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Introduction

Tuberculosis (TB) is an infectious disease caused by the 
bacterium Mycobacterium tuberculosis. It primarily affects the lungs, 
but it can also affect other parts of  the body (extrapulmonary 
TB). TB spreads through the air when an infected person 

coughs, sneezes, or speaks, releasing tiny droplets containing 
the bacteria.[1]

Globally, TB ranks second among infectious disease‑related deaths 
after coronavirus disease 2019 (COVID‑19), causing approximately 
1.4 million deaths annually.[2] Despite being preventable and 
curable, it accounts for approximately 1.4 deaths each year.[3] Based 
on the global report, 55% of  all the cases of  TB notified worldwide 
are among the adult population (aged ≥15 years) in 2022, which is 
considered as a productive age group, and therefore contributing 
to high economic losses due to reduced productivity.[4]
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AbstrAct

Background: Sociodemographic factors can significantly influence the knowledge level of tuberculosis (TB) patients, affecting 
the overall health outcomes. Due to lack of awareness and the stigma associated with TB, Indian TB elimination efforts are facing 
challenges. Patients with less information are more likely to experience delays in diagnosis and proper care. Method: A cross‑sectional 
study was conducted in New Delhi across 26 operational National TB Elimination Program districts, involving 200 adult pulmonary 
TB patients receiving treatment from April to August 2020. A structured questionnaire guided the interviews, followed with bivariate 
analysis and descriptive statistics used for analysis. Results: Predominantly, residents of semiurban regions accounted for the 
highest proportion (70.5%), followed by urban areas (20.5%), with rural areas/slums comprising a minority (9%). Notably, a significant 
majority (94.5%) reported residing in individually owned dwellings, with shared accommodations limited to a minority (5.5%). 
Sanitary facilities varied, with 77% possessing personal toilets, 18.5% utilizing private facilities, and only 4.5% relying on public 
toilets. Awareness levels about TB reflected moderate awareness among 56% of participants, good knowledge among 41%, and 
minimal awareness (poor knowledge) among only 3% of respondents. Conclusion: Age, sex, socioeconomic level, kind of lodgings, 
malnutrition, and personal cleanliness should all be taken into account for TB treatment adherence. A new set of frameworks should 
be developed to enhance the living circumstances of high‑risk populations and patients who are living in crowded locations since 
sharing a room or a house in a populated region increases the risk of TB transmission.
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In India, TB has the highest incidence among all infectious 
diseases, leaving behind diarrhea, malaria, and every other 
communicable disease. India hosts the biggest cohort of  TB 
patients having a share of  over 27% of  the global TB burden, 
with TB incidence of  75 per 100,000 population and a mortality 
rate of  3.31 lakhs in 2022 for TB.[5–7] Year 2017 reported 
27.40 lakh TB incidences and 4.21 lakh TB deaths in the country. 
An estimated 65% of  the total patients were covered with TB 
treatment and only 69% completed successful treatment. A total 
of  135 thousand patients were notified in the country with drug 
resistance TB including laboratory‑confirmed 2650 XDR TB.[8]

The National TB Elimination Program (NTEP) in India is 
trying to address many challenges impacting the program 
because of  the stigma and lack of  information about the disease. 
Low‑knowledge patients may be more likely to experience delays 
in diagnosis and proper treatment. Age, sex (gender), race/
ethnicity, and variables, as well as problems with TB therapy 
completion and medication resistance, persistently impacted the 
rise in TB incidence in the country.[9]

In 2012, the government initiated the National Strategic 
Plan (NSP) under the NTEP, requiring all TB patients to be 
notified and moved to the DOTS program in order to ensure 
the safety and continuous supply of  antitubercular drugs. With 
NSP, diagnostic facilities were expanded, and a drug‑resistant 
TB program was managed.[8]

Over the years, it has been studied that factors like smoking 
can influence TB outcome. Active infection of  TB is seen 
more commonly in people who smoke (7.9% of  the active TB 
cases worldwide are attributable to smoking) and those who 
are immunocompromised like HIV‑positive, malnourished, 
and diabetic people (who stand at 20–30% higher chance to 
develop active TB). Because of  its association with immunity, 
age is also thought to play a role in the development of  active 
TB. According to the literature, migrant populations are highly 
vulnerable to infection and poor adherence to TB treatment, 
resulting in treatment failure and, as a result, drug‑resistant TB.[9]

