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ABSTRACT 

 

Background: Reducing catastrophic costs due to TB is one of the major targets of TB elimination, but there is little 

data available in India. A sub-national certification (SNC) survey was conducted in 105 clusters of 13 revenue 

districts of West Bengal. The purpose of this study was to calculate the catastrophic cost and its associations using the 

SNC data of West Bengal.  

Methods: A cross-sectional study was conducted using the secondary data collected through SNC survey during 

December-2022-January-2023. 483 participants having history of TB were included in the study.  

Results: 26.1% families were found to be affected with catastrophic cost due to TB. The mean annual family income 

was 691 USD (SD=806). Mean total cost incurred due to TB was 149 USD (SD=1208) including out of pocket of 

expenditure of 91 USD (SD=1147) and indirect costs of 58 USD (SD=200). No association of catastrophic cost was 

found with age, gender, religion, socio-clinical vulnerability or cash benefit received status. Those who were 

labourers, clinically diagnosed, diagnosed at private facilities, treatment duration more than six months and belonging 

to family below poverty line were found to be independently associated with higher being odds of affected with 

catastrophic costs.  

Conclusions: Despite free medicine and free diagnostics many families are still facing catastrophic costs due to TB. 

Cash benefits should be prioritized towards most impoverished sector of the society. The National TB Elimination 

Program should also strategize to reduce indirect costs due to wage loss and productivity loss.  
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INTRODUCTION 

In 2015, the United Nations (UN) Sustainable 

Development Goals (SDGs) were adopted, which are 

fully aligned with the WHO End TB Strategy. The SDGs 

have set the target of ending the TB epidemic by 2030.1,2 

All member states have a target to achieve an 80% 

reduction in the TB incidence rate by 2030 (compared 

with the 2015 baseline); 90% reduction in TB deaths by 

2030 (compared with 2015); and 100% TB-affected 

families protected from facing catastrophic costs due to 

the disease from 2020 onwards.  

Catastrophic costs are defined as the total direct and 

indirect costs that reach or exceed 20% of the TB 

patient’s household’s annual income. Direct costs 

represent either the medical cost (consultation fees, 

diagnostic tests, and treatment) or nonmedical cost 

(transportation, accommodation, and increased food 

needs). Indirect costs include lost wages due to 

unemployment, time spent away from work, and 

associated loss of productivity.3,4 

Despite progress, the South East Asia Region (SEAR) 

including has missed the 2020 End TB milestones of a 

35% decline in TB deaths, a 20% reduction in TB 

incidence rates as compared to 2015 baselines, and zero 

catastrophic costs among TB-affected families.3 

Incidence and mortality data is available for most of the 

countries but there is absolute dearth in catastrophic cost 

estimation data.5 Catastrophic costs survey has been 

conducted in a limited (Myanmar and Timor Leste 

completed, Thailand and Indonesia- ongoing) number of 

countries in the SEAR. But India is lacking any recent 

information about the status of catastrophic cost. 

In India, there is a wide variation in TB burden across the 

country. The efforts toward ending TB also vary across 

states/union territories (UTs) and districts of India. It is, 

therefore, crucial to monitor the progress towards the 

elimination goal at the subnational level. India has 

decided to incentivise states/UTs/districts by awarding 

Sub-National Certification (SNC) for their progress 

towards TB-free status.6,7 The verification process 

included a community-based survey to collect data for 

estimation of TB incidence by three methods: (1) through 

a community-based survey (direct method), (2) by 

correcting the notification rate for under-reporting of 

cases in the notification system (indirect method) and (3) 

using drug sales and utilisation data.6 Data related to 

Costs due to TB and Family income was also collected 

during this SNC survey. So, we have seen an opportunity 

estimate the catastrophic cost using the survey data.  

As a part of the sub-national certification (SNC) survey in 

2022-2023, 105 clusters (revenue village) from 13 

revenue districts of West Bengal were randomly selected 

by the ICMR. The purpose of this study was to calculate 

the catastrophic cost and its associations using the SNC 

data of West Bengal. This study analysed the data from 

the state of West Bengal, which is a larger state with high 

burden of TB, so the study findings might be generalized 

to the whole population of India. 

