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Abstract

Drug-resistant (DR) strains of Mycobacterium tuberculosis (M. tb) are increasingly recog-

nised as a threat to global tuberculosis (TB) control efforts. Identifying people with DR-TB

exposure/ infection and providing TB preventive therapy (TPT) is a public health priority. TB

guidelines advise the evaluation of household contacts of newly diagnosed TB cases, with

the provision of TPT to vulnerable populations, including young children (<5 years). Many

children become infected with TB through exposure in their household. Levofloxacin is

under evaluation as TPT in children exposed to M. tb strains with resistance to rifampicin

and isoniazid (multidrug-resistant TB; MDR-TB). Prior to opening a phase 3 prevention trial

in children <5 years exposed to MDR-TB, the pharmacokinetics and safety of a novel formu-

lation of levofloxacin given daily was evaluated as part of a lead-in study. We conducted an

exploratory qualitative study of 10 caregivers’ experiences of administering this formulation.

We explored how the acceptability of levofloxacin as TPT is shaped by the broader impacts

of MDR-TB on the overall psychological, social, and financial wellbeing of caregivers, many

of whom also had experienced MDR-TB. Caregivers reported that the novel levofloxacin for-

mulation was acceptable. However, caregivers described significant psychosocial chal-

lenges in the process of incorporating TPT administration to their children into their daily

lives, including financial instability, withdrawal of social support and stigma. When caregiv-

ers themselves were sick, these challenges became even more acute. Although new child-

friendly formulations can ameliorate some of the pragmatic challenges related to TPT prepa-

ration and administration, the overall psychosocial burden on caregivers responsible for

administering TPT remains a major determinant of effective MDR-TB prevention in children.
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Introduction

In 2019, approximately 10 million people developed tuberculosis (TB) disease and 1.4 million

people died of TB, making it the leading infectious cause of death worldwide [1]. The World

Health Organization (WHO) estimated that close to half a million people developed rifampi-

cin-resistant (RR) TB, of whom 78% had multidrug-resistant (MDR)-TB (defined as disease

caused by strains of Mycobacterium tuberculosis (M. tuberculosis) with resistance to at least iso-

niazid and rifampicin). MDR-TB, even when diagnosed and treated, is associated with poor

treatment outcomes in adults [1]. Approximately 30,000 children (<15 years) develop

MDR-TB disease each year and, although treatment outcomes are better for children when

promptly diagnosed, treatment can be long and challenging [2].

Following exposure to drug-susceptible (DS) TB, TB preventive therapy (TPT) is universally

recommended for all people with substantial risk of progression to disease, including for children

<5 years [1,3]. Multiple TPT regimens are available for children exposed to DS-TB and recently

child-friendly regimens and formulations have been developed [4]. In contrast, the evidence for

TPT following MDR-TB exposure with proven efficacy is limited, and there is limited guidance

from the WHO regarding preventive chemotherapy for children exposed to MDR-TB [5,6].

Most young children are infected with M. tuberculosis in their household, following expo-

sure through parents or other older household members [7]. Household contact tracing activi-

ties involve screening household members for TB disease with the provision of TPT to those

without disease but at high risk of future disease progression [4,8]. Children’s caregivers play

an essential role in uptake, administration and adherence to all child-targeted interventions,

including TPT [9,10]. Recent research suggests that caregivers’ perceptions of TPT influence

their willingness to procure and administer TPT to their children [11–13]. If caregivers delay

treatment administration or are unable to comply with treatment guidelines, children are at

increased risk of progression to TB disease and potentially death [14]. Treatment acceptability,

defined as “the overall ability of the patient and caregiver (defined as ‘user’) to use a medicinal

product as intended (or authorised)”, [15] has become a central concern to childhood antitu-

berculosis treatment [16,17]. However, evidence suggests there are many other determinants

of TPT uptake in young children exposed to MDR-TB [13,18].

Caregivers with MDR-TB in particular experience multiple social, economic and psycho-

logical barriers to their own treatment adherence including stigma, health systems barriers,

catastrophic costs related to care, and psychological distress [19–24]. These same challenges

can also compromise their ability to effectively care for children [25]. This situation is further

complicated when a child is at risk of acquiring TB from their caregiver, potentially leading to

feelings of guilt and experiences of blame [25,26]. The withholding of social support by mem-

bers of their social support network can further impair their capacity for care [26,27]. How-

ever, the ways in which these complex factors affect the overall acceptability of administering

MDR TPT to children has not been explored to date.

TB-CHAMP [28] is a clinical trial to evaluate whether levofloxacin can prevent TB disease

in child (<5 years) household contacts of individuals with MDR-TB. Prior to trial initiation, a

novel, dispersible, child-friendly formulation of levofloxacin was developed by Macleods Phar-

maceuticals (Mumbai, India). During this pre-trial phase, a questionnaire-based study was

conducted to evaluate the palatability of this novel formulation [17]. Concurrently, we con-

ducted a qualitative sub-study to contextualise and triangulate the survey results, by exploring

acceptability more in-depth—including palatability, ease of administration, and social deter-

minants of care. Specifically, we describe the palatability of the formulation and caregivers’

experiences of treatment administration, and then contextualise these relative to the caregivers’

own psychosocial circumstances and experiences of TB disease.
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Methods

Setting

TB-CHAMP is a phase III cluster randomised placebo-controlled trial to assess the efficacy of

levofloxacin in young child contacts (<5 years of age) of MDR-TB implemented at three sites

in South Africa [28]. Before the trial began, the study team conducted a pharmacokinetic lead-

in study to determine appropriate dosages and preliminary palatability and acceptability of the

novel levofloxacin formulation in 27 children [17,28,29]. Although an internationally accepted

standard approach to preventive therapy for children exposed to MDR-TB does not exist, a

regimen consisting of levofloxacin (adult 250 mg formulation), ethambutol and high-dose iso-

niazid is prescribed to children exposed to MDR-TB in Cape Town [17]. Children recruited

were household contacts <5 years of age of MDR-TB index cases who temporarily interrupted

the standard of care regimen. Children were then started on weight-banded doses (15–20 mg/

kg) of the novel, dispersible formulation of levofloxacin, once-daily for 7–14 days before

resuming routine treatment for the remainder of their 6 months TPT. Caregivers administered

the treatment to their children. The study-specific levofloxacin formulation could be adminis-

tered whole, crushed, or dissolved in water and given with or without food.

We report here on qualitive data regarding children and caregivers’ experiences of the

novel, dispersible levofloxacin formulation collected between January and March 2017 in Cape

Town, South Africa. The Western Cape had the highest overall incidence of TB of all provinces

in 2015, estimated at 681 new cases per 100 000 [30]. A prospective surveillance study of con-

firmed MDR-TB in children attending a tertiary hospital in Cape Town, between 2013–2017,

reported an estimated prevalence of between 7.1% and 8.9% [2].

Sampling and recruitment

We employed an ethnographic method to understand what meaning caregivers conferred

upon levofloxacin during treatment administration and other related care interactions with

their children and the health system. The ethnographic method is well-suited to this endeavour

as it encourages researchers to see participants’ engagement with the phenomenon being stud-

ied (in this case levofloxacin) as ‘symbolic action,’ and to attempt to understand the meanings

attributed to the phenomenon [31]. Researchers and participants are together involved in a

process of ‘meaning making,’ as the phenomenon under study is constructed and recon-

structed at every interaction. This approach is, therefore, inherently subjective in terms of the

knowledge it produces, because there is a distinction between the phenomenon and the terms

and theories researchers use to describe and understand them [32].

The unit of recruitment was the child and their caregiver(s). We sampled purposively for

diversity in child age and gender and continued until theoretical saturation in the participants’

experiences of the formulation ingestion and administration. We also conducted 27 days of

semi-structured observations in the unit where study staff administered the levofloxacin for-

mulation to children and demonstrated administration to the caregivers. During this observa-

tion period, we approached potential participants who were enrolled in the lead-in study and

who had been suggested as potential participants by the clinical trial team. We interacted with

participants at each of their study visits over the 7–14-day period on study, resulting in each

child-caregiver dyad unit being observed three or four times (responsive to other demands on

their time).

