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Perspective Piece
COVID-19 and Tuberculosis-Related Catastrophic Costs
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Abstract. The COVID-19 pandemic has created an unprecedented health crisis and a substantial socioeconomic
impact. It also affects tuberculosis (TB) control severelyworldwide. Interruptions ofmanyTBcontrol programsbecauseof
the COVID-19 pandemic could result in significant setbacks. One of the targets that can be affected is theWHO’s End TB
Strategy goal to eliminate catastrophic costs of TB-affected households by 2030. Disruptions to TB programs and
healthcare services due to COVID-19 could potentially prolong diagnostic delays and worsen TB treatment adherence
and outcomes. The economic recession caused by the pandemic could significantly impact household financial capacity
because of the reduction of income and the rise in unemployment rates. All of these factors increase the risk of TB
incidence and the gravity of economic impact on TB-affected households, and hamper efforts to eliminate catastrophic
costs and control TB. Therefore, efforts to eliminate the incidence of TB-affected households facing catastrophic costs
will be very challenging. Because financial constraint plays a significant role in TB control, the improvement of health and
social protection systems is critical. Even before the pandemic, many TB–high-burden countries (HBCs) lacked robust
health and social protection systems. These challenges highlight the substantial need for a more robust engagement of
patients and civil society organizations and international support in addressing the consequences of COVID-19 on the
control of TB.

INTRODUCTION

The COVID-19 pandemic has created an unprecedented
health crisis, with 15.5 million confirmed cases and over
633,000 deaths worldwide in the first 7 months of the pan-
demic.1 These numbers will continue to increase as the pan-
demic is predicted to last for 1–2 years.2 The pandemic also
hassubstantial consequences for other domains. It has ahuge
social impact: retracting economic growth and increasing
rates of unemployment, poverty, and food insecurity.3,4 The
pandemic also raises a particular concern for regular health-
care provision as healthcare resources are being shifted to
COVID-19–related services5,6 and as patients are starting to
avoid healthcare services for non-COVID-19–related health
problems.7

Tuberculosis (TB) control is one of the health domains that
are affected by this pandemic.8 Before the onset of the
COVID-19 pandemic, TB was the single biggest infectious
disease killer.9 Although the incidence of TB worldwide re-
mains high, that number has remained relatively stable and
many countries have even shown significant progress in re-
cent years.9 However, because millions of people with TB
depend on large-scale TB control programs,9 interruptions
due to the COVID-19 pandemic could result in significant
setbacks.8

In 2015, the WHO End TB Strategy set three main mile-
stones for 2020: 20% reduction of TB incidence and 35%
reduction of TB mortality compared with 2015, and zero per-
cent of TB-affected households facing catastrophic costs due
to TB.9,10 The disruptions to TB programs and healthcare
services due to COVID-19 could potentially prolong di-
agnostic delays, increase the rate of undetected TB cases in
the community, and leave TB patients untreated, which all

would lead to more transmission and TB cases in the up-
coming years. If no further action is taken, TB mortality could
also increase.11

Potential setbacks are also expected in the achievement of
the target of eliminating the incidence of catastrophic costs
due to TB. Accessing TB-related services has substantial
economic consequences, and such consequences can be
catastrophic, particularly for poor households.12,13 These
costs may further reduce household financial capacity and
cast them into a poverty trap because catastrophic costs may
hamper further access to health care. The COVID-19 pan-
demic has set an exceptional crisis in a short period and it is
expected to affect most people living in poor households.
Income loss, rising prices, and limited social protection are
expected topushabout 71millionpeople into extremepoverty
in 2020 alone.14 These figures have beenmuchmore severe in
low- and middle-income countries (LMICs) that lack strong
social protectionprograms.15 It is plausible that accessingTB-
relatedservices, therefore,will aggravate thisfinancial burden,
and eliminating the incidence of catastrophic costs due to TB
will be very challenging.
There has been little discussion on how the COVID-19

pandemic will impact progress toward the elimination of cat-
astrophic costs due to TB. In this article, we describe progress
toward the target of eliminating the incidence of catastrophic
costs due to TB, the potential impact of COVID-19 on future
target achievement, and potential measures that can be
implemented to cushion this effect of the pandemic.

