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How much do Indians pay for tuberculosis treatment?

A cost analysis
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Setting: India’s National Tuberculosis Elimination Pro-
gramme (NTEP) covers diagnostic and therapeutic costs
of TB treatment. However, persons living with TB (PLWTB)
continue to experience financial distress due to direct
costs (payment for testing, treatment, travel, hospitaliza-
tion, and nutritional supplements) and indirect costs (lost
wages, loan interest, and cost of domestic helpers).
Objective: To analyze the magnitude and pattern of
TB-related costs from the perspective of Indian PLWTB.
Design: We identified relevant articles using key search
terms (‘tuberculosis,” ‘India,” ‘cost,’ ‘expenditures,” ‘fi-
nancing,’ ‘catastrophic’ and ‘out of pocket’) and calcu-
lated variance-weighted mean costs.

Results: Indian patients incur substantial direct costs
(mean: US$46.8). Mean indirect costs (US$666.6) consti-
tute 93.4% of the net costs. Mean direct costs before di-
agnosis can be up to four-fold that of costs during treat-
ment. Treatment in the private sector can result in costs
up to six-fold higher than in government facilities. As
many as one in three PLWTB in India experience cata-
strophic costs.

Conclusion: PLWTB in India face high direct and indirect
costs. Priority interventions to realize India’s goal of elimi-
nating catastrophic costs from TB include decreasing di-
agnostic delays through active case finding, reducing the
need for travel, improving awareness and perception of
NTEP services, and ensuring sufficient reimbursement for
inpatient TB care.

M ycobacterium tuberculosis is the most lethal infec-
tious organism worldwide.! In 2018, an esti-
mated 10 million individuals worldwide developed TB
and 1.2 million people died from the disease. India ac-
counts for 27% of the world’s TB cases. Historically,
India’s government healthcare expenditure has been
around 1% of its gross domestic product (GDP).23 The
World Bank estimated in 2015 that 176 million Indi-
ans (13.4% of the population) continue to subsist on
daily incomes less than US$1.90 per day.* In India, TB
is four times more prevalent in the bottom socio-eco-
nomic quintile than in the top quintile, and 21.3% of
Indian people living with TB (PLWTB) need distress fi-
nancing—defined as taking loans, selling assets, or re-
ceiving contributions from friends and relatives for
health care-related expenses—due to high out-of-
pocket (OOP) costs.56

The Indian government’s National TB Elimination
Program (NTEP) offers free TB diagnosis and medical
care.2 Nevertheless, the private sector remains an im-

portant source of TB care: the National Family Health
Survey-4 (2015-2016) found that 38.8% (95% confi-
dence interval [CI] 36.5-41.1) of PLWTB sought care
from outside the public sector.” This rate may be
higher in some parts of the country; studies from the
states of Tamil Nadu and Karnataka reported that 65—
70% of PLWTB treated in the public sector initially
sought care in the private sector.8? A model based on
drug sales data from 2013 to 2016 found variation be-
tween states, but nationally 64% of patients were
treated in the private sector.10

India is expanding government-funded health insur-
ance for the most impoverished, but enrollment has
been incomplete and Indians—particularly those in the
bottom economic quintile—continue to face high OOP
costs for health care.l12 Although the government’s
Pradhan Mantri Jan Arogya Yojana provides limited insur-
ance for inpatient therapy for some of the most eco-
nomically vulnerable Indians, outpatient evaluations
and therapy are not covered, and reimbursement for
TB-related hospitalizations is poor.” Furthermore, enroll-
ment rates remain low, and the national insurance is
not universally accepted by private Indian hospitals.!1.12

Due to concerns of inconsistent and suboptimal
management in the private sector, the NTEP is pursu-
ing public-private mix (PPM) ventures to optimize TB
care and reduce costs in an initiative called Universal
Access to TB care.'314 The PPM model has helped in-
crease notifications. Although some pilot PPM pro-
grams such as those in Mehsana, Mumbai, Maharash-
tra, and Patna, Bihar, use free medicines from NTEP,
there is no requirement for private providers to neces-
sarily use free medicines provided by NTEP, which re-
sults in high, often catastrophic, costs.1s

Based on the National Strategic Plan 2017-25, the
Indian government aims to eliminate catastrophic
costs for PLWTB by 2020 and to achieve 80% reduc-
tion in TB incidence and 90% reduction in deaths by
2025.2 With these goals in mind, we analyzed the eco-
nomic impact of TB for PLWTB in India to identify 1)
the average cost per PLWTB; 2) the components of di-
rect and indirect costs, and 3) to consider costs for
specific groups of PLWTB (e.g., those with drug-resis-
tant TB). We used these cost data to identify key areas
for programmatic intervention.

