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Abstract: Background: This is the first survey to use the World Health Organization (WHO) method-
ology to document the magnitude and main drivers of tuberculosis (TB) patient costs in order to
guide policies on cost mitigation and to produce a baseline measure for the percentage of TB-affected
households experiencing catastrophic costs in Myanmar. Methods: A nationally representative
cross-sectional survey was administered to 1000 TB patients in health facilities from December 2015
to February 2016, focusing on costs of TB treatment (direct and indirect), household income, and
coping strategies. A total cost was estimated for each household by extrapolating reported costs
and comparing them to household income. If the proportion of total costs exceeded 20% of the
annual household income, a TB-affected household was deemed to have faced catastrophic costs.
Results: 60% of TB-affected households faced catastrophic costs in Myanmar. On average, total costs
were USD 759, and the largest proportion of this total was accounted for by patient time (USD 365),
followed by food costs (USD 200), and medical expenses (USD 130). Low household wealth quintile
and undergoing MDR-TB treatment were both significant predictors for households facing catas-
trophic costs. Conclusions: The high proportion of TB-affected households experiencing catastrophic
costs suggests the need for TB-specific social protection programs in patient-centered healthcare.
The survey findings have led the government and donors to increase support for MDR-TB patients.
The significant proportion of total spending attributable to lost income and food or nutritional
supplements suggests that income replacement programs and/or food packages may ameliorate the
burdensome costs.

Keywords: tuberculosis (TB); catastrophic cost; TB patient; social protection

1. Introduction

Tuberculosis (TB) kills approximately 1.5 million people per year [1]. Beyond being
the greatest infectious disease killer, TB often inflicts significant social and economic costs
on affected households. The economic burden of illness due to TB can be devastating.
In low- and middle-income countries, TB patients face costs that, on average, amount
to half of their annual income [2]. Although in many countries TB diagnostic tests and
drug treatment are provided for free, this has been shown to be insufficient in protecting
TB-affected households economic burden [3]. One reason for this is that TB costs go beyond
direct health expenditure, and include payments for transport, accommodation, and food
expenses, as well as income loss from illness and care-seeking. Failure to reduce these
economic barriers can mean access to care is inhibited, diagnosis and treatment are delayed
or foregone, and TB transmission in the community is exacerbated.

The global prevalence of multidrug-resistant TB (MDR-TB) is of growing concern.
MDR-TB is caused by Mycobacterium tuberculosis that is resistant to at least isoniazid (INH)
and rifampicin (RIF), the cornerstone medicines for the treatment of TB. Myanmar is one of
14 countries with a high burden of TB, MDR-TB, and TB/HIV. According to the Global TB
Report 2020, the prevalence of MDR-TB in Myanmar in new cases and in previously treated
cases were 4.9% (4.7–5.1, 95% CI) and 18% (17–19, 95% CI) respectively [1]. The challenges
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associated with MDR-TB for both treatment providers and patients are significant, with the
expense of medications used for MDR-TB, the significant human resources requirements
for DOTS treatment, and the lengthy treatment duration for patients.

The Myanmar Health System is made up of a mix of public, private for-profit, private
not-for-profit and ethnic health organizations (EHO) which are responsible for providing
health services. The Ministry of Health and Sports (MoHS) has since 2014 been leading
a technical exercise to define an Essential Package of Health Services (EPHS). The plan
is to have a Basic EPHS by 2020, an Intermediate EPHS by 2025 and a Comprehensive
EPHS by 2030. The current public sector health service provision focuses on tertiary care,
which means that station hospitals and below have received less attention over the past few
decades. This underinvestment has led to shortcomings in service availability, readiness,
and coverage. Furthermore, there is limited public sector service delivery in both conflict-
affected and post-conflict-affected areas. It is recognized that the public sector will not be
able to reach the entire population with the Basic EPHS by itself. Public sector facilities
vary in terms of their level of readiness. Other actors, such as private for-profit providers,
non-government organizations (NGOs), and EHOs are also involved in service delivery, but
government oversight and engagement are limited. Among all types of service providers,
quality of care shows great variation. EHOs have long been providing essential services
and interventions to populations in conflict-affected areas which public sector services do
not reach. Despite recent promising initiatives, standardization of these services among the
different EHOs, and between EHOs and public sector services, has faced many political
and technical challenges. The different cadres of health workers employed by EHOs are
currently trained through parallel systems with limited or no recognition from MoHS.
Service provision by EHOs relies heavily on donor support, putting their sustainability
at risk.

