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Abstract 

Introduction: India carries highest number of tuberculosis (TB) patients with 17 

percent of world population carrying 26 percent of TB patients and 29 percent of 

TB deaths. There is paucity of research on risk factors of TB mortality especially 

effect of socio-economic status on TB mortality in India. This study aims to find out 

risk factors of TB mortality. 

Methods:  This is a disease registry based case-control study and study tool used 

was structured interview schedule. Cases were TB patients who died while on Anti-

tuberculosis treatment (ATT) and controls were TB patients who successfully 

completed the ATT or were declared cured of TB. All of the 123 cases and 246 

controls by simple random sampling were selected through Revised National 

Tuberculosis Control (RNTCP) registry from all four quarters of 2016 and first 

quarter of 2017 year. 

Results:  In all 178 controls and 120 cases were interviewed, out of which only 

category-1 TB patients (165 controls and 92 cases) were taken further for analysis, 

in order to have a better representation of TB controls and to avoid confounders. 

Proportion of men among controls was 69.7 percent while among cases was 72.8 

percent. Majority of TB patients were in no education or primary education group 

(75.2 percent of controls vs. 90.2 percent of cases). Average health expenditure 

incurred by cases and controls was significantly different (38814±46692 rupees and 

18280±42911 rupees respectively). HIV status, weight at first visit, history of any 

co-morbidity, education, socio-economic status (SES), alcohol use, smoking, 

empowerment status, hospital admission rates, side effects, health expenditure were 

significant in univariate analysis. Advanced age, low SES, alcohol usage and 

history of any co-morbidity were found to be independent significant determinants 

of TB mortality. 

Conclusions:  Levels of low socio-economic status and food insecurity were 

alarming among TB patients and stress the need to work on social determinants of 

health and not only concentrate on curative medical model. Although the (RNTCP) 

saves lives and works promptly once patients reach it, it needs to be responsive to 

reach patients in early stages of illness. Cessation activities for substance use at 

every stage of illness would be helpful and a comprehensive approach to address it 

is needed rather than just one-time advice. Comprehensive management of co-

morbidities especially diabetes considering its high impact on TB mortality is a 

necessary step.  
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CHAPTER 1 

Introduction and review of literature 

1. Background 

1.1 Tuberculosis 

Tuberculosis (TB) is a preventable and curable chronic communicable disease 

which spreads through droplet transmission and thus affects the lungs most 

commonly. Pulmonary tuberculosis (PTB) presents with the symptoms of cough, 

fever, weight loss, night sweats, loss of appetite, weakness, blood in sputum. Extra-

pulmonary TB (EPTB) can affect almost any site, peripheral lymph nodes affected 

most commonly (Sharma and Mohan, 2004).  

 Tuberculosis was historically known by various names such as pthisis, 

consumption, the king‘s- evil and white plague is a 6000 years old disease (Murray, 

1989). The disease has been common in India from ancient times, and goes by the 

name ‗yakshma‘ or ‗rajayakshma‘ in Ayurveda (Debnath et al., 2012). Hippocrates 

had referred to it as a disease of the lung, and Aristotle and Galen had discussed it 

as contagious. Laennec, more famous for the stethoscope, was one of the first 

contributors to the extensive knowledge of pathology of the disease (British 

Medical Journal, 1922).  J. L. Schönlein first used the term ―Tuberculosis‖ in 1834 

to describe a disease with tubercle and not specifically for phthisis and Hermann 

Brehmer in 1853  actually used the term tuberculosis of the lungs in his doctoral 

thesis  (H. Herzog, 1998). Robert Koch discovered the infectious agent causing 

tuberculosis, Mycobacterium tuberculosis in 1882 and made his discovery public on 

March 24 (Sakula, 1983), that is why celebrated as world tuberculosis day. Wilhelm 
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Rontgen discovered x rays in 1895 which helped to diagnose pulmonary TB, and it 

was years after it treatment for TB was found. Selman Waksman discovered the 

antibiotic streptomycin and in the year 1944 and a patient of TB was cured 

successfully with chemotherapy. With the discovery of streptomycin it was thought 

that TB will be ‗soon a disease of past‘, but in spite it continues to be in the list of 

top ten causes of death worldwide and is the leading infectious killer disease 

(WHO, 2014). 

TB incidence and mortality rates started to decline much before the discovery of 

chemotherapy in European countries in early and mid 19
th

 century (Daniel, 2006), with 

the improved social conditions and standards of living (Frieden, 1994; McKeown, 2014), 

which reinforce TB to be a disease of poverty. Still we lost an opportunity to fight a battle 

against TB, making a mistake to focus only on curing TB with chemotherapy instead of 

working on social determinants of health (Lönnroth et al., 2009). 

The progression from exposure to TB infection to TB disease happens at two stages 

and understanding of the risk factors responsible for this progression helps to plan 

TB control strategies.  Progress of TB exposure to infection is a result of both 

exogenous factors and intrinsic factors like infectiousness of source case, proximity 

to the contact, socioeconomic conditions like overcrowding, poverty, indoor air 

pollution and also behavioral factors like alcohol consumption, smoking 

(Narasimhan et al., 2013). Also health system related factors like delay in diagnosis 

and treatment increases the length of exposure and transmission rate.  
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Figure 1.1 Risk factors of TB mortality (adopted from Narasimhan et al., 2013) 

 

 Factors that are responsible for infection to disease progression are primarily 

intrinsic factors. Normally immune system tries to contain the infection in majority 

of population, but factors which lower the immune response like HIV infection, 

diabetes, malnutrition, socioeconomic conditions fasten this progression 

(Narasimhan et al., 2013). HIV infection, diabetes mellitus, smoking, alcohol abuse, 

indoor air pollution, malnutrition contribute substantially because large population 

is exposed to these risk factors (Lönnroth et al., 2009). Especially those from lower 

socioeconomic strata are largely exposed to these risk factors and also have 

inequitable access to health care and thus at higher risk of TB. 

 1.2 Global burden of tuberculosis 

In 2015 as per WHO estimation there were 10.4 million new cases of TB worldwide 

and 1.8 million (including 0.4 million people living with HIV) people died of TB 

and 95 percent of this burden is borne by low and middle income countries (WHO, 

2016). There were also estimated 1 million TB cases in children and 1, 70,000 
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children died because of TB in 2015 (excluding children with TB+HIV) (WHO, 

2016).  About one third of the world population is estimated to be infected with TB 

bacillus. About 80 percent of the newly diagnosed cases every year are from 22 

high burden counties (WHO, 2014). Though the incidence rates are higher in WHO 

African region, majority of patients with TB live in most populous countries in Asia 

(WHO, 2016). Multidrug resistant tuberculosis (MDR-TB) and Human 

immunodeficiency virus (HIV) poses a new challenge to TB control and has created 

fear worldwide. Tuberculosis affects the economically most productive age groups 

and is the leading cause of death in them (Ray et al., 2005). A patient of smear 

positive pulmonary TB if left untreated has the potential to infect 10-15 persons a 

year. 

1.3 TB disease burden in India 

India carries highest number of cases with 17 percent of world population carrying 

27 percent of TB cases and a share of MDR-TB is equally higher (WHO, 2013). 

India also accounts for 29 percent of 1.8 million deaths globally. Almost 40 

percent of India‘s population is estimated to be infected by TB bacillus and majority 

of them continues to carry latent TB infection (The BMJ, 2015). Persons with latent 

tuberculosis infection (LTBI) do not have active disease but they can develop it in 

near or remote future by reactivation. There is 5-10 percent risk of lifetime 

activation and risk is much more in those with compromised immune status and 

when there are predisposing risk factors (Nuermberger et al., 2004).                                

In 2015, out of estimated 10.4 million new TB cases, 2.84 million were estimated 

from India (WHO, 2016).  Estimated incidence rates in 2015 were 217/100000 

population in India while global incidence rate of TB was142/100000 population. 
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Male to female ratio was 1.86:1 for estimated new TB cases in India in 2015 

(WHO, 2016). 

Actual notified TB cases were only 1.74 million in India in 2015 while almost one million 

cases were missed out (WHO, 2016). Missing cases either get inadequately diagnosed and 

were treated in private hospitals and did not notify or remained undiagnosed (Central TB 

Division, 2017). Among TB patients with known HIV status, four percent were HIV 

positive in 2015 (Central TB Division, 2016). Estimated 517,000 people lost their lives 

due to TB (including deaths due to HIV+TB) in India in 2015 (WHO, 2016) and more 

than 1400 Indians lose their life due to TB every day (Central TB Division, 2017). 

1.4 TB disease burden in Chhattisgarh 

Chhattisgarh, a state in central India was partitioned from the state of Madhya 

Pradesh in the year 2000. More than one third population of Chhattisgarh is 

indigenous (31.8 percent) (Registrar general of India, 2011), which is the most 

marginalized social group recognized as scheduled tribe by the constitution of 

India. A panel under the leadership of Raghuram Rajan to study backwardness 

index of states and to assess which state needs special assistance, categorizes 

Chhattisgarh among least developed states (Kothari et al., 2013) 

In 2016 total 30821 TB patients were notified under public sector in RNTCP  in 

Chhattisgarh, out of  total 28.6 million population covered by  RNTCP. Almost 89 

percent of total were pulmonary TB patients and 89 percent were new TB patients 

out of total. Microbiologically confirmed cases among pulmonary TB were around 

48 percent. Proportion of TB notified from private sector was 22 percent in 2016. 

Proportion of HIV positive among TB patients with known HIV status was one 

percent (Central TB Division, 2017). Cure rate and death rate was reported to 
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be 85 percent and five percent respectively for microbiologically confirmed 

new TB patients and 92 percent and four percent respectively for clinically 

diagnosed new TB patients registered under public sector in 2015. Death rate for 

microbiologically confirmed previously treated registered under public sector in 

2015 was 10 percent while cure rate was just 61 percent (Central TB Division, 

2017). 

1.5 Review of literature 

1.5.1 Tuberculosis control in India 

India launched national tuberculosis control (NTCP) in 1962 with the aim to detect 

cases at the earliest and treat them. The programme operated through district 

tuberculosis centre (DTC) and primary health institutions. Although the programme 

failed with very low case detection and treatment completion rates each of 30 

percent, high default rates of about 40-60 percent and continuing higher mortality 

rates, it did provide experience and infrastructure for scaling up. In 1992 WHO and 

the Swedish International Development agency reviewed the India‘s NTCP, and 

concluded that it suffered from many weaknesses like inadequate funding, low 

detection and cure rates, over reliance on X-ray for diagnosis, interrupted supply of 

drugs, managerial weaknesses and Non-standard treatment regimens (Joint 

tuberculosis  review : India., 1992 ). In 1993 WHO declared TB as a global 

emergency and came with Directly Observed Treatment Short- course (DOTS) 

strategy as a global strategy for control and prevention of tuberculosis. The concept 

of DOTS was first developed by Dr Karel Styblo of International Union against TB 

and Lung Disease (IUTLD) in Tanzania. DOTS is the most cost effective and 

efficient strategy (Jha et al., 2006) and direct observation of patient helps to 



7 
 

complete 6-8 months of treatment thereby it decreases the default rates and 

increases the treatment completion rates. DOTS strategy has five components as 

 Political commitment 

 Passive case detection by quality microscopy services 

 Directly observed short course of chemotherapy 

 Uninterrupted supply of good quality drugs 

 Systematic monitoring and evaluation system 

India adopted DOTS proposed by WHO and revised its TB control programme as 

Revised National Tuberculosis Control (RNTCP) in 1997. The programme was 

expanded in a phased manner and covered the whole nation in 2006. RNTCP is the 

largest DOTS programme in the world and since the adoption of RNTCP, more 

than 20 million TB patients are treated and more than 3.5 million lives are saved 

with the help of more than 6 lakh DOT providers (Central TB Division, 2017).  The 

objectives of RNTCP were  

1) To achieve and maintain treatment success rates of minimum 85 percent 

in New Smear Positive (NSP) patients. 

2) To achieve and maintain detection rates of minimum 70 percent of 

estimated new sputum positive patients in the community. 

Under RNTCP the drugs are supplied free of cost. Once the patient is registered for 

treatment, a patient-wise box is delivered to DOT provider, so that there will not be 

any interruption in drug intake due to drug non availability. Since the nationwide 

coverage of RNTCP in 2006, has become successful in achieving global targets of 
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70 percent detection rates and 85 percent treatment success rates (Central TB 

Division, 2016). 

There is 50 percent reduction in TB mortality rate and 55 percent reduction in TB 

prevalence rate by 2013 as compared to 1990 level (Central TB Division, 2016). However 

TB incidence rates are falling at a very slow pace of 1-1.5 percent per year, than 

expected. TB continues to be a huge problem In India despite a successful 

implementation of DOTS for many years now. Tuberculosis has long been known as a 

social disease and a disease of poverty, the control of which needs social, economic and 

environmental interventions. The current global TB control focus is on cutting 

transmission through early case detection and then treating them effectively. With the 

advent of chemotherapy for TB at the end of 1940s and in 1950s, control model 

completely switched to curative model. The World‟s TB control depends very much 

on control of TB in India. 

1.5.2 National strategic plan (NSP) for tuberculosis elimination 2017-2025 

The government of India in its 2017 union budget announced a very ambitious plan to 

eliminate TB in India by 2025. NSP targets to bring down estimated TB incidence rates 

from current 217/100,000 to 44//100,000, estimated TB prevalence rates from current 

320/100,000 to 65/100,000, estimated TB mortality from 32/100,000 to 3/100,000, and to 

achieve zero catastrophic cost to affected families due to TB from current 35 percent.  

NSP aims to achieve these targets by highlighting on private sector engagement, active 

TB case finding among key population, specific protection among high risk groups to 

prevent development of active TB disease, and plugging the gaps in TB care cascade 

(Central TB Division, 2017). 
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1.5.3 TB mortality 

WHO defines TB mortality as number of deaths due to TB during treatment 

irrespective of the cause of death (WHO, 2015). This definition however does not 

reflect the actual TB mortality as it does not consider deaths in defaulters who are at 

very high risk of death and deaths occurring before diagnosis of TB, it also 

presumes that death will not occur once the treatment is completed, and it classifies 

deaths due to co-morbidity or accident during treatment as TB mortality. TB 

mortality can be measured either as true rate that is person-time rate or as a risk of 

death that is case fatality rate. Case fatality rate is defined as risk of death from 

tuberculosis among patients with active TB disease within a specific period of 

follow-up.  

1.5.4 Risk Factors of TB mortality 

Within a population, the combination of individual, socio-economic, infrastructural 

and political factors act, which affects health-seeking behaviour and together are 

responsible for TB mortality.  

1.5.4.1 Socioeconomic and demographic factors 

Although TB is not exclusively a disease of poor, association between TB and 

poverty has long been known. Of the 22 high burden countries, 17 are low income 

countries and prevalence of TB is higher amongst the poor groups in the countries. 

The prevalence of self-reported TB was 545/100000 population (95 percent CI 493–

597 per 100000) in a study done using Demographic Health Survey (DHS) 

conducted in India in 2005-06, but the difference was huge when compared in 

poorest quintile to wealthiest quintile. It was ranging hugely from 201 per 100,000 

population (95 percent CI 142–260 per 100,000) among the wealthiest to 1105 per 
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100,000 population (95 percent CI 919–1291 per 100,000) in the poorest (Oxlade 

and Murray, 2012).  

In a study done in São Paulo, Brazil, significant associations were found between 

TB mortality rates and AIDS mortality rates, overcrowding at the household level, 

and socioeconomic index (Antunes and Waldman, 2001).  In a another study done 

in Brazil, age group, treatment delay, HIV co-infection, and low income for head-

of-household were independent significant determinants of death in TB patients 

(Albuquerque et al., 2007).  In a study done in Orel, Russia from October 1999 

through June 2001, 5.9 percent of overall TB patients and 8.6 percent of smear 

positive TB patients died over 21 months. Unemployment, homelessness, non-

infective co-morbidities were some of the independently associated significant risk 

factors in this study (Dewan et al., 2004).  

Unemployment (Dewan et al., 2004; Sterling et al., 2006) , less education (García-

García et al., 2002; Nájera-Ortiz et al., 2008), homelessness (Dewan et al., 2004), 

occupation (Nájera-Ortiz et al., 2008), low family income (Albuquerque et al., 

2007) have been used as a proxy for SES in different studies and have been found 

significant association with TB mortality. 

1.5.4.2 Smoking and alcohol Abuse 

 A meta-analysis and systematic review assessing the association between 

smoking and TB infection, smoking and TB disease, and smoking and TB 

mortality by Slama, K et.al., showed strong evidence for the association between 

smoking and TB disease, moderate for association between exposure to second-

hand smoke and TB and between smoking and re-treatment TB while limited 

evidence was noted between smoking and TB mortality and between smoking 



11 
 

and TB infection (Slama et al., 2007). Almost similar findings were found in 

another meta-analysis and systematic review assessing association between TB and 

smoking (Bates et al., 2007).  

 In a prospective study conducted in Mumbai, India looking into smoking and TB, 

bidi-smokers were at almost 2.5 times risk of TB mortality compared to never 

smokers, when adjusted for age, education and smokeless tobacco (Pednekar and 

Gupta, 2007). 

A systematic review studying the association between heavy alcohol use or 

alcohol abuse and TB yielded a pooled relative risk of 2.94 (95 percent CI: 1.89-

4.59). Based on available data 10 percent of TB cases globally were attributed to 

alcohol (Rehm et al., 2009). Alcohol by lowering immune response increases 

incidence of TB as well as is responsible for unfavourable TB outcomes, and also 

found to alter the pharmacokinetics of drugs used to treat TB. In another systematic 

review by Lönnroth et al., pooled relative risk was 2.94 (95 percent CI: 1.89–4.59), 

between alcohol use (cut-off level of 40 gm/day of alcohol or clinical diagnosis of 

alcohol abuse disorder) and risk of tuberculosis (Lönnroth et al., 2008) 

The association between alcohol and TB mortality has been consistently 

proven in many studies studying risk factors of TB mortality (Duarte et al., 2008; 

Mathew et al., 2006; Sterling et al., 2006).  

In a study assessing risk factors of TB mortality, combination of smoking and 

alcohol was found to be at higher risk of death compared to never smokers and 

never users of alcohol (Kolappan et al., 2006) 

1.5.4.3 Advanced age 
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The association between advanced age and TB mortality rates have been established 

almost in all studies looking into TB mortality (Albuquerque et al., 2007; Duarte et al., 

2008; Low et al., 2009; Mathew et al., 2006; Mugusi et al., 2009; Nájera-Ortiz et al., 

2008; Shen et al., 2009). However a study that calculated burden of TB mortality as 

standard mortality rate (SMR) reported the burden is much higher in young adult 

population. A retrospective cohort study done in Chennai, reports the overall cohort had 

an SMR of 6.1 (95 percent CI 5.4–6.9).  However among the three age groups, the 15–44 

years age group had the highest SMR of 15.1 (95 percent CI 12.5–17.9) compared to 2.2 

(95 percent CI 1.6-2.8) in more than 60 years old age group (Kolappan et al., 2006).  

1.5.4.4 Malnutrition 

Under nutrition and TB show a bi-directional link, under nutrition is a risk factor for TB 

and TB leads to under nutrition. Under nutrition is the risk factor for progression of 

primary TB infection to disease or reactivation of latent tuberculosis infection. Under 

nutrition is also a risk factor for TB mortality in TB diseased patients (Sacks and 

Pendle, 1998; Zachariah et al., 2002). It weakens the body‘s immune system by 

compromising cell-mediated immunity which is the main defence mechanism against TB.  

In a study evaluating population attributable fraction (PAF) of malnutrition to TB 

disease in India, 55.4 percent of all cases of active TB and 54.4 percent of all active 

TB cases among women and men respectively were attributable to under- nutrition. 

While this PAF for under-nutrition was much higher in 15-19 years old age group, 

67 percent and 62 percent among men and women, respectively. The highest PAF 

due to under-nutrition was seen in the central (Chhattisgarh), northern (Uttar 

Pradesh, Rajasthan) and eastern states of India (Bhargava et al., 2014). 

In another study conducted in South India, weight less than 35kg at baseline was 

independent predictor of death (Santha et al., 2002) and also in Ethiopia similar 
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association was found out with weight less than 35kg and TB mortality (Getahun et 

al., 2011).  

1.5.4.5 Non-infective co-morbidities 

The association between non-infective co-morbidities and TB mortality is well 

established in many studies. Diabetes mellitus (Alavi-Naini et al., 2013; Faurholt-

Jepsen et al., 2013; Magee et al., 2014; Workneh et al., 2016), chronic lung 

diseases (Chiang et al., 2009; Dewan et al., 2004), renal disease (Oursler et al., 

2002), malignancy (Dewan et al., 2004; Sterling et al., 2006), mental disorder 

(Duarte et al., 2008) , cardiovascular disease (Dewan et al., 2004) and any co-

morbidity (Shen et al., 2009) have shown significant association with TB 

mortality. Advanced age could explain the relationship between Co-morbidities and 

TB mortality. 

1.5.4.6 Sex differentials in treatment seeking behaviour and treatment 

outcomes 

About one billion women and girls are infected with TB globally and TB kills 

almost one million women every year, maximum numbers of these deaths in 

women occur in the reproductive age group, more than all causes of maternal death 

combined (Thorson and Diwan, 2001). 

Incidence rates and prevalence of TB are higher in men compared to women except in 

childhood, and these differences begin to appear between the ages of 10-16 years. This 

could be due to biological differences as well as social factors and less notification rates 

among females (Thorson and Diwan, 2001). Almost all countries in the world show 

notification rates higher for men compared to women. RNTCP data in India shows 
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notification rates for men are almost three times more compared to women (Khatri and 

Frieden, 2000). Treatment completion rates and adherence to treatment are higher in 

females than males. Male sex showed more TB mortality (Duarte et al., 2008; Low et 

al., 2009; Mukherjee et al., 2012; Santha et al., 2002) compared to females.  Male sex 

also showed a higher standardised mortality ratio than females in a retrospective 

cohort study conducted in Chennai, India (6.5 vs. 5) (Kolappan et al., 2006) 

 Though disease burden and worst treatment outcomes are more among men 

compared to females, total treatment delay for women, negative social 

consequences and stigma associated with TB disease is more among women 

(Thorson and Diwan, 2001). 

1.5.4.7 HIV and tuberculosis 

A person living with HIV is 26-31 times more susceptible to TB than a non-HIV 

person and TB is the commonest illness in people living with HIV and is also the 

principal cause of death. About 0.4 million people were estimated who lost their life 

due to HIV-TB co-infection in 2015 worldwide. About 35 percent of deaths in HIV 

positive people were attributed to TB in 2015. Estimated 37,000 Indians lost their 

life due to HIV-TB co-infection (WHO, 2016). 

HIV leads to progression of primary TB infection or reactivation of LTBI 

(Sonnenberg et al., 2005).  Reversely TB causes increased replication of HIV virus 

(Toossi et al., 2001). The association between HIV and TB death has been 

established in many studies especially in regions with high HIV prevalence 

(Albuquerque et al., 2007; Duarte et al., 2008; Kliiman and Altraja, 2010; Sterling 

et al., 2006). This association was even stronger when CD4 count was low upon 

initiation of treatment (Mugusi et al., 2009). Survival rates among TB-HIV cases 



15 
 

were worst if HIV positive people were not on anti-retroviral therapy (ART). 

In a retrospective cohort study conducted in Thailand, survival rates among HIV 

infected patients with TB were 96.1 percent, 94.0 percent, and 87.7 percent who 

received ART and were 44.4 percent, 19.2 percent, and 9.3 percent among HIV 

infected patients with TB who did not receive ART at the end of one, two and three 

years respectively (Manosuthi et al., 2006). 

1.5.4.8 Multi-drug resistance tuberculosis 

MDR-TB is a form of TB that does not respond to two most powerful first-line anti-

TB drugs isoniazid and rifampicin. Globally an estimated 480,000 people 

developed multi-drug resistant TB and additional 100000 people developed 

Rifampicin-Resistant (RR) TB in 2015 (WHO, 2016). India‘s estimated 

contribution to these 480,000 MDR TB cases was around 130,000 while actual 

MDR TB cases notified in 2015 were 79,000. About 9.5 percent of total MDR TB 

cases were extremely Drug Resistant (XDR) cases in 2015 (WHO, 2016). MDR-

TB has been a significant determinant of TB mortality in many studies (García-

García et al., 2002; Kliiman and Altraja, 2010; Low et al., 2009; Mathew et al., 

2006) 

1.5.4.9 Health system related factors 

Not many studies were found to look into health system factors responsible for TB 

mortality. 

