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Abstract
Introduction: To develop a patient-centred financial incentive delivery strategy to improve antiretroviral treatment adherence
in adolescents and young adults (AYA) living with HIV in Kisumu, Kenya, we conducted a mixed methods study exploring
preferences.
Methods: A discrete choice experiment (DCE) and focus group discussion (FGD) were conducted simultaneously to identify
preferences for five incentive delivery strategy features: value, eligibility, recipient, format and disbursement frequency. We
used consecutive sampling to recruit AYA (14–24 years) living with HIV attending three health facilities in Kisumu, Kenya. We
calculated mean preferences, willingness to trade, latent class membership and predictors of latent class membership. The
FGD explored preferred incentive features, and, after deductive and inductive coding, qualitative findings were triangulated
with DCE results.
Results: Two hundred and seven AYA living with HIV (46% 14–17 years, 54% 18–24 years; 33% male sex, 89% viral load
<50 copies/ml) were recruited to the study (28 October–16 November 2020). Two distinct preference phenotypes emerged
from the DCE analysis (N = 199), 44.8% of the population fell into an “immediate reward” group, who wanted higher value
cash or mobile money distributed at each clinic visit, and 55.2% fell into a “moderate spender” group, who were willing to
accept lower value incentives in the form of cash or shopping vouchers, and accrued payments. The immediate reward group
were willing to trade up to 200 Kenyan Shillings (KSH)—approximately 2 US dollars (USD)—of their 500 KSH (∼5 USD) incen-
tive to get monthly as opposed to accrued yearly payments. The strongest predictor of latent class membership was age (RR
1.45; 95% CI: 1.08–1.95; p = 0.006). Qualitative data highlighted the unique needs of those attending boarding school and
confirmed an overwhelming preference for cash incentives which appeared to provide the greatest versatility for use.
Conclusions: Providing small financial incentives as cash was well-aligned with AYA preferences in this setting. AYA should
additionally be offered a choice of other incentive delivery features (such as mobile money, recipient and disbursement fre-
quency) to optimally align with the specific needs of their age group and life stage.
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1 INTRODUCT ION

Although financial incentives have been extensively investi-
gated to improve uptake of HIV prevention interventions
and adherence to antiretroviral treatment (ART) in adults liv-
ing with HIV, the use of this economic strategy to moti-
vate adolescents and young adults (AYA) living with HIV to

remain in HIV care and on treatment is less well understood.
Through the provision of a financial reward to accomplish
a specific task or behaviour, financial incentives aim to rein-
force and shape healthier behaviour [1]. Individuals frequently
weight present costs and benefits relative to those in the
future and incentives can act as a “nudge” towards adopting a
healthy behaviour by increasing its immediate benefits [2–4].
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Financial incentives may also provide households “social
protection” to maintain healthcare when income is uncer-
tain. Compared to children and older adults, however, AYA
face more numerous, diverse and intense barriers to ART
adherence and retention, and have poorer treatment out-
comes [5, 6]. The combination of incomplete development
of neural pathways required for decision-making, in partic-
ular those based on abstract goals, distal outcomes and
cost–benefit calculations [7], and, contextual factors, such as
peer relationships, financial dependency and school restric-
tions, constrain decision-making during this critical develop-
mental period. Financial incentives have demonstrated short-
term behavioural effects on AYA for HIV prevention, but to
date, optimum strategies for delivering financial incentives to
improve long-term HIV treatment outcomes in this group are
unclear [8–12].

Mixed methods research is being applied with increased
frequency in implementation research to explore dimensions
of acceptability, preference and choice [13]. Qualitative meth-
ods offer depth and richness of perspectives, while surveys
attempt to quantify or categorize acceptability and satis-
faction. Routine quantitative measures of acceptability, tend
however, to provide superficial assessments [14], while eco-
nomic preference elicitation methods offer techniques, deeply
rooted in consumer behaviour theory, that demonstrate
which features make an implementation strategy more or less
acceptable, through the quantification of relative preferences
for strategy features. Discrete choice experiments (DCEs),
in particular, are gaining prominence as an implementation
science tool—now applied extensively in HIV research—for
developing strategies and for policy prioritization [15–17].
Additional qualitative research can be used both to inform
DCE design and contextualize DCE findings—in combination
such mixed methods generate a broad perspective of what is
important to stakeholders, including how they make trade-offs
between service features. Given the unique challenges faced
by AYA, understanding the dimensions of what would make
an incentive delivery strategy most acceptable or desirable, as
well as how this varies across the population, can contribute
to the development of a patient-centred implementation
strategy.

To inform the design of financial incentives within a parent
trial aimed at improving retention in care among AYA [18], we
conducted a mixed methods study incorporating relative pref-
erences from a discrete choice survey (DCE) with a qualita-
tive focus group discussion (FGD) to explore preferences for
incentive delivery.

