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ABSTRACT

Objective Isoniazid preventive therapy initiation and
completion rates are suboptimal among children. Shorter
tuberculosis (TB) preventive treatment (TPT) regimens
have demonstrated safety and efficacy in children and
may improve adherence but are not widely used in high
TB burden countries. Understanding preferences regarding
TPT regimens’ characteristics and service delivery models
is key to designing services to improve TPT initiation and
completion rates. We examined paediatric TPT preferences
in Eswatini, a high TB burden country.

Design We conducted a sequential mixed-methods
study utilising qualitative methods to inform the design of
a discrete choice experiment (DCE) among HIV-positive
children, caregivers and healthcare providers (HCP). Drug
regimen and service delivery characteristics included

pill size and formulation, dosing frequency, medication
taste, treatment duration and visit frequency, visit cost,
clinic wait time, and clinic operating hours. An unlabelled,
binary choice design was used; data were analysed using
fixed and mixed effects logistic regression models, with
stratified models for children, caregivers and HCP.
Setting The study was conducted in 20 healthcare
facilities providing TB/HIV care in Manzini, Eswatini, from
November 2018 to December 2019.

Participants Ninety-one stakeholders completed in-
depth interviews to inform the DCE design; 150 children
10-14 years, 150 caregivers and 150 HCP completed the
DCE.

Results Despite some heterogeneity, the results were
fairly consistent among participants, with palatability of
medications viewed as the most important TPT attribute;
fewer and smaller pills were also preferred. Additionally,
shorter waiting times and cost of visit were found to be
significant drivers of choices.

Conclusion Palatable medication, smaller/fewer pills,
low visit costs and shorter clinic wait times are important
factors when designing TPT services for children and
should be considered as new paediatric TPT regimens

in Eswatini are rolled out. More research is needed to
determine the extent to which preferences drive TPT
initiation, adherence and completion rates.
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Strengths and limitations of this study

» Strengths of this study include its use of qualitative
and quantitative methods, inclusion of the perspec-
tives of healthcare providers (HCP), children and
caregivers, and the rigour of the discrete choice ex-
periment (DCE) approach.

» While the sample size was robust, participants were
not randomly selected, and therefore may not be
representative of all tuberculosis (TB) preventive
treatment (TPT)-eligible children, caregivers or HCP.

» Participants described their preferences for hypo-
thetical attributes of TPT that they (children) or their
children (caregivers) had not yet received and there-
fore may not reflect actual experiences.

» This study was conducted in the Manzini region of
Eswatini, which is the most populous region in the
country, with the largest proportion of TB cases and
a mix of urban and rural clinics. However, findings
may not be generalisable to other regions of the
country.

» This study used a DCE design with no opt-out option
for each hypothetical scenario, which maximises the
amount of information but means there is no reliable
measure for actual uptake of and adherence to TPT.
This study aimed to assess preference structures
rather than estimate actual uptake. Therefore, this
design choice is appropriate as it maximises the
amount of information about how participants make
trade-offs between attributes.

BACKGROUND

In 2019, there were 10million tuberculosis
(TB) cases globally, of which approximately
12% occurred in children <15 years, resulting
in at least 200000 deaths.! Given the signifi-
cant TB burden in young children, who are
at great risk of rapidly progressing to severe
TB disease and death,2 8 implementation of
effective TB preventive treatment (TPT) is
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paramount and recommended by the WHO for all HIV-
positive children <15 years and for HIV-negative children
<5 years following close contact with an adult TB case.*
TPT with 6-9 months of daily isoniazid, or isoniazid
preventive therapy (IPT), has been found to be effective
in children® and highly cost-effective.” However, a system-
atic review of child contact management practices in
high TB burden countries found poor IPT initiation and
completion rates.”

Recent global efforts in pharmaceutical and medical
research and development have resulted in the avail-
ability of a range of alternative shorter TPT regimens
recommended by WHO?; these have been shown to be
efficacious and safe in children, as well as have a positive
influence on TPT uptake and completion.” These shorter
regimens include: (1) 3months of once weekly rifapen-
tine plus isoniazid, (2) 3months of once daily rifampin
plus isoniazid, (3) 4months of once daily rifampin and
(4) Imonth of daily rifapentine plus isoniazid. In low TB
burden countries, shorter regimens were found to be asso-
ciated with higher TPT initiation and completion rates."’
However, these shorter TPT regimens are not yet widely
used in high TB burden countries. While child-friendly,
dispersible WHO-prequalified fixed dose combination
tablets of rifampin/isoniazid are widely available in high
burden countries for the treatment of TB disease, their
use for TPT has been limited. A paediatric formulation of
isoniazid/rifapentine will not be licensed or available in
high TB burden countries for several years. As countries
tackle the challenge of implementing TPT among at-risk
children and consider the use of newer TPT regimens, it
is important to determine the TPT regimen and service
delivery model preferences and reasons underlying
these preferences among HIV-positive children and HIV-
negative child contacts, their caregivers and healthcare
providers (HCP).