Thereafter a graduate qualitative researcher contacted the participant and arranged a time and

place suitable to the participant (usually their home or a separate room in the trial site) to conduct

an interview. Although the child-caregiver dyad were the primary participants, caregivers’
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partners and other household members were sometimes present during the interviews. These

other household members would typically continue with their daily tasks and drift in and out of

the conversation for short periods. However, the caregivers remained the primary participants

and respondents during interviews. In two cases the interviews were conducted after participants’

close-out visit of the lead-in study and after restart of the standard of care treatment regimen. In

total, we interviewed 4 boys and 8 girls with two sets of siblings, totalling 10 child-caregiver dyads.

Six of the caregivers had MDR-TB at the time of data collection.

Data collection

Data were collected by two socio-behavioural science graduate researchers. The first author

(DW) was always present and was supported by a fellow researcher fluent in the participant’s

preferred language. Researchers collecting data were experienced research assistants holding

an honours or masters-level degree in social or behavioural science. The interviews ranged

from 15 to 90 minutes, were conducted in the participants’ preferred languages (English, Afri-

kaans, or Xhosa), and used a semi-structured discussion guide. Each interviewer had extensive

experience of using interviews towards data collection and underwent study-specific training

to ensure high-quality data were captured. Additionally, each interviewer had prior experience

working with caregivers of children on treatment. Interviewers endeavoured to supplant any

potential social barriers with caregivers through multiple, extended interactions before sched-

uling the interview. The analysis was led by DW. It was important to recognise that his inter-

pretative lens was shaped by being a white South African male. This will have impacted on the

understanding of the complexities of administering TPT to children exposed to TB (usually by

household members, including the interviewee). Participants’ responses may have been con-

strained by desirability bias or perceived authority over healthcare access. Further, being

unable to speak all participants’ home languages may have limited the ability of the lead analyst

to understand cultural nuance and thus impacted the quality of data collected. Conversely, his

relative ignorance may have allowed probing/clarification questions which may have otherwise

been overlooked. Additionally, being accompanied by an experienced researcher speaking the

participants’ home language may have further negated potential social barriers.

Topics in the interview discussion guides included participants socio-demographic details

including their community and household structures, the caregivers’ knowledge and percep-

tions of TB disease and experiences of administering levofloxacin. All interviews were

recorded using a digital recording device. The interview recordings were then transferred to a

central, secure computer located at Desmond Tutu TB Centre (DTTC) for analysis prepara-

tion. All interviews underwent a five-step transcription process, comprising (1) initial verba-

tim transcription (2) checking for transcription accuracy, (3) initial translation to English, (4)

checking for translation accuracy, and (5) anonymisation. While conducting the household

interviews, researchers also completed a structured observation tool [33].

Data analysis

The data were analysed through an iterative, inductive thematic analysis process [34]. This

approach aims to identify, capture, and describe the central themes and common experiences

shared by participants. DW and LR led the analysis process, with support from GH and RR.

From an ethnographic perspective, theory does not accurately represent ‘reality’ but provides a

useful lens through which to interpret participant’s meaning making. Therefore, the analysis

was not guided by a pre- defined theoretical framework per se, as it was inductive (not deduc-

tive) and thus shaped by what the data revealed. Rather, the ‘acceptability’ of paediatric treat-

ments (see references [16,35–37]) were conceptually engaged to guide interpretation. To do
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so, all the interview transcripts were read and re-read to identify common experiences influ-

encing treatment acceptability across the broader dataset. Exemplary cases, which served to

highlight these experiences were read in greater detail alongside the notes and observational

data for those cases. Shared experiences across the data set were then amassed into the themes

presented in the findings section. Although strict triangulation of the data was not possible, tri-

angulation through the data collection and analysis process, was operationalised in two ways:

(a) field notes of both interviewers present at data collection were written separately and then

reviewed together to clarify perspectives and, (b) interpretation of interviews was achieved

through the iterative analysis process where multiple analysis (co-authors) interpreted the data

and discussed these interpretations.

Ethics

The study was approved by the Health Research Ethics Committee at Stellenbosch University

(M16/02/009), national authorities and local health authorities. All caregiver participants com-

pleted written informed consent prior to participation. Caregivers’ informed consent included

consent for the child in their care to be included in observations and interview discussions.

Confidentiality was retained through de-identifying participants from the data at the point of

data capturing, as well as assigning participants pseudonyms at the point of data transcription.

Findings

Overall, the levofloxacin in children had relatively high acceptability. Caregivers in our study

reported that they were willing to administer this formulation to their well children and

showed a clear understanding of TPT. Children and caregivers also said that they preferred the

levofloxacin formulation over other TB treatment drugs and formulations that they had used

or seen their family members use in the past–describing this formulation as more palatable.

However, even when using this novel levofloxacin formulation, caregivers experienced prag-

matic difficulties integrating TPT for their children into their lives. These difficulties revolved

primarily around the financial and care burden due to TPT experienced by the household.

These challenges were exacerbated for caregivers who were concurrently on treatment for

their own MDR-TB disease, limiting their capacity to care for their children. Caregivers with

MDR-TB described how stigma, shame, and the withdrawal of social support by family and

friends further hindered their ability to ensure that their children received TPT as prescribed.

Willingness to initiate and adhere to TPT

All the caregivers interviewed in this study said they were willing to administer levofloxacin to

their well children to prevent them from developing MDR-TB in future. In their explanations

of their motivations for administering TPT to their children, caregivers showed a good under-

standing of TB transmission and risk and of the potential benefits of TPT. One caregiver,

whose landlord was being treated for MDR-TB, explained her motivation to initiate her child

on TPT:

I stay with this person [being treated for MDR-TB], and I am with him most of the time, so

the child must be protected. [The nurses] said it’s for her protection. They didn’t find TB in

the child. [. . .] I understand it from the point of view that she must be protected, so she

doesn’t get TB (Caregiver1, 9-month-old, girl).

For many caregivers, one of the primary motivators for agreeing to initiate their child on

TPT for MDR-TB was their own experiences of getting sick from MDR-TB and then initiating
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treatment. For example, one caregiver explained that she would prefer for her child to be on

TPT rather than getting as ill as she had and needing to take the full course of MDR-TB treat-

ment, which involves more tablets over a longer period:

It is important because I don’t want to see such small children go through the same [as me].

Do you understand? To cough and maybe to drink more tablets (Caregiver 2, 5-year-old

girl).

Maintaining their children’s health and protecting them from developing MDR-TB out-

weighed challenges caregivers experienced in everyday administration or seeing their child’s

response to the TPT:

DW Is it difficult for you to see your child, to see that he doesn’t like it? Is it difficult for you

to force [him to take the treatment]?

C3 No! It’s for his health. So, no.

C3’s partner It’s for his health (Caregiver 3, 7-month-old boy).

Palatability of the levofloxacin formulation

One of the primary concerns and determinants of ‘acceptability’ when administering treatment

in children, is the poor taste of the treatment and children’s reluctance to ingest it. Several care-

givers, who reported tasting the novel levofloxacin formulation described it in a positive way

saying it smelled nice and they were curious about its taste. One of the caregivers said:

The taste is alright. For me it almost tastes like, in the beginning, like aspirin and afterwards

a mint flavour (Caregiver 2, 5-year-old girl).

Although caregivers spoke positively about the flavour, most thought the taste-masking

‘mint’ flavour was inappropriate for young children and suggested a sweeter flavour (like

strawberry) should be used in future. However, one caregiver said children enjoyed the

‘vapour-like’ feel and aftertaste of mint.

When asked about their experience of preparing and administering the levofloxacin formu-

lation, caregivers often compared it to the standard of care regimen received from their local

clinic. One caregiver said she and her child would fight every time she used the clinic’s TPT reg-

imen, but her child would ask to have the levofloxacin as if it were a carbonated sugary drink:

DW She doesn’t fight you?

C4 We did fight but she drank [the treatment].

DW Ok that’s with the old [regimen you got from the clinic]?

C4 Yes that’s the old treatment. But with the second one [the study levofloxacin] she would

say ‘mummy I want to drink my pill’ [. . .] she likes the taste of the second one [the levoflox-

acin regimen] (Caregiver 4, 4-year-old girl).