Though default during ATT is not a sheer health system factor and default during 

treatment in itself has many risk factors, for the sake of simplification it is reviewed 

under health system factors. Default during ATT (García-García et al., 2002; 
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Nájera-Ortiz et al., 2008), late initial treatment of more than 60 days (late 

initiation of treatment increases the severity of disease and consequently may lead 

to death) (Albuquerque et al., 2007) and not treated with DOT (Nájera-Ortiz et al., 

2008) were some of the significant risk factors for TB mortality. 

1.5.4.10 Bio-medical factors 

Re-treatment TB (Albuquerque et al., 2007; Kliiman and Altraja, 2010; Mathew et 

al., 2006; Santha et al., 2002), smear positive TB in low HIV prevalence and low 

TB incidence countries (Alavi-Naini et al., 2013; Kliiman and Altraja, 2010; Low et 

al., 2009; Shen et al., 2009) , anemia (Alavi-Naini et al., 2013; Mugusi et al., 

2009), more than one site of TB (Low et al., 2009), consolidation in chest x-ray 

(Silva et al., 2010) or having both pulmonary and extra-pulmonary TB (Adamu 

et al., 2017), drug hepatitis (Alavi-Naini et al., 2013) have been found to be 

significant determinants of TB mortality in different studies. 

1.6 Rationale of the Study: 

Though TB mortality rates and case fatality rates have decreased over the years, TB 

mortality rates remain significant despite treatment availability. Case fatality rates 

among new pulmonary and retreatment smear positive pulmonary patients were 4 

percent and 8 percent respectively in the year 2015 in India (Central TB Division, 

2017).  The programme has made a good beginning in terms of making available 

good quality diagnosis and treatment free of cost, and empowering health systems 

for case holding and treatment completion. The next step will be in line with the 

United Nations ‗Sustainable Development Goals‘ and WHO‘s ‗End TB Strategy‘ 

whose vision is a TB free world and targets to reduce number of TB deaths by 90 

percent by 2030 and by 95 percent by 2035 respectively compared to 2015. 
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Recognition of risk factors of TB mortality remains a priority. Understanding of 

these risk factors will lead towards the action and closer monitoring of high risk 

individuals. In India few studies have looked into TB mortality and risk factors for 

TB mortality. A few studies are community based and none of them looked into 

socioeconomic conditions and TB mortality. So the prime focus of this study was to 

explore the association between socioeconomic conditions and TB mortality. 

1.7 Objectives of the study 

1. To study the risk factors for death in 15-70 years old patients with newly 

diagnosed TB registered under RNTCP in last one year in Bilaspur district, 

Chhattisgarh. 

2. To evaluate the impact of these risk factors on TB mortality despite 

treatment availability. 
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CHAPTER 2 

Methodology 

This section is divided into a conceptual framework adopted to design the data 

collection instrument, the detailed methodology designed to conduct the study and 

the necessitated ethical considerations. 

2.1 Conceptual framework 

This study intended to understand the social and biological factors affecting TB 

mortality together, which was the present gap in literature. The Social Determinants 

of Health framework (SDH framework) was the starting point to design and 

develop data collection tool.  

Figure 2.1 WHO conceptual framework for action on social determinants of 

health (adopted from WHO‟s a conceptual framework for action on social 

determinants of health) 

 



19 
 

Some structural determinants like socioeconomic position, social class, gender, 

ethnicity (caste in Indian context), and some intermediary factors like living 

conditions, behavioral and biological factors, health systems role and social 

cohesion and social capital (through empowerment status of the person) were 

identified as variables to be explored. Inputs from the review of literature helped to 

refine and organize these factors under various different sections 

2.2 Study design 

A disease registry based case-control study was undertaken to fulfill the 

objectives and in order to understand the temporal sequence of events. 

2.3 Definition of cases and controls 

Cases: Cases were 15 to 70 years old tuberculosis patients registered under RNTCP 

who died while on anti-tuberculosis Treatment (ATT) irrespective of cause of 

death. 

Controls: Controls were 15 to 70 years old tuberculosis patients registered under 

RNTCP who either successfully completed ATT or were declared cured of 

tuberculosis with ATT. 

2.4 Study setting 

The present study was carried out in Bilaspur district of Chhattisgarh, Bilaspur town 

is the districts headquarter. District is located in the upper western part of the 

Chhattisgarh, is the third most populous and fourth densest district in the state, with 

total population of 2,663,629 (Registrar general of India, 2011). Urban population 

comprises 25.5 percent, Scheduled Castes (SC) comprises 20.8 percent and 
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Scheduled Tribes (ST) comprises 18.7 percent of total population in Bilaspur 

district (Registrar general of India, 2011). 

The district has nine tuberculosis units and 38 Designated Microscopy Centers 

(DMCs) in all. All nine tuberculosis units were covered in the present study. 

2.5 Time frame 

Data was collected from 28
th

 June 2017 to fifth September 2017. 

2.6 Study population  

Target population: 15-70 yrs old Patients in Bilaspur district, Chhattisgarh. 

Source population: 15-70 yrs old Patients diagnosed with TB registered under RNTCP 

in all four quarters of 2016 and first quarter of 2017 in Bilaspur district, Chhattisgarh. 

Study population: Respondents for Cases were primary care givers who accompanied 

the patients most of the time during diagnosis, treatment and around death period of 

patients who died during anti-TB treatment.  Controls were the patient herself/himself. 

                                   Interviewing the closest primary care giver for cases and person 

herself/himself for controls, though may bring some biases, is a useful account for 

terminal illnesses and is easier than obtaining information from a dying patient. Such 

techniques are often resorted to in health research- a  study conducted among terminally 

ill cancer patients and their relatives comparing patients retrospective and relatives 

current narratives about disease condition and care received, showed fair agreement for 

some variables (Hinton, 1996).  

2.7 Sample size 

Sample size was calculated by using OpenEpi version 3.01 
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 At significance level of 5 percent, power of 80 percent, expected  proportion of controls 

with exposure of interest 40 percent and with 1:2 case: control ratio, 100 cases and 199 

controls were needed to be able to detect risk factors of TB mortality with odds ratio of 

two or more significantly. Considering a non-response rate of 10 percent and after 

rounding up Sample size was estimated to be 330 (110 cases and 220 controls). 

2.8 Inclusion and exclusion criteria 

2.8.1 Inclusion criteria 

1)  Tuberculosis patients in the age group 15-70 years old (new and previously treated) 

registered under RNTCP, Bilaspur district 

2) Primary care giver who accompanied the deceased person most of the time during 

treatment, care and around the time of death (in case of respondent of cases) 

3) Controls and primary care givers of cases (in case of respondent of cases) who were 

willing to participate. 

2.8.2 Exclusion criteria 

1) Severely ill patients who were not in a position to give information (controls and 

respondent of cases) 

2) TB deaths (cases) where the patient was living alone. 

2.9 Sample selection procedure 

The study used simple random sampling for selection of controls and all death patients in 

all four quarters of 2016 and first quarter of 2017 were selected from the tuberculosis 

registers of all tuberculosis units of Bilaspur district. 

 2.9.1 Selection of cases 

The list of all 15-70 years old patients diagnosed with TB registered under RNTCP from 

all the nine tuberculosis units in Bilaspur district in all four quarters of 2016 and first 

quarter of 2017, who died subsequently during anti-TB treatment, was availed through 
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NIKSHAY, with the permission of District Tuberculosis Officer (DTO). Nikshay is a web 

based and web enabled application for programmatic monitoring of TB patients. While 

the original plan was to take only newly diagnosed TB patients registered under RNTCP 

in third and fourth quarter of 2016 and first quarter of 2017, retreatment patients were 

needed to include as well as study period was extended to include first and second 

quarters of 2016, to achieve optimal sample size. This protocol change was implemented 

after the necessary technical and ethical clearances. 

 Initially outcome data was available for first three quarters of 2016 and total 77 TB 

deaths were there. When outcome data was updated for fourth quarter of 2016 and first 

quarter of 2017, 46 deaths in this period were also included. In all123 deaths from all four 

quarters of 2016 and first quarter of 2017 were selected for interview in two rounds. 

The list was separated according to each tuberculosis unit wise and also quarter wise. The 

senior treatment supervisor of each tuberculosis unit through respective DOT (Directly 

Observed Treatment) providers of each patient mediated the initial consent of each 

selected subject for enrolling in the study.  

DOT provider was entrusted with identification of the closest primary giver of the 

selected deceased TB persons. 

 If the respondent for cases was willing to participate, she/he was contacted on convenient 

date and time. Each respondent was given detailed information about study including 

confidentiality of data, anonymity of the deceased person as well as respondent, her/his 

right to withdraw from the study. Interview schedule was administered among primary 

care givers of selected deceased subject in their home after getting written informed 

consent. 

2.9.2 Selection of controls 
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The list of 15-70 years old patients diagnosed with TB patients registered under RNTCP 

in first three quarters of 2016 were selected, as outcome data was available initially only 

for first three quarters of 2016 and there were 77 deaths from all TB units. Totally 155 

controls were selected by simple random sampling, considering 1:2 ratios of cases to 

controls, including re-treatment cases. These controls were selected according to each 

quarter wise and tuberculosis unit wise. 

An interim review required extending subject selection beyond the original time and 

disease category. At the second round of sampling, as outcome data was updated by then 

for fourth quarter of 2016 and first quarter of 2017, controls were again selected 

randomly from available list in 1:2 ratios of cases to controls. Total 246 controls were 

selected and they themselves were the respondents. 

Subject selection of controls was similar to that of the cases in all other aspects, with the 

DOT provider contacting the actual live subject rather than a primary care giver.  

2.10 Causes of non-response 

There were nine TB patients who were registered as treatment completed or cured in 

Nikshay data, but who actually have had died while on ATT, closest primary giver of 

whom were interviewed and were classified as cases. Also one case which was registered 

as death but was actually alive and had completed treatment was interviewed and 

classified as control. 

Other two controls were presumptively treated as TB (one TB knee joint and one sputum 

negative TB), but later found out to be another cause for their disease condition, were 

excluded. Ambiguous diagnosis means, one case‘s respondent and one control said that 

they were diagnosed with lung cancer later 

 

 



24 
 

Figure 2.2 Flow-chart for selection of study participants and reasons for non-

response of the participants 
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including re-treatment cases 
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 Other patients who could not be located, who were migrated, for whom information was 

incomplete and thus interviews were discarded, those who were inaccessible due to floods 

as it was rainy season during data collection period, who were defaulted and thus 

interviews were discarded, and who denied participation were classified as non-response. 

2.11 Case definitions 

Case definitions of TB cases as part of research (WHO, 2013): 

1) A bacteriologically confirmed TB case:  is one from whom a biological specimen 

is positive by smear microscopy, culture or WHO approved rapid diagnostics 

(such as Xpert MTB/RIF). 

2) A clinically diagnosed TB case:  is one who does not fulfil the criteria for 

bacteriological confirmation but has been diagnosed with active TB by a clinician 

or other medical practitioner who has decided to give the patient a full course of 

TB treatment. This definition includes cases diagnosed on the basis of X-ray 

abnormalities or suggestive histology and extrapulmonary cases without 

laboratory confirmation. 

3) Pulmonary tuberculosis (PTB):  refers to any bacteriologically confirmed or 

clinically diagnosed case of TB involving the lung parenchyma or the 

tracheobronchial tree. 

4) Extrapulmonary tuberculosis (EPTB):  refers to any bacteriologically confirmed 

or clinically diagnosed case of TB involving organs other than the lungs, e.g. 

pleura, lymph nodes, abdomen, genitourinary tract, skin, joints and bones, 

meninges. 

5) New patients: have never been treated for TB or have taken anti-TB drugs for less 

than 1 month. Newly diagnosed patients are treated under category-1 treatment. 
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6) Previously treated patients: have received 1 month or more of anti-TB drugs in the 

past. They are further classified by the outcome of their most recent course of 

treatment as relapse/failure/defaulter. Re-treatment patients are treated as 

category-2 patients. 

7) Cured: A pulmonary TB patient with bacteriologically confirmed TB at the 

beginning of treatment who was smear- or culture-negative in the last month of 

treatment and on at least one previous occasion. 

8) Treatment completed: A TB patient who completed treatment without evidence of 

failure BUT with no record to show that sputum smear or culture results in the last 

month of treatment and on at least one previous occasion were negative, either 

because tests were not done or because results are unavailable. 

9) Treatment success: The sum of cured and treatment completed. 

2.12 Data collection techniques 

TB disease related information that is secondary data like category of treatment, type 

of TB, type of re-treatment TB disease, HIV status, smear status, weight at first visit, 

treatment outcome was availed through Nikshay with the permission of District 

Tuberculosis Officer (DTO). 

 Primary data like socioeconomic status, food insecurity, diagnosis and treatment related 

details, history of co-morbidity, social cohesion and empowerment, behavioral factors 

like alcohol abuse, smoking, and  treatment expenses from the onset of disease till the 

final outcome were all captured through the interview schedule. 

2.13 Study tool 

This community based study was carried out by using interview schedule which was 

developed for present study from inputs from literature review, and CSDH framework for 

action on social determinants of health. The tool was developed in English initially then 
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translated into Hindi by a member belonging to local community and then was back 

translated into English. The questions were organized under various sections. 

2.14 Operational definitions 

Detailed information on socio-demographic factors, socioeconomic factors, food 

insecurity, behavioral factors, past exposure with TB patients, past history of TB, 

diagnostic and treatment details, side effects of ATT, treatment expenses, and social 

cohesion and social cohesion through empowerment status were explored through 

interview schedule. 

The format of interview schedule is provided in the annexure. 

Some of the information operationalized into variables, is detailed here. 

1) Age: Age of the selected person was taken from Nikshay data and also was cross-

validated with the respondent.  

2) Household size: The actual number of people who shared the same kitchen in the 

last six months before the outcome occured (including selected person). 

3) Average monthly household expenditure: Expenditure for one month on food 

and non-food items for the given household size. 

4) Type of house:  

Kutcha house is the one with mud, thatch roof and thatch walls. 

Pucca house: is the one with concrete walls and concrete roof that is walls made of either 

burnt bricks, stones, cement or metal sheets and roof made of tiles, burnt bricks, asbestos 

or corrugated iron or metal sheet, cement sheet or slate. 

Semi-pucca house: is the one that falls in between kutcha and pucca house and either 

roof or wall is made of pucca material. 

5) Socioeconomic status (SES): was calculated as a composite index by combining 

information from variables like education, occupation, nature of ownership of 
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house, tape of house that is kutcha/semipucca/pucca house, separate room for 

kitchen, stove/chulha used for cooking and assets like bicycle, motorcycle, black 

and white TV, color TV, mobile phone, mixer/grinder, and motor car. Each of the 

categories was scored for each variable and then summed up for each selected 

person and a composite socioeconomic score was calculated. Based on tertiles of 

score households were divided in three categories as low, medium and high SES 

households.  

6) Food insecurity: Food insecurity section had series of four questions which was 

4-item version of the short-form six-item U.S Household Food Security Survey 

module developed by Blumberg et al. (1999) and was validated in Hindi in urban 

slums of Delhi (Agarwal et al., 2009). These questions were asked for a period of 

12 months before the outcome occurred in order to understand the effect of food 

insecurity in household on TB mortality. 

7) Empowerment status: Empowerment score was calculated as composite index 

from variables with item to total correlation more than 10 percent and is explained 

in detail in Chapter-3. 

2.15 Data collection 

Recruitment was done initially by the DOT provider/ ASHA worker. Consenting and data 

collection were done by principal investigator. Participants were selected as described in 

the previous sections. Maintenance of total privacy was always not possible as ASHA 

worker accompanied PI in many instances. 

2.16 Data entry, cleaning and storage 

The data was entered in simultaneously by using EpiData Manager (v2.0.8.56), open 

software. 
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Data cleaning was done for any mismatches or inconsistencies. Data storage as per ICMR 

guidelines are followed, keeping in mind confidentiality requirements. 

2.17 Data analysis and statistical methods 

 Statistical analyses were performed with SPSS 21.0 (Statistical Package for the Social 

Sciences for Windows®, SPSS Inc., Chicago, IL, USA).  

Demographic, socioeconomic, bio-medical characteristics, behavioral factors, exposure to 

TB patients, past history of TB, diagnostic and treatment details, side effects, health 

expenditure and empowerment status were described for cases and controls with the help 

of descriptive statistics- mean (median where appropriate) and standard deviation, 

frequency and percentages. 

Univariate analysis was run with cross-tabulation (chi-square/Fisher‘s exact test) and 

independent t-test for means for category-1 TB patients only. Dose-response relationship 

of smoking and alcohol with TB mortality was explored with chi-square test for linear 

trend. Stratified analysis was done to find out confounders or effect modifiers if any. Also 

stratified analysis was done to postulate gender differences among certain variables. 

Finally, a logically arranged hierarchical model building exercise was undertaken with 

backward stepwise binary logistic regression for the variables which showed statistical 

significance in univariate analysis to get adjusted odds ratios and 95 percent confidence 

intervals.  

2.18 Ethical considerations 

Data collection commenced after the study was approved by institutional ethics 

committee (IEC) of Sree Chitra Tirunal Institute of Medical Sciences and Technology, 

Trivandrum. A detailed information sheet was provided to the respondents and purpose of 

the study was explained. Care was taken to comprehend the study and its purpose, 

particularly among minors and illiterate. After getting written consent, interview schedule 
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was administered among participants. Informed assent was taken from minors along with 

written informed consent of her/his guardian. In case of illiterate participants; information 

sheet was read to them and which was witnessed by another literate person. Participation 

was completely voluntary. Anonymity, privacy and confidentiality at the subject‘s level 

of comfort were ensured. 
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CHAPTER 3 

Results 

This chapter presents results of the study. The first section deals with characteristics 

of sample population. The second section deals with the factors associated with TB 

mortality in univariate and multivariable analysis. 

3.1 Treatment category wise distribution of cases and controls  

Total 178 controls out of 246 and 120 cases out of 123 were studied from all the 

nine tuberculosis units in Bilaspur district. Flowchart of non-response is shown in 

figure 2.2 in methodology chapter. 

Table 3.1 Treatment category wise distribution 

Category of treatment  Cases    Controls 

    N (%)   N (%) 

Category-1 92 (77.3 )  165 (92.7) 

   Category-2 27 (22.7)  13 (7.3) 

Total 119 178 

 

 

  Re-treatment patients (category-2), are more likely to die compared to newly 

diagnosed TB patients (category-1) (Central TB Division, 2017; Santha et al., 

2002). The higher proportion of cat-2 patients among cases compared to controls in 

present study is consistent with this. However proportion of re-treatment TB 

patients of all notified TB patients under RNTCP was 11 percent in 2016 in 

Chhattisgarh state (Central TB Division, 2017). 

Thus considering much higher proportion of cat-2 TB patients among cases 

compared to controls, disproportionate to expected and also in order to avoid a 
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different set of confounders (factors responsible for default/failure might be actually 

confounders for TB mortality), further analysis was restricted to cat-1 TB 

patients only. A summary of the distribution of some important variables in all TB 

patients (new TB and previously treated TB patients) is given in Appendix I. 

3.2 Unit wise distribution of cases and controls 

Table 3.2 Unit wise distribution of cases and controls (Category-1 patients) 

        

Tuberculosis unit Controls Case Total 

DTC 30 (18.2) 17 (18.5) 47 (18.3) 

Bilha 29 (17.6) 18 (19.6) 47 (18.3) 

Gaurella 20 (12.1) 11 (12.0) 31 (12.1) 

Marwahi 22 (13.3) 13 (14.1) 35 (13.6) 

Masturi 10 (6.1)   6 (6.5) 16 (6.2) 

Kota 13 (7.9)   6 (6.5) 19 (7.4) 

TKP   9 (5.4)   4 (4.3) 13 (5.1) 

UB 16 (9.7)   8 (8.7) 24 (9.3) 

Pendra 16 (9.7)   9 (9.8) 25 (9.7) 

Total 165 92 257 

 

 

   Tuberculosis units, ‗DTC‘ (District Tuberculosis Centre) and ‗UB‘ (Urban 

Bilaspur) are located in urban part of Bilaspur and register patients diagnosed of TB 

in two tertiary referral centre‘s in Bilaspur district, which is CIMS hospital and 

District hospital respectively and also from peripheral Designated Microscopy 

Centers in total (DMCs) in Bilaspur city. Other seven units diagnose and treat 

patients mainly from rural areas. Three units Gaurella, Marwahi and Pendra are the 

most distant and are mainly tribal blocks. Kota block also has large proportion of 

tribal population. Nine TB units cover 38 DMCs. 

Distribution of subjects (cases and controls) was more or less same across all the 

quarters, suggesting no seasonal variation. 
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3.3 Bio-medical characteristics of sample population 

Table 3.3 Bio-medical features of cat-1 TB patients 

Variable Controls Cases 

  N (%) N (%) 

Type of the disease 155 83 

Smear positive TB 87 (56.5) 51 (62.2) 

Smear negative TB 47 (30.5) 22 (26.8) 

EPTB 20 (13.0) 9 (11.0) 

   Smear status of SPTB 87 51 

3+ 31 (35.6) 19 (37.3) 

2+ 32 (36.8) 8 (15.7) 

1+ 19 (21.8) 18 (35.3) 

Scanty 5 (5.8) 6 (11.7) 

   Type of EPTB 16 7 

Peripheral lymph nodes 9 (56.3) 0 (00.0) 

Pleural effusion 4 (25.0) 5 (71.4) 

Other 3 (18.8) 2 (28.6) 

   HIV Status 117 66 

Positive  3(2.6) 8 (12.1) 

Negative 114 (97.4) 58 (87.9) 

   Weight at the start of treatment (in 

Kg) 154 81 

Mean (S.D) 43.23 (10.9) 40.98 (11.9) 

<40 53 (34.4) 38 (46.9) 

≥40 101 (65.6) 43 (53.1) 

 

‗Other‘ category of EPTB patients included two TB meningitis and one TB bone 

among controls while one TB meningitis and one TB abdomen among cases. 

Bio-medical details were taken from Nikshay data as explained in methodology 

section but the information was inadequate. Weight was available at the start of 
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treatment for tuberculosis and weight gain during the course of treatment could not 

be explored.  

3.4 Respondent for cases 

Figure 3.1 Respondent for cases 

 

‗Others‘ category in respondent for cases included daughter in law, son in law and a 

maternal aunt. 

3.5 Characteristics of the sample population 

3.5.1 Socio-demographic profile of cases and controls 

Mean age for controls was 38.8 (15.41) years compared to mean age for cases 

45.8(14.1) years with a p value of <0.001. ‗Family size‘ was taken as number of 

persons living together and eating from same kitchen; including selected person that 

is case or control.  
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Table 3.4 Socio-demographic characteristics  

Variable Controls Cases 

  N (%) N (%) 

Age in years 165 92 

15-34 74 (44.8) 17 (18.5) 

35-54 56 (33.9) 43 (46.7) 

>54 35 (21.2) 32 (34.8) 

   Sex 165 92 

Male 115 (69.7) 67 (72.8) 

Female 50 (30.3) 24 (27.2) 

   Marital status 165 92 

Married 110 (66.7) 71 (77.2) 

Never married 35 (21.2) 10 (10.9) 

Divorced/separated 4 (2.4) 2 (2.2) 

Widowed 16 (9.7) 9 (9.8) 

   Type of family 165 92 

Nuclear 131 (79.4) 75 (81.5) 

Joint 34 (20.6) 17 (18.5) 

   Family size  164 92 

≤5 88 (53.7) 44 (47.8) 

>5 76 (46.3) 48 (52.2) 

   Place of residence 165 92 

Urban 37 (22.4) 19 (20.7) 

Urban slum 18 (10.9) 8 (8.7) 

Rural 110 (66.7) 65 (70.7) 

   Religion 165 92 

Hindu 160 (97.0) 91 (98.9) 

Non-Hindu 5 (3.00) 1 (1.10) 

   Caste 165 92 

ST 60 (36.4) 37 (40.2) 

SC 20 (12.1) 15 (16.3) 

OBC 72 (43.6) 38 (41.3) 

General 13 (7.9) 2 (2.2) 

 SC-scheduled caste, ST-scheduled tribes, OBC- other backward classes 
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Mean number of persons living in a house was 5.80 (2.74) among cases and 5.69 

(2.74) among controls. Proportion of urban and rural could not be compared among 

cases and controls, as controls were selected unit wise as those of cases. 