In 2014 the World Health Assembly approved the End TB Strategy, which aims to end
the global TB epidemic by 2030 in line with the Sustainable Development Goals (SDGs)
target, with a 90% reduction in TB deaths and an 80% reduction in TB incidence compared
to 2015 levels. The End TB Strategy also has a high-level target of zero TB-affected families
suffering from catastrophic costs due to the disease. This target is in line with the SDG target
of universal health coverage (UHC), as well as the broader SDG agenda, which recognizes
the intrinsic link between poverty and health. This target is being operationalized at
country level with an increased focus on social protection and poverty alleviation, as well
as recognition for the need for rigorous measurement of patient costs.

There has been previous work undertaken to measure patient costs in the field of TB,
including in Myanmar [4–10]. However, a systematic review of TB patient costs found the
majority of these studies were outdated, conducted in high income settings, suffered from
small sample sizes, and had inconsistent methodology [11]. Furthermore, many of these
studies did not assess costs alongside patient or household income, and therefore did not
allow for a measure of the financial repercussions for TB-affected individuals.

A WHO Global TB Programme Task Force on TB Patient Cost Measurement agreed a
standardized methodology for this work and produced a questionnaire and protocol to be
adapted by countries. Myanmar was the first country to utilize this new methodology and
tool. Myanmar is a lower-middle income country and one of the top 30 high TB burden
countries, with 140,700 notified TB patients in 2015. This Myanmar patient costs survey
utilized a large, nationally representative sample and included collection of disaggregated
cost data and a set of measures of individual and household income.

2. Methods

The survey design, objectives and methodology were adapted from the WHO protocol [12].
A nationally representative cluster-based sample survey was conducted in Myanmar in
late 2015. With a design effect of 2.0, an estimated catastrophic costs prevalence of 30%,
and a precision level of 4%, the required sample size was 1004. A total of 25 facilities were
randomly selected by a probability proportional to size (PPS) method applying the TB case
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notification in 2014 for each facility (40 patients at each of 25 facilities) [13]. Within each
selected facility, each patient who gave consent was interviewed about his or her TB-related
spending, treatment history, household income, social consequences of the disease, and
other key concerns. Patients were excluded if they were within the first two weeks of either
their intensive or continuation phase of TB treatment, as it was considered they would not
be able to provide enough cost information for the respective phase of care to obtain an
accurate estimate of respective costs for that phase of care.

2.1. Patient Costs

In this analysis, total costs include direct costs, both medical (e.g., drugs) and non-
medical (e.g., transport), as well as indirect costs, which represent the value of a patient’s
time spent seeking care. Direct medical costs are net of any reimbursements a patient
received from health insurance. Direct non-medical costs are net of any benefit from the
travel subsidy program in place, if reported by the patient. Less easily estimated are the
indirect costs of TB disease. These are particularly important, as it has been shown that
lost income exceeded direct medical costs by a factor of almost three in Uganda and South
Africa [14,15]. Further, a systematic literature review estimates that 60% of the total cost
incurred by a patient is the loss of income as a result of TB disease [2]. Indirect costs
are defined as the difference in pre- and post-disease household annual income. As a
sensitivity analysis, a second measure of indirect costs was undertaken using the human
capital approach. Following this approach, an individual’s time is valued by multiplying
the number of hours a patient spends seeking and receiving care by an hourly wage rate.
Each survey respondent is assigned an hourly wage rate based on income/asset questions
in the survey, as described below. Asset questions were validated using the Myanmar
Household Income and Expenditure Survey (HIES). This human capital approach may be
conservative as it focuses on the reported time spent seeking and receiving care but does
not value the productivity lost due to the disease when not actively pursuing care.

Additionally, many individuals seek care from traditional healers prior to arriving
at a facility within the NTP network. A study of tuberculosis patients in Malawi found
that almost 40% had done so before arriving at a government facility [16]. This indirect
treatment pathway can lead to a significant cost incurrence before TB disease is correctly
diagnosed. This was highlighted in work by Croft and Croft, in which data for Bangladeshi
TB patient costs were analyzed, and it was found that they spent an average of USD
130 before reaching the TB clinic [17]. To put this in perspective, the GDP per capita of
Bangladesh during the year of the study was USD 396. As a result, the questionnaire
includes items pertaining to the entire diagnostic pathway.

2.2. Assessing Income

The primary measures are self-reported individual and household annual income.
Income needed to be estimated for individuals who are not part of the formal economy
and/or cannot accurately report annual wages. Therefore, in addition to asking for personal
and household income, the questionnaire also inquired about household asset ownership
and dwelling characteristics. We were able to estimate each household’s annual income
using these items, utilizing the relationship between them and income for those who had
complete data on these items.

2.3. Extrapolation of Resource Utilization

The questionnaire was cross-sectional, with each patient being interviewed once after
starting their TB treatment. To minimize recall bias, each patient was only asked about their
current treatment phase, and about the costs incurred during their last visit. Per period
costs were then calculated by multiplying the cost per visit against the number of visits
reported during that period.