2 METHODS

2.1 Study setting

This study was conducted at three health facilities (Lumumba
Health center, Kisumu County Hospital and Ahero Sub
County hospital) located in the city of Kisumu, Kenya (Kisumu
County, Nyanza region) between 28 October and 12 Novem-
ber 2020. Kisumu County is among the highest HIV burden
counties in Kenya with a prevalence of 16.3%, far higher than
the national prevalence of 4.9% [19]. All sites had adoles-
cent centres providing youth-friendly services supported by

Table 1. Incentive features (attributes) presented in the DCE

Attribute Attribute levels

The value of the gift 100 KSH (∼1 USD)

300 KSH (∼3 USD)

500 KSH (∼5 USD)

When you receive

the gift

At each clinic visit

At the end of each year (saved at each

clinic visit)

Who is eligible for

the gift

All youth attending the ART clinic

Only youth who attend clinic visits on

time and are virally suppressed

Who collects the gift Only you

You or a person you have elected

How the gift is

distributed

Cash

mPesa (mobile money payment)

Airtime

Shopping voucher

the Family AIDS Care and Education Services (FACES). At the
time of the study, study sites reported 30% of AYA (aged 14–
24 years) as male and 70% as female, 38% were aged 14–
17 years and 62% were 20–24 years of age. In 2020, viral
suppression (VL <1000 copies/ml) among adolescents (15–
19 years) in the FACES programme was 90%.

2.2 Study design and sample size estimation

The study comprised of a DCE survey and an FGD, both
exploring preferences for financial incentive delivery among
AYA living with HIV. The data for both the quantitative and
qualitative components were collected simultaneously [20].

For the DCE, we selected potential attributes related to
incentive delivery (based on literature review and discussion
with experts in the field) and then prioritized the attributes,
removed inappropriate attributes and refined wording to
ensure attributes were culturally tailored [21, 22]. We
selected five attributes including: incentive value (100 KSH
[∼1 USD], 300 KSH [∼3 USD] or 500 KSH [∼5 USD]), fre-
quency of incentive disbursement (at each clinic visit or annu-
ally as a cumulative payment), eligibility to receive the incen-
tive (only those virally suppressed or all AYA), who can collect
the incentive (only the AYA themselves and someone nomi-
nated by them) and the method of incentive distribution (cash,
mobile money transfer, cellular airtime or shopping voucher)
(Table 1). We generated a D-efficient DCE design, ensur-
ing level balance, balanced overlap and near orthogonality
[23–26]. Each respondent answered nine randomly ordered
choice tasks and one fixed choice task (a dominant scenario
to assess internal validity), across 200 randomly allocated
choice experiment versions. We estimated the DCE sample
size based on the formula N >500c/(t × a), where c repre-
sents the largest number of levels for any attributes, t repre-
sents the number of choice tasks and a represents the num-
ber of alternative scenarios: requiring a sample size of 125
participants ([500 × 4]/[8 × 2]) for mean preferences (with
no interactions between attributes). We further conducted
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simulated data logit efficiency tests to ensure parameter esti-
mate standard errors remained <0.05 for the main analysis.
With these considerations and to allow for subgroup anal-
ysis, we increased the sample size to require 200 partici-
pants. Sawtooth Lighthouse Studio (version 9.11.0) was used
for DCE design and sample size logit efficiency tests.

A semi-structured guide was developed to moderate FGD
discussions and included focused questions and prompts
(File S1). Topics in the guide covered general financial chal-
lenges of AYA, with a specific focus on financial incentive pref-
erences, including preferred value, mode of delivery, potential
use, recipient of the incentive and potential adverse effects of
the incentive.

2.3 Recruitment

Recruitment followed eligibility criteria for the parent trial:
AYA living with HIV aged between 14 and 24 years, receiv-
ing HIV care in the selected clinic, with a disclosed HIV status
and living in Kisumu for at least 6 months were approached
(using consecutive sampling) during routine clinic visits to par-
ticipate in the DCE. For the FGD, participants were pur-
posefully selected by community health assistants to identify
information-rich AYA (information-rich participants can yield
deep insights on the basis of having information on what the
researchers wish to understand rather than provide a general-
izable understanding of the study topic) and referred to study
staff for eligibility screening. FGD participants were also pur-
posively recruited to ensure age and sex balance. AYA partic-
ipating in the DCE and FGD were reimbursed $5 (average
transport costs within the study region).

2.4 Data collection

The DCE survey was developed in English and translated into
two local languages (Kiswahili and DhoLuo). Trained research
assistants consented - AYA for DCE participation. The DCE
was interviewer administered on tablets, in-person, at the
health facility (using COVID-19 precautions). The survey com-
prised 22 questions, 12 socio-demographic questions and 10
DCE questions.

The FDG was conducted online via Zoom due to COVID
restrictions. The recruited AYA who did not have access to an
internet-enabled smartphone were asked to come the study
offices to use a laptop/tablet in a private room. Following
the interview guide, two qualitative interviewers facilitated
the FGD, one moderator and another note taker. The FGD
was audio recorded, and notes were taken to supplement
the recordings. The FGD was initiated with video and audio,
allowing moderators and participants to identify one another.
After introductions, cameras were turned off for the remain-
der of the session due to internet bandwidth concerns. The
AYA opted to use a mix of English and Kiswahili to increase
comfort in expression. An initial demonstration on the use of
Zoom functions (i.e. muting, hand raising and video) was con-
ducted, and for those who opted to come to the facility to
use study laptops/tablets, IT staff were available to resolve
technical issues. AYA who participated remotely were asked
to ensure privacy and reduce interruption. The FGD took
approximately one and a half hours.