Proportion of Hindu community among both controls and cases is comparable to 

Census 2011 report for Bilaspur district (95.39 percent) (Registrar general of India, 

2011).  

3.5.2 Socioeconomic characteristics of cases and controls 

‗Self employed‘ group included shopkeeper, vendor and other such small scale 

businesses which comes under unskilled or semiskilled category and thus clubbed 

with farmers group. 

Table 3.5 Socio-economic profile of the sample population (a) 

Variable Controls Cases 

  N (%) N (%) 

Schooling 165 92 

No formal schooling 60 (36.4) 44 (47.8) 

Primary school 64 (38.8) 39 (42.4) 

Secondary school 19 (11.5) 7 (7.6) 

Higher secondary school 11 (6.7) 01 (1.1) 

Diploma/Degree 11 (6.7) 01 (1.1) 

   Occupation 165 92 

Govt. Employee 2 (1.2) 3 (3.3) 

Private employee 12 (7.3) 2 (2.5) 

Self employed/Farmer 60 (36.4) 43 (46.7) 

Labourer 48 (29.1) 32 (34.8) 

Home maker 9 (5.5) 3 (3.3) 

Student 12 (7.3) 2 (2.2) 

Unemployed 9 (5.5) 2 (2.2) 

Other 13 (7.9) 5 (5.4) 

   Ration card holder 165 92 

APL 4 (2.4) 3 (3.3) 
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Variable Controls Cases 

  N (%) N (%) 

BPL 146 (88.5) 78 (84.7) 

No card
*
 15 (9.1) 11 (12.0) 

   Type of house 165 92 

Kutcha house 73 (44.2) 50 (54.3) 

Semipucca house 57 (34.5) 23 (25.0) 

Pucca house 35 (21.2) 19 (20.7) 

   No. of rooms 164 92 

≤2 86 (52.4) 46 (50.0) 

>2 78 (47.6) 46 (50.0) 

APL- above poverty line, BPL- below poverty line, * -‗No card‘ category included 

patients who did not get ration card but were applicable to get it and also patients 

who were not applicable to ration card because of their high annual income. 

 Category ‗others‘ in occupation included old age, for whom occupation was not 

applicable, younger age group for whom occupation was not applicable but neither 

they were students, and few patients who were unable to work after illness because 

of continuing morbidity.  

Table 3.6 Socio-economic profile of the sample population (b) 

Variable Controls Cases 

  N (%) N (%) 

Nature of ownership of the house 165 92 

Own house 155 (93.9) 83 (90.2) 

Staying on rent 10 (6.1) 6 (6.5) 

Relatives house 0 (0.0) 3 (3.3) 

   Cooking 165 92 

Inside the house 142 (86.1) 74 (80.4) 

In a separate building 3 (1.8) 3 (3.3) 

In a separate building 20 (12.1) 15 (16.3) 

   Separate place for kitchen 165 92 

Yes 143 (86.7) 74 (80.4) 

No 22 (13.3) 18 (19.6) 

   Primary source for cooking  165 92 

Stove  36 (21.8) 13 (14.1) 

Chulha 129 (78.2) 79 (85.9) 
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Variable Controls Cases 

  N (%) N (%) 

   Type of fuel
+ 

  LPG/natural gas 53 (32.1) 26 (28.3) 

Kerosene 11 (6.7) 12 (13.0) 

Wood 135 (81.8) 81 (88.0) 

Dung cakes 75 (45.5) 32 (34.8) 

   Assets
+ 

  Bicycle 129 (78.2) 56 (60.9) 

Motorbike 44 (26.7) 17 (18.5) 

Mixer 16 (9.7) 10 (10.9) 

Black and white TV 3 (1.8) 2 (2.2) 

Colour TV 104 (63.0) 51 (55.4) 

Mobile phone 139 (84.2) 66 (71.7) 

Radio 4 (2.4) 3 (3.3) 

Motor car 1 (0.6) 0 (0.00) 

   Monthly expenditure (in rupees) 

 ≤4000 88 (53.3) 54 (58.7) 

4001-8000 59 (35.8) 30 (32.6) 

>8000 18 (10.9) 8 (8.7) 

   SES  165 92 

Low  56 (33.9) 44 (47.8) 

Medium 50 (30.3) 31 (33.7) 

High 59 (35.8) 17 (18.5) 

+ Frequency and percentages do not add to 100 due to multiple responses, SES- 

socio-economic status of the household 

‗ Separate place for kitchen‘ was categorized as yes for those who had either a 

separate room for kitchen inside the house or cook outdoors or have a separate 

building for kitchen and no for those who were cooking and sleeping in the same 

room. 

A composite Socioeconomic score was calculated for every individual by scoring 

variables education, occupation, type of house, nature of ownership of the house, 

usage of stove/chulha for cooking, separate room/place for kitchen and assets like 
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cycle, motor-cycle, TV, mixer and Motor-car. Based on tertiles households were 

divided into low, medium and high socioeconomic households.  

3.5.3 Food insecurity among cases and controls 

The questions addressed to know the food insecurity level was at household level to 

see whether it was associated with TB mortality. 

Table 3.7 Level of food insecurity among cases and controls households 

  Food security Controls  Cases 

    N (%) N (%) 

 

Food secure 114 (69.1) 61 (66.3) 

 

Food insecure 36 (21.8) 23 (25.0) 

  Food insecure with hunger 15 (9.1) 8 (8.7) 

 

Total 165 92 

 

Overall food insecurity levels (including both food insecure and food insecure with 

hunger) among both cases households (30.9 percent) and controls households (33.7 

percent) were higher. 

3.5.4 Position of selected person in the family 

Table 3.8 Position of selected person in the family 

Variable controls  cases 

  N (%) N (%) 

Head of family 165 92 

Selected person  85 (51.5) 49 (53.3) 

Other 80 (48.5) 43 (46.7) 

   Breadwinner 165 92 

Selected person  69 (41.8) 44 (47.8) 

Other 96 (58.2) 48 (52.2) 

   Decision-maker 165 92 

Selected person  97 (58.8) 32 (34.8) 

Other 68 (41.2) 60 (65.2) 



40 
 

This was to know; whether being breadwinner of the family affects the income level 

of the house further and worsens the socioeconomic status of household, which 

further increases the chance of death. Decision making was making a decision about 

when to seek health care and where to seek.  

3.6 Pattern of behavioral factors among cases and controls 

3.6.1 Frequency distribution of smoking status  

Table 3.9 Distribution of smoking status  

Variable Controls Cases 

  N (%) N (%) 

Ever smoker 165 92 

Yes 47 (28.5) 37 (40.2) 

No 118 (71.5) 55 (59.8) 

   Smoking status 47 36 

Continued during treatment 6 (12.8) 9 (24.3) 

Stopped after diagnosis 29 (61.7) 23 (62.2) 

Stopped before diagnosis 12 (25.5) 5 (13.5) 

   Passive smoking 165 92 

Yes  28 (15.8) 21 (22.8) 

No 139 (84.2) 71 (77.2) 

 

Smoking includes beedi/cigarette/ ganja and does not take into consideration 

smokeless tobacco. Passive smoking meant exposure to second hand smoke. 

Smoking status was asked among ever smokers, whether patient stopped smoking 

much before diagnosis or stopped smoking after diagnosis or continued to smoke 

during treatment. 

3.6.2 Pattern of alcohol usage 

Usage of alcohol here tried to address consumption of any drink containing alcohol 

like beer, whisky, toddy, or locally prepared alcohol.  
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Table 3.10 Distribution of alcohol usage  

Variable Controls Cases 

  N (%) N (%) 

Alcohol ever user 164 92 

Yes 78 (47.6) 59 (64.1) 

No 86 (52.4) 33 (35.9) 

   Current status 78 59 

Continued to use during treatment 20 (25.6) 19 (32.2) 

Stopped alcohol after diagnosis 50 (64.1) 36 (61.0) 

Stopped alcohol before diagnosis 8 (10.3) 4 (6.8) 

   Ever missed ATT due to alcohol 20 19 

Yes 5 (25.0) 7 (36.8) 

No 15 (75.0) 12 (63.2) 

 

3.7 History of contact with TB patients 

Among both cases and controls, commonest source of exposure was immediate 

family member living in the same household. Category ‗Other‘ included two health 

workers (a nursing assistant and a ward boy), one friend and one villager. 

Table 3.11 History of contact with the TB patient  

Variable Controls Cases 

  N (%) N (%) 

Contact with the TB patient 70 (42.4) 36 (39.1) 

   Relationship with the exposed person 70 36 

Immediate family member 36 (51.4) 18 (50.0) 

in the same household 

  Relative 20 (28.6) 15 (41.7) 

Neighbourer 10 (14.3) 03 (08.3) 

Other 04 (05.7) 00 (00.0) 

 

3.8 Symptoms, diagnosis and treatment related characteristics 
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3.8.1 Presenting symptoms of disease among cases and controls 

Table 3.12 Symptoms associated with TB disease 

Presenting complaints
+
 Controls Cases  

  N (%) N (%) 

Cough 141 (85.5) 78 (85.7) 

Fever 137 (83.0) 79 (86.8) 

Weight loss 124 (77.0) 74 (82.2) 

Blood in sputum  27 (20.3) 15 (24.2) 

Other  48 (27.1)  29 (24.2) 

+ Frequency and percentages do not add to 100 due to multiple responses 

‗Other‘ symptoms included breathlessness, chest pain, chest tightness, loss of 

appetite, convulsions, headache, swelling neck, swelling shoulder, etc. 

3.8.2 Healthcare seeking actions and diagnostic details 

„Unqualified medical practitioner‟ (Local doctor) was what respondents meant, 

as Bengali doctor who either visits and treats patients in their homes or practices at 

a nearby place, and is the one without any authenticated degree to do so.  

The median duration of symptoms before getting diagnosed was 60 days (range was 

0-1642 for controls while 7-545 for cases) for both cases and controls. Duration of 

symptoms equal to zero days for one of the control was in case of a TB meningitis, 

when patient became unconscious suddenly without any prior symptoms and 1642 

days for one of the control, where patient had swelling cervical lymph node (TB 

lymph node) for four and half years. 

Average duration of symptoms was recalculated excluding EPTB cases, in order to 

remove extreme values due to EPTB cases.  

Table 3.13 Health care seeking and diagnostic details  
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Variable Controls Cases  

  N (%) N (%) 

Whom consulted first 164 92 

Government doctor 34 (20.7) 26 (28.3) 

Private clinician 39 (23.8) 23 (25.0) 

Traditional healer 14 (8.5) 11 (12.0) 

ANM 1 (0.6) 5 (5.4) 

Unqualified medical practitioner 59 (36.0) 25 (27.2) 

Medical Shop 17 (10.4) 2 (2.1) 

   

Reason for choosing mentioned provider 162 91 

Lack of money 32 (19.8) 26 (28.5) 

Faith and belief 46 (28.4) 29 (31.9) 

Near to the residence 83 (51.2) 36 (39.6) 

Confidentiality 1 (0.6) 0 (0) 

   

No. of providers till got diagnosed of TB 164 91 

Mean (S.D) 2.99 (1.78) 2.90 (1.76) 

≤3 114 (69.5) 62 (68.1) 

>3 50 (30.5) 29 (31.9) 

   Where got diagnosed 165 92 

Doctor in Govt. hospital 130 (78.8) 74 (80.4) 

Private doctor 35 (21.2) 18 (19.6) 

   Duration of symptoms before getting diagnosed of 

TB in days 163 91 

Mean (S.D) 105 (160.9) 102.4 (99.0) 

≤60 days 98 (60.1) 45 (49.5) 

>60 days 65 (39.9) 46 (50.5) 

   
Duration of symptoms before getting diagnosed of 

TB excluding EPTB patients in days 

  Mean (S.D) 95.22 (104.5) 105.5 (105.6) 

Median (range) 60 (1-365) 60 (7-545) 

   Treatment initiation delay in days 164 92 

Mean (S.D) 2.17 (2.65) 1.66 (2.18) 

   Whether admitted 165 92 

Yes 31 (18.8) 69 (75.0) 

   Duration of admission in days 

  Mean (S.D) 9.55 (7.3) 14.23 (11.1) 
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This ‗duration of symptoms before getting diagnosed of TB‘, includes both patient 

delay and health system delay together. The delays were not explored separately 

(limitation of study). ‗Treatment initiation delay‘ was the time taken to start the 

treatment since the diagnosis of TB. 

Large proportions of cases were admitted in the hospital compared to the controls. 

This could be either before diagnosis or in the end stages of their life. 

3.8.3 Level of counselling to cases and controls from health care providers 

Majority of cases and controls have received prompt advice from health care 

providers with slight differences among cases and controls. 

Table 3.14 Extent of counselling from health care providers 

Variable Controls Cases 

  N (%) N (%) 

Whether counselled
+ 

  Treatment duration 163 (99.4) 88 (97.8) 

Dosages of drugs 161 (98.2) 82 (94.3) 

Drug side effects 138 (84.1) 78 (89.7) 

Need for regular drug intake 160 (97.6) 83 (95.4) 

Follow-up smear examination 146 (90.7) 78 (90.7) 

   Stop Smoking 165 92 

Yes 45 (27.3) 37 (40.2) 

No 3 (1.8) 1 (1.1) 

Not applicable 117 (70.9) 54 (58.7) 

   Stop alcohol 164 91 

Yes 75 (45.8) 58 (63.7) 

No 4 (2.4) 2 (2.2) 

Not applicable 85 (51.8) 31 (34.1) 

   Nutrition 164 91 

Yes 139 (84.8) 71 (78.0) 

No 25 (15.2) 20 (22.0) 

+ - Percentages and count do not add to 100 due to multiple responses 
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Advice on nutrition was lesser than on other aspects or it was limited or was 

wrongly given (patients were asked to defer from non-vegetarian diet including egg 

which is rather necessary protein source). 

3.8.4 Treatment completion details 

Table 3.15 DOT centre and treatment completion details 

Variable Controls Cases 

  N (%) N (%) 

Dot centre 164 91 

Doorstep delivery 107 (65.2) 50 (54.9) 

PHC/sub centre 22 (13.4) 36 (39.6) 

Private hospital 3 (1.8) 1 (1.1) 

Mitanin
*
 house 31 (18.9) 4 (4.4) 

Anganwadi 1 (0.6) 0 (0) 

   Dot centre distance in meters 57 28 

Mean (S.D) 2520(3531) 4992(7798) 

   Attitude of DOT provider 162 88 

Very satisfactory 16 (9.9) 7 (8.0) 

Satisfactory 144 (88.9) 79 (89.8) 

Poor 2 (1.2) 2 (2.3) 

   Missed medication 164 92 

>4 times 3 (1.8) 7 (7.6) 

2-4 times 10 (6.1) 6 (6.5) 

Once 25 (15.2) 10 (10.9) 

Never 126 (76.8) 66 (71.7) 

Don‘t remember 0 (0) 3 (3.3) 

   Reason for missing medication 36 20 

Went outside 14 (38.9) 1 (5.0) 

Side effect 11 (30.6) 16 (80.0) 

Alcohol 3 (8.3) 2 (10.0) 

Other 8 (22.2) 1 (5.0) 

   Retrieval action 37 23 

Yes 21 (56.8) 17 (73.9) 
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Variable Controls Cases 

  N (%) N (%) 

Retrieval action by 

  DOT provider 20 (71.4) 14 (73.7) 

TBHV 4 (14.3) 7 (36.8) 

STS 2 (7.1) 2 (10.5) 

PHC- Primary health centre, * - ASHA worker is called Mitanin in Chhattisgarh, 

STS- senior treatment supervisor, TBHV- tuberculosis health visitor 

‗DOT centre‘ means from where patient used to get every alternate day doses of 

ATT. ‗DOT‘ provider is the person entrusted to monitor the patient if s/he was 

taking medicines regularly or not. ‗Retrieval action‘ meant, was there any attempt 

made from health care providers to regain the patient to ATT.  

3.8.5 Adverse drug reactions among cases and controls 

Table 3.16 Side effects of ATT 

Variable Controls Cases P value 

  N (%) N (%)   

Side effects 164 92 

 Yes 96 (58.5) 63 (68.5) 

 No 68 (41.5) 20 (21.7) 

 Don‘t remember 0 (0) 9 (9.8) 

 

    Which side effects
+
 

   Drowsiness 34 (35.1) 16 (25.8) 

 GI upset 45 (46.4) 32 (51.6) 

 Vomiting 18 (18.6) 23 (37.1)
*
 0.009 

Burning in extremities 8 (8.2) 4 (6.5) 

 Joint pain 3 (3.1) 1 (1.6) 

 Blurring of vision 4 (4.2) 0 (0) 

 Ringing in ears 4 (4.2) 1 (1.6) 

 Giddiness 30 (18.2) 15 (16.3) 

 Jaundice 1 (1) 5 (8.1)
*
 0.035

^ 

Other 23 (13) 15 (12.5)   

+ Frequency and percentages do not add to 100 due to multiple responses,               

^ - Fisher‘s exact test p value 
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About 68.5 percent of cases experienced some or other side effect compared to 58.5 

percent of the controls (p value of 0.007). This could be explained in both 

directions, because cases due to their serious condition were more likely to 

experience side effects like vomiting and gastrointestinal upset due to their less 

ability to cope-up with medicines and it was also possible that higher proportion 

cases experienced side effects compared to controls. Striking difference was seen in 

vomiting and jaundice when compared among cases and controls. Such a higher 

proportion of jaundice among cases could partly be explained by higher proportion 

of HIV patients among cases compared to controls. Whether this jaundice was due 

to ATT or ARV could not be explored. 

3.9 Health expenditure among cases and controls and mechanism of health 

expenditure management 

Table 3.17 Health expenditure and its management  

Variable Controls Cases P value 

  N (%) N (%) 

 Health expenditure 162 92 

 Yes 139 (85.8) 90 (97.8) 0.002 

    Health expenditure 140 88 

 Mean (S.D) 18280 (42911) 38814 (46692) 0.001
$ 

≤20000 rupees 120 (85.7) 45 (51.1) <0.001 

>20000 rupees 20 (14.3) 43 (48.9) 

 
    Management of Health expenditure

+
  

   Managed from household  Savings 92 (66.2) 35 (38.9) 

 Borrowed from relatives 30 (21.6) 35 (38.9) 

 Took money on interest 46 (33.1) 57 (63.3) 

 Sold assets like cattle, house, 

farm/other 8 (5.8) 12 (13.3) 

 Reduction on food expenditure 1 (0.6) 0 (0)   

+ Percentages and count do not add to 100 due to multiple responses, $ - 

Independent T test p value  
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Health expenditure involved cost incurred from the start of illness till the final 

outcome of disease (death in case of cases and cure or treatment completion in case 

of controls). It involved direct as well as indirect cost such as travelling and food 

expenses when patient were admitted.  

3.10 History of co-morbidities among cases and controls 

 In this study one patient had both DM and HIV. ‗Other‘ co-morbidities stated 

include hypertension, chronic kidney disease, heart disease, mental disorders, 

thyroid disorder, and mouth cancer. Co-morbidities stated by respondents could not 

be cross-validated with treatment cards or any other documents in most of the 

patients. 

Table 3.18 History co-morbidities  

Variable Controls Cases 

  N (%) N (%) 

Any co-morbidity 164 92 

Yes 23 (14.0) 45 (49.5) 

   Co-morbidities 164 92 

Diabetes Mellitus 9 (5.5) 15 (16.3) 

   Chronic Lung diseases 5 (3.0) 8 (8.7) 

   HIV 3 (1.8) 9 (9.8) 

   Other 6 (3.7) 15 (16.3) 

 

3.11 Empowerment status (through social cohesion and social capital) 

Member of any committee meant active member of any committee like school 

committee, yuva sangathan, self help group (SHG), students association, bajrang 

dal, any political group, religious group, etc.  

Table 3.19 Empowerment status of the person 
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Variable Controls Cases 

  N (%) N (%) 

Any committee member 15 (9.1) 4 (4.3) 

   Benefitted being a member 15 4 

Greatly 2 (13.3) 0 (0) 

Fairly 7 (46.7) 4 (100.0) 

A little 1 (6.7) 0 (0) 

Not at all 5 (33.3) 0 (0) 

   Help in a crisis
+ 

  Family 149 (91.4) 84 (91.3) 

Relative 42 (25.8) 27 (29.3) 

Neighbourer 12 (7.4) 7 (7.6) 

Friends 9 (5.5) 3 (3.3) 

Others 3 (1.8) 0 (0) 

No one would help 17 (10.4) 8 (8.7) 

   Accepted member of community 164 92 

Yes 164 (100.0) 89 (96.7) 

No 0 (0) 2 (2.2) 

Not sure 0 (0) 1 (1.1) 

   Read newspaper 164 92 

Everyday 22 (13.4) 10 (10.9) 

Less than everyday 47 (28.7) 20 (21.7) 

Never 95 (57.9) 62 (67.4) 

   Watch television 164 92 

Everyday 70 (42.7) 31(33.7) 

Less than everyday 44 (26.8) 26 (28.2) 

Never 50 (30.5) 35 (38.0) 

   Road accessibility 164 92 

All year long 158 (96.3) 88 (95.7) 

Not during certain seasons 2 (1.2) 2 (2.2) 

Never easily accessible 4 (2.4) 2 (2.2) 

   Ever borrowed money from  someone 163 92 

Yes 103 (63.2) 56 (60.9) 

   Have bank account 163 91 

Yes 126 (77.3) 63 (69.2) 

   Denied participation in community activities 163 92 

Yes 1 (0.6) 1 (1.1) 

   Difficulty in socialising with other community 163 92 

Yes 6 (3.7) 3 (3.3) 

   Empowerment status 163 92 

Low 82 (50.3) 58 (63.0) 

High 81 (49.7) 34 (37.0) 

+ Percentages and count do not add to 100 due to multiple responses 
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When asked for, who helped or were likely to help cases and controls in crisis 

situation, 91 percent of cases respondents and controls said, family helped them in 

crisis. Almost all of them were accepted member of community except two cases; 

the reason stated was because patient was an alcoholic. Reading newspaper 

compared to watching television was comparatively less among both cases and 

controls, as it was not easily available at village level. One case and one control 

were denied participation in community activities (filling water from common tap 

and in upper caste marriage respectively). The reason why patients faced difficulty 

in socialising with other communities was caste differentiation. 

 The variables with some variability from above table were scored on a scale from 

zero to one depending on responses so that each variable would contribute 

maximum one point. This score was tested with scale diagnostics primarily to 

identify variables that correlate more to the total.  Variables with item to total 

correlation more than 10 percent were selected and empowerment score was 

calculated as a composite index, by scoring responses of variables ‗family helps in 

crisis‘, ‗friend helps in crisis‘ ‗read newspaper‘, ‗watch TV‘. The median of 

empowerment score was 0.75 for controls. Subjects were categorized into two 

groups, low empowerment status (those with empowerment score less than or equal 

to median of eight) and high empowerment status (with empowerment score greater 

than median).  

3.12 Factors associated with TB mortality (results of univariate analysis) 

This section again is divided in various subsections. Bio-medical, socio-

demographic, socioeconomic, behavioural factors, diagnosis and treatment related 

factors, health expenditure, co-morbidities, and empowerment status are discussed 
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under these sub-sections separately. Pearson‘s chi square test, chi square test for 

trend and binary logistic regression were run to see the association between 

important predictor variables and TB mortality. 

3.12.1 Bio-medical risk factors associated with TB mortality 

Table 3.20 Bio-medical factors associated with TB mortality 

Variable Controls Cases P value Crude OR(95% CI) 

  N (%) N (%)     

Type of the disease 155 83 
  Smear positive TB 88 (56.8) 52 (62.7) 0.534 1.31 (0.56-3.09) 

Smear negative TB 47 (30.3) 22 (26.5) 0.934 1.04 (0.41-2.65) 

EPTB 20 (12.9) 9 (10.8) 
 

1.00 

     Type of EPTB 16 7 
  Peripheral lymph nodes 9 (56.3) 0 (0.0) 
  Pleural effusion 4 (25.0) 5 (71.4) 
  Other 3 (18.8) 2 (28.6) 
  

     Smear status of SPTB 87 51 0.035 
 3+ 31 (35.6) 19 (37.3) 

  2+ 32 (36.8) 8 (15.7) 
  1+ 19 (21.8) 18 (35.3) 
  Scanty 5 (5.8) 6 (11.7) 
  

     HIV Status 117 66 
  

Positive  3(2.6) 8 (12.1) 0.019
$
 5.24 (1.34-20.50) 

Negative 114 (97.4) 58 (87.9) 
 

1.00 

     Weight at the start (in Kg) 154 81 
  

Mean (S.D) 43.2 (10.9) 40.9 (11.9) 0.147 
^
 

 <40 53 (34.4) 38 (46.9) 0.062 1.67 (0.97-2.91) 

≥40 101 (65.6) 43 (53.1)   1.00 

^ - p value by independent T test to compare means, $ - Fisher‘s exact test p value, 

OR- odds ratio, CI- confidence interval 

Smear status among cases and controls though showing significant differences, a 

specific trend could not be seen.  