As a result, each patient’s costs and time spent for the entire TB episode were estimated
using a combination of their reported costs and time and the responses of other patients.
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We hypothesized that patients’ resource utilization differed greatly in the two treatment
phases: intensive and continuation. For this reason, within a treatment phase (either
intensive or continuation) it was assumed that a patient’s costs were constant per day. For
example, if a patient incurred USD 300 of costs after completing half of their intensive
phase treatment, we assigned them a total intensive phase cost of USD 600. To estimate the
direct costs for the treatment phase the patient was not currently in, we assigned them the
median direct cost for respondents in that phase. Medians were calculated and assigned
separately for drug-susceptible and MDR-TB patients due to their hypothesized differences
in resource utilization. Median values of costs and time were seen as more conservative
than means due to the skewed distributions of both costs and time spent seeking care.

2.4. Defining Catastrophic Costs

The definition of whether a household had incurred catastrophic costs was if the total
costs were more than 20% of the total household income (pre-disease). This cut-off point is
based on a study undertaken by Wingfield et al., where patients who had costs greater than
20% of their household income had inferior treatment outcomes [18]. Each TB-affected
household was defined as either exceeding this threshold or not. In sensitivity analyses,
this original threshold was varied to see how it affected the final percentage of households
incurring TB-related catastrophic costs.

2.5. Analyses

We report total costs by type (direct-medical, direct non-medical, and indirect) as well
as with and without the cost of caregiver time included. By disaggregating total costs
into its components, we hope to target programs or policies to the Myanmar context. For
example, if most of the costs are being incurred before diagnosis, this would support an
active case finding (ACF) program in which individuals with TB are actively sought out,
usually among high-risk groups such as refugees, rather than waiting for them to seek care.

We also examine whether the TB-affected household had to undergo any kind of
dissaving because of TB. This includes using savings, selling assets, or borrowing to cope
with the costs of the disease. The term highlights a reduction in the financial strength of
a household, in the same way that saving increases a household’s resilience to financial
shocks. Previous work has shown an association between dissaving and costs, both total
and relative to income, for TB patients in India [19].

Risk factors that were thought to be conceptually linked to incurring catastrophic costs
(determined by (1) the previous smaller-scale studies [10], (2) the association identified by
the univariate models, and (3) logical reasons according to the Myanmar culture) were
tested using logistic regressions. These predictors included demographics, health-seeking
behavior, household income, drug resistance status, insurance status, and reported social
protection benefits. Costs were converted to United States Dollars (USD) using the average
annual exchange rate during enrolment of USD 1 = 1282.65 Myanmar kyat (oanda.com).
All analyses were conducted in Stata 13 (StataCorp LLC, College Station, TX, USA).

3. Results

Table 1 shows descriptive statistics for the study population of 967 eligible survey
respondents. Sixty-six patients were being treated for MDR-TB at the time of the survey. On
average, patients reported an annual household income of USD 2173 before TB treatment.
The 288 new patients who were in the intensive phase of treatment reported on average a
6.85-week delay from onset of symptoms to diagnosis. However, this length of time varied
greatly from 0 to 72 weeks.
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Table 1. Descriptive statistics of survey sample by MDR status and overall.

MDR-TB (n = 66) Drug-Susceptible TB (n = 901) All (n = 967)

Sex
Male 40 (60.6%) 555 (61.9%) 595 (61.8%)

Female 26 (39.4%) 342 (38.1%) 368 (38.2%)
Unknown 0 (0%) 4 (0.4%) 4 (0.4%)

Age in years (SD) 36.1 (13.3) 34.7 (20.8) 34.8 (20.3)
Health insurance 0 (0%) 4 (0.4%) 4 (0.4%)

Phase
Intensive 30 (45.5%) 348 (38.6%) 378 (39.1%)

Continuation 36 (54.5%) 553 (61.4%) 589 (60.9%)
HIV Status

Positive 6 (9.1%) 53 (5.9%) 59 (6.10%)
Negative 41 (62.1%) 674 (74.8%) 715 (73.9%)
Unknown 19 (28.8%) 174 (19.3%) 193 (20.0%)

Retreatment status
New 14 (21.2%) 790 (87.7%) 804 (83.1%)

Retreatment/Relapse 52 (78.8%) 111 (12.3%) 163 (16.9%)
Monthly household income in

USD (SD) 212.8 (163.8) 179.8 (150.3) 182.0 (151.4)

Diagnosis delay in weeks (SD) * 6.6 (6.2) 6.9 (8.9) 6.85 (8.9)

* Only assessed for 288 new patients in intensive phase.

