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Summary

Setting—South Africa is one of the world’s 22 high tuberculosis (TB) burden countries, with the
second highest number of notified rifampicin-resistant TB (RR-TB) and multidrug-resistant TB
(MDR-TB) cases.

Objective—To estimate patient costs associated with the diagnosis and treatment of RR-TB/
MDR-TB in South Africa.

Design—Patients diagnosed with RR-TB/MDR-TB and accessing care at government health care
facilities were surveyed using a structured questionnaire. Direct and indirect costs associated with
accessing RR-TB/MDR-TB care were estimated at different treatment durations for each patient.

Results—A total of 134 patients were surveyed: 84 in the intensive phase and 50 in the
continuation phase of treatment, 82 in-patients and 52 out-patients. The mean monthly patient
costs associated with the diagnosis and treatment of RR-TB/MDR-TB were higher during the
intensive phase than the continuation phase (US$235 vs. US$188) and among in-patients than
among out-patients (US$269 vs. US$122). Patients in the continuation phase and those accessing
care as out-patients reported higher out-of-pocket costs than other patients. Most patients did not
access social protection for costs associated with RR-TB/MDR-TB illness.

Conclusion—Despite free health care, patients bear high costs when accessing diagnosis and
treatment services for RR-TB/MDR-TB; appropriate social protection mechanisms should be
provided to assist them in coping with these costs.
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HEALTH SERVICES for the diagnosis and treatment of tuberculosis (TB) are provided free
of charge by public health services in most countries.1 However, many patients and their
families still face high costs related to seeking and accessing care for their TB illness, and
this puts them at an increased risk of financial difficulties and further impoverishment.2,3
The World Health Organization (WHO) has urged member countries to provide social
protection mechanisms to support TB patients.4,5 The effectiveness of social protection
interventions depends on their timely provision; for TB patients, this means at the time of
diagnosis or treatment initiation.6

The synergistic relationship between poverty and TB illness has been documented in several
studies.7,8 Not only does poverty increase the risk of contracting TB, TB also exacerbates
poverty.7 Loss of income as a result of TB illness is the main reason for adverse economic
circumstances among TB patients and their families.9 Time and income loss due to TB
morbidity are estimated to represent approximately 3—4 months of work time and about 20—
30% of annual household income for TB patients on treatment.10 In the case of premature
death of the patient due to TB, families can lose up to 15 years worth of income or more.
10,11

Extreme health care costs are commonly referred to as catastrophic.12 There is currently no
consensus on the definition of catastrophic costs. However, some researchers define health
care costs as catastrophic if they exceed a given proportion of total household income or
total expenditure in a specified period.13 This proportion could be 10-25% of the annual
household incomel3 or 40% of the household’s capacity to pay.14 Studies estimating patient
costs associated with TB illness have consistently reported that total illness-related costs as a
percentage of individual income are higher for patients with multidrug-resistant TB (MDR-
TB) than drug-susceptible TB (DS-TB).12,15,16 In one of these studies, MDR-TB was
independently associated with the likelihood of incurring catastrophic costs.12

South Africa has the second highest number of patients diagnosed with either MDR-TB or
rifampicin-resistant TB (RR-TB) globally.1 As a result of the high patient burden, national
policy in South Africa has moved towards models of RR-TB/MDR-TB treatment requiring
less hospitalisation,17 which can potentially reduce the poverty impact on RR-TB/MDR-TB
patients and their families. Data on patient costs associated with RR-TB/MDR-TB illness in
South Africa are currently lacking. Knowledge about RR-TB/MDR-TB-related patient costs
can help programme managers design models of care that minimise the impact of poverty.

The primary aim of the present study was to estimate patient costs associated with RR-TB/
MDR-TB.