Patient involvement in healthcare choices has been
limited, at the macro level in terms of informing the plan-
ning and development of healthcare services, as well as at
the micro level in terms of one-on-one patient-provider
consultations and elicitation of patients’ preferences."
This is particularly the case in low-income and middle-
income countries. Recent interest in providing patient-
centred care has sparked increased emphasis on patient
participation in shared decision-making,'*™" particularly
when multiple treatment options are available and a
clearly superior one is not evident. Despite recent interest
in patient-centred models of TB care, which include
addressing individual patient needs and preferences,
there are few published reports of patients being asked
about their TPT preferences.'® Children’s caregivers
are acknowledged to play an important role in deter-
mining uptake and outcomes of various child-targeted
interventions. Thus, exploring TPT preferences among
caregivers of children who are potential candidates for
TPT is important as they may influence children’s treat-
ment outcomes. Similarly, since HCP are credible sources
of information and gatekeepers for treatment options, itis

important to understand their preferences for children’s
TPT regimens. A discrete choice experiment (DCE) is
a quantitative behavioural economics method used to
understand the relative importance of preferences for
different characteristics of health services, the trade-offs
people are willing to make, and the total benefit and
satisfaction derived from different combinations of these
characteristics. They are ideal for estimating an individu-
al’s preferences for attributes of treatment regimens and
service delivery models and can shed light on their rela-
tive value,”’ quantifying trade-offs and predicting uptake
to inform policy and programme design.

The PRovide Options for Treatment of Exposed Chil-
dren against TB (PROTECT) Study was a mixed-methods
study conducted in Eswatini to examine preferences
among key stakeholders (HIV-positive children, care-
givers and HCP) regarding TPT regimens and service
delivery models offered to HIV-positive children and HIV-
negative child contacts using in-depth interviews (IDI), a
DCE and a quantitative survey.

METHODS

Study setting

Eswatini has one of the world’s highest rates of new TB
cases, estimated at 363,/100 000, with 66% of patients with
TB living with HIV." Manzini, the most populous and
industrialised region of Eswatini, has the country’s largest
proportion of TB cases (45%) and an HIV prevalence of
27.83%.*" Study participants were recruited from all 20
public health facilities providing HIV and TB services in
Manzini. As per national guidelines, HIV-negative child
contacts aged <5 years and all HIV-positive children
aged <15 years are recommended to receive a course of
IPT.

Study design

Understanding the choice context, conceptualising
the choice process, selecting attributes and levels, and
choice of experimental design are the foundation for
designing a good DCE instrument.”* * We therefore
conducted a sequential mixed-methods study utilising
qualitative methods to inform the design of the DCE.
We developed semistructured interview guides to lead
the discussion with key stakeholders. IDI with HIV-
positive children, caregivers, HCP and key informants
(policy makers and implementers) were initially used to
explore preferences among key stakeholders regarding
TPT regimens and service delivery models. The IDI were
conducted between November 2018 and February 2019
and provided contextual information as well as feedback
on attributes and images to inform the design of the DCE.
Subsequently, a combined DCE and quantitative survey
was conducted between August and December 2019
among three subgroups: HIV-positive children, caregivers
and HCP, to document preferred characteristics of TPT
regimens and service delivery models. The DCE offered
participants a choice between hypothetical scenarios of
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different attributes and the survey explored participants’
socioeconomic characteristics, health literacy, child
autonomy, interest in shared decision-making, TB-related
attitudes (including risk perception and stigma), social
support, alcohol and drug use, depression and barriers
to healthcare.

The exploratory IDI were conducted with 91 individ-
uals, including 40 caregivers, 20 HIV-positive children, 20
HCP and 11 key informants. We had enrolment targets
for each IDI group and reached saturation in all groups.
Nearly all (90%) of the caregivers were female, mean
age was 38 (range 21-64) years, 35% were employed and
mean number of children living with them was 3 (range
1-9). Among the children, 45% were female and mean
age was 12.4 (range 10-14) years; HCP were 75% female
with mean age of 34.8 (range 24-46) years. We used
purposive sampling within each stakeholder group to
achieve a heterogeneous sample, which helped capture
a wide range of perspectives about preferences and
patterns of care. Based on literature reviews, we derived
a list of 13 attributes and levels for the DCE that were
further refined based on the IDI. IDI participants were
asked about TB preventive services for children and the
importance of each of the 13 TPT attributes and reasons
behind their determination. The IDI guides are included
as online supplemental file 1. At the end of each IDI,
participants were asked to select the three most important
TPT attributes. The attributes were ranked in order of
importance among each group and then rankings were
compared across the groups to ascertain agreement and
divergence of opinions. The final attributes included in
the DCE were pill size and formulation, medication taste,
dosing frequency, visit cost, clinic wait time, TPT dura-
tion and visit frequency, and clinic hours. Table 1 shows
the final list of treatment-related, health system and struc-
tural attributes and levels that were included in the DCE
design.

DCE design

The DCE design used a binary choice, main effects, frac-
tional factorial design, following a method for gener-
ating statistically optimal designs®! and the principles of
efficient designs.”” An orthogonal main effects plan was
generated and used as the first alternative in each choice
set. The second alternative was then generated by using
a set of systematic level changes to the levels in the first
alternative in each set. The final design, which included
32 choice sets, was organised into four survey versions
using a blocking variable as part of the design, such that
each participant responded only to a subset consisting of
eight choice sets to reduce cognitive burden and improve
data quality. Participants were randomly allocated to one
of the four survey versions and asked to select their most
preferred scenario in each choice set as the design did not
include an opt-out option. Binary designs are common in
healthcare research and are cognitively less burdensome
for participants.20 % Excluding an opt-out option increases
the amount of information obtained about preference
structures, as the instrument forces trade-offs between
attributes and levels, even in cases where neither scenario
is particularly favourable or attractive to them. Research
has shown that the choice to opt-out increases as trade-
offs become more difficult, and individuals often opt-out
to prevent themselves from making ‘poor choices’.?”™
In this study, using an opt-out design was not necessary
because the DCE did not aim to estimate demand/uptake
directly but rather to understand preference structures.
Therefore, we employed a design with no opt-out alter-
native to reduce the chance of participants opting out
to minimise their effort in making difficult trade-offs
or reduce internal conflicts generated by making ‘poor
choices’. Finally, we used an unlabelled design (ie, the
different alternatives in each choice set had generic labels
such as ‘Option A’ or ‘Option B’) given that we did not

