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Abstract: Tuberculosis (TB) care cascade is a recently evolved care model for patient 
retention across the sequential stages of care for a successful treatment outcome. The care 
cascade is multi-folded and complex in setting where the health system is reforming for its 
resilience. India, one of the countries with the highest burden of tuberculosis mortality and 
morbidity, is not an exception to this complexity. With the diverse challenges in the Indian 
health system and societal diversity, it is essential to understand the factors contributing to 
this TB care cascade. Thus, this study aims to map all the contributing factors to the TB care 
cascade in India. Further, it also captures the different patterns of factors explored so far in 
different countries’ regions. This systematic literature review was conducted between 
October 2020 and February 2021 in India using PubMed databases, Web of Science, and 
Google Scholar. Two reviewers extracted the data from eligible studies to summarize and 
tabulate important findings. Data were extracted and tabulated for study design, location of 
the study, type of TB patients, methodological approach, system side challenges, and 
demand-side challenges in the study’s findings. Out of 692 initial hits from the literature 
search, 28 studies were finally included to synthesize evidence in this review as per the 
inclusion and exclusion criteria. This review provides an insight into different factors such as 
the system-side (health workforce, institutional) and the demand-side (individual, societal) 
contributing towards the care cascade. The prime factors reflected in most of the studies were 
socio-economic condition, disease awareness, myths/beliefs, addictions among the demand- 
side factors and accessibility, the attitude of the healthcare staff, delay in referral for 
diagnosis among the system-side factors. The accountability for addressing these diverse 
factors is recommended to close the gaps in the TB care cascade. 
Keywords: care-seeking, care cascade, factors, tuberculosis, India

Introduction
Among other global burdens of diseases, the estimated tuberculosis (TB) cases are 
130 cases/100,000 population globally,1 and 131/100,000 population in India.2 The 
Global TB Report 2020 indicates that India has a dual burden of tuberculosis (26%) 
and multidrug-resistant (MDR)/rifampicin-resistant (27%).3 About 26% of the 
worldwide incident cases and 31% of the global TB deaths were contributed by 
India.4 In India, during the Union Budget 2017–2018, with a commitment to reach 
the 2030 United Nations (UN) Sustainable Development Goals target, the 
Government has announced its plan to end the TB epidemic by 2025.5 India’s TB 
control program got rechristened to National Tuberculosis Elimination Programme 
(NTEP) from the Revised National Tuberculosis Control Programme (RNTCP) on 
January 1st, 2020. The longest battle against this disease in India started as National 
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TB Control Programme (NTCP) in 1962 and continued 
with two phases of RNTCP from 1997 through 2019.6 

Currently, NTEP functions as a leading element of the 
National Health Mission (NHM) and provides technical 
and managerial leadership to anti-tuberculosis activities in 
the country.

One among other key gaps in TB control is the “miss-
ing millions”: 3 in 10 people developing TB globally are 
either not diagnosed and treated or are not notified of 
national tuberculosis programs.7 Five most countries 
accounted for more than half of the global gap: India 
(17%), Nigeria (11%), Indonesia (10%), Pakistan (8%), 
and the Philippines (7%).1 It is equally important both to 
understand the absolute number of individuals achieving 
a point in care during the TB treatment and a gap (i.e., the 
difference between steps, representing individuals with 
suboptimal outcomes).8,9 The diverse gaps have been iden-
tified globally10,11 and in India.10 The ‘cascade of care’ is 
a useful model for evaluating care delivery by a health 
system for a specific disease.11 The care cascade behavior 
by the patients refers to their respective actions to facilitate 
them to treat or manage their symptoms.12 It is 
a complicated process that entails patients interpretation 
of their symptoms, their health behavior/attitude, and then 
opting for treatment actions to adapt depending on the 
accessibility (financial and physical).12 Since TB is usually 
not a lifelong disease and can be cured with appropriate 
therapy, we have used the term “TB care cascade” in this 
review as a continuum process.

