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Abstract

To describe an early-stage holistic framework towards evaluating factors that impact the

overall acceptability of TB treatment along the TB care cascade in children. We developed a

conceptual framework utilising a theory generative approach. Domains were developed

through review of existing definitions and analysis of existing qualitative data undertaken in

acceptability studies of TB treatment in children. Clarity of domain definitions was achieved

through iterative refinement among the research team. Three domains, each comprising

several dimensions, were identified to holistically evaluate treatment acceptability: (1)

usability, which involves the alignment between the requirements of treatment use and care-

givers’ and children’s ability to integrate TB treatment into their everyday routines, (2) recep-

tivity, which describes the end-user’s perception and expectations of treatment and its

actual use, and (3) integration, which describes the relationship between available health

services and caregivers/children’s capacity to make use of those services. Our framework

addresses the gaps in current research which do not account for the influence of caregivers’

and children’s contexts on TB treatment uptake and overall acceptability. This approach

may support the development of more standard, holistic measures to improve TB treatment

delivery and experiences and future research in children.

Background

Tuberculosis (TB) treatment for drug-susceptible (DS) and drug-resistant (DR)-TB and TB

prevention in children and adolescents includes regimens comprising multiple drugs given
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daily, either as fixed-dose combinations or single-drug formulations. These may be challeng-

ing to prepare, administer and ingest [1, 2]. The predominant definition of treatment accept-

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

product as intended (or authorised)” [3]. However, globally recognised criteria to define and

standard methods to assess overall treatment acceptability have not been established [4].

Improving TB treatment acceptability for children and adolescents is increasingly recognised

as a global health priority, as poor acceptability of treatment for prevention and treatment

along the TB care cascade, may increase the risk of loss-to-follow-up (LTFU) and adversely

affect treatment outcomes [5, 6]. Research suggests losses along the TB treatment continuum

of 10.8–20.0% among children and unfavourable outcomes of 10–17% [7–11]. No research to

date, describes the associations between treatment acceptability and LTFU and children’s

health outcomes.

Broadly, ‘acceptability’ research has included evaluations of behaviour change interven-

tions, health care access, marketing research, perceptions of new technologies and treatment

[12–18]. Acceptability of drug treatment in children has typically been limited to assessing pal-

atability (which includes the smell, taste, aftertaste, and mouthfeel of drugs) and ease of admin-

istration, often using adherence as a proximal indication of acceptability [19–21]. However,

individual patient-related factors including co-morbidities, treatment adverse effects, and psy-

chological responses may also impact treatment uptake and adherence thus overall acceptabil-

ity [22–26]. Additional broader socio-environmental factors that may contribute to TB

treatment acceptability, such as stigmatisation, social determinants of health, poverty and poor

functioning health systems, have not been considered [24, 27].

Increased focus on TB in children and adolescents over the past two decades has led to

breakthroughs in treatment and care [28, 29]. Among the available TB treatment formulations,

the dispersible, taste-masked, fixed-dose combination (FDC) drug formulations for DS-TB

regimens in children have been hailed as a marked improvement [30]. Similar development of

more child-friendly formulations of second-line TB medications, such as levofloxacin, moxi-

floxacin, linezolid, bedaquiline and delamanid, have followed [6, 31, 32]. These child-friendly

formulations are reportedly more palatable, and are therefore supposedly more acceptable to

children and their caregivers [33–35]. However, much work remains to be done to design

shorter, less complicated regimens for TB prevention and treatment of disease which are easier

to complete, with fewer adverse effects to further improve acceptability of regimens [28, 33,

36].

In this manuscript we employed a broader conceptualisation of treatment acceptability and

interrogated the acceptability of TB treatment for children along the TB care cascade including

prevention and treatment of disease. The more holistic evaluation of the acceptability of TB

treatment regimens and care processes could identify opportunities for intervention and

improved treatment experiences, thus potentially improving outcomes. A more comprehen-

sive understanding of the acceptability of TB treatment among children and their caregivers is

especially important in high TB-burden settings, where social determinants of health influence

TB risk, access to care and treatment processes [37–39]. A single framework that proposes a

holistic conceptual model of TB treatment acceptability in children that includes psychosocial

factors has not yet been described [4, 20, 40]. Translating and defining the many aspects of

acceptability which can be practicably measured to help establish a more standardised model

for the evaluation of TB treatment acceptability is challenging [41, 42]. We aim to fill this gap

by proposing an initial conceptual framework to guide the evaluation of acceptability of TB

treatment among children and their caregivers.
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Materials and methods

Study design

We employed an inductive, theory generative approach to develop a conceptual framework of

factors influencing TB treatment acceptability among children and their caregivers [43, 44].