METHODS 

Study design 

We conducted an observational study. A secondary data 

analysis was performed on the data obtained through 

SNC survey in West Bengal in 2022-2023. Data 

downloaded from WHO’s district level annual survey 

(DLAS) portal.8,9 

Study setting 

Study setting is West Bengal, which is a larger state at the 

eastern side of India. West Bengal is the home of more 

than 100 million people. The state is socio-culturally 

diverse, having three international borders with Nepal, 

Bhutan and Bangladesh. This is the only state in India, 

that has both the Himalayas in the north and the Bay of 

Bengal (part of the Indian Ocean) in the south, with plains 

and plateaus in between.  

Study population and sample size 

All consented household member interviewed during 

SNC survey 2022 was included as the study population. 

Sampling frame was TB patients with completed 

treatment (past episode of TB anytime in life) where there 

are not anymore chances of direct expenditure due to TB.  

We calculated sample size using CDC’s web-based 

sample size calculator- OpenEpi.10 Considering expected 

proportion of TB affected families burdened with 

catastrophic cost is 25% and with 5% absolute precision, 

212 participants with history of TB needed to be 

randomly selected.11 We have included all 483 identified 

past TB patients during the SNC survey 2022-2023 in the 

13 revenue districts of West Bengal. 

Study period 

The SNC survey conducted during November 2022- 

February 2023. Past TB patients were considered who 

were with anti-TB treatment in between November 2021- 

October 2022. So during the SNC survey all the past TB 

patients have had completed their TB treatment.  

Data collection and curation 

Basic demographic details, details of TB episodes and 

details of cost incurred due to TB was extracted from 

downloaded data from WHO-India’s DLAS web portal. 

The data was curated and variable categories were coded 

using Stata 14.2 (StataCorp LP, College Station, TX, 

USA). Amount of direct cash benefit paid to the patients 

collected from the Nikshay portal of Govt of India.12 

Nikshay portal is the web-based, case-based TB 

surveillance system in India.13 



Dey A et al. Int J Community Med Public Health. 2025 Jul;12(7):3060-3067 

                            International Journal of Community Medicine and Public Health | July 2025 | Vol 12 | Issue 7    Page 3062 

Operational definitions used in the study12,14-17 

Direct costs due to TB 

It includes expenses directly incurred by patients and 

their families for medical care, such as medication, 

investigations, and consultations, as well as non-medical 

costs like transportation and food. 

Out of pocket expenditure (OOP) 

It refers the direct costs incurred by patients and their 

families for TB treatment, including medical expenses, 

transportation that are not covered by insurance or other 

forms of financial assistance. 

So, OOP = Direct costs - amount reimbursed/paid back 

Indirect cost due to TB 

It refers to financial loss due to wage loss, time loss and 

loss of productivity due to illness. 

Total cost due to TB 

It refers to the entire financial burden faced by a 

household due to tuberculosis, encompassing both direct 

medical and non-medical expenses adjusting for any 

reimbursement, as well as adding the indirect costs like 

lost income. 

So, Total cost = (direct costs-reimbursements) + indirect 

cost = OOP + indirect costs 

Data analysis 

Stata 14.2 was also used for statistical analysis. After 

normality testing, the median and interquartile range 

(IQR) was calculated for the quantitative variables. The 

Proportions of different sociodemographic categories and 

measures of bivariate statistical associations with p values 

calculated with Chi-square test. Before calculation of the 

strength of association, the participants were categorized 

according to their sociodemographic and clinical 

parameters.  

Unadjusted odds ratio (OR) and Adjusted (adjusted with 

other independent factors) Odds Ratio (aOR) was 

calculated using a negative binomial regression model 

and a logistic regression model respectively to assess the 

independent associations. 95% confidence interval (95% 

CI) obtained from the models. A p value of <0.05 was 

taken as statistically significant. 

RESULTS 

26.1% (CI=22.2%-30.2%) TB patient’s families were 

affected with catastrophic cost due to TB. 

Descriptive statistics 

Mean age of the participants (TB patients) was 47 years 

(SD=15); Mean treatment duration was 7 months (SD=4). 

Mean annual family income was 691 USD (SD=808). 