India’s efforts towards TB elimination operationalized 
with four strategic pillars of “Detect – Treat –Prevent – 
Build” (DTPB).5 The TB care cascade starts with the onset 
of symptoms and access to seek health-care services either 
from the public or private. Hence, the early accurate diag-
nosis of TB and enhancing case finding efficiency, identi-
fication of presumptive TB cases at the first point of care, 
and linking them to the best available diagnostic tests are 
of paramount importance. With a three-tier laboratory net-
work system for the diagnosis of TB, the National and/or 
intermediate reference laboratories and Designated 
Microscopy Centres are undertaking the sputum smear 
microscopy for primary diagnosis of drug-sensitive TB 
and rapid molecular test for the diagnosis of drug resis-
tance, including the tools like Chest X-Ray as a screening 
method to improve the sensitivity of detecting pulmonary 
TB, followed by a high sensitivity diagnostic test like 
CBNAAT as a tool for universal DST. Followed the con-
firmatory tests, DSTB patients have provided daily fixed- 

dose combinations (FDCs) as per patient’s weight band 
with augmented continuation phase and intensified treat-
ment support systems using ICT and DRTB patients follow 
the shorter or longer regimen as per the resistant pattern. 
Followed treatment the activities like, adherence monitor-
ing, Direct Benefits Transfer (DBT) and initial and fre-
quent follow-up counselling of the patient and family 
members, supervision of treatment by a trained treatment 
supporter, retrieval of treatment interrupters, screening for 
adverse reactions, appropriate social support scheme, psy-
cho-social support, co-morbidity management, and follow- 
up laboratory investigations were being conducted as part 
of NTEP guidelines.5,13 All the events of the cascade are 
captured out with an innovative and visionary electronic 
recording and reporting system (Nikshay).14

The TB care cascade is a product of cognitive and non- 
cognitive factors, not only from the patients but also from 
the health system, which calls for contextual analysis on 
understanding the multiplying contributing factors.12 

Although different studies have been conducted so far in 
India on capturing the contributing risk factors on the care 
cascade of TB patients, there is a lack of a review that 
compiles all the factors. This enforces to study and map all 
the contributing factors to the TB care-seeking pathways 
in India. Further, it also captures the different patterns of 
factors explored so far in different countries’ regions. The 
findings of this study will assist in understanding the 
diverse and potential contributing factors and aid future 
research on suggesting the least explored factors, which 
might have (in)direct impact on the care cascade.

Methods
This systematic literature review was conducted between 
October 2020 to date (February 2021) in India.

Search Terms and Strategies
A broad search was conducted through PubMed, Web of 
Science, and Google Scholar (first 10 web pages) using 
keywords like tuberculosis and care-seeking pathways. 
(((tuberculosis[Title/Abstract]) OR (TB[Title/Abstract])) 
OR (tubercul*[Title/Abstract])) OR (“tuberculosis”[MeSH 
Terms]) AND ((“health behaviour”[Title/Abstract]) OR 
(access[Title/Abstract])) OR (pathway[Title/Abstract])) OR 
(barrier[Title/Abstract])) OR (“care seeking”[MeSH 
Terms]). Further, the search was limited to country India 
along with the above-mentioned search arms. Additional 
key references were identified from the bibliography of 
relevant studies.
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Inclusion and Exclusion Criteria
We have included studies that assessed and/or documented 
the factors that directly or indirectly affect the care- 
seeking pathway of the TB patients in India, irrespective 
of study design, geographic location within India, type of 
TB, age, gender, or type of treatment. Only published 
studies in the English language were considered for inclu-
sion. Because of resource limitations, we did not include 
studies that were published in other languages. Only the 
articles published on or after 2010 to date were included in 
the review irrespective of the design (both quantitative and 
qualitative).