The environment is thought to play a role in infection because 
overcrowding and poor ventilation contribute to long periods of  
exposure. Passive smoking from indoor smoke often makes people 
living in such environments more susceptible to infection. Because 
of  better living conditions, TB trends in European countries 
declined long before the discovery of  antitubercular drugs.[10]

To better understand the extent and contributing factors, the 
study was conducted to understand the sociodemographic 
features of  pulmonary TB patients in Delhi and its association 
with the knowledge and perception of  TB.

Understanding the sociodemographic factors influencing the 
knowledge level of  TB patients in New Delhi holds immense 
significance for primary care physicians. By delving into these 
factors, physicians can tailor their approach to patient education 

and management, ensuring better outcomes. This paper aims to 
shed light on the intricate interplay between sociodemographic 
variables and TB knowledge, providing primary care physicians 
with valuable insights to enhance their patient care strategies.

Methodology

The national capital territory of  New Delhi has 11 financial/
political districts, but due to the huge cohort of  TB patients in 
the state, it has been divided into 26 functional NTEP districts. 
All the NTEP districts are functioning 26 public chest clinics, and 
each one is individually headed by a district TB officer, reporting 
to one state TB officer for Delhi. Ethical approval was obtained 
from the Delhi State TB Office on 18 February 2020 and from the 
Sree Chitra Tirunal Institute for Medical Sciences & Technology's 
Institutional Ethics Committee on 26 February 2020.

The study design used was a program‑based cross‑sectional 
descriptive survey among adult pulmonary TB patients enrolled 
under NTEP (formerly known as RNTCP) in New Delhi 
between April 2020 and August 2020. All the TB patients enrolled 
under 26 NTEP districts of  New Delhi who were falling in the 
inclusion criteria and did not qualify for exclusion criteria formed 
the sampling frame. As per NTEP India annual report 2018, 
there were over 65 thousand incident cases from New Delhi, 
who were enrolled in the program.[11] All the patients enrolled 
on the Nikshay App from all NTEP districts of  Delhi, who are 
currently enrolled under the program and are getting treatment 
formed the sampling frame of  the study. However, the exclusion 
criteria were TB patients less than 18 years of  age, patients treated 
for extrapulmonary, patients not reachable, and those not willing 
to be part of  the study.

All the other study designs would have led to possible selection 
bias since we may have only been able to reach and contact 
adherent patients in the case of  retrospective cohort or 
case‑control studies. Also, if  the study is planned among patients 
who have completed the treatment, there would be again a high 
risk of  selection bias since the majority of  the approachable 
participants will be those who have completed the treatment 
without being defaulters. Therefore, the current beneficiaries 
enrolled in the program were kept as the target study population, 
and the cross‑sectional study was kept as the optimal study design.

The sample size was calculated using an open epi website for 
the estimation of  a single proportion to estimate the prevalence 
of  different factors among nonadherent pulmonary TB patients 
in Delhi. The finite corrections were added for the population 
of  65,893, which is the number of  patients enrolled in NTEP 
Delhi.[5] Although the exact prevalence of  nonadherent 
pulmonary TB patients in Delhi cannot be determined since 
there is a dearth of  data from the region, the researchers have 
used different definitions for adherent since there is no common 
criterion for considering the patients adherent or nonadherent 
in NTEP. Some international studies estimate that close to 50% 
of  Indian TB patients are nonadherent to the treatment, so the 
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frequency is kept at 50% (P = 50%), which would have been the 
same in case of  no estimation on the prevalence at all. Therefore, 
50% frequency is kept optimal for the study.[12,13]

A precision of  7.5% (d = 0.075) and a confidence interval of  95% 
were kept as per the suggestions by experts. Open Epi software 
was used for the calculation of  the sample size, which came out 
to be 171. Another 10% nonrespondent rate was added to 171, 
and it reached to 190. It was further rounded to 200 and kept as 
the optimal sample size for the study.