Mean direct cost (diagnosis + treatment + non-medical) 

due to TB was 106 USD (SD=1146) whereas, mean cash 

benefit received was 15 USD (SD=19). Mean out of 

pocket expenditure was 91 USD (1147) whereas mean 

indirect cost (wage loss) was 58 USD (SD=200). Mean 

total cost incurred due to TB was 149 USD (SD=1208) 

(Table 1). 

Table 1: Quantitative variables of the participants 

(past TB patients) of the catastrophic cost estimation 

study in West Bengal, during the SNC survey 2022-

2023, N=483. 

Variables Mean SD 

Age in years 47 15 

Treatment duration in month 7 4 

Annual family income (USD*) 691 808 

Cost of TB diagnosis (USD*) 15 66 

Cost of TB Treatment (USD*) 76 1113 

Non-medical cost due to TB 

(USD*) 
14 65 

Direct cost due to TB (USD*) 106 1146 

DBT money received (USD*) 15 19 

Mean out of pocket expenditure 

(USD*) 
91 1147 

Indirect cost incurred due to TB 

(USD*) 
58 200 

Total cost incurred due to TB 

(USD*) 
149 1208 

*Calculated considering the currency exchange rate as on 

01/01/2023 (1 USD = 82.7433 INR).18  

Abbreviations: SNC= Sub National Certification; SD= 

Standard deviation; USD=United States Dollar, INR= Indian 

Rupee; TB= tuberculosis; DBT= direct benefit transfer. 

Socio-economic and clinical profile of the TB patients 

Among all participants 73.1% were from economically 

productive age group (15-59 years) and 71.4% were male. 

Major religion was Hinduism (88.2%). Most the patients 

were either labourer (33.8%) or non-working group 

(37.5%) comprises of homemaker, retired person, student 

and unemployed and 26.1% families belonged to below 

poverty level. 30.9% TB patients were already vulnerable 

for TB (clinically, socially or occupationally) and 15.7% 

TB patients were clinically diagnosed (not 

bacteriologically confirmed). Treatment duration was 

more than six months for 24.9% patients and 6.2% 

patients had taken TB treatment exclusively from private 

healthcare facilities. 59.2% TB patients received cash 

benefits. 
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Table 2: Socio-economic and clinical profile of the participants (past TB patients) of the catastrophic cost estimation 

study in West Bengal, during SNC survey 2022-2023. 

Variables 
Total N (%*) No. catastrophic cost N (%*) Catastrophic cost N (%*) 

P value 
(n=483) (n=357) (n=126) 

Age group (years) 

0-14 6 (1.2) 5 (1.4) 1 (0.8) 

0.045 
15-29  69 (14.3) 57 (16.0) 12 (9.5) 

30-59 284 (58.8) 214 (59.9) 70 (55.6) 

60 and above 124 (25.7) 81 (22.7) 43 (34.1) 

Gender 

Male 345 (71.4) 251 (70.3) 94 (74.6) 
0.359 

Female 138 (28.6) 106 (29.7) 32 (25.4) 

Religion 

Hindu 426 (88.2) 315 (88.2) 111 (88.1) 
0.967 

Muslim and other minorities 57 (11.8) 42 (11.8) 15 (11.9) 

Occupation 

Unemployed/retired 181 (37.5) 143 (40.1) 38 (30.2) 

0.003 

Labourer 163 (33.8) 103 (28.9) 60 (47.6) 

Farmer 88 (18.2) 70 (19.6) 18 (14.3) 

Business 20 (4.1) 18 (5.0) 2 (1.6) 

Salaried 31 (6.4) 23 (6.4) 8 (6.3) 

Income group$ 

APL 357 (73.9) 294 (82.4) 63 (50.0) 
0.000 

BPL 126 (26.1) 63 (17.6) 63 (50.0) 

NPY-DBT status 

DBT received 286 (59.2) 215 (60.2) 71 (56.3) 
0.447 

DBT not received 197 (40.8) 142 (39.8) 55 (43.7) 

Risk group 

Vulnerable# 149 (30.9) 84 (23.5) 65 (51.6) 
0.000 

Not vulnerable 334 (69.1) 273 (76.5) 61 (48.4) 