Study Population and Methods

Study setting

The study was conducted in two municipalities located in two different South African
provinces: the Alfred Nzo District Municipality and the City of Cape Town Metropolitan
Municipality. The Alfred Nzo District Municipality (Eastern Cape Province) is a
predominantly rural district, with approximately 800 000 inhabitants,18 and one of the
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highest unemployment rates in the province (43.6%).19 The City of Cape Town (Western
Cape Province) has an estimated population of 3.6 million,18 with an estimated
unemployment rate in the Cape Town metro of 24% in 2011.19

One subdistrict with high RR-TB or MDR-TB prevalence was purposively sampled in each
municipality: Matatiele (Alfred Nzo) and Khayelitsha (Cape Town). At subdistrict level,
health facilities were selected via purposive sampling to ensure representativeness according
to level of care and size of facility. In Matatiele, the two facilities that provided treatment for
RR-TB/MDR-TB were selected: a community health centre and a TB hospital (serving the
entire Alfred Nzo municipality). In Khayelitsha, four of 10 facilities that provide RR-TB/
MDR-TB treatment were included: two primary health care clinics, a community health
centre and a sub-acute care facility. Patients were also recruited from a central TB hospital,
which serves the entire Cape Town metro and surrounding areas.

In South Africa, services for the diagnosis and treatment of RR-TB/MDR-TB are provided at
no cost to the patients, in accordance with the national policy guidelines on the management
of drug-resistant TB.17 In Matatiele, all patients diagnosed with MDR-TB or RR-TB are
routinely hospitalised as part of their treatment. In Khayelitsha, these patients can initiate
and continue treatment at their primary health care clinics as out-patients, and hospitalisation
is reserved only for clinically unstable patients.20 Patients on RR-TB/MDR-TB treatment
are eligible for support in the form of nutritional supplementation or monthly disability
grant.21 Disability grants (US$125/month)22 are offered to patients who are declared
‘physically incapacitated’ by a medical doctor.23

All RR-TB/MDR-TB patients who were receiving treatment at participating facilities during
February—June 2013 and were available at the facility during data collection times were
invited to participate in the study. Inclusion criteria included a diagnosis of either RR-TB or
MDR-TB, and age =18 years. Patients who were too sick to participate based on the advice
of the medical staff and those diagnosed with extensively drug-resistant TB (XDR-TB) were
excluded. There was no predetermined sample. However, patients were selected to be
inclusive of the following demographic profile: similar proportions of males and females,
different MDR-TB treatment durations and similar numbers of out-patients and in-patients.

Measuring patient costs

A cross-sectional cost-of-illness survey was conducted between 13 February and 6 June
2013 using a structured questionnaire that had been successfully used to collect cost
information for TB patients in previous studies.24 Minor adaptations were made to the
questionnaire by replacing all references to “TB’ by ‘“MDR-TB’, and rephrasing some
questions to allow for a distinction between pre- and post-hospital admission periods. All
interviews were conducted by a trained research assistant at the health facility during the
patient’s regular facility visit or at the hospital (in-patients). Patients at different points of
MDR-TB treatment were asked about their health services utilisation and RR-TB/MDR-TB
illness-related costs. To minimise recall bias, patients were only asked about their illness-
related costs over the past 2 months prior to the day of the interview. Patients were also

Int J Tuberc Lung Dis. Author manuscript; available in PMC 2019 June 04.



s1duosnuBIA Joyiny sispund DN edoin3 ¢

s1dLIOSNUBIA JoLINY sispund DN 8doin3 ¢

Ramma et al.

Page 4

asked about their individual income from any form of employment, government grants,
pensions and non-monetary payments.

Patient costs were estimated according to TB costing guidelines.25 Two broad categories of
costs were estimated: direct (out of pocket) costs and indirect costs for both patients and
their care givers. Direct medical costs included non-prescribed medications bought by
patients, consultation fees and diagnostic tests from private practitioners. Direct non-medical
costs included transportation, nutritional diet supplements, miscellaneous costs (e.g., snacks/
meals purchased during facility visits) and coping costs (e.g., loans taken to pay for RR-TB/
MDR-TB illness-related expenses). Indirect costs included productivity losses resulting from
the inability to work due to RR-TB/MDR-TB illness as well as the cost of illness-related lost
home productivity for both the patients and their care givers.26

Before their MDR-TB illness, the majority of the study participants were either unemployed
or were in jobs that paid close to the minimum wage rate. Income lost due to MDR-TB
illness was therefore estimated by multiplying the estimated number of lost production hours
due to MDR-TB illness by the official minimum wage (US$182/month) for un-skilled
(domestic) workers in South Africa during the period from 1 December 2012 to 30
November 2013 (http://www.mywage.co.za/main/salary/minimum-wages). We assumed an
average workday of 8 h/day and 22 working days/month. Care givers’ lost home
productivity was also estimated by multiplying the total number of hours spent by care
givers caring for the patient by the official minimum wage rate. Total costs for the entire RR-
TB/MDR-TB treatment episode were estimated by adding the mean monthly costs for each
phase of treatment multiplied by the duration of that phase of treatment.