DESIGN AND METHODS

Search strategy
We conducted a literature search using PubMed, Em-
base, and Web of Science using the following key
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FIGURE Sources and timing of direct (blue) and indirect (orange) costs for TB patients across

the care continuum. TB = tuberculosis.

search terms: ‘tuberculosis,’” ‘India,” ‘cost,” ‘expendi-
tures,” ‘financing,” ‘catastrophic’ and ‘out of pocket.’
Studies between January 1, 1950, and January 29,
2020, were included. We also conducted searches on
Google Scholar with the same keywords and reviewed
the titles and abstracts of the first 200 search results to
find relevant articles. The search was limited to articles
written in English. Additional references were found
by reviewing the bibliographies of articles found
through the search. We included studies of individuals
with pulmonary TB (PTB) and extrapulmonary TB
(EPTB), drug-susceptible and drug-resistant disease,
and those cared for in the facilities run by the govern-
ment, non-government organizations (NGOs), and the
private sector.

Cost conversions

Costs were adjusted for inflation using an online cal-
culator (www.statbureau.com) to December 2018 In-
dian rupees (INR) and then converted to $US using the
conversion rate of US$1 = INR70.

Definitions

Direct costs were defined as costs from the perspective
of PLWTB and their family unit which include OOP
payments for travel related to medical care, consulta-
tion fees, expenditure on TB medicines, fees for diag-
nostic tests, inpatient hospital bills, and food supple-
ments. Some studies divided direct costs into direct
medical costs (consultant fees, drug costs, bills for test-
ing, and hospitalization) and direct non-medical costs
(costs of traveling and accommodation for therapy
and costs of nutritional supplements). Indirect costs
refer to lost wages for the PLWTB and their caregivers
and includes costs of hiring domestic help due to de-
creased ability to perform household chores. Based on
WHO definitions, TB-related direct and indirect costs
that exceed 20% of the annual household income are
categorized as catastrophic costs.1¢ Distress financing is
defined as taking loans, borrowing money, or dissav-
ing (selling items). The Figure depicts the times in the
care cascade when these costs are incurred.

Data analysis

Variance-weighted means and standard deviations of
direct and indirect costs for PTB were calculated from
seven studies for which data were available (n = 2315)
using SPSS v26.0 (IBM, Armonk, NY, USA). We con-
tacted authors for primary data when the mean and
the standard deviation values were not available.

RESULTS

Search results

Of the 87 studies identified, 34 were duplicates, 10
reported only healthcare sector costs, 8 were not rele-
vant, and 3 were editorials or reviews; 32 studies
were thus included in this review (Supplementary
Figure S1). These studies were conducted in urban
and rural areas across India (Supplementary Figure
S2). Only six studies reported mean total direct and
indirect costs for drug-susceptible TB, and we were
able to obtain primary data from one study from the
authors.

Ratio of direct and indirect costs

Indirect costs far exceeded the direct costs of TB. As
shown in Table 1, direct costs per PLWTB ranged be-
tween US$26.5 to US$183.6 and indirect costs ranged
from US$1.4 to US$673.6. Mean indirect medical costs
were greater than mean direct medical costs in 6 out of
8 studies where this comparison was possible (Supple-
mentary Figure S3). Indirect costs (US$666.6) consti-
tuted 93.3% of total costs experienced by PLWTB in
India, and the mean direct costs were US$46.8 (6.7%)
(Table 2).9.17-20 One observational study of 100 PLWTB
in an NTEP program in Vellore, was an outlier and re-
ported mean indirect costs of US$673.57 (standard de-
viation [SD] 480.12), which was 15-fold higher than
the mean direct costs (US$44.62, SD 57.04). Indirect
costs may have been found to be higher, because the
study investigators included hours spent seeking con-
sultation, traveling to obtain medicines, and time
spent in the hospital, as well as time spent by caretak-
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TABLE 1 Costs of drug-susceptible TB treatment from the PLWTB perspective*

