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Introduction: One of the targets of the END-TB strategy is to ensure zero catastrophic
expenditure on households due to TB. The information about household catastrophic
expenditure is limited in India and, therefore difficult to monitor. The objective is to
estimate household and catastrophic expenditure for Tuberculosis using national sample
survey data.
Methods: For arriving at out-of-pocket expenditure due to tuberculosis and its
impact on households the study analyzed four rounds of National Sample Survey data
(52nd round-1995–1996, 60th round-2004–2005, 71st round-2014–15, and 75th round
2017–2018). The household interview survey data had a recall period of 365 days
for inpatient/ hospitalization and 15 days for out-patient care expenditure. Expenditure
amounting to >20% of annual household consumption expenditure was termed
as catastrophic.
Results: A 5-fold increase in median outpatient care cost in 75th round is observed
compared to previous rounds and increase has been maximum while accessing public
sector. The overall expense ratio of public v/s private is 1:3, 1:4, 1:5, and 1:5, respectively
across four rounds for hospitalization. The prevalence of catastrophic expenditure due
to hospitalization increased from 16.5% (52nd round) to 43% (71st round), followed by
a decline to 18% in the recent 75th round.
Conclusion: Despite free diagnostic and treatment services offered under the
national program, households are exposed to catastrophic financial expenditure due to
tuberculosis. We strongly advocate for risk protection mechanisms such as cash transfer
or health insurance schemes targeting the patients of tuberculosis, especially among
the poor.
Keywords: catastrophic expenditure, household, tuberculosis, national sample survey, India

Frontiers in Public Health | www.frontiersin.org

1

February 2021 | Volume 9 | Article 614466

Prasad et al.

Household Catastrophic Expenditure for Tuberculosis

METHODS

KEY POINTS

Study Design

The nationally representative survey sample data from 1995–
96 to 2017–18 was analyzed to estimate household and
catastrophic expenditure for TB. The expenditure ratio public
v/s private was about 5-folds for outpatient care and similar
trend was observed for hospitalization. Poor household face
more catastrophic expenditure while hospitalization services
are accessed in private sector and there is a need for risk
protection mechanisms.

This is a secondary data analysis of four rounds of surveys
conducted by the NSSO from 1995–1996 to 2017–2018 – (a)
Survey on Health Care: NSS 52nd Round, 1995–1996 (b) Survey
on Morbidity and Health Care: NSS 60th Round, January 2004
- June 2005, (c) Social Consumption - Health Survey: NSS 71st
Round, January - June 2014, (d) Social Consumption in India
– Health: NSS 75th Round, July 2017-June 2018. The periodic
surveys with similar methodology for health is commissioned by
Ministry of Statistics and Program Implementation, Government
of India.1

