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Abstract

The End TB strategy recommends social protection to mitigate socio-economic impacts of
tuberculosis. Zimbabwe started implementing a conditional cash transfer (CCT) programme
for people on drug resistant tuberculosis (DR-TB) treatment in 2013. We aimed to determine
the proportion of people receiving CCT and effectiveness of CCT in improving treatment out-
comes, explore their experiences with registering for CCT and understand the impact of CCT
from the perspective of beneficiaries. Data from 2014—2021 were extracted from TB registers
and CCT payment records within the National TB Programme. Sixteen in-depth interviews
were conducted with people who were completing treatment or had completed treatment
within two months. Poisson regression, adjusted for province, year of treatment, age and sex
was used to investigate associations between receiving CCT and successful treatment out-
comes among people who were in DR-TB care for >3 months after treatment initiation. Qual-
itative data were analyzed using thematic analysis. A total of 481 people were included in the
quantitative study. Of these, 53% (254/481) received CCT at some point during treatment.
People who exited DR-TB care within three months were 73% less likely to receive CCT than
those who did not (prevalence ratio (PR) = 0.27 [95%Cl: 0.18-0.41]). Among those who
were alive and in care three months after treatment initiation, CCT recipients were 32% more
likely to have successful outcomes than those who did not (adjusted PR = 1.32, [95%CI:
1.00-1.75]). Qualitative results revealed lack of knowledge about availability of CCT among
people with DR-TB and missed opportunities by healthcare providers to provide information
about availability of CCT. Delays and inconsistencies in disbursements of CCT were frequent
themes. CCT were associated with successful treatment outcomes. Improvements in cover-
age, timeliness and predictability of disbursements are recommended.
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Introduction

Only 59% of people receiving treatment for rifampicin resistant/multi-drug resistant tubercu-
losis (RR/MDR-TB) were reported to have successful treatment outcomes globally [1]. Zimba-
bwe mirrors the global picture as treatment success among people on DR-TB treatment has
plateaued around 54% [2,3]. Successful treatment outcomes are defined as treatment comple-
tion and cure while unsuccessful outcomes comprise deaths, loss to follow-up, failure and
relapses [4].

Efforts to improve DR-TB treatment outcomes include i) earlier diagnosis ii) shorter and
less toxic DR-TB regimens and iii) individualised regimens taking into account drug suscepti-
bility results, as highlighted in the first and third pillars of the End TB strategy [5]. While
shorter DR-TB regimens have improved treatment outcomes in some settings [6], additional
interventions aimed at mitigating the economic burden experienced by people affected by
DR-TB may be needed [5,7].

The pooled average of catastrophic costs, i.e. TB-related costs exceeding 20% of a house-
hold’s annual income prior to TB was estimated globally at 43% (95% CI: 34-51) among TB
affected households [8]. This is much higher than the End TB strategy milestone of zero cata-
strophic cost by 2020. Major drivers of catastrophic costs are outside the health system and
include food, transport, and income loss. Across settings, DR-TB affected households incur
higher costs than households affected by drug-susceptible TB [9-14], which may push house-
holds into financial catastrophes, and may act as barriers to accessing TB diagnostic and treat-
ment services [15]. The End TB strategy acknowledges the need for greater action on the social
determinants of TB through implementing universal health coverage and social protection [5].

Social protection is an efficient, redistributive way to mitigate the socio-economic impact of
chronic diseases [16]. It builds resilience of households and may improve attendance at health
facilities and hence health seeking behaviour, which in turn may promote good health out-
comes [17,18]. In the context of TB, social protection may be TB inclusive, TB sensitive and
TB specific [19]. Eligibility to TB inclusive schemes includes a diagnosis of TB or living with a
household member with TB. TB sensitive interventions target people at high risk of TB
through provision of basic income to reduce current and future poverty which in turn may
protect people from TB. However, sustainability of TB sensitive interventions is challenging in
resource limited settings [19]. TB specific interventions target people or households affected
by TB and aim to improve specific TB indicators such as adherence to treatment and treatment
outcomes [19,20]. TB specific social protection interventions may be conditional on beneficia-
ries adopting specific health behaviour such as regular clinic attendance or unconditional
which comes without obligations to beneficiaries [21,22]. The effectiveness of social protection
depends on coverage, size of payouts and timeliness of disbursements [17,23,24]. Early dis-
bursements are crucial since financial resources for most patients are exhausted by the time
they are diagnosed with TB [7,15].

