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Abstract

Background: Nearly three decades into the epidemic, sub-Saharan Africa (SSA) remains the region most heavily affected by
human immunodeficiency virus (HIV), with nearly 70% of the 34 million people living with HIV globally residing in the region.
In SSA, female and male youth (15 to 24 years) are at a disproportionately high risk of HIV infection compared to adults. As
such, there is a need to target HIV prevention strategies to youth and to tailor them to a gender-specific context. This protocol
describes the process for the multi-staged approach in the design of the MP3 Youth pilot study, a gender-specific, combination,
HIV prevention intervention for youth in Kenya.

Objective: The objective of this multi-method protocol is to outline a rigorous and replicable methodology for a gender-specific
combination HIV prevention pilot study for youth in high-burden settings, illustrating the triangulated methods undertaken to
ensure that age, sex, and context are integral in the design of the intervention.

Methods: The mixed-methods, cross-sectional, longitudinal cohort pilot study protocol was developed by first conducting a
systematic review of the literature, which shaped focus group discussions around prevention package and delivery options, and
that also informed age- and sex- stratified mathematical modeling. The review, qualitative data, and mathematical modeling
created a triangulated evidence base of interventions to be included in the pilot study protocol. To design the pilot study protocol,
we convened an expert panel to select HIV prevention interventions effective for youth in SSA, which will be offered in a mobile
health setting. The goal of the pilot study implementation and evaluation is to apply lessons learned to more effective HIV
prevention evidence and programming.
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Results: The combination HIV prevention package in this protocol includes (1) offering HIV testing and counseling for all
youth; (2) voluntary medical circumcision and condoms for males; (3) pre-exposure prophylaxis (PrEP), conditional cash transfer
(CCT), and contraceptives for females; and (4) referrals for HIV care among those identified as HIV-positive. The combination
package platform selected is mobile health teams in an integrated services delivery model. A cross-sectional analysis will be
conducted to determine the uptake of the interventions. To determine long-term impact, the protocol outlines enrolling selected
participants in mutually exclusive longitudinal cohorts (HIV-positive, PrEP, CCT, and HIV-negative) followed by using mobile
phone text messages (short message service, SMS) and in-person surveys to prospectively assess prevention method uptake,
adherence, and risk compensation behaviors. Cross-sectional and sub-cohort analyses will be conducted to determine intervention
packages uptake.

Conclusions: The literature review, focus groups, and modeling indicate that offering age- and gender- specific combination
HIV prevention interventions that include biomedical, behavioral, and structural interventions can have an impact on HIV risk
reduction. Implementing this protocol will show the feasibility of delivering these services at scale. The MP3 Youth study is one
of the few combination HIV prevention intervention protocols incorporating youth- and gender-specific interventions in one
delivery setting. Lessons learned from the design of the protocol can be incorporated into the national guidance for combination
HIV prevention for youth in Kenya and other high-burden SSA settings.

Trial Registration: ClinicalTrials.gov NCT01571128; http://clinicaltrials.gov/ct2/show/NCT01571128?term=MP3+youth&rank=1
(Archived by WebCite at http://www.webcitation.org/6nmioPd54)

(JMIR Res Protoc 2017;6(3):e22) doi: 10.2196/resprot.5833
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Introduction

Nearly three decades into the epidemic, sub-Saharan Africa
(SSA) remains the region most heavily affected by human
immunodeficiency virus (HIV), with nearly 70% of the 34
million people living with HIV globally residing in the region
[1-4]. Youth aged 15 to 24 years bear the highest burden of new
infections, and in SSA, account for 80% of the 1.9 million new
infections each year [5,6]. Young females are twice as likely as
their male counterparts to be infected [4,6], making females 15
to 24 years in SSA the most at-risk group for HIV infection.
The incidence and prevalence of HIV among youth in SSA
remains high [4] and literature shows that programs for youth
are often vertical, uncoordinated, and not evidence-based [7,8].
The delivery of proven interventions needs to account for the
complexity of the interconnected drivers of HIV, especially
among youth, necessitating combination prevention packages
relevant to the target population(s). We set out to develop a
protocol for a cross-sectional and longitudinal pilot study of a
sex- and gender-specific combination HIV prevention approach
in western Kenya for youth called “MP3 Youth.” The focus of
this paper is to outline the development details of the protocol,

which includes a multi-method approach for designing a pilot
study of combination HIV prevention.