3.12.2 Socio-demographic factors associated with TB mortality 
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Table 3.21 Socio-demographic risk factors associated with TB mortality 

Variable Controls Cases P value Crude OR (95% CI) 

  N (%) N (%)     

     Age in years 165 92 

  >54 35 (21.2) 32 (34.8) <0.001 3.98 (1.95-8.12) 

35-54 56 (33.9) 43 (46.7) <0.001 3.34 (1.73-6.47) 

15-34 74 (44.8) 17 (18.5) 

 

1.00 

     Sex 165 92 

  Male 115 (69.7) 67 (72.8) 0.597 1.165 (0.66-2.05) 

Female 50 (30.3) 24 (27.2) 

 

1.00 

     Marital status 165 92 

  Married 110 (66.7) 71 (77.2) 0.165 1.5 (0.85-2.66) 

Never married or 

Widowed or 

separated 55 (33.3) 21 (22.9) 

 

1.00 

     Type of family 165 92 

  Nuclear 131 (79.4) 75 (81.5) 0.682 1.15 (0.59-2.19) 

Joint 34 (20.6) 17 (18.5) 

 

1.00 

     Religion 165 92 0.425 

 Hindu 160 (97.0) 91 (98.9) 

  Non-Hindu 5 (3.0) 1 (1.1) 

       Caste 165 92 

  ST 60 (36.4) 37 (40.2) 0.078 4.01 (0.86-18.77) 

SC 20 (12.1) 15 (16.3) 0.057 4.88 (0.95-24.94) 

OBC 72 (43.6) 38 (41.3) 0.117 3.43 (0.74-15.99) 

General 13 (7.9) 2 (2.2) 

 

1.00 

     Family size
*
  164 92 

  ≤5 88 (53.7) 44 (47.8) 0.371 1.26 (0.76-2.11) 

>5 76 (46.3) 48 (52.2)   1.00 

OR- odds ratio, CI- confidence interval, * family size is number of persons living 

and eating from the same kitchen including selected person. SC- scheduled caste, 

ST-scheduled tribes, OBC- other backward classes. 

 

3.12.3 Socioeconomic factors associated with TB mortality 

Education and SES were significantly associated with TB mortality.  
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Table 3.22 Socio-economic factors associated with TB mortality 

Variable Controls Cases P value Crude OR (95%CI) 

  N (%) N (%)     

     Schooling 165 92 

  No school 61 (37.0) 45 (48.9) 0.002 3.78 (1.61-8.84) 

Primary schooling 63 (38.2) 39 (42.4) 0.008 3.17 (1.35-7.47) 

Secondary & above 41 (24.8) 8 (8.7) 

 

1.00 

     Occupation 165 92 

  Farmer/self business 60 (36.4) 42 (45.7) 0.353 1.63 (0.58-4.59) 

Labourer 48 (29.1) 32 (34.8) 0.412 1.56 (0.54-4.47) 

Other 43 (26.1) 12 (13.0) 0.465 0.65 (0.21-2.06) 

Salaried employee 14 (8.5) 6 (6.5) 

 

1.00 

     SES 165 92 

  Low 56 (33.9) 44 (47.8) 0.003 2.72 (1.39-5.32) 

Medium 50 (30.3) 31 (33.7) 0.032 2.15 (1.07-4.34) 

High 59 (35.8) 17 (18.5) 

 

1.00 

     Food security 

    Food secure 114 (69.1) 61 (66.3) 

 

1.00 

Food insecure & food 

51 (30.9) 31 (33.7) 0.646 1.14 (0.66-1.96) insecure with hunger 

     Monthly Expenditure in rupees  

    ≤4000                     87 (52.7)  54 (58.7) 0.357 1.27 (0.76-2.13)  

>4000                            78 (47.3)  38 (41.3)   1.00 

  SES- socioeconomic status 

3.12.4 Behavioural factors associated with TB mortality 

Ever smoker and ever use of alcohol were associated with TB mortality. Ever 

smokers were at 1.69 (CI 0.98-2.88) times risk of dying compared to never smokers 

and TB patients with ever use of alcohol were at 1.97 (CI 1.17-3.33) times risk of 

TB death compared to never use of alcohol. 

Table 3.23 Smoking and alcohol use associated with TB mortality 
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Variable Controls Cases P value Crude OR (95%CI) 

  N (%) N (%)     

Ever smoker 

    Yes 47 (28.5) 37 (40.2) 0.056 1.69 (0.98-2.88) 

No 118 (71.5) 55 (59.8) 

 

1.00 

     Passive smoking 165 92 0.162 1.58 (0.83-3.01) 

Yes  28 (15.8) 21 (22.8) 

 

1.00 

No 139 (84.2) 71 (77.2) 

       Alcohol ever user 164 92 

  Yes 78 (47.6) 59 (64.1) 0.011 1.97 (1.17-3.33) 

No 86 (52.4) 33 (35.9)   1.00 

OR- odds ratio, CI- confidence interval 

Table 3.24 Dose-response relationship of substance use (Alcohol usage and 

smoking) and TB mortality (chi square test for trend) 

Exposure Cases Controls Total OR (95%CI) P value 

Smoking 

     Never smoker 55   118   173 1.00 0.018 

Ever Smoker 5   12   17 0.89 (0.30-2.66) 

 Stopped after diagnosis 23   29   52 1.70 (0.90-3.21) 

 Continued smoking after  9   6   15 3.22 (1.09-9.49) 

  diagnosis 

     
      Alcohol 

     Never User 33  86   119 1.00 0.007 

Ever user 4  8   12 1.31 (0.37-4.67) 

 Stopped after diagnosis 36  50   86 1.89 (1.06-3.41) 

 Continued to use after 19  20   39 2.50 (1.19-5.28) 

  diagnosis           

 

Smoking and usage of alcohol as shown in Table 3.24, showed a statistically 

significant dose-response association with TB mortality when compared with 

baseline that is never user. 

3.12.5 Diagnostic and treatment related factors associated with TB mortality 

3.12.5.1 Diagnostic factors associated with TB mortality 
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Table 3.25 Health seeking behaviour associated with TB mortality 

Variable Controls Cases P value 

  N (%) N (%)   

Duration of symptoms till got  

diagnosed (in days) 163 91 

 Mean (S.D) 105 (160.9) 102.4 (99.0) 0.867
$
 

Median (range) 60 (0-1642) 60 (7-545) 

 
    Symptoms duration before 

diagnosis categorised in days 163 91 

 ≤60 days 98 (60.1) 45 (49.5) 0.1 

>60 days 65 (39.9) 46 (50.5) 

 
    Duration of symptoms before 

getting diagnosed excluding EPTB 

in days 133 74 

 Mean (S.D) 95.2 (104.5) 105.5 (105.6) 0.498
$
 

Median (range) 60 (1-365) 60 (7-545) 

 
    Treatment initiation delay in days 164 92 0.119

$ 

Mean (S.D) 2.17 (2.7) 1.66 (2.2) 

     Number of providers contacted 

before getting diagnosed 164 91 

 Mean (S.D) 2.99 (1.8) 2.90 (1.8) 0.708
$
 

Median (range) 3 (1-9) 2 (1-10) 

     No. of providers categorised 164 91 0.819 

≤3 114 (69.5) 62 (68.1) 

 >3 50 (30.5) 29 (31.9) 

     Whether Admitted 165 92 

 Yes 31 (18.8) 69 (75.0) <0.000 

No 134 (81.2) 23 (25.0) 

 
    Admission duration (in days) 31 69 

 Mean (S.D) 9.55 (7.33) 14.23 (11.05) 0.034
$
 

$ - Independent T test p value 

Average total delay (includes both patient delay and health system delay) was not 

much different amongst cases and controls, due to higher proportion of EPTB 

patients ( specifically due to higher proportion of TB lymph node among controls, 
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which tend to be neglected due to mild nature and thus present lately) among 

controls compared to cases.  

Significant proportion of cases were admitted compared to controls, though it could 

not be concluded that hospital admission was associated with TB mortality, dying 

patients were more likely to get admitted compared to controls. Similarly duration 

of admission was significantly higher among cases compared to controls, but could 

not be concluded as it could be consequence due to seriousness of disease rather 

than a risk factor. 

3.12.5.2 Treatment related factors associated with TB mortality 

Table 3.26 Non-compliance associated with TB mortality 

Variable Controls Cases P value 

  N (%) N (%)   

Dot Centre 164 91 
 Dot providers house 32 (19.5) 4 (4.4) <0.000 

Doorstep delivery 107 (65.2) 50 (54.9) 
 Hospital/sub-centre 25 (15.2) 37 (40.7) 
 

    Dot providers attitude 162 88 
 Very satisfactory 16 (9.9) 7 (8.0) 
 Satisfactory 144 (88.9) 79 (89.8) 
 Poor 2 (1.2) 2 (2.3) 
 

    Distance from DOT centre (in 

metres) 
   

Mean (S.D) 2520(3531) 4992(7798) 0.047
$
 

    Missed medication (non-compliance) 164 89 
 

> 4 times 3 (1.8) 7 (7.9) 0.108 

2-4 times 10 (6.1) 6 (6.7) 

 Once 25 (15.2) 10 (11.2) 

 Never 126 (76.8) 66 (74.2) 
     Retrieval action 37 23 
 Yes 21 (56.8) 17 (73.9) 0.18 

No 16 (43.2) 6 (26.1)   

$ - Independent T test p value, ^ - Fisher‘s exact test p value 
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Controls (65.2 percent) were more likely to get ATT at their doorsteps compared to 

cases (54.9 percent), and which was statistically significant also. But this could not 

be concluded as a risk factor of TB mortality, as a significant proportion of cases 

were admitted (for whom DOT centre was stated as hospital) and died in hospital 

itself. Similarly distance from DOT centre, even though was found to be significant 

could not be concluded as a risk factor as most of the patients were admitted and 

got treatment from hospital and died in hospital itself. 

A trend for non-adherence (those who missed medications) could be seen among 

cases and controls when compared to baseline (that is patients who never missed 

ATT). Patients who missed ATT more than four times and who missed 2-4 times 

were at 4.45 times and 1.14 times at odds of TB death (though this association was 

not statistically significant, p-value 0.155). 

3.12.6 Health expenditure and TB mortality 

 As shown in table 3.17 (page no.47), average health expenditure was significantly 

higher among cases compared to controls (p value 0.001) and also proportion of 

cases who incurred health expenses more than 20,000 rupees was significantly 

higher among cases compared to controls (p value 0.002). Cases due to seriousness 

of their disease condition were likely to incur more expenses compared to controls, 

so it may be prudent not to deduce that higher health expenditure was associated 

with TB mortality. 

3.12.7 Other diseases associated with TB mortality (co-morbidity) 
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History of ‗any co-morbidity‘ (included heart disease, hypertension, stroke, mental 

disorders, kidney diseases, thyroid disorder, mouth cancer, etc. in addition to HIV, 

diabetes, and chronc lung disorders) was significantly associated with TB mortality.  

Table 3.27 History of other diseases associated with TB mortality 

Variable Controls Cases P value Crude OR (95% CI) 

  N (%) N (%)     

Any co-morbidity 164 91 

  Yes 23 (14.0) 45 (49.5) <0.001 5.99 (3.28-10.95) 

     Co-morbidities 165 92 

  Diabetes Mellitus 9 (5.5) 15 (16.3) 0.004 3.38 (1.41-8.06) 

     Chronic Lung diseases 5 (3.0) 8 (8.7) 0.057
^ 

3.05 (0.97-9.61) 

     HIV 3 (1.8) 9 (9.8) 0.009
^ 

5.86 (1.54-22.21) 

^ - Fisher‘s exact test p value 

3.12.8 Empowerment status  

Cases had significantly higher proportion of patients who were less empowered 

(63.0 percent) compared to controls (50.3 percent), with p value of 0.051. TB 

patients who were less empowered were 1.69 (CI 0.99-2.84) times at risk of dying 

compared to more empowered group. 

3.13 Factors associated with TB mortality (multivariable analysis) 

Univariate analysis revealed higher odds of death among age groups more than 54 

years old and age group 35-54 years old, no schooling and primary schooling group, 

farmers and laborers, low SES, lower caste group, among smokers and alcohol 

users, any co-morbidity, weight at first visit < 40kg and those with low 

empowerment status. Also health expenditure and side effects showed significant 

differences among cases and controls.  
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A composite SES score was calculated (education and occupation were included to 

calculate SES score) and divided in three categories. Thus only SES was taken 

further for multivariable analysis. Temporal sequence was not clear for side effects 

and health expenditure, so were not taken further for multivariable analysis. Finally, 

a logically arranged hierarchical model building exercise was undertaken with 

backward stepwise binary logistic regression, putting variables which showed 

statistical significance in univariate analysis to get adjusted odds ratios with 95 

percent confidence intervals. Stratified analysis was done before that to check for 

any confounders across age, sex and SES groups. Almost all variables were found 

to be potential effect modifiers.  

Hierarchical model building 

Model one: Age, sex, SES and caste were put and binary logistic regression 

(‗Backward: Wald‘) was run. Age and SES were significant. 

Model two: Food insecurity and empowerment status were put with an additional 

interaction term as empowerment status was found to be a potential mediator of the 

relationship between food insecurity and outcome. Both were not found significant, 

but in univariate analysis empowerment was found to be significant when an 

interaction term for empowerment status and food insecurity was run alongside. 

Age and SES showed significance and thus retained for model three. 

Model three: Usage of alcohol, smoking, history of any co-morbidity, and weight 

were added finally, while age and SES were retained and binary logistic regression 

(‗Backward: Wald‘) was run again. 

Finally age, SES, Co-morbidity and alcohol usage were found to be significant. 
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Multivariable analysis concludes that patients with age group >54 years and in the 

age group 35-54 years old, were 2.40 (CI 0.94-4.27) times and 2.00 (CI 1.04-5.58) 

times likely to die compared to TB patients in age group 15-34 years old 

respectively. Patients who belonged to low SES group were 2.73 (CI 1.19-6.22) 

times likely to die compared to patients in high SES group. 

Table 3.28 Factors associated with TB mortality in multivariable analysis (a) 

Risk factor for TB mortality Adjusted OR 95% CI 

Age (categorized) in years 

  >54  2.404 0.940-4.268 

35-54 2.003 1.035-5.584 

15-34 1.000 

 
   SES 

  Low 2.729 1.197-6.219 

Medium 1.792 0.755-4.250 

High 1.000 

 
   Alcohol Usage 

  Continued to use during treatment 2.781 1.146-6.751 

Stopped during treatment 1.901 0.937-3.853 

Stopped before treatment 1.069 0.248-4.603 

Never user 1.000 

 

   History of any Co-morbidity 5.472 2.819-10.622 

SES- socioeconomic status, CI- confidence interval 

Similar steps were followed in hierarchical model building as explained above for 

model one and model two. In model three instead of history of ‗any co-morbidity‘, 

history of DM, history of HIV, and history of chronic lung diseases (commonest co-

morbidities which were significant in univariate analysis) were put and binary 

backward logistic regression was run. Results are as shown in table below. 

Advanced age, low SES, continued usage of alcohol during treatment, HIV and 

diabetes were independent predictors of TB mortality. 
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Table 3.29 Factors associated with TB mortality in multivariable analysis (b) 

Risk factor for TB mortality Adjusted OR 95% CI 

Age (categorized) in years 

  >54 2.404 0.940-4.268 

35-54 2.003 1.035-5.584 

15-34 1.000 

    SES 

  Low 2.729 1.197-6.219 

Medium 1.792 0.755-4.250 

High 1.000 

 
   Alcohol Usage 

  Continued to use during treatment 2.781 1.146-6.751 

Stopped during treatment 1.901 0.937-3.853 

Stopped before treatment 1.069 0.248-4.603 

Never user 1.000 

 
   HIV 8.297 1.852-37.163 

   DM 2.465 0.931-6.524 

 

3.14 Gender differentiation among cases and controls 

Gender stratified analysis was beyond the scope of present of study, however few 

variables which have shown gender differentiation in review of literature were 

analyzed to see gender differences and is showed below in Table 4.30 

The difference in the mean age between controls and cases among both men and 

women was possible as advanced age is at higher risk of TB death. However there 

was not much difference in the mean age among men and women in both cases and 

controls group. 

Difference in average total delay among men and women in both case and controls 

group was striking. 

Table 3.30 Gender differences among cases and controls 



62 
 

Variable 

         

Controls   

           

Cases   

  Male Female Male Female 

     Age (Mean) in years 39.1 (15.6) 38.1 (15.0) 45.7 (14.1) 45.9 (14.4) 

     Weight (mean) in kg 45.2 (10.4) 38.5 (10.9) 41.8 (10.6) 38.7 (15.2) 

     Avg. Duration 

to get diagnosed 95.2 (172.8) 128.9 (158.4) 93.9 (95.8) 124.9 (105.7) 

     OOP Expenditure in 

rupees 

21098 

(49775) 

12197 

(20929) 

41984 

(48634) 

30362 

(40810) 

     No. of providers (mean) 2.9 (1.7) 3 (1.9) 2.83 (1.8) 3.08 (1.8) 

     Empowerment status 

    Low 51 (45.1) 31 (62.0) 39 (58.2) 19 (76.0) 

High 62 (54.9) 19 (38.0) 28 (41.8) 6 (24.0) 

     Missed medication 

    Yes 33 (28.9) 5 (10.0) 19 (29.2) 4 (16.7) 

 

Proportion of women with total delay till got diagnosed of TB of >60 days 

compared to men was higher as shown in figure 3.2 

Figure 3.2Percentage of men and women with total delay of more than 60 days 

among cases and controls 
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Whether this delay was from patient side or health system side could not be 

explored.  

Average health expenditure difference among men and women was significantly 

large among men and women in both cases and controls group (p value 0.01 and 

0.05 for controls and cases group respectively) and also among cases and controls 

group. Expenses incurred on women were less either because they got promptly 

treated or less admitted or were not a priority as much as men in patriarchal Indian 

society. Chance of prompt treatment is possibly very low as average delay was 

higher among women and also admission rates in hospital were almost same among 

men and women. 

Empowerment status was quite low in women compared to men in both cases and 

controls group. This could be due to the way gender roles and norms are structured 

in our society gives men a prime position and more access to resources. Higher 

percentage of non-adherence among men compared to women in this study is 

consistent with review of literature. 
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CHAPTER 4 

Discussion and conclusions 

This case control study intended to assess the risk factors for TB mortality and their 

pattern in Bilaspur district, Chhattisgarh. The study tried to explore the role of 

biological, socio-economic and health system factors and their contribution towards 

TB mortality. This study attempts to go beyond the hospital setting and clinical 

factors in determining TB mortality. This study as explained in methodology 

section tried to get the accounts on various factors from the closest relative of dead 

TB patient and compared them with accounts of patient who survived through the 

completion of treatment. This kind of methodology may bring out some biases; care 

was taken at each step to minimize such biases. Some information was collected 

from the TB register, while some variables were based on household level factors. 

Only specific illness and care related variables are likely to have sizeable bias. 

Moreover, such attempts have been made before and retrospective accounts of 

disease have been explored in terminal illnesses like cancer and autopsies, as it is 

difficult to get information from dying patient and also it is not possible always. A 

study was conducted in London to see how reliable retrospective information from 

relatives of terminally ill cancer patients was. The study reports moderately fair 

agreement on some variables. The findings of this study suggested underreporting 

rather than over-reporting, suggesting the direction of the bias. (Hinton, 1996). This 

bias in the methodology of this study is probably causing underestimation of effect 

than otherwise. 

4.1 Findings and literature 
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In general, the study groups were representative of TB cases notified in public 

sector in the year 2016 from Bilaspur district (Central TB Division, 2017). 

Table 4.1 Representation of study subjects with TB patients notified under 

RNTCP, Bilaspur, Chhattisgarh in 2016 (including both cat-1 and cat-2 

patients) 

Variable Cases Controls Bilaspur 

RNTCP,2016 

Pulmonary TB 91.6% 87.4% 85% 

Smear positive TB 69.2% 56.6% 50% 

EPTB 8.3% 12.6% 15% 

 

As already explained in results section, analysis was restricted only to cat-1 TB 

patients in order to avoid confounders and have a better representation of controls to 

population that generated controls. 

To summarize the findings, the present study found out significant differences 

among cases and controls in several variables as depicted in Table 4.2.   

Table 4.2 Variables with significant differences among cases and controls 

Biological Demographic 

and Socio-

economic 

Behavioral Health 

system 

Smear status, 

HIV status, 

weight < 40kg at 

first visit, any 

co-morbidities, 

DM, CLDs, side 

effects 

Age, education, 

SES, decision 

making by 

selected person 

Alcohol use, 

smoking, 

Empowerment 

status 

Health 

expenditure, 

admission 

rate. 

 

Some other variables like type of TB, sex, marital status, caste, food insecurity, 

average total delay (duration from start of symptoms till got diagnosed of TB), and 
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patients who missed medications showed some differences among cases and 

controls concurrent to those reported in literature but were not statistically  

significant. 

4.1.1 Biological factors 

 Proportion of smear positive pulmonary TB was more among cases compared to 

controls, though difference was not significant. Smear positive pulmonary TB has 

been associated TB mortality in low HIV prevalence countries (Low et al., 

2009; Mathew et al., 2006; Shen et al., 2009), while smear negative TB was found 

to be a risk factor for TB mortality in high HIV prevalence countries (Kelly et al., 

1999; Silva et al., 2010). Considering Chhattisgarh state‘s low HIV prevalence (one 

percent among TB patients who were tested for HIV registered under RNTCP were 

HIV positive in 2016) (Central TB Division, 2017), higher percentage of smear 

positive TB among cases could be explained by this. Among smear positive 

pulmonary TB cases, though patients with 3+ smear status were higher, a trend 

could not be seen.  

Higher proportion of HIV positive TB patients among cases compared to controls 

was seen in this study. Being HIV positive has been found to be an independent 

predictor of death in many studies assessing TB mortality (Albuquerque et al., 

2007; Duarte et al., 2008; Sterling et al., 2006). 

Proportion of patients with weight at initial visit less than 40 kg was much higher in 

cases. Wight less than 35 kg has been proved to be a significant risk factor in a 

study conducted in South India (Santha et al., 2002) 
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4.1.2 Socio-demographic and socio-economic factors associated with TB 

mortality 

Advanced age was found to be a significant independent predictor of TB 

mortality in this study; almost every study looking into TB mortality has found out 

advanced age to be a significant risk factor (Albuquerque et al., 2007; Duarte et al., 

2008; Low et al., 2009; Mugusi et al., 2009; Nájera-Ortiz et al., 2008; Shen et al., 

2009). Advanced age as a risk factor of TB mortality could partly be explained by 

co-existence of age associated co-morbidities. Proportion of males was slightly 

higher among cases compared to controls, but difference was not significant. 

Male sex is at higher risk of TB death; has been proved significantly in many 

studies (Duarte et al., 2008; Low et al., 2009; Mukherjee et al., 2012; Shen et al., 

2009).  

Higher proportion of Scheduled Tribes in the present study compared to 

census 2011 for Bilaspur district could be either because STs are very much at 

higher risk of TB which is proved in a meta-analysis (published  in 2015), 

reviewing pulmonary TB among tribals in India and found out pooled prevalence 

estimate of 703 per 100,000 among tribals, significantly higher than that estimated 

prevalence of pulmonary TB for India (256 per 100,000) (Thomas et al., 2015) or 

because more of STs are likely to access RNTCP compared to others. Higher 

proportion of ST and SC caste among cases compared to controls while lower 

proportion of „General caste‟ among cases (though was not significant) could be 

explained by privileges general caste has, proportion of higher education, better 

SES, and better empowerment status among ‗General caste‘ compared to other 

castes which helps them to cope-up with unfavorable outcome.  
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Higher proportion of urban population among both cases and controls 

compared to what census, 2011for Bilaspur district reports could be explained 

by higher annual risk of tuberculosis infection (ARTI) in urban population. Annual 

risk of TB infection was 2.2 percent compared to 1.3 percent in rural areas in a 

nationwide tuberculin survey conducted in 2000-2003 (Chadha et al, 2005). 