TUBERCULOSIS-RELATED CATASTROPHIC COSTS

In 2015, the WHO End TB Strategy set a new concept of
“catastrophic costs,” which is different from “catastrophic
expenditures,” a similar-sounding indicator commonly used
to measure progress toward universal health coverage
(UHC).16–18 Whereas catastrophic expenditure focuses on
direct medical costs only, TB-related catastrophic costs also
include indirect costs because of accessing TB-related
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services. For the WHO’s End TB Strategy framework, if the
total costs incurred by a TB-affected household exceed 20%
of household annual income, the costs are defined as cata-
strophic. Most studies concerning TB-related catastrophic
costs have used this definition, using various thresholds in the
sensitivity analyses.19

The WHO has encouraged many countries to implement a
national TB patient costs survey. This is crucial to obtain a
clear picture of the financial burden faced by TB-affected
households. By July 2019, 17 countries had accomplished
the national costs survey, whereas nine countries were
underway.9,20–23 Thirty-one other countries are preparing
survey andexpected tocollect data in 2020or 2021.Until now,
the national surveys revealed that incidence of TB-related
catastrophic costs remains high in many countries, ranging
from 19% (95%CI: 15–25) in Lesotho to 83% (95%CI: 80–86)
in Timor Leste.24,25 Among households affected bymultidrug-
resistant (MDR)TB, the incidencewasconsistently higher than
among TB-affected households, ranging from 67% (95% CI:
62–72) in the Philippines and 67% (95%CI: 42–85) in Benin to
100% (95% CI: 92–100) in Uganda.25 In addition to the na-
tional costs surveys, many studies reported the incidence of
catastrophic costs at the local level, such as district, province,
or several provinces.13,26–28 Despite the various methods
applied, the studies at the local level also suggest that the
incidence of TB-related catastrophic costs remains high.
Looking at the current picture, eliminating the incidence of

catastrophic costs remains very challenging. In the current
context of the COVID-19 pandemic and global economic re-
cession, the proximate WHO End TB Strategy milestone of
zeroTB-affected families incurring catastrophic costs by 2025
seems unlikely to be achieved.

EFFECTS ON TB-RELATED COSTS

The COVID-19 pandemic has affected TB control programs
and the incidence of catastrophic costs by distorting the
health system at different levels. Figure 1 illustrates potential
pathways by which COVID-19 can impact TB care-seeking,
treatment, andhousehold incomeandcost incurred as a result
of the disease. In general, the most noticeable effect is the
prioritization for COVID-19–related healthcare services above
other health problems. The prioritization has also resulted in a
role switch of healthcare staff to COVID-19–related services
that eventually have reduced the number of consultation
services and the delivery of TB-related programs in either
healthcare facility or community. The WHO reported that 122
countries have partially or entirely disrupted healthcare ser-
vices for noncommunicable diseases.29 This could also re-
ducehealthcare service availability for TB, asmanyTB-related
resources are designated to COVID-19 services.30,31

In the primary care level, the pandemic could affect most
health promotion and disease prevention programs. When
physical distancing measures are promoted, primary
healthcare facilities should reduce TB-related health pro-
motion programs, which are delivered in groups. Contact
tracing has also been affected because of a much more
limited number of healthcare staff to do such program in-
cluding TB preventive therapy that could increase the like-
lihood of secondary cases in households. Most TB-related
services are also closed.8 In many LMICs, where healthcare
resources are scarce, the severe reduction of TB-related

healthcare services is likely to increase diagnostic delays
and decrease the TB notifications.
In some countries, TB-related services are provided in

secondary care–level facilities. MDR TB services, including
the diagnostic procedure, are also often delivered in hospital.
With an increasing volume of COVID-19 cases in hospitals,
TB-related services and its healthcare staff are reduced—all
eventually interrupting TB services in hospitals and likely to
increase patients’ diagnostic delays.
One of modalities to reduce TB diagnostic delay is the rapid

