

ct
ed

 TB
 d

iag
no

sis
 

W
om

en
, e

sp
ec

ial
ly 

yo
un

ge
r w

om
en

, f
ac

ed
 so

cio
-c

ul
-

tu
ra

l b
ar

rie
rs

 &
 s

tig
m

a,
 c

au
sin

g 
m

an
y 

to
 h

id
e 

th
ei

r 
sy

m
pt

om
s. 

Ol
de

r w
om

en
 h

ad
 li

ttl
e 

aw
ar

en
es

s a
bo

ut
 

TB
. 

W
om

en
 o

fte
n 

so
ug

ht
 t

re
at

m
en

t 
fro

m
 p

riv
at

e 
pr

ac
titi

on
er

s, 
re

su
lti

ng
 in

 d
el

ay
ed

 d
iag

no
sis

Un
de

rst
an

di
ng

 
th

es
e 

di
ag

no
sti

c 
& 

he
lp

-se
ek

in
g b

eh
av

io
rs

 b
ar

rie
rs

 fo
r w

om
-

en
 is

 c
riti

ca
l f

or
 d

ev
el

op
m

en
t o

f a
 g

en
-

de
r-s

en
siti

ve
 TB

 co
nt

ro
l p

ro
gr

am
.



Data for Action for Tuberculosis Key and Vulnerable Populations | 147  

10. Illegal Migrants & Tb 
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18. Sex Workers & Tb
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The Data for Action Framework for Tuberculosis Key and Vulnerable Populations is one of 

three tools that forms part of the Communities, Rights and Gender Assessments. This report 

presents the findings of a rapid assessment conducted in India in 2018, with a focus on five 

key populations and their access to TB care services. The report brings together available 

information about TB among key populations in India through a rigorous review of literature 

and interviews with stakeholders. The report summarizes the perspectives of both service 

providers and key populations and identifies the challenges in ensuring their equitable access 

to TB services.
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