Table 1 Final list of attributes and levels included in the DCE design
Attribute Level 1 Level 2 Level 3 Level 4
Treatment-related 1. Duration of treatment 3 months of 6 months of 3 months of 6 months of
and visit frequency treatment, 1 treatment, 1 visit treatment, 3 visits  treatment, 6 visits
visit
2. Dosing frequency Once a day Once every 2days Once a week Once ever
3. Formulation/pill size Dissolvable 2 small pills 6 small pills 2 medium pills
4. Taste Bitter Not bitter - -
Health system 5. Wait time in the clinic ~ 15min 45min 1hour 30min 3hours
6. Times of operation Regular Regular operating  Regular operating  Regular operating
operating hours hours plus hours plus extended hours 7 days a
extended morning evening hours week
hours
Structural 7. Cost of visit, including  Free SZL 10.00 (approx. SZL 40.00 (approx. SZL 80.00
travel to health facility US$0.75%) US$3.00%) (approx.
US$6.00%)

DCE, discrete choice experiment.
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expect alternative specific constants for any of the attri-
butes offered.”’

Once the DCE design was finalised, the choice sets were
developed into booklets, which presented the choices
using images and descriptors in English. The DCE was
administered one-on-one by trained interviewers who
used a set of scripted instructions to introduce the DCE
task and captured participant choices on an electronic
tablet. Figure 1 shows an example of a choice set.

Piloting

Once the DCE instrument had been designed, the
choice sets were piloted among study staff and among
a small number of children to ensure that the tools had
face validity and were easy to understand, especially by
children. Feedback from fieldworkers and the children
indicated that the DCE instrument was well understood
and intuitive to use; no changes were made following the
pilot. Throughout data collection during the pilot and
the main study, fieldworkers consistently affirmed the
children’s ability to understand and engage with the DCE.
As an additional validation exercise, the first question
in each version was repeated later in the DCE to check
whether participants were consistent when faced with the
same choice. Most participants were consistent in their
choices, and there were no significant differences in the
preference structures of participants who were consistent
and those who were not (data not shown). The direction
and relative strength of preference structures remained
consistent in the analysis even when participants who
did not answer the repeated question consistently were
removed from the analysis.

Study participants

Because HIV-positive children aged <15 years are specif-
ically identified as targets for TPT as part of the WHO’s
comprehensive package of HIV services, we focused
this research on HIV-positive children aged 10-14 years
as they were deemed able to respond to the DCE. HIV-
negative children are currently not eligible for TPT in
these settings unless they are household contacts of an
adult with TB and are aged <5 years. To broaden our
understanding of preferences, we also included care-
givers of both HIV-positive and HIV-negative children
aged <15 years to understand what additional factors were
important to caregivers of potential child TB contacts. We
did not exclude caregivers of children who are contacts of
pulmonary TB cases; rather, we did not specify that as an
inclusion criterion. HCP preferences were also examined
as providers’ preferences matter when they give advice
and make recommendations to their patients.

Caregivers and children were enrolled in the study at
facilities with the assistance of facility staff who referred
them to study staff during routine visits. Study flyers were
given by clinic staff to potentially eligible HIV-positive
children to inform their caregivers about the study so that
they could accompany their children and provide parental
consent. Eligibility criteria for caregivers were: caregiver of

HIV-negative and/or HIV-positive child; aged =18 years;
siSwati-speaking or English-speaking; receiving health
services at a study site; and capacity for consent. Eligi-
bility criteria for children were: HIV-positive; aged 10-14
years; siSwati-speaking or English-speaking; receiving
health services at a study site; not currently taking TPT;
and capacity for assent. HCP, including nurses, physicians
and community workers, were recruited with the help of
facility managers. Eligibility criteria were: providing care
atastudy site; aged =18 years; siSwati-speaking or English-
speaking; and capacity for consent. Participation in the
qualitative component of the study was not an exclusion
criterion for participating in the DCE.

Sampling

Given the design of the DCE, we estimated a minimum
sample size of 125 participants per subpopulation, based
on the following rule:

N =500 * 7

where [ is the maximum number of levels for any
attribute (4), J is the number of alternatives in each
choice task (2) and S is the number of choice sets
presented to any participant (8). Factoring in a margin of
error of 20%, 150 participants were recruited from each
subpopulation. Although the sample for the DCE was not
selected strictly randomly from the full population, given
the challenges experienced working with children in a
low-resource settings and the size distribution and nature
of the population of caregivers, fieldworkers aimed to
reduce any biases in sampling by recruiting at different
facilities on different days and times during the week, and
by using different strategies for recruitment, including
recruitment on weekends at Teen Clubs, where HIV-
positive teens participate in adherence support groups at
the facility. Participants were randomly assigned to one of
the four versions of the DCE survey, which helped mini-
mise group differences in bias since bias was experienced
by participants in each of the four surveys, thus improving
the robustness of the results.