Direct Total
Direct non- Total indirect
medical medical direct medical
Study costs costs Error costs costs
Author, year size Setting ($US) Error ($US) range ($US) Error ($US) Error
Drug-susceptible TB
Rajeshwari, 1999 304  Rural and urban — — — — 77.1 — 147.8 —
Ray, 2005 156  Urban — — — — 56.0 — 72.7 —
John, 2009 100  Rural — — — — 44.6 60.0 673.6 480.3
Pantoja, 2009 1106  Urban 148.0 — 35.6 — 183.6 — 102.8 —
Ananthakrishan, 2012
PTB 219 Urban 255 9.1 9.1 5.8 35.7 10.7 71.3 14.9
EPTB 81 Urban 42.9 11.0 17.7 7.4 60.6 12.5 69.9 13.1
Sajith, 2015
PTB 48  Urban 733 72.4 4.5 18.0 — — 12.4 26.7
EPTB 43 Urban 173.2 54.4 1.7 29.5 — — 13.9 31.9
PTB and EPTB 6  Urban 205.9 45.2 21.5 10.8 — — 13.8 35.9
Muniyanadi, 2015 220  Rural and urban — — — — 26.5 24.7 39.9 45.2
Veesa, 2018 880 Urban — — — — 25.2 56.8 — —
Shewade, 2018 465  Rural and urban 40.9 87.2 5.6 31.9 42.9 88.4 1.4 4.2
Prasanna, 2018t 102 Urban 66.2 22.4—157.5 — — 66.2 22.4—157.5 50.5 0.9—295.1
Sarin, 2018 450  Urban 18.5 — 47.3 — 65.7 79.4 108.0 392.7
MDR/XDR-TB
Mullerpattan, 2019
MDR-TB 40  Urban — — 238.0 — 4754.0 — 968.0 —
XDR-TB 10 Urban — — 120.0 — 6001.0 — 2400.0 —
Drug-resistant EPTB 14 Urban — — 108.0 — 4735.0 — 874.0 —

*Costs have been adjusted for inflation through December 2018 and presented in $US.
Studies that reported median costs and interquartile ranges instead of mean costs and standard deviations.
TB = tuberculosis; PLWTB = people living with TB; PTB = pulmonary TB; EPTB = extra-pulmonary TB; MDR-TB = multidrug-resistant TB; XDR-TB = extensively drug-resistant TB.

ers who accompanied the PLWTB. Each hour spent was valued at pre-diagnostic costs (US$22.6) were almost twice the median costs

US$1.82 based on the local hourly wage for unskilled laborers. during treatment (US$11.9) in 2000. Travel costs (US$1.2) were
vastly reduced due to decentralization of NTEP diagnostic and thera-
Timing of direct costs peutic services during this period with dedicated TB units at the

Direct costs were largely incurred before TB was diagnosed. A study sub-district level.1921 Indeed, 50% of PLWTB incurred no direct med-
(n = 455) from rural Tamil Nadu, India, found that the median ical or non-medical costs after initiating treatment under the NTEP.

TABLE 2 Components of direct and indirect costs in India for individuals with drug-susceptible TB and their contribution to overall costs at
the PLWTB level, as well as possible interventions to decrease costs

Proportion of

total costs
Cost-type Components % Suggested interventions
Direct ¢ Medical costs: medications, consultation 6.7 e Expand access to affordable health services
fees, laboratory bills, hospital bills ® Ensure access to health insurance
¢ Non-medical costs: travel and e Prevent prolonged diagnostic pathways through active case finding
accommodation costs, food supplement * Engagement of private providers and scaling up PPM
costs ¢ Dispel negative perceptions of public sector TB services
e Community-based diagnostics and treatment support with community
health workers
¢ Cash transfers
® Food baskets
e Better implementation of NTEP travel subsidies
e Eliminate unnecessary clinic visits and hospitalizations
e mHealth for treatment support and DOTS
Indirect Lost wages for patient 93.3 Reduce diagnostic delays through active case finding