2.5 Analysis

For the DCE survey main effects analysis, we conducted
mixed logit regression models with dummy coded data [27].
The resulting mixed logit coefficients can be interpreted as
the strength of the relative preference for the attribute
comparison, with positive coefficients representing positive
preferences (desirable) and negative coefficients representing
negative preferences (undesirable), and standard deviations
representing preference heterogeneity. We calculated the rel-
ative importance of attributes as the utility range for a spe-
cific attribute divided by the total summative utility range for
all attributes (as a percentage). Interaction between demo-
graphic or treatment characteristics (age, sex, socio-economic
status, schooling status, home location and viral load suppres-
sion), and relative preferences were evaluated by multiplying
each covariate with dummy coded attribute levels to generate
interaction terms which were included in mixed logit regres-
sion models. Latent class analysis was conducted using con-
ditional logit models and final model selection was based on
model fit criterion (Akaike and Bayesian information criterion)
for a two- and three-class model, mean probability of group
membership and qualitative exploration [28]. Willingness to
pay analysis, for exploration of trade-offs within latent class
groups, was conducted after establishing linearity of attribute
levels for incentive value using Lowess plots. Generalized lin-
ear models with a log-link function were used to estimate
risk ratios with 95% confidence intervals for predictors of
latent class membership. We conducted a sensitivity analysis
to determine if preferences were affected by response qual-
ity, poor response quality was based on selecting the alter-
native to the dominant scenario in the fixed choice task or
straight lining (selecting the first scenario for each question).
Stata version 16 was used for DCE analysis.

For FGDs, notes were expanded immediately after the dis-
cussion and stored with audio recordings. Audio files were
subsequently transcribed and translated into English. Tran-
scripts and notes constituted study data for analysis. Two
qualitative researchers iteratively developed an initial coding
framework that guided a further coding process. Transcripts
were double coded, applying both a deductive approach,
based on the potential incentive features of interest (value,
frequency, recipient, format and eligibility), as well as an
inductive approach as new codes emerged. Discrepancies in
the application of the codes were resolved through discussion
in a series of meetings. Further thematic memos were gener-
ated to record emergent themes. This approach was used to
identify themes related to preferences for financial incentives,
as well as potential challenges with incentive distribution.

A mixed methods convergence approach was used to trian-
gulate results from the FGD and DCE [20]. The conclusions
from the qualitative FGD were compared with DCE find-
ings to identify how service delivery preferences compared
across methods, to highlight both similarities as well as unique
insights emerging from each technique.

2.6 Ethical considerations

The study was approved by the Kenya Medical Research
Institute (KEMRI) and Washington University in St Louis
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Table 2. Participant characteristics (N = 199)

Participant characteristics n (%)

Age 14–17 years 91 (46%)

18–20 years 52 (26%)

21–24 years 56 (28%)

Sex Female 133 (67%)

Male 66 (33%)

Schooling Primary school 45 (23%)

Secondary school 66 (33%)

Not in schoola 88 (44%)

How often not enough food in household, in the last 12 months? Never 100 (50%)

Sometimes 86 (43%)

Always 13 (7%)

Number of rooms in your primary residence 1 87 (44%)

2 57 (29%)

3 or more 55 (28%)

Place where patient or caregiver lives Rural 53 (27%)

Urban 146 (73%)

Facility Lumumba sub-county hospital 83 (42%)

Ahero county hospital 50 (25%)

Kisumu county hospital 66 (33%)

Time on antiretroviral therapy (years; median and interquartile range) 7.86 (2.92–11.45)

Most recent viral loadb < 50 copies/ml 150 (75%)

50 < 1000 copies/ml 28 (14%)

> = 1000 copies/ml 14 (7%)

Missing 7 (4%)

aIncludes those in college or university.
bViral load measurement conducted median 28 days prior to survey (IQR: 84 day – 0 days prior to survey).

institutional review boards. Participants provided written and
verbal informed consent. For adolescents who were not
accompanied, verbal consent was obtained from their care-
givers through a phone call. Assent was obtained from par-
ticipants who were below 18 years old, and their care-
givers/parents provided written and verbal consent.

3 RESULTS

Of the 199 AYA who completed the survey, the median age
was 18.4 years (interquartile range: 16.4–21.5 years), 133
(67%) were female sex, 101 (56%) were in primary or sec-
ondary school, 99 (50%) reported some food insecurity and
146 (73%) lived in an urban setting (Table 2).

3.1 Relative preferences

Relative preferences across the population (Figure 1 and
File S2) demonstrated that on average AYA preferred to
receive a higher incentive amount than 100 KSH but that
there was little difference between receiving 300 KSH (rela-
tive preference: 1.20; 95% CI: 0.96–1.45) or 500 KSH (rela-
tive preference: 1.52; 95% CI: 1.29–1.74). AYA did not want
to receive incentives at the end of the year compared to
monthly disbursements (relative preference: −0.51; 95% CI:

−0.72 to −0.31). AYA found it equally acceptable that incen-
tives were only provided to those who were suppressed and
adherent, compared to everyone (relative preference: −0.07;
95% CI: −0.28 to 0.14), and that they themselves or some-
one they nominated collect the incentive on their behalf (rel-
ative preference: 0.00; 95% CI: −0.19 to 0.18). The preferred
method of incentive distribution was cash, which was strongly
preferred to cell phone airtime (relative preference: −1.52;
95% CI: −1.81 to −1.23) and moderately preferred to mobile
money (relative preference: −0.42; 95% CI: −0.69 to −0.15)
or shopping vouchers (relative preference: −0.40; 95% CI:
−0.67 to −0.13). Sensitivity analyses showed no difference
in preferences when restricted to high-quality responses (N
= 168) versus the total cohort (File S3). Calculation of rela-
tive attribute importance revealed that after incentive value
(56%)—distribution method (32%) and frequency of distribu-
tion (10%) were the most important attributes, with eligibil-
ity (3%) and person collecting the incentive (3%) showing rel-
atively low importance.