Systematic random sampling was done to shortlist 200 
participants from all the patients enrolled under NTEP Delhi. 
From the total patients enrolled in NTEP, Delhi (N = 65,893), 
patients getting treatment for extrapulmonary TB, patients 
aged less than 18, and patients who have completed the 
treatment were removed from the sampling frame, and from 
the remaining list of  all eligible TB patients falling under 
the inclusion criteria and excluding the exclusion criteria, a 
subject was randomly selected from the first 200 patients 
enrolled in the study. From then on, every 200th patient was 
identified and included in the study to meet the sample size 
of  200. If  the patient identified cannot be part of  the study 
due to any reason, the very next patient from the registry was 
identified and contacted. Patients were called by the principal 
investigator for their consent, in front of  the coguide. Once 
the patient agreed and gave their consent, they were enrolled 
in the study and were asked appointment for a date and time 
for the interview as per their preference and convenience. 
Any patient who was not willing to participate or who did not 
respond even after three telecalls was skipped, and the next 
patient in the list was called for consent.

Regular visits were made to the DOTS center as per appointed 
schedules, and data were collected on the hard copy of  the 
interview schedule for the first 20 participants. The remaining 
180 participants were contacted and interviewed on calls by 
the principal investigator; privacy was best ensured during the 
interviews and confidentiality of  the data was maintained. The 
entire interview schedules were recorded on a hard copy of  
interview schedules, and a soft copy was made on Excel sheets 
by the principal investigator on the same day after interviews.

A new sim card and mobile phone was issued for the purpose 
of  calling the patients, and the list of  patient information (hard 
and soft copy), along with the mobile phone and sim card, was 
kept in the safe custody of  DTO–NITRD Mehrauli, which 
were collected from him by the Principal Investigator daily in 
the morning to make calls and were left in the office every day 
before leaving. This process was repeated until the sample size of  
200 was met. A soft copy of  the patient’s details was never taken 
out from DTO’s office computer, a hard copy was submitted 
to him, the sim card was broken, and the mobile phone was 
formatted in front of  DTO–NITRD Mehrauli after successfully 
interviewing 200 patients.

Descriptive statistics were performed to understand the 
demography, socioeconomic status (SES), knowledge about 
the disease, ease of  compliance, and reinforcement factors for 
medication adherence among pulmonary TB patients in Delhi. 
Bivariate analysis was conducted to estimate the treatment 
compliance across sociodemographic factors, socioeconomic 
factors, history with TB, knowledge about the disease, and 
positive and negative reinforcement factors.

Some categories were combined to perform the statistical analysis 
including the following:
1. Categories of  ‘Moderate knowledge’ and ‘Poor knowledge’ 

were combined in the bivariate analysis of  the variable 
‘Knowledge and awareness’ with adherence.

2. All the categories of  the ‘Type TB’ variable were divided 
into two headings, people who knew about their type of  TB 
and people who did not. The participants who were unsure 
about the category of  resistance were anyway placed under 
the category of  participants who knew their type since they 
were aware that they have DR TB.

3. ‘Bangalow’ and ‘Pakka house’ were combined, while 
‘Semi‑Pakka’, ‘Kachha house’, and ‘Juggis’ were combined to 
form two categories, ‘finished’ and ‘unfinished’, respectively, 
while finding an association between ‘Type of  house’ and 
Treatment compliance. Furthermore, the residential statuses 
of  ‘Semi‑Urban’ and ‘Rural’ were combined.

4. In the variable of  the type of  ‘Toilet facility’, categories of  
‘shared’ and ‘public’ were combined while calculating the 
association with treatment compliance.

5. Frequency of  being called at the DOTS center was combined 
for ‘Daily’ and ‘weekly’ in one category and for ‘Monthly’ and 
‘More than monthly’ in another category.

6. ‘Never’ and ‘sometimes’ were combined to form a single 
category of  ‘Not always’, in all the suitable reinforcement 
factors variables.

7. ‘Not much’ and ‘Not at all’ were combined to form a single 
category ‘Not completely’, in the appropriate reinforcement 
factors.