Administration challenges

Participants described the novel levofloxacin formulation as both more palatable, and easier to

prepare and administer than the novel standard of care TPT regimen. These challenges were

related to the ease with which caregivers could prepare and administer treatment in ways that
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ensured their child ingested the full dose. For example, when the study team arrived at one

caregiver’s home to interview her, she was busy preparing the standard of care TPT regimen

she had received from the local clinic, which her 2-year-old girl and 6-month-old boy were

taking. This caregiver’s children had already concluded their involvement in the study, where

they had received the novel levofloxacin formulation, and had restarted the standard of care

regimen. We asked her to explain the process while she prepared the treatment received from

their local clinic. She described the poorer taste and longer preparation time needed to admin-

ister the TPT she received from the clinic as compared to the novel levofloxacin formulation.

I grind all these pills at the same time and then I put it in a bit of yoghurt and then she eats

it just like that. But these pills are very bitter [. . .] The other pills [study levofloxacin formu-

lation], they were better. It tasted better (Caregiver 5, 6-month-old boy & 2-year-old girl).

Further, while the caregiver had received a syringe with which to measure the old TPT regi-

men doses she received from the clinic, she pointed out that preparing and administering an

accurate dose was complicated and took a long time.

[The clinic regimen] pills are ground and then I mix it in eight mils of water, then I only

pull up three mils [. . .] then the rest must be thrown away. These pills are also harder than

those other pills and have a casing on them. That also makes it difficult because they don’t

dissolve (Caregiver 5, 6-month-old boy & 2-year-old girl).

The caregiver then closely watched her daughter ingest the TPT, drinking the crushed tab-

lets from a small cup, saying:

Swallow it [pause]. She’s gonna spit it out. Swallow it like mommy showed you with those

other pills. Swallow it. Swallow! Finished! (Caregiver 5, 6-month-old boy & 2-year-old girl).

The caregiver then went on to explain that her daughter often complained about how bitter

the clinic’s regimen was. When she had enough money to buy yoghurt, she told us, she would

mix the clinic regimen’s ground-up pills with yoghurt to help mask the taste. Although easier for

her daughter to ingest, she told us that this approach was unsustainably expensive. After she fin-

ished administering her daughter’s regimen, she then pulled her infant son onto her lap, holding

his arms at his sides while he writhed and cried, and inserted a syringe of the clinic’s regimen into

his mouth. Her son gurgled some of the treatment up as she carefully administered the treatment

with the syringe. Together, administration for both children took well over half an hour.

Other caregivers also described the preparation and administration of the levofloxacin TPT

formulation as ‘easier’ than the local clinics’ regimen, saying, “it’s easy to break, it’s also easy

when you put it in the water” (Caregiver 1, 9-month-old girl). Although the novel levofloxacin

formulation was far easier to prepare and administer, caregivers often still had to employ

deception or bribery to ensure their child ingested the treatment. One caregiver told us that

her 3-year-old daughter had become suspicious of anything she offered her to eat or drink. She

had already exhausted options like crushing the pills and sprinkling them in yoghurt, she

explained, as her daughter now refused any yoghurt. This meant that she had to come up with

new strategies for administering her daughter’s TPT:

You have to plan and strategize ways on like, ‘how am I going to do this with her today? I

must do this I must do this.’ Now I take chips then I pour them into a container, all of
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them, and I also take a lollipop, all the things that are nice, and I put them here and I say

you are not going to get them if you don’t drink your pills (Caregiver 6, 3-year-old girl).

The constant need to ‘strategize’ brought the caregiver close to tears. She found administer-

ing the TPT to be relationally and emotionally taxing, as well as practically demanding. The

relational and emotional burden compounded over time for caregivers trying to ensure long-

term treatment adherence in children, resulting in feelings of powerlessness and insecurity. By

contrast, children’s willingness to ingest the study TPT regimen alleviated this strain on

caregivers.

In addition to the relational and emotional burden on caregivers, broader financial con-

cerns and needs often crept in and impacted the acceptability of TPT for children in resource-

constrained households. The caregiver of a 5-year-old girl disclosed to us that she had previ-

ously discontinued her child’s TPT regimen (which she received from their local clinic) due to

her increased appetite:

I was not happy at all with those pills because [in] November, like I told the nurses, I

stopped giving her the medication because that medication made [my daughter] eat like I

don’t know what! She was [eating] out of bounds man! Continuously! The whole night as

well [. . .] she constantly wanted bread (Caregiver 2, 5-year-old girl).

In this instance the increase in food consumption put the household’s financial stability at

risk and led the caregiver to discontinue her daughter’s treatment. When TPT is too difficult

to integrate into caregiver’s everyday lives, including because of the pragmatic challenges of

preparing and administering the treatment, or if the treatment poses risks to the wellbeing of

other household members, the acceptability of the treatment regimen is diminished.

Challenges to administering TPT as caregiver with MDR-TB

For caregivers with MDR-TB, the pragmatic challenges of administering TPT to their children

are amplified by the need to manage the effects of their own treatment and illness on their bod-

ies and everyday routines. The demands of caring for both themselves and their children often

collided in the moment of administration. One caregiver of a 7-month-old boy, for example,

told us that she was reminded to administer her child’s TPT immediately after returning home

from receiving her own treatment at the local clinic. While her return home served as a

reminder to administer her child’s treatment “every day the same time”, the adverse effects

related to her MDR-TB treatment–both the injections and the 21 pills she took every day–sti-

fled her ability to administer her child’s treatment. When the demands on her own body were

too great–that is, when she was too weak, tired or, as she put it, ‘confused’–she relied on her

partner’s assistance to crush the child’s pills, dissolve them in water and administer the mixture

with a syringe. Her son “didn’t like it at all,” the caregiver explained, meaning that her partner

had to hold him down while administering the treatment. The caregiver’s partner, who was

present at the time of the interview, interjected to explain that he had to help administer the

treatment because “her fingers would spasm or something like that and then I help her, or she

just begins to cry” (Caregiver 3’s partner, 7-month-old boy). When we asked the caregiver

about the adverse effect of her treatment, she said:

it makes me very confused sometimes [. . .]. One moment I feel like myself. The next

moment I feel completely different. I’m not myself [. . .] it looks like I’m crazy (Caregiver 3,

7-month-old boy).
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Thus, the caregiver needed to manage the side-effects of her MDR-TB treatment, whilst

simultaneously navigating the pragmatic challenges of integrating her son’s TPT into her

everyday household routines.

At times, the tension between caring for oneself and caring for one’s children led caregivers

to suspend their own treatment or care to ensure their children received more effective care.

This sacrificial caring was often linked to the financial and social costs of care. A mother

of triplets, for example, recounted to us how it took her almost six months to seek care at a

clinic and receive her MDR-TB diagnosis because of her primary desire to care for her

children:

You always put [your children] first. You don’t even want to give R400 for the doctor for

yourself [. . .]. So I would say for six months I had the cough [. . .] and every month I would

say ‘no I’m not going to take this [money] I’m rather going to buy milk,’ [. . .] cause you

must [use] whatever money you have, you must put away for milk and nappies and you

don’t want to always ask people to help you because now you have triplets (Caregiver 7,

2-year-old girls).

As she explained, her desire to be a good mother required her to put her children’s needs

ahead of her own. She also stressed the importance of being seen to be taking responsibility for

her three children by not asking for too much social support. Presenting oneself as a good

mother or caregiver was made more complicated for the caregivers with MDR-TB in our

study sample because they were also seen to be the reason for their children needing to start

TPT.

Furthermore, these caregivers’ onerous experiences of their own treatment threatened to

overwhelm them and cripple their ability to ensure optimal adherence to TPT in their chil-

dren. We asked the caregiver of a 3-year-old girl if she thought she had the capacity to admin-

ister the full 24 weeks of treatment when restarting the ‘standard of care regimen’. “No, I

don’t” she said “because I am also not well myself.” While she understood that “we are depen-

dent on these pills now”, she also explained that her own experience of pill-taking helped her

understand her child’s experience, “I understand what she’s going through because I myself

don’t like pills.” (Caregiver6, 3-year-old girl).