Lost wages for family members
Cost of hiring domestic helpers
Interest on loans

Provide paid sick leave

Institute community-based diagnostics and treatment support
Increase awareness of TB symptoms and free government services
Address stigma

TB = tuberculosis; PLWTB = people living with TB; PPM = public-private mix; NTEP = National Tuberculosis Elimination Programme.
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Another study from Tamil Nadu State (2012-2015) found that
pre-diagnostic direct costs were approximately half the average
monthly individual income in that population.8 Similarly, a study
of 220 PLWTB in the Saharia tribal group in the state of Madhya
Pradesh (2013-2014) reported that the bulk of indirect and direct
expenditure was made while seeking a diagnosis. After initiation
of therapy by the NTEP, none of the PLWTB experienced further
direct medical costs.22 In Bengaluru, Karnataka, patients treated in
the NTEP paid an average of US$114.2 for drugs, travel, tests, and
hospitalizations before diagnosis and US$29.3 after diagnosis—an
almost four-fold difference.?

Timing of indirect costs
Indirect costs were also largely concentrated in the pre-diagnostic
period and intensive phase of TB therapy. Indirect costs during
the intensive phase of therapy were three times those of costs in
the continuation phase for PLWTB in Chennai, Tamil Nadu, and
the state of Tamil Nadu.2? In Bengaluru, patients lost US$99.7 in
wages, loan interest, and payments for domestic help before diag-
nosis, but only US$3.1 post-diagnosis for patients treated by the
NTEP? Similarly, a study from Puducherry (2016-2017) found
that indirect costs were concentrated in the pre-diagnostic
period.20

By contrast, a 2018 study of 450 PLWTB treated by the NTEP
in New Delhi, NCT Delhi, found that costs in the pre-diagnostic
phase were lower than those incurred during treatment (US$4.8
vs. US$38).24 In this cohort, pre-diagnostic indirect costs were also
lower than those during treatment (US$1.6 vs. US$106.4).

Private sector vs. public sector

Costs in the private sector exceeded those in the public sector. In
a 1999 study, focus group discussions were organized among 304
PLWTB treated in government, NGO, and private health facilities
in Chennai and neighboring districts in Tamil Nadu,!” according
to which direct costs in government facilities (US$61.7) and NGO
facilities (US$78.0) were considerably lower than in private facili-
ties (US$406.1). Similarly, a study of PLWTB in rural Tamil Nadu
(2012-20195) found that those who had visited private facilities
before being treated in the public sector had 17-fold higher OOP
payments.8 A prospective study from Bengaluru found that direct
costs of PLWTB receiving care from private physicians were six
times those of individuals treated by NTEP providers.? Of note, as
indirect costs were not accounted for in that study, the net costs
may have been even higher.

Hospitalization costs

We found that hospitalization generates considerable direct and
indirect costs.25 A study of a cohort of 100 PLWTB in Vellore,
Tamil Nadu, reported that 25% were hospitalized with a mean
length of stay of 8 days.26 The mean associated costs were
US$56.54 (SD 41.29). A study of TB disease among individuals
with cancer found 38% were hospitalized.2” However, a national
survey suggests that of every 100000 Indians, 50 (32 public sec-
tor, 18 private sector) were hospitalized for TB.28 The mean direct
costs for hospitalized PLWTB were US$117.9 in the public sector
(standard error [SE] US$9.7) and US$426.1 (SE US$35.0) in the
private sector; 99.9% of hospitalization costs were paid out-of-
pocket by PLWTB.

PTB vs. EPTB

Individuals with EPTB have higher expenditures than those with
PTB. A prospective observational study of PLWTB treated by the
NTEP in Pune, Maharashtra, in 2014-2015 found that persons
with EPTB had twice the direct medical costs as persons with PTB
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(US$73.33, SD 72.44 vs. US$150.19, SD 47.19) due to higher costs
of hospitalization, diagnostics, and treatment.2?