Table 2 shows the model of care in Myanmar and highlights the average number of
visits for survey respondents. The discrepancy of burden between DS-TB and MDR-TB
patients can clearly be seen. MDR-TB patients have on average 447 visits during their TB
treatment. Most of these visits are for DOT, with many patients reporting a daily visit for
20 months.

Table 2. Model of care for survey sample.

MDR-TB DS-TB All
(n = 66) (n = 901) (n = 967)

Hospitalized at time of interview, N (%) 0 (0) 11 (1.2) 11 (1.1)
Hospitalized during current phase, N (%) 12 (18.2) 111 (12.3) 123 (12.7)

Days hospitalized during current phase, Mean (SD) 47.1 (98.0) 9.6 (15.5) 13.0 (33.6)
Hospitalized in previous episode(s), N (%) 4 (6.1) 10 (1.1) 14 (1.5)

Days hospitalized in previous episode(s), Mean (SD) 25.3 (24.2) 22.9 (44.9) 23.6 (39.1)
Number of visits per episode: Total, Mean (SD) 447.4 (147.5) 59.4 (69.2) 85.9 (124.5)

Number of visits: DOT, Mean (SD) 397.2 (127.9) 48.2 (69.1) 72.2 (115.5)
Number of visits: follow-up, Mean (SD) 24.1 (27.8) 3.5 (5.0) 5.0 (10.2)

Number of visits: drug pick-up, Mean (SD) 26.2 (81.4) 7.3 (5.1) 8.6 (22.2)
Number of visits pre-diagnosis, Mean (SD) 0.6 (1.4) 2.2 (2.2) 2.0 (2.1)

Treatment duration months Mean (SD) 20.2 (0.9) 6.5 (1.3) 7.5 (3.7)

On average, patients incurred USD 759 as a result of their TB. These costs included
USD 130 of direct medical expenditure, USD 265 of direct non-medical spending, and
USD 365 of lost income due to the disease (Table 3). Of the direct non-medical spending,
additional food and/or nutritional supplements comprised the largest portion of total
spending. Spending on nutritional supplements and/or food outside the patient’s normal
diet accounted, on average, for over one third of total spending for MDR-TB patients and
approximately a quarter of total spending for drug-susceptible TB patients.
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Table 3. Summary of detailed costs in 2015 USD.

MDR-TB (n = 66) Drug-Susceptible-TB
(n = 901) Total (n = 967)

Median (Min–Max) Median (Min–Max) Median (Min–Max)

Before Diagnosis
Medical 21.4 (5.1–85.8) 12.2 (0–818.6) 12.2 (0–818.6)

Non-medical 5 (1.01–35.0) 5 (0–261.9) 5 (0–261.9)

After Diagnosis

Medical 220.8 (51.98–3706.3) 80.8 (19–1219) 80.8 (19–3706.3)
Travel 131.7 (-339.1–2296.5) 28.8 (11.7–4081.7) 29.5 (-339.1–4081.7)

Accommodation 27.3 (9.5–235.2) 1.7 (1.68–194.3) 1.7 (1.68–235.2)
Food 695 (183.9–3611.6) 102.6 (17.6–4137.1) 112 (17.6–4137.1)

Patient and caregivers’ time 561.3 (0–4677.8) 0 (0–93.5) 0 (0–224.1)

Total 1157.52 (46.63–4927.0) 223.12 (46.63–5168.5) 238.12 (46.63–5168.5)

Figure 1 shows the change in distribution of income of households before their TB
diagnosis and at the time of the survey. There is a marked statistically significant shift in
incomes, and this difference served as a proxy for indirect costs in the output approach.
Under this approach, 60% (575/965) of TB-affected households experienced catastrophic
costs due to TB at the 20% threshold. Under the human capital approach, 45% of TB-affected
households (433/965) faced catastrophic costs.
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2015 USD.

The median percentage of household income spent on TB was 27.8% with a mean of
57.4%. There was again a wide variation in this measure, with the percentage ranging from
1% of annual household income to over 18 times annual household income. Unsurprisingly,
as the percentage of household income threshold is increased, the resulting percentage of
households deemed to be facing catastrophic costs decreases (Figure 2). Even at a threshold
of 100% of annual household income, 11.4% of households surveyed would be determined
to be confronting catastrophic costs due to TB.
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TB patients in Myanmar are also utilizing burdensome coping strategies, with approx-
imately two-thirds using savings, borrowing, or selling assets to help pay for care (Table 4).
However, only one quarter of the sample reported that TB had either a “serious” or “very
serious” financial impact on the household.

Table 4. Coping mechanisms and social consequences.