INTRODUCTION

Data Source

Over the decades, Tuberculosis (TB) disease continues to cause
suffering and is still one of the leading causes of death in the
world. In 2019 alone, more than 10 million people had suffered
due to TB, which has claimed nearly 1.2 million lives (1). Given
this scenario, the global community has pledged to End-TB by
2035 with one of the main targets is to ensure households face
“zero” catastrophic costs due to TB (2).
Systematic reviews across low- and middle-income countries
showed mean total costs of TB ranging from $1 to 8,198, with
>60% accounting for indirect cost (3–5). There is a need to
quantify and understand the financial burden on TB patients inorder to adopt appropriate policies to realize the global target of
having zero households incurring catastrophic costs because of
TB disease.
India has nearly one-quarter of the global TB burden. Despite
free TB diagnosis and treatment in the public sector, TB
morbidity and mortality pose an enormous economic burden to
patients, household, and society. Limited evidence shows that
each year, a TB patient loses on average 3–4 months of work
and up to 30% of household earnings (6–9). These studies were
limited to a specific geographical area or a particularly vulnerable
group of patients. The studies mainly included patients who were
enrolled in the National TB Program for treatment. However,
patients availing diagnostic and treatment services from private
sector and those on non-DOTS regimens are often missed, thus
limiting the representativeness of the estimates to the entire
population of patients with TB.
In a country like India, where government spending on health
is low and with a larger presence of private providers; patients
often spend out-of-pocket (OOP) to meet the health care needs.
In this scenario, we have limited estimates of expenditure due
to TB, both in the public and in the private sector. The data
of nationally representative surveys conducted by the National
Sample Survey Office (NSSO), provides us an opportunity
to understand household expenditure patterns. As the NSSO
conducts periodic surveys, it also allows us to compare out-ofpocket expenditure for TB care across different periods.
The objective of the current study is to estimate household
and catastrophic expenditure for Tuberculosis using national
sample survey data. In addition, the study also estimates the
expenditure for out-patient care and hospitalization due to TB
and its catastrophic impact on households in both the public and
private sectors, compared across periods.
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The NSSO surveys collect data on morbidity profile of
the population, utilization of public and private health care
facilities, and expenditure incurred on various ailments requiring
hospitalized and non-hospitalized care. The surveys collected
household details, socio-demographic particulars, and details
of ailments and medical treatment received. Though the
methodology used across surveys are similar, there are few
variations in the design and sampling were present across the
four rounds, these variations are focused on improving the data
quality and do not affect our analysis of the data with regards
to TB.
Out of Pocket Expenditure (OOPE) for each episode of
hospitalization (as inpatient care –in-patient department- IPD)
and outpatient or day-care was recorded. Detailed expenditure
was available for both direct and indirect costs. Direct costs
included expenditure related to drugs (allopathic and other
systems of medicine), diagnostic tests (including ECG, X-ray,
and pathological tests); professional fees for doctors; payments
to hospital/institution; other medical expenses (physiotherapy,
personal medical appliances, blood, oxygen, attendant charges,
etc.). Indirect costs included transport for patients and other
accompanying persons, food-related expenses, lodging charges,
and others.
The data from respondents were collected for hospitalization
and outpatient. The recall period was 365 days for assessing
inpatient hospitalization expenditure, 15 days for outpatient
1 The Ministry of Statistics and Programme Implementation of Government of
India, through National Sample Survey Office which was established as a survey
organization in 1950 to conduct periodic surveys on various aspects around
social, economic development, employment etc. The survey sampling framework
is uniform across the survey -rounds. The 52nd Round titled as “Survey on Health
Care: NSS 52nd Round, 1995–1996”adopted a two stage sampling design and
collected data from a total of 120,942 households (71,284 in rural areas and 49,658
in urban areas). The subsequent surveys 60th Round titled as “Survey on Morbidity
and Health Care,” 71st Round titled as “Social Consumption - Health Survey,” and
75th Round titled as “Social Consumption in India – Health” conducted stratified
multistage sampling method. The methodology is detailed in the reports “Note
on Sample Design and Estimation Procedure of NSS 75th Round.” In 60th round
a total of 73,868 households were covered (in rural 47,302 and in urban 26,566)
and in 71st round 65,932 households were covered with 36,480 from rural and
29,452 from urban areas. In the recent 75th round, the data was collected from
113,823 sample of households with 64,552 from rural areas and 49,271 from urban
areas. The household interviewquestionnaires included 58 self-reported morbidity
in 52nd round, 42 in the 60th round, and 61 in both 71st and 75th round.
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expenditure, and one month for household consumption
expenditure. OOP expenditure for hospitalization and outpatient
care was considered separately. The OOP expenditure, either
due to outpatient care or hospitalization amounting to more
than 20% of annual household consumption expenditure was
termed as “catastrophic” (10). Catastrophic expenditure assessed
thus was for each episode of outpatient care or hospitalization.
Ascertainment of TB in the survey was based on self-report by
the respondent. All those who reported hospitalization or having
availed outpatient care due to TB within the said reference period
as mentioned above were included in this study.

dollars (USD) at the annual average rate of 65.12 for the reference
year 2017 as published by The World Bank (12).