Work days lost to TB

Work absenteeism due to TB disease and related therapy is the
principal contributor to the indirect costs. In a cohort of 304
PLWTB in Tamil Nadu in 1999, the mean number of work days
lost was 83 (pre-treatment 48 days, during treatment 35 days).1?
Daily wage earners lost more work days than self-employed and
salaried individuals. At the end of treatment, 12% were unable to
return to work. Similarly, in a 2004 study from New Delhi, PLWTB
lost an average of 47.1 work days before presenting to NTEP cen-
ters.!8 Of note, individuals from lower socioeconomic levels
missed more days than those in higher socioeconomic levels (av-
erage of 181.6 days and 24.1 days, respectively).

In addition to work absenteeism, TB disease can often mean
complete loss of employment for PLWTB. In Bengaluru, TB dis-
ease led to loss of 30 working days and 15 of 320 PLWTB (4.6%)
lost their jobs.? A quantitative and qualitative study in Puducherry
(2016-2017) found that the leading cause of indirect costs was
job loss;20 of the 101 PLWTB studied, 65 (64%) lost their jobs. Of
these 65 PLWTB, 40 attributed their job loss to TB.

Other sources of indirect costs

In addition to lost income from disruption of employment, stud-
ies have reported additional impacts with socioeconomic ramifi-
cations. For instance, in one study from Tamil Nadu, 79% of
women carried out household activities, including cooking,
cleaning, washing and serving food, but only 38% carried out
such activities during their illness.'” Similarly, the capacity to pro-
vide childcare decreased from 69% to 34%.

Multidrug-resistant and extensively drug-resistant TB costs
Costs of drug-resistant TB treatment were substantially higher
than costs of drug-susceptible TB. In a prospective observational
study of 50 people with multidrug-resistant (MDR-) and pre-ex-
tensively drug-resistant (pre-XDR) TB from a private tertiary hos-
pital in Mumbai, patients spent an average of US$4754 in direct
costs. Individuals with XDR-TB had higher mean direct costs
(US$6001). Direct costs constituted 80% of the total costs, with
drugs (37%) and hospitalization (16%) representing the largest
components of direct costs.30 A 2015 study found that drugs for
MDR-TB therapy cost 135-fold more than a standard course of
drugs for drug-susceptible TB.31

Although indirect costs constituted 20% of the total costs in
PLWTB with drug-resistant TB, the mean indirect costs for PLWTB
with MDR-TB (US$968) exceeded previous estimates for indirect
costs of drug-susceptible TB.30¢ PLWTB with XDR-TB had even
higher mean indirect costs (US$2400).

The costs of drug-resistant TB treatment reported in this urban
private sector hospital are not representative of costs PLWTB face
for drug-resistant TB treatment in the public sector.3? A study
from Chattisgarh State found that treatment in the private sector
was associated with 33-fold higher direct costs. This was largely
driven by the absorption of drug and diagnosis costs by the
NTEP.3!

Catastrophic costs

A survey of PLWTB in Chennai from 2005 found that individuals
most at risk for catastrophic costs are those in the lowest income
brackets.’ In Puducherry, 32.4% of families in one study experi-
enced catastrophic costs in 2016-2017.20 In a prospective 2011-
2012 study that collected income and cost data from PLWTB be-
ing treated by the NTEP in Bengaluru, 762/891 (86%) respondents
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reported costs that exceeded 20% of their annual income, and
661 (74%) had costs that exceeded 40% of annual income.32 A
2018 study from Delhi reported a lower incidence of catastrophic
costs (7%). This low rate of catastrophic costs was attributed to
robust and decentralized NTEP services, which led to the reduc-
tion in direct medical and non-medical costs, as well as a low hos-
pitalization rate (4%).24

A 2017 modeling study estimated that 20-22 million Indian
households would incur TB-related catastrophic costs over 20
years between 2016 and 2035.33 The prevalence of catastrophic
costs was concentrated in the two bottom income quintiles. El-
derly individuals without formal education were also at increased
risk of catastrophic costs.3* In New Delhi, annual incomes less
than US$1428, family size of three or fewer, and being sole earner
were associated with a higher risk of catastrophic costs.2*