Iterative process of generating domains and dimensions for conceptual

framework

We first explored existing definitions and operationalisations of acceptability, as previously

described, and measured at different points along the TB care cascade (Table 1). We then

looked for commonalities and unique components across those definitions and operationalisa-

tions. Thereafter we grouped and re-organised these, including suggesting superordinate

domains with subordinate dimensions, through several iterations between four of the authors

(DTW, RR, LJR and GH). In this process, we renamed, combined, and collapsed, some

domains or dimensions to ensure greatest clarity, with consideration of mutually exclusive

dimensions and definitional precision. For example, definitions of ‘accommodation’,

‘approachability’, and ‘cultural sensitivity’ overlap substantially, and conversations between

co-authors involved identifying that these definitions had to do with (1) receptivity of treat-

ment and care, and (2) health systems interactions. Additional conversations involved exclud-

ing some concepts thought to be beyond the scope of the definition of acceptability (e.g.,

accessibility which involves standardised measures of engagement with the health system) and

Table 1. Previously described and measured dimensions of treatment acceptability.

Dimension components and definitions Existing Dimensions of acceptability

The relationship between caregivers/children’s ability to use

treatment as instructed to achieve appropriate adherence levels and

health outcomes

Acceptability [3, 21, 45, 46]

The relationship between the location of healthcare services and the

location of patients (including factors like transport costs, travel time

and distance to facilities).

Accessibility [13, 14]

The relationship between health systems processes and patient’s

perceptions of and ability to utilise health systems processes.

Accommodation [13, 14, 47]

The relationship between healthcare costs and patients’ capacity to

afford these (and correlated) costs.

Affordability [13–15]

The relationship between healthcare providers’ and patients’ attitudes

about personal, behavioural and health characteristics, towards one

another.

Approachability [14, 47]

The relationship between the type and volume of healthcare services

offered and those needed by caregivers/children.

Availability [13–15, 47]

The relationship between patients’ knowledge or understanding of

available healthcare services and health workers knowledge

Awareness [14]

All health facilities, goods, and services must be culturally appropriate

and sensitive to the needs of caregivers/children of different genders

and ages.

Cultural sensitivity [20, 48–50]

Response to treatment regimen (including packaging and treatments’

appeal, taste, smell, mouth feel and even sound) and ability to

assimilate the treatment into everyday life (including the treatment’s

preparation, administration, and storage)

Dose palatability, frequency and route of

administration [20, 49, 51]

Physiological response to the treatment regimen (which may be

affected by age, comorbidities, or stage of development).

Patient factors [20, 48, 52]

The design factors that affect the experience and ability to utilise the

pharmaceutical product as intended.

Usability [43, 53, 54]

https://doi.org/10.1371/journal.pgph.0001267.t001
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introduced additional dimensions to cover perceived gaps in the conceptual model, like stigma

which, though well-known to impact TB treatment experiences, has not been included in mea-

sures of acceptability.

In parallel, we explored data from three qualitative studies of the experiences of children

and their caregivers on standard TB treatment regimens for prevention and treatment (see

Table 2). We used those data to identify real-world, illustrative examples of the suggested

dimensions which we then discussed to refine our definitional clarity and mutual understand-

ing. We also considered whether any aspects of the children and their caregivers’ experiences

of their TB treatment were being missed in our iteratively developing conceptual model and

refined as needed. We shared a draft conceptual model with illustrative examples with co-

authors to further refine the dimensions, domains, and ensure clarity of illustrative examples.

Once we had reasonable consensus, we created a diagram to depict the conceptual model. This

diagram (Fig 1) and its components were further refined through four iterations of internal

author review. We present this conceptual model with illustrative examples as a preliminary

framework through which acceptability of TB treatment could be evaluated in future.