Zimbabwe, a high HIV-TB and DR-TB burden country introduced a DR-TB specific condi-
tional cash transfer (CCT) programme in 2013. The cash transfers are conditional on people
attending follow-up appointments at health facilities. In practice the conditionality is not
enforced. Eligibility for CCT is enrolment into DR-TB treatment regardless of socio-economic
status of the person or household. Under the scheme, people with DR-TB receive USD 25
every month for the duration of treatment. Until December 2019, the cash was disbursed
through a mobile money service called EcoCash. Thereafter, the cash was disbursed via bank
platforms.

This study aimed to evaluate the programme with regards to coverage and effectiveness of
CCT in improving treatment outcomes, using a mixed methods approach.
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Methods
Study setting

The study was conducted in four provinces of Zimbabwe: Masvingo, Matebeleland South,
Harare and Bulawayo. These provinces were purposively selected because of high DR-TB
notification rates. In 2020, the estimated TB incidence was 193 per 100,000 population in
Zimbabwe; prevalence of DR-TB was 3.1% among new cases and 14.0% among retreatment
cases [2,25]. Prior to 2018, people with DR-TB received standardized 18-24 months regimens
including an injectable drug, usually kanamycin [26]. In 2018, a 9-12 months all-oral regimen
was implemented for those without resistance to quinolones.

The conditional cash transfer programme for people with DR-TB in
Zimbabwe

In 2013 the National TB Programme (NTP) introduced a financial support system of USD 25
per month for people with DR-TB. The programme aimed to disburse the first cash transfer
within three months of starting treatment. All people enrolled for DR-TB treatment are eligible
for cash. The cash was initially disbursed in quarterly lump-sums of USD 75 using EcoCash a
mobile money service. In June 2017 Zimbabwe introduced a local currency (ZWL) which ini-
tially traded at 1:1 against the USD. EcoCash could no longer offer USD, but used an in-built
conversion factor based on the prevailing interbank exchange rate to convert USD into local
currency. By April 2020 and February 2022, USD 1 was equivalent to ZWL 25 and ZWL 124,
respectively against the official interbank exchange rate [27]. The unofficial (black market) rate
is usually higher than the interbank rate. Cash was chosen instead of food and food vouchers
because it is logistically easier to distribute and can be accessed even in remote areas. Cash also
gives people affected by DR-TB options with regards to the mix and type of products and ser-
vices (e.g. food and transport to health facilities) they can purchase [16].

From 2014 to 2019, the money was disbursed through a mobile money service (phone-based
payment) called EcoCash, enabling customers to receive CCT and transact directly on mobiles
phones. A national identity document was required to open an EcoCash account, which some
did not have. People affected by DR-TB who could not meet these requirements were asked to
use EcoCash accounts of their next of kin or third parties. Of note, EcoCash connectivity is sub-
optimal in some areas including Matebeleland South province. The method of payment was
changed in January 2020 after EcoCash failed to honour their obligation to pay USD as alluded
above. This prompted the NTP to migrate all the people on DR-TB treatment to bank payment
platforms in four commercial banks that covered all geographical areas in Zimbabwe.

The processing of cash transfers involves multiple tiers of the health care system and is
entirely paper-based. At the end of each month, health facilities compile a list of names of peo-
ple receiving DR-TB treatment. At district level, all lists from health facilities are consolidated,
signed by the District Medical Officer and are submitted to the Provincial Medical Directorate
for consolidation into a provincial return before they are forwarded to the national (central)
office. The NTP removes duplicate names and people who completed treatment, were lost to
follow-up or had died. A payment authorization is submitted to the finance department within
the Ministry of Health and Child Care (MoHCC) for review and to the NTP Manager for
approval. Final approval is sought from the Director of Finance MoHCC before cash is trans-
ferred into EcoCash or bank accounts.

Study population and data collection for the quantitative study

All adults with DR-TB who started treatment between 01 January 2014 and 31 January 2021 in
35 selected health facilities in Masvingo, Matebeleland South, Harare and Bulawayo province
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were eligible for inclusion in the study. Data were extracted from TB registers at health facili-
ties including name, age, sex, HIV status; type of TB, province; date of TB treatment initiation;
treatment regimen, treatment outcomes and date of outcome. In a second step, we used the
names to track data from CCT disbursement logs held at the NTP on whether or not a person
received cash transfers, when the first cash transfer was disbursed, and total amount disbursed.
Data was entered into EpiData entry software version 4.6.0.6 (EpiData Association, Odense,
Denmark). All records were assigned autogenerated unique identifiers, composed of sequen-
tial number, code for health facility and code for province. Personal identifiers were excluded
from the final electronic database.