Hospitalization is a major risk for catastrophic costs. A 2014
national survey found that 42% of PLWTB hospitalized for TB ex-
perienced catastrophic costs.28 Overall, 26.7% of hospitalized
PLWTB experienced distress financing compared to 3.5% of
PLWTB who were managed in the ambulatory setting.¢ Distress fi-
nancing may be a good marker of catastrophic costs.28:32

Coping strategies
According to a 1999 study from Tamil Nadu, the median amount
of loan for those treated in the private sector (US$275.4) was
nine-fold higher than for PLWTB treated in government facilities
(US$32.5), and six-fold higher than for PLWTB treated in NGO fa-
cilities (US$43.4).17 A 2014 national survey showed that 24%
(95%CI 19.7-28.3) of PLWTB hospitalized in public sector facili-
ties experienced distress financing as opposed to 41% (95%CI
34.6-47.4) in private hospitals.28

In 2005, a study found that 71% of PLWTB borrowed money,
with 50% borrowing upwards of US$76.3.1° The rate of borrowing
was similar in urban and rural areas, but the loan sums were twice
as high in urban settings.35 A study from Chennai in 2007, how-
ever, found a lower rate of borrowing, with 7% taking loans, 6%
mortgaging their property, and 23.4% of individuals experiencing
a decline in savings. The median amount of loan was US$100.1.36
Other coping strategies included discontinuation of education,
which was observed in 11% of children of PLWTB in a 1999
Chennai survey.!” Furthermore, 8% of children took up employ-
ment to support their families.

Measures to reduce costs

An observational study conducted across 18 districts in India in
2016-2017 found that active case finding with the assistance of
community volunteers who spread TB awareness door-to-door,
conducted symptom screens, and referred PLWTB to local NTEP
diagnostic centers was able to significantly reduce the prevalence
of catastrophic costs (adjusted prevalence ratio 0.68, 95%CI 0.69—
0.97).37 Similarly, a 2019 study from Tamil Nadu reported that
PLWTB identified and treated through passive case finding had
higher mean overall costs (US$227, SE 19.5) compared to those
who benefited from active case finding (US$69, SE 18.0).38 The
greatest savings were in the pre-diagnostic period.

Access to medical insurance can also reduce catastrophic costs.
Institution of insurance policies in the states of Chhattisgarh and
Gujarat have both demonstrated reductions in catastrophic
costs.31,39 Universal healthcare may play a role in reducing cata-
strophic costs for the most economically disadvantaged Indians.40
However, doing so alone without addressing accessibility and
awareness is unlikely to be sufficient. Modeling studies suggest
that an aggressive expansion of the access to treatment was the
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most cost-effective strategy for preventing loss of disability-ad-
justed life years from TB and reducing costs incurred by PLWTB.4!

DISCUSSION

TB inflicts financial hardships on millions of Indians. Under-
standing the timing and sources of these costs is important to cre-
ate health care delivery models that minimize these costs. We re-
viewed the literature and performed a cost analysis. In our
analysis, patients with drug-susceptible TB paid a mean of
US$46.8 in direct costs and US$666.5 in indirect costs. Costs for
the treatment of drug-resistant TB were considerably higher.
Based on the literature, the location of patients, their use of pri-
vate sector services, and need for hospitalization, among other
factors, determine costs. Indirect costs constituted a striking
93.3% of the costs from the perspective of PLWTB. Studies largely
defined indirect costs as lost wages due to TB. Future economic
studies should include elements such as discontinuation of edu-
cation, as well as decreased ability to perform household work
and childcare, as these constitute an economic loss.

Both direct and indirect costs tend to be highest before TB is
diagnosed. Decreasing diagnostic delays through active case find-
ing, standardized diagnostic approach, and novel triage tests may
reduce costs.37.38 Increasing public awareness of TB symptoms and
fighting TB stigma may also empower PLWTB to seek diagnosis
earlier.4243 Expanding access to robust primary and TB care, de-
centralizing health care services, and providing community-based
services through community health workers may decrease indi-
rect and direct costs of travel for TB care as has been noted in
Tamil Nadu and New Delhi.9.2441 TB care should be designed not
to disrupt the livelihood of PLWTB, as excessive clinic visits and
adherence support can lead to loss of wages and employment. It
is clear that this should be balanced against the need to ensure
adherence and minimize the development of drug resistance. In
remote areas, reliable disbursement of travel subsidies is crucial
for impoverished Indians who have to travel long distances to ob-
tain care from NTEP centers. Paid sick leave programs for PLWTB
would mitigate the financial burden of lost employment. Policy
and operational research will be crucial in assessing these inter-
ventions and implementing them effectively.