Data analysis

As is common in DCE studies, we started by running a
simple fixed effects logit mode (Model 1) and then
ran random effects logit model (Model 2) for the main
effects, using dummy coding of attribute levels.” Results
from these models were compared for consistency and
a Hausmann test was conducted to test for violations of
the assumption of independence of irrelevant alterna-
tives (IIA) underlying the fixed effects logit model. The
Hausmann test returned a negative value, indicating that
a fixed effects model is more appropriate, although the
direction of effects and levels of significance were similar.
Following common practice, we then moved to more
complicated models which allow for the investigation
of preference heterogeneity.”*>* We ran a mixed effects
logit model (Model 3) using Halton draws with 1000 repli-
cations to estimate the relative utility of the main effects
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PROTECT Study: DCE Choice Set: Version 1 Example

Choice Set 1: Which of the following models of TB preventive treatment for children would you most prefer?

Option A Option B

FREE! MAHALA!

E40 Zero Cost

45 minute wait 1 hour and 30

minute wait

2 small pills 2 large pills

Medication Medication

daily once a week

6 months of 3 months of

treatment, treatment, 1
1 visit per visit per month

month

Monday- Friday

) 8am-4pm,
Monday- Friday Saturday &
8am-4pm,
MON - FRI Sunday
8AM - 4PM 8am-1pm
Bitter taste No bitter taste

Figure 1 PROTECT Study discrete choice experiment (DCE) choice set example.

of each of the attribute levels. Mixed effects models allow ~ SD estimates for each attribute level. To better under-
for relaxing the IIA assumption and an assessment of  stand potential sources of preference heterogeneity, we
heterogeneity in preferences across attributes from the  ran two interaction models and stratified analyses by
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sample subgroups. The first interaction model was a care-
giver/child interaction, which used a dummy variable
(children=0; caregivers=1), multiplied by each attribute
level and a fixed effects logit model run on the original
attribute levels and the new interaction attribute levels
(Model 4). The second interaction compared the prefer-
ences of children and caregivers as one group (children=-
caregivers=0) and HCP (HCP=1) (Model 5). Finally,
stratified fixed effects logit models were run for children
(Model 6), caregivers (Model 7) and HCP (Model 8).

Patient and public involvement

The study was reviewed initially and then quarterly at
Stakeholders Advisory Group meetings, where commu-
nity stakeholders advised on study design, implementa-
tion, challenges and preliminary findings. Stakeholders
included implementing partners, representatives from
non-governmental organisations and community repre-
sentatives; no patients were represented in these meetings.

RESULTS

Participant characteristics

A total of 450 individuals were approached and all
agreed to participate and were enrolled in the study. All
participants completed the DCE and quantitative survey,
including 150 children, 150 caregivers and 150 HCP. The
median age was 36 years among caregivers and HCP; 41%
of children were aged 10-11 years and 59% were 12-14
years. Half (49%) of the children were female; care-
givers and HCP were primarily female (93% and 81%,
respectively). Most children (77%) reported they had
someone reminding them to take medicines, generally a
parent or caregiver (89%), which provides some context
to children’s reliance on caregivers for support in taking
medication.

Main effects
The fixed effects logit (Model 1) and mixed effects logit
(Model 3) models produced similar results, with the
direction and significance of effects largely consistent
(see online supplemental file 2). Figure 2 shows the odds
ratios (ORs) of the main effects means for the full sample
from the mixed logistic regression model (Model 3), as
well as the p values and confidence intervals (Cls), with
the estimates of the standard devations (SDs) (ORs, p
values and Cls) shown in the table below (figure 2).
Among treatment regimen attributes, taste was found
to be the most significant driver of preferences overall,
with participants more than three times as likely to choose
a treatment alternative if the medication was palatable
compared with an alternative with bitter medication if
all other attributes were held constant (OR=3.51, 95% CI
2.81 to 4.38). We also found that the duration of treatment
and number of clinic visits had a small and mostly non-
significant effect on preferences. There was no significant
difference between 6 months of treatment with monthly
visits and 3months of treatment with monthly visits. No

difference was found between 3-month treatment regi-
mens that require monthly visits or a once-off visit. There
was a significant but relatively small preference not to have
6 months of treatment with six clinic visits compared with
3 months of treatment with only one clinic visit (OR=0.75,
95% CI 0.60 to 0.95).

Overall, participants preferred less frequent dosing
schedules, with a bi-weekly, weekly and monthly dose
preferred to daily dosing (OR=1.78, 95% CI 1.43 to 2.22;
OR=1.99, 95% CI 1.57 to 2.53; and OR=2.34, 95% CI 1.80
to 3.05, respectively). We found no significant differ-
ence in preferences between a dissolvable formulation
of the medication and two small pills. However, partici-
pants were significantly less likely to choose a treatment
regimen when the dose was six small pills or two large
pills (OR=0.62, 95% CI 0.49 to 0.79 and OR=0.65 95% CI
0.48 to 0.90, respectively) compared with a dose of two
small pills if all the other attributes remained constant.

Within health system attributes, shorter waiting times
were preferred, although the size of the effect was rela-
tively small. Participants preferred a 15min waiting time
compared with a 45min waiting time (OR=1.36, 95% CI
1.10 to 1.68) and preferred not to have a 3-hour waiting
time (OR=0.59, 95% CI 0.47 to 0.74) compared with a
45 min waiting time. We found no significant preferences
regarding clinic operating hours.