Quality Assurance
There were three reviewers; two independently searched 
the database, and the third reviewer independently 
screened the retrieved studies against the inclusion criteria, 
initially based on title and abstract and then based on full 
texts. Another reviewer also reviewed approximately 20% 
of these studies to validate the inclusion of studies. 
Disagreements were resolved through discussion.

Data Extractions
Two reviewers extracted the data from eligible studies to 
summarize and tabulate important findings. Data were 
extracted and tabulated about study design, location of 
the study, type of TB patients, methodological approach, 
system side challenges, and demand-side challenges in the 
study’s findings. The contributing factors were synthesized 
either quantitatively or qualitatively as expressed in the 
included studies. In some studies, the risk factors were 
expressed with an absolute value; however, it was not 
quantified in this review. Therefore, all the risk factors 
mentioned contributing to the care cascade were extracted 
for this review.

Study Definitions
A risk factor is a characteristic, condition, or behaviour 
that increases the probability of getting a disease or injury. 
Risk factors are presented individually (personal) or pre-
sented socially (social), or environmental. The risk factors 
interact with one another and often coexist.15 In this study, 
a contributing factor is equally considered as a risk factor, 
as authors hypothesized that each contributing factor has 
some impact (either direct or indirect) on the outcome of 
the care cascade. In this study, the risk factors synthesis 
was conducted in two broad categories, ie, system-side 

factors (factors from the service providers or the organiza-
tional factors) and the demand-side factors (factors at the 
individual patient level or at the societal level including 
family)

Delay is measured from the time of onset of the first 
symptoms to the time of treatment initiation and is categor-
ized by patient and health system delay. Patient delay is the 
time between the onset of the first TB symptom to the time 
of seeking care, while health system delay is the duration 
between the first contact with the health facility to the time 
of initiating treatment. The health system delay could be of 
diagnostic delay (ie, between the first formal consultation to 
the confirmatory diagnosis) or treatment delay (ie, confir-
matory diagnosis to the initiation of treatment).16

Results
General Characteristics of Reviewed 
Studies
Search results
We have retrieved 692 non-duplicated hits from the literature 
search in PubMed, Web of Science, and Google Scholar (first 
10 web pages). After screening by title and abstract, 39 
articles remained. Twenty-eight studies were finally included 
for the synthesis of evidence in this review (Figure 1).

Search Results by Research Setting
Considering the geographic region of the study in India, 
about 9 studies were conducted in Maharashtra, 5 studies 
in Tamil Nadu and Puducherry, 3 in Madhya Pradesh, 
especially Bhopal, and 2 in Andhra Pradesh, and 1 study 
on nine different states across the country. Further, 1 study 
was conducted in Bihar, Karnataka, Delhi, Sikkim, Punjab, 
Gujarat, as shown in Table 1.

Search Results by Publication Year
As per the inclusion criteria, 2010 onward studies were 
included in this review. Table 1, represents the frequency 
distribution of included literature by publication year. 
There were the highest 5 publications in the year 2019, 
followed by 4 in 2017 and the least of 1 in 2011 and 2014.

Search Results by the Type of Study
The 28 included studies comprised 19 quantitative, 6 quali-
tative, and 3 mixed-method studies. As shown in Table 1, 
there were three key focus on samples in the included studies, 
ie, system-side (actors from the TB care program) or the 
demand-side (varieties of TB patients) or mixed-sample 
(both from system and demand-side). There were 5 studies 
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that investigated the problem with mixed samples, whereas 
three studies exclusively focused on the system-side analysis 
and others focused exclusively on the demand-side analysis. 
The system-side samples were mostly recruited for the qua-
litative interviews from both the public and private providers. 
Among the demand-side samples, there were defaulter TB 
patients, pulmonary TB patients (on treatment/ completed), 
exclusively women TB patients, MDRTB (who were 
reported as Lost To Follow Up), pediatric TB cases (≤14 
years), TB patients who had not responded to the treatment. 
One study also looked into the secondary data of presumptive 
TB cases and combined it with the interviews of sampled TB 
cases. The samples of the quantitative studies were ranged 
from a minimum of 50 to a maximum of 1667 TB patients. 