8. Negative change and no change were combined to form a 
single category, ‘Not caring enough for the disease’, under 
multiple variables from reinforcement factors.

P values of  less than 0.05 were considered for statistical 
significance. The statistical analysis was done using Software 
IBM SPSS Statistics Version 25 for Windows. Online platforms 
like socscistatistics.com were used when access to Institutional 
SPSS was not available. Factors of  TB treatment adherence and 
their association found in the study have been published earlier.[13]

Results

Age, sex, and marital status
The age of  participants is divided into two categories, 18 to 
30 years old and above 30 years age group. Almost one‑third 
of  the participants (33.5%) were above 30 years of  age, and 
the remaining two‑thirds of  them (66.5%) were from the 18 to 
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30 years of  age group. More than half  of  the participants (53%) 
were males, and the remaining 47% were females. More than 
half  of  the participants (53%) were married, and only 47% of  
the participants were single, inclusive of  widowed, divorced, 
and unmarried individuals [Table 1]. Age and sex distribution 
are represented in Figure 1.

Language and migration
Language
The majority of  the participants (95%) were natives of  the 
Hindi language, and only 5% had Hindi as their second (or third) 
language. Almost everyone can speak and understand Hindi 
with the exception of  only two participants who could not. The 
majority of  the participants were able to read and write Hindi 
since it is associated with literacy; still, only 13% could not read 
and 16.5% could not write Hindi at all [Table 2].

Migration
Only a little over one‑third of  the participants (36%) were born 
in Delhi and are therefore considered residents. The rest majority 
of  the participants (64%) were born in different states of  India 
and were therefore considered migrants as per the Census of  
India 2011 definition [Table 2].

Socioeconomic status (SES)
As per the modified Kuppuswamy scale for 2019, more than 
half  of  all the participants (52.5%) were from the lower class 
and more than one‑fourth participants (27.5%) were from the 
lower middle class. The rest 17.5% were from the upper middle 
class, and only 2.5% were from the upper class. In the broader 
category, the majority of  the participants (52.5%) were from 
the lower class and lower‑middle class, and only 20% were 
from the upper and upper middle class. The socioeconomic 
status of  participants is described in the belowmentioned box 
plot [Figure 2], and the outliers (upper class) can be appreciated 
[Table 3].

Living conditions
Demographic variables
Maximum participants were residents of  semiurban 
regions (70.5%), followed by urban regions (20.5%), and only 
9% identified themselves as living in rural regions/slums. Of  
all the interviewed participants, only 5.5% were living in shared 
accommodation; the rest all 94.5% had personal spaces of  
residence. The majority of  the participants (59%) were living in 

Table 1: Sociodemographic features
Variables Category Number of  

participants
Percentage 

Age (years) 18‑30 133 66.5%
Above 30 67 33.5%

Sex Female 94 47.0%
Male 106 53.0%

Marital status Married 106 53.0%
Single or widowed 94 47.0%

Table 2: Acquaintance to the local culture and migration
Variable Category Number of  participants Percentage
Mother tongue Hindi 190 95%

Other languages 10 5%
Hindi reading 
level

Nil 26 13%
Poor 12 6%
Average 18 9%
Good 144 72%

Hindi writing 
level

Nil 33 16.5%
Poor 11 5.5%
Average 13 6.5%
Good 143 71.5%

Hindi speaking 
level

Nil 2 1%
Poor 0 0
Average 3 1.5%
Good 195 97.5%

Hindi 
understanding 
level

Nil 2 1%
Poor 0 0
Average 2 1%
Good 196 98%

Place of  birth Delhi 72 36%
Outside Delhi 128 64%

Figure 1: Age and sex distribution of participants
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a house owned by them or by their family members, and 41% 
were living in a rented house [Table 4].

Two‑thirds of  the participants (66.5%) were living in Pakka 
houses, over one‑fourth of  participants (27.5%) were living 
in Semi‑Pakka houses, 3% participants were living in Kaccha 
houses, 2.5% participants identified themselves as living in 
slums, and only one participant (0.5%) claimed to be living in 
a bungalow. More than three‑fourths of  the participants (77%) 
had a personal toilet, 18.5% of  participants were using a private 
toilet, which was shared by other houses/families too, and only 
4.5% of  participants were using a public toilet facility [Table 4].