The structural attribute, cost, was found to be a signifi-
cant driver of preferences. Free services were significantly
preferred to services costing US$0.75 (OR=1.37, 95% CI
1.10 to 1.72), and participants preferred not to pay a fee
of US$3.00 or US$6.00 (OR=0.60, 95% CI 0. 0.48 to 0.75
and OR=0.31,95% CI 0.24 to 0.40, respectively) compared
with a cost of US$0.75.

Divergence in preferences among children, caregivers and
HCP

As shown in figure 2, the SD, ORs and p values from the
mixed effects logistic regression model indicate some
preference heterogeneity, especially for cost, dosing
frequency and taste. Interaction models were used to
understand where preferences diverged between key
subgroups in the study sample. Table 2 presents the
results of the interaction analysis, first showing differ-
ences in preferences of children versus caregivers (Model
4) and then between children and caregivers versus HCP
(Model 5).

Preferences of children and caregivers were largely
similar, although they differed significantly regarding
dosing frequency and taste. Among children, there was
no significant preference for less frequent dosing sched-
ules, while caregivers were found to have a significantly
stronger preference for monthly dosing than daily dosing
compared with children (OR=1.65, 95% CI 1.22 to 2.22).
Children had a strong and significant preference for
medication formulations that are not bitter (OR=2.20,
95% CI 1.93 to 2.50). Taste was less of a concern for
caregivers, who were less likely than children to choose

6 Hirsch-Moverman Y, et al. BMJ Open 2021;11:048443. doi:10.1136/bmjopen-2020-048443

“ybuAdoo Aq parosioid 1sanb Aq TZ0zZ ‘Sz 1990190 uo jwod[wg uadolwg//:dny wolj papeojumoq ‘TZ0Z 1200190 22 U0 £7810-0202-uadolwa/oeTT 0T Se payslignd 1s4i :uado CING


https://dx.doi.org/10.1136/bmjopen-2020-048443
http://bmjopen.bmj.com/

MEAN ODDS RATIO

P-Value 95% Cl
0 1 2
Duration of treatment 6 months 1 visit 0.858—H 0.164 0.692-1.064
and visit frequenCy (3 3 months 3 visits 1.039—H 0.737 0.833-1.295
months of treatment,
1 clinic visit) 6 months 6 visits* 0.752 0.016 0.595-0.949
Bi-weekly** 11783 <0.001 1.433-2.219
Ej(;sl;;)g Frequency Weekly** = —1.989 <0.001 1.566-2.527
Monthly** 534 <0.001 1.803-3.049
Pill size and 6small**  0.621++— <0.001 0.490-0.787
formulation (2 small 2large** | 0.654— [ 0.008  0.477-0.897
pills) Dissolvable 0.990 —— 0.930  0.785-1.247
Taste (bitter) Not bitter** 3.509 <0.001  2.813-4.376
15min* ——11.357 0.005 1.099-1.676
Waiting time (45min) 90min 0.919 —+— 0.504 0.716-1.178
shrs** | 0,501 <0.001 0.474-0.737
Including early mornings H—1.122 0.235 0.928-1.357
Operating hours Including evenings ——i1.049 0.639  0.858-1.283
(regular clinic hours)
Including weekends H—1.114 0.247 0.928-1.336
Free** 1372 0.006 1.098-1.716
Cost (USS0.75) US$3.00%*  0.597 —F i <0.001 0.475-0.750
US$6.00%*0.308 -4 <0.001 0.236-0.403
Standard deviations
Attribute (Reference level) Level Odds Ratio 95% ClI P-Value
_ N 6 months 1 visit 1.322 0.606-2.883 0.483
t?g;‘:;;‘;?] ff1tfc‘flfntl'2‘3?stl S”d visit frequency (3 months of 3 montns 3 visits 0876 0.48-1.601 0.668
' 6 months 6 visits 1.768 0.811-3.851 0.152
Bi-weekly 1.810 1.124-2.916 0.015
Dosing Frequency (daily) Weekly 0.999 0.48-2.081 0.998
Monthly 4.241 2.907-6.187 <0.001
6 small 1.007 0.711-1.427 0.967
Pill size and formulation (2 small pills) 2 large 0.962 0.526-1.761 0.901
Dissolvable 1.072 0.722-1.593 0.730
Taste (bitter) Not bitter 3.553 2.742-4.603 <0.001
15min 0.996 0.663-1.498 0.986
Waiting time (45min) 90min 1.050 0.757-1.458 0.770
3hrs 0.622 0.38-1.02 0.060
Including early mornings 1.891 1.29-2.772 0.001
Operating hours (regular clinic hours) Including evenings 0.961 0.66-1.399 0.834
Including weekends 2.255 1.653-3.077 <0.001
Free 2.621 1.662—4.134 <0.001
Cost (US$0.75) US$3.00 1.007 0.708-1.433 0.968
US$6.00 2.805 1.853-4.247 <0.001

Figure 2 Mixed effects logit model (Model 3) main effects (above) and SDs (table below).
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Model 4 Model 5
Attribute Children Children and caregivers
(reference level) Level OR 95% CI P value OR 95% ClI P value

Dosing frequency Bi-weekly 1.128 0.903 to 1.410 0.288 1171 1.005 to 1.364 0.043
(daily) Weekly 1.014 0.785 to 1.310 0.914 1.197* 1.003 to 1.427 0.046
Monthly 0.912 0.737 to 1.129 0.399 1.175* 1.013 to 1.363 0.033

Taste (bitter) Not bitter 2.195% 1.932 to 2.495 <0.001 1.9601 1.794 t0 2.140 <0.001