Data Analysis

Cost of Outpatient Care

Data were imported into STATA version 12.0 for analysis (STATA
IC/12.0 for Windows, StataCorp LP, USA). The master data
sheets were then analyzed using SPSS 16.0 (SPSS Inc. Released
2007. SPSS for Windows, Version 16.0. Chicago, SPSS Inc.).
Each episode of hospitalization or outpatient visit due to TB
was the unit of analysis. The study population was divided
into five quintiles based on monthly per capita consumption
expenditure (MPCE). Median (interquartile range) expenditure
and the median proportion of catastrophic expenditure across
four rounds of the survey are presented for each of the five MPCE
quintiles and type of health facility (public and private). The cost
of outpatient care and hospitalization has been given separately.
Due to the complex multistage sampling design, estimates were
derived by applying sampling weights provided in the data sets.
The expenditure estimates of the 52nd round, 60th round, and
71st round have been equated to the estimates of the 75th round
using the Consumer Price Index (CPI) published by the World
Bank for India (11). Accordingly, the conversation rate values for
the 52nd round, 60th round, and 71st were 4.23, 2.52, and 1.139
respectively. The values in Indian rupees are converted to US

A total of 580, 671, 299, and 275 members of household in the
52nd, 60th, 71st, and 75th rounds, respectively, who accessed
outpatient care in the last 15 days due to TB were included in
this analysis. The outpatient care proportion in public sector
increased from 46, 59, 55, and 61% in respective rounds.
In the recent rounds 71st & 75th round, the overall median
cost incurred per outpatient care was USD 4 (3–15) & USD 22 (7–
61) a five-time increase in cost incurred. In the public sector, each
episode of outpatient care cost US$ 12 (1–141) as per the latest
75th round and US$ 2 (1–4) in the 71st round. Outpatient care
costed more than twice in the private sector in the 75th round
[US$ 22 (16–31)] compared to the 71st round [US$ 9 (4–21)].
The cost of outpatient care has seen a downward trend when
compared to previous rounds of surveys in both the public and
private sectors except for the recent 75th round (Table 1).
From all four rounds, on an average 53% of the participants
sought outpatient care in the public sector and 44% in the
private sector. The outpatient services in the public sector were
mostly accessed by the population from the 1st quintile, while
the private sector was accessed mainly by the 5th quintile across

Ethics Approval
The Ethics Advisory Group of the International Union Against
Tuberculosis and Lung Disease (The Union), Paris, France,
determined that ethics clearance was not required for this
study as it involved analysis of secondary data available in the
public domain.

RESULTS

TABLE 1 | Comparison of cost of each episode of outpatient care due to tuberculosis across wealth quintiles in four national surveys of India from 1995–1996
to 2017–2018.
Overall expenditure
Quintile

Public sector

Private sector

52nd
round

60th
round

71st
round

75th
round

52nd
round

60th
round

71st
round

75th round

52nd
round

60th
round

71st
round

75th
round

N = 375

N = 127

N = 287

N = 275

N = 172

N = 75

N = 159

N = 168

N = 180

N = 52

N = 128

N = 89

First quintile

2 (0–17)

6 (1–17)

3 (3–5)

16
(10–61)

3 (2–6)

3 (1–14)

3 (1–3)

2 (2–17)

20 (7–42)

6 (3–19)

4 (3–10)

16
(16–61)

Second quintile

10 (0–17)

6 (2–9)

9 (4–21)

26
(22–141)

10 (4–20)

2 (2–5)

3 (1–10)

141
(141–141)

14
(14–17)

9 (6–14)

11 (4–21)

22
(22–26)

Third quintile

1 (0–16)

13 (3–21)

16 (6–16)

8 (2–9)

1 (1–5)

1 (1–9)

6 (1–54)

8 (4–8)

20
(12–59)

13
(12–22)

16 (7–16)

6 (2–9)

Fourth quintile

7 (0–15)

62
(37–66)

4 (1–25)

1 (1–10)

15 (7–23)

74 (6–74)

1 (1–4)

1 (1–1)

13 (9–23)

62
(62–62)

25
(16–25)

10
(10–30)

Fifth quintile

13 (3–33)

44
(15–58)

1 (1–4)

48
(8–372)

8 (3–12)

44
(15–206)

1 (1–1)

0 (0–3)

49
(16–130)

46
(19–46)

14 (9–27)

372
(35–372)

Overall

7 (0–20)

12 (3–37)

4 (3–15)

22 (7–61)

7 (3–14)

3 (1–15)

2 (1–4)

12 (1–141)

16
(13–42)

14 (8–62)

9 (4–21)

22
(16–31)