The secondary data of TB patients were conducted with 
a maximum of 4979 cases. Similarly, the included studies 
had conducted a minimum of 10 interviews to a maximum of 
33 interviews among the selected TB patients. Further, 
focused group discussions were also conducted.

All the included studies were synthesized either having at 
least one factor either from the system-side (health workforce 
and institutional) or demand-side (personal or societal). 
Thirteen studies mentioned health workforce factors, and 10 
mentioned institutional factors. Similarly, 25 studies men-
tioned at least one personal factor, and 10 studies mentioned 
societal factors. Table 1 indicates the summarized view of the 
included studies for the synthesis with their characteristics and 
dimensions.

Figure 1 Article search and selection process for the systematic literature review on contributing factors in the Tuberculosis care cascade in India.
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Table 1 Descriptive Characteristics and Their Scope of the Included Studies on TB Care Cascade as Evidenced in the Review 
Conducted in October 2020 and February 2021 in India

Sr. No. Study ID Study 
Setting

Study Design Study 
Method

Participants Sample Size

1 Bhattacharya 

et al, 201817

West Bengal Descriptive Qualitative Defaulter TB Patients and 

providers

14 defaulter patients, 30 DOTS 

providers, and 4 staff members of 
TU

2 Bagchi et al, 
201018

Mumbai Cross sectional Quantitative Pulmonary TB patients (on 
treatment)

538 patients

3 McAurthur 

et al, 201619

Bhopal Cross-sectional Mixed Tuberculosis patients 

(Women) and healthcare 

workers

Quantitative: Diagnostic 

Microscopy Laboratory Register 

(n=121) and district report 
(n=261) of Bhopal 

Qualitative:13 patients and 6 

Healthcare workers( 
DTO, 1 Physician, 2 TB nurses and 

2 NGO staff members)

4 Shewade 

et al, 201820

Bhopal Descriptive Qualitative Key informants involved in 

programmatic management 

of DR-TB

10 In-depth interviews and 2 

Focussed group discussion

5 Deshmukh 

et al, 201521

Nagpur Descriptive Qualitative MDR- TB patients 

(reported as LTFU) and 
providers

20 MDRTB patients reported as 

LTFU and 10 treatment providers

6 Shewade 
et al, 201722

Bhopal Retrospective 
Cohort

Quantitative Presumtive MDR TB 
patients

770 patients (from the records)

7 Shringarpure 
et al, 201523

Gujarat Retrospective 
Cohort

Quantitative Registered patient at DR- 
TB site

796 patients

8 Valvi et al, 
201924

Pune Cross-sectional Quantitative Children initiated anti- TB 
treatment (≤14 years)

89 patients

9 Nimbarte 
et al, 201125

Maharashtra Cross-sectional Quantitative Pulmonary Tuberculosis 
patient (newly diagnosed)

189 patients

10 Mistry et al, 
201626

Mumbai Retrospective 
survey

Quantitative Pulmonary Tuberculosis 
patient

76 patients

11 Velavan et al, 
201927

Puducherry Cross-sectional Mixed Healthcare workers Quantitative: TB patient register 
Qualitative: 10 In-depth interviews 

and two Focussed12group 

discussion

12 Helfinstein 

et al, 202028

Chennai Prospective study Quantitative TB presumptive or pre- 

presumptive

1667

13 Shewade 

et al, 201529

Puducherry Retrospective 

cohort study

Mixed Key informants involved in 

programmatic management

Quantitative: Record review of 

MDR TB patient (n=341) 
Qualitative: Key informant 

interviews

14 Singhi et al, 

201430

Sikkim Retrospective 

cohort study

Quantitative TB patients (who had not 

responded to the treatment

1508 patients enrolled in RNTCP 

and 42 patients

(Continued)
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System-Side Contributing Factors (Health 
Providers/Organizational)
The system-side factors are narrated at the provider level or the 
health system organizational/institutional level. The impact on 
the care cascade has documented either challenge at the health 

workforce or the organizational level with a broader scope. 
The most contributing factors that were documented at the 
health workforce level are overburdened manpower working 
in the TB program,20 inappropriate referral by private 
providers,17,22 unqualified practitioners considered as informal 

Table 1 (Continued). 