HIV in Kenyan Youth
The study setting for this protocol is Kenya, where national
HIV prevalence is 5.6% among individuals aged 15 to 49 years
[9,10]. With the exception of the Nyanza Province where the
study will take place, HIV prevalence in Kenya has declined
[9-11]. The prevalence of HIV varies markedly by region, and
ranges between 2% to 15% (Figure 1) [11,12]. Children and
youth aged 0 to 24 years represent 55.6% of Kenya’s population
[12] and surveillance data indicates that most new HIV
infections occur among youth 15 to 24 years of age [11,12].
Females between the ages of 20 to 24 have a risk of HIV
infection, four times higher than males of the same age [10-12].
The 2012 Kenya AIDS indicator Survey (KAIS) shows that
nationally the prevalence of HIV among females aged 15 to 19
is 1.1%, a reduction from the 3.5% reported in 2007. The HIV
prevalence for females aged 20 to 24 years is 4.6% (previously
7.5%) [12]. The prevalence of HIV among males is much lower
than females of the same age group. HIV prevalence among
males aged 15 to 19 and 20 to 24 years old is 0.9% and 1.3%,
respectively [10,11].
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Figure 1. Map of HIV prevalence in Kenya (KAIS, 2014).

Theoretical Basis for Combination HIV Prevention
Package
The evidence-based methodology for the MP3 Youth
combination intervention protocol is guided by a
multi-theoretical approach grounded in social ecological theory
(Figure 2) [13,14]. The combination prevention approach needs
to address behavioral, biomedical, and structural levels, and
tailor interventions to address each level according to age and
sex. MP3 Youth focuses on the context in which an individual
finds him or herself socially and physiologically. The prevention
framework includes reducing health risks associated with age,
gender, and biological susceptibility. HIV prevention requires
not only equipping youth with knowledge, skills, risk perception,
condoms, and positive social norms, but also instituting systems
change [15]. Systems change includes policies that prioritize
youth sexual and reproductive health across sectors. MP3 Youth
builds upon these psychosocial determinants of HIV prevention
and consolidates the prominent themes into the MP3 Youth
framework. The social ecological theory guides MP3 Youth to
address the gender-specific risks across this broad spectrum of
factors from individual to structural (including economic factors)

[13,14]. The final package of interventions to be selected for
inclusion in the protocol meets all aspects of the social
ecological framework.

The interventions will be offered in a mobile health setting.
Mobile health events involve determining an appropriate place
in the community and setting up a temporary health center using
vans, tents, or other temporary structures. Mobile events are
effective for reaching rural and other hard-to-reach populations.
The mobile health setting will take into account the
socio-political and community context of the participants. This
context will drive the location, time, and manner in which the
interventions are offered.

The four aims of the MP3 Youth study are shown in Textbox
1. Each of the aims has specific analytic objectives and
outcomes. This paper will focus on the development of the
objectives and outcomes for Aim 3 (the pilot study). We
hypothesize that by strategically designing and piloting a gender-
and youth-specific combination HIV prevention intervention,
we can learn important lessons about scaling up combination
prevention to curb the HIV epidemic among young people.
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Textbox 1. Aims of the MP3 Youth study.

Aim

• Aim 1: Select a package of interventions by identifying epidemiologic targets for HIV prevention among youth in sub-Saharan Africa through
a systematic review, meta-analysis, and qualitative data collection.

• Aim 2: Perform mathematical modeling for selection of interventions with the highest population impact.

• Aim 3: Develop a protocol and implement a pilot study of a gender-specific combination HIV prevention package for youth (aged 15 to 24) in
western Kenya.

• Aim 4: Derive lessons from the pilot for future combination HIV prevention evaluations.

Figure 2. Social ecological framework (Centers for Disease Control and Prevention, 2013).