Income Quintiles

Poorest (n = 199) Less Poor
(n = 201)

Average
(n = 181)

Less Wealthy
(n = 222)

Wealthiest
(n = 163)

Overall
(n = 967)

Coping Strategies
Loan 84 (42.2%) 84 (41.8%) 55 (30.4%) 61 (27.5%) 30 (18.4%) 314 (32.5%)

Dissaving 68 (34.2%) 72 (35.8%) 68 (37.6%) 85 (38.3%) 63 (38.7%) 356 (36.8%)
Sale of Assets 60 (30.2%) 63 (31.3%) 39 (21.6%) 42 (18.9%) 25 (15.3%) 230 (23.8%)

Any of the three above 149 (74.9%) 141 (70.2%) 114 (63.0%) 127 (57.1%) 91 (55.8%) 623 (64.4%)
Food insecurity 6 (3.0%) 5 (2.5%) 3 (1.7%) 1 (0.5%) 0 (0.0%) 15 (1.6%)

Divorce or separation
from spouse/partner 2 (1.0%) 0 (0.0%) 1 (0.6%) 2 (0.9%) 0 (0.0%) 5 (0.5%)

Loss of Job 3 (1.5%) 3 (1.5%) 2 (1.1%) 6 (2.7%) 4 (2.5%) 18 (1.9%)
Child interrupted

schooling 12 (6.0%) 4 (2.0%) 8 (4.4%) 3 (1.4%) 6 (3.7%) 33 (3.4%)

Social exclusion 12 (6.0%) 13 (6.5%) 6 (3.3%) 11 (5.0%) 5 (3.1%) 47 (4.9%)
Any days of work lost 99 (49.8%) 119 (59.2%) 114 (63.0%) 124 (55.9%) 94 (57.8%) 551 (57.0%)
How big a financial

impact did TB have on
your household?

No impact 40 (20.1%) 27 (13.4%) 37 (20.4%) 52 (23.4%) 49 (30.1%) 205 (21.2%)
Little impact 49 (24.6%) 65 (32.3%) 56 (30.9%) 67 (30.2%) 42 (25.8%) 279 (28.9%)

Moderate impact 49 (24.6%) 57 (28.4%) 43 (23.8%) 49 (22.1%) 39 (23.9%) 238 (24.6%)
Serious impact 47 (23.6%) 45 (22.4%) 35 (19.3%) 39 (17.6%) 25 (15.3%) 191 (19.8%)

Very serious impact 14 (7.0%) 6 (3.0%) 10 (5.6%) 15 (6.8%) 7 (4.3%) 52 (5.4%)

Table 5 shows odds ratios for facing catastrophic costs (under both measurements of
income loss) as well as use of at least one coping strategy resulting from univariate logistic
regressions using patient characteristics. Measures with significant relationships to these
outcomes are age, sex, and long diagnosis delay (output approach only), whether a patient
is undergoing treatment for MDR-TB (human capital approach only), and the income
quintile of the household (all models). Under the output approach, patients from the
poorest quintile have 6.1 times the odds of those in the wealthiest quintile of experiencing
catastrophic costs. We could not evaluate the effect of being treated for MDR-TB using
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logistic regression under the output approach because all MDR-TB patients experienced
catastrophic costs under this approach. However, using the human capital approach MDR-
TB patients were approximately 45 times more likely to experience catastrophic costs due
to TB.

Table 5. Odds ratios of experiencing catastrophic costs under the two indirect cost methods and for engaging in any coping
strategies a,b.

Catastrophic Cost Incurred
(Output Approach)

Catastrophic Cost Incurred
(Human Capital Approach)

Any of the Three
Coping Strategies

Age 1.01 ***
(1.00, 1.02)

1.00
(1.00, 1.01)

1.00
(1.00, 1.01)

Sex

Male 1.34 *
(1.03, 1.75)

1.06
(0.82, 1.38)

1.06
(0.81, 1.39)

Female Reference Reference Reference

MDR-TB N/A 45.1 ***
(11.0, 185.6)

1.51
(0.86, 2.64)

Long delay (>4 weeks before
diagnosis) c

1.67 *
(1.02, 2.75)

1.16
(0.72, 1.86)

1.61
(0.98, 2.64)

HIV 1.49
(0.84, 2.65)

1.04
(0.61, 1.77)

1.18
(0.66, 2.10)

Income Quintile

Poorest 6.14 ***
(3.74, 10.07)

19.82 ***
(11.60, 33.85)

2.36 ***
(1.51, 3.68)

Less Poor 1.87 **
(1.23, 2.85)

4.60 ***
(2.89, 7.33)

1.86 **
(1.21, 2.86)

Average 1.09
(0.71, 1.67)

2.22 ***
(1.37, 3.59)

1.36
(0.87, 2.07)

Less Wealthy 1.09
(0.73, 1.63)

1.06
(0.65, 1.73)

1.06
(0.70, 1.59)

Wealthiest (Reference) Reference Reference Reference
a. * < 0.05, ** < 0.01, *** < 0.001. b. All results are from univariate models c. Only assessed for 288 new patients in intensive phase.