Sr. No. Study ID Study 
Setting

Study Design Study 
Method

Participants Sample Size

15 Dhaked et al, 

201931

Delhi Cross-sectional Quantitative Pediatric TB patients 141 patients

16 Thomas et al, 

202032

Chennai Descriptive Qualitative Pre-treatment loss to 

follow up patients or family 
members and healthcare 

workers

6 Focussed group discussion 

(HCW) 
33 Patient interview

17 Van Ness 

et al, 201733

Puducherry 

and 

Tamilnadu

Cross-sectional 

Study

Quantitative Pulmonary TB patients 501 patients

18 Secretary 

et al, 201834

Chhattisgarh Retrospective 

cohort study

Quantitative Secondary data 4979 patients

19 Paul et al, 

201235

West bengal 

and Andhra 
Pradesh

Retrospective 

cohort study 
followed by 

cross-sectional

Quantitative Pulmonary TB patients 2027 patients followed by 

interview of random 150 patients

20 Tripathy et al, 

201336

Punjab Cross sectioanl Quantitative Secondary data 

(presumptive TB patients)

1918 patients

21 Tamhane 

et al, 201237

Mumbai Cross-sectional Quantitative Pulmonary TB patients 150 patients

22 Yerramilli 

et al, 201938

Multi-site Prospective study Quantitative TB patients 50 patients

23 Yellappa et al, 

201739

Karnataka Descriptive Qualitative TB patients and providers 33 TB patients and 38 Private 

providers

24 Vijay et al, 

201040

Multi-site Retrospective 

cohort study

Quantitative Pulmonary TB patient 389 defaulted and 540 completed

25 Mistry et al, 

201710

Patna Cross-sectional Quantitative Pulmonary TB patients 64 patients

26 Bhattacharya 

et al, 201941

Mumbai Descriptive Qualitative DR- TB patients 46 patients

27 Kulkarni et al, 

201342

Mumbai Cross-sectional Quantitative Pulmonary TB patients 156 patients from 24 DOTS 

centers

28 Konda et al, 

201243

Mumbai Cross-sectional Quantitative Pulmonary TB patients 122 patients

Abbreviations: DOTS, Directly Observed Therapy Shortcourse; DTO, District TB Officer; HCW, healthcare workers; LTFU, lost-to-follow up; NGO, Non-Governmental 
Organizations; RNTCP, Revised National Tuberculosis Control Program; TU, TB Unit.
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providers,19 delay in referral for TB diagnosis from the private 
facilities,10,19,26 inadequate trained manpower,27 misinterpre-
tation of provisional diagnosis,26 etc. In addition to it, the 
health-care staff attitude and behaviour21,24,26 and poor coun-
seling capacities18,21 were also found to be a risk factor such as 
health-care providers not explaining problems of stopping the 
medicine, or inappropriate attitude of the providers leading to 
the misconception or delays in care-seeking. This signifies that 
managerial and psychological skills are equally important in 
addition to the technical issues of human resources, lab diag-
nosis capacity, or the providers’ knowledge. In brief, the 
patient–provider interaction was a significant factor in the 
care cascade and outcome of the TB patients in most of the 
studies.