Patients diagnosed with RR-TB are managed essentially in the same way as MDR-TB
patients until confirmation results show rifampicin (RMP) susceptible TB, upon which
MDR-TB treatment is stopped.17 IlIness-related costs were therefore estimated the same
way for these two groups of patients.

Data management and analysis

Ethics

The data from paper-based questionnaires were double-entered into a database created using
Epi-Info 3.4.1 (Centers for Disease Control and Prevention, Atlanta, GA, USA) by two
different individuals. The two data sets were compared to eliminate data entry errors. Data
analysis was performed using STATA (StataCorp. Stata Statistical Software: Release 12.
College Station, TX, USA). Frequency counts and percentages were used to describe
pertinent demographic and socio-economic and treatment variables.Mean, median and
interquartile ranges for direct, indirect and total costs were also calculated. Cost information
(in South African currency) was converted to $US using the following exchange rate: US$1
= ZAR9.62 (average exchange rate, January—December 2013; Currency Converter/Foreign
Exchange Rates/OANDA. http://www.oanda.com/currency/converter/).

The study was approved by the University of Health Sciences Faculty of Health Sciences
Human Research Ethics Committee (HREC REF: 430/2012), Provincial Governments of the
Western Cape, Eastern Cape and the City of Cape Town, Cape Town, South Africa.
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Results

Participants description and health services utilisation

A total of 134 patients undergoing RR-TB/MDR-TB treatment participated in the study
(Table 1): 35/42 at the two Alfred Nzo facilities, and 99/160 at the five Cape Town Metro
facilities. Three patients (Cape Town) declined to participate, while the rest were not
interviewed, either because they were not available during the interview days (1 in Alfred
Nzo and 46 in Cape Town), or they were too sick to participate (6 in Alfred Nzo and 12 in
Cape Town). Interviewed patients were divided into two groups: those in the intensive phase
(first 6 months of treatment) and those in the continuation phase (time following intensive
phase of at least 18 months’ duration).22

The majority (63%) of the patients were in the intensive phase of treatment (Figure 1).
Among this selected (non-representative) patient sample, 88 (66%) were hospitalised at
some point during treatment. The mean duration of hospitalisation among these patients at
the time of interview was 39 * 40 nights (intensive phase) and 19 + 49 nights (continuation
phase).

Patient costs

The mean monthly RR-TB/MDR-TB illness-related costs were greater for in-patients than
out-patients; production time lost due to hospitalisation represented the largest cost
component for in-patients, while nutritional diet supplements were the largest cost
component for out-patients (Table 2). The mean monthly RR-TB/MDR-TB illness-related
costs were higher during the intensive phase than during the continuation phase of treatment,
and production time lost due to hospitalisation was the largest cost component during both
phases of treatment (Table 3).

Impact of RR-TB/MDR-TB illness on patient income

Prior to treatment initiation, 56% of the patients reported no source of income, while the rest
reported a variety of income sources. The proportion of those who reported no source of
income fell to 47% post-treatment initiation (Figure 2). Of the 72 patients who reported
having a source of income post-treatment initiation, 58 (81%) reported that MDR-TB
disability grants were their primary source of income. The proportion of patients who
reported some form of paid employment dropped from 37% before illness to 3% during
treatment. Out-of-pocket costs as a proportion of the monthly official minimum wage ranged
from 14% to 32% (Tables 2 and 3). About 40% of patients in the continuation phase and
26% in the intensive phase reported contracting loans to pay for RR-TB/MDR-TB illness-
related expenses; 44% of the loans had to be repaid with interest, while the remainder were
interest free.

Discussion

The study showed that patients on RR-TB/MDR-TB treatment generally bear a substantial
financial burden as a result of their illness, particularly during the intensive phase of
treatment. Out-patients and those in the continuation phase of treatment reported higher out-
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of-pocket costs than other categories of patients. Post treatment initiation only 3% of the
patients were still employed and disability grants were the primary source of income for
44% of the patients.