4. Discussion

Despite policies of free public sector TB care in Myanmar, it is clear that many TB-
affected households are experiencing catastrophic costs as a result. This effect can be seen
particularly with patients who are male and elderly and is true regardless of which of the
two methods of patient time valuation is used. Even under the most conservative approach,
where indirect costs are not counted, over 35% of households are estimated to be facing
catastrophic costs due to TB (not shown). People with TB/HIV face similar catastrophic
costs as TB patients in this study. This can be explained by the fact that most public facilities
provide both TB and HIV services, enabling patients with TB/HIV to receive similar care to
those with TB only. In addition, there are strong TB/HIV collaborative activities including
cross-referral in nearly all townships across country, coupled with a scaling up of ART
decentralization services.

This study was limited to patients who were treated under the NTP network, which
includes only a portion of the private sector. This excludes both TB-affected individuals
who do not seek care altogether, as well as those who rely on private sector facilities not
linked to the NTP. The reason for this limitation is that patients who are treated elsewhere
are rarely notified and registered, and thus were not reachable for a survey. Despite higher
costs, TB patients in Myanmar often utilize the private sector because of perceived higher
quality care and/or shorter waiting times. Surprisingly, previous work has shown that in
urban parts of Myanmar, TB patients who seek care in the private sector are poorer than
those in the general population [20]. If this assumption holds true, the exclusion of private
sector patients may lead to an underestimation of the percentage of patient households
that experience catastrophic costs due to TB. Furthermore, patients were surveyed as they
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arrived at the health facility in each sampled township. This group of TB patients may be
composed of those that are more frequent utilizers of the health system, thus generating
higher costs. A patient receiving community DOTS was less likely to go to the health
facility and thus less likely to be included in the survey.

A major issue with the estimation of total patient costs incurred is recall bias. We
attempted to minimize this bias by only asking patients about their current treatment phase.
However, scaling up the cost of a patient’s treatment phase depending on the amount of
treatment remaining in that phase ignores how patients may adapt over time. Admittedly
the extrapolation of costs is crude; however, it was not feasible to continuously follow
patients to collect costs as they were incurred.

The survey also fails to capture any form of payment that is not easily costed. It is
often the case in Myanmar that patients who seek care in the private sector will pay for
services with goods in-kind.

Moreover, the indirect costs of TB for the patient and the household can extend well
beyond the treatment period, and for people who are declared cured of TB. People may be
left with short- or long-term sequelae of the disease. Effects of coping mechanisms, such as
selling household assets or taking children out of school, can impair household economy
for years. For the documentation of long-term need of social and economic support for
TB-affected households, measures of costs need to have a longer-term time-window than
the present indicator.

Despite the limitations, this study was a nationally representative cluster-based sample
survey, which was conducted as one of the first implementation experiences with the
survey methodology based on WHO guidelines/references. To assess the validity of
Myanmar patient cost survey results, we used sensitivity analysis of the threshold used for
determining catastrophic costs and significantly improved survey methodology. Myanmar
was the first country globally to successfully carry out the survey, followed by Vietnam.
Since then, other countries have had opportunities to learn from Myanmar’s experiences,
and a handbook on how to implement these types of studies has been published by
WHO [21].

A multi-sectoral workshop was held in Naypyidaw to discuss the findings of this
survey and consider how various governmental departments could mitigate patient costs.
There are several current measures in place to lessen the cost burden on patients. The
current move towards UHC, including implementation of the essential health package,
may improve access to healthcare and reduce costs of consultations and non-TB drugs.
Furthermore, there is a national policy for free TB diagnostic tests and drug treatment,
including first-line, second-line, and ancillary drugs to manage side effects. However,
as direct medical expenditure accounted for only 17% of total costs, it is unlikely that
universal health coverage and/or free drugs will reduce costs to levels that do not place an
unreasonably heavy burden on TB-affected households.

To combat travel costs, decentralization of care for both drug-sensitive and drug-
resistant patients continues to progress. There are also nutritional support and travel
subsidy programs that are in place for MDR-TB patients. High uptake of these programs
was confirmed by the survey, with 60 of 66 MDR-TB patients reporting participation in at
least one support program. At the dissemination meeting, the Ministry of Social Welfare
agreed to include MDR-TB patients in their social protection scheme by 2020. Furthermore,
the Global Fund approved an additional USD 15 per month for all MDR-TB patients. The
Ministry of Social Welfare Relief and Resettlement has approved support for MDR-TB
patients in terms of transportation cost beyond 2023 (currently covered by GF until 2023)
in their National Social Protection Plan. These improvements in social support are critical,
given the large share of total costs that were due to a patient’s lost income.

