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Abstract

Background
The Human Immunode�ciency Virus (HIV) is the leading cause of death among adolescents in sub-Saharan Africa.
Despite the long-term bene�ts of antiretroviral therapy (ART), adherence remains low among adolescents due to
challenges related to cost, acquisition, and treatment regimen. Sub-optimal adherence to ART is associated with the
development of viral resistance, treatment failure, and increased morbidity and mortality. Financial incentives and life
skills training interventions have shown early promise in motivating protective behaviors, however, gaps still remain
around effective and innovative ways to motivate adolescents to stay in HIV care. In partnership with youth, we
developed an intervention to address their social and �nancial pressures in order to promote adherence.

Methods
A human-centered design approach was utilized to engage adolescents in the initial design of the intervention. Through
random sampling, 72 adolescents ages 12–19 were then recruited from two clinics in Rwanda for the pilot study.
Adolescents participated in three monthly peer-led life skills trainings at clinics and received �nancial incentives via
mobile money upon clinic attendance and demonstration of suppressed viral load. Semi-structured interviews were then
conducted with adolescents, healthcare workers, and caregivers to understand their experiences with the intervention.

Results
Participants responded favorably to the intervention because of the psychosocial, �nancial, and health bene�ts it
provided. Caregivers felt that adolescents’ moods, attitudes, and overall well-being improved over time. Adolescents used
funds to purchase school supplies and save for investments, thus mitigating their �nancial burdens. Additionally, we
learned that logistical challenges such as SIM card registration and mobile phone access must be considered for scale-
up of the intervention.

Conclusions
To our knowledge, this is the �rst intervention designed in partnership with youth in sub-Saharan Africa aimed at
removing �nancial barriers to ART adherence. The �ndings suggest that involving youth in the design of programs,
providing them with �nancial incentives, and training them to use and invest their money wisely has a positive effect on
them and their families. Thus, to improve adherence to ART and retention in care among HIV-positive youth, it is critical to
address their socioeconomic and psychosocial needs.

Background
Globally, 1.6 million adolescents ages 10–19 are living with the Human Immunode�ciency Virus (HIV). Eighty-nine
percent of this population resides in sub-Saharan Africa [1]. Despite the introduction of antiretroviral therapy (ART), HIV is
still the leading cause of death among adolescents in this region [1]. ART adherence is critical for sustained viral
suppression to maintain immune function, which in turn reduces risk of infection and mortality [2]. Conversely, sub-
optimal adherence to ART is associated with immunosuppression, development of viral resistance, treatment failure, and
increased morbidity and mortality [3]. Several studies conducted in resource-limited settings have found that adherence
to ART is lower in adolescents than in the adult population [4–6]. Adolescence is a crucial time for cognitive maturity,
identity formation, establishment of independent social relationships, and transition to an autonomous lifestyle [7, 8].



Page 4/17

This developmental phase is often inconsistent with the level of responsibility and discipline necessary to meet the
demands of a daily treatment regimen.

Adolescence is characterized by the development of cognitive maturity, identity formation, establishment of independent
social relationships, and transition to an autonomous lifestyle [7, 9]. Neurodevelopmental research suggests that areas of
the brain stimulated by rewards, namely the ventral striatum, medial orbitofrontal cortex, and medial prefrontal cortex [10,
11] reach peak activation in adolescence. As such, adolescents have a heightened response to immediate, small rewards
over larger, long-term gains [12]. HIV medication regimens involve taking several tablets every day. For many adolescents,
skipping tablet-taking on a given day, when they feel well and can be temporarily unencumbered by their diagnosis, is a
more appealing immediate reward than the prospect of remaining healthy in the future. Furthermore, as adolescents
develop their identity, those living with HIV may struggle to incorporate their illness and the permanent changes to their
lifestyle that it mandates [7].

Despite having a theoretical understanding of the consequences of non-adherence, adolescents may see such behavior
as a way of testing limits and experimenting [7]. Overprotective parenting may conversely encourage adolescents to rebel
by not taking their medication, missing medical appointments, or ignoring dietary restrictions suggested in their treatment
regimen [7]. This allows adolescents more perceived control over their personal schedules, relief from medication side
effects, an increase in savings from not purchasing medication, and temporary freedom from thinking about their illness
[7].