Costs in the private sector can be six times those in the public
sector. PPM ventures have been shown to reduce direct costs for
PLWTB.4 The NTEP is already attempting to engage private pro-
viders to standardize approach to TB diagnosis. These efforts are
laudable but there is room to grow.4> Mandating the use of free
drugs available through NTEP by PPM programs will reduce drug
costs. Increasing awareness of NTEP services, continued decentral-
ization of services, and dispelling negative attitudes about the
NTEP may encourage impoverished Indians to avail of free care.
Social determinants of health, such as poverty, malnutrition, and
crowded living conditions inform TB risk.4647 Modeling studies
support the importance of addressing sustainable development
goals to attain the goals of the End TB Strategy.*8 The NTEP
should also partner with welfare programs such as the targeted
public distribution system and the Pradhan Mantri Awas Yojana to
provide comprehensive services to PLWTB.49,50

Inpatient care is often necessary for PLWTB. As detailed above,
hospitalization markedly increases risk of catastrophic costs, par-
ticularly in the private sector. Improving inpatient insurance cov-
erage for impoverished Indians is crucial. It should be noted that
hospitalization costs were one of the top contributors to the di-
rect costs of treating drug-resistant TB. Studies in South Africa
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have demonstrated that outpatient therapy for MDR-TB using
community-based programs is not only feasible and less expen-
sive, but also sometimes more effective.51.52 Similar programs
could be instituted in India.

This review found high rates of catastrophic costs in both rural
and urban settings. Economic evaluations that do not consider
pre-diagnostic expenses and focus only on costs incurred during
treatment underestimate the number of PLWTB facing cata-
strophic costs. Also, economic evaluations should routinely ac-
count for coping mechanisms such as loans and dissaving, which
are indicators of catastrophic costs. Given that indirect costs con-
stitute such a large component of health care costs, they should
be included in the definition of catastrophic costs. The impact of
children dropping out of school must also be considered, given
the important long-term socioeconomic ramifications.

Based on our analysis of the source, timing, and magnitude of
economic costs faced by PLWTB in India, we composed a list of
strategies that may help mitigate the financial hardship associ-
ated with TB. While our analysis was limited to India, these con-
clusions and strategies may also be applicable to other low- and
middle-income countries with high TB burdens.

We acknowledge some limitations in this analysis. The major-
ity of available data refer to costs incurred by individuals who
were treated through the NTEP. Given that models have suggested
that the majority of Indian TB cases are treated in the private sec-
tor, this underrepresentation is a major gap.1 Estimation and re-
porting of costs were not consistent across studies, particularly
the estimation of indirect costs due to missed work or lost unem-
ployment. The wide range of cost estimates (Table 1 and Supple-
mentary Figure S3) reflects marked heterogeneity in the way di-
rect and indirect costs were measured. None of the studies used
for cost analysis reported the proportion of insured patients or
the fraction of payments made by insurance companies. In the
future, standardization of cost analysis studies will be important.
Furthermore, given the cultural heterogeneity of India, these
costs may not represent all communities. Rural studies were un-
derrepresented in this analysis. Furthermore, there are differences
in government subsidies available to PLWTB in different states.
Tribal communities in particular may have a different pattern of
costs. Coping mechanisms were underrepresented in the litera-
ture we identified through this search strategy. Finally, we used a
national deflator tool to standardize results from studies over two
decades. As disaggregated data for one multi-state study was not
available, we used the mean costs derived from across states. Us-
ing state-specific costs and inflation rates may have enhanced ac-
curacy of cost estimates.

There may also be both publication and selection biases that
could limit the representativeness of the findings. As studies were
restricted to publications in English, inclusion bias may have oc-
curred. In addition, studies only included people diagnosed with
TB. Approximately 4.4% of the poorest Indians develop TB dis-
ease but are not diagnosed or do not seek treatment.> Costs in-
curred by these undiagnosed PLWTB or those who drop out of
treatment may be significantly different.