Later in the discussion, this caregiver confessed that she lacked her husband’s support when

it came to her daughter’s TPT. In fact, her husband was often hostile towards her for causing

their daughter distress during TPT administration. When asked if her husband ever assisted

with administering the TPT, she explained:

Oh, her dad is always at work. And other times if he is here, he will say ‘leave her alone,’

because he doesn’t want her to cry. [. . .] I’m the only one who is in charge of the pills. I

doubt he even knows. Have you seen when someone knows if you were not there, or if you

are ill, how it’s done? He isn’t even interested in that because her pills just sit there. Even

mine [treatment], I don’t think he has an idea. He asked me ‘how many [pills] are there,

then he exclaimed ‘oh my! Twenty-something!’ I’m just saying that I don’t know how men

don’t pay attention (Caregiver 6, 3-year-old girl).

The caregiver’s struggle to administer her daughter’s TPT involved an ongoing mental bat-

tle of prioritising both hers and her daughter’s treatment adherence in the face of adversity.

This adversity went beyond the practical aspects of strategizing different ways of preparing

and administering her daughter’s TPT. While struggling with her own treatment and having

to physically fight with her daughter about the novel TPT, she also had to struggle against her
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husband’s apparent indifference to both her own and her daughter’s treatment. Caregivers on

treatment for MDR-TB who did not receive support from their immediate family members or

other social networks struggled to adhere to their own treatment regimens, greatly impacting

their present and future capacity to care for their children.

Caregivers’ experiences of stigma and its impact on their ability to ensure

their child adheres to TPT

Withdrawal of social support by family or friends due to the stigma surrounding an MDR-TB

diagnosis and blame for exposing household contacts to MDR-TB intersected with partici-

pants’ own feelings of guilt and shame. The caregivers with MDR-TB experienced all three

domains of stigma–enacted, anticipated, and internalised–about their own diagnosis, and fre-

quently their child’s diagnosis reinforced that experience as either a further reminder or

an additional reason for being blamed. Caregivers spoke about how family members and

others limited interactions with them following their diagnosis or blamed them for the

‘immoral behaviour’ assumed to be involved in exposing themselves (and their children) to

MDR-TB.

Caregivers’ experiences of enacted stigma. One caregiver reflected on the tension

between her sense of self as a moral person and other people’s perception of her MDR-TB

diagnosis: “you’re trying your best to live right [. . .] and then you just get [MDR-TB] just by

being on a train or in a taxi” (Caregiver 7, 2-year-old triplets). She recounted how her partner

blamed her for her MDR-TB diagnosis, “one night we argued and then he just said ‘Yes, you

brought TB into this house.’ You see, he thought I was smoking with someone or whatever”

(Caregiver 7, 2-year-old triplets). The caregiver described how she had to fight against prejudi-

cial discourse that cast her TB diagnosis as shameful and raised questions about her capacity as

a mother, and her fidelity to her spouse. After trying to explain the route of transmission of

MDR-TB and that ‘anyone can get it,’ she also sought additional support from a social worker

to try to alleviate the speculation of misconduct on her part.

For another caregiver the sense of shame and experience of stigma subsequent to her

MDR-TB diagnosis was coupled with experiences of enacted stigma. The caregiver described

how her sister would put a seat between them when attending the cinema, and her family

forced her to use a specific mug in the house and insisted that her toothbrush be stored apart

from other family member’s toothbrushes. The caregivers’ experience at home appeared to

heighten her fear of possible stigmatisation outside the household.

Caregivers’ experiences of anticipated stigma. At the same time as managing her angst

over being stigmatised at home, the caregiver feared further stigmatisation from others in the

community. She admitted to crying after being diagnosed with MDR-TB, and to feeling

ashamed of her diagnosis:

I still feel ashamed. I don’t want to go out. And I don’t really like the fact that you’re wearing

[those] clothes either. That uniform [DTTC staff wear when collecting data] with this TB

sign. I don’t like it. I don’t want people to know. I basically just hide. I don’t want family to

know. I just want to be on my own (Caregiver 8, 2-year-old girl).

The caregiver also spoke about having to manage the loss of her identity as both financially

independent and as a mother. After being diagnosed with MDR-TB, she had to leave her job

as the manager of a restaurant. Before her diagnosis, she explained, she was able to look after

her daughter and even give her ‘what she never got’ as a child. But after her diagnosis, she

became financially reliant on her parents again. The loss of financial independence was
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coupled with a feeling of loss of control over her life. Her life, she explained, had become

focused solely on managing her MDR-TB.

Her feelings of dependence were amplified by the demands of administering her daughter’s

TPT treatment. When asked about how she administered TPT to her daughter, the caregiver

described how her relationship with her own treatment had alienated her from her daughter,

and that she had relinquished responsibility for administering her child’s TPT to her mother:

[I don’t]; my mother gives her tablets, because with so many tablets I need to drink I want

to stay away from tablets [. . .]. After my mother gives [my daughter her TPT] I can still

smell the tablets on her. That’s what has pushed me a little away from my daughter. I can

smell the medication, and I hate the smell of it. I must already take twenty odd tablets. So, I

let my mother give her the tablets (Caregiver8, 2-year-old girl).

The caregiver’s adverse reaction to her own treatment impeded her ability to administer

her daughter’s TPT. However, as with other caregivers interviewed, she later remarked that

her daughter’s health and wellbeing as well as her own desire to regain her role as mother

motivated her to stay on treatment despite the difficulties she faced.

Caregivers’ experiences of internalised stigma. The struggle to retain an identity as a

good mother in a household filled with accusation and stigmatisation could be a constant chal-

lenge. Furthermore, it appeared that mothers battled with the effects of isolation and depres-

sion, commonly brought on by a TB diagnosis [38]. Caregivers’ narratives were often laden

with shame at being unable to properly care for their children on various levels, including

financial, emotional, and practical. Caregivers expressed managing their own disease, navigat-

ing interpersonal conflict and emotional distress whilst simultaneously trying to care for their

children was a great challenge.

However, when caregivers were able to overcome the shame and stigma associated with

MDR-TB, they described how adhering to their own treatment and being cured of MDR-TB

was the best way to care for their children in the long-term. One caregiver recalled how she

had almost given up on life, succumbing to the prejudice she had seen someone else with

MDR-TB experience, when she was first diagnosed with MDR-TB two years prior to our

interview:

I know where I got it. I used to live at one of my friend’s house and with the people at the

back. She didn’t take her medication and so she started to give [TB] to everyone! And I was

the closest to her. Her mother didn’t want to wash her. I washed her. I dressed her. I wasn’t

scared of her. So, I was in their house most of the time, that’s why I picked it up quickly

(Caregiver 9, 6-month-old boy).

After witnessing how her friend had been abandoned by her family, the caregiver stopped

taking her own treatment, saying “I could just die”. The participants’ vicarious experience of

stigmatisation through witnessing her friend’s abandonment, and probable subsequent self-

stigmatisation and resignation to dying of MDR-TB was, however, recast when she found out

she was pregnant. She decided she would need to care for herself to care for her son:

Now my child has to go through all this stuff because of my stupidness! Sometimes I get so

frustrated, [especially] when I have to go to the hospital! [. . .] Joh! I stressed a lot. Then I

just tell myself ‘okay fine, that time [my son] wasn’t here’ [. . .] I felt alone [. . .] now Jakes is

here, so I have to go through this [treatment]. [. . .] It’s for my safety and for his safety

(Caregiver 9, 6-month-old boy).
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Although the caregiver sorely regretted her decision to discontinue her previous treatment

regimen, she also recognised that at the time, her son “wasn’t here,” and “he gives me hope

every day.” Like other caregivers’ narratives, the caregiver derived motivation to care for her-

self from her desire to better care for her son. Additionally, she had begun to receive social sup-

port from people in her local church who knew about her disease, which gave her “more

courage”.

In the narratives of many caregivers their MDR-TB diagnosis initiated a cascade of negative

experiences, which cumulatively affected their ability to administer TPT to their children.

Caregivers with MDR-TB suffered from their own physical ailments and struggled to manage

a complex treatment regimen. They also experienced blame and shame because of the stigma

surrounding their diagnosis. Being blamed for their diagnosis and experiencing shame limited

caregivers’ ability to activate social support. A lack of social support increased their sense of

isolation and impacted their overall capacity to ensure optimal care for themselves and their

children. This cascade of negative experiences could be interrupted if caregivers received suffi-

cient social support to manage their own diagnosis. For caregivers who received greater social

support they recounted feeling capable of ensuring their own and their child’s treatment

adherence.