Only one‑eighth of  the participants (12.5%) were living in a 
house with more than or equal to one bedroom per member, and 
87.5% of  the participants were living in a house with less than one 
room per member. More than half  of  the participants (60.5%) 
lived in a shared room with some other family member, and 
out of  39.5% of  those who had a separate room, 30.5% had a 
separate room even before the disease and 9% were given the 
single room only after getting the disease. Close to four‑fifths 
of  the participants (79%) were living in a nuclear family, 18% of  
the participants were living in a joint family, and only 3% were 
living alone [Table 4].

Knowledge and awareness about TB

As per our scale used, more than half  of  the participants (56%) 
were moderately aware of  the disease, 41% had good knowledge, 
and only 3% had poor knowledge about the disease. Out of  
our 12 questions asked, almost everybody (97.5%) answered 
correctly when asked if  they knew that TB treatment and 
diagnosis are absolutely free in public facilities. Again, 95% of  
the participants answered correctly when asked if  we can treat 
TB with medicines, but only 73% were aware of  the duration 
of  treatment. The majority of  the participants (94.5%) knew TB 
can be transmitted from one individual to another, though only 
38% knew the mode of  transmission. On the other hand, only 
17.5% of  participants answered correctly when asked about the 
cause of  TB. Only 42% believed adherence to medication was 
the most important aspect of  treatment [Table 5].

Discussion

According to a previous study and the WHO Global TB Report, 
2023, approximately one‑quarter of  the world’s population is 
believed to have contracted TB.[3] Around 410,000 individuals 
worldwide contracted MDR or rifampicin‑resistant TB (MDR/
RR‑TB), whereas in India, 63,801 MDR/RR cases in 2022.[14] 
TB, even following quite a while of  accessibility of  treatment, 
is a challenge for public health personnel around the world. 
Constant exploration and evidence‑based decision‑making can 
be fundamental for tackling the issue of  ensuring compliance 
with TB treatment.[9]

In the current study, it was found that the majority of  the 
participants (88.5%) admitted being unaware about disease and its 
types, and only a small percentage of  participants (2%) were aware 
that they were being treated for MDR TB, and another 2% said 
they had drug resistance TB; however, the category of  resistance 

Table 3: Socioeconomic Status
Variable Category Number of  

participants
Percentage

SES grade Upper class 5 2.5%
Upper Middle class 35 17.5%
Lower Middle Class 55 27.5%
Upper lower class 101 50.5%
Lower Class 4 2%

SES combined Upper and Upper‑Middle class 40 20%
Lower‑Middle and lower class 160 80%

Table 4: Demographic variables
Variable Category Number of  

participants
Percentage

Present 
Residence

Rural 18 9%
Semi‑Urban 141 70.5%
Urban 41 20.5%

Type of  
Accommodation

Personal 189 94.5%
Shared 11 5.5.%

Ownership of  
House

Own 118 59%
Rented 82 41%

Type of  house Bungalow 1 0.5%
Juggi 5 2.5%
Kacha 6 3%
Pakka 133 66.5%
Semi‑Pakka 55 27.5%

Toilet facility Private 154 77%
Public 9 4.5%
Shared Private 37 18.5%

People per room <=1 175 87.5%
>1 25 12.5%

Separate room No 121 60.5%
Yes, after disease 18 9%
Yes, before disease 61 30.5%

Type of  
Household:

Alone 6 3%
Joint 36 18%
Nuclear 158 79%

Figure 2: Socioeconomic status of the participants
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was unclear. Three participants (1.5%) and ten participants (5%) 
realized they had XDR TB and drug‑susceptible TB, respectively. 
Among those who knew their type, only 8.7% were adherent as 
compared to 14.12% of  those who did not know their TB type.

In earlier studies, it was observed that the age groups with the 
highest number of  cases were 15–39 years and 40–59 years at 
49.1% and 34.2%, respectively.[10] However, in our study, we 
observed that 12.8% of  nonadherence was seen among the 
younger age group (18–30 years old) as compared to 14.9% in 
the older age group (30 years and above).