Illustrative examples of TB treatment acceptability

The data are drawn from qualitative acceptability studies of three complementary TB treat-

ment trials in children: SHINE (treatment of DS-TB disease), TB-CHAMP (prevention of

drug-resistant disease), and MDR-PK2 (treatment of drug-resistant disease) [2, 56, 57]. In

each, the aim was to better understand which factors contribute to, or influenced TB treatment

acceptability among caregivers and children. SHINE was a randomised trial which compared

the safety and efficacy of 4 versus 6 months of daily WHO-recommended FDCs of first-line

TB drugs in HIV-positive and HIV-negative children with non-severe DS-TB in four countries

[55]. These FDCs were intended to be child-friendly dispersible formulations that had under-

gone substantial taste-masking. TB-CHAMP is a randomized clinical trial comparing

Table 2. Semi-structured interviews with caregivers and children in three qualitative studies of treatment acceptability.

Study Number of participants Type of Participant Child’s gender Age range (months (M) years (Y))

SHINE 14 Caregiver of child 5 male: 9 female 9 M– 12 Y

TB-CHAMP 10 Caregiver of child 4 male: 6 female 9 M– 5 Y

MDR-PK2 15 Child 6 male: 9 female 2 Y– 16 Y

https://doi.org/10.1371/journal.pgph.0001267.t002

Fig 1. Diagrammatic depiction of conceptual framework for determining overall TB treatment acceptability.

https://doi.org/10.1371/journal.pgph.0001267.g001
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levofloxacin to a placebo as TB preventive therapy (TPT) for child MDR-TB contacts under 5

years of age [56]. The examples were drawn from an exploratory qualitative study within the

TB-CHAMP lead-in study, during which a novel dispersible, taste-masked levofloxacin formu-

lation was evaluated [35]. MDR-PK2 was an observational study of the pharmacokinetics and

safety of MDR-TB treatment in HIV-positive and HIV-negative children routinely treated as

per local standard of care for MDR-TB [2]. All data were collected as in-depth, semi-structured

interviews (transcribed and translated verbatim) between September 2016 and July 2018. Sepa-

rate acceptability studies for SHINE, TB-CHAMP, and MDRPK2 have been reported else-

where [33–35]. The diversity in clinical research samples (prevention, treatment, drug-

resistant, drug susceptible, observational and interventional), provided a broad context

through which to establish a conceptual understanding of TB treatment acceptability among

children and caregivers.

Ethics and consent

All acceptability evaluations, including this study (S20/08/204), were approved by the Health

Research Ethics Committee, Stellenbosch University (SHINE M14/09/044; TB-CHAMP M16/

02/009; MDR-PK2 N15/02/012). All participants (aged�18) provided written informed con-

sent, and children (aged 7–17) provided written informed assent, with formal written consent

obtained from the child’s parent/legal guardian. All methods were carried out in accordance

with relevant guidelines and regulations.

Findings

We suggest a novel conceptualisation of overall treatment acceptability, informed by Tables 1

and 3, comprising three broad domains and eight dimensions within these domains (Fig 1).

Domain one (usability) refers to the properties of the TB treatment itself and includes dimen-

sions of palatability, administration processes, and appeal. Domain two (receptivity) is the

alignment between the treatment and end-users’ perceptions and includes dimensions on

adverse consequences, conceptions of health and illness, and prior experiences of treatment

and care. Domain three (integration) is the relationship between the treatment and its imple-

mentation in the systems/environments where it is intended to be used and includes dimen-

sions of socioeconomic circumstances and health system delivery. Below, we describe each

domain and dimension in turn, and in Table 3 provide further illustrative examples using par-

ticipant quotes from the three qualitative sub-studies.

Domain 1: User-drug interface or ‘usability’

Usability is the alignment between the requirements of daily administration and caregivers’

and children’s ability to incorporate TB treatment into their daily routine. Challenges in

usability interfere with integrating TB treatment into everyday routine. We suggest that usabil-

ity includes treatment palatability, administration considerations, and appeal.

Palatability. Palatability describes children’s responses to the physical characteristics of

the TB treatment (defined as smell, taste, aftertaste and mouth feel, and sight and sound) [4].

For example, a sixteen-year-old adolescent boy said the treatment tastes horrible, making him

gag. He tried to neutralise the poor palatability by ingesting the treatment with a lot of water,

immediately followed by eating something sweet. Poor palatability negatively impacts usabil-

ity, and therefore overall acceptability. Additionally, when children dislike the taste of the

treatment, it adds to caregivers’ burden of care as they must overcome their children’s resis-

tance to ensure treatment adherence. The caregiver of an eight-month-old girl said the bitter

taste of treatment amplified her daughter’s resistance to treatment administration. The
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Table 3. Quotes from each qualitative sub-study, relevant to each domain and its correlating dimensions.