Discussion

Overall, we found the novel levofloxacin formulation for the prevention of MDR-TB was

acceptable amongst caregivers in our study sample, conventionally defined as the user’s ability

to use medicine as directed [15]. Our findings contextualise and build on the quantitative find-

ings of the lead-in acceptability study of this levofloxacin formulation, which also revealed

high levels of acceptability [17]. Caregivers reported that the novel, child-friendly levofloxacin

regimen was easy to prepare and administer due to its soluble formulation and overall palat-

ability, especially when compared with the arduous preparation and administration processes

required for the bitter TPT regimens they had received from their local clinics. Our findings

illustrate how factors related to treatment formulation and palatability continue to play an

important role in determining the acceptability and adherence to TPT. Furthermore, we

found that caregivers were motivated to use the TPT as directed, despite administering it to

otherwise well children.

Other studies on the experiences of caregivers administering TPT in children have, how-

ever, presented a mixed picture. In 2010, the South African government made a commitment

to integrate TPT into the existing TB and HIV care programmes for children and adults. How-

ever implementation and uptake of TPT for children has remained suboptimal with about a

third of children with TB going undiagnosed or unreported in South Africa [39,40]. The rea-

sons for the slow integration of TPT into the health system include health systems barriers like

limited implementation of contract tracing, poor acceptability of TPT regimens, inconsistent

knowledge about TPT guidelines, and misconceptions among health workers and patients

about the risks of developing drug resistance [41–45]. Caregivers in our study said they were

motivated to administer TPT because they did not want the child to experience MDR-TB dis-

ease or treatment as they (the caregivers) had. Some understood TPT to protect their child

from MDR-TB, while others understood TPT to build their child’s immune system and

thereby ensured their child did not develop MDR-TB. This may be an important consideration

when health workers communicate how TPT works to caregivers.

Studies from other low- and middle-income countries have found health education among

health workers and caregivers, stigmatisation, concerns about the possibility of developing TB

resistance, and uncertainty around the logic of administering treatment to well children, to
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impede TPT uptake and adherence in children [13,46,47]. Although caregivers in our study

found it easier to prepare and administer the novel levofloxacin formulation compared to the

standard of care treatment, it was often still necessary to overcome children’s ongoing resis-

tance to treatment ingestion. Caregivers bribed, threatened, tricked, and praised children to

encourage them to ingest treatment. This finding is well-established in other literature on

treatment administration in children [48,49].

Despite the broad nature of the definition presented above, measures of acceptability have

predominantly revolved around the palatability of drug formulations and the ease of treatment

administration [35]. Our findings corroborate recent research among caregivers in Africa

which suggests that the use and uptake of TPT, as well as other long-term medical conditions

in children, is complicated by the psychosocial circumstances into which children’s treatment

is introduced [50,51]. Other research has also illustrated how the everyday practices of caring

for children is further complicated when caregivers themselves were sick [25,52]. The caregiv-

ers in our study with MDR-TB experienced additional challenges in the form of side effects,

and financial and social costs related to their own treatment regimens. These caregivers had to

manage the tensions between caring for themselves and their child(ren), which included rely-

ing on others to help administer their child’s TPT while they managed the adverse effects of

their own treatment.

The challenges to administering TPT reported by caregivers in our study were compounded

by their concurrent experience of MDR-TB disease and experiences of stigma. People with

(MDR-) TB experience their diagnosis as devaluing and as a mark upon their bodies, which

may negatively impact patients’ willingness to access and engage with healthcare services

[53,54]. According to Naidu and colleagues [55], people with MDR-TB experienced higher lev-

els of stigma than people with DS-TB and are at increased risk of developing depression. How-

ever, other research suggests MDR-TB stigma-related depression may be due more to

underlying socio-economic needs than the MDR-TB diagnosis [38]. Caregivers with MDR-TB

in our study expressed fearing anticipated stigma from others due to their diagnosis, at some

point during their treatment journey, and some had internalized stigma, sanctioning pejora-

tive feelings, prejudice or discrimination expressed by others towards people with MDR-TB

[56,57]. Research among caregivers of children on antituberculosis treatment and antiretrovi-

ral treatment has explored how mothers bear the bulk of responsibility for care and often feel

guilt and shame at putting their children in harm’s way [26,58]. Some research has also shown

that older children may similarly internalise stigma following an MDR-TB diagnosis [59].

The mechanisms underlying stigmatisation within households in which one or more people

are on preventive therapy or treatment for MDR-TB is still unclear. Yet, our findings suggest

that caregivers’ ability to adhere to their own treatment and overcome the guilt, shame and

stigma related to their MDR-TB diagnosis, impacted their ability to ensure their child(ren)’s

optimal adherence to MDR-TPT. Qualitative research suggests that people on long-term treat-

ment, like those with MDR-TB, weigh their psychosocial and socio-economic needs and cir-

cumstances alongside their medical or health-related needs when deciding whether to adhere

treatment regimens [60]. There is some evidence to suggest that people with MDR-TB receiv-

ing appropriate socio-economic and psychological support could have significantly better

health outcomes than those without support [61,62].

These are the first qualitative data looking at TPT for children exposed to MDR-TB. As

such the findings have value for research on the acceptability of TPT among caregivers and

their children. One of the key strengths of our study design was having several interactions

with each caregiver over time, allowing us to build rapport and engagement. Further, we sam-

pled purposively for diversity to facilitate transferability–although extrapolation to other con-

texts should always consider this limitation. Our sample population was drawn from a clinical
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trial setting where participants receive more personalised care than is possible in the public

health system. Conversely, the children in this study had already been on a difficult treatment

regimen. It is possible that treatment naïve children may have responded differently. Further-

more, caregivers in this sample were more likely to receive detailed explanations to any queries

they may have had related to TPT and/or TB transmission and infection. This may explain

why none of the caregivers in our study were less sceptical of administering TPT to their well

children. Also, all but one of the caregivers in our study were mothers. Finally, although chal-

lenging in children under 5 years, the study would have benefitted from engaging with chil-

dren directly alongside their caregivers about their experiences of both caring and being cared

for, to further illuminate challenges particular to young people [63]. This is an opportunity for

future research, particularly as there are now several TPT studies currently enrolling older chil-

dren, and as guidelines are increasingly advocating for the provision of TPT to older children,

adolescents, and adults [64].

We illustrated how caregivers’ everyday choices of when and how to use treatment are

influenced by psychosocial circumstances as much as they are by the treatment itself. As a

counterpoint, we have highlighted the everyday jeopardies of using treatment in resource con-

strained settings. We have argued that these complexities are even more challenging for care-

givers with MDR-TB to navigate. Caregivers’ MDR-TB diagnosis initiated intra- and

interpersonal tensions they must deftly navigate to ensure they can rely on others for psycho-

social and financial support throughout their own and their child’s treatment period(s). Thus,

the paper introduces an opportunity for new research into the impact other people’s diagnosis

and treatment within the same household may have on children’s treatment overall acceptabil-

ity—including treatment uptake and adherence.

Additionally, we contribute to existing research on the acceptability of TPT and TB treat-

ment in children, by illustrating the impact contextual exigencies have on the overall accept-

ability of treatment in children. It is imperative that health system policies begin to

acknowledge how caregivers’ household circumstances circumscribe the possibilities for chil-

dren’s overall health and wellbeing. These factors include the dynamics of treatment prepara-

tion and administration in the home and the emotional, relational, and financial burden of

care on the household into which treatment is introduced.

We urge drug developers and policy makers to continue to prioritise the creation and expedi-

ent roll-out of child-friendly antituberculosis treatment, that ameliorate the burden on caregivers

and their households administering treatment to children. Drawing on the findings of previous

research and our own study insights, we suggest that caregivers with MDR-TB should be offered

psychosocial, economic and health systems support equal to their needs, to support adherence to

their own treatment and their child’s TPT. This will likely require close interaction between com-

munity-based health workers and people (including caregivers) with MDR-TB. These complexi-

ties of care are probably not unique to MDR-TB, nor to the South African context, but they are

probably most profoundly felt in places of resource constraint where opportunities to choose dif-

ferent formulations, health services and manage potential stigmatisation, are limited.

Supporting information

S1 File. This is the semi-structured discussion guide.

(PDF)

Acknowledgments

The authors thank the caregivers and children who participated in this study.