GeneXpert device. However, because of the pandemic and
the vast need to identify SARS-CoV-2 virus, some countries
encourage the use of GeneXpert to test suspected COVID-19
patients. For COVID-19 control, this initiative boosts the
COVID-19 testing scale but also reduces the TB test capacity,
particularly for countries that rely heavily on the GeneXpert
device (Cepheid, Sunnyvale, CA). It would, therefore, hinder
the identification of TB cases and increase its diagnostic
delay.
The diagnostic delay and not notified cases are also ag-

gravated by patient avoidance of healthcare services, in par-
ticular public healthcare services that are linked to theNational
Tuberculosis Program (NTP) and now commonly designated
for COVID-19 services. Avoidance comes from a real concern
that visiting such healthcare services may increase the risk of
being infected byCOVID-19.32 It may lead people to seek care
with private healthcare providers that are not designated as
COVID-19–related services and are not linked to theNTP. This
preference could increase and, together with potential di-
agnostic delay, eventually may result in much higher pre-
diagnostic costs incurred by suspected TB patients and their
households.33

More than 50% of TB patients in Kenya and India are in fear
of contracting COVID-19 at a health facility.8 Their avoidance
of the already reduced TB-related services may lead to a
higher number of interruptedTB treatments or even topatients
being lost to follow-up. Patients who have interrupted TB
treatment usually face prolonged TB treatment. Patients who
are lost to follow-up may face more severe symptoms, fail to
complete their treatment, undergo category 2 TB treatment
(i.e., TB treatment received by patients who had failed treat-
ment, lost to follow-up, or recurrence), or even encounter
(multi)drug-resistant TB. It would increase the risk of hospi-
talization and more expensive treatment; two conditions that
are risk factors for catastrophic costs due to TB.34

For drug-resistant TB patients, the pandemic causes a
much more complicated situation. They still need to visit a
hospital, where such care is often delivered, with a much
higher caution from either themselves or healthcare staff to
prevent the COVID-19 infection. If a patients’ concern of
contracting COVID-19 leads to dismissal from accessing
MDR-TB treatment, the risk increases of a more severe con-
dition, longer treatment period, hospitalization, or extensively
drug-resistant TB. All will result in a higher cost and risk of
experiencing catastrophic costs or impoverishment.
Despite the risk of increasing TB-related costs, the pan-

demic may have positive effects as well concerning certain
costs. Tuberculosis patients and their families are known to
spend unnecessary costs on diagnostic tests, consultation,
and hospitalization.35,36 The fear of visiting healthcare facili-
ties because of COVID-19 may reduce such unnecessary
costs. The pandemic may also raise awareness of respiratory
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disease symptoms and encourage people to seek care for
respiratory complaints. In some cases, this may reduce di-
agnostic delay of TB and prevent unnecessary costs in the
pre-diagnostic phase.
The COVID-19 pandemic also caused an economic re-

cession that significantly impacts household financial

capacity because of the rise in unemployment rates and the
decrease of income.37 The job loss, income reduction, and
poverty are risk factors for catastrophic costs due to TB.13

Poor households that face unemployment and substantial
income loss may be forced to buy cheaper, less nutritious
meals.38 This could lead to poor nutrition in the long run. Poor

FIGURE 1. Impact of the COVID-19 pandemic on tuberculosis (TB)–related catastrophic costs.
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nutrition is a risk factor for the development of TB and, if a
patient receives TB treatment, it may negatively affect TB
treatment.39 The treatment may be unsuccessful and need
to be continued to a longer period. When the TB treatment is
prolonged, it can increase the risk of catastrophic costs due
to TB.

COVID-19 AND SOCIAL PROTECTION

The impact of COVID-19 on populations and TB-related
health systems, particularly in LMICs, requires a robust and
comprehensive response that incorporates a long-term
strategy. Achieving the WHO End TB Strategy targets re-
quire measures beyond providing high-quality healthcare
services. These ambitious targets, which are supposed to be
achieved in the next 15 years, require political commitment to
provide adequate financial protection for TB patients and their
affected households. Several studies reported that providing
national health insurance within the UHC framework is not
enough to achieve the target of eliminating the incidence of
catastrophic costs.23,40 Setting up comprehensive social
protection programs is critical.
However, social protection systems in many TB HBCs are