Study population and data collection for qualitative study

Sixteen adults (>18 years) living in Harare (urban) and Matebeleland South (rural) provinces
who had either completed DR-TB treatment within two months or were left with less than two
months to complete treatment were purposively selected (taking account of age, sex and place
of residence) to take part in in-depth interviews. All interviews were audio-recorded and were
conducted in local languages (Shona and Ndebele) in private locations suggested by partici-
pants. Interview themes included: illness trajectory, health seeking behaviour, knowledge
about availability of CCT, experiences with getting registered for CCT, timeliness of CCT, how
the CCT helped and suggestions to policy makers about CCT. Interviews were transcribed and
translated into English.

Data analysis

Data were entered in EpiData v3.1 (EpiData Association, Odense, Denmark) and were
exported to STATA v17 (StataCorp, College Station, TX) for analysis. The amount of CCT dis-
bursed was used to categorise people with DR-TB into having received at least one CCT or not
having received a CCT (exposure). Continuous data e.g. age were assessed for normality using
the Shapiro-Wilk test and were summarized using means and standard deviations. Categorical
data were summarized using frequencies and proportions. The proportion of people receiving
at least one CCT was calculated by province, year of treatment, age, sex HIV status, treatment
regimen and retreatment status. The factors associated with receiving CCT were investigated
using binominal regression.

Treatment outcomes were categorized into successful (completed treatment and cured) and
unsuccessful (died, failed treatment and lost to follow-up). The effect of CCT (exposure) on
treatment outcomes (outcome) was investigated using binomial regression in a cohort of
patients who were alive and in DR-TB care at three months post-treatment initiation as this
was the minimum time it took to disburse the first CCT. Prior to multivariable analysis, a
directed acyclic graph (DAG) (S1 Fig) was drawn using DAGitty (http://www.dagitty.net/) to
identify confounding variables. Poisson regression with robust variance estimators was then
performed to investigate the effect of CCT on treatment outcomes adjusting for province, year
of treatment, age and sex (confounders identified by the DAG).

Qualitative data were coded both manually and using NVivo version 12 (QSR Interna-
tional). Codes were data and concept driven. Codes were grouped into themes during an itera-
tive process. Data were analyzed using thematic analysis [28]. Names used in quotes have been
pseudonymized.

Ethics

Ethical approval was obtained from the London School of Hygiene and Tropical Medicine
Research Ethics Committee (22579), the Biomedical Research and Training Institute (AP160/
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2020) and the Medical Research Council Zimbabwe (MCRZ/A/2645). Permission to access
DR-TB records was obtained from the Secretary for Health, Ministry of Health and Child Care
Zimbabwe. Written informed consent to take part in and to audio-record in-depth interviews
was obtained from all participants.

Results

Quantitative data for 481 people were extracted. Their mean age was 37.6 years (standard devi-
ation 11.9). The majority (n = 292, 61%) were men and 369 (77%) were co-infected with HIV
(Table 1). Bulawayo and Matebeleland South provinces contributed the majority of partici-
pants (n = 305, 64%). Most (n = 380, 79%) had been on an 18-24 month regimen.

Opverall, 254 (53%) of participants received at least one cash disbursement (Table 1). The
proportion receiving CCT varied across time and province with the highest proportions
recorded in 2020-2021 (71%) and in Bulawayo province (61%) (Table 1 and Fig 1). Successful
treatment outcomes were recorded for 262 (54%). A quarter 119 (25%) died or were lost to fol-
low up (LTFU) within three months of starting treatment (Fig 2, Table 2, S2 Fig). Of these 119
people, only 21 (18%) received CCT.

Table 1. Demographic, clinical characteristics, treatment outcomes and receipt of CCT of people enrolled in the study, 2014-2021, Zimbabwe.