Poverty creates additional challenges for both curbing HIV transmission and promoting treatment adherence.
Adolescents facing extreme �nancial instability are especially vulnerable to risky behaviors that increase access to quick
cash, such as transactional sex, which can further promote the spread of HIV [13]. Scarce employment opportunities, low
household wealth, and, in HIV-prevalent environments, unstable guardianship following parental illness or death from
HIV/AIDS, limit adolescents’ ability to meet their basic needs and save money for medication [14–18].

Financial incentives have been previously utilized to promote both HIV prevention behaviors and ART adherence [19, 20].
Researchers in South Africa demonstrated that access to cash through social protection schemes mitigated risk-taking
behavior among adolescents [21]. In Nigeria, cash transfers that incentivized adolescent girls to remain in school reduced
risky behavior and HIV acquisition [22]. Furthermore, a randomized controlled trial in Uganda showed that cash transfers
of $5–8 per month to cover transportation costs to an HIV clinic increased treatment adherence among adult patients
[23]. These studies led us to test the hypothesis that �nancial incentives may be similarly successful in promoting
treatment adherence among adolescent patients.

Peer in�uence has also been found to be an important factor in adopting behaviors that support ART adherence among
adolescents [18]. Peer-led HIV programs and trainings have a positive effect on knowledge, attitudes, normative beliefs,
and self-e�cacy, all of which are critical in facilitating behavior change [24, 25]. Peer education has been previously
leveraged to increase HIV prevention tactics, including testing, counseling, and condom usage among adolescents in
South Africa and Ethiopia [26, 27]. The prioritization of peer-led trainings in interventions can offer adolescents
knowledge on various life topics and promote positive behaviors more generally.

Evidence for the effectiveness, feasibility, and acceptability of combined �nancial incentives and peer-led life skills
training among adolescents is limited. Adolescents are often not involved in cash transfer programs because they are
perceived to have poor judgment or be more likely to experience coercion. In partnership with youth, we developed an
integrated �nancial incentives and peer-led life skills training program called YBank to improve ART adherence among
adolescents living with HIV in Rwanda. Our pilot study aimed to assess the feasibility and acceptability of the YBank
program among adolescents, caregivers, and clinicians.
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We hypothesized that �nancial incentives in the form of cash transfers, partnered with a peer education and support
program, may help to address key barriers faced by adolescents living with HIV in three distinct ways. First, cash
transfers help to cushion the social and economic impact of HIV by addressing short-term �nancial barriers to service
access and adherence to treatment regimens. Second, peer-led life skills training helps adolescents to cultivate
relationships among peers, use social skills prudently, and foster long-term resilience as they build helpful life
pro�ciencies. Finally, the use of rewards can mitigate behavioral biases, such as present bias (preferring short- to long-
term rewards) and default bias (preferring current to new behaviors), which may hinder adherence.

Human-centered design methodology
A human-centered design approach was employed to engage adolescents living with HIV and key stakeholders in the
design of the program. We conducted focus group discussions and semi-structured interviews with 16 adolescents ages
12–19 living with HIV who were enrolled in care. We also interviewed 14 caregivers of adolescents with HIV and �ve
healthcare providers working at Centre Hospitalier Universitaire de Kigali (CHUK), an HIV clinic in urban Kigali, Rwanda.
Through these sessions, we sought to understand barriers to adherence, perceptions of clinical services, acceptability and
feasibility of peer-led life skills trainings, provision of �nancial incentives to improve adherence among adolescents, and
potential ethical issues with this approach. Interview questionnaires and focus group discussion guides were designed
with and conducted by youth leaders ages 18–25 who delivered peer support at CHUK. Finally, we iterated upon several
ART adherence program prototypes with two peer mentors and 12 adolescents to ultimately co-design a youth-friendly
intervention program deemed both acceptable and feasible in this community. The intervention ultimately consisted of
two components: �nancial incentives and peer-led life skills training.

Financial incentives for ART adherence
Small �nancial incentives were used to promote ART adherence to achieve virological suppression. Other approaches to
monitor ART adherence more directly (e.g. patient recall, directly observed therapy, or adherence monitoring devices such
as Wisepill) were considered but deemed inappropriate or suboptimal for this context. While the World Health
Organization establishes the threshold for having an undetectable viral load at 50 copies/milliliter (copies/mL), our
program classi�ed viral load suppression as less than 20 copies/mL, consistent with current Rwandan guidelines at the
time of the study. Viral load was tested during clinic appointments at baseline and 12 weeks follow-up, and recorded in
the OpenMRS medical records system. Clinic attendance was monitored through review of medical charts and updates
from clinic staff.