Patients in the intensive phase of treatment generally reported longer periods of
hospitalisation than those in the continuation phase. The intensive phase of treatment is the
period when the patient is likely to be very sick and may need closer medical attention.
Alternatively, this could have also been due to policy-driven admissions for treatment
initiation, as was the case in Alfred Nzo municipality, which could lead to longer periods of
hospitalisation. As productivity loss due to hospitalisation was one of the main contributors
to indirect patient costs in this study, MDR-TB treatment models that require no or shorter
hospitalisation may potentially reduce patient costs, in addition to reducing health system
Costs.26

Out-of-pocket costs as a proportion of the monthly minimum wage (14-32%) were also
prohibitively high for the majority of the patients, particularly for those on continuation
phase treatment and for out-patients. As many patients reported having no source of income
before (56%) and during (47%) treatment, it is therefore highly likely that these costs were
catastrophic for many patients.12,13 Furthermore, for patients without a source of income,
any additional costs due to RR-TB/MDR-TB illness is likely to impoverish them further.
Such an impact could be mitigated to some extent by providing socio-economic support to
these patients.6 It was therefore a matter of concern to find that despite the existence of
various forms of support for these patients,21 46% of them were still not accessing support
mechanisms post treatment initiation. The fact that more patients reported accessing
disability grants during the continuation (27%) than the intensive phase (16%) of treatment
may also suggest that there are bottlenecks in the distribution of these grants. An efficient
system is needed to ensure that those who are eligible for this support access it in a timely
fashion.

The main study strengths are the fact that the patient sample was varied with respect to type
of patient, treatment duration and geographical settings, and the use of validated tools and
guidelines.24,25 However, the study has a number of limitations. The use of an official
minimum wage to estimate productivity for all patients could have potentially overestimated
indirect costs among patients who were unemployed prior to their illness or underestimated
indirect costs among those who were employed.25 Future studies should explore alternative
approaches of estimating patient costs to overcome this methodological limitation.27 Costs
were also estimated only from the patients’ perspective and did not include the health
service providers’ costs for providing RR-TB/MDR-TB treatment to these patients.

Furthermore, despite efforts to obtain a more representative sample, in-patients were over-
represented (61%) in the study sample. This was mainly because patients were also recruited
from TB hospitals, which had large numbers of hospitalised MDR-TB patients who were
easily accessible participants. Finally, due to the cross-sectional study design, patients were
not followed throughout their RR-TB/MDR-TB treatment. However, we interviewed patients
who were at different points in their treatment to get a better sense of illness-related costs as
treatment progressed, and used that information to estimate the total costs for a single RR-
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TB/MDR-TB treatment episode (Table 3). Despite these limitations, the study represents the
first attempt to estimate patient costs associated with RR-TB/MDR-TB illness in South
Africa, and can potentially inform models of RR-TB/MDR-TB care in the country.

Conclusion

Despite access to free health care, the majority of study patients reported incurring
substantial costs as a result of RR-TB/MDR-TB, and for many of these patients these costs
were potentially catastrophic. Access to government social protection mechanisms seemed
to be a challenge for most patients, particularly during the intensive phase of treatment,
which means that a high proportion of RR-TB/MDR-TB patients are still at risk of bearing
undue financial burden as a result of their illness.
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Figure 1. Distribution of participants according to duration of treatment.
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Figure 2. Source of income before initiation of treatment and during treatment.
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Table 1