Characteristic Total Received >1 CCT N (%) Prevalence ratio for receiving CCT (95% CI)
481 254 (53)%

Sex Male 292 150 (51) 0.93 (0.79-1.11)
Female 189 104 (55) Reference

HIV status Positive 369 188 (51) 0.86 (0.71-1.04)
Negative 103 61 (59) Reference
Unknown 9

History of TB Previously treated 165 91(55) 1.06 (0.89-1.26)
New 286 149 (52) Reference
Unknown 30

Age category <20 23 12 (52) Reference
21-34 186 104 (56) 1.07 (0.71-1.62)
35-54 228 115 (50) 0.97 (0.64-1.46)
>55 44 23 (52) 1.00 (0.62-1.62)

Province Bulawayo 168 102 (61) Reference
Harare 78 34 (44) 0.72 (0.54-0.95)
Matebeleland South 137 64 (47) 0.77 (0.62-0.96)
Masvingo 98 54 (55) 0.91 (0.73-1.12)

Treatment regimen 18-24 months 380 192 (51) 0.82 (0.64-0.99)
9-12 months 101 62 (61) Reference

Year of treatment initiation 2014-2015 74 47 (64) Reference
2016-2017 158 84 (53) 0.84 (0.67-1.05)
2018-2019 184 77 (42) 0.66 (0.52-0.84)
2020-2021 65 46 (71) 1.11 (0.88-1.41)

Treatment outcomes Successful 262 186 (71) 2.28 (1.85-2.83)
Unsuccessful 219 68 (31) Reference

Died/LTFU< 3mo Yes 119 21(18) 0.27 (0.18-0.41)
No 362 233 (64) Reference

CCT = Conditional cash transfer; CI = Confidence interval; LTFU = Loss to follow up;

* = Row percentage.

https://doi.org/10.1371/journal.pgph.0001027.t001
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Fig 1. Proportion of people with DR-TB who received CCT by province and year of enrolment, 2014-2021, Zimbabwe.

https://doi.org/10.1371/journal.pgph.0001027.g001

Effectiveness of CCT on treatment outcomes

The NTP aims to disburse the first CCT within three months of starting treatment. Hence
the analysis investigating the effectiveness of CCT in treatment outcomes was assessed on a
cohort of 362 people who were alive and in DR-TB care at 3 months post treatment initia-
tion — the earliest time they could have received CCT. Of the 362 people, 262 (72%) had suc-
cessful outcomes (Fig 2 and Table 2). In univariate analysis, there was strong evidence for
association between receipt of CCT and successful outcomes. Those who received CCT
were 35% more likely to have successful treatment outcomes than those who did not, (prev-
alence ratio (PR) = 1.35 [95%CI: 1.16-1.59]) (Fig 3, Table 2). Adjustment for age, sex, prov-
ince and year of treatment did not change the prevalence ratio substantially, (aPR = 1.32,
[95% CI 1.00-1.75]).

Lack of knowledge about the availability of CCT

People with DR-TB viewed DR-TB as a unique disease which required that they be supported
in order for them to complete treatment. However, none of the participants knew about the
availability of CCT prior to getting registered (Table 3). For some, lack of knowledge about
availability of CCT persisted until they completed treatment. Registration for CCT was only
achieved if it was initiated by healthcare workers.

As for me, I didn’t know that there is financial assistance. I thought it [DR-TB] is like any
other disease in which a man is for himself. But I have discovered that one cannot manage on
his own.

Moses_M
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Total mamber errolledin the
study (431)
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Number who received Number who received
CCT(x=11) CCT (x=10)

Number eligible for assessing
the effectiveness of CCT
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(r=46) CCT (n=185)

Fig 2. Flowchart for people with DR-TB whose records were included in the study, 2014-2021, Zimbabwe.
https://doi.org/10.1371/journal.pgph.0001027.9g002

Often, nurses were reported to be too focused on their core business of treating patients
and dispensing medicines to consider the financial wellbeing of patients. This may have
reduced chances for people to get registered for the CCT scheme.

The mistake that I have discovered is that, when a TB patient goes to hospital, their [nurses]
only concern is to treat the patient.

Ruth_F
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Table 2. Factors associated with successful outcomes among people with DR-TB who were enrolled in the study, Zimbabwe, 2014-2021.