PLOS ONE Practical and psychosocial challenges influence the acceptability of MDR TPT for young children

PLOS ONE | https://doi.org/10.1371/journal.pone.0268560 July 14, 2022 14 / 18

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0268560.s001
https://doi.org/10.1371/journal.pone.0268560


Author Contributions

Conceptualization: Dillon T. Wademan, Graeme Hoddinott, Ria Reis, Lindsey J. Reynolds.

Data curation: Dillon T. Wademan.

Formal analysis: Dillon T. Wademan, Graeme Hoddinott.

Funding acquisition: James A. Seddon, Anneke C. Hesseling, Anthony J. Garcia-Prats.

Investigation: Graeme Hoddinott, Susan E. Purchase, James A. Seddon, Anneke C. Hesseling,

Anthony J. Garcia-Prats.

Methodology: Graeme Hoddinott.

Project administration: Graeme Hoddinott, Susan E. Purchase, James A. Seddon, Anneke C.

Hesseling, Anthony J. Garcia-Prats.

Resources: James A. Seddon, Anneke C. Hesseling, Anthony J. Garcia-Prats.

Supervision: James A. Seddon, Anneke C. Hesseling, Ria Reis, Lindsey J. Reynolds.

Validation: Susan E. Purchase.

Writing – original draft: Dillon T. Wademan, Graeme Hoddinott, Ria Reis, Lindsey J.

Reynolds.

Writing – review & editing: Dillon T. Wademan, Graeme Hoddinott, Susan E. Purchase,

James A. Seddon, Anneke C. Hesseling, Anthony J. Garcia-Prats, Ria Reis, Lindsey J.

Reynolds.

References
1. WHO. Global tuberculosis report 2020. Geneva: World Health Organisation; 2020.

2. Schaaf HS, Garcia-Prats AJ, Draper HR, Rautenbach C, Bosch C, Demers AM, et al. Trends in drug

resistance in childhood tuberculosis in Cape Town, South Africa. Pediatr Infect Dis J. 2020; 39: 604–

608. https://doi.org/10.1097/INF.0000000000002631 PMID: 32520889

3. Fox GJ, Dobler CC, Marais BJ, Denholm JT. Preventive therapy for latent tuberculosis infection—the

promise and the challenges. Int J Infect Dis. 2017; 56: 68–76. https://doi.org/10.1016/j.ijid.2016.11.006

PMID: 27872018

4. Marais BJ. Newer drugs for tuberculosis prevention and treatment in children. Indian J Pediatr. 2019;

86: 725–731. https://doi.org/10.1007/s12098-018-02854-8 PMID: 30707347

5. Seddon JA, Whittaker E, Kampmann B, Lewinsohn DA, Osman M, Hesseling AC, et al. The evolving

research agenda for paediatric tuberculosis infection. Lancet Infect Dis. 2019; 19: e322–e329. https://

doi.org/10.1016/S1473-3099(18)30787-4 PMID: 31221543

6. Seddon JA, Johnson S, Palmer M, van der Zalm MM, Lopez-Varela E, Hughes J, et al. Multidrug-resis-

tant tuberculosis in children and adolescents: current strategies for prevention and treatment. Expert

Rev Respir Med. 2021; 15: 221–237. https://doi.org/10.1080/17476348.2021.1828069 PMID:

32965141

7. Schaaf HS. Diagnosis and management of multidrug-resistant tuberculosis in children: a practical

approach. Indian J Pediatr. 2019; 86: 717–724. https://doi.org/10.1007/s12098-018-02846-8 PMID:

30656560

8. Hamada Y, Glaziou P, Sismanidis C, Getahun H. Prevention of tuberculosis in household members:

estimates of children eligible for treatment. Bull World Health Organ. 2019; 97: 534–547D. https://doi.

org/10.2471/BLT.18.218651 PMID: 31384072

9. Skinner D, Mandalakas AM. Pasting together the preventive therapy puzzle. Int J Tuberc Lung Dis.

2013; 17: 175–177. https://doi.org/10.5588/ijtld.12.0230 PMID: 23211672

10. Liu F, Ranmal S, Batchelor HK, Orlu-Gul M, Ernest TB, Thomas IW, et al. Patient-centred pharmaceuti-

cal design to improve acceptability of medicines: Similarities and differences in paediatric and geriatric

populations. Drugs. 2014; 74: 1871–1889. https://doi.org/10.1007/s40265-014-0297-2 PMID:

25274536

PLOS ONE Practical and psychosocial challenges influence the acceptability of MDR TPT for young children

PLOS ONE | https://doi.org/10.1371/journal.pone.0268560 July 14, 2022 15 / 18

https://doi.org/10.1097/INF.0000000000002631
http://www.ncbi.nlm.nih.gov/pubmed/32520889
https://doi.org/10.1016/j.ijid.2016.11.006
http://www.ncbi.nlm.nih.gov/pubmed/27872018
https://doi.org/10.1007/s12098-018-02854-8
http://www.ncbi.nlm.nih.gov/pubmed/30707347
https://doi.org/10.1016/S1473-3099%2818%2930787-4
https://doi.org/10.1016/S1473-3099%2818%2930787-4
http://www.ncbi.nlm.nih.gov/pubmed/31221543
https://doi.org/10.1080/17476348.2021.1828069
http://www.ncbi.nlm.nih.gov/pubmed/32965141
https://doi.org/10.1007/s12098-018-02846-8
http://www.ncbi.nlm.nih.gov/pubmed/30656560
https://doi.org/10.2471/BLT.18.218651
https://doi.org/10.2471/BLT.18.218651
http://www.ncbi.nlm.nih.gov/pubmed/31384072
https://doi.org/10.5588/ijtld.12.0230
http://www.ncbi.nlm.nih.gov/pubmed/23211672
https://doi.org/10.1007/s40265-014-0297-2
http://www.ncbi.nlm.nih.gov/pubmed/25274536
https://doi.org/10.1371/journal.pone.0268560


11. Boffa JM, Mayan M, Ndlovu S, Fisher D, Staples S, Sauve R, et al. When prevention is dangerous: per-

ceptions of isoniazid preventive therapy in KwaZulu-Natal, South Africa. Public Heal Action. 2019; 9:

24–31. https://doi.org/10.5588/pha.18.0040 PMID: 30963039

12. Boffa JM, Mayan M, Ndlovu S, Mhlaba T, Williamson T, Sauve R, et al. The role of agency in the imple-

mentation of Isoniazid Preventive Therapy (IPT): lessons from oMakoti in uMgungundlovu district,

South Africa. PLoS One. 2018; 13: 1–16. https://doi.org/10.1371/journal.pone.0193571 PMID:

29513719

13. Hirsch-Moverman Y, Mantell JE, Lebelo L, Wynn C, Hesseling AC, Howard AA, et al. Tuberculosis pre-

ventive treatment preferences among care givers of children in Lesotho: a pilot study. Int J Tuberc Lung

Dis. 2018; 22: 858–862. https://doi.org/10.5588/ijtld.17.0809 PMID: 29991393

14. Moore BK, Erasmus L, Ershova J, Smith SE, Ndjeka N, Podewils LJ. Pre-treatment loss to follow-up

among children with multidrug-resistant tuberculosis in South Africa, 2008–2010. PLoS One. 2020; 15:

e0230504. https://doi.org/10.1371/journal.pone.0230504 PMID: 32255811

15. Kozarewicz P. Regulatory perspectives on acceptability testing of dosage forms in children. Int J

Pharm. 2014; 469: 245–248. https://doi.org/10.1016/j.ijpharm.2014.03.057 PMID: 24704104

16. Wademan DT, Busakwe L, Nicholson TJ, van der Zalm M, Palmer M, Workman J, et al. Acceptability of

a first-line antituberculosis formulation for children: qualitative data from the SHINE trial. Int J Tuberc

Lung Dis. 2019; 23: 1263–1268. https://doi.org/10.5588/ijtld.19.0115 PMID: 31931909

17. Purchase SE, Garcia-Prats AJ, De Koker P, Draper HR, Osman M, Seddon JA, et al. Acceptability of a

novel levofloxacin dispersible tablet formulation in young children exposed to multidrug-resistant tuber-

culosis. Pediatr Infect Dis J. 2019; 38: 608–610. https://doi.org/10.1097/INF.0000000000002268 PMID:

30550511

18. Jacobson KB, Niccolai L, Mtungwa N, Moll AP, Shenoi S V. “It’s about my life”: facilitators of and barriers

to isoniazid preventive therapy completion among people living with HIV in rural South Africa. AIDS

Care. 2017; 29: 936–942. https://doi.org/10.1080/09540121.2017.1283390 PMID: 28147705

19. de Vries SG, Cremers AL, Heuvelings CC, Greve PF, Visser BJ, Bélard S, et al. Barriers and facilitators

to the uptake of tuberculosis diagnostic and treatment services by hard-to-reach populations in coun-

tries of low and medium tuberculosis incidence: a systematic review of qualitative literature. Lancet

Infect Dis. 2017; 17: e128–e143. https://doi.org/10.1016/S1473-3099(16)30531-X PMID: 28291721

20. Virenfeldt J, Rudolf F, Camara C, Furtado A, Gomes V, Aaby P, et al. Treatment delay affects clinical

severity of tuberculosis: a longitudinal cohort study. BMJ Open. 2014; 4: 1–8. https://doi.org/10.1136/

bmjopen-2014-004818 PMID: 24916087

21. Theron G, Peter J, Zijenah L, Chanda D, Mangu C, Clowes P, et al. Psychological distress and its rela-

tionship with non-adherence to TB treatment: A multicentre study. BMC Infect Dis. 2015;15. https://doi.

org/10.1186/s12879-015-0964-2

22. Resch SC, Salomon JA, Murray M, Weinstein MC. Cost-effectiveness of treating multidrug-resistant

tuberculosis. PLoS Med. 2006; 3: 1048–1057. https://doi.org/10.1371/journal.pmed.0030241 PMID:

16796403

23. Loveday M, Sunkari B, Master I, Daftary A, Mehlomakulu V, Hlangu S, et al. Household context and

psychosocial impact of childhood multidrug-resistant tuberculosis in KwaZulu-Natal, South Africa. Int J

Tuberc Lung Dis. 2018; 22: 40–46. https://doi.org/10.5588/ijtld.17.0371 PMID: 29297424

24. Wingfield T, Boccia D, Tovar M, Gavino A, Zevallos K, Montoya R, et al. Defining catastrophic costs and

comparing their importance for adverse tuberculosis outcome with multi-drug resistance: a prospective

cohort study, Peru. PLoS Med. 2014;11. https://doi.org/10.1371/journal.pmed.1001675 PMID:

25025331

25. Majombozi Z. Care, contagion and the good mother: narratives of motherhood, tuberculosis and heal-

ing. Anthropol South Africa. 2019; 42: 290–301. https://doi.org/10.1080/23323256.2019.1608276

26. Wong WCW, Holroyd E, Miu HYH, Wong CS, Zhang J. Secrets, shame and guilt: HIV disclosure in rural

Chinese families from the perspective of caregivers. Vulnerable Child Youth Stud. 2017; 12: 292–303.

https://doi.org/10.1080/17450128.2017.1344343

27. Snyman L, Venables E, Duran LT, Mohr E, Azevedo VD, Harmans X, et al. “I didn’t know so many peo-

ple cared about me”: support for patients who interrupt drug-resistant TB treatment. Int J Tuberc Lung

Dis. 2018; 22: 1023–1030. https://doi.org/10.5588/ijtld.17.0826 PMID: 30092867

28. Seddon JA, Garcia-prats AJ, Purchase SE, Osman M, Demers A, Hoddinott G, et al. Levofloxacin ver-

sus placebo for the prevention of tuberculosis disease in child contacts of multidrug-resistant tuberculo-

sis: study protocol for a phase III cluster randomised controlled trial (TB-CHAMP). Trials. 2018; 19: 1–

11.

29. Garcia-Prats AJ, Svensson EM, Weld ED, Schaaf HS, Hesseling AC. Current status of pharmacokinetic

and safety studies of multidrug-resistant tuberculosis treatment in children. Int J Tuberc Lung Dis. 2018;

22: 15–23. https://doi.org/10.5588/ijtld.17.0355 PMID: 29665949

PLOS ONE Practical and psychosocial challenges influence the acceptability of MDR TPT for young children

PLOS ONE | https://doi.org/10.1371/journal.pone.0268560 July 14, 2022 16 / 18

https://doi.org/10.5588/pha.18.0040
http://www.ncbi.nlm.nih.gov/pubmed/30963039
https://doi.org/10.1371/journal.pone.0193571
http://www.ncbi.nlm.nih.gov/pubmed/29513719
https://doi.org/10.5588/ijtld.17.0809
http://www.ncbi.nlm.nih.gov/pubmed/29991393
https://doi.org/10.1371/journal.pone.0230504
http://www.ncbi.nlm.nih.gov/pubmed/32255811
https://doi.org/10.1016/j.ijpharm.2014.03.057
http://www.ncbi.nlm.nih.gov/pubmed/24704104
https://doi.org/10.5588/ijtld.19.0115
http://www.ncbi.nlm.nih.gov/pubmed/31931909
https://doi.org/10.1097/INF.0000000000002268
http://www.ncbi.nlm.nih.gov/pubmed/30550511
https://doi.org/10.1080/09540121.2017.1283390
http://www.ncbi.nlm.nih.gov/pubmed/28147705
https://doi.org/10.1016/S1473-3099%2816%2930531-X
http://www.ncbi.nlm.nih.gov/pubmed/28291721
https://doi.org/10.1136/bmjopen-2014-004818
https://doi.org/10.1136/bmjopen-2014-004818
http://www.ncbi.nlm.nih.gov/pubmed/24916087
https://doi.org/10.1186/s12879-015-0964-2
https://doi.org/10.1186/s12879-015-0964-2
https://doi.org/10.1371/journal.pmed.0030241
http://www.ncbi.nlm.nih.gov/pubmed/16796403
https://doi.org/10.5588/ijtld.17.0371
http://www.ncbi.nlm.nih.gov/pubmed/29297424
https://doi.org/10.1371/journal.pmed.1001675
http://www.ncbi.nlm.nih.gov/pubmed/25025331
https://doi.org/10.1080/23323256.2019.1608276
https://doi.org/10.1080/17450128.2017.1344343
https://doi.org/10.5588/ijtld.17.0826
http://www.ncbi.nlm.nih.gov/pubmed/30092867
https://doi.org/10.5588/ijtld.17.0355
http://www.ncbi.nlm.nih.gov/pubmed/29665949
https://doi.org/10.1371/journal.pone.0268560


30. du Preez K, Schaaf HS, Dunbar R, Walters E, Swartz A, Solomons R, et al. Complementary surveil-

lance strategies are needed to better characterise the epidemiology, care pathways and treatment out-

comes of tuberculosis in children. BMC Public Health. 2018. https://doi.org/10.1186/s12889-018-5252-

9 PMID: 29566651

31. Geertz C. The interpretation of cultures: selected essays. New York: Basic Books; 1973. https://doi.

org/10.4324/9781912128310

32. Patton MQ. Fieldwork Strategies and Observation Methods. 4th ed. Qualitative research and evaluat-

ing methods: integrating theory and practice. 4th ed. California: SAGE Publications; 2014. pp. 492–

620.

33. Bryman A. Social research methods. Oxford: Oxford University Press; 2012.

34. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 2006; 3: 77–101. https://

doi.org/10.1191/1478088706qp063oa

35. Size Rieder M. and taste matters: recent progress in the development of age-appropriate medicines for

children. Pharmaceut Med. 2018; 32: 21–30. https://doi.org/10.1007/s40290-017-0218-2

36. Bryson SP. Patient-centred, administration friendly medicines for children—An evaluation of children’s

preferences and how they impact medication adherence. Int J Pharm. 2014; 469: 257–259. https://doi.

org/10.1016/j.ijpharm.2014.04.069 PMID: 24797763

37. Winckler J, Draper HR, Schaaf SH, Hesseling AC, Garcia-Prats AJ. Acceptability of levofloxacin, moxi-

floxacin and linezolid among children and adolescents treated for TB. Int J Tuberc Lung Dis. 2020; 24:

1316–1318. https://doi.org/10.5588/ijtld.20.0544 PMID: 33317680

38. Tomita A, Ramlall S, Naidu T, Mthembu SS, Padayatchi N, Burns JK. Major depression and household

food insecurity among individuals with multidrug-resistant tuberculosis (MDR-TB) in South Africa. Soc

Psychiatry Psychiatr Epidemiol. 2019; 54: 387–393. https://doi.org/10.1007/s00127-019-01669-y

PMID: 30758540

39. National Department of Health. Guidelines for tuberculosis preventive therapy among HIV infected indi-

viduals in South Africa. Africa (Lond). Pretoria; 2010.