The incentives structure is summarized in Table 1. The incentives program combined an immediate �nancial reward with
a long-term savings opportunity. Two thousand Rwandan Francs (RWF), approximately $2 USD, was deemed an
appropriate incentive for clinic attendance. Of this total amount, 500 RWF (~$0.50) were deposited into participants’
TigoCash mobile money short-term account, where funds were immediately accessible, and 1500 RWF (~$1.50) were
deposited into a long-term savings account upon completing the program.
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Table 1
Incentive Structure for YBank Program Participation

Incentive Type Incentive Amount (RWF)

Clinic attendance 2000*

Short-term account 500

Long-term account 1500

Suppressed viral load 4000*

Short-term account 1000

Long-term account 3000

*Maximum of two such incentives during the pilot study

RWF: Rwandan Francs

Furthermore, if participants demonstrated a suppressed viral load at a clinic appointment, the research assistant
deposited an additional 1000 RWF (~$1) into their mobile money short-term account and 3000 RWF (~$3) into their long-
term account. If viral load was not suppressed, participants were encouraged to work with their physician to determine
whether social and behavioral support was needed to improve adherence, or whether they may require evaluation for drug
resistance.

At enrollment, adolescents were given a card for recording savings accrued to their short and long-term accounts. These
cards were updated at each study visit when a disbursement was made.
[Table 1: Incentive Structure for YBank Program Participation]

Life skills training
In life skills training sessions, adolescents received guidance from peers on economic empowerment, �nancial literacy,
healthy relationships, and ART adherence. The training materials were developed based on existing �nancial literacy
training programs designed for Rwandan youth by non-pro�t organizations (GirlHub and Partners in Health), with
consultation from experts in adolescent education. Three sessions were held over the course of 12 weeks and covered
topics such as spending and saving habits, building a small business, and fostering both professional and personal
relationships. These group sessions were held at the clinics and integrated with existing peer support sessions to
minimize additional travel time for youth.

Methods

Program population and sites
The intervention was implemented at two sites in Rwanda, CHUK in urban Kigali and Kirehe District Hospital in rural
Kirehe, both of which provide free HIV care for adolescents. Participant eligibility criteria for the study included HIV-
positive adolescents between the ages of 12 and 19 who had been prescribed ART and were enrolled in care at one of the
study sites for at least one year. The clinics compiled a list of all eligible adolescents in their care, and 50 adolescents
were selected through randomization at CHUK. All 22 adolescents eligible for the study were enrolled at the Kirehe District
Hospital site given the relatively small numbers of eligible participants. Those selected were contacted by a research
assistant to participate in the study. They were then invited to a one-on-one information session followed by an
enrollment session if they consented to participate. Informed consent was obtained from participants ages 18–19, and
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both parental/guardian consent and informed assent were obtained for participants ages 12–17. Participants were
compensated 2000 RWF (~$2) for travel to the clinics to attend program activities in keeping with local policies.
Institutional review board approval was obtained from the Rwandan National Ethics Committee, the Committee for the
Protection of Human Subjects at Harvard T.H. Chan School of Public Health, and the Committee for the Protection of
Human Subjects at the University of California, Berkeley School of Public Health.

Data collection
A baseline survey was administered by trained research assistants to all program participants and their caregivers. The
survey included questions on demographics, access to �nancial services, and HIV status (Table 2).



Page 8/17

Table 2
Demographic, Mobile Banking, and HIV

Diagnostic Factors

  n %

Age (years)