Characteristic
Total

Sex

Age category (years)

Province

Year of enrolment

Registered for CCT

Male
Female
<20
21-34
35-54

>55
Bulawayo
Harare
Matebeleland South
Masvingo
2014-2015
2016-2017
2018-2019
2020-2021
Yes

No

Total

362
221
141
18
147
172
25
126
65
97
74
58
113
137
54
233
129

Successful outcomes Number (%)
262 (72)

156 (71)

106 (75)

13 (72)

110(75)

123 (72)

16 (64)

100 (79)

44 (68)

63 (65)
55 (74)
41 (71)
80 (71)
95 (69)
46 (85)
186 (80)
76 (59)

PR (95% CI)

0.94 (0.83-1.07)
Reference
Reference

1.04 (0.77-1.40

0.99 (0.73-1.34

0.89 (0.59-1.34

1.07 (0.91-1.25

0.91 (0.73-1.13

0.87 (0.71-1.07

Reference

P N2 NS sl N2l Nl

Reference
1.00 (0.82-1.23)
0.98 (0.80-1.20)
1.21 (0.99-1.47)
1.35 (1.16-1.59)

Reference

" = Row percentage; PR = prevalence ratio; aPR = adjusted prevalence ratio; CCT = Conditional cash transfer; CI = confidence interval.

https://doi.org/10.1371/journal.pgph.0001027.t002

Implementation challenges of the CCT programme

aPR (95% CI)

0.95 (0.74-1.23)
Reference
Reference

1.05 (0.59-1.88)

1.02 (0.57-1.84)

0.90 (0.43-1.89)

1.05 (0.75-1.47)

0.96 (0.64-1.44)

0.88 (0.61-1.28)
Reference
Reference

1.03 (0.72-1.55)

1.08 (0.74-1.60)

1.21 (0.79-1.86)

1.32 (1.00-1.75)

Reference

Delays in registration were worse for people who were diagnosed in private facilities and those
initially started on first-line TB treatment. Also, people who were transferred from one facility
to another experienced delays in registration. The following quote reflects registration assis-

tance for one participant.

.. .then after some time when I was halfway into my treatment. . .That’s when the EHT [Envi-
ronmental Health Technician] helped me with the paperwork. He also helped me with every-
thing that was needed for me to have an EcoCash account.

Godfrey_M

Transfers mostly happened during the early stages of DR-TB treatment at a time when peo-
ple rely on support by family and friends. Likelihood of CCT registration was also affected by
disruptions due to COVID-19. Staff was redeployed to support COVID-19 efforts and to clin-
ics which experienced staff shortages. This in turn impacted on the continuity of TB service

provision.

We knew each other very well with the nurse who was there and was supposed to administer

my injections the week that followed. But that nurse did not come to work because she has
been transferred and there was a new nurse. I had to start explaining to her all over again.

Peter M

The actual registration process was considered easy. However, once registration was com-

pleted there was often a long delay before the first cash transfer was received.
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Fig 3. Time to unsuccessful outcomes among people with DR-TB, by registration status for CCT, 2014-2021, Zimbabwe.
https://doi.org/10.1371/journal.pgph.0001027.g003

It didn’t take me long [to get registered] and he also advised that it might take 2 to 3 months
for me to get the money but I was not supposed to lose hope since it was definitely going to
come.

Moses M

Inconsistency and delays of CCT disbursements were a recurrent theme. Delays in receiv-
ing CCT increased when EcoCash changed the disbursement conditions, prompting the NTP
to switch to bank payment platforms. The switch, combined with the COVID-19 pandemic
resulted in up to 12 months delays of CCT payouts in 2020.

There is a time we had problems with EcoCash. That’s when it was stopped again and we
were asked to open accounts with ZB bank.

Loveness_F

I got registered in April and got it in February. So you see! From April going to X [hospital]

everyday. . April 2020 to February 2021. . .I got the money in February. It was USD200 but I
got USD185.
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Table 3. Additional themes and quotes.

Themes

Lack of knowledge about availability of
CCT

Lack of knowledge about registration
status

Easy registration process

CCT may not provide enough cushion
against income loss

Delays and unpredictability of CCT

Poor connectivity as a barrier to
registration

Post-TB sequeale

# = pseudonym and sex of participant.

Quotes of supporting themes

Uhmm what you are saying is new to me. For two and a half years I never
heard of such a thing that there is money [chuckles] that is supposed to be
given to people. Peter_M%

Uum. I didn’t know about the incentives. When we went to the clinic there
was a certain man who came requesting for our names and other details so
that we would be given some money. Ruth_F

No. I haven’t received it. They just asked me to send my ID number. I sent
it but nothing happened after that. I didn’t receive money. Spiwe_F