In an earlier study, it was found that out of  133 patients, 
84 (63.15%) were male and 49 (36.84%) were female. Among 
both genders, the most common age group was 21–30 years 
with 41 patients (30.82%) and the least common was pediatric 
TB (in the age group <10 years) with 10 patients (7.51%).[11] In 
the current study, it was observed that almost two‑thirds of  the 
participants (66.5%) were above 30 years of  age as compared 
to the remaining one‑third of  them (33.5%) who were from 
18 to 30 years of  age group, and the pediatric count cannot be 
determined since we did not enroll less than 18‑year‑old patients 
in this study. More than half  of  the participants (53%) were 
males, and the remaining 43% were females. More than half  
of  the participants (53%) were married, and only 47% of  the 
participants were single (inclusive of  widowed, divorced, and 
unmarried individuals).

A previous study concluded that lower educational status, 
rented household, individuals per room (as a measure of  
overcrowding), and migratory status served as prominent risk 
factors for TB disease.[15] In the present study, more than half  of  
the participants (60.5%) lived in a shared room with some other 
family member, and out of  39.5% of  those who had a separate 
room, 30.5% had a separate room even before the disease and 9% 

were given the single room only after getting the disease. Close 
to four‑fifths of  the participants (79%) were living in a nuclear 
family, 18% of  the participants were living in a joint family, and 
only 3% were living alone.

A potential limitation of  this study is that conducting face‑to‑face 
interviews with the participants could have provided more 
comprehensive data for the study. Since the study was done 
during the lockdown, DOTS was not Directly Observed; 
medicines were distributed to patients even for months. There 
is a chance of  missing out on defaulters who discontinued the 
treatment and were not reached.

Based on the present study findings, a multisectoral effort 
needs to be built to improve TB patients’ compliance with 
the treatment. Sensitivity among the public and educational 
campaigns on prevention/treatment maybe of  polio/HIV level 
would be key for TB elimination in India. Treatment of  LTBI is 
another proposal and a point of  discussion among policymakers, 
but improved nutrition and living conditions should give us the 
appropriate results in a cost‑effective manner.[16] A cost‑analysis 
study can be piloted/planned for the same. Though long 
enough to continue for over a year, a prospective cohort study 
starting from the beginning of  treatment till end results (in a 
maybe smaller cohort) will give us better elaboration on factors 
associated with TB treatment adherence since there would be 
lesser chances of  missing out on potential information.

The findings of  this study offer primary care physicians in 
New Delhi a deeper understanding of  the sociodemographic 
factors influencing TB knowledge among patients. Armed with 
this knowledge, physicians can develop targeted interventions to 
address gaps in patient education, improve treatment adherence, 
and reduce TB transmission within communities. Additionally, 
by recognizing the impact of  sociodemographic variables on 

Table 5: Knowledge of TB Score
Knowledge Score Number of  participants Percentage
Good (9 or above correct answers) 82 41%
Moderate (5–8 correct answers) 112 56%
Poor (4 or less correct answers) 6 3%

Questions and Correct responses
Question Number of  participants 

with correct answers
Percentage

What is the cause of  TB? 35 17.5%
Can TB be transmitted from one person to another? 189 94.5%
If  yes, how is TB transmitted from one person to another? 76 38%
Can we treat/cure TB with medicines? 190 95%
If  yes, how long will it take to treat TB with medicines? 146 73%
How many times sputum follow‑up is carried out after starting anti tb treatment? 71 35.5%
Can inadequate/incomplete treatment increase the risk of  spread to others? 139 69.5%
Can inadequate/incomplete treatment lead to reoccurrence? 167 83.5%
Can inadequate/incomplete treatment lead to death? 87 43.5%
Can inadequate/incomplete treatment lead to the development of  resistant disease? 88 44%
According to your belief, which is the most important thing for the cure of  TB? 84 42%
Do you know that the diagnosis and treatment for TB is absolutely free? 195 97.5%
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TB knowledge, physicians can adopt a more holistic approach 
to patient care, considering not only medical but also social 
determinants of  health in their treatment plans.