Basis of diagnosis 

Clinical 76 (15.7) 45 (12.6) 31 (24.6) 
0.001 

Microbiological 407 (84.3) 312 (87.4) 95 (75.4) 

TB treatment duration 

Six months 362 (75.1) 297 (83.2) 66 (52.4) 
0.000 

More than six months 120 (24.9) 60 (16.8) 60 (47.6) 

Type of healthcare facility 

Private 30 (6.2) 6 (1.7) 24 (19.1) 
0.000 

Public 453 (93.8) 351 (98.3) 102 (80.9) 

Notes: *column percentage (within the category); $Annual family income of INR 27000 (326 USD) or less is considered as BPL.19 
#Clinically, socially, and occupationally vulnerable populations who are at higher risk for getting TB.20 Proportions and p-value 

calculated with Chi square test. Abbreviations: SNC= sub national certification; APL= above poverty line, BPL= below poverty line 

TB= Tuberculosis; NPY= Nikshay Poshan Yojna; DBT= Direct Benefit Transfer 

 

Whereas, among the TB patients affected with 

catastrophic cost 65.5% were from economically 

productive age group and 74.6% were male. Major 

religion was Hinduism (88.1%). Most the patients were 

either labourer (47.6%) or non-working group (30.2%) 

and 50% TB patient’s families belonged to below poverty 

level.  51.6% TB patients were already vulnerable for TB 

and 24.6% TB patients were clinically diagnosed. 

Treatment duration was more than six months for 52.4% 

patients and 19.1% patients had taken TB treatment 

exclusively from the private healthcare facilities. 56.3% 

TB patients received cash benefits (Table 2). 

Socio demographic association of catastrophic cost 

among the TB patients 

The logistic regression model identified that the labourers 

[aOR 2.7; CI (1.3-5.8)] those who belong to below 

poverty line [aOR 5.5; CI (3.1-9.8)], patients who were 

clinically diagnosed [aOR 2.5; CI (1.3-4.9)], where 

treatment duration was more than six months [aOR 2.4; 
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CI (1.4-4.3)] and patients diagnosed at private health 

facility [aOR 10.6; CI (3.8-29.8)] were independently 

associated with catastrophic cost due to TB.  

 

Table 3: Socio Demographic association of catastrophic cost among the participants (past TB patients) of the 

catastrophic cost estimation study in West Bengal, during SNC survey 2022- 2023, n=483, N=133. 

Variables Total, N 
Catastrophic Cost, n 

(%#) 
OR (95% CI) aOR (95% CI) 

Age group (years) 

0-14  6  2 (33.3) 1 (0.1-8.9) 1 (0.1-13.1) 

15-29  69  13 (18.8) 1 (base) 1 (base) 

30-59  284  72 (25.4) 1.6 (0.8-3.1) 1.7 (0.7-3.7) 

60 and above 124  46 (37.1) 2.5 (1.2-5.2) 2.3 (0.9-5.4) 

Gender 

Male 345  98 (28.4) 1.2 (0.8-2) 1.1 (0.5-2.2) 

Female 138 35 (25.4) 1 (base) 1 (base) 

Religion 

Hindu 426 117 (27.5) 1 (base) 1 (base) 

Muslim and other minorities 57  16 (28.1) 1 (0.5-1.9) 1.5 (0.7-3.1) 

Occupation 

Unemployed/retired 181 42 (23.2) 1 (0.6-1.9) 1.5 (0.6-3.7) 

Labourer 163  61 (37.4) 2.3 (1.2-4.2) 2.7 (1.3-5.8) 

Farmer 88 20 (22.7) 1 (base) 1 (base) 

Business 20  2 (10) 0.4 (0.1-2) 1.5 (0.3-7.8) 

Salaried 31  8 (25.8) 1.4 (0.5-3.5) 2.8 (0.9-8.6) 

Income group 

APL 357  68 (19) 1 (base) 1 (base) 

BPL 126  65 (51.6) 4.7 (3-7.3) 5.5 (3.1-9.8) 

NPY-DBT status 

DBT received 286 71 (24.8) 1 (base) 1 (base) 

DBT not received 197 55 (27.9) 1.2 (0.8-1.8) 1.1 (0.7-1.9) 