Proportion of urban-rural constitution among cases and controls could not be 

compared as controls were selected TB unit wise as those of cases and therefore 

geographically similar. Association between low SES and TB mortality found in 

this study is comparable with many other studies where education, unemployment, 

low family income, occupation has been used as proxy for SES (Albuquerque et al., 

2007; Dewan et al., 2004; García-García et al., 2002; Nájera-Ortiz et al., 2008; 

Sterling et al., 2006). Unlike most previous studies which chose simple 

indicators as proxy for SES, this study went for a composite indicator and may 

be more valid to the effect of SES on the outcome. This association could be 

explained by differences in health seeking behavior, housing conditions, nutritional 

status, treatment adherence, knowledge about disease, behavioral factors among 

different SES groups which contributes to TB mortality.  

More than 80 percent among both cases and controls were BPL (below poverty line 

ration card holders), and more than 50 percent among both cases and controls were 

having monthly household expenditure less than 4000 rupees, which shows 

alarming levels of poverty among both cases and controls. Still the study could 

find association between low SES and TB mortality despite uniformly high levels 

of poverty among both cases and controls.  

Alarming levels of food insecurity among both cases and controls households 

(33.7 percent and 30.9 percent respectively) were seen in this study. The 
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difference was not significant, may be because tool used to capture food insecurity 

was at household level. Even though households were experiencing food insecurity, 

family tried their hard to provide food for patient as they knew the importance of 

nutrition from health care providers. However Chhattisgarh has started 

supplementary nutrition among TB patients in July 2017 and is one of the first 

states to start supplementary nutrition for TB patients which will help to improve 

food security levels among TB patients. 

4.1.3 Behavioral factors and TB mortality 

Proportion of ever smokers was significantly higher in cases compared to controls 

(in univariate analysis). The association between smoking and TB mortality has 

been showed to be mild in systematic review and meta-analysis (Bates et al., 2007; 

Slama et al., 2007).  

Alcohol usage was an independent predictor of TB mortality in this study. 

Association between alcohol usage (especially alcohol usage/alcohol abuse 

disorder) and TB mortality has been shown in many studies (Duarte et al., 2008; 

Lönnroth et al., 2008; Mathew et al., 2006; Sterling et al., 2006). Similar 

association was found in present study that those TB patients who continued to use 

alcohol (proxy for heavy alcohol usage/alcohol abuse disorder) were more likely to 

die compared to never users. 

Also significant mortality trend was found between those who continued to use 

alcohol during treatment, who stopped alcohol after diagnosis, who stopped using 

alcohol before diagnosis compared to never users of alcohol (baseline). Similarly 

significant trend for TB mortality was found between who continued to smoke 

during treatment, and who stopped smoking after diagnosis compared to never 
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smokers. This emphasizes the need of consistent advice and cessation activities to 

address substance use from health care providers to TB patients and not one time 

advice at the start of treatment (98 percent of patients received advice against usage 

of alcohol or smoking) 

4.1.4 Healthcare seeking, diagnosis and treatment related factors 

Most studies looking into TB mortality have not assessed health system factors. 

This study though did not find any significant association between TB 

mortality with health system factors, provides an insight into pathway of 

health seeking and treatment details and also stress the need to evaluate health 

system factors further. 

Although public health systems was not the first choice (for percent of controls and 

70 percent of cases), almost 80 percent of patients were diagnosed in public health 

system. This needs further evaluation; to find out reasons why commonest first 

choice providers (informal private healthcare providers) were not able to 

identify symptoms of TB and also emphasizes the need to actively involve informal 

private health care providers into RNTCP programme and build a strong referral 

system.  Commonest reason for choosing mentioned provider was nearness to 

home. Unqualified private practitioner was the commonest first choice provider, 

also because most of the patients took time to understand the nature of illness and 

thought that it was a common cold and cough and would subside in few days. Some 

patients avoided contacting ASHA worker as first choice despite understanding the 

nature of illness because of fear spread of news of one‘s nature of illness (TB) in 

village although she was nearest provider and a link with public health system. The 
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social perception of non-formal providers as offering more confidentiality than 

ASHA workers needs to be probed further.  

Average number of providers equal to three before getting diagnosed of TB 

alarms to look into the programmatic issues and a necessity to build strong referral 

systems. Average number of providers equal to 2.7 was found in a systematic 

review looking into treatment delay in India (Sreeramareddy et al., 2014) 

Average total delay (duration of symptoms before getting diagnosed of TB 

which includes both patient delay and health system delay) was 95 days among 

controls and 105 days of cases (excluding EPTB patients), though difference was 

not significant. Delay in initiation of treatment (more than 60 days) has been shown 

to be a significant risk factor in a study conducted in Brazil (Albuquerque et al., 

2007). Average delay of 118 days was found in a study conducted in Central India 

(Bawankule et al., 2010).  

Epidemiological model suggests that if a TB control programme achieves 70 

percent detection rates and 85 percent cure rates among pulmonary TB patients then 

TB incidence, prevalence and mortality would come down (Harries et al., 2004). 

RNTCP achieves 70 percent detection rates and 85 percent cure rates but at 

advanced stages of illness (average total delay of almost 100 days in present 

study) till the patient already might have transmitted the disease to a 

significant number and patient gets cured of TB at advanced stage but might have 

left persisting morbidities in a patient, which needs to be explored further. 

However average treatment initiation delay (time taken to start ATT once 

patient was diagnosed of TB) was very short for around two days, which shows 

system works promptly once patients reach the programme (RNTCP). 
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Most of the patients received very prompt advice regarding side effects, duration of 

treatment, follow-up visits, nutrition, and to defer from smoking and alcohol, which 

again stress the promptness of programme once patients reach the RNTCP. 

Almost one fourth of both cases and controls missed their medication. Though this 

difference between cases and controls was not large enough, proportion of those 

who missed it more than four times (non-adherence) was higher among cases 

compared to controls. Episodes of inadequate therapy (non-adherence) during 

intensive phase of ATT has been shown to be an independent risk factor of death in 

drug susceptible pulmonary TB patients (Nahid et al., 2011). 

4.1.5 Adverse drug reactions 

Large number of patients experienced side effects, though no study was found to 

explore the link between side effects and TB mortality. ‗Experienced Side effects‟ 

was also the commonest reason for non-adherence to treatment among cases. 

Side effects of drugs as a reason for non-adherence was found in a study assessing 

risk factors of non-adherence among new pulmonary TB patients of Mumbai 

Municipal Corporation (MMC) hospital in Maharashtra state of India (Kulkarni et 

al., 2013). Many patients were told to continue their medications despite side effects 

and there was no mechanism to address these side effects. 

4.1.6 Health expenditure 

Almost all cases and 85 percent of controls incurred some expenses from the start 

of treatment till the final outcome occurred. Mean cost incurred by both cases and 

controls was very high (38814 rupees and 18280 rupees respectively) and there was 

significant difference among two. High expenses among TB patients was found in a 
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study assessing treatment expenses incurred (direct and indirect cost) among 

pulmonary TB patients in rural Tamil Nadu in 2007, where patients incurred huge 

cost (John et al., 2009). Most of the expense which patient incurred was before 

reaching into public health system (RNTCP). Once patient entered the, minimum or 

no cost was involved. 

4.1.7 Empowerment status and TB mortality 

High empowerment status was a protective factor. Proportion of low empowerment 

status among cases was significantly higher in univariate analysis but not in 

multivariable analysis. One reason may be the tool used to capture was not 

comprehensive enough and needs further exploration. 

Effect of empowerment remains significant only in food insecure households and if 

food security is ensured, empowerment status does not have much effect on TB 

mortality. 

4.1.8 Co-morbidity and TB mortality 

History of any co-morbidity was found to be an independent predictor of TB 

mortality I present study and TB patients with any co-morbidity were at six times 

risk of death compared to patients without co-morbidity. Similar finding of 

significant association between any co-morbidity and TB mortality was found in a 

study conducted in Shanghai, China (Shen et al., 2009). Also Diabetes and HIV 

were independent predictors of TB mortality when put in regression analysis 

instead of ‗any co-morbidity‘. DM has been found to be an independent risk factor 

of TB mortality in many studies (Alavi-Naini et al., 2013; Faurholt-Jepsen et al., 

2013; Magee et al., 2014; Workneh et al., 2016) 
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Odds ratio for diabetes mellitus was found to be 2.47 (95 percent CI 0.93-6.52) and 

for HIV patients it was 8.29 (95 percent CI 1.85-37.16) in multivariable analysis. 

Though risk was higher for HIV patients, Population attributable fraction (PAF) if 

calculated would be higher for DM, as proportion of DM is higher in the 

community compared to HIV. So diabetes needs to be managed comprehensively in 

TB patients like HIV-TB collaborative activities. 

4.2 Gender differentials 

Average delay was much higher and treatment expenses were much lesser 

among women compared to men in both cases and controls group. More treatment 

delay among women is consistent with a population based retrospective study 

conducted in Mumbai, Maharashtra (Mistry et al., 2016) and lesser treatment 

expenses among women compared to men resembles findings found in two studies 

looking into treatment expenses in south India (Ananthakrishnan et al., 2012; John 

et al., 2009). Possible explanation is women‘s lower position in power structure in 

Indian society. Women‘s lower position in Indian society also explains women‘s 

low empowerment status compared to men found in present study. Non-adherence 

rates among women were lower compared to men, which resonates with findings in 

other studies (Santha et al., 2002) 

4.3 Strength of the study 

 This study attempts an integration of social and biological theory in explaining 

TB deaths; the design offers advantage of comparisons with some clarity in 

temporality (except in variables like hospital admission, side effects and treatment 

expenses). Thus addresses the present gap in literature. It also explores the role 

of health system, food insecurity and empowerment which no other study 
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assessing risk factors of TB mortality have explored before. This linking of several 

planes such as the biomedical factors, behavioural and societal factors and health 

systems as well as the individuals‘ positioning amongst these helps to link various 

factors and a pathway through which TB kills. 

4.4 Limitations of the study 

The study could not explore risk factors of death among patients who would have 

died before diagnosis or diagnosed and not registered, defaulters who would have 

died, patients who would have died after completion of treatment (this is the very 

limitation which comes with the definition of TB mortality which defines TB 

mortality as death during anti-TB treatment due to any cause). The study was 

conducted among TB patients registered under RNTCP, cannot be generalized 

among patients taking treatment in private sector. Thus sample is a 

representative of low SES population which might bring down odds ratio for SES 

and TB mortality. Recall bias is possible as in other study looking into 

retrospective accounts. Information related to some variables might be understated 

like total delay, health system factors, compliance with the treatment in case of 

cases compared to controls. Sample size was small (not enough to get statistical 

significance of some of the important factors like caste with TB mortality when it 

showed a significant trend in present study). Inadequacy of data such as drug 

resistance and co-morbidities and low accuracy of data on biological factors 

such as clinical diagnosis and weight could not be acquired. 

4.5 Conclusions 

Advanced age, low SES, TB patients who continued to use alcohol during 

treatment and history of any co-morbidity were found to be at higher risk of 
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TB mortality. Levels of low SES households and food insecurity were alarming for 

both cases and controls despite Chhattisgarh‘s renowned PDS  and none of the 

patients received any financial or food assistance (though supplementary nutrition 

programme among TB patients is started in Chhattisgarh since July 2017). Alcohol 

and smoking has a significant role in TB mortality and cessation of alcohol and 

smoking at any stage would reduce TB mortality. Prompt advice and cessation 

activities at each visit would be helpful for successful outcomes among TB patients.  

Comprehensive management of co-morbidities is necessary (though TB-HIV is 

managed collaboratively), as having co-morbidity was found to be a strongest 

determinant of TB death in present study. HIV patients were the worst affected both 

socially and economically bearing the brunt of double stigmatizing diseases HIV 

and TB, often unemployed due to stigma of HIV and illness, without any financial 

assistance. 

Average number of providers equal to 3 points towards programmatic issues 

especially informal health care providers being the first choice and intensifies the 

need to actively involve informal health care providers (when program stress 

involvement of formal private health care providers). High treatment expenses were 

incurred by most of the patient and event was catastrophic for more than half of 

families. Most common reason cited among death patients for non-adherence 

to treatment was „due to side effects‟, and there was no mechanism in place 

address side effects promptly. 

 However, the program does save many lives .Once patient entered  (RNTCP), 

advice was prompt, treatment delay was very short, and retrieval actions were fair 

enough which shows  implementation is good once patient reaches system, but 
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it fails to reach and detect patient in early stages of their illness which would, if 

done, increase program success substantially. 

4.6 Policy implications 

Management of co-morbidities especially diabetes considering its high impact 

needs to have guidelines for comprehensive management. Some patients avoided 

contacting ASHA worker despite knowing nature of illness due to fear of spread of 

news in village which stresses the necessity of maintaining confidentiality at each 

level and simultaneously actions are needed in order to curb TB associated stigma. 

A comprehensive program and guidelines are necessary to address substance abuse 

usage among TB patients. More attempts are necessary in order to detect and cure 

patients at earlier stages of illness. 
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Annexure I 

Characteristics of some important variables of all TB patients (new and re-

treatment TB) 

 Table 1 Bio-medical profile of all TB patients (including new TB and 

previously treated TB patients) 

Variable Controls Cases P value 

  N (%) N (%)   

Category of treatment 178 119 <0.000 

Cat-1 165 (92.7) 92 (77.3) 

 Cat-2 13 (7.3.) 27 (22.7) 

     Type of re-treatment TB 13 27 0.191 

Default 2 (15.4) 12 (44.4) 

 Relapse 10 (76.9) 14 (51.9) 

 Failure 1 (7.7) 1 (3.7) 

     Type of the disease 167 108 0.11 

Smear positive TB 95 (56.9) 75 (69.4) 

 Smear negative TB 51 (30.5) 24 (22.2) 

 EPTB 21 (12.6) 9 (8.3) 

     Type of EPTB 16 7 

 Peripheral lymph nodes 9 (56.2) 0 (0) 

 Pleural effusion 4 (25.0) 5 (71.4) 

 Brain/meninges 2 (12.5) 1 (14.3) 

 Abdomen 0 (0) 1 (14.3) 

 Bones/joint 1 (6.3) 0 (0) 

 
    Smear status of SPTB 94 73 0.178 

Scanty 6 (6.4) 7 (9.6) 

 1+ 20 (21.3) 22 (30.1) 

 2+ 33 (35.1) 15 (20.5) 

 3+ 35 (37.2) 29 (39.7) 

     HIV Status 141 92 

 positive  4 (2.8) 9 (9.8)                     0.038 

Negative 124 (87.9) 76 (82.6) 

 Not recorded 13 (9.2) 7 (7.6) 

     Weight at the start in kilogram 166 106 0.109 

Mean (S.D) 43.07 (10.76) 41.21 (12.34) 

 <40 59 (35.5) 48 (45.3) 

 ≥40 107 (64.5) 58 (54.7)   

SPTB- smear positive pulmonary TB 
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Table 2 Socio-demographic distribution of study population 

Variable Controls Cases P value 

  N (%) N (%)   

Age categorised in years 178 120   

15-34 79 (44.4) 25 (20.8) <0.000 

35-54 61 (34.3) 55 (45.8) 

 >54 38 (21.3) 40 (33.3) 

 
    Sex 178 120 

 Male  125 (70.2) 91 (75.8) 0.288 

Female 53 (29.8) 29 (24.2) 

     Caste 178 120 

 ST 64 (36.0) 41 (34.2) 0.239 

SC 22 (12.4) 23 (19.2) 

 General 15 (8.4) 5 (4.2) 

 OBC 77 (43.3) 51 (42.5) 

     Eduacation 178 120 

 No schooling 65 (36.5) 54 (45.0) 0.004 

Primary schooling 66 (37.1) 53 (44.2) 

 Secondary and above schooling 47 (26.4) 13 (10.8) 

 
    SES 178 120 

 Low 59 (33.1) 53 (44.2) 0.029 

Medium 54 (30.3) 40 (33.3) 

 High 65 (36.5) 27 (22.5) 

     Food security 

   Food secure 126 (70.8) 79 (65.8) 0.365 

Food insecure and food  

insecure with hunger 52 (29.2) 41 (34.2)   

SES- socio-economic status, ST- scheduled tribes, SC-scheduled castes, OBC-other 

backward classes 
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Annexure II 

 

Interview schedule for participants 

 

Achutha Menon Centre for Health Science Studies, 

Sree Chitra Tirunal Institute for Medical Sciences & Technology, 

Trivandrum, Kerala, 695011 

Tuberculosis Mortality and Risk Factors for Death in Newly Diagnosed 

Patients with Tuberculosis registered under RNTCP in Bilaspur district, 

Chhattisgarh. 

 

Serial Number:                                            Tuberculosis unit ID:     

Participant‘s unique identification number:   

Section 1: Information from TB treatment card and TB register: 

Variable 

name 

Question Response Remark/skips 

1.1 Age in years at the 

time of diagnosis 

  

1.2 Sex 1.Male 

2.Female 

3.Transgender 

 

1.3 DOT provider 

designation 

  

1.4 DOT center   

1.5 Disease 

classification 

1.Smear positive 

pulmonary TB 

2.Smear negative 

pulmonary TB 

3.Extrapulmonary 

TB 

If 1/2 jump 

to 1.7 

1.6 If extra pulmonary 

site of EPTB 

1.Peripheral Lymph 

nodes 

2.Abdomen 

3.Pleural effusion 

4.Bones/Joints 

5.Brain/meninges 

6.Other (Specify) 

7.Not recorded 

 

1.7 Details of X-ray/   
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EP tests  

 

 

1.8 Smear status at the 

start of treatment 

and follow-up 

visits 

1. 

2. 

3. 

Skip if 1.5 is 

2/3 

1.9 Weight at the start 

of treatment and 

follow-up visits in 

kilograms? 

1. 

2. 

3. 

 

1.10 Any missed doses 

during course of 

treatment? 

1. In the intensive 

phase (specify 

no.) 

2.In the 

continuation 

phase (specify 

no.) 

3. No missed 

doses 

4.Not recorded 

5.Other 

Jump to 1.16 

if ¾ 

(Both options 

1 &2 

possible) 

1.11 Any retrieval 

action for missed 

doses 

1.yes for each 

missed dose 

2.for some 

missed doses 

3.no action 

4.not recorded 

Jump to 1.16 

if 3/4 

1.12 Retrieval action by 

whom? 

1.Dot provider 

2.Other (specify) 

3.Not recorded 

 

1.13 Who was 

contacted for 

retrieval action? 

1.patient 

2.Immediate 

family member 

3.Other (specify) 

4.Not recorded 

 

1.14 Reason for missed 

doses? 

 

 

 

1.15 Outcome of 

retrieval? 

 

1.treatment 

retrieved 

2.not recorded 

3.Other (specify) 

 

1.16 HIV status 1.positive 

2.negative 

3.unknown 

4.not recorded 

If 2/3/4 jump 

to 1.18 

1.17 If positive started 

on anti-retroviral 

therapy? 

1.yes 

2.no 

3.not recorded 

 

1.18 Diabetes mellitus 1.diabetic If 2/3/4 Jump 
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status 2.non-diabetic 

3.unknown 

4.not recorded 

to 1.20 

1.19 If diabetic Fasting 

Blood Sugar value 

at (in mg/dl) 

1._____start of 

treatment 

2._____end of IP 

phase 

3.not recorded 

 

1.20 Case/ control 

status  

 

1.cured 

2.treatment 

completed 

3.died 

4.not recorded 

 

1.21 Any other details 

on the card 

 

 

 

 

Section 2: Socio demographic details:  First, I would like to ask some questions 

about you and your family. If you do not wish to answer a particular question, 

please feel free to say.  

      Relationship of the respondent to the deceased: _________________ 

2.1 Place of residence 1.urban 

2.urban slum 

3.rural 

 

2.2 What is the highest 

level of education you/ 

<name of the selected 

subject> have 

attained? 

 

1.No formal schooling 

2.Primary school 

3.Secondary school  

5.Higher secondary 

school  

6.Diploma/degree and 

above 

7.Other (specify) 

9. Refused to answer 

 

2.3 Marital status 1. married 

2.Never married 

3.divorced/separated 

4.Widowed 

5.Other (specify) 

 

2.4 What is your/ <name 

of the selected 

subject> occupation? 

(primary occupation) 

1.Govt. employee 

2.Private employee 

3.Self 

employed/Farmer 

4.Laborer 

5.Home maker 

6.student 

7.Unemployed 

 



90 
 

8.Other (Specify) 

9.Refused to answer 

2.5 Which of the following 

best describes your/ 

<name of the selected 

subject> partner‘s 

income status over past 

12 months? 

1.Regular income 

2.Irregular income 

3.No income 

4.Other 

 

2.6 What is the 

approximate monthly 

expenditure of the 

household (in rupees)? 

  

2.7 At the time of 

you/<name of selected 

person> developed TB, 

who was the main 

breadwinner of the 

family? 

1.Selected subject 

2.Other (specify) 

 

2.8 Which ration card does 

your household hold? 

1.APL 

2.BPL 

3.No card 

 

2.9 Religion? 1.Hindu  

2.Muslim 

3.Christian 

4.Other (specify) 

9.Refused to answer 

 

2.10 Caste/tribe (specify 

which caste or tribe) 

1.Scheduled Tribe (    ) 

2.Scheduled Caste (   ) 

3.General (    ) 

4.Other backward 

classes (  ) 

9.Refused to answer 

 

2.11 Type of house? 1.Kutcha house 

2.Semipucca house 

3.Pakka house 

 

2.12 How many rooms are 

there in your house? 

  

2.13 Type of family 1.Nuclear 

2.Joint 

3.Extended 

 

2.14 Who is/was the head 

of family? 

1.Selected subject 

2.Other (specify) 

 

2.15 How many persons 

including you live in 

this household? 

  

2.16 What is the nature of 

ownership of the house 

you currently live in? 

1.Own the house 

2.Stayng on rent 

3.currently on 

mortgage 

5.Other (specify) 
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2.17 Is cooking usually 

done inside the house, 

in the separate building 

or outdoors? 

1.Inside the house 

2.In a separate building 

3.Outdoors 

 

2.18 Is there a separate 

room for kitchen in 

your house? 

1.yes 

2.no 

 

2.19 In this household, is 

food cooked on stove 

or chullah? 

1.Stove 

2.Chullah 

3.Other 

 

2.20 What type of fuel does 

your household mainly 

use for cooking? 

1.LPG or natural gas 

2.Biogas 

3.Kerosene 

4.Wood 

5.Straw/ Shrubs/ Grass 

6.Dung cakes 

7.Other 

Multiple 

options 

possible 

2.21 Ownership of durable 

goods 

1.bicycle 

2.motorbike/scooter 

3.mixer/grinder 

4.black and white TV 

5.color TV 

6.Radio/transistor 

7.Mobile phone 

8.Motor car 

Multiple 

options 

possible 

2.22 Who took the decision 

to seek health care for 

you/ <name of selected 

subject>? 

1.Selected subject 

2.spouse  

3.Mother 

4.father 

5.other(specify) 

 

 

Section 3:  Food insecurity  

(4-item version of the short-form six-item U.S Household Food Security Survey module 

developed by Blumberg et al. (1999) is used. Validated in Hindi in urban slums of Delhi 

by Agarwal S et al. (2009) 

I‘m going to read you several statements that people have made about their food situation. 

For these statements, please tell me whether the statement was often true, sometimes true, 

or never true for (you/your household) in the last 12 months—that is, since last (name of 

current month).  

If you do not wish to answer a particular question, please feel free to say. 

 

 

3.1 ―The food that (I/we) bought just 1.Often true  
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didn‘t last, and (I/we) didn‘t have 

money to get more.‖ Was that 

often, sometimes, or never true 

for (you/your household) in the 

last 12 months? 

2.Sometimes true 
3.Never true 
4.Dont know or 
refused 

3.2 ―[I/We] couldn't afford to eat 

balanced meals‖. Was that often, 

sometimes, or never true for you 

in the last 12 months? 

1.Often true 
2.Sometimes true 
3.Never true 
4.Dont know or 
refused 

 

3.3 In the last 12 months, since (date 

12 months ago), did you (or other 

adults in your household) ever cut 

the size of your meals or skip 

meals because there wasn't 

enough money for food? Was that 

almost every month, some months 

but not every month, in only 1 or 

2 months, never? 