Methods

MP3 youth is a mixed-methods study incorporating quantitative,
qualitative, and modeling approaches, and capturing cross
sectional and longitudinal data elements. A multi-method
process was undertaken to design the MP3 Youth combination
HIV prevention pilot study protocol (Aim 3) (Figure 3). To
determine the most effective evidence-based interventions for
youth HIV prevention in SSA, we first conducted a systematic
review of the literature. In addition to the evidence, the study
collects formative data through focus groups to determine the

knowledge, attitudes, and preferences of youth about which
interventions are most acceptable, as well as by whom and where
they would like them to be delivered. Mathematical modeling
will be used to determine the impact of the interventions,
considering coverage and adherence levels, as well as to
determine the most cost-effective combination of interventions
(Figure 3). All of these methods are useful for determining the
best “package” of gender-specific interventions during the
intervention design phase. The steps for developing the
multi-method protocol for the field pilot study (Aim 3) are
outlined below.
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Figure 3. MP3 Youth Study Design Schematic.

Aim 1: Review and Selection of Package Components
Procedures
To develop the protocol, our team compiled a priori knowledge
of what drivers may be most important to target for HIV
prevention among SSA youth (Figure 4). These include early
initiation of sex, lack of circumcision, alcohol abuse, power
structure (intergenerational sex, gender violence), lack of HIV

serostatus knowledge, low contraceptive use, and high rates of
unintended pregnancy. Our approach was to understand not just
modifiable drivers of HIV transmission among youth, but also
to lay out a replicable strategy for assessing whether there were
sufficient evidence-based interventions to address each driver.
We constructed a framework with “strength of evidence”
thresholds to determine whether to include specific interventions
in the combination package for the protocol.

Figure 4. Key drivers of youth HIV risk in sub-Saharan Africa.
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Systematic Review
The development of the combination package included a
systematic review and meta-analysis where we conducted a
systematic review using standardized procedures [16]. The
review question (gender-specific modifiable drivers of the
epidemic and evidence-based interventions among youth)
yielded a critical base of evidence that fed into the development
of the focus group discussions, the mathematical modeling, and
the overall protocol design. While a detailed account of the
methods and results of the systematic review will be reported
in a separate publication, they were mentioned here to show the
groundwork for the pilot study protocol elements.

Focus Group Discussions
The development of this protocol includes an appreciation of
the sociocultural and community context in which youth
experience. Community context is critical to a comprehensive
protocol that will lead to successful pilot study implementation.
To assess the acceptability of the components in the pilot study
protocol, we collected qualitative data using focus groups with
youth and community leaders to assess HIV risk and protective
factors and the best location and format for the delivery of the
combination prevention interventions. Topic guides for these
groups were informed by the systematic review and key
stakeholders. The detailed methods and results of the focus
group discussion will be outlined in a separate publication. The
description of this aim here is intended to illustrate the
foundation upon which the pilot study protocol was built.

Aim 2: Mathematical Modeling for Component
Selection
Components from the systematic review and focus group
discussions were fed into the development of a mathematical
model that was used to triangulate the appropriateness and
potential effectiveness of the interventions to be included in the
pilot study protocol. Results of the systematic review and
epidemiologic analyses were used to provide the modeling
parameters. Mathematical modeling was used to assist in
selecting components of intervention packages most likely to
have complementary or synergistic effects. The modeling
provided estimated impact and costs of strategies that focus
interventions on different sub-populations according to sex,
age, risk behavior, and other factors. An appropriate model
structure was agreed upon following detailed consultations with
the study team and reviews of the modeling literature. The model
incorporated sex- and age- specific coverage to long-term
interventions and risk compensation that could undermine
intervention package efficacy over time. The model was
designed, constructed, solved, and analyzed using modern
computational software (MathWorks, MATLAB) using
techniques developed by Hallett et al [17]. A user-friendly
toolkit was built using MATLAB and several stakeholders were
trained on how to use the modeling tool for intervention
selection and program planning.

The model will be continuously updated with information
generated during the implementation of the pilot study to
produce more refined and robust projections of both impact and
cost-effectiveness. Model projections were fed into study design

considerations in Aim 3 (pilot study) and Aim 4 (the
effectiveness trial). The full details of the methods and results
of the modeling will be reported in another paper. The inclusion
of the modeling here is intended to show the process for
finalizing the component selection of a combination HIV
prevention package described in depth in this protocol.