52nd Round was conducted b/w 1995 and 96 and CPI unit used is 4.23 to equate to 2017 value. 60th Round was conducted b/w 2004 and CPI unit used is 2.52 to equate to 2017
value. 71st Round was conducted b/w 2014 and 2015 and CPI unit used is 1.139 to equate to 2017. The annual average of USD exchange rate for 2017 is 65.12 to INR is used across
the rounds. The figures are in median expenditure and interquartile range (IQR) is in parentheses.
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TABLE 2 | Prevalence of catastrophic expenditure as a result of one episode of outpatient care due to tuberculosis across wealth quintiles in four national surveys of India
from 1995–1996 to 2017–2018.
Overall expenditure
52nd
round

60th
round

First quintile

0

2.6

4.5

0

Second quintile

0

0

3.8

0

Third quintile

0.8

0

0

0

Fourth quintile

0.8

0

0

0

0

0

0

0.3

1

2.3

Fifth quintile
Overall

71st
round

Public sector
75th
round

52nd
round

60th
round

71st
round

0

0

5.4

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

75th round

52nd
round

60th
round

71st
round

75th
round

0

0

10

3.8

0

0

0

0

6.9

0

0

3

0

0

0

0

2

0

0

0

0

0

0

0

0

0

1.7

0

1

2.7

3.1

0

Overall, 43% of the households faced catastrophic expenditure
due to hospitalization as a result of TB in the 71st round, 32%
in the public sector, and 62% in the private sector, whereas it
declined to 18% in the 75th round. The prevalence of catastrophic
expenditure has been increasingacross the three surveys from
16.5% in the 52nd round to 43% in the 71st round. A similar
increase has been observed both in the public and the private
sector (Table 4).

all four rounds. The total overall medical expenditure due to
outpatient visit has shown a drop in the 71st Round compared
to the previous rounds. The overall expenditure ratio Public v/s
Private is 1:3, 1:4, 1:5, and 1:5 across 52nd, 60th, 71st, and 75th
round respectively.
Overall, 2.3% of households faced catastrophic expenditure
toward outpatient care as a result of TB, 1.7% in the public sector,
and 3.1% in the private sector as per the NSSO 71st round. In
the recent 75th round, the prevalence of catastrophic expenditure
was zero in both the public and private sectors. The prevalence of
catastrophic expenditure has increased from 0.3% (52nd round)
to 2.3% (71st round), dipping to zero in the 75th round (Table 2).

DISCUSSION
This study estimates the cost of each episode of outpatient
care and hospitalization due to TB in both the public and
private sectors and its catastrophic impact on households. The
study also compares the cost estimates across four surveys
conducted in different periods. The main findings of the
study are (a) there is an increase in household expenditure
especially when the services are accessed in private sector (b)
catastrophic expenditure is evident among the poor households
while accessing hospitalization services.
First, every two out of five episodes of hospitalization due to
TB have a catastrophic impact on households according to the
71st round of survey in 2014. This has declined to 18% as per
the latest 75th round in 2017–18. A similar finding has also been
observed in the case of expenditure due to outpatient care. This
is encouraging and could be attributed to the various scheme and
health system strengthening under the National TB Elimination
Program (NTEP), although further studies are required to
confirm this. Previous studies in India, China, Peru, and few
African countries have also reported significant cost of care and
impact on households due to TB care (3, 7–9, 13–17). A recent
cross-sectional study of 455 individuals with TB in South India
showed that despite the implementation of free diagnostic and
treatment services under a national TB control program, onethird of TB-affected households still experienced catastrophic
costs (18). A similar cross-sectional study among 450 TB patients
in New Delhi, India reported that 7% of patients registered under
the national TB program experienced catastrophic expenditure,
with a large proportion being accounted by indirect costs (19).
Poornima et al. also reported significant cost of care due to TB
in programmatic settings with one in eight patients experiencing
catastrophic expenditure (17). A direct comparison of the figures