Operating hours Including early 1.007 0.796 to 1.274 0.953 1.011 0.862 to 1.187 0.889

(regular clinic mornings

hours) Including 0.961 0.748 to 1.236 0.759 0.946 0.795 to 1.126 0.535
evenings
Including 0.966 0.786 to 1.188 0.745 0.981 0.848 to 1.135 0.796
weekends

Caregivers Healthcare providers

Dosing frequency  Bi-weekly 1.090 0.801 to 1.483 0.585 1.919t 1.432 t0 2.571 <0.001
(daily) Weekly 1.394 0.977 to 1.989 0.067 2138t 1.528 to 2.991 <0.001
Monthly 1,645t 1.219t02.219 0.001 3.026* 2.249 t0 4.071 <0.001

Taste (bitter) Not bitter 0.809" 0.677 to 0.967 0.020 1.3371 1.128 to 1.585 0.001

“ybuAdoo Aq parosioid 1sanb Aq TZ0zZ ‘Sz 1990190 uo jwod[wg uadolwg//:dny wolj papeojumoq ‘TZ0Z 1200190 22 Uo £7810-0202-uadolwa/oeTT 0T Se payslignd 1s4i :uado CING

Operating hours  Including early 1.012 0.732 to 1.398 0.944 1.217 0.900 to 1.647 0.202
(regular clinic mornings
hours) Including 0.969 0.682 to 1.376 0.859 1.364 0.979 to 1.901 0.066
evenings
Including 1.028 0.767 to 1.378 0.851 1.320* 1.003 to 1.736 0.047
weekends
Continued
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Table 2 Continued

Model 4 Model 5
Attribute Children Children and caregivers
(reference level) Level OR 95% CI P value OR 95% CI P value
Cost (US$0.75) Free 0.751 0.554 to 1.017 0.064 1.024 0.773 to 1.357 0.867
US$3.00 0.903 0.636 to 1.283 0.569 0.892 0.637 to 1.248 0.504
US$6.00 0.957 0.703 to 1.303 0.781 0.788 0.581 to 1.070 0.127
*Significant at 95%.
1Significant at 99%.

a treatment alternative because the taste was not bitter
(OR=0.81, 95% CI 0.68 to 0.97).

Given that preferences of children and caregivers were
mostly consistent, in the next model we examined the
interaction combining children and caregivers as one
group compared with HCP (table 2, Model 5). HCP’s
preferences diverged significantly on several attributes,
most importantly in terms of dosing frequency. Although
there was a significant preference for less frequent
dosing among children and caregivers, the effect was
relatively small (bi-weekly OR=1.17, 95% CI 1.01 to 1.36;
weekly: OR=1.20, 95% CI 1.00 to 1.43; monthly: OR=1.18,
95% CI 1.01 to 1.36 compared with daily dosing). HCP
were significantly more likely to choose treatment regi-
mens with less frequent dosing schedules than children
and caregivers (bi-weekly: OR=1.92, 95% CI 1.43 to 2.57;
weekly: OR=2.14, 95% CI 1.53 to 2.99; monthly: OR=3.03,
95% CI 2.25 to 4.07 compared with daily dosing). HCP
were also significantly more likely than children and
caregivers to prioritise formulations that are not bitter
(OR=1.34, 95%CI 1.13 to 1.59). HCP were more likely

than caregivers and children to prefer expanded clinic
operating hours that include weekend hours (OR=1.32,
95% CI 1.00 to 1.74).

To explore the preferences of each subpopulation in
more detail, stratified models were run. Figure 3 shows
the results of the three stratified models for children
(Model 6), caregivers (Model 7) and HCP (Model 8). The
stratified analysis similarly shows that preferences of care-
givers and children are largely consistent—effects are in
the same direction, although children have fewer prefer-
ences that are significant. These preference structures of
caregivers and children are also generally consistent with
the main effects results from the full sample presented
above, which provides a good anchor for understanding
some of the nuances in the attributes and levels where
preferences diverge. However, while children were found
to have no significant preference regarding dosing
frequency, caregivers preferred weekly and monthly
dosing (OR=1.41, 95%CI 1.11 to 1.81 and OR=1.50,
95% CI 1.22 to 1.85, respectively). While the preference of
HCP is also comparable with the main effects results from

FIXED EFFECTS

0Odds Ratio CHILDREN (Model 6) |CAREGIVERS (Model 7)] PROVIDERS (Model 8)