Domain of TB treatment

acceptability

Category Study Quote

Usability Palatability (taste, smell,

feel)

SHINE “No, she doesn’t make an ugly face, but she cries [. . .] she cries because its ugly because she

doesn’t like things that are bitter” (20161013, Caregiver, 8M, female)

TB-CHAMP “I was not happy at all with those pills because it is, oh it’s extremely bitter. [. . .] I would

never drink those pills. [. . .] The new medication that they have given her, the Levofloxacin is

much better” (20170131, Caregiver, 5Y, female).

MDR-PK2 “It tastes joh! [gosh!] [it] doesn’t taste right, it tastes bad, very bad! [. . .] For me it’s better to

drink it with the water, and if I finished drinking [the tablets] then I eat a small stick of sweet,

just to take that sour away” (20180706, 16Y, male).

Ease of use SHINE “It’s very easy [. . .] it’s better than the normal tablets. Yes, because if they gave normal tablets

to him then he’s not going to take it [. . .]. I pour a little water in the cup, and I gave it to him

like that [. . .] if there is still residue then I throw a little water in again, and gave it to him and

let him drink it by himself” (20161006, Caregiver, 5Y, male)

TB-CHAMP “The one pill is ground and then I mix [the pill] in eight mil (8ml) of water, then I only pull

up three mils (3ml) [in a syringe] [. . .] then the [rest] must be thrown away (20180803,

Caregiver, 5Y, female).

MDR-PK2 “Okay like you can take two here with these ones [. . .] here you take two [of these tablets] as

well, and here two [. . .] here there are six [. . .] yes and one here. [. . .] it is [sixteen] in all [. . .]

I eat all of them at once” (20180705, 16Y, male).

Appeal SHINE “Yes, its bitter [. . .] but now, since it’s orange I thought it was like Drink ‘o Pop [orange

flavoured juice] but when I tasted it, just little, I can’t taste the [juice] taste” (20160926,

Caregiver, 6Y, female).

TB-CHAMP “You’ll even get her mocking you when she says it, ‘pills, pills, pills,’ she doesn’t like it. [. . .] A

syrup, when you shake it, she likes it. Maybe it could be a syrup, this treatment for children

could be better. [The colour could be] like red, you know have you seen a child with

something that is red? It’s like it’s nice [. . .] like those medications that are red and glisten?

Like she comes with her mouth open, she likes nice things” (20170316, Caregiver, 3Y,

female).

MDR-PK2 “I think it made it scarier, like if you take a big box [. . .]. Like I know when you have HIV and

AIDS, there’s like a [big] box for them [. . .]. It makes me scared. Like what’s in there, a

thousand million tablets? [. . .] All the other tablet boxes are very plain white, and they have

no interesting label [. . .]. So, I’m not gonna take that. [. . .] If I designed a box [I would make

it] very colourful, like creative, and then [children] would be like ‘that looks interesting, I

think I want to see what it is’ and they would like it” (20180702, 14Y, female)

Receptivity Adverse (physiological)

consequences

SHINE “If she has had something to eat then there isn’t a problem, but if she doesn’t have anything in

her stomach then it almost looks like it makes her nauseous [. . .] it she makes her nauseous

actually [. . .] because she doesn’t have anything in her stomach” (20161018, Caregiver, 2Y,

female).

TB-CHAMP “Since I’ve put him on those pills now, his, here by his genitals and his buttocks, it comes out

as a rash, red. I want to know now, maybe can it be [the pills] that’s causing it or what,

because [the other pills] I gave him didn’t have that effect” (20170315, Caregiver, 7M, male).

MDR-PK2 “I don’t feel better when I get home, I just feel like vomiting, I feel nauseous. [. . .] I just can’t

do work like I should at home, like my mom taught me to [. . .] to make dresses, do work,

cooking. Now it’s hard to do it because I have [DR-]TB” (20180628, 14Y, female).

Adverse (psychosocial)

consequences

SHINE “He doesn’t want to go to school now because he’s having these [glands], so he’s shy”

(20160908, Caregiver, 8Y, male).