1.Almost every 
month 
2.Some months 
but not every 
month 
3.one or two 
months 

4.Don‘t know 

 

3.4 In the last 12 months, since (date 

12 months ago), were you ever 

hungry but didn't eat because you 

couldn't afford enough food? 

1.Yes 
2.No 

 

(Balanced meals may contain starchy food such as rice, potato, bread and wheat and 

a protein-rich food such as meat/ fish/milk/curd, pulses and fruits and vegetables.) 

Based on the responses, the researcher classify, 10–12 months as ―often‖ or ―almost every 

month‖ and 3–9 months as ―sometimes‖ or ―some months‖. 

Questions 1 and 2 were coded as affirmative for the responses ―often‖ or ―sometimes,‖ 

question 3 as affirmative for responses ―almost every month‖ or ―some months but not 

every month,‖ and question 4 as affirmative for the response of ―yes.‖ 

 

Households with zero or 1 affirmative response are classified as food secure, those with 2 

or more affirmative responses are classified as food insecure and those with 3 or more 

affirmative responses are classified as food insecure with hunger. 

 

Section 4: Variables on pathways to diagnosis, treatment, behavioural factors 

and related issues. 

4a: Smoking and alcohol: 

4a.1 Have You/<name of 

selected subject> ever 

1.Yes 

2.No 

If 2/9, 

jump 
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smoked any tobacco product 

such as 

beedi/cigarette/pipe/other? 

3.Don‘t know 

9.Refused to 

answer 

toCl4a.5 

4a.2 Which of the following best 

suits your/<name of selected 

subject>smoking status? 

1.stopped 

before 

diagnosis of 

TB 

2.stopped after 

diagnosis of 

TB 

3.continued to 

smoke during 

treatment 

(specify how 

frequently) 

9.refused to 

answer 

 

4a.3 How often does anyone 

smoke inside your house? 

1.Daily 

2.weekly 

3.Less than 

monthly 

4.Monthly 

5.Never 

6.Other 

(specify) 

9.Refused to 

answer 

 

4a.4 Have You/<name of 

selected subject> ever 

consumed alcoholic drinks 

like beer, wine, whisky, 

toddy, locally prepared 

alcohol? 

1.yes 

2.no 

3. Don‘t know 

9.refused to 

answer 

If 2/9, 

jump to 

section 

4b 

4a.5 Which of the following best 

suits your/<name of selected 

subject> alcohol 

consumption status? 

 

1.stopped 

before 

diagnosis of 

TB 

2.stopped after 

diagnosis of 

TB 

3.continued to 

consume 

during 

treatment 

(How 

frequently) 

9.refused to 

answer/ 

 

4a.6 Have You/<name of 

selected subject> missed 

1.yes 

2.no 
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taking drugs on any day due 

to alcohol consumption? 

 

4b: History of exposure to TB:  

4b.1 Do You/<name of selected 

subject>  know anyone who 

is/was suffering from TB 

1.Yes 

2.No 

 

4b.2 How is this person related to 

You/<name of selected 

subject>? 

1.Immediate family 

member in the same 

household (Specify) 

2.Relative 

3.Friend 

4.Co-worker 

6.Other (specify) 

 

 

 

Section4c: past history of Tuberculosis   

Whether in the past, you/ <name of selected subject>  has ever had history of TB/  

cough with blood in sputum / any treatment for over 1 months that involved 

injections /consuming drugs that turn your urine to red?  

1. Yes                                                           2. No 

Section4d: Tuberculosis diagnosis and treatment related details: 

4d.1 What were the initial 

symptoms/complaints 

with  

regard to disease? 

1.Cough 

2.Fever 

3.Weight loss 

4.Blood in 

sputum 

5.Other 

(mention) 

6. Don‘t know 

Multiple 

options 

possible 

4d.2 Till how many days 

You/<name of selected 

subject> waited/did 

some home remedies 

before going to health 

care provider? 

  

4d.3 Whom did You/<name 

of selected subject> 

consult first? 

1.Government 

doctor 

2.Private 

clinician 
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3.Traditional 

healer 

4.ANM  

5.Self medication 

6.Other (specify) 

7.Dont remember 

4d.4 Reason for choosing the 

mentioned provider? 

1.Confidentiality 

2.Lack of money 

3.Faith and belief 

4.Near to the 

residence 

5.Other (specify) 

 

4d.5 Number of health care 

providers consulted till 

somebody told that 

You/<name of selected 

subject> have 

tuberculosis? 

  

4d.6 For how long did 

You/<name of selected 

subject> take other 

medications for cough 

before being diagnosed 

for tuberculosis? 

  

4d.7 Who first did the tests 

and told that You/<name 

of selected subject> 

have TB? 

1.Doctor in Govt. 

hospital 

2.Other(specify) 

3.Dont remember 

 

4d.8 What may be the 

approximate time 

between onsets of 

symptoms of the disease 

and when You/<name of 

selected subject> were 

told you have TB? 

  

4d.9 Were You/<name of 

selected subject> 

admitted at any time 

after/before diagnosis 

for the treatment? 

1.Yes 

2.No 

3.Dont remember 

If2/3jump 

to Cl4d.13 

4d.10 When?   

4d.11 For how many days?   

4d.12 In how many days after 

diagnosis, treatment for 

TB (Box was 

allotted/DOT provider 

started observing the 

doses) started? 

  

4d.13 What all things were 

discussed with 

1. Treatment 

duration  

Multiple 

options 
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You/<name of selected 

subject> &/or with your 

family members? 

2. Dosages of the 

drug 

3. Drug side 

effects  

4. need for 

regular drug 

intake 

5.Followup 

smear 

examination 

6.Dont remember 

possible 

4d.14 Did they advice 

You/<name of selected 

subject> anything 

listed? 

 

Stop smoking               
1. Yes                                          

2.No           3.NA 

Stop alcohol                 
1. Yes 

2.No           3.NA  

Nutritional 

advice       1. Yes         

2. No  

No advice was 

given  

1. Yes         2.No 

Don‘t remember 

NA-Not 

Applicable. 

4d.15 How was the attitude of 

DOT provider? 

1.Very 

satisfactory 

2.Satisfactory 

3.Poor 

4.Very poor 

 

4d.16 Did You/<name of 

selected subject>feel 

any discrimination from 

DOT provider at any 

time? 

  

4d.17 From where did 

You/<name of selected 

subject> collect the 

drugs? 

1.Anganwadi  

2. Home delivery  

3 .PHC/sub 

centre  

4.Pvt Hospital  

5. Other (specify) 

 

4d.18 How much is the 

distance of DOT center 

from your residence? (In 

Kilometer) 

  

4d.19 What is the mode of 

transport? 

1.Walking 

2.Vehicle  

3.Combined 

4.Other(specify) 

 

4d.20 Did You/<name of 

selected subject> at any 

1.Yes 

2.No 

If 2/9 jump 

to 4d.27 
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time during treatment 

miss your medication? 

3.Dont remember 

4d.21 How many times? 1.Once 

2.2-4 times 

3.>4 times 

 

4d.22 For how long? 1. 

2. 

3. 

 

4d.23 What were the reasons?   

4d.24 Did anybody come to 

help you/<name of 

selected subject> 

retrieve your treatment? 

1.yes 

2.no 

3.dont remember 

 

4d.25 Who came to see 

You/<name of selected 

subject>? 

1.DOT provider 

2.Doctor 

3.ANM/nurse  

4.ASHA 

5.AWW 

6.Other (specify) 

9.Dont know 

Multiple 

options 

possible 

4d.26 Did You/<name of 

selected subject> have 

any side effects while on 

treatment? 

1.Yes 

2.No 

 

4d.27 What were the side 

effects? 

1.Drowsiness 

2.Gastrointestinal 

upset 

3.vomiting  

4.Burning in 

hands and feet 

5. Joint pains 

6. Impaired 

vision 

7.Ringing in the 

ears 

8.Jaundice 

9.Orange-red 

discolouration of 

the urine 

10.Other(specify) 

11.Dont know/ 

don‘t remember 

Multiple 

options 

possible 

4d.28 Did you/<name of the 

selected subject get any 

financial assistance/ 

food supplements from 

govt./other institution? 

1.Financial 

assistance 

2. Food 

supplement 

3.Both 

4. No assistance 

 

4d.29  Who provided 

assistance? 
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Section 4e: Treatment Expenses 

4e.1 Did You/<name of 

selected subject> /family 

spend any money for the 

treatment? 

1.Yes 

2.No 

If no 

jump 

4f 

4e.2 How much in total? (in 

rupees) 

  

4e.3 How did You/<name of 

selected subject> /family 

manage expenses? 

1.Managed from 

household saving 

2.Borrowed from 

relatives 

3.Took  from money 

lender on interest 

4.Sold assets like 

cattle, farm/other 

5.Reduction on food 

expenditure 

6.Children miss 

school to help finance 

costs 

7.Other(specify) 

 

 

Section 4f: Co-Morbidities: 

4f. Do you/<name of selected subject> have any of the following disease?  

1. Diabetes                                                                    2.HIV                                                                                  

3.Other chronic lung disease                                     4.Other (specify) 

Section 4g: Social capital and empowerment status: 

4g.1 Are You/<name of selected 

subject> a member of any 

volunteer organization like 

farmers group, women‘s 

group, political group? 

1.Yes 

2.No 

If no 

jump 

to 4g.5 

4g.2 If yes specify   Enter 

codes 

4g.3 How much does being a 

member of these groups 

benefit You/<name of 

selected subject> 

individually? 

1.Greatly 

2.Fairly 

3.A little 

4.Not at all 
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4g.4 Suppose You/<name of selected 

subject> suffered an economic 

loss, say (―crop failure‖, ―job 

loss‖). In that situation, who would 

assist You/<name of selected 

subject> financially?  

1.No one would help 

2.Family 

3.Relative 

4.Neighbours 

5.Friends 

6.Community 

leader 

7.Mutual support 

group to which 

you/s/he belong 

8. Not sure 

9.Other(specify) 

 

4g.5 Whether You/<name of selected 

subject> accepted as a member of 

this village/neighbourhood? 

1.Yes 

2.No 

3.Not sure 

 

4g.6 How often do You/<name of 

selected subject> read 

newspaper? 

1.Every day 

2.A few times a week 

3.Once a week 

4.Less than once a 

week 

5.Never 

 

4g.7 How often do You/<name of 

selected subject> listen to 

radio? 

1.Every day 

2.A few times a week 

3.Once a week 

4.Less than once a 

week 

5.Never 

 

4g.8 How often do you 

You/<name of selected 

subject> watch television? 

1.Every day 

2.A few times a week 

3.Once a week 

4.Less than once a 

week 

5.Never 

 

4g.9 Is your house easily 

accessible by road all year 

long or only during certain 

seasons? 

1.All year long 

2.Only during certain 

seasons 

3.Never easily 

accessible 

 

4g.10 Have You/<name of selected 

subject> ever borrowed 

money from another person 

or institution? 

1.yes 

2.No 

 

4g.11 Do You/<name of selected 

subject> have a bank 

account? 

1.Yes 

2.No 

 

4g.12 Are there any community 

activities, such as those organized 

by the local government, Religious 

organizations, the school, etc, in 

which You/<name of selected 

1.yes 

2.No 

3. Can‘t say/ not 

sure 

If no 

jump 

to4g.15 



100 
 

subject> are not allowed to 

participate? 

4g.13 In which activities 

You/<name of selected 

subject> are not allowed to 

participate? 

1. 

2. 

3. 

 

4g.14 Why You/<name of selected 

subject> are not allowed to 

participate? 

1.Poverty 

2.Occupation 

3.Lack of education 

4.Gender 

5.Religion 

6.Language 

spoken/caste/tribe 

7. Other(specify) 

8. Can‘t say/ not 

sure 

 

4g.15 Are there any people from 

different social groups that 

You/<name of selected subject> 

cannot, or would have difficulty in 

socializing with? 

  

4g.16 Why You/<name of selected 

subject> cannot socialize 

with these people? 

1.Poverty 

2.Occupation 

3.Lack of education 

4.Gender 

5.Religion 

6.Language 

spoken/caste/tribe 

7. Other(specify) 

8.Can‘t say/ not 

sure 

 

4g.17 Whether people like yourself 

/<name of selected subject> can 

generally change things in your 

community if they want to? 

1 Yes, very easily 

2 Yes, fairly easily 

3 Yes, but with a little 

difficulty 

4 Yes, but with a great 

deal of difficulty 

5 No, not at all 

6.Not sure 

 

 

 

4g.18 How much influence You/<name 

of selected subject>  have in 

community level decision-making 

Processes? 

1.A great deal of 

influence 

2.A reasonable level of 

influence 

3.A low level of 

influence 

4. No influence at all 

5.Not sure 
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Annexure III 

 

Achutha Menon Centre for Health Science Studies, 

Sree Chitra Tirunal Institute for Medical Sciences & Technology, 

Trivandrum, Kerala, 695011 

Tuberculosis Mortality and Risk Factors for Death in Patients with newly 

diagnosed Tuberculosis registered under RNTCP in Bilaspur district, 

Chhattisgarh. 

Information Sheet for participants 

 

Namaste,  

 

I am Dr. Dhanashri Bagal, studying Master of Public Health (MPH) at Achutha 

Menon Centre for Health Science Studies, Sree Chitra Thirunal Institute for 

Medical Sciences and Technology, Trivandrum. As a part of my course, I am 

required to do a study. My topic of study is „Tuberculosis Mortality and risk 

factors associated with Death in newly diagnosed patients of TB registered 

under RNTCP in Bilaspur district, Chhattisgarh‟.  You are already told about 

the nature and purpose of the study by your DOT provider.  She/He conveyed me 

about your willingness to participate in the study. 

I kindly request you to spend some time & participate in the study. 

Purpose of the study: 

India carries the highest burden of TB in the world. Tuberculosis despite the 

availability of treatment killed almost 5 lakh people in 2015 in India. Purpose of my 

study is to study ―what are the risk factors that are responsible for Tuberculosis 

mortality in newly diagnosed TB patients in this district of Bilaspur.‖ 

About the study: 

In this study, I am conducting the interviews with persons who completed their anti-

TB treatment in last one year and also interviews with the relative of a TB patient 

who died while on treatment for Tuberculosis for the purpose of comparison. Total 
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of 300 interviews will be done in Bilaspur for a period of two to two and half 

months. 150 among persons who completed anti-TB treatment and 150 among the 

relatives of persons died while on anti-TB treatment. 

Interviewing the primary care givers of deceased person died during anti-TB 

treatment is essential to understand what all factors were responsible for the death 

and comparison with those who successfully completed the anti-TB treatment is 

essential to know what  different conditions they were gone through which made 

the difference.  

I got the details of patient from the district TB register with the permission of 

District TB officer, Bilaspur. I have taken the permission from senior government 

officials to contact you and address is obtained through DOT provider 

The District TB officer of Revised National Tuberculosis Control Programme in 

Bilaspur has granted me permission to undertake this study. The ethical approval 

for this study has been obtained from Institutional Ethics Committee of Sree Chitra 

Tirunal Institute for Medical Sciences and Technology. 

What participation will be required from your side? 

Participation involves answering some questions regarding your Socioeconomic 

and housing, living conditions and actions taken by you/patient while seeking 

care/treatment. If you agree to participate in the study, then I will interview you for 

about 30-35 minutes. The information given by you will be documented. After the 

interview I may contact you again only if it is found that the information 

documented is either incomplete or any further clarification is needed, which may 

be very rarely needed. 

 How the study will benefit you? 

The study will not directly benefit you. There will be no incentive in any form for 

participating in the study. But the results of the study will be helpful in further research 

and policy making which may benefit the society as a whole. 

What are possible harms from the study? 

Some of the questions will be of a personal nature which may make you uncomfortable. 

In such case you are free to take time to answer or if you are not willing to answer, you 
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can ask me to skip the question. If still you are not willing to answer further, you will be 

free to terminate the interview without any obligation. 

Confidentiality of your data: 

Whatever information you share will be kept highly confidential and will only be 

accessible to me and my supervisor. All the information that is being collected will be 

used solely for research. Your personal details will not be shared with anyone at any 

stage. The data other than your personal identifiers will be used for analysis of the study. 

The results of the study will be published and presented in public forums. 

Can I withdraw from the study?  

Your participation in the study will be completely voluntary. You are free and have right 

to withdraw during the interview at any time. There will be no penalty for withdrawal or 

not participating in the study. 

Is there any query or doubt you want to ask? I will try to clarify it to best of my ability. 

 

Name of the Principal Investigator: Dr. Dhanashri Bagal 

Signature of Principal Investigator: 

Contact No. of Principal Investigator: 0-9970142366 

 

If you have any doubt/query regarding the authentication of this study, you may contact 

the SCTIMST Institutional Ethics Committee Secretary - Dr. Mala Ramanathan. Contact 

No. – 0471-2524234 

 

Are you willing to participate in the study? - Yes / No. 

 If yes – please fill up and give signature on the informed consent provided. 
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Annexure IV 

 

Achutha Menon Centre for Health Science Studies 

Sree Chitra Tirunal Institute for Medical Sciences & Technology, 

Trivandrum, Kerala, 695011 

Tuberculosis Mortality and Risk Factors for Death in Patients with newly 

diagnosed Tuberculosis registered under RNTCP in Bilaspur district, 

Chhattisgarh. 

Written informed consent 

 

I, ___________________________________________________ have read/heard and 

understood all the information provided in the ‗Research subject information sheet‘ and I 

have clarified all my doubts. (I understood the need to provide information on the 

symptoms, diagnosis, treatment, and other details the <name of the selected subject> has 

gone through.) By signing/putting thumb impression I confirm my voluntary participation 

in this study. I agree to be contacted again if any missing information or further 

clarification is needed. I understand my right to withdraw from the interview anytime 

without any obligation. I also understand that my/<name of selected subject‘s> identity 

will not be revealed in any published or released information from this study. I 

understand that data you collected will be kept confidential and will not be revealed to 

anyone under any condition. 

 

Name of the participant (name of the respondent for selected 

case):____________________________. 

 

Relation of the respondent with the selected case:______________ 

 

Signature of the participant (respondent for case) or 

Thumb impression (if unable to sign): _______________________________ . 

 

Date: 

Place: 
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If you are unwilling to sign/give thumb impression, but willing to be interviewed, 

signature of independent witness to consent being taken: 

Witness (if needed): I confirm that the Principal Investigator has explained all the 

information in the Research subject information sheet to Mr./Mrs./Miss 

___________________________________________ and she/he has voluntarily agreed 

to participate in the study. 

Name of the witness:______________________________________ . 

Signature of the witness:___________________________________ . 

Date: 

Place: 

Consent obtained: Yes / No                          

 

Name of the Principal Investigator: Dr. Dhanashri Bagal 

 

Signature of the Principal Investigator: _____________________. 

Date:                                                                          Place: 
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Annexure V 

 

Achutha Menon Centre for Health Science Studies, 

Sree Chitra Tirunal Institute for Medical Sciences & Technology, 

Trivandrum, Kerala, 695011 

 

Tuberculosis Mortality and Risk Factors for Death in Patients with newly 

diagnosed Tuberculosis registered under RNTCP in Bilaspur district, 

Chhattisgarh. 

(For minors between 15-18 years of age) 

Written informed assent form 

 

I, ___________________________________________________ have read/heard and 

understood all the information provided in the ‗Research subject information sheet‘ and 

all my doubts are cleared. By signing/putting thumb impression I confirm my voluntary 

participation in this study. I agree to be contacted again if any missing information or 

further clarification is needed. I understand my right to withdraw from the interview 

anytime without any obligation. I also understand that my identity will not be revealed in 

any published or released information from this study. . I understand that data you 

collected will be kept confidential and will not be revealed to anyone under any 

condition. 

 

Signature of the respondent or 

Thumb impression (if unable to sign): _______________________________ . 

Date:                                                                   Place: 

 

I trust ________________________________________ to consent for me for the 

study. 

Name of the parent/guardian_________________________________ 

Relation with the respondent_________________________________ 
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Signature/thumb impression of the consenting adult__________________________ 

Date:                                                                          Place: 

Assent obtained: Yes/No                                       Consent obtained: Yes/No 

Name of the principal investigator: Dr. Dhanashri Bagal 

Signature of the principal investigator:___________________________ 

Date:                                                                            Place: 
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Annexure VI 

 

अच्यतु मनेन सने्टर फॉर हले्थ साइंस स्टडीज,श्री चित्रा चतरूनल इंस्टीट्यटू फॉर   मचेडकल 

साइंससे एंड टेक्नोलाजी चत्रवेन्रम, केरल 

टीबी मतृ्यु दर तथा चबलासपरु, छत्तीसगढ़ में आरएनटीसीपी के तहत पजंीकृत नव चनदान टीबी मरीजों में 

टीबी मतृ्यु की जोचिम 

ढाॊचागत साऺात्काय का हहन्दी सॊस्कयण 

क्रभाॊक:                                                                            
टीफी मूननट आईडी:  

योगी का ऩहचान नॊफय :  

बाग एक- टीफी यजजस्टय से इराज की जानकायी   

प्रश्न 
क्रभाॊक 

प्रश्न  जवाफ हटप्ऩणी  

1.1 जाॊच के सभम उम्र    
1.2 लरॊग 1.ऩुरूष 

2.स्री 
3.ककन्नय 

 

1.3 DOT देने वारे का ऩद   
1.4 DOT सेन्टय   
1.5 फीभायी का वगीकयण 1.स्स्भमय ऩाजीहटव 

ऩल्भेनयी टीफी 
2.स्स्भमय नेगेहटव 
ऩल्भेनयी टीफी 
3.एक्ट्राऩल्भेनयी 
टीफी 

अगय 1/2 
तो 1.6-
1.7 छोड़ें 

1.6 अगय ईऩीटीफी है, तो एक्ट्रा 
ऩल्भोनयी साइट  

1. ऩेयीपेयर 
रसीका नोड्स 
2. ऩेट 
3.ऩरुयर ईफ्पुज़न 
4.फोन / जोड़ों 
5.बे्रन / भैननन्जेस 
6.अन्म(ननहदिष्टकय़ें) 
7. नहीॊ दजि की 
गई 

 

1.7 एक्ट्स-ये /ईऩी टेस्ट का वववयण   
1.8 इराज की शुरूआत औय पारो अऩ  

दौयान स्स्भमय की स्स्थनत 
1. 
2. 
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3. 
1.9 इराज की शुरूआत औय पारो अऩ  

दौयान वजन (ककरोग्राभ भ़ें) 
1. 
2. 
3. 

 

1.10 इराज के दौयान दवा रेना बरू 
जाना? 

1. इॊट़ें लसव चयण 
के दौयान 
2. कस्न्टनुएशन  
चयण के दौयान 
3.कबी नहीॊ बूऱें 
4.रयकाडि नहीॊ 
ककमा 
5.अन्म 

अगय 3 तो 
1.11-1.15 
छोड़ें 

1.11 बुर गई खुयाक  को ऩुन् प्राप्त 
कयने के लरए क्ट्मा ककसीने कोई 
भदत  की थी? 

1.हाॊ हय खुयाक के 
लरए 
2.कुछ खुयाक न 
रेने ऩय 
3.कोई भदत नहीॊ 
की 
4.रयकाडि नहीॊ 
ककमा 

 

1.12 अगय हाॊ तो ककसने की? 1.डाट देने वारे ने 
2.अन्म(ननहदिष्टकय़ें) 
3.रयकाडि नहीॊ  

 

1.13 भयीज को दवा ऩुन् प्राप्त कयने के 
लरए ककसको सॊऩकि  ककमा? 

1.भयीज 
2.ऩरयवाय के 
सदस्म 
3अन्म (ननहदिष्ट 
कय़ें) 
4.रयकाडि नहीॊ 

 

1.14 दवा न रेने का कायण   
1.15 ऩुन्ह्प्रास्प्त के ऩरयणाभ 1.इराज के दौयान 

भयीज को दवा रेने 
भ़ें भदद 
2.रयकाडि नहीॊ 
3.अन्म 

 

1.16 एचआईवी की स्स्थनत 1.ऩाजीहटव 
2.नेगेहटव 
3.ऩता नहीॊ 
4.रयकाडि नहीॊ 

अगय 
2/3/4 तो 
1.17 छोड़ें 

1.17 अगय ऩाजीहटव है तो 
एॊटीयेरोवाइयर थेयेऩी ? 