Aim 3: Pilot Study
The previous aims were completed to inform Aim 3 of this
protocol. This section provides an overview of setting,
participants, and details of how interventions can be
implemented and how data should be collected. Our preliminary
research confirmed that there were numerous examples of
individual HIV prevention interventions aimed at addressing
the drivers of the HIV epidemic among youth [18-30]. Many
of the vertically-focused single interventions were efficacious,
but there remained a need for combination approaches [8]. The
studies reviewed as part of the systematic review informed our
decision about the most effective and feasible components to
include in the protocol for the combination package. These
components are HIV testing and counseling (HTC) [31,32],
condoms [33,34], family planning (contraception) [35,36],
voluntary medical male circumcision [37-39], conditional cash
transfers (CCTs) [40-44], pre-exposure prophylaxis (PrEP)
[40,45,46], and HIV care and treatment [47,48]. All
interventions included in the protocol to be offered as part of
MP3 Youth were chosen because they were efficacious,
youth-friendly, possible to implement in a mobile health setting,
and potentially sustainable following the MP3 Youth study.

MP3 Youth Package
Based on results of the first two aims, the gender-specific MP3
Youth package was developed (Figure 5). The tailoring of
interventions to specific individuals is referred to as the “MP3
Youth package of services.” For all participating youth, the
package will include HIV counseling and testing. For all
HIV-positive participants, the package will include point of
care cluster of differentiation 4 (CD4) and viral load testing,
and facilitated linkage to care (n is approximately 100),
including prevention of mother-to-child transmission for
pregnant females. For all participating males, the package will
also include condoms and voluntary medical male circumcision,
whereas for all participating females the package will also
include contraception (both male and female condoms) and
family planning. PrEP will be included for HIV-negative,
out-of-school females while CCT will be included for
HIV-negative, in-school females. The protocol aims for
approximately 1000 youth to be enrolled in the pilot study and
from these, sub-cohorts of youth (approximately 300) will be
followed up prospectively for 12 months to document behaviors
and adherence related to selected interventions. In addition,
follow-up by phone to approximately 100 youth who are HIV
negative at baseline will assess whether or not they were HIV
retested over the last 12 months or if they are willing to be
retested at the 12-month follow-up period.

The combination MP3 Youth package menu options will be
delivered through community-based mobile health teams and
all interventions will be offered on-site. PrEP and CCT cohort
enrollment will also be initiated on site and followed-up
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prospectively off-site. Mobile health teams will be able to select
the most appropriate location within a community to set up tents
to deliver the MP3 Youth packages. Mobile health events

increase accessibility to the interventions and reduces stigma
by offering it in the context of a health event where other
youth-friendly services are also being provided [32,49].

Figure 5. MP3 Youth packages.

Study Objectives
The objectives of the pilot study were developed based on the
formative stages of the protocol development by an expert panel
that recognized the gaps that this study could fill. The primary
objective is to determine the feasibility and acceptability of a
pilot combination HIV prevention package specific for female
and male youth (MP3 Youth) in Homa Bay County, Nyanza
Province, Kenya. This will be determined by examining uptake
and coverage of the intervention package among youth. The
secondary objectives are (1) to examine adherence to HIV care
including antiretroviral therapy (ART) among HIV-positive
males and females 15 to 24 years of age; (2) to evaluate the
feasibility of offering PrEP to high HIV risk out-of-school
females 18 to 24 years of age and to contribute data to the
current question of how best to initiate and support ongoing
adherence for females using PrEP; (3) to assess the feasibility
of delivering CCT to keep girls in school over the 12 months;
and (4) to evaluate school attendance over 12 months of CCT
cohort participants. For the logic model, see Multimedia
Appendix 1.

Setting
The mobile health events for intervention delivery are proposed
to be held in Homa Bay County, Nyanza Province, Kenya using
the infrastructure of our community partner Impact Research
and Development Organization (IRDO).