3.2 Interactions with AYA characteristics and
viral load status

Analysis of interactions between relative preferences and par-
ticipant demographic characteristics and viral load revealed
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Figure 1. Relative preferences for incentive distribution strategies among all AYA (N = 199). Negative relative preferences represent
what participants do not prefer; positive relative preferences represent what participants do prefer. The relative preference value rep-
resents the strength of preference relative to the baseline attribute level. Mixed logit model. CI, confidence interval.

that those who were older (18–24 years) preferred mobile
money transfers to cash (relative preference: 0.63; 95%
CI: 0.12–1.14) compared to those who were younger (14–
17 years) who preferred cash (relative preference: −0.76;
95% CI −1.33 to −0.19) to mobile money. Those who were
older also preferred monthly rather than yearly incentive dis-
bursements (relative preference: −0.67; 95% CI: −1.09 to
−0.25) compared to those who were 14–17 years, who pre-
ferred yearly disbursements (relative preference: 0.47; 95%
CI: 0.05–0.90). This was mirrored in the analysis of inter-
actions with schooling status which demonstrated that those
not attending school preferred monthly disbursements (rela-
tive preference: −0.67; 95% CI: −1.12 to −0.22), while those
still attending school preferred yearly payments (relative pref-
erence: 0.56; 95% CI 0.15–0.97). There was also evidence
that females were more willing to accept shopping vouchers
instead of cash (relative preference: 0.55, 95% CI: −0.05 to
1.14) compared to males who preferred cash (relative pref-
erence: −0.73, 95% CI: −1.41 to −0.06) to shopping vouch-
ers. There was little correlation between the two measures
of socio-economic status—food availability and the number of
rooms in the home (Pearson’s correlation coefficient: −0.23)—
we, therefore, evaluated interactions with food availability
only. There was no interaction between this measure of food
insecurity (sometimes or always did not have enough food)
versus no food insecurity (always enough food) and AYA pref-
erences. Evaluation of interactions with recent viral load sta-
tus (viral load <50 copies/ml) also did not reveal any substan-
tial difference in preferences for AYA.

3.3 Latent class analysis

We identified two latent class groups, revealing two distinc-
tive preference phenotypes in the AYA population (Figure 2
and File S4a). One group (44.8%), who were focused on
“immediate reward,” had strong preferences for the highest
value incentives (KSH 500 vs. KSH 100: relative preference
2.66; 95% CI: 2.18–3.14), receiving money on a monthly basis
(relative preference: −1.31; 95% CI: −1.63 to −0.99) and
were equally willing to receive a cash incentive or mobile
money transfer (relative preference: −0.22; 95% CI: −0.65
to 0.21), rather than cell phone airtime (relative preference:
−2.92 95% CI: −3.49 to −2.34) or shopping vouchers (rela-
tive preference: −1.18; 95% CI: −1.61 to −0.74). In a willing-
ness to trade analyses, this translated to a willingness to trade
up to 204 KSH (95% CI: 159–250 KSH) of a 500 KSH incen-
tive to receive incentives on a monthly rather than annually
basis. The second group 55.2% of the population—the “mod-
erate spender” group—were overall more accepting of lower
value incentives and year-end disbursements (relative pref-
erence: 0.12; 95% CI: −0.15 to 0.39). Moderate spenders
equally preferred cash or shopping vouchers (relative prefer-
ence: 0.12 95% CI −0.25 to 0.49) but demonstrated a pref-
erence for cash rather than mobile money transfers (relative
preference: −0.78; 95% CI −1.17 to −0.40) or cell phone air-
time (relative preference: −0.59; 95% CI: −0.91 to −0.27).
In the multivariate model including age, sex, viral load and
food security (File S4b), age was the strongest predictor of
latent class group membership, with those who were older
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Figure 2. Relative preferences for incentive distribution strategies, by latent class preference group. Negative relative preferences repre-
sent what participants do not prefer; positive relative preferences represent what participants do prefer. The relative preference value
represents the strength of preference relative to the baseline attribute level. Mixed logit model by latent class membership. CI, confi-
dence interval.

(18–24 years compared to 14–17 years) more likely to belong
to the “immediate reward” group (RR 1.45; 95% CI: 1.08–
1.95; p = 0.006).

3.4 Focus group discussion

A total of eight AYA took part in the FGD. Five were between
the age of 14–17 years, three were 18–24 years of age and
half (4) of the AYA were male. Table 3 presents the FGD
findings.

AYA preferred incentive values of KSH 500 or more, but
lower values remained acceptable for some. Participants also
suggested that for those who lived far from the clinic, higher
value incentives may be considered for transport costs. Most
AYA preferred receiving funds directly, citing concerns that
the funds would not reach them if others were to collect on
their behalf, though some in boarding schools were willing to
have parents collect their incentive while away. Intermittent
disbursements of accrued incentives were also most desirable
to those in boarding school. Cash was the preferred incentive
delivery format, but for AYA with mobile phones, electronic
money transfers were preferred due to the convenience and
privacy it afforded. AYAs had varied intentions for the use of
incentive funds (for transport, to support household expenses
or to purchase luxury items). AYA also raised a few concerns
regarding how a sudden influx of funds may raise suspicions
in the family or community.