TB-CHAMP “Sometimes I feel overwhelmed and ask why do I have TB? [. . .] I had a friend. I watched her

die. [. . .] Sometimes I question, I ask myself why, why TB? And sometimes I feel insane.

Why, when I am around other people, do I have to wear a mask? It’s not nice” (20170306,

Caregiver, 6M, male).

MDR-PK2 “I found that I am also not okay, because I was also sick [with DR-TB]. I thought about my

child, how people may find her disgusting because they didn’t even want her to sit next to her

[while she was in hospital]. She couldn’t even leave [her room] or sit in the passage”

(20180710, Caregiver, 13Y, female).

Conceptions of health and

illness

SHINE “I was having an old lady there she was keeping her until she was one year six months. So, I

think they were smoking too much, the grandmother and the grandfather. I suspect maybe

she got it there, but I am not sure, so I don’t want to say” (20160919, Caregiver, 2Y, female).

(Continued)
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caregiver had to improvise new ways to administer treatment to her daughter every day, add-

ing to the emotional and physical labour of care.

Administration. Administration is defined as how easily caregivers or children (if self-

administering patients) can open, prepare, and ingest their treatment. Longer periods to pre-

pare and administer or ingest the prescribed dosages because formulations are not user-

friendly negatively affects usability. A caregiver of a six-year-old girl on TPT for MDR-TB said

she would have to crush one pill in 8mls of water and draw out 3 mils to administer to her

child. TB treatment that requires crushing pills, measuring, and administering fractions of

dosages to children is especially time consuming and onerous for caregivers. Additionally,

Table 3. (Continued)

Domain of TB treatment

acceptability

Category Study Quote

TB-CHAMP “Every day you must administer the tablets. [. . .] As long as she gets it in, because if you take

poison [. . .] it’s like a poison, if you put it in her, it will affect her. It doesn’t matter how, or

how much of the pill you put in it will somehow affect her” (20170222, Caregiver, 2Y, female).

MDR-PK2 “the brother had a hookah pipe that they smoke like that. I think he picked it up smoking

together” (20180712, Caregiver, 12Y, male).

Prior experiences of

treatment and care

SHINE “I went to the pharmacy to get medication, but the medication would run out and there’s no

change. Then I thought., let me go to the clinic so they can also give me pills. But then the

pills here at the clinic weren’t working. [. . .] Then I said he must go produce sputum at the

clinic. When his tests came back, they were negative. [. . .]. Then when we went in and got the

x-ray, it came back saying positive.” (20160929, Caregiver, 10Y, male).

TB-CHAMP “In 2005 I had TB [. . .] it was painful because you can’t eat the pills, they are a lot and when

you eat them, they are bitter [. . .] mine were six [tablets] every day. [. . .] I got diagnosed

[with HIV] in 2005, at the same time. [. . .] Yes, when I found out I hated myself and I didn’t

want to accept it” (20170320, Caregiver, 9M, female).

MDR-PK2 “She got TB when we lived with my mother [. . .]. My brother died from TB because he didn’t

take his medication. [. . .] My twins, they recovered from MDR-TB, but when she, my baby

got it, it was more difficult! [. . .] I felt terrible when the clinic phoned to tell me she has

MDR-TB.” (20180702, Caregiver, 14Y, female).

User-health system

interface

Socio-economic

circumstances

SHINE “If she spits up that thing [the treatment], it’s difficult to wash out her clothes [. . .] it’s red! It’s

difficult. [. . .] No, it’s not easy [to get out of the clothes]. [. . .] Sometimes I have to take off all

her clothes and then must give her [the pills]” (20160915, Caregiver, 3Y, female).

TB-CHAMP “So now instead of giving me injections five times a week [. . .] I get injections three times a

week. Yes, [I must] travel there to get the injection [three times a week]. See! That’s a lot of

money, and I don’t even work” (20170124, Caregiver, 2Y, triplets).

MDR-PK2 “He was still at school. He was supposed to finish matric and then before the exam, he

became so sick. [. . .] On the morning that he had to write his exams, his legs gave in, so he

couldn’t [write his exams]. So, I took him to the doctor, the private doctor. The doctor said

[. . .] the x-ray shows it is [DR-]TB. [. . .] So, he didn’t finish [his exams]” (20180712,

Caregiver, 12Y, male).