It [registering for CCT] wasn’t difficult for me. Agnella_F

Considering everything that we experienced, the money is too little even
without factoring in the money we spent at traditional healers. Traditional
healers charge exorbitant fees as compared to hospitals. If you go to
hospitals, you only pay for transport since treatment is free, but at
traditional healers, you can’t leave the place without paying something.
That’s how they operate. Caleb_M

It helped me on food but I couldn’t afford to pay rentals with it. Agnella_F

It surely came but as for now it has been long since I last received the
money because it came once. Moses_M

Aaah the money took some time before it came. It comes here and there. It
doesn’t come monthly. Sometimes it comes and then stops. Like the last
batch was in December. Loveness_F

They should disburse the money on time. Even if it’s little but it should be
disbursed on time. Loveness_F

Even if it is $10 or $1 after 5 days. Let the $1 come after 5 days not to be
told that the money has finally come after 9 months! Caleb_M

So I just said to myself that, ‘Aaahh, maybe since I stay where there are

network challenges, maybe I delayed in sending the [ID] number to the

programme. But I am wondering what happened since I did not get any
feedback. I just concluded that maybe I delayed. Spiwe_F

I still don’t have enough strength since I spent the whole year and some
months on the sick bed. So am looking forward to gradually re-gain
strength. Loveness_F

I managed to finish my medication even though I have some side effects, I

experienced lots of side effects on my legs. . .they are numb such that I can’t
walk. For me to walk long distances. . .. Agnella_F.

https://doi.org/10.1371/journal.pgph.0001027.t003

Caleb_M

Delays in CCT disbursements coincided with periods when financial resources of most
people were depleted. Further delays were experienced because people were not informed
(through short message services) when money was credited to their accounts. Thus, additional
costs were incurred because people had to travel to banks to check if their accounts had been
credited. As a result of both delays and unpredictability of CCT, some were pushed into debts.

We had spent all the money that we had by the time I went back to the doctors at Wilkins

who confirmed that it was TB.

Moses_ M

It [money] helped us a lot but sometimes it would not come. So we ended up borrowing and

by the time we got it, we were in debt.
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Agnella_F

Delayed disbursements were backdated and were received as lump-sums which were help-
ful when finally received. Unlike the EcoCash platform, bank accounts store the value of CCT
as USD. On the downside, people with DR-TB incurred exorbitant bank charges. Also bank
officials sometimes tried to pay out in local currency instead of USD.

The third disbursement was USD250. . .The third one, because they had opened banks
accounts for us, we got it in hard currency but the bank gave us USD235.

Tecla F

Then they [bank tellers] said, “So that’s the money you have. We are going to transfer it to
your card [in local currency] then you can go and swipe for groceries”. When the bank man-
ager overheard this, he said, “Give him USD!” I was given the money and I left. That’s how I
got it.

Caleb_M

Perceived impact of CCT from the perspective of beneficiaries

People had different perceptions on the usefulness of CCTs. Those who did not experience sig-
nificant income loss or diagnostic delays found CCTs helpful. CCTs allowed to cover addi-
tional TB-related expenses and to purchase food to share with family and household members.
When CCTs were delayed and received as lump-sums, debts could be repaid and financial
obligations which were not directly related to survival such as schooling could be fulfilled.

Aaah and the money that I received from the Ministry [of Health] helped me a lot.

Felistus_F

It helped me a lot because that time I managed to lessen the burden on my parents who were
taking care of me. I managed to buy some food stuffs, clothes for my children and school uni-
forms and books.

Ruth_F

By contrast, people who either incurred huge income loss and/or costs felt that CCT's were
insufficient. Physical debility and lost income as a result of DR-TB, often exacerbated by late
diagnosis, made the CCT disbursements inadequate to cover financial needs.

The injection itself causes dizziness. There is no way you can go back to work after getting the
injection and a handful of tablets. The moment you start DR-TB treatment, your career is
destroyed.

Ruth-F
Yes it helps. It cannot address every need but it helps. To tell the truth. . .the situation that I

was in.. . .I needed to buy some sugar, cooking oil and everything since I am someone who had
no income. So the money was little.

Loveness_F
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Health challenges related to DR-TB are not only confined to the treatment period. Some
people experienced health problems and physical disability even after completing DR-TB treat-
ment. They continued to incur out of pocket costs for health and income loss since they were
not able to work. However, CCT disbursements are stopped at the end of treatment.