Participants and Sample Size
In the cross-sectional portion of the study, we plan to enroll
approximately 1000 youth (ages 15 to 24) over the course of
10 mobile events, held for 7 to 10 days each. We plan on

enrolling a sub-section of the enrolled participants into
longitudinal cohorts (approximately 300 youth).

The pilot study is not meant to provide a definitive test of the
combination package efficacy. Nevertheless, power calculations
can provide an idea of the magnitude of temporal effects on
ART adherence or school attendance that could be reliably
detected using conventional tests of significance. Assuming at
least an 80% retention rate at the 12-month follow-up, a
minimum of 40 CCT cohort participants, 40 PrEP cohort
participants, and 80 HIV-positive cohort participants will
contribute data for all planned assessments. A paired-samples
t test with 80 pairs can detect a difference in means of one-third
of a standard deviation (d=.33) with 83% power. A
paired-sample t test with 40 pairs can detect a difference in
means of d=.45, 80% power.

Unique Interventions
Many of the interventions selected to be offered as a part of the
MP3 Youth protocol have been well documented in the literature
and outlined in other papers [7,50,51]. This paper does not
describe the rationale or process for HIV testing, linkage to
care, family planning (condoms and contraception), or male
circumcision—these processes are well known and
documented—but discusses PrEP and CCT, two of the unique
intervention components included in the MP3 Youth pilot study
combination package. We outline our specific procedures for
implementing these interventions as part of the innovation of
the MP3 Youth protocol.
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Pre Exposure Prophylaxis

For PrEP, Truvada or tenofovir disoproxil
fumarate/emtricitabine (TDF/FTC) will be offered to
out-of-school females aged 18 to 24 years as part of a
demonstration project within this pilot study. Given that HIV
prevalence for women in Kenya peaks earlier than men [11],
we believe it is reasonable to provide PrEP only to eligible
females aged 18 to 24 years. Our MP3 Youth mathematical
modeling confirmed the additive role of PrEP as a prevention
intervention component for women when offered during the
highest window of HIV risk (from ages 18 to 24). The National
AIDS and STI Control Program (NASCOP) in Kenya will offer
PrEP as part of their prevention services as PrEP was officially
approved for use in Kenya [52]. The US President’s Emergency
Plan for AIDS Relief (PEPFAR) program in Kenya has also
included PrEP as an intervention for the HIV prevention
initiative called DREAMS [53]. This protocol will assess
potential feasibility and implementation issues of offering PrEP
to adolescent females in Kenya.

We will measure adherence to TDF/FTC for PrEP by employing
pharmacological and non-pharmacological measures of
adherence. Measures include self-report, electronic medication
vials (eCAPs), and analysis of tenofovir diphosphate (TFV-DP)
and emtricitabine triphosphate (FTC-TP) drug levels as assayed
from dried blood spots (DBS). eCAPs record the time and date
when each pill bottle is opened. This technology was
successfully used in other studies [54,55]. DBS will provide
biomarker data for participant adherence to TDF/FTC for PrEP.
DBS is relatively easy to collect, store (within time constraints),
and transport [56-58], making it an appropriate method for
mobile health events.

Conditional Cash Transfers

CCTs will be offered to girls enrolled in school (aged 15 to 24
years) and their families as part of the MP3 Youth package. The
girls will be required to attend school at least 80% of the time
in order for her and her family to receive the CCT. This will be
measured by visiting the schools to check attendance. Much of
the CCT evidence base has come from government sponsored
programs, like the Mexico Opportunidades program designed
as an anti-poverty program with positive impacts on social,
economic, and health indicators [59]. CCT programs have
demonstrated multiple impacts, such as keeping girls in school
and measurable health benefits. The National Government of
Kenya, in collaboration with the United Nations Children's Fund
(UNICEF) and the World Bank, initiated a program in 2002
called the “Kenya Cash Transfer Program for Orphans and
Vulnerable Children.” The program transferred USD $14 to

$28 per month (depending on the number of vulnerable children
in the household) to vulnerable youth in Kenya [60]. A recent
study by Handa and colleagues (2014) evaluated the Kenya cash
transfer program and found a 31% reduction in sexual debut
[61]. The MP3 Youth pilot study protocol will offer critical
information on the feasibility of keeping girls in school using
CCT as an intervention.