Cost of Hospitalization
A total of 756 (500 public, 241 private), 901 (550 public, 352
private), 610 (310 public, 210 private), and 610 (412 public, 198
private)participants from the 52nd, 60th, 71st, and 75th round,
respectively, who were hospitalized in the last 365 days due to
TB were included in this analysis. A total of 66%, 61%, and 60%
of the participants sought hospitalization in the public sector
in the 52nd, 60th, and the 71st round, respectively. In the 75th
round, the hospitalization increased to 67% in the public sector;
population from 1st quintile accessed more of the public sector
and 5th quintile accessed the private sector for inpatient care
across four rounds (Supplementary Table 1).
In the 52nd round & 75th round, the median total cost as
a result of hospitalization due to TB has remained the same
at USD 111(40–286) toUSD110 (34–279). The median cost of
hospitalization in the public has shown a decline from USD 79
(27–172), 87 (32–221), 44(20–149), and a slight increase in the
75th round to USD 56 (18–140). The hospitalization expenses
in the private sector have increased from US$ 231 in the 52nd
round to US$ 261 in the 75th round (Table 3). Medicines form
the major proportion of medical care costs of hospitalization. The
expenditure on medicines was 31% of total hospitalization cost
in the 71st round, and this declined to 29% in the 75th round.
A gross reduction in expenditure on medicines was seen in the
1st quintile, while the services were availed in the public sector
(41% in 71st round to 26% in 75th round). Given this, the overall
expenditure ratio – Public v/s Private is at 1:3, 1:4, and 1:6 times
across 52nd, 60th, and 71st rounds, respectively.
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TABLE 3 | Comparison of cost of each episode of hospitalization due to tuberculosis across wealth quintiles in four national surveys of India from 1995–1996 to
2017–2018.
Overall expenditure

Public sector

Private sector

52nd
round

60th
round

71st
round

75th
round

52nd
round

60th
round

71st
round

75th round

52nd round

60th round

71st
round

75th round

N = 755

N = 901

N = 520

N = 610

N = 500

N = 550

N = 310

N = 610

N = 241

N = 351

N = 210

N = 610

First quintile

66
(26–133)

103
(45–285)

72
(35–171)

76
(34–346)

60
(20–130)

69
(21–199)

54
(15–135)

65 (15–172)

81 (36–184)

202 (82–359)

175
(84–733)

281
(110–748)

Second quintile

98
(41–218)

165
(66–310)

84
(28–194)

88
(27–249)

68
(23–105)

94
(46–172)

28
(28–101)

34 (4–146)

286
(107–481)

310
(198–600)

192
(84–297)

249
(161–825)

Third quintile

144
(33–312)

116
(35–275)

91
(46–264)

169
(48–304)

73
(7–260)

62
(12–213)

70
(25–199)

65 (28–120)

237
(144–377)

231
(116–349)

161
(98–358)

261
(261–396)

Fourth quintile

136
(62–293)

331
(97–721)

116
(15–337)

100
(33–217)

130
(62–218)

96
17 (6–88)
(43–395)

58 (28–150)

137 (34–345)

581
(314–2,014)

252
(126–
675)

260
(130–439)

375
(183–
985)

236
(106–
910)

332
(65–350)

110
(43–338)

504
(189–
985)

181
(50–910)

334
(21–350)

49 (18–134)

293
(183–1,014)

271
(153–910)

332
(105–
341)

244
(110–619)

111
(40–286)

170
(60–411)

91
(28–285)

110
(34–279)

79
(27–172)

87
(32–221)

44
(20–149)

56 (18–140)

231 (81–390)

310
(143–620)

233
(93–364)

261
(163–484)

5.7

2.3

4.6

1.4

8.4

2.6

6.2

−0.8

3.6

1.3

1.9

−0.9

Fifth quintile

Overall
Equity ratio

52nd Round was conducted b/w 1995 and 1996 and CPI unit used is 4.23 to equate to 2017 value. 60th Round was conducted b/w 2004 and 2005 and CPI unit used is 2.52 to
equate to 2017 value. 71st Round was conducted b/w 2014 and 2015 and CPI unit used is 1.139 to equate to 2017. The annual average of USD exchange rate for 2017 is 65.12 to
INR is used across the rounds. The figures are in median expenditure and interquartile range (IQR) is in parentheses.