4 D ISCUSS ION

Findings from this mixed methods study including 207 AYA
living with HIV in Kisumu, Kenya revealed that on average
AYA prefer to receive high-frequency cash incentives com-
pared to other distribution methods to support their reten-
tion in HIV care, but also that preferences vary—particularly
by age and boarding school attendance. Latent class anal-
yses identified two preference phenotypes, each comprising
about half of the population—the older “immediate reward”
group who wanted monthly access to high-value incentives in
the form of cash or mobile money transfers and the younger
“moderate spenders” group who accepted lower value, simple
incentive delivery systems (such as cash or shopping vouch-
ers), distributed at any time point. AYA envisioned using the
funds for a wide variety of activities but also raised a few con-
cerns that changes in financial status could be viewed with
suspicion in the community.

Developing age-specific incentive delivery approaches could
improve the effectiveness of incentive delivery strategies. Age
was the strongest driver of preference heterogeneity, those
who were 18–24 years of age were more likely to belong
to the “immediate reward” latent class preference group who
desired high-value incentives in an unconstrained format (i.e.
cash or mobile money transfer), but who were also willing to
accept lower value incentives to ensure more frequent and
immediate disbursements—invoking the behavioural economic
principle of temporal discounting—less money now is more
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Table 3. Related themes and quotes from focus group discussion

Theme Summary Relevant quotes

Incentive value Preferences for incentive value

ranged from 200 to 1000 per

visit but for the majority, KSH

500 was acceptable

∙ The amount I see to be appropriate is let’s say five hundred

that can be appropriate. . . R2 (M, 14–17 years)

∙ My opinion is 500. . . this will motivate me to take my

medication on time. R7 (F, 18–24 years)

When the incentive is

received

Participants in boarding school

preferred accrued incentive

disbursements

∙ I can suggest that it be given after a period of time like

when the individual can be available like for those in

boarding, they be given after a period of time when they will

be available to avoid issues such like the parent received and

they didn’t reach the intended. R6 (F, 18–24 years)

Who is eligible to receive

the incentive

There was some support for

providing incentives to only

those who were adherent

∙ For those who are not adhering they have been promised if

their viral load will be at zero they will be given a certain

amount,. . . . R2 (M, 14–17 years)

Who can collect the

incentive

Participants preferred to receive

funds themselves, in part due

to mistrust of caregivers

∙ . . . so if it is given to the caregiver, they can lie to you that

maybe they haven’t received the money, they haven’t sent

the money and yet they had been sent for, so I propose it be

sent to us because we know what we need. R5:

(M, 14–17 years)

∙ . . . you give us the money and then we decide if we are going

to give it to our caregivers a little bit or not R4:

Method of incentive

distribution

Distribution preferences varied

considerably

∙ Let it be given in cash. R2 (M, 14–17 years)

∙ If transferred via their phones it will be at least unlike giving

them the hard cash. . . because for some if they go home

with the cash, they will be questioned where they got it

from. R8 (F, 14–17 years)

∙ I would say something like shopping or a present, it is not a

must it be cash like they could be taken to the supermarket

and be told to pick anything they want of a certain amount,

then they pay for or a gift, it is not a must cash. R6 F

(18–24 years)

Incentive use The AYA envisioned several

purposes for funds, including

starting small businesses and

purchasing luxury items

∙ The money can help them in many ways, one can open jobs,

others it can help as transport, for others it can help them

buy the things that they need, also fruits. . . . R1 (Male

(14–17 years)

∙ . . . if I get myself 500 or 1000 bob, I will go get that kind of

cloth that I want, that kind of shoes that I want, I want to

get that kind of makeup that I want. . . . R4: Female

(18–24 years

Concerns around receiving

incentive

Influx of funds could raise

suspicions in their community

∙ . . .maybe you had no money and you’ve been given the 500

and maybe you owed someone and they are pressurizing you

that they need it then, and you tell them you have no

money, so he decides to attack you with his group. . . . R2

(M, 14–17 years)

∙ . . . in the village most of the people may investigate where

you get money from. . . you know when they get to hear

about the word clinic it means you are HIV positive, you will

face stigma because of the small issues. R1 M

(14–17 years)
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valuable to individuals than more money later [29]. This ten-
dency to see future rewards as less valuable than more imme-
diate rewards has previously been identified among people liv-
ing with HIV (PLWH) and high-risk groups in rural Ugandan
for HIV testing uptake and in Mexico for pre-exposure pro-
phylaxis uptake [30, 31]. In contrast, the preferences of the
“moderate spenders” (50%), who were on average younger
(14–17 years), were more tempered. This group’s generally
more moderate preferences were related to school atten-
dance, which reduced the ability to collect incentives and pos-
sibly to use funds—contextual factors that could modify the
effectiveness of incentive disbursements in younger AYA.

The provision of cash incentives appeared to be the most
equitable and versatile incentive disbursement method for
AYA. Although mobile money transfers were preferred by
some, the lack of phone access for others made this approach
less universally acceptable. AYA reported a range of intended
uses for incentive funds; to support household expenses, pay
for transport or personal effects. Across all groups, shopping
vouchers and cellular airtime were relatively undesirable. AYA
living with HIV in South Africa similarly show preferences for
cash incentives delivered in-hand at clinic visits rather than
electronically or through gift vouchers [32].