Risk group 

Vulnerable 149  65 (43.6) 3.5 (2.3-5.3) 1.7 (0.9-3) 

Not vulnerable 334  68 (20.4) 1 (base) 1 (base) 

Basis of diagnosis 

Clinical 76 35 (46.1) 2.3 (1.4-3.8) 2.5 (1.3-4.9) 

Microbiological 407  98 (24.1) 1 (base) 1 (base) 

TB treatment duration 

Six months 362  71 (19.6) 1 (base) 1 (base) 

More than six months 120  62 (51.7) 4.6 (2.9-7.1) 2.4 (1.4-4.3) 

Type of healthcare facility 

Private 30  24 (80) 13.8 (5.5-34.6) 10.6 (3.8-29.8) 

Public 453 109 (24.1) 1 (base) 1 (base) 

Notes: # row percentages; OR with CI calculated using generalized linear models for binomial family and aOR with CI calculated 

using logistic regression model. OR= Odds ratio, aOR= adjusted odds ratio (adjusted with other independent variables), CI= 95% 

confidence interval; SNC= Sub National Certification, APL= above poverty line, BPL= below poverty line; TB= tuberculosis; 

NPY= Nikshay Poshan Yojna; DBT= direct benefit transfer. 
 

No significant association of catastrophic cost is found 

with age, gender, religion, status of cash benefit received 

or vulnerability status of the TB patients (Table 3). 

Among the TB patients who belong to APL family, 

60.2% (215/357) received NPY cash benefit whereas 

among those who belong to BPL family, 56.4% (71/126) 

received the cash benefit. 

DISCUSSION 

With best our knowledge, this is the only such study in 

West Bengal and one of the first studies in India to assess 

the proportion of TB affected families burdened with 
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catastrophic cost due to TB and the associations 

especially the role of NPY-DBT. 

Discussion on key findings 

The findings from our study represent the scenario of a 

large state in India and are relevant from the policy 

perspective also.  

First, 26.1% families were affected with catastrophic cost 

due to TB which is far behind the goal of “zero 

catastrophic cost”. Studies in other countries in SEAR 

revealed wide range of catastrophic cost affected family, 

starting from 80% at Timor Leste to 20% at Thailand.3 

An Indian study reported that 31% of TB-affected 

households of an Indian metro city still experienced 

catastrophic costs.18 

Second, the median annual income of TB affected 

families is 691 USD. The annual family income of the 

study participants was significantly lesser than the mean 

household income of India in 2022 (3336 USD).19 Once 

again, it is evident that TB strikes the most impoverished 

families of our society. 

Third, the mean total cost incurred due to TB was 149 

USD which is lesser than that of our neighbouring 

country Myanmar (USD 649 -2492).3 Median indirect 

cost was 58 USD which is 39% of total cost due to TB. 

The indirect cost might be much higher as the study 

considered only wage loss and didn’t consider financial 

loss due to time loss or productivity loss due to TB. The 

National Tuberculosis Elimination Program (NTEP) has 

several policies to minimize the direct cost by providing 

free doctors consultation, free sample collection and 

transportation system, free diagnostics, free medicine, 

travel allowance etc. But there are no robust policies for 

compensation of wage loss or time loss or productivity 

loss. There is no stringent guideline when the persons 

with TB can resume their employment. Many workers 

especially those who are working at unorganized sector 

(e.g., domestic help, contractual private job, daily 

labourer etc.) often had to remain jobless throughout the 

entire treatment period. Some even loses their jobs due to 

TB. This is the time when Government should enforce 

strict law to minimize discrimination against TB patients 

in the work fields.  

Fourth, there was no significant association between 

catastrophic cost and NPY-DBT. Which means the cash 

benefit failed to reduce catastrophic cost. This is mainly 

because all benefits are not paid to all beneficiaries and 

there was no prioritization whom to provide the benefits. 

The study revealed that among those who belong to APL 

family, 60.2% received NPY cash benefit whereas among 

those who belong to BPL family, 56.4% received the cash 

benefit. The program should now prioritize the benefits 

based on the economic status of the family of the TB 

patients.  