suboptimal, and are at risk of further weakening due to the
pandemic. It is very difficult for countries to build institutional
capacity during the pandemic, which would result in a limited
and delayed response.41,42 A global economic recession will
retract economic growth and result in scarce financial re-
sources. Governments may shift national budget priorities to
economic development andmay limit their budgets for health-
related programs. While many high-income countries may
start to provide economic stimulus packages, most TB HBCs
often depend on the external funds from donors.7 Many TB
HBCs and LMICs need help from higher income countries to
mount a sustained response. This would involve a substantial
increase of investments in the provision of UHC, strengthen-
ing the national healthcare system with a particular focus on
primary-level health care, and the provision of social support
to vulnerable population groups.
Many countries provide TB-related services in a vertical

system, detached from their national healthcare system and
health financing system. This is a common approach applied,
particularly when the major funding comes from international
donors. However, it also may result in a fragmented, in-
effective system to combat TB. Tuberculosis-related social
protection is also often provided in a TB-specific approach
that targets people diagnosed with TB and their affected
household in the form of cash transfers or food parcels.43,44

Many social protection programs are detached from each
other.44,45

Nevertheless, this pandemic, which reduces fiscal capacity
of countries, may remind them to develop innovative social
protection interventions for TB-affected households that are
integrated into other social protection schemes instead of
having many programs which are not linked to each other.46

This approach should improve equitable access to TB-related
services, fromhealth promotion to rehabilitation. It should also
reduce the high costs incurred for accessing TB services, and
therefore improve TB treatment outcomes. The social pro-
tection strategy also requires a clear understanding of pa-
tients’ needs and the government’s resources. In some
setting, the NTP and the national health insurance are

fragmented, and the integration of both could help control TB
and avoid unnecessary costs. Any financial support should
also engage patients and civil society organizations with the
effort of preventingmuchmore severe impact of COVID-19 on
TB control programs.
It is clear that the COVID-19 pandemic will affect the WHO

targets to reduce TB incidence and death rate and to eliminate
the incidence of catastrophic costs. It is plausible that the risk
of facing catastrophic costs increases in several ways. In re-
sponse, it is important that health and social protection sys-
tems should be strengthened, particularly in TB HBCs, to
reduce the devastating impact of the pandemic for TB-
affected households. It is also important as part of strategies
to attain the target of eliminating the TB burden worldwide.
International support is required for countries that lack robust
health and social protection systems.

Received September 2, 2020. Accepted for publicationNovember 23,
2020.

Published online December 2, 2020.

Acknowledgment: Publicationcharges for this articlewerewaiveddue
to the ongoing pandemic of COVID-19.

Authors’ addresses: Ahmad Fuady, Department of Public Health,
Erasmus MC, University Medical Center Rotterdam, Rotterdam, The
Netherlands, and Department of Community Medicine, Faculty of
Medicine, Universitas Indonesia, Jakarta, Indonesia, E-mails:
a.fuady@erasmusmc.nl or ahmad.fuady01@ui.ac.id. Tanja A.
J. Houweling and Jan Hendrik Richardus, Department of Public
Health, Erasmus MC, University Medical Center Rotterdam, Rotter-
dam, The Netherlands, E-mails: a.j.houweling@erasmusmc.nl and
j.richardus@erasmusmc.nl.

This is an open-access article distributed under the terms of the
Creative Commons Attribution (CC-BY) License, which permits un-
restricted use, distribution, and reproduction in anymedium, provided
the original author and source are credited.

REFERENCES

1. The Center for Systems Science, Engineering Johns Hopkins
University, 2020. COVID-19 Dashboard. Baltimore, Maryland:
JohnsHopkinsUniversity.Availableat:https://gisanddata.maps.
arcgis.com/apps/opsdashboard/index.html#/bda7594740fd
40299423467b48e9ecf6. Accessed July 6, 2020.

2. Moore KA, LipsitchM, Barry JM, OsterholmMT, 2020. The Future
of the COVID-19 Pandemic: Lessons Learned from Pandemic
Influenza. Minneapolis, MN: Center for Infectious Disease Re-
search and Policy (CIDRAP).