Conditional incentives can be effective in improving ART
adherence if individuals can control their adherence. In cases
where adherence is governed by structures beyond the indi-
viduals’ control—as is often the case for AYA—including family
interference or the school environment, unconditional incen-
tives may, however, be more equitable. Participants in our
study had overall high adherence (89% with a viral load
<1000 copies/ml), limiting the ability to conduct subgroup
analysis by the level of viral suppression. A DCE conducted
among AYA in South Africa with lower levels of retention
and adherence demonstrated a strong preference for uncon-
ditional incentives relative to conditional incentives [32]. Both
incentivization approaches have been shown to be effective in
influencing behaviour change in adults, operating either as a
nudge towards a health behaviour or through the provision
of social protection to undertake specific health behaviours
[2, 3]. For AYA living with HIV, a deeper context-specific explo-
ration of preference drivers and the locus of control for ART
adherence could help determine which approach would be
most effective [33].

Harms related to the provision of financial incentives to
AYA are rarely reported in the literature [33–35]. AYA partic-
ipating in the focus group discussion in our study raised con-
cerns about how knowledge of a sudden influx of funds could
raise suspicions in the community and potentially make AYA
targets for investigation or disclosure of HIV status. These
findings suggest that future explorations of harms associated
with the distribution of financial incentives and strategies for
ameliorating these among AYA may be warranted.

Although the use of financial incentives to encourage health
behaviours in sub-Saharan Africa remains rare outside of
research environments, the widespread success of integrat-
ing conditional cash transfers into public programmes in
South America, to alleviate poverty, increase school atten-
dance, childhood vaccination rates and preventative health
behaviours, demonstrates the feasibility of implementing
such programmes in low and middle income country set-

tings [36, 37]. Implementation considerations for incorpo-
rating financial incentives into HIV programmes—particularly
to influence long-term health behaviours such as medication
adherence—will, however, require broader context-specific
investigations of effectiveness, feasibility and sustainability in
the sub-Saharan Africa context.

The study was limited by the small sample size of the qual-
itative component of the research and the inherently hypo-
thetical nature of the DCE choice scenarios, which may not
have fully reflected how AYA make choices in real life. In addi-
tion, it was not possible to compare characteristics of AYA
who declined to participate as these data were not captured
during recruitment; however, the sex and age distribution, as
well a level of viral suppression of AYA included in the DCE,
mirrored those reported in programme data for youth in ART
services in Kisumu during the study period.

Our study findings were strengthened by the use of a
mixed methods approach to understand the general as well as
relative acceptability of financial incentive delivery strategies
for AYA in Kenya. For example, although the qualitative FGD
data revealed a preference to receive funds directly rather
than via caregivers, when quantified in the DCE relative to
other incentive delivery features (such as incentive value and
frequency of disbursement), incentive collection by caregivers
was relatively more acceptable—such trade-offs reveal the
critical components of the incentive strategy for AYA. These
insights demonstrate how qualitative data and econometric
data provide complementary information on the acceptability
of implementation strategies, by exploring several dimensions
of acceptability—what is acceptable, for whom and under
what conditions? Mixed methods preference research is an
essential tool for developing patient-centred implementation
strategies that consider the role of preference heterogeneity
and offer a more personalized public health perspective on
implementation [13, 38].

5 CONCLUS IONS

The provision of a KSH 500 cash incentive, as opposed to
other options, such as mobile money, vouchers or airtime,
was the most uniformly acceptable incentive delivery format
among AYA in this setting. Given, the marked heterogeneity
of preferences for other incentive delivery features (recipi-
ent, disbursement frequency and mobile money payments)—
particularly by age group—providing options that align with
circumstances and life stage would be the most patient-
centred strategy for AYA.

AUTHORS ’ AFF I L IAT IONS

1Division of Infectious Diseases, Department of Medicine, Washington Univer-
sity in St. Louis, St. Louis, Missouri, USA; 2Research Care Training Program, Cen-
tre for Microbiology Research, Kenya Medical Research Institute, Kisumu, Kenya;
3Department of Obstetrics, Gynecology, and Reproductive Services, University of
California, San Francisco, California, USA; 4Division of Pediatrics, University of
Colorado, Boulder, Colorado, USA

COMPET ING INTERESTS

The authors declare no competing interests.

8

http://onlinelibrary.wiley.com/doi/10.1002/jia2.25979/full
https://doi.org/10.1002/jia2.25979


Eshun-Wilson I et al. Journal of the International AIDS Society 2022, 25:e25979
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25979/full | https://doi.org/10.1002/jia2.25979

AUTHORS ’ CONTR IBUT IONS

IEW, EA, FA, SI, JLK, JN, AS, EN, EAB, SO, EHG and LA contributed to DCE
attribute development and refinement, revision and fielding of the survey tool. IEW
conductedDCE analyses and data triangulation. BO and ZK contributed to qualita-
tive methodology, data collection, analysis and data triangulation. All authors con-
tributed to manuscript development and revisions.