In short, this study clearly shows that many TB-affected households are experiencing
catastrophic costs, and more TB-specific social protection programs in patient-centered
healthcare are needed in Myanmar.



Trop. Med. Infect. Dis. 2021, 6, 130 10 of 11

Author Contributions: S.T.A., A.T. and M.T. conceived the study and designed the study protocol;
S.T.A., A.T., H.L.A. and M.T. carried out the study; S.T.A., A.T., H.L.A. and M.T. carried out the
analysis and interpretation of these data; S.T.A., A.T., H.L.A. and M.T. wrote the manuscript. All
authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by World Health Organization Biennial Budget.

Institutional Review Board Statement: Ethical Review Committee, Department of Medical Research,
Ministry of Health and Sports Myanmar approved this study (Approval Number 85/2015).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data supporting the findings of this study are available within
the article.

Acknowledgments: The authors would like to thank the Myanmar National TB Program (NTP)
and its partners: WHO, FHI360 (Family Health International 360), Myanmar Medical Association
(MMA) and Population Services International (PSI) for their generous financial and technical support
towards this study.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Global Tuberculosis Report 2020; World Health Organization: Geneva, Switzerland, 2020.
2. Tanimura, T.; Jaramillo, E.; Weil, D.; Raviglione, M.; Lonnroth, K. Financial burden for tuberculosis patients in low- and

middle-income countries: A systematic review. Eur. Respir. J. 2014, 43, 1763–1775. [CrossRef] [PubMed]
3. Mauch, V.; Bonsu, F.; Gyapong, M.; Awini, E.; Suarez, P.; Marcelino, B.; Melgen, R.E.; Lönnroth, K.; Nhung, N.V.; Hoa, N.B.; et al.

Free tuberculosis diagnosis and treatment are not enough: Patient cost evidence from three continents. Int. J. Tuberc. Lung Dis.
2013, 17, 381–387. [CrossRef] [PubMed]

4. Rouzier, V.A.; Oxlade, O.; Verduga, R.; Gresely, L.; Menzies, D. Patient and family costs associated with tuberculosis, including
multidrug-resistant tuberculosis, in Ecuador. Int. J. Tuberc. Lung Dis. 2010, 14, 1316–1322. [PubMed]

5. Foster, N.; Vassall, A.; Cleary, S.; Cunnama, L.; Churchyard, G.; Sinanovic, E. The economic burden of TB diagnosis and treatment
in South Africa. Soc. Sci. Med. 2015, 130, 42–50. [CrossRef] [PubMed]

6. Guzman-Montes, G.Y.; Ovalles, R.H.; Laniado-Laborin, R. Indirect patient expenses for antituberculosis treatment in Tijuana,
Mexico: Is treatment really free? J. Infect. Dev. Ctries. 2009, 3, 778–782. [CrossRef] [PubMed]

7. Needham, D.M.; Godfrey-Faussett, P. Economic barriers for tuberculosis patients in Zambia. Lancet 1996, 348, 134–135. [CrossRef]
8. Rajeswari, R.; Balasubramanian, R.; Muniyandi, M.; Geetharamani, S.; Thresa, X.; Venkatesan, P. Socio-economic impact of

tuberculosis on patients and family in India. Int. J. Tuberc. Lung Dis. 1999, 3, 869–877. [PubMed]
9. Kik, S.V.; Olthof, S.P.; de Vries, J.T.; Menzies, D.; Kincler, N.; van Loenhout-Rooyakkers, J.; Burdo, C.; Verver, S. Direct and indirect

costs of tuberculosis among immigrant patients in the Netherlands. BMC Public Health 2009, 9, 283. [CrossRef] [PubMed]
10. Myint Naing, M.; Saw, S.; Zaw, K. Economic burden of TB patients attending Township TB Centre in Myanmar. Myanmar Health

Sci. Res. J. 2008, 20, 170–177.
11. Laurence, Y.V.; Griffiths, U.K.; Vassall, A. Costs to Health Services and the Patient of Treating Tuberculosis: A Systematic Literature

Review. Pharmacoeconomics 2015, 33, 939–955. [CrossRef] [PubMed]
12. World Health Organization. Protocol for Survey to Determine Direct and Indirect Costs Due to TB and to Estimate Proportion of

TB-Affected Households Experiencing Catastrophic Total Costs Due to TB Field Testing Version; WHO: Geneva, Switzerland, 2015.
Available online: https://www.who.int/tb/advisory_bodies/impact_measurement_taskforce/meetings/tf6_background_5a_
patient_cost_surveys_protocol.pdf (accessed on 29 June 2021).

13. World Health Organization. Guidelines for Surveillance of Drug Resistance in Tuberculosis; World Health Organization: Geneva,
Switzerland, 2015.