Cohort Follow-Up Schedules
Participants who attend the mobile MP3 Youth events will be
enrolled into 4 cohorts which will be followed up for a period
of 12 months via unstructured supplementary service data
(USSD) and SMS text message (short message service, SMS)
surveys and/or in-person computer-assisted personal interview
(CAPI) surveys. The PrEP cohort will be followed up monthly
for the first 6 months and every 3 months for the remaining 6
months in a mixture of in-person clinical visits and SMS and
USSD surveys to facilitate adherence and conduct laboratory
assessments (for HIV and pregnancy). The CCT cohort will be
followed up every 3 months (0, 3, 6,9,12 months) for 12 months
using an in-person CAPI and school registers checked for
attendance. The HIV-positive cohort will also be followed up
at intervals of 3 months via SMS and USSD surveys. A random
subset of the HIV-negative youth who agree to be called in one
year will receive a phone call to assess their HIV retesting
behaviors and intentions. The HIV-positive cohort will undergo
a clinical assessment at baseline and at month 12 (CD4 and viral
load). The CCT cohort will undergo a clinical assessment at
baseline and at month 12 (HIV testing and counseling and
pregnancy testing). We will administer SMS and/or USSD and
CAPI surveys to the cohorts to assess longitudinal self-reported
behaviors. During all clinical/laboratory assessments, adverse
events will be assessed.

Biomarkers and Adherence
Although efficacy of the individual components of the
intervention package was already demonstrated in
well-conducted randomized trials, we are electing to re-do CD4
and viral load levels (biomarker proxy for adherence) at 12
months in the HIV-positive cohort and collect biomarker data
from the PrEP cohort to monitor adverse events and, in case of
seroconversion, resistance. eCAPs and DBS will be used to
monitor adherence to TDF/FTC. This combination of self-report
and biomarker data will be sufficient to determine the feasibility
of implementing the package of interventions and tracking youth
sexual behaviors prospectively.

Study Population
The eligibility criteria for MP3 Youth are shown in Textbox 2.
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Textbox 2. General eligibility requirements for the pilot study.

Criteria

• Inclusion criteria

• Any male or female between the ages of 15 to 24 years.

• Able to understand spoken English, Kiswahili, or Dholuo.

• Willing to give informed consent (including emancipated minors), or, if younger than 18 years of age, has a parent or guardian willing to
provide consent in addition to the minor’s assent.

• Willing to be tested for HIV.

• Willing to get a participant identification (ID) based on biometric finger scanning.

• Exclusion criteria

• Any male or female younger than 15 years or older than 24 years of age.

• Unable to understand spoken English, Kiswahili, or Dholuo.

• If under 18 years of age, not an emancipated minor, and unable to get parental consent.

Target Sample Size
As stated previously, the MP3 Youth package will be offered
to approximately 1000 youth who attend the mobile events.

These participants will be part of the cross-sectional analyses.
In addition, a subset of youth will be enrolled in longitudinal
cohorts. The cohorts and their corresponding sample sizes are
shown in Textbox 3.

Textbox 3. Cohorts and sample sizes.

Cohorts

• HIV-positive cohort:

• All participants who test HIV positive (including participants who report being positive at baseline and are retested) during all mobile events
will be invited to enroll in the longitudinal cohort using SMS/USSD surveys to collect data.

• Participants will be given mobile phones.

• The target HIV-positive sample size is approximately 100.

• Conditional cash transfer (CCT) cohort:

• In-school girls between 15 to 24 years of age who test HIV negative will be screened for eligibility at each of the mobile events.

• The target CCT sample size is approximately 50.

• Pre-exposure prophylaxis (PrEP) cohort:

• Out-of-school girls who test HIV negative and are between 18 and 24 years of age will be screened for eligibility at each of the mobile
events.

• Participants will be given mobile phones.

• The target PrEP sample size is approximately 50.

• HIV-negative cohort:

• A random selection of participants who test HIV negative at the mobile events will be asked to complete one follow-up phone call at 12
months to assess willingness and intention to undergo HIV retesting (no study phone will be provided).

• The target sample size is approximately 100.