ACKNOWLEDGEMENTS

We would like to thank the Adolescents and Young Adults (AYA) receiving HIV
care and treatment services at the Family Aids Care and Education Services
(FACES) who accepted to participate in this study. We acknowledge the support of
the KEMRI-UCSF Collaborative Group, the Director KEMRI, the Kisumu County
Ministry of Health and the FACES programme.

FUNDING

LA and EHG are supported by the NIH R01 NR018801. IEW is supported by the
NIH KL2 TR002346. The funders had no role in the study design, data collection
and analysis, decision to publish or preparation of the manuscript.

DATA AVAILAB I L ITY STATEMENT

Original data are available on request from the author.

REFERENCES

1. Galárraga O, Genberg BL, Martin RA, Barton Laws M, Wilson IB. Conditional
economic incentives to improve HIV treatment adherence: literature review and
theoretical considerations. AIDS Behav. 2013;17(7):2283–92.
2. Thaler RH, Sunstein CR. Libertarian paternalism. Am Econ Rev.
2003;93(2):175–9.
3. Thaler RH, Sunstein CR. Nudge: improving decisions about health, wealth, and
happiness. Yale University Press; 2008.
4. Loewenstein G, Brennan T, Volpp KG. Asymmetric paternalism to improve
health behaviors. JAMA. 2007;298(20):2415–7.
5. Slogrove AL,MahyM, Armstrong A, DaviesMA. Living and dying to be counted:
what we know about the epidemiology of the global adolescent HIV epidemic. J Int
AIDS Soc. 2017;20(Suppl 3):21520.
6. Enane LA, Vreeman RC, Foster C. Retention and adherence: global challenges
for the long-term care of adolescents and young adults living with HIV. Curr Opin
HIV AIDS. 2018;13(3):212–9.
7. Hartley CA, Somerville LH. The neuroscience of adolescent decision-making.
Curr Opin Behav Sci. 2015;5:108–15.
8. Elizabeth Glaser Foundation (EGPAF). Incentives handbook for ado-
lescents and health care providers. Kenya; 2017. Available from: https://
www.pedaids.org/resource/incentives-handbook-for-adolescents-and-health-
care-providers-kenya/. Last accessed: August 12, 2022.
9. Kranzer K, Simms V, Bandason T, Dauya E, McHugh G, Munyati S, et al. Eco-
nomic incentives for HIV testing by adolescents in Zimbabwe: a randomised con-
trolled trial. Lancet HIV. 2018;5(2):e79–86.
10. YotebiengM, Behets F, Kawende B, RavelomananaNLR, TabalaM, Okitolonda
EW. Continuous quality improvement interventions to improve long-term out-
comes of antiretroviral therapy in women who initiated therapy during pregnancy
or breastfeeding in the Democratic Republic of Congo: design of an open-label,
parallel, group randomized trial. BMCHealth Serv Res. 2017;17(1):306.
11. Pettifor A, MacPhail C, Hughes JP, Selin A, Wang J, Gomez-Olive FX, et al.
The effect of a conditional cash transfer on HIV incidence in young women in
rural South Africa (HPTN 068): a phase 3, randomised controlled trial. Lancet Glob
Health. 2016;4(12):e978–88.
12. Galárraga O, Enimil A, Bosomtwe D, Cao W, Barker DH. Group-based eco-
nomic incentives to improve adherence to antiretroviral therapy among youth liv-
ing with HIV: safety and preliminary efficacy from a pilot trial. Vulnerable Child
Youth Stud. 2020;15(3):257–68.
13. Minnis AM, Montgomery ET, Napierala S, Browne EN, van der Straten A.
Insights for implementation science from 2 multiphased studies with end-users
of potential multipurpose prevention technology and HIV prevention products.
J Acquir Immune Defic Syndr. 2019;82(Suppl 3):S222–9.
14. SekhonM, CartwrightM, Francis JJ. Acceptability of healthcare interventions:
an overview of reviews and development of a theoretical framework. BMC Health
Serv Res. 2017;17(1):88.