The high costs associated with TB entrap Indians into a vicious
cycle of poverty and disease. Breaking the cycle will yield rich div-
idends in the form of a healthier population and a healthier
economy.
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Contexte : Le programme national d’élimination de la tuberculose
(NTEP) d’Inde couvre les colts du diagnostic et du traitement de la
TB. Les personnes vivant avec le TB (PLWTB) sont cependant toujours
confrontées a des graves difficultés financiéres dues aux colts directs
(paiement des tests, du traitement, des trajets, de I’hospitalisation et
des compléments nutritionnels) et aux colts indirects (perte de
revenus, intéréts du prét, et colt des aides a domicile).
Obijectif : Analyser la magnitude et le profil des colts liés a la TB
selon la perspective des PLWTB en Inde.

Schéma : Nous avons identifié les articles pertinents en utilisant les
mots clés (« tuberculosis », « India », « cost», « expenditures », «
financing », « catastrophic » et « out of pocket » [tuberculose, Inde,
colt, dépense, financement, catastrophique, paiement direct]) et
nous avons calculé les colits moyens en variance pondérée.

Résultats : Les patients indiens subissent des colts directs substantiels
(moyenne : US$46,8). Les colts indirects moyens (US$666,6)
constituent 93,4% des colts nets. Les colts directs moyens avant le
diagnostic peuvent étre quatre fois plus élevés que les colts au cours
du traitement. Le traitement dans le secteur privé peut colter jusqu’a
six fois plus que dans les structures publiques. Jusqu’a un tiers des
PLWTB en Inde subissent des co(ts catastrophiques.

Conclusion : Les PLWTB en Inde font face a des colts directs et
indirects élevés. Les interventions prioritaires a mettre en ceuvre pour
réaliser |'objectif de I'Inde d’éliminer les colts catastrophiques liés a la
TB incluent la réduction du délai de diagnostic grace a une recherche
active des cas, la diminution des besoins de trajets, 'amélioration de la
sensibilisation et de la perception des services NTEP et |'assurance d’un
remboursement suffisant pour la prise en charge en hopital de la TB.
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Marco de Referencia: El Programa Nacional de Eliminacién de la
Tuberculosis de la India (NTEP) cubre los costos del diagndstico y el
tratamiento de la TB. Sin embargo, las personas con TB (PLWTB) aln
afrontan dificultades econémicas debido a los costos directos (pago de
las pruebas, el tratamiento, los desplazamientos, la hospitalizacién y los
suplementos nutricionales) y los costos indirectos (salarios perdidos,
intereses de préstamos y remuneracién de empleados domésticos).
Objetivo: Analizar la magnitud y el tipo de costos relacionados con
la TB desde la perspectiva de las PLWTB en la India.

Método: Se encontraron articulos pertinentes utilizando términos
clave de busqueda (“tuberculosis”, “India”, “cost”, “expenditures”,
“financing”, “catastrophic” y “out of pocket” [tuberculosis, India,
costos, gastos, financiacién, catastréficos y pago directo]) y se
calcularon los costos promedio ponderados por la varianza.
Resultados: En la India, los pacientes asumen gastos directos

considerables (promedio: US$46,80). Los costos indirectos promedio
(US$666,60) constituyen el 93,4% de los costos netos. Los costos
directos promedio antes del diagnéstico pueden corresponder hasta
cuatro veces los costos durante el tratamiento. En el sector privado,
los costos del tratamiento pueden ser hasta seis veces mas altos que
en los establecimientos gubernamentales. Una de cada tres PLWTB
en la India afronta gastos catastroficos.

Conclusién: Las PLWTB en la India afrontan altos costos directos e
indirectos. Entre las intervenciones prioritarias que contribuirian a
lograr el objetivo de eliminar los costos catastréficos por TB en la
India se cuentan el acortar los retrasos diagnésticos mediante la
bldsqueda activa de casos, disminuir la necesidad de desplazarse,
promover la familiarizacién con los servicios del NTEP y mejorar su
percepcién y garantizar el reembolso adecuado de la atencién
hospitalaria de la TB.
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