12–13 16 22

14–15 20 27

16–17 15 21

18–19 21 30

Sex

Male 37 51

Female 35 49

School/employment status

Primary school 32 45

Secondary school (boarding) 11 15

Secondary school (day) 23 32

Employed 3 4

Not in education or employment 3 4

Family circumstances

Orphaned 13 18

One parent alive 25 35

Both parents alive 34 47

Phone ownership

Yes 42 58

No 30 42

Banking activity

Currently have account 5 7

Never had account 66 92

Do not know 1 1

Route of HIV transmission

Suspected perinatal 63 88

Sexual 2 3

Unknown 7 9

Years since diagnosis
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  n %

<2 years 5 7

2–4 years 25 35

5–9 years 33 46

10 + years 9 12

Viral load suppression at baseline

Suppressed 38 53

Not suppressed 34 47

Clinic location

Urban (CHUK) 50 70

Rural (Kirehe) 22 30

Semi-structured interviews were conducted with 20 adolescents, 10 caregivers and two health workers randomly selected
from each site during and directly following the intervention period. Broad themes explored in the interviews included
experiences with receiving incentives and attending trainings, the impact of the intervention on caregivers and
adolescents, and how the incentives were spent. Face-to-face interviews were conducted in Kinyarwanda or French by
trained interviewers. The audio-recorded interviews lasted approximately 60 minutes and were translated into English for
the study team. The recordings and transcriptions were uploaded to a password-protected cloud server.

Given that this was a pilot study assessing feasibility and acceptability of the intervention prior to a larger-scale study,
the sample was not powered to statistically evaluate changes in virological suppression from pre to post-intervention.

Data analysis
Descriptive statistics were calculated to summarize baseline characteristics of our study sample using Stata software
version 15.0. Qualitative data analysis using NVivo software version 10.0 involved initial open coding of interviews and
focus groups to develop the codebook, whereby members of the study team read a subset of transcripts independently
and carried out line-by-line coding. They then met and reviewed coding to discuss discrepancies, and re�ned the
codebook through an iterative process until at least 90% interrater reliability was reached. At least two researchers carried
out coding at any given time. This was followed by thematic analysis to identify patterns across interviews and create
groupings of codes in order to answer our research questions regarding the acceptability and feasibility of the
intervention [28]. Members of the study team reviewed translations of interview guides to ascertain consistency and
validity. In addition, research assistants randomly selected recordings from each stakeholder group to ensure that
transcriptions accurately re�ected participants’ statement in Kinyarwanda.

Results

Descriptive statistics
Seventy-two adolescents participated in the YBank intervention program from October 2016 to December 2016. During
the 12-week study period, there was no loss to follow up. The vast majority (92%) of participants were enrolled in either
boarding or day school. Over half (53%) had previously lost at least one parent. While 58% of participants owned a
phone, less than 10% had a bank account through which they could receive mobile money. The majority (88%) of HIV
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infections were thought to be passed perinatally, and 58% of participants had been formally diagnosed with HIV �ve or
more years prior.
[Table 2: Demographic, Mobile Banking, and HIV Diagnostic Factors]

Feasibility
The study highlighted several operational challenges that could impact the feasibility of the intervention at scale. The
program relied on enrolling adolescents into a mobile money platform to receive incentives. Fourteen adolescents
reported challenges with registering their SIM cards, and three reported challenges using their PIN numbers to access
TigoCash. Mobile phone use was relatively low among adolescents, especially those in rural areas; therefore, some
participants borrowed phones. Adolescents under the age of 16 or without a national identi�cation card were required to
register their SIM card and mobile money accounts under the name of a caregiver, which posed an inconvenience to
caregivers. When caregivers did not have time for registration, enrollment was delayed. These logistical challenges with
mobile money usage are illustrated in following the quotes:

"My child forgot the PIN for the mobile money account and so could not access it. It was di�cult to get back into it. I
think she did not realize they need to remember it."
- Caregiver

"She uses the SIM card in her brother’s cell phone. Mine was broken and sometimes it becomes di�cult for her to use the
SIM card when the brother has gone to boarding school. She is saving for a mobile phone but it is di�cult."
- Caregiver

However, once successfully enrolled in the �nancial program, continued engagement and implementation of the program
was feasible, with few reported operational challenges. Although it was anticipated that the intervention may have a
negative effect on clinic work�ow, no clinician interviewed expressed concerns about the impact of the study on their
work.

In terms of program attendance, 75% (54/72) of adolescents attended all three of life skills training sessions, and 96%
(69/72) attended at least two out of three. Adolescents reported convenience of scheduling sessions on the weekends;
however, exams caused some of those in boarding schools to miss sessions. We opted to add life-skills sessions to
existing peer-support groups meetings to minimize multiple trips to the clinic. However, this led to the combined sessions
exceeding the previously allotted two hours, based on feedback from study staff.