40. du Preez K, Seddon JA, Schaaf SH, Hesseling AC. Where are we in the battle of ending tuberculosis in

children and adolescents in South Africa? South African Med J. 2020; 110: 0–0. https://doi.org/10.7196/

SAMJ.2020.v110i5.14728 PMID: 32657712

41. Osman M, Hesseling AC, Beyers N, Enarson DA, Rusen ID, Lombard C, et al. Routine programmatic

delivery of isoniazid preventive therapy to children in Cape Town, South Africa. Public Heal Action.

2013; 3: 199–203. https://doi.org/10.5588/pha.13.0034 PMID: 26393029

42. Boffa JM, Fisher DA, Mayan MJ, Sauve RS, Williamson TS. Effectiveness of isoniazid preventive ther-

apy to reduce tuberculosis incidence in the context of antiretroviral therapy. JAIDS J Acquir Immune

Defic Syndr. 2020; 1. https://doi.org/10.1097/QAI.0000000000002339 PMID: 32118612

43. Lester R, Hamilton R, Charalambous S, Dwadwa T, Chandler C, Churchyard GJ, et al. Barriers to imple-

mentation of isoniazid preventive therapy in HIV clinics: a qualitative study. Aids. 2010; 24: 1–3. https://

doi.org/10.1097/01.aids.0000391021.18284.12

44. Skinner D, Hesseling AC, Francis C, Mandalakas AM. It’s hard work, but it’s worth it: the task of keeping

children adherent to isoniazid preventive therapy. Public Heal Action. 2013; 3: 191–198. https://doi.org/

10.5588/pha.13.0010 PMID: 26393028

45. Bateman C. Doctor IPT ignorance contributing to TB epidemic—Study. South African Med J. 2011;

101: 88–90. https://doi.org/10.7196/samj.4734 PMID: 21678726

46. Egere U, Sillah A, Togun T, Kandeh S, Cole F, Jallow A, et al. Isoniazid preventive treatment among

child contacts of adults with smear-positive tuberculosis in The Gambia. Public Heal Action. 2016; 6:

226–31. Available: https://doi.org/10.5588/pha.16.0073 PMID: 28123958

47. Chiang SS, Roche S, Contreras C, Del Castillo H, Canales P, Jimenez J, et al. Barriers to the treatment

of childhood tuberculous infection and tuberculosis disease: a qualitative study. Int J Tuberc Lung Dis.

2017; 21: 154–160. https://doi.org/10.5588/ijtld.16.0624 PMID: 28234078

48. Bergene EH, Rø TB, Steinsbekk A. Strategies parents use to give children oral medicine: a qualitative

study of online discussion forums. Scand J Prim Health Care. 2017; 35: 221–228. https://doi.org/10.

1080/02813432.2017.1333308 PMID: 28581890

49. Rouse C, Mistry P, Rayner O, Nickless J, Wan M, Southern KW, et al. A mixed methods study of the

administration of flucloxacillin oral liquid; identifying strategies to overcome administration issues of

medicines with poor palatability. Int J Pharm Pract. 2016. https://doi.org/10.1111/ijpp.12308 PMID:

27633317

50. Okwara FN, Oyore JP, Were FN, Gwer S. Correlates of isoniazid preventive therapy failure in child

household contacts with infectious tuberculosis in high burden settings in Nairobi, Kenya—a cohort

study. BMC Infect Dis. 2017; 17: 1–11. https://doi.org/10.1186/s12879-017-2719-8

PLOS ONE Practical and psychosocial challenges influence the acceptability of MDR TPT for young children

PLOS ONE | https://doi.org/10.1371/journal.pone.0268560 July 14, 2022 17 / 18

https://doi.org/10.1186/s12889-018-5252-9
https://doi.org/10.1186/s12889-018-5252-9
http://www.ncbi.nlm.nih.gov/pubmed/29566651
https://doi.org/10.4324/9781912128310
https://doi.org/10.4324/9781912128310
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1007/s40290-017-0218-2
https://doi.org/10.1016/j.ijpharm.2014.04.069
https://doi.org/10.1016/j.ijpharm.2014.04.069
http://www.ncbi.nlm.nih.gov/pubmed/24797763
https://doi.org/10.5588/ijtld.20.0544
http://www.ncbi.nlm.nih.gov/pubmed/33317680
https://doi.org/10.1007/s00127-019-01669-y
http://www.ncbi.nlm.nih.gov/pubmed/30758540
https://doi.org/10.7196/SAMJ.2020.v110i5.14728
https://doi.org/10.7196/SAMJ.2020.v110i5.14728
http://www.ncbi.nlm.nih.gov/pubmed/32657712
https://doi.org/10.5588/pha.13.0034
http://www.ncbi.nlm.nih.gov/pubmed/26393029
https://doi.org/10.1097/QAI.0000000000002339
http://www.ncbi.nlm.nih.gov/pubmed/32118612
https://doi.org/10.1097/01.aids.0000391021.18284.12
https://doi.org/10.1097/01.aids.0000391021.18284.12
https://doi.org/10.5588/pha.13.0010
https://doi.org/10.5588/pha.13.0010
http://www.ncbi.nlm.nih.gov/pubmed/26393028
https://doi.org/10.7196/samj.4734
http://www.ncbi.nlm.nih.gov/pubmed/21678726
https://doi.org/10.5588/pha.16.0073
http://www.ncbi.nlm.nih.gov/pubmed/28123958
https://doi.org/10.5588/ijtld.16.0624
http://www.ncbi.nlm.nih.gov/pubmed/28234078
https://doi.org/10.1080/02813432.2017.1333308
https://doi.org/10.1080/02813432.2017.1333308
http://www.ncbi.nlm.nih.gov/pubmed/28581890
https://doi.org/10.1111/ijpp.12308
http://www.ncbi.nlm.nih.gov/pubmed/27633317
https://doi.org/10.1186/s12879-017-2719-8
https://doi.org/10.1371/journal.pone.0268560


51. Santer M, Ring N, Yardley L, Geraghty AWA, Wyke S. Treatment non-adherence in pediatric long-term

medical conditions: systematic review and synthesis of qualitative studies of caregivers’ views. BMC

Pediatr. 2014; 14: 1–10. https://doi.org/10.1186/1471-2431-14-63

52. Walker C. Conceptualising motherhood in twentieth century South Africa. J South Afr Stud. 1995; 21:

417–437. https://doi.org/10.1080/03057079508708455

53. Wademan DT, Mainga T, Gondwe M, Ayles H, Shanaube K, Mureithi L, et al. ‘TB is a disease which

hides in the body’: Qualitative data on conceptualisations of tuberculosis recurrence among patients in

Zambia and South Africa. Glob Public Health. 2021. https://doi.org/10.1080/17441692.2021.1940235

PMID: 34187320

54. Thomas BE, Shanmugam P, Malaisamy M, Ovung S, Suresh C, Subbaraman R, et al. Psycho-socio-

economic issues challenging multidrug resistant tuberculosis patients: a systematic review. PLoS One.

2016; 11: e0147397. https://doi.org/10.1371/journal.pone.0147397 PMID: 26807933

55. Naidu T, Pillay SR, Ramlall S, Mthembu SS, Padayatchi N, Burns JK, et al. Major depression and

stigma among individuals with multidrug-resistant tuberculosis in South Africa. Am J Trop Med Hyg.

2020; 103: 1067–1071. https://doi.org/10.4269/ajtmh.19-0426 PMID: 32700662

56. Link BG. Understanding labeling effects in the area of mental disorders: an assessment of the effects of

expectations of rejection. Am Sociol Rev. 1987; 52: 96–112.

57. Earnshaw VA, Chaudoir SR. From conceptualizing to measuring HIV stigma: A review of HIV stigma

mechanism measures. AIDS Behav. 2009; 13: 1160–1177. https://doi.org/10.1007/s10461-009-9593-3

PMID: 19636699
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