Like now, I have problem with my legs, these toes shiver on their own. You see that? I don’t
know what’s causing that. I also have numbness in my joints. . . I would like to go and see a
doctor but I don’t have money. I need medical attention and food.

Loveness_F

Suggestions provided by people on DR-TB treatment for improving CCT

People affected by DR-TB suggested an opt-out CCT registration system both at private and
public institutions.

They must register the patient immediately wherever MDR is detected either at the hospital or
private doctor.

Moses M

Electronic patient management systems were suggested as a means to ease monitoring of
CCT registration status of all people in DR-TB care even if they are transferred to other
facilities.

Why is the information not in the system so that you access it automatically and you will be
able to know that a-ah here we have this patient?

Peter M

Timely and consistent CCT were highlighted as being important so that people with
DR-TB are cushioned against economic hardships. This would help to plan expenditure and
avert harmful coping strategies such as selling of assets and taking loans at exorbitant interest
rates.

The problem is they fail to live up to their promise of releasing the funds at the stipulated
dates as a result we suffer.

Tecla_F

We sold some chickens to get money to buy sugar, cooking oil or rice. So that’s how we sur-
vived until we reached a point where she would sell some spanners. She would look around
the house to find out if there was something to sell so that we could get some money for bus

fare.
Moses M

Discussion

This study found that receiving CCT increased the likelihood of successful treatment outcomes
in those alive and remaining in DR-TB care at three months post treatment initiation. Only
half of eligible individuals received CCT, with the majority experiencing over 10 months of
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CCT delays, especially during the COVID-19 period. A quarter of participants either died or
were lost to follow within three months of starting treatment, the majority had not received
any CCT. Death was the cause in 76% of those who exited the cohort during the first three
months.

Most CCT schemes in the context of TB aim to improve treatment outcomes (microbiolog-
ical cure and treatment completion) [23,29-31]. The Zimbabwean National TB Strategic Plan
2021-2025 aims to improve DR-TB treatment success from 57% to 75% by 2025, mainly using
innovative adherence support systems like CCTs. Evidence on the effect of social protection
on TB treatment outcomes among people affected by DS- and DR-TB is still growing. One
may argue that TB treatment outcomes measured for surveillance purposes are not the best
metric to measure the effect of CCT. Measurements of wellbeing and protection against harm-
ful coping strategies may be more meaningful. However, given that most CCT schemes aim to
improve treatment outcomes, the results of this study showing that a positive effect of CCT
among those who were in care and alive at three months are important. This is despite the
qualitative results highlighting that USD 25 per month is insufficient to cover expenses and
make up for lost income for most people affected by DR-TB. This finding is supported by data
from the TB cost survey conducted in 2018 which showed that the median costs incurred by
people affected by DR-TB was USD 1,659 [11]. This means people on 18-24 months regimens
and those on 9-months regimens were entitled to totals of USD 450 and USD 225, respectively.
This is just a small proportion (27% and 13.5%, respectively) of the total expenses incurred.

It is possible that the effect of CCT may have differed by socioeconomic status at the start of
treatment. Data on household assets and income is not routinely captured in DR-TB registers
and could not be considered in the analysis. However, the recent cost survey conducted in
Zimbabwe, showed that 90% of DR-TB affected households experience catastrophic costs,
highlighting the vulnerability and low socioeconomic status of most of these households [11].

In line with this study, studies conducted in Nigeria, Brazil and Argentina reported positive
effects of social protection on treatment outcomes [29,30,32,33]. By contrast, studies from
South Africa and Timor-Leste showed either weak or no effect of social protection on adher-
ence and/or treatment outcomes [23,31]. Possible explanations of these conflicting results
could be heterogeneity in study designs, intervention packages and coverage of interventions.
For example, a qualitative process evaluation of a trial investigating the effect of food vouchers
on cure rates among people affected by TB in South Africa revealed that the limited effect may
be explained by under-coverage and inconsistent payouts [34].