1.हाॊ 
2.नहीॊ 
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3.रयकाडि नहीॊ 
1.18 शक्ट्कय के फीभायी का वववयण 1. शक्ट्कय की  

फीभायी 
2. शक्ट्कय की 
फीभायी नहीॊ 
3.ऩता नहीॊ 
4.रयकाडि नहीॊ 

अगय 
2/3/4 तो 
1.19 छोड़ें 

1.19 अगय भधुभेह है तो खारी ऩेट 
ब्रड शुगय ( लभग्रा/ डीएर) 

1.........इराज की 
शुरूआत भ़ें 
2........आईऩी 
चयण के अॊत भ़ें 
3.रयकाडि नहीॊ 
ककमा 

 

1.20  केस/कॊ रोर का अॊनतभ ऩरयणाभ 1.स्वस्थ  
2.इराज ऩूया हुआ 
3.भतृ्मु 
4.रयकाडि नहीॊ 

 

1.21 1.21. काडि भ़ें कोई अन्म वववयण 
 

  

 

खंड 2- साभाजजक जनसांजयमकीम विियण 

ऩहरे भैं आऩ से आऩके औय आऩके ऩरयवाय के फाये भ़ें कुछ सवार ऩूछना चाहूॊगी. अगय आऩ ककसी 
सवार का जवाफ नहीॊ देना चाह़ेंगे तो कृऩमा ननसॊकोच फता द़ें. 

भतृक से आऩ का रयश्ता:___________________ 

2.1 आवास का स्थान 1.शहयी 
2.शहयी झ़ोंऩडी 
3.ग्राभीण 

 

2.2 आऩकी/<चुने हुए व्मस्क्ट्त 
का नाभ  की>  लशऺा 
कहाॊ तक हुई है? 

1. कोई स्कूर नहीॊ 
2.प्राथलभक लशऺा 
3.हाईस्कूर 
4.हामय सेक़ें डयी स्कूर 
5.डडप्रोभा, डडग्री 
6.अन्म  
7.जवाफ देना भना कय 
हदमा 

 

2.3  वैवाहहक स्स्थनत 1वववाहहत 
2अवववाहहत 
3.तराकशुदा/ अरग 
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4.ववधवा 
5अन्म 

2.4 आऩका/<चुने हुए व्मस्क्ट्त 
का नाभ > भुख्म व्मवसाम 
क्ट्मा है/था? 

1शासकीम नौकयी 
2.प्राइवेट नौकयी 
3.स्वयोजगाय, ककसान 
4.भजदयू 
5.छार 
6.फेयोजगाय 
7.अन्म (ननहदिष्ट कय़ें) 
8.जवाफ देना भना कय 
हदमा 

 

2.5 वऩछरे 12 भहीने भ़ें 
तुम्हाया/<चुने हुए व्मस्क्ट्त 
का नाभ  के> जीवनसाथी 
के आभदनी की स्स्थनत 
क्ट्मा है? 

1ननमलभत आभदनी 
2.अननमलभत आभदनी 
3कोई आभदनी नहीॊ 
4.अन्म(ननहदिष्ट कय़ें) 

 

2.6 आऩकी भहीने का 
अनुभाननत भालसक घयेरू 
खचि ककतना है ( रूऩमे 
भ़ें)? 

  

2.7 जफ आऩको /<चुने हुए 
व्मस्क्ट्त का नाभ  के>  
टीफी की फीभायी हुई 
थी,तफ घय भ़ें भुख्म 
कभानेवारा कौन था? 

1.चुने हुए व्मस्क्ट्त 
2.अन्म(ननहदिष्ट कय़ें) 

 

2.8 आऩ के ऩास कौन सा 
याशनकाडि है? 

1.गयीफी येखा से ऊऩय 
2.गयीफी येखा से नीचे 
3.कोई काडि नहीॊ 

 

2.9 धभि? 1.हहन्द ू
2.भुस्स्रभ 
3.कक्रस्श्चमन 
4.अन्म 
9.जवाफ देना भना कय 
हदमा 

 

2.10 जानत/ जनजानत अन्म 
(ननहदिष्ट कय़ें)? 

1.अनुसूचचत 
जनजानत/ST(   ) 
2.अनुसूचचत जानत/SC (  
) 
3.साभान्म/General (   
) 
4.अन्म वऩछडा वगि/OBC 
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(   ) 
9.जवाफ देना भना कय 
हदमा 

2.11 घय का प्रकाय? 1.कच्चा 
2.आधा ऩक्ट्का 
3.ऩक्ट्का  

 

2.12 घय भ़ें ककतने कभये हैं   

2.13 ऩरयवाय कैसा है? 1एकर 
2.सॊमुक्ट्त 
3.फडा ऩरयवाय 

 

2.14 ऩरयवाय का भुखखमा कौन 
है/ था? 

1.चुने हुए व्मस्क्ट्त 
2.अन्म (ननहदिष्ट कय़ें) 

 

2.15 आऩ के सभेत घय भ़ें 
ककतने सदस्म हैं? 

  

2.16 स्जस घय भ़ें यहत ेहैं वह 
ककसका है.. 

1खुद का घय 
2.ककयामे का 
3.चगयवी यखा है 
4.अन्म (ननहदिष्ट कय़ें) 

 

2.17 बोजन ऩकाने की यसोई 
कहाॊ हैं?, घय के अॊदय, 
अरग है मा , घय के 
फाहय? 

1.घय के अॊदय 
2.अरग घय भ़ें 
3.आॊगन मा फाहय 

अगय 2/3 

तो 2.18 

छोड़ें 

2.18  अगय घय के अॊदय हैं?, तो 
क्ट्मा घय भ़ें यसोई का 
अरग कभया है? 

1.हाॊ 
2.नहीॊ 

 

2.19  आऩ के घय भ़ें खाना ककस 
ऩय फनता है? चूल्हे ऩय मा 
स्टोव ऩय 

1स्टोव 
2.चूल्हा 
3.अन्म 

 

2.20 घय भ़ें खाना फनाने के 
लरए ककस तयह का ईंधन 
इस्तभेार होता है 

1.एरऩीजी मा नेचुयर गैस 
2.फामोगैस 
3.केयोलसन 
4.रकडी 
5. बूसा / झाडी / घास  
6.गोफय के कॊ ड े
7.अन्म(ननहदिष्ट कय़ें) 

फहुत से 

चुनाव 

भुभककन हैं 

2.21 नीच ेदी गई वस्तुओॊ भ़ें से 
कौन कौन से आऩके ऩास 
है? 

1साइककर 
2.भोटय साइककर/ स्कूटय 
3.लभक्ट्सय/ ग्राइॊडय 
4.टीवी- ब्रेक एॊड व्हाइट 
5.करय टीवी 

फहुत से 

चुनाव 

भुभककन हैं 
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6.येडडमो/ राॊलससटय 
7.भोफाइर पोन 
8.भोटय काय 

2.22  तुम्हायी/<चुने हुए व्मस्क्ट्त 
के> स्वास््म इराज कहासे 
प्राप्त कयना है, इसका  
ननणिम ककसने लरमा था? 

1. चुने हुए व्मस्क्ट्त स्वमॊ 
ने 
2.ऩनत/ ऩत्नी 
3.भाता 
4.वऩता 
5.अन्म(ननहदिष्ट कय़ें) 

 

 

खंड 3 खाद्म सुयऺा 

भैं कुछ वाक्ट्म महाॊ ऩढूॊगी, जो रोगोने अऩनी खाद्म की ऩरयस्स्थनत के फाये भ़ें कहे हैं. इन कथऩों भ़ें 
से कृऩमा आऩ भुझ ेमे फतामे की इनभेसे ककन ककन फातोसे आऩ की खाद्म/बोजन की स्स्थती 
लभरती जुरती है? आऩ फताएॊ 12 भहीने भ़ें क्ट्मा ऐसा अक्ट्सय सच होता है, कबी-कबी सच होता है 
मा कबी सच नहीॊ होता. 

अगय आऩ ककसी सवार का जवाफ नहीॊ देना चाहत ेतो ननसॊकोच फता द़ें. 

3.1 भैं मा हभ जो बोजन साभग्री ख़यीदतत े
थे वो ऩूयी नहीॊ ऩडती थी, औय ज्मादा 
खयीदने के लरए ऩैसे नहीॊ होते थे. क्ट्मा 
वऩचरे 12 भहीने भ़ें मे अक्ट्सय ऐसा होता 
था, कबी कबी सच था,मा कबी सच 
नहीॊ था? 

1.अक्ट्सय सच 
2.कबी कबी सच 
3.कबी सच नहीॊ 
4.ऩता नहीॊ मा भना 
कय हदमा. 

 

3.2 भैं मा हभ सॊतुलरत बोजन का खचि कयने 
के स्स्थनत भ़ें नहीॊ थे. वऩचरे 12 भहीने 
भ़ें मे अक्ट्सय ऐसा होता था, कबी कबी 
सच था,मा कबी सच नहीॊ था? 

1.अकसय सच 
2.कबी कबी 
3.कबी सच नहीॊ 
4.ऩता नहीॊ मा भना 
कय हदमा 

 

3.3 12 भहीने भ़ें क्ट्मा ऐसा भौका कबी आमा 
की, आऩ को मा घयके अन्म फड ेसदस्म 
को  कभ बोजन कयना ऩडा हो मा खारी 
ऩेट यहना ऩडा हो, क्ट्म़ोंकक कापी ऩैसे 
नहीॊ थे. ऐसा क्ट्मा हय भाह होता था,कुछ 
भाह हुआ था ऩयॊतु सबी भहीऩों भ़ें 
नहीॊ,एक दो भाह भ़ें हुआ था, मा कबी 
नहीॊ हुआ था? 

1.रगबग हय भाह 
2.कुछ भाह ऩय हय 
भाह नहीॊ 
3.1 मा 2 भाह 
4.ऩता नहीॊ 

 

3.4 वऩछरे 12 भहीने भ़ें,क्ट्मा कबी आऩ बूखे 
थे, रेककन नहीॊ खामा, क्ट्म़ोंकक बोजन का 

1.हाॊ 
2.नहीॊ. 
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खचि नहीॊ उठा ऩामे?   
सॊतुलरत बोजन भ़ें स्टाचिमुक्ट्त खाना जैसे चावर, आरू, योटी औय गेहूॊ औय प्रोटीन मुक्ट्त खाना जैसे 
भाॊस / भछरी / दधू / दही, दार औय पऱों औय सस्ब्जम़ों शालभर होत ेहैं।) 

प्रनतकक्रमाओॊ के आधाय ऩय, शोधकताि, 10-12 भहीने को "अक्ट्सय" मा "रगबग हय भहीने" औय 3-9 
भहीने को "कबी-कबी" मा "कुछ भहीऩों" के रूऩ भ़ें वगीकृत कयेगा। प्रश्न 1 औय 2 को "अक्ट्सय" मा 
"कबी-कबी" जवाफ सकायात्भक भाना जामेगा, प्रश्न 3 के जवाफ भ़ें "रगबग हय भहीने" मा "कुछ 
भहीने रेककन हय भाह नहीॊ सकायात्भक भाना जामेगा, औय प्रश्न 4 की प्रनतकक्रमा के लरए हाॊ का 
जवाफ सकायात्भक भाना जामेगा"  

शून्म मा 1 सकायात्भक प्रनतकक्रमा वारे ऩरयवाय को बोजन सुयक्षऺत के रूऩ भ़ें वगीकृत ककमा जामेगा 
, 2 मा अचधक सकायात्भक प्रनतकक्रमा वारे ऩरयवाय को बोजन असुयक्षऺत के रूऩ भ़ें वगीकृत ककमा 
जामेगा, औय 3 मा उससे अचधक सकायात्भक जवाफ देने वारे ऩरयवाय को बूख के साथ बोजन 
असुयक्षऺत के रूऩ भ़ें वगीकृत ककमा जामेगा। 

खंड 4, भयीज की जांच, इराज औय संफंधधत भुद्दे 

4 a. धूम्रऩान औय शयाफ 

4a.1 क्ट्मा आऩने/<चुने हुए व्मस्क्ट्त का 
नाभ>कबी बी धूम्रऩान ककमा हैं जैसे 
फीडी, लसगयेट, ऩाइऩ मा अन्म? 

1.हाॊ 
2.नहीॊ 
3.ऩता नहीॊ 
4.जवाफ देना 
भना कय हदमा 

अगय 2/3/4 
तो 4a.2 
छोड़ें 

4a.2 आऩ/<चुने हुए व्मस्क्ट्त का नाभ >के 
लरए ननम्न भ़ें से कौनसा धूम्रऩान की 
स्स्थनत अच्छेसे दशिता हैं? 

1.टीफी की 
ननदान के ऩहरे 
फॊद ककमा था 
2.टीफी की 
ननदान के फाद 
फॊद ककमा था 
3.इराज के 
दौयान बी 
धूम्रऩान जायी 
यखा  
9.जवाफ देना 
भना कय हदमा 

 

4a.3 कोई आऩ के घय भ़ें ककतनी फाय 
धूम्रऩान कयता है? 

1.योज. 
2.सप्ताह भ़ें 
3.भहीने भ़ें 
4.भहीने से बी 
कभ भ़ें 
5.कबी नहीॊ 
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9. जवाफ देना 
भना कय हदमा 

4a.4 क्ट्मा क्ट्मा आऩने/<चुने हुए व्मस्क्ट्त 
का नाभ >कबी बी शयाफ ऩी हैं, जैसे 
बफमय, फाइन, स्थानीम तौय ऩय फनने 
वारी दारू? 

1.हाॊ 
2.नहीॊ 
3.ऩता नहीॊ 
9.जवाफ देना 
भना कय हदमा 

अगय 2/3/4 
तो 4a.5-
4a.6 छोड़ें 

4a.5 आऩ/<चुने हुए व्मस्क्ट्त का नाभ > के 
लरए ननम्न भ़ें से कौनसा अच्छेसे, 
शयाफ ऩीने की स्स्थनत दशिता हैं? 

1.टीफी की 
ननदान के ऩहरे 
फॊद कय दी थी 
2.ननदान के 
फाद फॊद कय दी 
थी 
3.इराज के 
दौयान बी शयाफ 
ऩीना जायी यखा 
था (ककतनी फाय 
ऩीत ेथे) 
9. जवाफ देना 
भना कय हदमा 

 

4a.6 शयाफ ऩीने के कायण क्ट्मा आऩ <चुने 
हुए व्मस्क्ट्त का नाभ > ककसी हदन 
दवा रेना बूरा? 

1.हाॊ 
2.नहीॊ 

 

 

4b: टीफी का इततहास 

4b.1 क्ट्मा आऩ<चुने हुए व्मस्क्ट्त 
का नाभ > ककसी को जानत े
हैं/थे जो टीफी से जूझ यहे हैं 

1.हाॊ 
2.नहीॊ 

अगय 2, तो 
4b.2 छोड़ें 

4b.2 उससे आऩ<चुने हुए व्मस्क्ट्त 
का नाभ>का क्ट्मा सॊफॊध है/ 
था? 

1.ऩरयवाय का सदस्म है 
2.रयश्तदेाय/सगा सॊफॊधी 
है 
3.दोस्त है 
4.सहकभी है 
5.अन्म(ननहदिष्ट कय़ें) 

 

 

खंड 4c- टीफी की ऩूिव अनुबि 
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4c. क्ट्मा ऩहरे, आऩ<चुने हुए व्मस्क्ट्त का नाभ > को कबी टीफी का इनतहास यहा है/ खाॊसी के साथ 
खून आता था/क्ट्मा एक भाह से ज्मादा इराज इॊजेक्ट्शन के साथ हुआ था/ ऐसी दवा रे यहे थे स्जससे 
वऩशाफ रार यॊग की होती थी?  

1. हाॊ   2. नहीॊ 

खंड 4 d. टीफी की जांच औय उऩचाय से जुड ेविियण- 

4d.1 शुरूआती रऺण क्ट्मा थे, क्ट्मा 
लशकामत थी? 

1.खाॊसी 
2.फुखाय 
3.वजन कभ होना 
4.खकाय भ़ें खून 
5.अन्म (ननहदिष्ट कय़ें) 
6.ऩता नहीॊ 

फहुत से 
चुनाव 
भुभककन 
हैं 

4d.2 ववचधवत इराज से ऩहरे 
आऩने/<चुने हुए व्मस्क्ट्त का नाभ 
> ककतने हदन तक घय ऩय ही 
प्रतीऺा की/घयेरू इराज ककमा? 

  

4d.3 आऩने/<चुने हुए व्मस्क्ट्त का नाभ 
ने > इराज़ के लरए सफसे ऩहरे 
ककस से सराह की? 

1.सयकायी डाक्ट्टय 
2. प्राइवेट स्क्ट्रननक 
3.ऩयॊऩयागत चचककत्सक 
4.एएनएभ 
5.खुद की चचककत्सा 
6.अन्म (ननहदिष्ट कय़ें) 
6. माद नहीॊ 

 

4d.4 उल्रेख ककमा गमा साथी/सॊस्था 
चुनने का कायण क्ट्मा था? 

1. गुप्तता 
2.ऩैसे की कभी 
3.ववश्वास औय 
भान्मता 
4.घय के ऩास 
5.अन्म(ननहदिष्ट कय़ें) 

 

4d.5 कुर ककतने स्वास््म देखबार 
साथी/ सॊस्थाओ से आऩने सराह 
री, जफ तक ककसी ने आऩ/<चुने 
हुए व्मस्क्ट्त का नाभ> को कहा 
कक आऩ को टीफी है? 

  

4d.6 टीफी के ननदान के ऩहरे ककतने 
रॊफे सभम तक खाॊसी के लरए 
आऩ ने /<चुने हुए व्मस्क्ट्त का 
नाभ >  ने अन्म दवाएॊ री? 

  

4d.7 ऩहरी फाय ककसने जाॊच की औय 
कहा  की आऩ/<चुने हुए व्मस्क्ट्त 

1.सयकायी अस्ऩतार 
का डाक्ट्टय 
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का नाभ > को टीफी है? 2.अन्म(ननहदिष्ट कय़ें) 
3.माद नहीॊ 

4d.8 रऺण/लशकामत प्रायॊब होने भ़ें 
औय जफ आऩ/<चुने हुए व्मस्क्ट्त 
का नाभ > को ऩता चरा 
आऩको/<चुने हुए व्मस्क्ट्त का नाभ 
>  टीफी है तफ तकअॊदाजन 
ककतना सभम गुजया होगा, 
रगबग ककतना सभम गमा 
होगा? 

  

4d.9 आऩको /<चुने हुए व्मस्क्ट्त का 
नाभ को >टीफी के  ननदान के 
ऩहरे मा फाद भ़ें क्ट्मा कबी कही 
ऩय बी बयती हुए थे? 

1.हाॊ 
2.नहीॊ 
3.माद नहीॊ 

अगय 
2/3तो 
4b.10-
11 
छोड़ें 

4d.10 कफ बयती हुए थे?   
4d.11 ककतने हदऩों तक बयती हुए थे?   
4d.12 टीफी के  ननदान के फाद ककतने 

हदन भे इराज शुरू हुआ (फॉक्ट्स 
उऩरब्ध ककमा गमा था / DOT 
साथी खुयाक देखना शुरू कय 
हदमा)? 

  

4d.13 आऩके / चुने हुए व्मस्क्ट्त का 
नाभ> औय / मा आऩके ऩरयवाय 
के सदस्म़ों के साथ ककन ककन 
चीज़ों ऩय  चचाि हुई थी? 

1.इराज का अवचध 
2.दवा की खुयाक के 
फाये भ़ें 
3.दवा के साइड इपेक्ट्ट 
4.ननमलभत दवा रेने के 
फाये भ़ें 
5.पारोअऩ स्स्भमय 
जाॊच ऩय 
6.माद नहीॊ 

फहुत से 
चुनाव 
भुभककन 
हैं 

4d.14 क्ट्मा उन्ह़ोंने आऩ<चुने हुए 
व्मस्क्ट्त का नाभ> को कोई सराह 
दी थी? जैसे 

धूम्रऩान फंद कयो 
1.हाॊ         2.नहीॊ 
3.रागू नहीॊ 
शयाफ फंद कयो 
1हाॊ          2.नहीॊ 
3.रागू नहीॊ 
ऩोषण की सराह 
1.हाॊ        2.नहीॊ 
कोई सराह नहीं दी 
1.हाॊ       2.नही 
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ऩता नहीॊ 
4d.15 डॉट देने वारे का व्मवहाय कैसा 

था? 
1.फहुत सॊतोषजनक 
2. सॊतोषजनक 
3. खयाफ 
4. फहुत खयाफ 

 

4d.16 ककसी सभम आऩ<चुने हुए 
व्मस्क्ट्त का नाभ> को डॉट देने 
वारे साथी के व्मवहाय से क्ट्मा 
कबी बी बेदबाव का एहसास 
हुआ? 

  

4d.17 दवा कहाॊ से रेत ेथे? 1.आॊगनफाडी  
2.घय ऩय ऩहुॊचती थे 
3.ऩीएचसी/ उऩ केन्र 
से 
4. प्राइवेट अस्ऩतार से 
5.अन्म(ननहदिष्ट कय़ें) 

 

4d.18 आऩ के घय से डाट सेन्टय की 
दयूी ककतनी है ( ककरोभीटय भ़ें)? 

  

4d.19 वहा तक कैसे जात ेथे? 1.ऩैदर 
2.वाहन 
3.ऩैदर औय वाहन 
दोऩों का इस्तभेार 
कयके  
4.अन्म 

 

4d.20 क्ट्मा इराज के दौयान ककसी 
सभम आऩ<चुने हुए व्मस्क्ट्त का 
नाभ> दवा रेना बूर गए थे? 

1.हाॊ 
2.नहीॊ 
3.माद नहीॊ 

अगय 
2/3तो 
4d.23- 
26छोड़ें 

4d. 
21 

ककतनी फाय बूरे ह़ोंगे? 1.एक फाय 
2.2-4 फाय 
3.>4 फाय 

 

4d. 
22 

ककतने रॊफे सभम तक बूरे थे? 1. 
2. 
3. 

 

4d. 
23 

बूरने का क्ट्मा कायण था?   

4d.24 आऩ<चुने हुए व्मस्क्ट्त का नाभ>ने 
बूरी हुई दवा को ऩुन् प्राप्त 
कयाने भे, भदत के लरमे क्ट्मा 
कोई आमा था? 

1.हाॊ 
2.नहीॊ 
3.माद नहीॊ 

 

4d.25 आऩ चुने हुए व्मस्क्ट्त का नाभ> 1. डॉट देने वारा साथी फहुत से 
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को दवा को ऩुन् प्राप्त कयाने के 
लरमे कौन आमा था? 

2.डाक्ट्टय 
3.एनएएभ/ नसि 
4.आशा 
5.आॊगनफाडी वकि य 
6.अन्म(ननहदिष्ट कय़ें) 
9.ऩता नहीॊ 

चुनाव 
भुभककन 
हैं 

4d. 
26 

आऩ<चुने हुए व्मस्क्ट्त का 
नाभ>को इराज के दौयान दी 
गमी दवा से क्ट्मा कोई साइड 
इपेक्ट्ट हुआ था? 

1.हाॊ 
2.नहीॊ 

अगय 
2तो 
4d.28 
छोड़ें 

4d. 
27 

साइड इपेक्ट्ट क्ट्मा था? 1.नीॊद नीॊद सा रगना 
2.ऩेट भे ऩयेशानी 
3.उल्टी 
4.हाथ-ऩैय भ़ें जरन 
5.जोड़ों भ़ें ददि 
6.धुॊधरा हदखाई देना 
7.कान भ़ें घॊटी सुनाई 
देना 
8.ऩीलरमा 
9. वऩशाफ रार यॊग की 
होना 
10.अन्म(ननहदिष्ट कय़ें) 
11.ऩता नहीॊ/माद नहीॊ 

फहुत से 
चुनाव 
भुभककन 
हैं 

4d. 
28 

सयकाय/अन्म सॊस्थान से क्ट्मा 
कोई आचथिक भदद लभरी/बोजन 
लभरता था? 

1.आचथिक सॊस्थान 
2.बोजन  
3.सॊमुक्ट्त- दोऩों 
4.ककसी ने भदद नहीॊ 
की 
 

 

4d.29 ककसने भदद की?   
 

खंड 4e: उऩचाय का खचव: 

4e.1 क्ट्मा आऩने /<चुने हुए व्मस्क्ट्त 
का नाभ> / ऩरयवाय ने फीभायी 
के उऩचाय के लरए क्ट्मा कोई 
ऩैसा खचि ककमा? 