TABLE 4 | Prevalence of catastrophic expenditure as a result of one episode of hospitalization due to tuberculosis across wealth quintiles in four national surveys of India
from 1995–1996 to 2017–2018.
Overall expenditure
71st
round

Public sector
75th
round

52nd
round

60th
round

71st
round

Private sector

52nd
round

60th
round

First quintile

6.2

33.7

56

25

5

27

46

16

11

44

81

46

Second quintile

14.8

33

43

20

8

24

33

10

35

49

56

30

Third quintile

18.5

40.1

32

26

13

29

22

7

28

55

47

49

Fourth quintile

17.6

32.6

34

13

15

21

15

4.5

21

52

62

24

Fifth quintile

36.6

21.2

32

20

38

20

20

6

36

22

46

33

Overall

16.5

33.5

43

18

12

25

32

9

26

46

62

36

in these studies would not be fair as they involved different cutoffs of catastrophic expenditure, varying periods of follow-up
and different methodologies. Nevertheless, it is unequivocal that
despite free diagnosis and treatment offered for TB in the public
sector, patients with TB incur huge healthcare costs.
Second, despite the various initiatives taken by the
Government of India in the last few decades toward TB
control, the cost of care, and its financial impact on their
households has been increasing. This is alarming, especially at
a time when we have set ourselves a target of zero catastrophic
expenditure. A recent study from south India, highlighted that,
31% of households face catastrophic cost even when the services
are provided free of cost (20).
There were a few strengths in this study. First, this was a
population-based study including TB patients from both public
and the private sector, thereby lending representativeness of the
estimates to the entire population of patients with TB. Second, a

Frontiers in Public Health | www.frontiersin.org

75th round

52nd round

60th round

71st
round

75th round

standard robust methodology was adopted in all the four surveys
also allows valid comparison. Third, a comparison of estimates
from four different surveys allows analysis of trends over the last
three decades.
There were some limitations as well. First, the cost estimates
presented in this study did not capture expenditure during
the entire duration of TB treatment which is a minimum
of 6 months. This might have underestimated the study
results. Second, over-reporting of expenditure is common
which could have led to overestimating the proportion of
households experiencing catastrophic health costs. However,
over-reporting of household consumption expenditure, which
is the denominator for estimating catastrophic expenditure, is
also likely. This could cause underestimation of the catastrophic
impact, thereby nullifying the above effect. Third, there is no
information on the clinical profile of TB patients such as type
of TB, drug resistance pattern, other co-morbidities, and disease

5

February 2021 | Volume 9 | Article 614466

Prasad et al.

Household Catastrophic Expenditure for Tuberculosis

severity which would have confounded the results. Fourth,
data on household income loss (loss of income of patient and
caregivers) could not be assessed as it was not captured in the
survey data. Fifth, the reasons for high OOP expenditure and
catastrophic expenditure could not be explored as it was the
beyond the scope of this study.
Despite these limitations, the study findings have important
policy implications. First, financial support in terms of cash
transfer or health insurance is needed to offset the impact of
expenditure due to TB. With the Direct Benefit Transfer (DBT)
Scheme and the Ayushman Bharat insurance scheme, it seems
that things are moving in the right direction. However, targeting
the needy and the poor is essential under these schemes. Previous
assessments in India have highlighted several challenges to the
implementation of the DBT scheme which needs to be addressed
to improve uptake and efficiency (21, 22). Also, considering the
burden of expenditure due to TB, the amount transferred under
DBT would not be enough to provide sufficient compensation for
most patients as echoed in other studies (18).
Second, the median OOP expenditure in the private sector was
nearly 5 times higher than the public sector. This is due to the
burgeoning growth of the private sector in the health care market
in the last few decades. The predominant role of the private
sector in TB care is also echoed by previous studies. The private
sector manages more than 50% of all TB cases, which cannot be
ignored (18). Thus, the public sector needs to work together with
the private players to provide TB care which is affordable and
accessible to all. The public-private partnership initiatives under
the TB program is a step in the right direction, although, it needs
to be scaled-up using the recent guidance document (23).

services offered under the national TB program. We strongly
advocate for risk protection mechanisms targeting the poor; such
as cash transfer or health insurance schemes. Future research is
required to explore the reasons for high OOP expenditure due to
TB in different settings, both quantitatively and qualitatively. We
also need to understand the uptake and impact of various social
protection schemes that are aimed at protecting catastrophic
expenditure and correlate to subsequent rounds of National
Sample Surveys.
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