3. McKibbinW, FernandoR, 2020. The economic impact of COVID-19.
In: Baldwin R, di Mauro BW. Economics in the Time of COVID-19.
London, UK: CEPR Press.

4. Eurostat, 2020. Unemployment Statistics. Luxembourg City, Lux-
embourg: Eurostat. Available at: https://ec.europa.eu/eurostat/
statistics-explained/index.php/Unemployment_statistics.
Accessed July 6, 2020.

5. Togun T, Kampmann B, Stoker NG, LipmanM, 2020. Anticipating
the impact of the COVID-19 pandemic on TB patients and TB
control programmes. Ann Clin Microbiol Antimicrob 19: 21.

6. Abdool Karim Q, Abdool Karim SS, 2020. COVID-19 affects HIV
and tuberculosis care. Science 369: 366–368.

7. The Global Fund, 2020. Global Fund Survey: Majority of HIV, TB
and Malaria Programs Face Disruptions as a Result of COVID-
19. Geneva, Switzerland: The Global Fund.

8. Global Civil Society, TB Affected Community Led Survey, 2020.
The Impact of COVID-19 on the TB Epidemic: A Community
Perspective 2020. Geneva, Switzerland: Stop TB Partnership.

9. World Health Organization, 2019. Global Tuberculosis Report
2019. Geneva, Switzerland: WHO.

COVID-19 AND CATASTROPHIC COSTS 439

mailto:a.fuady@erasmusmc.nl
mailto:ahmad.fuady01@ui.ac.id
mailto:a.j.houweling@erasmusmc.nl
mailto:j.richardus@erasmusmc.nl
https://creativecommons.org/licenses/by/4.0/
https://gisanddata.maps.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6
https://gisanddata.maps.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6
https://gisanddata.maps.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6
https://ec.europa.eu/eurostat/statistics-explained/index.php/Unemployment_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php/Unemployment_statistics


10. Lonnroth K, RaviglioneM, 2016. TheWHO’s new end TB strategy
in the post-2015 era of the sustainable development goals.
Trans R Soc Trop Med Hyg 110: 148–150.

11. Hogan AB et al., 2020. Potential impact of the COVID-19 pandemic
on HIV, tuberculosis, and malaria in low-income and middle-
income countries: a modelling study. Lancet Glob Health 8:
e1132–e1141.

12. Tanimura T, Jaramillo E, Weil D, Raviglione M, Lonnroth K, 2014.
Financial burden for tuberculosis patients in low- and middle-
income countries: a systematic review. Eur Respir J 43:
1763–1775.

13. Fuady A, Houweling TAJ, Mansyur M, Richardus JH, 2018. Cat-
astrophic total costs in tuberculosis-affected households and
their determinants since Indonesia’s implementation of uni-
versal health coverage. Infect Dis Poverty 7: 3.

14. Department of Economic, Social AffairsUnitedNations, 2020.UN
Report Finds COVID-19 Is Reversing Decades of Progress on
Poverty, Healthcare and Education. New York, NY: United
Nation. Available at: https://www.un.org/development/desa/
en/news/sustainable/sustainable-development-goals-report-
2020.html. Accessed July 7, 2020.

15. Gurara D, Fabrizio S, Wiegand J, 2020. COVID-19: Without Help,
Low-Income Developing Countries Risk a Lost Decade: In-
ternational Monetary Fund. Available at: https://blogs.imf.org/
2020/08/27/covid-19-without-help-low-income-developing-
countries-risk-a-lost-decade/. Accessed August 27, 2020.

16. Wagstaff A, van Doorslaer E, 2003. Catastrophe and impover-
ishment in paying for health care: with applications to Vietnam
1993–1998. Health Econ 12: 921–934.

17. World Health Organization, World Bank, 2015. Tracking Universal
Health Coverage: First Global Monitoring Report. Geneva,
Switzerland: WHO.

18. World Health Organization, 2017. Tuberculosis Patient Cost
Surveys: A Handbook. Geneva, Switzerland: WHO.

19. Pedrazzoli D, Borghi J, VineyK,HoubenRMGJ, LönnrothA, 2019.
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