Qualitative results of this study revealed frequent delays in receipt of CCT, a finding also
reported in India and South Africa [35,36]. Delays in the Zimbabwean CCT scheme were
worsened when the mode of disbursement was switched from EcoCash to bank accounts. Cov-
erage of CCT was modest and comparable to findings from South Africa [23]. High attrition
due to death and loss to follow-up within the first three months may explain some of the low
coverage. Even among people who stayed in care beyond three months, only 64% received
CCT. Transfers to other health facilities and high staff turnover were identified as hurdles for
people to be registered for CCT. Additionally, healthcare workers were reported to be focused
on administering medication rather than ensuring people affected by DR-TB were registered
for the social protection they were eligible for. Critically, people with DR-TB were not aware
about availability of CCT and were thus not empowered to demand social protection. Poor
access, despite eligibility for social protection is a missed opportunity to improve the socio-
economic situation of DR-TB affected households [37,38]. For better coverage, beneficiaries
need to be linked to social protection more effectively [39].

This study is strengthened by the fact that it was conducted under routine programme con-
ditions. It therefore gives a real-world view of what is unfolding in the programme. Selection
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bias was minimised by including all the DR-TB records that were available in sampled facili-
ties. Quantitative and qualitative data were triangulated to provide nuanced descriptions of
participant experiences. However, this study has limitations. Firstly, some of the DR-TB regis-
ters in Harare (number could not be ascertained) could not be located. However, missing rec-
ords were likely to be missing at random. Secondly, a key variable, the date of receipt of first
CCT was not captured by the NTP. The date was estimated through use of proxy dates when
CCT returns were processed by the finance department at the NTP. Because the exact date of
disbursement was not available we did not perform an analysis investigating the effect of
timely CCT on treatment outcomes. Thirdly, residual confounding cannot be ruled out since
variables such as socio-economic data are not captured in TB registers. The qualitative data
suggests that socio-economic status may be an effect modifier in the association between CCT
and TB treatment outcomes. However, given the low socio-economic status of households
affected by DR-TB, heterogeneity with regards to income and socioeconomic status is likely to
be limited [11]. Also to account for delays in CCT disbursements, we limited the analysis to
those in care at 3 months of DR-TB treatment. By doing so, we potentially introduced survival
bias which may have resulted in overestimating the effectiveness of CCTs. Fourthly, studies
have observed higher treatment success among people on shorter regimens [40,41]. In Zimba-
bwe shorter regimens were gradually introduced from 2018 onwards. A total of 101 (21%)
people were on shorter regimens in this study. Of those, 61% received CCT. There was co-lin-
earity between shorter regimens and year of treatment initiation. Hence we could only adjust
for one variable and decided to adjust for year of treatment initiation as a proxy for treatment
regimen. However, this may not have sufficiently controlled for confounding by treatment reg-
imen. Lastly, we could not access the proportion of people whose returns were rejected on the

Table 4. Suggested recommendations to improve coverage, predictability and impact of CCTs in Zimbabwe.

Challenge Recommendation

Suboptimal coverage « Revise DR-TB registers to capture data on CCT (registration
status and receipt).

Sensitise health care workers on availability and importance of
registering people on CCT.

Engage social workers to assess welfare of people on DR-TB
treatment.

Implement electronic health records to track coverage and access
to CCT in real or near real-time.

Delays, inconsistent disbursements and Decentralise CCT disbursements to district level where patients
suboptimal size of transfer are seen monthly to reduce administrative delays and facilitate
earlier and more consistent disbursements.

Replace the current system of confirming that somebody is still
on treatment by making “disbursing CCT” the default option
once the expected treatment duration is determined. This will
require periodic monitoring to remove people who die or are
LTFU from payment runs.

Introduce fixed dates of CCT disbursements to ensure
predictability and consistency.

Implement account verification procedures at the time of
registration to minimise the number of rejected returns.
Increase the size of the CCT to match the costs and income loss
that is experienced by households affected by DR-TB.

Mitigate socioeconomic effects of post
treatment morbidity and income loss

Extend CCT to cover post-treatment period.

Enhance multisectoral approaches beyond the Ministry of Health
and Child Care.

https://doi.org/10.1371/journal.pgph.0001027.t004
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basis of wrong account details. On average, around 13% of the returns are rejected (personal
communication). It is not clear whether people with rejected returns access CCT at a later
point in time. This means there may be a degree of misclassification in the exposure variable
(receipt of CCT).

Despite these limitations, our study shows that CCT was effective even in a challenging
operational environment, and highlights several areas for improvement and further strength-
ening (Table 4).

Conclusion

CCT were associated with successful treatment outcomes. Improvements in coverage, timeli-
ness and predictability of disbursements are recommended.
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