Acceptability
The program showed good acceptability among adolescents, caregivers, and health workers in semi-structured
interviews. Adolescents expressed that they appreciated the combination of life skills training and rewards for medication
adherence. Participants and caregivers expressed a desire to see other adolescents in HIV care bene�t from this
intervention as well. Four primary factors were identi�ed as in�uencing acceptability of the intervention. These include
psychosocial, �nancial, and health bene�ts, as well as interpersonal relationships.

Psychosocial bene�ts:

Adolescents described feeling encouraged, appreciated, and motivated upon receiving the �nancial incentives. They also
expressed that the program gave them something to look forward to at each appointment. Some noted that it also helped
counteract the negative emotional feelings normally associated with thinking about their HIV infection:

"No, there were no changes to my health or wellbeing since starting the program. I only gained new life skills and
encouragement to keep taking the medicine properly. In addition, the program helped us to avoid isolation."
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- Participant, CHUK, 12, Male
"The program helped me to overcome despair. There is a time when someone who is HIV-positive feels negative about
him/herself. So, the program helped me to avoid stress and hopelessness."

- Participant, CHUK, 18, Male
Similarly, caregivers had positive opinions of the intervention, particularly around the changes and transformations in
health behavior and mood of adolescents:

"My child can smile now, and she is self-con�dent compared to her mood before joining the program."

- Caregiver
"Actually, I have seen that he has changed, and I would say that he feels more positive about himself compared to some
months before. He used to be shy, but now he is active and courageous. We can sit and talk about his life and encourage
him to take the pills properly, while it was not the case in the previous days."

- Caregiver
Financial bene�ts:

Some adolescents shared that their ability to make a �nancial contribution to their own costs, such as school fees or
transportation, alleviated economic tensions in the household. A number of adolescents also saved during the program
and purchased equipment to start a business:

"I have saved 7500 Rwandan Francs. I have withdrawn the money and bought clothes with it. Now, I am saving again so
that I can buy a sewing machine."

- Participant, Kirehe, 15, Male
"It could happen to me to spend a whole week without touching 500 Rwandan Francs, but you gave us some money
when we came for training. Some of us were worried about our future, saying, “Other people are doing businesses and
earning some money to spend on their daily needs. What will we do to get the chance also?” You �nally came as a
solution to our problems. You provided us with transport fees, and opened TigoCash accounts for us. We can save some
money from the transport fee we receive from you. The money we receive from you will help us to start small businesses
that will generate income for us."

- Participant, Kirehe, 15, Male
The savings component of the incentive was popular among caregivers who felt this encouraged saving and planning for
the future:

"The program has a positive impact. Both the adolescents and us have appreciated the program. The adolescents like the
money you have transferred to their TigoCash accounts. The adolescents say that they use a part of the money and save
another part. We like this idea because the savings will help us sometime in the future."

- Caregiver
"There are many changes. Before joining the program, I couldn’t afford school materials such as uniforms, shoes, and
notebooks hardly; but today, as the child receives incentives and saves the money, we can afford them easily."

- Caregiver
Health bene�ts:
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Discussion
To our knowledge, YBank is the �rst program in sub-Saharan Africa to pilot the use of cash transfers and peer-led life
skills training to improve HIV outcomes among adolescents. YBank is unique and novel in that we sought to integrate the
needs of HIV-positive adolescents and their caregivers in designing an intervention that emphasizes economic
independence along with physical and mental health promotion. This pilot study has key implications for program scale-
up in a context where youth, especially those living with HIV, experience signi�cant challenges in �nding meaningful
employment.

Interviews with adolescents and their caregivers revealed that the program was deemed acceptable and feasible overall.
Speci�cally, adolescents reported that �nancial incentives enabled them to pay for transport to the clinic and afford their

Several adolescents, caregivers, and health workers discussed the perceived positive effect of the program on health-
related behaviors or outcomes, including improvements in activity levels and overall sense of well-being:

"I used to be very thin and weak, and people could tell that I take medicines and do not eat. Now, I feel better and strong
enough to do anything."

- Participant, CHUK, 14, Female
"I have noticed some changes. I met with peer mentors who encouraged me to take my pills more regularly, and on time. I
have changed the way I had been doing; I am now taking the pills on time, and I feel better now."