15. Bor J, Thirumurthy H. Bridging the efficacy-effectiveness gap in HIV pro-
grams: lessons from economics. J Acquir Immune Defic Syndr. 2019;82(Suppl
3):S183–91.
16. Eshun-Wilson I, Kim HY, Schwartz S, Conte M, Glidden DV, Geng EH. Explor-
ing relative preferences for HIV service features using discrete choice experi-
ments: a synthetic review. Curr HIV/AIDS Rep. 2020;17(5):467–77.
17. Sharma M, Ong JJ, Celum C, Terris-Prestholt F. Heterogeneity in individ-
ual preferences for HIV testing: a systematic literature review of discrete choice
experiments. EClinicalMedicine. 2020;29-30.
18. Akama E, Odeny T, Bukusi E, Geng EH, Abougi L. ADAPT for Adolescents
Adolescents (A4A) clinicaltrials.gov: clinicaltrials.gov; 2021 [cited 2021]. Available
from: https://clinicaltrials.gov/ct2/show/NCT04432571. Last accessed: August
12, 2022.
19. Kenya HIV estimates. 2018. Available from: http://nacc.or.ke/wp-content/
uploads/2018/12/HIV-estimates-report-Kenya-20182.pdf. Last accessed: August
12, 2022.
20. Palinkas LA, Aarons GA, Horwitz S, Chamberlain P, Hurlburt M, Landsverk
J. Mixed method designs in implementation research. Adm Policy Ment Health.
2011;38(1):44–53.
21. Helter TM, Boehler CEH. Developing attributes for discrete choice experi-
ments in health: a systematic literature review and case study of alcohol misuse
interventions. J Subst Use. 2016;21(6):662–8.
22. Obadha M, Barasa E, Kazungu J, Abiiro GA, Chuma J. Attribute development
and level selection for a discrete choice experiment to elicit the preferences of
health care providers for capitation payment mechanism in Kenya. Health Econ
Rev. 2019;9(1):30.
23. Bridges JF, Hauber AB, Marshall D, Lloyd A, Prosser LA, Regier DA,
et al. Conjoint analysis applications in health–a checklist: a report of the
ISPOR Good Research Practices for Conjoint Analysis Task Force. Value Health.
2011;14(4):403–13.
24. Reed Johnson F, Lancsar E, Marshall D, Kilambi V, Muhlbacher A, Regier DA,
et al. Constructing experimental designs for discrete-choice experiments: report of
the ISPOR Conjoint Analysis Experimental Design Good Research Practices Task
Force. Value Health. 2013;16(1):3–13.
25. Rose JM, Bliemer MCJ. Constructing efficient stated choice experimental
designs. Transp Rev. 2009;29(5):587–617.
26. Sawtooth Software. The CBC system for choice-based conjoint analysis. Tech-
nical Paper Series. 2007.
27. Hole AR. Fitting mixed logit models by using maximum simulated likelihood.
Stata J. 2007;7(3):388–401.
28. Mori M, Krumholz HM, Allore HG. Using latent class analysis to identify hid-
den clinical phenotypes. JAMA. 2020;324(7):700–1.
29. Frederick S, Loewenstein G, Ted O’D. Time discounting and time preference:
a critical review. J Econ Lit. 2002;40(2):351–401.
30. Chamie G, Kwarisiima D, Clark TD, Kabami J, Jain V, Geng E, et al. Uptake
of community-based HIV testing during a multi-disease health campaign in rural
Uganda. PLoS One. 2014;9(1):e84317.
31. Salinas-Rodríguez A, Sosa-Rubí SG, Chivardi C, Rodríguez-Franco R, Gandhi
M, Mayer KH, et al. Preferences for conditional economic incentives to improve
pre-exposure prophylaxis adherence: a discrete choice experiment amongmale sex
workers in Mexico. AIDS Behav. 2021;26(3):833–42.
32. Galárraga O, Kuo C, Mtukushe B, Maughan-Brown B, Harrison A, Hoare J.
iSAY (incentives for South African youth): stated preferences of young people living
with HIV. Soc Sci Med. 2020;265:113333.
33. Healy J, Hope R, Bhabha J, Eyal N. Paying for antiretroviral adherence: is it
unethical when the patient is an adolescent? J Med Ethics. 2017;43(3):145–9.
34. Celum CL, Gill K, Morton JF, Stein G, Myers L, Thomas KK, et al. Incentives
conditioned on tenofovir levels to support PrEP adherence among young South
African women: a randomized trial. J Int AIDS Soc. 2020;23(11):e25636.
35. Mason-Jones AJ, Sinclair D, Mathews C, Kagee A, Hillman A, Lombard
C. School-based interventions for preventing HIV, sexually transmitted infec-
tions, and pregnancy in adolescents. Cochrane Database Syst Rev. 2016;11(11):
Cd006417.
36. Ramos D, da Silva NB, IchiharaMY, Fiaccone RL, Almeida D, Sena S, et al. Con-
ditional cash transfer program and childmortality: a cross-sectional analysis nested
within the 100Million Brazilian Cohort. PLoS Med. 2021;18(9):e1003509.
37. Shei A, Costa F, Reis MG, Ko AI. The impact of Brazil’s Bolsa Família condi-
tional cash transfer program on children’s health care utilization and health out-
comes. BMC Int Health Hum Rights. 2014;14:10.
38. Geng EH, Holmes CB, Moshabela M, Sikazwe I, Petersen ML. Personal-
ized public health: an implementation research agenda for the HIV response and
beyond. PLoSMed. 2020;16(12):e1003020.

9

http://onlinelibrary.wiley.com/doi/10.1002/jia2.25979/full
https://doi.org/10.1002/jia2.25979
https://www.pedaids.org/resource/incentives-handbook-for-adolescents-and-health-care-providers-kenya/
https://www.pedaids.org/resource/incentives-handbook-for-adolescents-and-health-care-providers-kenya/
https://www.pedaids.org/resource/incentives-handbook-for-adolescents-and-health-care-providers-kenya/
http://clinicaltrials.gov
http://clinicaltrials.gov
https://clinicaltrials.gov/ct2/show/NCT04432571
http://nacc.or.ke/wp-content/uploads/2018/12/HIV-estimates-report-Kenya-20182.pdf
http://nacc.or.ke/wp-content/uploads/2018/12/HIV-estimates-report-Kenya-20182.pdf


Eshun-Wilson I et al. Journal of the International AIDS Society 2022, 25:e25979
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25979/full | https://doi.org/10.1002/jia2.25979

SUPPORT ING INFORMAT ION

Additional information may be found under the Supporting
Information tab for this article:
Additional File 1: FGD guide for conditional cash transfers.
Additional File 2: Mean population preferences all respon-
dents; mixed logit model (N = 199).

Additional File 3: Sensitivity analysis: mean population pref-
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