Health system delivery SHINE “We took him [to our local clinic] [. . .] I didn’t like the service of the nurse because they

didn’t even touch him, he was just listening to what I was saying. So, I said ‘okay let me take

him to another clinic in the afternoon.’ [. . .]. They only gave us the results after when we were

at the [District Hospital]” (20160912, Caregiver, 9M, male).

TB-CHAMP “The person [living with DR-TB] is our neighbour. [. . .] The health workers didn’t call me.

They said it was good that we came because our neighbour has TB [. . .]. They write us a letter

to go to [the district hospital] for the test and for the X-ray, [. . .] the results came back

negative. But they said, ‘we want to be sure,’ so they wrote us a letter again to send us to [the

tertiary hospital] and they do the tests and x-rays again, and the results come back negative.

So, they sent us back to the clinic to have the prevention of the TB” (20170314, Caregiver, 4Y,

female)

MDR-PK2 “It was not nice. It was painful because they weren’t even staying with me. It wasn’t nice for

my daughter either, because she would always cry when I left her here [at the specialised

hospital], so it was not nice [. . .] she stayed at [the specialised hospital] for eight months”

(20180725, Caregiver, 3Y, female).

https://doi.org/10.1371/journal.pgph.0001267.t003
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drug-food interactions are important to consider, since many caregivers use foods, sweets, or

liquids, simultaneously to drug administration or to console children after administration.

The increased burden of care on caregivers created by lengthy and complicated administration

processes negatively impacts treatment acceptability by reducing its usability. Integrating TB

treatment administration into everyday activities is complicated when caregivers are given

rigid time intervals in which to administer treatment. Additionally, the number of pills at each

administration and the frequency of dosing can hinder integration into everyday household

routine.

Appeal. Appeal is used to describe the size and colour of drug formulations, packaging

and the clarity of accompanying treatment messaging or instructions. Formulations that are

an unappealing colour or are difficult to store/handle may deter children from treatment

uptake and adherence. In one case, a fourteen-year-old girl compared brown pills to oil and

said they could not be pleasant. Similarly, treatment packaging colours, instructions and mes-

saging should be appealing, clear and intelligible to the population responsible for treatment

administration. It also indicates the importance of ensuring treatment processes are described

in the appropriate language suitable for the child and caregivers’ educational level and under-

standing of TB disease and treatment.

If treatment instructions or the messaging on treatment packaging is too complicated, it

may be difficult for users to share responsibility for the administration of and adherence to TB

treatment with others. One caregiver said she could not trust her husband to administer treat-

ment to their three-year-old daughter because he had not attended the clinic with her and the

instructions on the treatment packaging were too complex for him to follow. This negatively

impacted the caregivers’ ability to integrate her child’s TB treatment into everyday routines in

the family context and therefore its overall acceptability.

Domain 2: User-treatment interface ‘receptivity’

Receptivity refers to the association between end users’ (caregivers’ and children’s) expecta-

tions about treatment, and the actual experience of treatment. For example, if the end users

hold a health belief that the worse a drug tastes the more effective it must be, then child-

friendly formulations of TB treatment that have high palatability may still have poor accept-

ability because of a poor match to expectations. We suggest three dimensions important to this

relationship: (1) balance between TB prevention or treatment benefits against adverse conse-

quences, (2) coherence with conceptions of health and illness, and (3) coherence with prior

experiences of TB treatment and other treatments.

Adverse consequences. Adverse consequences include any detrimental physiological

and/or psychosocial consequences children and/or caregivers experience following their

child’s treatment initiation. Adverse physiological consequences of TB treatment (including

but not limited to, nausea and vomiting, pain, itching and changes in skin colour or texture)

negatively impact treatment acceptability. For example, a fourteen-year-old girl on treatment

for MDR-TB reported feeling disoriented and lethargic after ingesting treatment, disrupting

her ability to contribute to household activities and normal everyday functioning. Her physio-

logical inability to contribute to household chores, also negatively impacted her psychosocial

wellbeing. Disruptions to caregivers’ and children’s normal social functioning negatively

impacted their experience of TB treatment and therefore its acceptability.

Other adverse psychosocial consequences of TB disease and treatment include withdrawal

of social and financial support, isolation, interpersonal conflict, depression, and stigmatisation.