Attribute (reference) Level 0 1 2 3 4 OR 95% Cl OR 95% Cl OR 95% Cl
Duration of treatment and _© months 1 visit = 1.077 0.866-1.339 | 0.901 0.730-1.112 | 0.810 0.638-1.028
visit frequency (3 months 3 months 3 visits ,_'L__‘o'—_‘« 1.154 0.893-1.491 | 1.087 0.849-1.391 | 0.889 0.665-1.188
of treatment, 1 clinic visit) 6 months 6 visits . 0975 0.780-1.220 | 0.825 0.664-1.026 | 0.775 0.601-0.999
Bi-weekly == 1.128 0.903-1.410 | 1.229 0.994-1.521 | 2.247 1.750-2.885
Dosing Frequency (daily) ~ Weekly P e— 1.014 0.785-1.310 | 1.414 1.105-1.809 | 2.558 1.922-3.405
Monthly e 0.912 0.737-1.129 | 1.500 1.216-1.851 | 3.557 2.751-4.599
o ) 6 small o 0.828 0.665-1.030 | 0.824 0.666-1.020 | 0.610 0.474-0.787
:r'::l'lzsiﬁs")d formulation (2 5 jarge e 0.886 0.689-1.138 | 0.750 0.587-0.959 | 0.669 0.504-0.889
Dissolvable =) 1.022 0.821-1.272 | 0.985 0.794-1.221 | 0.885 0.690-1.136
Taste (bitter) Not bitter e I 2.195 1.932-2.495 | 1.776 1.569-2.010 | 2.621 2.266-3.031
15min . 1.294 1.039-1.613 | 1.093 0.881-1.355 | 1.143 0.882-1.482
Waiting time (45min) 90min i 1.073 0.832-1.385 | 0.948 0.741-1.213 | 0.785 0.591-1.043
3hrs iy 0.800 0.642-0.995 | 0.722 0.582-0.895 | 0.628 0.484-0.814
) Including early mornings == 1.007 0.796-1.274 | 1.019 0.816-1.272 | 1.231 0.953-1.591
85:?;;”§;°“'5 (regular  “including evenings = = 0961 0.748-1.236 | 0.931 0.729-1.190 | 1.291 0.973-1.713
Including weekends L 0.966 0.786-1.188 | 0.994 0.808-1.222 | 1.294 1.026-1.633
Free =M 1451 1.164-1.808 | 1.089 0.884-1.341 | 1.273 1.003-1.616
Cost (US50.75) US$3.00 = 0.824 0.641-1.059 | 0.744 0.582-0.950 | 0.697 0.522-0.929
US$6.00 A 0.535 0.429-0.666 | 0.512 0.412-0.636 | 0.412 0.316-0.537

® CHILDREN ~ ® CAREGIVERS

PROVIDERS

Figure 3 Stratified fixed effects logit models for children (Model 6), caregivers (Model 7) and HCP (Model 8).
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the full sample, we found that they made more complex
trade-offs between attributes and had more attribute
levels that were significant in driving preferences than
children and caregivers. While children and caregivers
were indifferent between six small pills and two small pills
per dose, HCP were significantly less likely to choose an
alternative with six small pills compared with two small
pills (OR=0.61, 95% CI 0.47 to 0.79). HCP also had much
stronger preferences for less frequent dosing schedules
and were more than twice as likely to choose alterna-
tives with bi-weekly and weekly dosing schedules, and
more than three times as likely to choose monthly dosing
compared with alternatives with daily doses if all other
attributes were held constant. HCP had a small but signif-
icant preference for clinic operating hours that included
weekend hours (OR=1.29, 95% CI 1.03 to 1.63). Finally,
treatment duration and visit frequency was only found to
be significant for HCP, and only for a large difference in
both treatment duration and number of visits (6 months
of treatment with six clinic visits (OR=0.78, 95% CI 0.60
to 0.99) compared with 3months of treatment with just
one clinic visit).

DISCUSSION
The scale-up of TPT for children in high TB and HIV
prevalence settings is a key component of an effective
healthcare response. The development of new drug regi-
mens and improvement of existing drug formulations
along with refining service delivery models are important
for the provision of patient-centred services that will
encourage uptake and improve adherence. Traditionally,
aregimen of TPT consisted of 6-9 months of daily isoni-
azid. New drug regimens approved and recommended
by the WHO show that progress is indeed being made in
developing better drug formulations that allow for shorter
treatment duration.' ® However, our results indicate that
overall drug regimen formulations were more important
when considering the design of TPT services for children;
these attributes had a greater effect on choices than the
duration of treatment or dosing frequency. Specifically,
our results reveal that palatability of medication was
the most important attribute of TPT among all study
groups, with participants more than three times as likely
to choose a treatment alternative if the medication was
palatable compared with a bitter alternative. Although
there may be other factors that drive uptake and adher-
ence which were not included in the design of this DCE,
our results suggest that shorter regimens may not have a
substantial effect on TPT uptake and adherence in chil-
dren unless they have a palatable formulation. While a
dissolvable formulation of the medication was not viewed
as important, participants were significantly less likely to
choose a treatment regimen when the dose was six small
pills or two large pills compared with a dose of two small
pills if all other attributes remained constant.

In this study, we found that shorter treatment dura-
tion did not emerge as an important attribute overall.

In qualitative interviews conducted prior to the DCE,
we included treatment duration in the list of attributes
we explored but it did not emerge as an important attri-
bute. However, because treatment duration is a defining
feature of newer TPT regimens and has been shown to
influence TPT uptake and completion,” we included this
attribute in our DCE. The results of the DCE analysis
were consistent with this attribute not emerging as one
of the important attributes in the preliminary qualitative
work, and we found that the duration of treatment and
number of clinic visits had a small and primarily insignifi-
cant effect on preferences. In terms of the treatment regi-
mens, the participants were found to prefer less frequent
dosing schedules. The finding that treatment duration is
not a central driver of choice is likely to be partly due to
other treatment and service delivery characteristics being
more important, but also to the study context.