- Participant, CHUK, 14, Female
"My child’s health is improving, and she is now more active in the support group. The peer mentors share their experience
with the young adolescents, and then later, they get restored and positive about their future. Caregivers do not set time to
talk to their children about the problem they have, or some other caregivers are shy to tell their children why they take
medicines every day, so the peer mentors do it well and counsel the young adolescents."

- Caregiver
Health workers also described the positive effect of the program on adolescents’ adherence to medication and
engagement in their own HIV care, including a renewed sense of agency in their treatment planning:

"I have noticed that the children have opened their minds compared to four months before. They are now active and
respecting the medical appointments. Those who missed viral load testing before, they came during the pilot study. In
brief, I would say that the program encouraged the children to adhere to their treatment and this has helped us as clinic
staff to manage the children well, and they are now open to tell us the problems they face and why they may miss some
medical appointments. It is easier now for us to �nd them when we need them."

- Health provider
Improvement in interpersonal relationships:

Caregivers described that, before the program, adolescents could not talk to them easily and did not follow their advice.
However, the program improved communication, trust, and adolescents’ resolve to save money:

"Before, I could not talk to her easily. She could not follow any of my pieces of advice. She was always mean to me.
Today, when she arrives at home, she comes to me and shows me the money she has received and asks me to keep the
SIM card for her. She now trusts in me. We have a common understanding about what she will spend the money on."

- Caregiver
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basic needs. In some instances, this reduced relational tensions in the home. These �ndings are consistent with that of
Greene and colleagues, where a similar intervention on improving ART adherence among adults allowed patients to use
incentives to address their �scal needs [29]. The high levels of youth engagement in peer-led life skills trainings further
demonstrates the acceptability of the program, as 75% of adolescents attended all of the life skills trainings and 96%
attended two or more sessions.

Historically, adolescents have been excluded from the planning of cash transfer programs meant for them, often due to
perceptions and notions that young people have poor judgment regarding �nances and display risky spending behaviors
[30]. This was an important consideration in our study, as we wanted to catalyze adolescents’ agency in �nancial
decision-making. Our �ndings indicated that the provision of �nancial incentives did not result in misuse of funds, and
instead showed that the combination of training and cash incentives can reduce risky spending and increase savings.

Ultimately, the mobile money platform was accessible to all adolescents; however, registration of accounts and timely
disbursement of funds was a signi�cant challenge. Scaling of such an intervention will require integration of clinic
attendance data and disbursement of �nancial incentives. Although there was low ownership of mobile phones and bank
accounts among adolescents in our study, it is anticipated that technological access and literacy will only increase in
Rwanda for future scale-up of the intervention. Additional effectiveness trials are recommended to understand through
which pathways �nancial incentives best promote medication adherence among adolescents.

Several limitations of this study should be noted. First, interview participants were drawn from a convenience sample
from only two clinics and, thus may not be representative of the wider population of HIV-infected adolescents. However,
this is the common practice with qualitative studies, where the goal is to explore certain topics further in a targeted
population, rather than obtain large, representative samples. This is a pilot study examining acceptability and feasibility
of an intervention, and as such, is meant to inform the design and implementation of the scaled-up intervention, the
internal and external validity of which can be studied using a randomized controlled trial in the future.

Second, patients and caregivers may have been more likely to participate in the program given the overall levels of
poverty in the population, and more likely to offer positive feedback. We attempted to mitigate this issue by explaining
that all the information provided would be anonymous and con�dential, and that they were encouraged to give honest
feedback.

Finally, given that Rwanda has a more robust healthcare infrastructure than many developing countries, and that the
majority of HIV infections are transmitted perinatally, the condition may be less stigmatized and easier to manage

compared to other contexts. Thus, the �ndings from our study and program may not be generalizable to settings with
weak healthcare infrastructure and higher rates of HIV infections transmitted sexually.

Conclusions
This is the �rst study to examine the feasibility and acceptability of a �nancial incentives and peer-led life skills training
intervention to improve ART adherence among adolescents living with HIV in Rwanda. The implementation of such an
intervention can have immense clinical signi�cance, as medication adherence rates among adolescents in this region
remain low despite access to ART treatment. In order to ensure treatment success, it is important to design strategies that
address adolescents’ unique socioeconomic challenges and involve them in the decision-making around their health care
treatment and �nancial planning.
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