Beyond the health workforce, the other sphere of con-
tributing factors from the system side were broader chal-
lenges at the supply chain, technological issues, 
transportation of samples, and capacity building, mostly 
at the institutional level or health system as a whole. 
Among others, the factors were reflected as a poor support 
system for Directly Observed Therapy (DOT) provider, 
unavailability of courier system,20 unavailability of refer-
ral forms,20 unaccountability in tracking patients,20 the 
ratio of TB patients to the TB units, the complexity of 
navigating within the tertiary health center and the grass-
roots health centers, inadequate laboratory and diagnostic 
facilities,20 transportation of drugs from peripheral health 
institute to DOT provider,18,20,35 etc.

Demand-Side Contributing Factors 
(Individual/Social)
At the individual level, diverse factors were documented. 
On a broader scale, poverty,17,32 unemployment and finan-
cial constraints,10,17,24–27,31,33,38 migration,26 illiteracy40 

stands as major factors, as documented in most of the 
studies. Followed which, awareness about the disease/ 
availability of services,17,21,24,25,28,40 ignorance or self- 
treating symptoms,10,18,20,21,24,26,28 myths/wrong beliefs, 
shame/confidentiality issues21 found to be significant con-
tributors. In addition to it, personal behaviours like addic-
tion to alcohol, tobacco, smoking17,18,21,26–29,32,33,40 also 
contribute to the care cascade. Other personal factors that 
remained are fear of diagnosis, fear of the outcome mea-
sures, fear of loss of occupation, fear of society,19,27 etc. 
Focusing on the individual factors with more specific to 
TB treatment, factors like the inability to collect the 

medicine,17 travel-related (transportation, cost),18,31 self- 
withdrawal once the symptoms subside,18,19 inability to 
produce sputum,20 past unpleasant experience of DOT,20 

multiple visits/consultation of health-care providers,23,32 

delays in approaching provider after leaving a previous 
provider,10,26,35 delays in getting the test done and collect-
ing results, self-refusal to get the test done,10,26 dissatisfied 
with services,40 cost of diagnosis and treatment38 etc. 
remained contributing factors towards the outcome of the 
TB care cascade. In addition to it, some of the factors 
specific to the TB drugs also narrated in some of the 
studies, among others high pill burden,17 adverse drug 
and treatment effects,38 long duration of therapy17,18 

remained as the generic concern of the TB patients.
Some of the social factors, which are more context- 

specific, should be addressed to improve the TB cascade 
and other public health challenges. Factors like 
stigma,19,20,38 discrimination,20 lack of family to the social 
support,27,29,32 negative counselling by family/friends10 

also contribute largely to the care cascade. Table 2 sum-
marizes all the factors (both system-side and demand-side) 
as evidenced in the synthesis contributing to the care 
cascade.

Integral Contributing Factors and Delays
The delays were discussed either as patient delays or the 
health system delay (both the diagnostic and treatment 
delays). Both the system-side and demand-side factors 
were documented as contributing factors for all these 
three types of delays. The only exception was there were 
no system-side factors that contribute to the patient delay; 
however, the attitude/behaviour of health-care staff and 
inadequate facility might be indirectly related. Among 
the demand-side factors, ignoring symptoms/hope that 
symptoms would go away on their own (denial and 
concealment),19 self-medication/self-treating symptoms 
from nearby private chemists/home remedies or use of 
traditional healer,19,24,26,33,39,42 lack of awareness about 
the disease and the services,24 poor socio-economic 
conditions,24,26,33 fear to get diagnosed or fears for social 
isolation,26 addictions26,28,33 and migration42 mostly con-
tribute towards the patient delay. Similarly, factors like 
visit to multiple health-care providers,19,24,26,33 previous 
expenditure43 or financial constraint,26 access/residing in 
a non-DMC/PHI area,35 refusal/self-medications,26 

denial26,42 and migration26 are among other demand-side 
factors evidenced for the diagnostic delay of the care 
cascade. From the system-side factors, in-appropriate 
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provisional diagnosis/screening,24,26 cross-referral issues 
and especially from the informal providers,19,26,39 impro-
per advising for relevant tests for diagnosis of TB26 and 
delayed collection of reports of sputum microscopy42 

found to be significant contributing factors.
Similarly, at the treatment level delay, among others 

provider’s poor patient-centric behaviour,26 referral by the 

diagnostic provider to another provider for the initiation of 
treatment,26 delay in reporting,42 giving long periods of 
symptomatic treatment to patients26 and among demand- 
side factors; multiple visits before initiation of 
treatment,24,26,37,44 migration,26,42,43 physical access to 
a health facility36 found to be major contributing factors. 
Figure 2 summarizes all the factors (both system and 