All of the children in our sample were HIV-positive
and on daily antiretroviral therapy (ART), so it should be
expected that they indicate that treatment duration is less
important than other attributes. Our findings may not be
generalisable to the entire population of children eligible
for TPT, and specifically to HIV-negative children and
those aged <5 years who are prescribed TPT following
contact with a TB case. Given the WHO guidance to
specifically target HIV-positive children for TPT as part
of a comprehensive package of HIV care,® the prefer-
ences of the children included in our study are of utmost
importance. In this study, given that preferences of care-
givers (half of whom had HIV-negative children) and
HCP were largely consistent, it is possible that the finding
that shorter treatment regimens do not have a strong
effect on preferences is not generalisable. However, the
effectiveness of shorter treatment regimens in improving
uptake and adherence, which was found in previous
studies, could be greater and requires further evaluation,
particularly among HIV-negative children and children
younger than 5 years who were excluded in this study. For
example, in a pilot study in Lesotho, caregivers of chil-
dren who completed TPT were interviewed about TPT
preferences and identified pill burden, treatment dura-
tion and related frequency of dosing as important TPT
attributes.'” However, the children represented in the
latter study were all HIV-negative child contacts and not
on any other treatment. A small exploratory study from
Peru found that among caregivers of children exposed
to TB in the household, having a child-friendly formula-
tion was more important than regimen duration.'” A DCE
conducted among TPT-eligible adults in Canada found a
preference for shorter duration of treatment,'® but two-
thirds of participants were not on another treatment at
the time of the study and therefore were unaccustomed
to taking medications. Duration of treatment was not
explored in a recent study from South Africa that exam-
ined prioritisation of attributes for TPT among people
living with HIV.'®

Our analysis found some evidence of preference hetero-
geneity, which was in part explained by differences in
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preferences of each subgroup—children, caregivers and
HCP. Children’s trade-offs were less complex than those
of caregivers and HCP but overall, children and care-
givers had similar preferences. Caregivers are a key group
as they represent the preferences of younger children
who did not participate in the DCE. One area where chil-
dren’s and caregivers’ preferences diverged from those of
HCP related to treatment duration and dosing frequency,
possibly because HCP prioritised alleviating the burden
on the health system, thereby reducing congestion in
health facilities. The perceptions of HCP are important
because they are sources of information and gatekeepers
for TPT options. HCP considered treatment duration and
dosing/visit frequency to be more important than care-
givers or children. Preferences regarding health system
attributes were mostly consistent across the three groups,
with shorter waiting times preferred but with no signif-
icant preferences regarding extended clinic operating
hours. Because most of the children who participated in
study attended Teen Clubs, it is possible that they did not
consider weekend hours to be extended clinic hours. The
structural attribute, cost of visit, which included travel
to the health facility and represents a potential barrier
to access, was found to be a significant driver of prefer-
ences even for small changes in the cost of services. TPT
is provided free of charge in public health facilities in
Eswatini, but there are often other costs that children and
caregivers face in accessing services. Using more diverse
strategies for targeting and identifying potential children
for TPT initiation and continuation, such as community
outreach models rather than clinic-based models and
multi-month dispensing of medications, could help to
reduce these costs for some patients and help to improve
patient engagement with TPT services.

To our knowledge, this is the first study to examine
TPT preferences among children in a high TB burden
country. The only other DCE exploring TPT preferences
was conducted in adults in a low TB burden country and
only included patients.'® Strengths of this study are its
use of qualitative and quantitative methods, inclusion
of the perspectives of both HCP and patients (repre-
sented by children and caregivers), and the rigour of
the DCE approach. While the sample size was robust,
participants were not randomly selected and therefore
may not be representative of all TPT-eligible children,
including younger children with HIV (aged <10 years)
and HIV-negative child contacts. In addition, participants
described their preferences for hypothetical attributes
that they had not yet experienced and therefore some
concerns might be addressed once individuals actually
received TPT. However, the children participating in this
study were aged 10-14 years and living with HIV; given
the children’s ages, they were most likely taking daily ART
since birth and therefore experienced in taking medica-
tion. A dissolvable formulation of TPT might not have
been viewed as important because the children partic-
ipating in the study were between 10 and 14 years old.
The difficulty in swallowing pills may be a concern for

younger children, especially children aged <5 years who
are contacts of patients with pulmonary TB and therefore
a priority for TPT. In this study, we included caregivers of
children to try to understand their perspective as those
who would be administering the treatment to younger
children, as well as the preferences of HCP. While the
results of this study suggest that both caregivers and
HCP were indifferent between dissolvable formulations
or two small pills (preferring these alternatives to large
pill formulations), more research is needed to under-
stand whether this finding holds, especially for caregivers
of children aged <b years. This study was limited to the
Manzini region in Eswatini; thus, the results may not be
generalisable to patients in other regions. However, we
purposively selected Manzini as it is the most populous
region of Eswatini, with the country’s largest proportion
of TB cases and a mix of urban and rural clinics. In addi-
tion, we did not have a random sample as it is difficult
to get a true random sample in this context in terms of
the size and spread of the caregiver population. We there-
fore randomly assigned participants to different versions
of the DCE and sent fieldworkers out on different days
and at different times in an effort to mitigate the non-
randomness of the sample. Lastly, this study used a DCE
design with no opt-out option. However, given that this
study aimed to assess preference structures rather than
estimate actual uptake, this design choice is appropriate
as it maximises the amount of information about trade-
offs, but means there is no reliable anchor for TPT.
Therefore, the results of this DCE should be viewed for
understanding overall preference structures and willing-
ness to trade-off different regimen and service delivery
model characteristics.

CONCLUSION

Understanding preferences of key stakeholders regarding
TPT regimens and service delivery models offered to
HIV-positive children and HIV-negative child contacts
in Eswatini will enable the Eswatini National TB Control
Programme to prioritise and allocate limited resources
more efficiently. More research is needed to understand
how TPT preferences translate into uptake and adher-
ence, as well as how HIV-negative children may perceive
TPT.
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