Participants’ demographic information

Intensive phase  Continuation phase Total
(n=284) (n=50) (n=134)
n (%) n (%) n (%)
Sex
Male 38 (45) 24 (48) 62 (46)
Female 46 (55) 26 (52) 72 (54)
Age, years
18-24 10 (12) 8 (16) 18 (13)
25-44 63 (75) 33 (66) 96 (72)
>45 11 (13) 9(18) 20 (15)
Education level
Primary 69 (82) 39 (78) 108 (81)
Secondary 12 (14) 9 (18) 21 (16)
Tertiary 1(1) 1(2) 2(1)
Other 2(2) 1(2) 3(2)
Average monthly income
prior to MDR-TB illness,
$US
<60 5 (6) 4(8) 9(7)
61-100 6 (7) 0(0) 6 (4)
101-200 11 (13) 10 (20) 21 (16)
201-400 9 (11) 7(14) 17 (12)
>400 4(5) 3(6) 7(5)
No income 49 (58) 26 (52) 75 (56)
Patient status
In-patient 71 (85) 11 (22) 82 (61)
Out-patient 13 (15) 39 (78) 52 (39)
Place of treatment initiation
Primary health care clinic 29 (35) 21 (42) 50 (37)
Community health centre 1(1) 4(8) 5(4)
District hospital 18 (21) 16 (32) 34 (25)
Central TB hospital 22 (26) 8 (16) 30 (22)
Tertiary hospital 8 (10) 0(0) 8 (6)
Unknown 6 (7) 1(2) 7 (5)
Municipality
Alfred Nzo 29 (35) 6 (12) 35 (26)
Cape Town 55 (65) 44 (88) 99 (74)

MDR-TB = multidrug-resistant tuberculosis.
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Table 2
Mean monthly costs according to type of patient in 2013 $US

In-patients (n = 82) Qut-patients (n = 52)
Proportion of Proportion of
minimum minimum
monthly wage monthly wage
Patient status mean+SD  median [IQR] % mean+SD  median [IQR] %
Direct costs
Private health care 1.4+80 0 0.8 11+44 0 0.6
Transport 53+26.1 0 2.9 3.6+8.6 0[0-2.4] 2.0
Miscellaneous 6.8+ 145 0[0-5.2] 3.7 21+84 0 1.2
Nutritional diet supplements 12.6 £35.3 1.5[0-9.4] 6.9 492+ 44 42 [20-62] 27.1
Subtotal (direct) 26.0 14.3 56.0 30.9
Indirect costs
Productivity loss: seeking care 10.9+22.6 0.9[0.1-11] 6.0 83x11 2.9 [0.6-14] 4.6
Productivity loss (hospitalisation)  225.2 + 248 149 [45-355] 124.1 26.7 + 80 0 14.7
Carer costs 6.7+19.3 2.1[0-4.6] 3.7 28.2+70.2 0[0-6.2] 15.5
Subtotal (indirect) 2429 133.8 63.2 34.8
Coping costs
Interest on loans 03+4.4 0 [0-0] 0.2 29+84 0 [0-2.6] 1.6
Mean monthly costs, $US 269.2 148.3 1221 67.3

SD = standard deviation; IQR = interquartile range.

Int J Tuberc Lung Dis. Author manuscript; available in PMC 2019 June 04.



syduosnuelA Joyiny sispun4 DA @doing ¢

syduasnuel Joyiny sispund JINd adoin3 ¢

Ramma et al.

Table 3
Mean monthly costs according to phase of treatment in 2013 $US

Page 13

Intensive phase (0-6 months) (n = 84)

Continuation phase (7-24 months) (n = 50)

Proportion of

Proportion of

minimum minimum
monthly wage monthly wage
Duration on treatment mean + SD median [IQR] % mean+SD  median [IQR] %
Direct costs
Private health care 1773 0 11 14+81 0 0.8
Transport 21+74 0 0.9 10.5+35 0[0-3.1] 5.8
Miscellaneous 9.2+317 0[0-5.7] 5.1 29+99 0 1.6
Nutritional diet supplements 16.3+37 4.2[0-14.3] 9.0 44 + 46 35 [10-62] 24.1
Subtotal (direct) 29.2 16.1 58.5 32.3
Indirect costs
Productivity loss: seeking care 77+14.2 0[0-10.3] 4.2 41+6.5 1.3[0.3-4.9] 2.3
Productivity loss: hospitalisation 173.2+190  115.6 [10-227] 95.4 90 + 229 0[0-8.3] 49.5
Carer costs 12.6 +40.8 1.8 [0-4.6] 6.9 32.9+102 0[0-5.1] 18.1
Subtotal (indirect) 1935 106.6 127.0 70.0
Coping costs
Interest on loans 06+4 0 0.3 26+9 0 [0-2.6] 15
Mean monthly costs, US$ 2233 123.0 188.1 103.7
Total costs, $US 4125.6

Total costs for one MDR-TB treatment episode.
SD = standard deviation; IQR = interquartile range.
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