Table 2 Summarized System-Side and Demand-Side Contributory Factors to the TB Care Cascade as Evidenced in the Review 
Conducted in October 2020 and February 2021 in India

System-Side Factors

Health workforce level Institutional/ system level

Overburdened manpower20 

Insufficient referral17,22 

Unqualified practitioner19 

Delay in referral for TB diagnosis10,19,26 

Inadequate trained manpower27 

Knowledge level for identification of patients eligible for DST20 

Lack of assured specimen transport and tracking20 

Inadequate history taking24 

Misinterpretation of provisional diagnosis26 Attitude and behaviour of 

staffs21,24,26 

Poor counselling capacities18,21

Poor support system for DOT provider18,20,35 

Unavailability of courier system to transport specimen from DMCs for 

DST20 

Non-availability of referral forms20 

Lack of accountability in tracking20 

Inadequate laboratory and diagnostic facilities for DST20 

Transportation of drugs from peripheral health institute to DOT 
provider20 

Technical issues of internet20

Demand-Side Factors

Individual-level Societal level

Poverty17,32 

Unemployment and financial constraints10,17,24–27,31,33,38 

Migration26 

Illiteracy40 

Awareness about the disease/ availability of services17,21,24,25,28,40 

Ignorance or self-treating symptoms, myths/wrong beliefs10,18,20,21,24,26,28 

Accessibility/ Reach of services21,25,36 

Shame/ confidentiality issues21 

Addiction to alcohol, tobacco, smoking17,18,21,26–29,32,33,40 

Fear of diagnosis, loss of occupation, social isolation24,32 

Inability to collect the medicine17 

Failure to produce quality sputum20 

Travel related (transportation, cost)18,31 

Self-withdrawal once the symptoms subsides18,19 

Past unpleasant experience of DOT20 

Multiple visits/ consultation of healthcare providers23,32 

Delays in approaching provider after leaving a previous provider10,26,35 

Self-refusal to get a test done10,26 

Dissatisfied with services40 

Cost of diagnosis and treatment38 

High pill burden17 

Adverse drug and treatment effects38 

Long duration of therapy17,18

Stigma19,20,38 

Discrimination20 

Lack of family to the social support27,29,32 

Negative counseling by family/ friends10

Abbreviations: DMC, Designated Microscopy Centre; DOT, Directly Observed Therapy; DST, Drug susceptibility testing.
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demand-side) that contributed to different phases of delay 
in the care cascade.

Discussion
With a view to achieve the ambitious targets set out in the 
End TB Strategy or to improve the TB care cascade, we 
need to understand the dynamics of contributing factors. 
Only addressing or strengthening the system factors might 
not be sufficient enough to address this complex care 
cascade.

In this synthesis, although the target was not to quan-
tify the risk factors, there are few prominent risk factors 
that were reflected in most of the studies. Factors like 
poor-socio economic conditions,10,17,24–27,31,33,38 disease 
awareness,17,21,24,25,28,40 ignorance/myths,10,18,20,21,24,26,28 

addictions,17,18,21,26–29,32,33,40 stigma,19,20,38 family 
support27,29,32 found to be the major contributing factors 
in the demand-side exploration. Similarly, in the system- 
side exploration, factors like an attitude of the health-care 
staff,21,24,26 delay in referral for diagnosis10,19,26 were 
found to be the major contributing factors. These factors 
might have bias selection as the included study’s objec-
tives are diverse, and the exploration was conducted in 
different types of TB patients. Although this is one of the 

major limitations of this review, the current synthesis for 
India is also found to be in a similar line with the global 
findings.