Conclusion

For TB treatment adherence, factors such as age, sex, 
socioeconomic status, type of  accommodation, malnutrition, and 
personal hygiene are crucial considerations. Living in crowded 
areas where rooms or houses are shared increases the risk of  
TB transmission. Therefore, there is a need to develop new 
frameworks aimed at improving living conditions for high‑risk 
populations and individuals residing in densely populated areas.

In the care of  TB patients, factors such as knowledge and 
awareness about TB and its treatment, family support, access to 
DOTS services, and the role of  health workers are significant. 
The Indian Government has set a goal to eliminate TB by 2025 
as outlined in the National Strategic Plan. Improving patient 
compliance with TB care and treatment adherence is identified 
as the most critical challenge in achieving this goal.

According to the study, the NTEP has consistently met its objectives 
since 2007, with case detection rates exceeding 70% and treatment 
success rates surpassing 85% nationally, aligning with global TB 
control targets. Sustaining the program over the long term is 
essential to achieve the ultimate goal of  TB control in India. This 
necessitates continued decentralization of  program management and 
implementation, ensuring adequate financial support for the NTEP 
and mobilizing community participation in TB control efforts.

Acknowledgment
All the authors extend their deep gratitude to the professors 
at AMCHSS, SCTIMST, Trivandrum, and the officials of  
NTEP, New Delhi, for their guidance and support. They also 
appreciate the staff  at NITRD, Mehrauli, and all participants for 
their invaluable contributions. Without their cooperation and 
expertise, this research would not have been possible.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of  interest.

References

1. Tuberculosis (TB) [Internet]. Available from: https://www.
who.int/news‑room/fact‑sheets/detail/tuberculosis. [Last 
accessed on 2023 Mar 03].

2. Imam F, Sharma M, Obaid Al‑Harbi N, Rashid Khan M, 
Qamar W, Iqbal M, et al . The possible impact of 
socioeconomic, income, and educational status on adverse 

effects of drug and their therapeutic episodes in patients 
targeted with a combination of tuberculosis interventions. 
Saudi J Biol Sci 2021;28:2041‑8.

3. G loba l  Tubercu los is  Report ,  2023 .  Ava i lab le 
f r o m :  h t t p s : / / i r i s . w h o . i n t / b i t s t r e a m / h a n
d l e / 1 0 6 6 5 / 3 7 3 8 2 8 / 9 7 8 9 2 4 0 0 8 3 8 5 1 ‑ e n g .
pdf?sequence=1. [Last accessed on 2024 Apr 12].

4. 2.1 TB incidence [Internet]. Available from: https://www.
who.int/teams/global‑tuberculosis‑programme/tb‑reports/
global‑tuberculosis‑report‑2022/tb‑disease‑burden/2‑1‑tb‑
incidence. [Last accessed on 2024 Feb 19].

5. G loba l  Tubercu los is  Report ,  2023 .  Ava i lab le 
f r o m :  h t t p s : / / i r i s . w h o . i n t / b i t s t r e a m / h a n
d l e / 1 0 6 6 5 / 3 6 3 7 5 2 / 9 7 8 9 2 4 0 0 6 1 7 2 9 ‑ e n g .
pdf?sequence=1&isAllowed=y. [Last accessed on 2024 Aug 28].

6. Performance Reports : Central TB Division [Internet]. 
Available from: https://tbcindia.gov.in/index4.php?lang=1 
&level=0&linkid=380&lid=2746. [Last accessed on 
2024 Apr 12].

7. WHO acknowledges India’s success in declining TB 
incidence by 16% and TB mortality reduction by 18% since 
2015 [Internet]. Available from: https://pib.gov.in/pib.gov.
in/Pressreleaseshare.aspx?PRID=1975724. [Last accessed 
on 2024 Apr 12].

8. Agarwal SP, Chauhan LS, India, editors. Tuberculosis Control 
in India. New Delhi: Directorate General of Health Services, 
Ministry of Health and Family Welfare; 2005. p. 199.