14. Floyd, K.; Wilkinson, D.; Gilks, C. Comparison of cost effectiveness of directly observed treatment (DOT) and conventionally
delivered treatment for tuberculosis: Experience from rural South Africa. BMJ 1997, 315, 1407–1411. [CrossRef] [PubMed]

15. Saunderson, P.R. An economic evaluation of alternative programme designs for tuberculosis control in rural Uganda. Soc. Sci.
Med. 1995, 40, 1203–1212. [CrossRef]

16. Brouwer, J.A.; Boeree, M.J.; Kager, P.; Varkevisser, C.M.; Harries, A.D. Traditional healers and pulmonary tuberculosis in Malawi.
Int. J. Tuberc. Lung Dis. 1998, 2, 231–234. [PubMed]

17. Croft, R.A.; Croft, R.P. Expenditure and loss of income incurred by tuberculosis patients before reaching effective treatment in
Bangladesh. Int. J. Tuberc. Lung Dis. 1998, 2, 252–254. [PubMed]

18. Wingfield, T.; Boccia, D.; Tovar, M.; Gavino, A.; Zevallos, K.; Montoya, R.; Loennroth, K.; Evans, C.A. Defining catastrophic costs
and comparing their importance for adverse tuberculosis outcome with multi-drug resistance: A prospective cohort study, Peru.
PLoS Med. 2014, 11, e1001675. [CrossRef] [PubMed]

http://doi.org/10.1183/09031936.00193413
http://www.ncbi.nlm.nih.gov/pubmed/24525439
http://doi.org/10.5588/ijtld.12.0368
http://www.ncbi.nlm.nih.gov/pubmed/23407227
http://www.ncbi.nlm.nih.gov/pubmed/20843424
http://doi.org/10.1016/j.socscimed.2015.01.046
http://www.ncbi.nlm.nih.gov/pubmed/25681713
http://doi.org/10.3855/jidc.489
http://www.ncbi.nlm.nih.gov/pubmed/20009279
http://doi.org/10.1016/S0140-6736(05)64654-5
http://www.ncbi.nlm.nih.gov/pubmed/10524583
http://doi.org/10.1186/1471-2458-9-283
http://www.ncbi.nlm.nih.gov/pubmed/19656370
http://doi.org/10.1007/s40273-015-0279-6
http://www.ncbi.nlm.nih.gov/pubmed/25939501
https://www.who.int/tb/advisory_bodies/impact_measurement_taskforce/meetings/tf6_background_5a_patient_cost_surveys_protocol.pdf
https://www.who.int/tb/advisory_bodies/impact_measurement_taskforce/meetings/tf6_background_5a_patient_cost_surveys_protocol.pdf
http://doi.org/10.1136/bmj.315.7120.1407
http://www.ncbi.nlm.nih.gov/pubmed/9418087
http://doi.org/10.1016/0277-9536(94)00240-T
http://www.ncbi.nlm.nih.gov/pubmed/9526196
http://www.ncbi.nlm.nih.gov/pubmed/9526199
http://doi.org/10.1371/journal.pmed.1001675
http://www.ncbi.nlm.nih.gov/pubmed/25025331


Trop. Med. Infect. Dis. 2021, 6, 130 11 of 11

19. Madan, J.; Lonnroth, K.; Laokri, S.; Squire, S.B. What can dissaving tell us about catastrophic costs? Linear and logistic regression
analysis of the relationship between patient costs and financial coping strategies adopted by tuberculosis patients in Bangladesh,
Tanzania and Bangalore, India. BMC Health Serv. Res. 2015, 15, 476. [CrossRef] [PubMed]

20. Montagu, D.; Sudhinaraset, M.; Lwin, T.; Onozaki, I.; Win, Z.; Aung, T. Equity and the Sun Quality Health Private Provider Social
Franchise: Comparative analysis of patient survey data and a nationally representative TB prevalence survey. Int. J. Equity Health
2013, 12, 5. [CrossRef] [PubMed]

21. World Health Organization. Tuberculosis Patient Cost Surveys: A Handbook; WHO: Geneva, Switzerland, 2017. Available online:
https://www.who.int/publications/i/item/9789241513524 (accessed on 29 June 2021).

http://doi.org/10.1186/s12913-015-1138-z
http://www.ncbi.nlm.nih.gov/pubmed/26493155
http://doi.org/10.1186/1475-9276-12-5
http://www.ncbi.nlm.nih.gov/pubmed/23305063
https://www.who.int/publications/i/item/9789241513524

	Introduction 
	Methods 
	Patient Costs 
	Assessing Income 
	Extrapolation of Resource Utilization 
	Defining Catastrophic Costs 
	Analyses 

	Results 
	Discussion 
	References