A study done by Datiko et al16 in Ethiopia (2020) 
narrated that delays in seeking care are associated with 
factors like low awareness about TB, rural residence, high 
stigma, gender, number and type of facilities visited, cost 
of seeking TB care, poverty, comorbidity with HIV, socio- 
economic status and cultural barriers. As per the 
Subbaraman et al group, to receive the successful outcome 
in TB care cascade, the most important risk factors such as 
demographics (eg, age, gender), type of tuberculosis (eg, 
pulmonary, extrapulmonary, prior treatment history), 
microbiological susceptibility (eg, drug-resistant forms of 
TB), comorbidities (eg, HIV, diabetes), or other social 
factors (eg, living in migrant, urban slum, or indigenous 
communities) are important among others, which need to 
be addressed with topmost priority.8 Therefore, the NTEP 
evaluators will need to think beyond access and coverage 
of health-care services and systematically measure and 
improve monitoring of the diverse factors that are synthe-
sized here from the included Indian studies. In the same 
line, the WHO European regional office also recom-
mended developing a people-centered TB care system by 

Figure 2 Integrating contributory factors to the delays of the TB care cascade as evidenced in the review conducted in October 2020 and February 2021 in India.
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emphasizing the financial and service care benefits at the 
optimal level.45 An expert panel made by Odone et al also 
recommended that TB prevention should address 
a complex mix of biological and social determinants.46 

Because TB patients often face challenges beyond their 
disease, and that these challenges must be addressed in 
order to provide accessible diagnosis, treatment and care. 
Thus, the determinants identified in this review might 
provide a guiding principle for future research and for 
the NTEP program planners and policymakers on how to 
capture or monitor those determinants beyond the health 
system level for universal TB care.

Looking at the National Strategic Plan (NSP) for TB 
elimination 2017–2025,5 India must start to seriously tackle 
the key determinants of TB, especially poverty, addictions, 
which have been clearly linked with TB and its mortality. 
The issues of stigma, financial constraints will require inter-
sectoral collaboration among multiple sectors, including the 
community. This review also justifies the concept of TB 
inclusion in social protection programs with a focus on 
prevention and protecting patients from impoverishment, 
as indicated by Pai et al.47 Further, India must address the 
major factors from the system side that have already been 
identified in the TB care cascade as part of the delay, such as 
multiple consultations or getting bounced between the pri-
vate and/or informal sectors and public sectors. Yet, the 
unanswered question in this review is who is accountable 
for addressing these associated factors, whether the scope of 
the NTEP program or all other public health programs 
should converge and address collaboratively. The factors 
identified in this review such as poverty, myths/beliefs, 
addictions involve a strong socio-economic context and 
require long-term interventions; thus, efforts like “Health 
in All Policies (HiAP)”48,49 might be the way forward and 
recommended to the country like India.

Conclusion
This systematic literature review provides an insight into 
different factors from the system-side (health workforce, 
institutional) and the demand-side (individual, societal) 
contributing towards the efficient TB care cascade model 
in India. The prime factors reflected in most of the studies 
were socio-economic condition, disease awareness, myths/ 
beliefs, addictions among the demand-side factors and 
accessibility, an attitude of the health-care staff, delay in 
referral for diagnosis among the system-side factors. 
Although none of the Indian studies captured all the fac-
tors comprehensively, it has been recommended that future 

care cascade studies consider all these factors to under-
stand the cascade outcome. Further, it has been recom-
mended that NTEP evaluators also need to be concerned 
about these diverse factors in their assessment as some of 
them affects to outcome indicators. Further, the account-
ability of addressing these diverse factors needs to be 
determined for enhancing the TB care cascade.
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