The caregiver of a thirteen-year-old-girl on MDR-TB treatment, described how she felt guilty

for exposing her daughter (and others) to MDR-TB. Family members and health workers
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subsequently treated her and her child with apprehension. The internal psychological strain of

exposing her child to MDR-TB was exacerbated by others’ negative behaviour towards her and

her child. The experience of feeling ostracised by people in their social network adversely

affects TB treatment acceptability, as people may be deterred from returning to the clinic and/

or adhering to treatment.

Conceptions of health and illness. Conceptions of health and illness are defined as care-

givers’/children’s knowledge and expectations of TB transmission, disease, and treatment.

Incongruences between caregivers’ and children’s conceptions of health and illness–including

their perceptions of the efficacy of treatment–can negatively impact acceptability. For example,

the caregiver of a two-year-old girl compared TPT for MDR-TB to poison, believing any

amount of treatment is sufficient to prevent her child from developing TB disease. The caregiv-

ers’ misunderstanding of how treatment works resulted in underdosing the child, negatively

impacting her health outcomes. Misconceptions of underlying treatment mechanisms may

delay healthcare access, treatment uptake and adherence, or even cure and therefore overall

acceptability.

Prior and current experiences of treatment and care. Prior experiences of treatment

include experiences of TB treatment and other treatment experiences that may negatively or

positively influence caregivers’ and children’s willingness to engage with TB treatment. Care-

givers with prior experience of TB disease may access care earlier for their children, as they are

more aware of the signs and symptoms of TB and are better able to navigate the health system’s

processes to secure a diagnosis. The caregiver of a ten-year-old-boy said she helped enable her

child’s diagnosis by identifying signs and symptoms and navigating the health system’s pro-

cesses after having had TB herself.

Children and caregivers with negative prior experiences of TB treatment (or other treat-

ment) may be less willing and able to administer treatment to their children. For instance, the

caregiver of a nine-month-old-boy living with HIV said her son immediately knew when she

was going to administer his TB treatment or antiretroviral treatment (ART) and cried during

every administration episode. Her child’s experience of ART biased his acceptance of TB treat-

ment. Concurrently administering TB treatment alongside other chronic medications can add

to the burden of care and negatively impact overall acceptability among children and caregiv-

ers. Conversely, being in long term care and having experienced adherence support services

either for a chronic illness (e.g., for HIV) or prior TB episode may also improve understanding

and uptake.

Domain 3: User-health system interface ‘integration’

We use user-health system interface to describe the degree of fit between the health systems

delivery of TB treatment and care, and the end user’s capacity to utilise that care. We suggest

that TB treatment-health system interface, or ‘integration,’ includes socio-economic circum-

stances and health systems processes like level of care offered, as well as the accessibility and

availability of TB treatment related services.

Socio-economic circumstances. Caregivers’ socio-economic circumstances may hinder

their ability to access health services or may impact TB treatment adherence. For instance, a

caregiver of a six-year-old girl said her child’s appetite dramatically increased after starting TB

treatment and providing sufficient food became unaffordable. As a result, she stopped her

child’s treatment. Although this is likely a greater reflection on generalised poverty, it also sug-

gests that TB treatment is impeded when families are not properly supported, and their finan-

cial security is threatened. A sixteen-year-old adolescent boy with MDR-TB said he had been

set back two academic school years after being hospitalised for MDR-TB. The long-term social
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and financial consequences of not graduating may deter caregivers and children from seeking

and adhering to TB treatment.

Health system delivery. Health system delivery includes all those processes involved in

securing a timely and accurate diagnosis, receiving the appropriate TB treatment, and ensuring

continuity of care until treatment completion. Diagnostic and health systems delays may add

to caregivers’ psychological distress, as well as financial, time, and physical burden of care. For

example, the caregiver of a nine-month-old boy said she had to visit two clinics and a district

hospital before her child received a TB diagnosis. The caregiver complained about the addi-

tional financial and time-related costs of care incurred even before starting TB treatment.

Diagnostic or treatment delays potentially undermine caregivers’ and children’s confidence in

the health system and treatment.

Additional health system processes that incur psychosocial and financial costs, including

hospitalisation, may affect health care seeking behaviour. The caregiver of a three-year-old girl

with DR-TB who received her treatment as an in-patient complained about the costs involved

in regularly visiting her child. She also said she and her child experienced separation anxiety

every time she visited and left her daughter at the hospital. Health systems processes that incur

excessive financial, social, or emotional costs, or which delay treatment initiation may nega-

tively impact caregivers’ and children’s experience of TB treatment and overall acceptability.