1.हाॊ 
2.नहीॊ 
 

अगय 2 
तो 
4e.2-3 
छोड़ें 

4e.2 कुर भ़ें ककतना ऩैसा खचि ककमा 
होगा? 

  

4e.3 आऩने / < चुने हुए व्मस्क्ट्त 
नाभ का > / ऩरयवाय ने ईस 

1.फचामे हुए ऩैसो से 
व्मवस्था की 

फहुत से 
चुनाव 
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खच ेकी व्मवस्था कयना कैसे 
ककमी थी? 

2. रयश्तदेाय़ों से उधाय 
लरमा 
3. ब्माज ऩय ऩैसा 
उधायकताि से लरमा 
4.ऩशु, खेत/ अन्म 
सॊऩस्त्त फेच कय की 
5. बोजन खच ेभ़ें कटौती 
कय के की 
6. फच्च़ों को खच ेकी 
व्मवस्था भ़ें भदद कयने 
के लरए स्कूर छोडना 
ऩडा 
7. अन्म(ननहदिष्ट कय़ें) 

भुभककन 
हैं 

 

खंड 4f: अन्म फीभारयमां 

4f.  आऩ/<चुने हुए व्मस्क्ट्त का नाभ> को क्ट्मा कोई अन्म फीभायी है/थी? 

1)शक्ट्कय की फीभायी                2) एचआईवी 

3)ऩुयानी पेपड़ों की फीभायी           4) अन्म(ननहदिष्ट कय़ें)                                                                                                            
 

खंड जी- साभाजजक एकजुटता औय सशक्तीकयण जस्थतत 

4g.1   क्ट्मा आऩ<चुने हुए व्मस्क्ट्त का 
नाभ> ककसी सभूह के कामिकताि 
हैं/ थे - जैसे ककसान सभूह, 
भहहरा सभूह, मा याजनीनतक 
सभूह? 

1.हाॊ 
2.नहीॊ 

अगय 
2/तो 
4g.2-
3छोड़ें 

4g.2 अगय हाॊ तो फताएॊ(ननहदिष्ट कय़ें)  कोड 
दजि कय़ें 

4g.3 एक सदस्म के रूऩ भ़ें आऩ<चुने 
हुए व्मस्क्ट्त का नाभ> को सभहू 
से व्मस्क्ट्तगत रूऩ से ककतना 
पामदा हुआ 

1.  फहुत पामदा हुआ  
2. ठीक हुआ 
3.कभ हुआ 
4.बफरकुर नहीॊ 

 

4g.4 कल्ऩना कये कक आऩ<चुने हुए 
व्मस्क्ट्त का नाभ> आचथिक 
नुकसान से जूझ यहे हैं, जैसे 
पसर खयाफ हो गई, मा नौकयी 
चरी गई. ऐसी स्स्थनत भ़ें आचथिक 
रूऩ से कौन आऩकी <चुने हुए 

1.कोई भदद नहीॊ 
कयेगा. 
2.ऩरयवाय वारे 
3.सगे सॊफॊधी 
4.ऩडोसी 
5.दोस्त 

फहुत से 
चुनाव 
भुभककन 
हैं 
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व्मस्क्ट्त का नाभ> भदद कयेगा? 6.सभुदाम के नेता 
7.आऩसी सहामता 
सभूह, स्जसके आऩ 
सदस्म हैं 
8.ननस्श्चत नहीॊ कह 
सकता 
9.अन्म(ननहदिष्ट कय़ें) 

4g.5 क्ट्मा आऩ<चुने हुए व्मस्क्ट्त का 
नाभ>को ईस गाॊव/ अडोस - ऩडोस 
का हहस्सा भाना  जाता हैं/था? 

1.हाॊ 
2.नहीॊ 
3.ननस्श्चत नहीॊ कह 
सकता 

 

4g.6 ककतना ननमलभत आऩ<चुने हुए 
व्मस्क्ट्त का नाभ> अखफाय ऩढ़त े
हैं/थे? 

1.हय हदन 
2.सप्ताह भ़ें कोई फाय 
3.सप्ताह भ़ें एक फाय 
4.सप्ताह भ़ें एक से 
कभ फाय 
5.कबी नही 

 

4g.7 ककतना आऩ <चुने हुए व्मस्क्ट्त का 
नाभ> ननमलभत येडडमो सुनत े
हैं/थे? 

1.हय योज 
2.सप्ताह भ़ें कोई फाय 
3.सप्ताह भ़ें एक फाय 
4.सप्ताह भ़ें एक से 
कभ फाय 
5.कबी नहीॊ 

 

4g.8 आऩ/<चुने हुए व्मस्क्ट्त का नाभ>  
ककतना ननमलभत टीवी देखत े
हैं/थे? 

1.हय योज 
2.सप्ताह भ़ें कोई फाय 
3.सप्ताह भ़ें एक फाय 
4.सप्ताह भ़ें एक से 
कभ फाय 
5.कबी नहीॊ 

 

4g.9 आऩ के घय तक क्ट्मा आसानी से 
सार बय सडक/भागि है. मा कुछ 
भौसभ भ़ें ही उऩरब्ध होती है? 

1.ऩूये सार बय 
2.कुछ ननस्श्चत 
भौसभ भ़ें ही 
3.कबी सडक नहीॊ 
होती 

 

4g.10 क्ट्मा आऩ/<चुने हुए व्मस्क्ट्त का 
नाभ>   ने कबी ककसी दसूये 
व्मक्ट्ती से मा ककसी सॊस्थान से 
ऩैसा उधाय लरमा है? 

1.हाॊ 
2.नहीॊ 

 

4g.11 क्ट्मा आऩ/<चुने हुए व्मस्क्ट्त का 
नाभ> का फैंक अकाउॊ ट है/था? 

1.हाॊ 
2.नहीॊ 

 

4g.12 क्ट्मा महाॉ कोई साभुदानमक 1.हाॊ अगय 
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गनतववचध हुई है, जैसे स्थानीम 
शासकीम सयकाय ने आमोस्जत की 
हो, धालभिक सॊस्थाओॊ ने आमोस्जत 
की हो, मा स्कूर ने, औय उसभ़ें 
आऩ<चुने हुए व्मस्क्ट्त का नाभ>   
को शालभर होने के लरए भना 
ककमा हो? 

2.नहीॊ 
3.कह नहीॊ सकत/े  
ननस्श्चत नहीॊ 

2/3तो 
4e13-
14 
छोड़ें 

4g.13 ककस गनतववचध भ़ें आऩ<चुने हुए 
व्मस्क्ट्त का नाभ> को शालभर होने 
के लरए भना ककमा गमा? 

1. 
2. 
3. 

 

4g.14 आऩ<चुने हुए व्मस्क्ट्त का नाभ> 
को शालभर होने के लरए क्ट्म़ों 
भना ककमा गमा? 

1.गयीफी के कायन 
2. व्मवसाम के कायन 
3.लशऺा का अबाव के 
कायन 
4.लरॊग के कायन 
5.धभि के कायन 
6.बाषा जो फोरत ेहै / 
जानत/जनजानत के 
कायन 
7.अन्म(ननहदिष्ट कय़ें) 
8.कह नहीॊ सकत/ेकुछ 
ऩक्ट्का नहीॊ 

 

4g.15 क्ट्मा महाॉ अरग अरग 
सभाज/सभूह के व्मस्क्ट्त है, स्जनके 
साथ आऩ<चुने हुए व्मस्क्ट्त का 
नाभ> को लभरने जुरने भ़ें कुछ 
कहठनाई होती है? 

  

4g.16 ककस कायण की फजह से सभाज 
भ़ें घुर-लभर नहीॊ ऩात?े 

1.गयीफी के कायन 
2. व्मवसाम के कायन 
3.लशऺा का अबाव के 
कायन 
4.लरॊग के कायन 
5.धभि के कायन 
6.बाषा जो फोरत ेहै/ 
जानत /जनजानत के 
कायन 
7.अन्म(ननहदिष्ट कय़ें) 
8.कह नहीॊ सकत/े 
ऩक्ट्का नहीॊ 

 

4g.17 क्ट्मा आऩ/<चुने हुए व्मस्क्ट्त का 
नाभ> मा आऩ जैसे रोग साभान्म 

1.हाॊ, आसानी से 
2.कापी अच्छी तयह 
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तौय ऩय अऩने सभाज कुछ फदर 
कयना चाहे तो, क्ट्मा वो फदर कय 
सकत ेहै? 

से 
3.हाॊ, ऩय कुछ 
कहठनाई से 
4.हाॊ, ऩय फडी भुस्श्कर 
से 
5.नहीॊ, बफरकुर नहीॊ 
6.कह नहीॊ सकत/े 
ऩक्ट्का नहीॊ 

4g.18 सभुदाम स्तय के ननणिम प्रकक्रमा भ़ें 
आऩ<चुने हुए व्मस्क्ट्त का नाभ> 
का   ककतना प्रबाव होता है/ था? 

1.फहुत फडा प्रबाव 
2.कापी अच्छी प्रबाव 
3.फहुत कभ प्रबाव  
4.बफरकुर बी प्रबाव 
नहीॊ 
5.कह नहीॊ सकत/े 
ऩक्ट्का नहीॊ 
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Annexure VII 

 

अच्मुत भेनन सेन्टय पॉय हेल्थ साइंस स्टडीज,श्री धचत्रा ततरूनर इंस्टीट्मूट पॉय भेडडकर साइंसेस 
एंड टेक्नोराजी त्रत्रिेन्रभ, केयर 

टीफी भतृ्मु दय तथा त्रफरासऩुय, छत्तीसगढ़ भें आयएनटीसीऩी के तहत ऩंजीकृत नि तनदान टीफी 
भयीजों भें टीफी भतृ्मु की जोखखभ 

शोध सूचना ऩत्रक 

 

नभस्त,े 

भै धनश्री फगर, अच्मुत भेनन स़ेंटय पॉय हेल्थ साइॊसेस स्टडीज, श्री चचरा नतरूनर इॊस्टीट्मूट 
भेडडकर पॉय साइॊसेस एॊड टेक्ट्नोराजी बरवेन्रभ भ़ें भास्टय पॉय ऩस्ब्रक हेल्थ की छार हूॊ. मह 
अध्ममन भेये ऩाठमक्रभ का हहस्सा है. टीफी भृत्मु दय तथा बफरासऩुय, छत्तीसगढ़ भ़ें आयएनटीसीऩी 
के तहत ऩॊजीकृत नव ननदान टीफी भयीज़ों भ़ें टीफी भृत्मु की जोखखभ  मह भेये अध्ममन का ववषम 
है. आऩको ऩहरे से ही अऩने डॉट देने वारे साथी द्वाया अध्ममन के स्वरूऩ औय उद्देश्म के फाये भ़ें 
फतामा गमा है। उन्होने ने ही भुझ,े आऩ इस अध्ममन भ़ें बाग रेना चाहत ेहै मह फतामा। 

 

भेयी आऩसे प्राथिना है कक आऩ इसके लरए कुछ सभम द़ें औय इसभ़ें हहस्सेदाय फऩें. 

विषम का उद्देश्म:  

दनुनमा के सफसे ज्मादा टीफी भयीज बायत भ़ें है, जो की चचॊता की फात है. बायत भ़ें 2015 भ़ें ही 
इराज के फावजूद, रगबग 5 राख भयीज भय गए. मह अध्ममन बफरासऩुय स्जरा, छत्तीसगढ़ भ़ें 
RNTCP के तहत ऩॊजीकृत नव ननदान टीफी भयीज़ों भ़ें भतृ्मु के कायन क्ट्मा है, इसको सभझने के 
लरए ककमा जा यहा है. 

अध्ममन के फाये भें: 

भैं इसको सभझने के लरए उन भयीज़ों से फात करूॊ गी, जो वऩछरे एक सार टीफी के खखराप दवा रे 
यहे हैं औय उन भयीज़ों के रयश्तदेाय़ों के बी, स्जनकी टीफी के इराज के दौयान भतृ्मु हो गमी. कुर 
लभराकय 300 सो रोग़ोंसे फात करॉगी, ताॊकक दोऩों की स्स्थती भ़ें क्ट्मा पयक था इसकी तुरना कय 
ऩामे. मे इॊटयव्मू बफरासऩुय स्जल्हे भ़ें २-३ भहीने तक चऱेंगे. टीफी के इराज के दौयान 150 इॊटयव्मू 
उन रोग़ों भ़ें स्जन्ह़ोंने टीफी का उऩचाय ऩूया ककमा औय 150 इॊटयव्मू उन भयीज़ों के रयश्तदेाय़ों के 
स्जनकी टीफी उऩचाय के दौयान भतृ्मु हो गमी।   

टीफी उऩचाय के दौयान भतृ्मु हुए भयीज़ों के रयश्तदेाय़ों से फात कयना इसलरमे जरयी है ताॊकक, टीफी के 
भतृ्मु के कायण़ों को सभज सके. औय इसकी तुरना उन भयीॊज़ों के साथ कयना बी जरयी है स्जन्ह़ोंने 
टीफी का उऩचाय सपरता ऩूविक ककमा ताॊकक उन कायण़ों को बी सभाज ऩाए स्जनके कायन मे पयक 
ऩडा.  



125 
 

भयीॊज़ों की जानकायी भैंने स्जरा टीफी अचधकायी, बफरासऩुय की अनुभनत से स्जरा टीफी यस्जस्टय से 
प्राप्त की। भैंने फाकी वरयष्ठ सयकायी अचधकारयम़ों से बी आऩसे सॊऩकि  कयने की अनुभनत री है औय 
डॉट देने वारे साथी के भाध्मभ से आऩका ऩता प्राप्त ककमा है। मह अध्ममन के, भैं खुद इॊटयव्मू 
रूॊगी. 

बफरासऩुय भ़ें सॊशोचधत याष्रीम ऺम योग ननमॊरण कामिक्रभ के स्जरा टीफी अचधकायी ने भुझ ेइस 
अध्ममन को कयने की अनुभनत दी है। इस अध्ममन के लरए नैनतकता अनुभोदन श्री चचरा नतरनार 
इॊस्टीट्मूट पॉय भेडडकर साइॊसेज एॊड टेक्ट्नोरॉजी की सॊस्थागत नैनतकता सलभनत से प्राप्त की गई 
है। 

आऩके ऩऺ से क्मा बागीदायी की आिश्मकता होगी? 

इसभ़ें आऩको अऩने साभास्जक-आचथिक औय घय, यहने की स्स्थनत औय फीभायी के देखबार/उऩचाय के 
दौयान, आऩ/भयीज द्वाया उठाए गए कामों के फाये भ़ें कुछ प्रश्ऩों का उत्तय देना होगा। महद आऩ 
अध्ममन भ़ें बाग रेने के लरए सहभत हैं, तो भैं आऩके(भयीज के ) फाये भ़ें 30-35 लभनट के लरए 
भुराकात करूॉ गी। आऩके द्वाया दी गई जानकायी को दजि ककमा जाएगा। अगय दजि की गई जानकायी 
अधूयी है मा कोई औय स्ऩष्टीकयण की आवश्मकता रगती है,  तो भुराकात के फाद भैं आऩसे कपय 
से सॊऩकि  कयना चाहूॊगी। 

अध्ममन आऩको कैसे राब देगा ?: 

इस अध्ममन से आऩ को कोई सीधा पामदा नहीॊ होगा. ऩय इससे टीफी के भतृ्मु के कायण़ों को 
सभझने भ़ें भदत होगी औय स्जससे इन कायण़ों को सुधायने के लरए औय आगे की उऩामयचना कयने 
भ़ें भदत होगी. मह आगे के शोध औय नीनतम़ों ऩय असय डार सकता है, स्जससे सभाज को पामदा 
होगा.   

अध्ममन से संबावित नुकसान क्मा हैं ?: 

कुछ सवार आऩ के लरए असवुवधाजनक बी हो सकत ेहैं. ऐसे भ़ें आऩ जवाफ देने के लरए स्जतना 
सभम चाहहए उतना रे सकत ेहैं औय उनके जवाफ न देने के लरए स्वतॊर है. अगय आऩ अबी बी 
जवाफ देने के लरए तैमाय नहीॊ हैं, तो ककसी बी सभम अध्ममन से ऩीछे हट सकत ेहैं. 

आऩके जानकायी की गोऩनीमता: 

आऩने दी हुमी जानकायी ऩूयी तयह से गुप्त यखी जाएगी औय केवर शोध के लरए ही इसका 
इस्तभेार ककमा जाएगा. आऩ की ऩहचान औय जानकायी भेये लसवाम ककसी को बी ककसी बी हारत 
भ़ें नहीॊ दी जाएगी. आऩके व्मस्क्ट्तगत जानकायी ककसी बी स्तय ऩय ककसी के साथ साझा नहीॊ ककमा 
जाएगा। आऩके व्मस्क्ट्तगत ऩहचानकतािओॊ को छोडके लसपि  दी गमी जानकायी का उऩमोग अध्ममन 
के ववश्रेषण के लरए ककमा जाएगा। अध्ममन के ऩरयणाभ साविजननक भॊच़ों भ़ें प्रकालशत औय प्रस्तुत 
ककए जाएॊगे। 

 क्मा भैं अध्ममन से तनकार सकता हंू ?: 

आऩ की बागीदायी ऩूयी तयह स्वैस्च्छक है. आऩ कबी बी अध्ममन से अऩने आऩ को अरग कय 
सकत ेहैं। ककसी बी तयह की शॊका औय स्ऩष्टीकयण के लरए भुझसे ऩूछ सकत ेहैं. भैं ऩूयी कोलशश 
करूॊ गी आऩका शॊका ननवायण हो औय स्ऩष्टीकयण देने के लरए. 
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प्रधान अन्वेषक का नाभ: धनश्री फागर 
 
प्रधान अन्वेषक के हस्ताऺय:_____________ 
 
प्रधान अन्वेषक के सॊऩकि  नॊफय : 0-9970142366 
 
महद आऩके ऩास इस अध्ममन के प्रभाणीकयण ऩय कोई सॊदेह / प्रश्न है, तो आऩ 
एससीटीआमएभएसटी इॊस्टीट्मूशनर नीनत शास्र कभेटी सेके्रटयी- डॉ. भारा याभनाथन से सॊऩकि  कय 
सकत ेहैं। सॊऩकि  नॊफय - 0471-2524234 
 
क्ट्मा आऩ अध्ममन भ़ें बाग रेने के लरए तैमाय हैं? – हा/नही। 
          
 महद हाॊ - तो कृऩमा सूचचत सहभनत बय़ें औय ऊस ऩय हस्ताऺय द़ें। 
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Annexure VIII 

 
अच्मुत भेनन सेन्टय पॉय हेल्थ साइंस स्टडीज,श्री धचत्रा ततरूनर इंस्टीट्मूट पॉय  भेडडकर साइंसेस 

एंड टेक्नोराजी त्रत्रिेन्रभ, केयर 

टीफी भतृ्मु दय तथा त्रफरासऩुय, छत्तीसगढ़ भें आयएनटीसीऩी के तहत ऩंजीकृत नि तनदान टीफी 
भयीजों भें टीफी भतृ्मु की जोखखभ 

 

लरखखत सूधचत सहभतत ऩत्र 

 

भैं, ___________________________________________________ ने सूचना ऩर' भ़ें दी 
गई सबी जानकायी ऩढ़ री है/सून री है औय सभझ री है औय भैंने अऩने सबी सॊदेह़ों को स्ऩष्ट 
ककमा है।( भैं <चुने हुए व्मस्क्ट्त का नाभ> के रऺण़ों, ननदान, उऩचाय औय अन्म वववयण़ों के फाये भ़ें 
जानकायी देने की आवश्मकता को सभझती/ता हूॉ) अॊगूठे के प्रबाव ऩय/ हस्ताऺय डारने से भैं इस 
अध्ममन भ़ें अऩनी स्वैस्च्छक बागीदायी की ऩुस्ष्ट कयती/ता हूॊ। भैं कपय से सॊऩकि  कयने के लरए 
सहभत हूॊ अगय कोई राऩता सूचना मा आगे स्ऩष्टीकयण की आवश्मकता है। भैं ककसी बी दानमत्व 
के बफना ककसी बी सभम साऺात्काय से वाऩस रेने का भेया अचधकाय सभझती/ता हूॊ। भैं मह बी 
सभझती/ता हूॊ कक इस अध्ममन से ककसी बी प्रकालशत मा जायी जानकायी भ़ें भेयी ऩहचान नहीॊ 
होगी। 

 

बाग रेने वारा का नाभ: ____________________________ 

बाग रेने वारा के हस्ताऺय मा 

अॊगूठे का ननशान (महद हस्ताऺय कयने भ़ें असभथि): _______________________________ 

तायीख: 

जगह: 

महद आऩ हस्ताऺय कयने / अॊगूठे का इॊपे्रशन देने के लरए तैमाय नहीॊ हैं, रेककन साऺात्काय रेने के 
लरए तैमाय हैं, सहभनत के लरए स्वतॊर गवाह के हस्ताऺय ककए गए हैं:             

गवाह (महद आवश्मक हो): भैं ऩुस्ष्ट कयती/ता हूॊ कक प्रधान अन्वेषक ने रयसचि ववषम सूचना ऩर भ़ें 
सबी जानकायी श्री/ श्रीभती/ कुभायी ऩय सभझाई है। 

___________________________________________ औय वह / उन्ह़ोंने स्वेच्छा से अध्ममन 
भ़ें बाग रेने के लरए सहभनत व्मक्ट्त की है। 
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गवाह का नाभ: ______________________________________ 

गवाह के हस्ताऺय/ अॊगूठे का इॊपे्रशन :___________________________________ 

 

तायीख: 

जगह: 

सहभनत प्राप्त: हाॉ / नहीॊ                     

प्रधान अन्वेषक का नाभ: डॉ धनश्री फगर 

प्रधान अन्वेषक के हस्ताऺय: _____________________। 

नतचथ:                                                                                         
स्थान: 
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Annexure IX 

 

अच्मुत भेनन सेन्टय पॉय हेल्थ साइंस स्टडीज,श्री धचत्रा ततरूनर इंस्टीट्मूट पॉय   भेडडकर साइंसेस 
एंड टेक्नोराजी त्रत्रिेन्रभ, केयर 

टीफी भतृ्मु दय तथा त्रफरासऩुय, छत्तीसगढ़ भें आयएनटीसीऩी के तहत ऩंजीकृत नि तनदान टीफी 
भयीजों भें टीफी भतृ्मु की जोखखभ 

(18 सार से कभ उम्र के प्रततबागी मों के लरए लरखखत अनुभतत ऩत्र) 

 

लरखखत सूधचत अनुभतत फॉभव: 

 

भैं, ___________________________________________________ ने सूचना ऩर' भ़ें दी 
गई सबी जानकायी ऩढ़ री है/सून री है औय सभझ री है औय भैंने अऩने सबी सॊदेह़ों को स्ऩष्ट 
ककमा है। अॊगूठे के प्रबाव ऩय/ हस्ताऺय डारने से भैं इस अध्ममन भ़ें अऩनी स्वैस्च्छक बागीदायी की 
ऩुस्ष्ट कयता हूॊ। भैं कपय से सॊऩकि  कयने के लरए अनुभनत देता हूॉ, अगय कोई राऩता सूचना मा आगे 
स्ऩष्टीकयण की आवश्मकता है तो। भैं ककसी बी दानमत्व के बफना ककसी बी सभम साऺात्काय से 
वाऩस रेने का भेया अचधकाय सभझता हूॊ। भैं मह बी सभझता हूॊ कक इस अध्ममन से ककसी बी 
प्रकालशत मा जायी जानकायी भ़ें भेयी ऩहचान नहीॊ होगी। 

बाग रेने वारे व्मक्ट्ती की हस्ताऺय / अॊगूठे का इॊपे्रशन __________________________ 

नतचथ:                                                                                   
स्थान: 

भैं ________________________________________ को अध्ममन के लरए भेये लरए सहभनत 
देने के लरए बयोसा कयता हूॊ। 

भाता-वऩता / अलबबावक का नाभ _________________________________ 

भाता-वऩता / अलबबावक का हस्ताऺय / अॊगूठे का इॊपे्रशन: _______________ 

बाग रेने वारे व्मक्ट्ती के साथ सॊफॊध _________________________________ 

नतचथ:                                                                                      
स्थान: 

            आस्स्त प्राप्त: हाॉ / नहीॊ 

सहभनत प्राप्त: हाॉ / नहीॊ 

प्रभुख अन्वेषक का नाभ: ______________________________ 
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             प्रभुख अन्वेषक के हस्ताऺय: ___________________________ 

नतचथ:                                                                                      
स्थान: 
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