Fifth, the study also identified that those who are 

labourer, who belong to BPL family, those who were 

clinically diagnosed, where treatment duration was higher 

and those who had taken care from Private healthcare 

facility were more likely to be burdened with catastrophic 

cost. The program should take extra care for the most 

impoverished sections of the society. There is a dire need 

of systematic evaluation of socio-economic status of all 

TB patients. Cost reimbursement or linkages with free 

services for the private sector patients can be a way-out to 

reduce out of pocket expenditure for the TB affected 

families.  

This study is the first such study in West Bengal and one 

of the first studies in India to assess the catastrophic cost 

due to TB. The study had a relatively large sample size 

and reflects the scenario of the whole state of West 

Bengal. The careful data curation and the robust study 

design of SNC survey, appropriate measures for the 

strength of association is also a strength of the study.6 We 

adhered to ‘reporting guidelines for implementation and 

operational research’ for reporting of the study’s 

findings.20 

Despite our sincere efforts there are few weaknesses of 

our study. We could not consider the presence of existing 

illness/co-morbidities, nutritional status, travel distance 

from home to health centre, number of family members, 

educational qualifications while adjusting the odds ratio. 

The study also couldn’t consider the indirect financial 

loss due to time or productivity loss any type of cost after 

completion of TB treatment.  

CONCLUSION  

SNC survey is a good opportunity to estimate 

catastrophic cost nationwide. Despite free medicine and 

free diagnostic many families are still facing catastrophic 

cost due to TB. The cash benefit paid under NPY has 

failed to reduce catastrophic cost. Time has come to 

prioritize the provision of DBT and financial benefits 

based on socio-economic status of the TB patients. 

Recommendations  

The National TB Elimination Program should now 

introduce the process of systematic evaluation of socio-

economic status of all TB patients and adopt a 

differentiated financial protection approach to reach the 

target of ‘zero’ catastrophic cost.  

Systematic engagement of private sector followed by cost 

reimbursement and linkages with free services for the 

private sector patients can be a way-out to reduce out of 

pocket expenditure for the TB affected family.   

The NPY and other DBTs should be prioritized towards 

most impoverished sector of the society.  
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The program should also strategize to reduce indirect 

costs due to wage loss & productivity loss. Provision of 

paid leave to TB affected person and strong legislation 

against lay off TB patient from job can be a way forward. 

ACKNOWLEDGEMENTS 

We thank the Central TB Division of India and Indian 

Council of Medical Research for conducting the 

nationwide SNC survey. We are thankful to the WHO 

country office for India for developing the DLAS portal 

and field application for capturing the SNC survey data. 

We would also like to acknowledge the State TB Officer, 

West Bengal for sharing the SNC data and for the 

encouragement and guidance for conducting the study. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. The United Nations (UN). Indicators associated with 

tuberculosis incidence: SDG indicator metadata. 

2023. Available from: https://unstats.un.org/sdgs/ 

metadata/files/Metadata-03-03-02.pdf. Accessed on 

1 July 2024. 

2. World Health Organization. The End TB Strategy. 

Vol. 53. World Health Organization. 2015:1689-

1699.  

3. World Health Organization (WHO). Regional 

Strategic Plan Towards Ending TB. Angewandte 

Chemie International Edition. 2021;6(11):951-2.  

4. Ghazy RM, El Saeh HM, Abdulaziz S, Hammouda 

EA, Elzorkany AM, Khidr H, et al. A systematic 

review and meta-analysis of the catastrophic costs 

incurred by tuberculosis patients. Sci Rep. 

2022;12(1).  

5. World Health Organization (WHO). Global 

Tuberculosis Report. 2022. Available from: 

https://www.who.int/teams/global-tuberculosis-

programme/tb-reports/global-tuberculosis-report-

2022. Accessed on 1 July 2024. 

6. Jeyashree K, Thangaraj J, Rade K, Modi B, 

Selvaraju S, Velusamy S, et al. Estimation of 

tuberculosis incidence at subnational level using 

three methods to monitor progress towards ending 

TB in India, 2015-2020. BMJ Open. 

2022;12(7):60197.  

7. World Health Organization (WHO). Himachal 

Pradesh: Nothing can stop these champions from 

making India TB-Free. 2021. Available from: 

https://www.who.int/india/news/feature-

stories/detail/nothing-can-stop-these-champions-

from-making-india-tb-free. Accessed on 1 July 

2024. 