9. Global tuberculosis report 2018 [Internet]. Available 
from: https://www.who.int/publications‑detai l ‑
redirect/9789241565646. [Last accessed on 2024 Apr 12].

10. Lygizos M, Shenoi SV, Brooks RP, Bhushan A, Brust JCM, 
Zelterman D, et al. Natural ventilation reduces high TB 
transmission risk in traditional homes in rural KwaZulu‑
Natal, South Africa. BMC Infect Dis 2013;13:300.

11. India TB Report 2018.pdf [Internet]. Available from: https://
tbcindia.gov.in/WriteReadData/l892s/6250311444TB%20
India%20Report%202018.pdf.  [Last accessed on 
2024 Apr 12].

12. Mekonnen HS, Azagew AW. Non‑adherence to anti‑
tuberculosis treatment, reasons and associated factors 
among TB patients attending at Gondar town health centers, 
Northwest Ethiopia. BMC Res Notes 2018;11:691.

13. Zaidi I, Sarma PS, Umer Khayyam K, toufique Ahmad Q, 
Ramankutty V, Singh G. Factors associated with treatment 
adherence among pulmonary tuberculosis patients in 
New Delhi. Indian J Tuberc [Internet] 2023 Aug 11. Available 
from: https://www.sciencedirect.com/science/article/pii/
S0019570723001531. [Last accessed on 2024 Apr 12].

14. India TB Report, 2023.pdf [Internet]. Available from: https://
tbcindia.gov.in/WriteReadData/l892s/5646719104TB_
AR_2023_04‑04‑2023_LRP_final.pdf. [Last accessed on 
2024 Feb 06].

15. Kapoor SK, Raman AV, Sachdeva KS, Satyanarayana S. 
How did the TB patients reach DOTS services in Delhi? 
A study of patient treatment seeking behavior. PLoS One 
2012;7:e42458.

16. Zaidi I, Vardha J, Khayum A, Anjum A, Chaudhary S, Bakshi A, 
et al. Tuberculosis and pulmonary co‑infections: Clinical 
profiles and management strategies. Med Res Arch 2023;11:1‑
24. doi: https://doi.org/10.18103/mra.v11i12.4897.

https://www.who.int/news-room/fact-sheets/detail/tuberculosis
https://www.who.int/news-room/fact-sheets/detail/tuberculosis
https://iris.who.int/bitstream/handle/10665/373828/9789240083851-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/373828/9789240083851-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/373828/9789240083851-eng.pdf?sequence=1
https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2022/tb-disease-burden/2-1-tb-incidence
https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2022/tb-disease-burden/2-1-tb-incidence
https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2022/tb-disease-burden/2-1-tb-incidence
https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2022/tb-disease-burden/2-1-tb-incidence
https://tbcindia.gov.in/index4.php?lang=1 &level=0&linkid=380&lid=2746
https://tbcindia.gov.in/index4.php?lang=1 &level=0&linkid=380&lid=2746
https://pib.gov.in/pib.gov.in/Pressreleaseshare.aspx?PRID=1975724
https://pib.gov.in/pib.gov.in/Pressreleaseshare.aspx?PRID=1975724
https://www.who.int/publications-detail-redirect/9789241565646
https://www.who.int/publications-detail-redirect/9789241565646
https://tbcindia.gov.in/WriteReadData/l892s/6250311444TB%20India%20Report%202018.pdf
https://tbcindia.gov.in/WriteReadData/l892s/6250311444TB%20India%20Report%202018.pdf
https://tbcindia.gov.in/WriteReadData/l892s/6250311444TB%20India%20Report%202018.pdf
https://www.sciencedirect.com/science/article/pii/S0019570723001531
https://www.sciencedirect.com/science/article/pii/S0019570723001531
https://tbcindia.gov.in/WriteReadData/l892s/5646719104TB_AR_2023_04-04-2023_LRP_final.pdf
https://tbcindia.gov.in/WriteReadData/l892s/5646719104TB_AR_2023_04-04-2023_LRP_final.pdf
https://tbcindia.gov.in/WriteReadData/l892s/5646719104TB_AR_2023_04-04-2023_LRP_final.pdf