Discussion

We initially highlight the incongruencies between the broad definition of acceptability, “the

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

intended (or authorised)” [3], and existing measures of acceptability of TB treatment in chil-

dren which primarily focus on palatability and ease of use, particularly among children. We

therefore attempted to develop a more holistic conceptual model of acceptability of TB treat-

ment among children and caregivers. Following a theory-generative and iterative process, we

propose three domains that encompasses most factors relevant to the overall acceptability of

TB treatment: usability, receptivity, and integration. Usability encompasses the alignment

between the characteristics most immediately related to the preparation, administration, and

use of TB treatment, including the ability to incorporate TB treatment into daily routine.

Receptivity involves the relationship between end users’ expectations of the TB treatment and

the lived experience of taking TB treatment. Integration involves the association between the

health system’s delivery of TB treatment and the end user’s capacity to access and make use of

the TB treatment within their context.

Other research on the acceptability of a digital health technology intervention for diagnos-

ing and treating childhood pneumonia in resource-limited settings included understanding

the impact of patients’ and caregivers’ economic condition and perceptions of the device’s effi-

cacy [53]. Sekhon et al., argue that the concept of ‘acceptability’ remains “ill-defined, under-

theorized, and poorly assessed” [57]. Among the recent conceptual frameworks of treatment

acceptability, however, none have been developed that focus on TB treatment in children [4].

Our conceptual model builds on other work that has advocated for drug developers, health ser-

vices and healthcare workers to collaborate and respond to the myriad pragmatic, financial

and social determinations that caregivers and children experience during their TB treatment

journeys [33, 50, 58, 59]. Similar to others, we found that the domains/dimensions may overlap

[13]. Furthermore, challenges experienced in one domain or dimension may have implications

for other domains/dimensions. For example, stigmatisation which falls within the receptivity

domain is linked to the appeal of treatment packaging which falls within our ‘usability’

domain. The interrelatedness of each domain resembles the biopsychosocial health model
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which describes how biological, psychological, and social systems impact individuals’ health

possibilities and outcomes [60, 61]. More research is needed to better explore and understand

how the domains and correlating dimensions of TB treatment acceptability intersect with and/

or influence one another.

Strengths of our theory-generative process include the grounding of our suggested domains

within data from three studies with caregivers and children across a wide age spectrum, with

and without HIV, and receiving different treatment regimens for prevention and treatment.

Additionally, the data were drawn from a diverse group of people from different cultural and

ethnic backgrounds. Importantly we included both children and caregivers’ perceptions and

experiences of TB treatment in this study. Furthermore, we used multiple iterations of engage-

ment with the published literature and an interdisciplinary team of authors to ensure coher-

ence and applied relevance. Limitations for extrapolation of our conceptual model include that

it is based on an inductive process rather than on empirical research. The illustrative examples

were all from South Africa, although the clinical context varied substantially, and acceptability

may differ by context. More research must be done to determine whether the acceptability of

treatment from health workers’ perspectives may influence treatment management processes.

Furthermore, this conceptual model requires further empirical research to determine its utility

and applicability in different settings including in routine care. Additional investigation of

each conceptual domain and related dimensions is necessary to generate a standardised and

itemised scale to measure overall acceptability among children and caregivers. Although our

framework is informed by the acceptability of TB treatment in children and their caregivers in

South Africa, it may have application across different age groups and settings.

Our proposed conceptual framework presents an opportunity to identify key obstacles

within households, communities, and healthcare systems to optimise the degree of fit between

patients’ needs and available treatment for children with TB. It provides the first steps towards

a global standard against which novel treatment strategies could be measured to determine

overall TB treatment acceptability. Previously, research on the acceptability of TB treatment in

children was scattered and unsystematic. This framework focuses future research on TB treat-

ment acceptability by providing three defined and described domains which can be investi-

gated collectively or separately. Furthermore, this conceptual framework provides a common

language through which the acceptability of treatment regimens, strategies, and related health

system processes can be studied and compared. Lastly, the framework provides the field with a

model with which to determine the acceptability of novel TB treatment strategies in children

in the context of family-centred care.
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