8. Central TB Division: Directorate General of Health 

Services: Government of India. INDIA TB 

REPORT 2022. 2023. Available from: 

https://tbcindia.gov.in/WriteReadData/IndiaTBRepo

rt2022/TBAnnaulReport2022.pdf. Accessed on 1 

July 2024. 

9. World Health Organization (WHO). District Level 

Annual Survey (DLAS). 2022. Available from: 

https://dlas.tbsurveillance.in/login. Accessed on 1 

July 2024. 

10. Open Source Epidemiologic Statistics for Public 

Health. OpenEpi- Toolkit Shell for Developing New 

Applications. Version 3.01 Updated 2013/04/06. 

Available from: http://www.openepi.com/ 

SampleSize/SSPropor.htm. Accessed on 1 July 

2024. 

11. Central TB Division: Directorate General of Health 

Services: Government of India. National strategic 

plan to end tuberculosis in India 2020-25. 2020:37. 

Available from: 

https://tbcindia.mohfw.gov.in/national-strategic-

plan-to-end-tb-in-india-2020-25/. Accessed on 1 

July 2024. 

12. Ministry of Health and Family Welfare: 

Government of India. Nutritional Support to TB 

patients (Nikshay Poshan Yojana). 2018;(April):5-7. 

Available from: https://tbcindia.mohfw.gov.in/wp-

content/uploads/2023/05/6851513623Nutrition-

support-DBT-Scheme-details.pdf. Accessed on 1 

July 2024. 

13. Central TB Division: Directorate General of Health 

Services: Government of India. Nikshay 2.0. 2022. 

Available from: https://nikshay.in/Home/AboutUs. 

Accessed on 1 July 2024. 

14. Dutta A, Mandal S, Taraphdar P, Das S. 

Catastrophic cost and coping strategies of 

tuberculosis patients in a block of Purba Bardhaman 

District, West Bengal: a cross sectional study. 

Indian J Tuberc. 2024. 

15. Dememew ZG, Deribew AA, Datiko DG, 

Melkieneh K, Laloto TG, Negash S, et al. TB-

related catastrophic costs and associated factors for 

patients in Ethiopia. IJTLD Open. 2024;1(8):369.  

16. Prasad BM, Tripathy JP, Muraleedharan VR, 

Tonsing J. Rising catastrophic expenditure on 

households due to tuberculosis: is India moving 

away from the END-TB goal? Front Public Health. 

2021 Feb 15;9:614466.  

17. Dememew ZG, Deribew AA, Datiko DG, 

Melkieneh K, Laloto TG, Negash S, et al. TB-

related catastrophic costs and associated factors for 

patients in Ethiopia. IJTLD Open. 2024;1(8):369.  

18. Muniyandi M, Thomas BE, Karikalan N, Kannan T, 

Rajendran K, Saravanan B, et al. Association of 

tuberculosis with household catastrophic 

expenditure in south India. JAMA Network Open. 

2020;3(2):e1920973.  

19. India.com. Average Income of Indian Family Is Rs 

23,000 Per Month: Survey. 2022. Available from: 

https://www.india.com/business/average-income-of-

indian-family-is-rs-23000-per-month-survey-

5725299/. Accessed on 1 July 2024. 



Dey A et al. Int J Community Med Public Health. 2025 Jul;12(7):3060-3067 

                            International Journal of Community Medicine and Public Health | July 2025 | Vol 12 | Issue 7    Page 3067 

20. Hales S, Lesher-Trevino A, Ford N, Maher D, 

Ramsay A, Tran N. Reporting guidelines for 

implementation and operational research. Bull 

World Health Organ. 2016;94(1):58-64.  

 

 

 

 

 

 

 

 

 

 

 

 

Cite this article as: Dey A, Ramachandran R, Deka 

D, Biswas R, Chaklader B, Basu R, et al. Estimation 

of the burden of catastrophic costs among the TB 

affected families of West Bengal, India: a secondary 

analysis of the sub-national certification survey data. 

Int J Community Med Public Health 2025;12:3060-7. 