Study Outcomes
Study outcomes were developed by an expert panel during the
formative phases of protocol development to evaluate the

objectives of the study and the aforementioned methods
employed to deliver the interventions (see Multimedia Appendix
1). The primary and secondary outcomes of MP3 Youth are
shown in Textbox 4.
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Textbox 4. Primary and secondary outcomes of the MP3 Youth protocol.

Outcomes

• Primary study outcomes (cross-sectional and cohort)

• Intervention uptake (acceptability) and coverage (feasibility)

• Coverage

• The proportion of youth in the community who attend each mobile event (estimated from youth population denominator)

• Enrollment

• The number of participants who consent to being enrolled in the study during each mobile event.

• Uptake

• The proportion of eligible participants who choose one or more components of their tailored combination package (including combinations
of interventions components)

• Intervention acceptability

• Satisfaction with mobile event services (computer-assisted personal interview at exit from mobile event)

• Secondary study outcomes

• Adherence to medication (HIV-positive and pre-exposure prophylaxis cohort participants only)

• Adherence to once daily Truvada (pre-exposure prophylaxis, PrEP) among HIV-uninfected eligible females and patterns of adherence
and sexual HIV acquisition risk exposure (PrEP cohort participants only).

• Measured by self-report, electronic medication vial, and clinical assessments: monthly for the first 6 months and every 3 months
thereafter and dried blood spot for analysis of tenofovir disoproxil fumarate/emtricitabine and tenofovir diphosphate and emtricitabine
triphosphate at month 2 and 9.

• Adherence to antiretroviral therapy (ART) (HIV-positive cohort participants only)

• Measured by quarter annual text messages/unstructured supplementary service data self-report at 0, 3, 6, 9, and 12 months.

• Point of care cluster of differentiation 4 (CD4) and baseline viral load by dried blood spot or plasma will be measured at mobile event
baseline and repeated at 12 months.

• Feasibility of administering conditional cash transfer to keep girls in school over 12 months.

• Measured by school attendance (self-report and random checks for school attendance verification).

Data Collection
This section of the protocol outlines the components that need
to be included in order to collect and evaluate the cross-sectional
and longitudinal data required to measure the pilot study
outcomes. All MP3 Youth mobile event participants who are
eligible, consent, and register for MP3 Youth will be required
to complete a baseline behavioral CAPI survey and an exit
acceptability interview. Participants who are eligible and
enrolled in a sub-cohort will be required to complete SMS/USSD
mobile phone surveys every month (PrEP cohort) or every 3
months (CCT and HIV-positive cohort). Participants in the PrEP
cohort will be required to complete monthly clinical/laboratory
visits for the first 6 months and every 3 months thereafter. The
following sections describe the specific types of data that will
be collected and the suggested data platforms to be implemented.

Behavioral Baseline Interview
The behavioral survey will be a staff-administered CAPI at the
mobile events. For sensitive questions (which will be identified
in the survey), youth will be instructed that they can tap on the

answer with the tablet facing away from the interviewer and
the answer will not be visible after entry; this incorporates
elements of “ballot box response” or audio computer-assisted
self-interview (ACASI) approaches while reducing issues around
lack of literacy and unfamiliarity with tablet computers [62].

The CAPI will collect the following types of information,
including but not limited to the types of services the participant
is most interested in accessing: (1) basic demographic
information, (2) sexual risk behaviors, (3) HIV risk behaviors,
(4) attitudes and/or knowledge about HIV transmission and
prevalence, (5) knowledge and acceptability of specific HIV
prevention interventions, (6) knowledge and acceptability of
family planning methods, and (7) attitudes towards the delivery
of services (collected at the exit interview).

The CAPI will provide data that will lead to a better
understanding of the combination HIV prevention interventions
and prevention behaviors of youth. The responses will help
determine the package of services for which the participant is
eligible.
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Follow-Up Text Message and Unstructured
Supplementary Service Data Survey
Using the EchoMobile platform, study staff will make
SMS/USSD text contact using an agreed-upon code, to ensure
the phone user is the study participant. Staff will then wirelessly
transfer airtime, so the cohort participant can send surveys using
SMS/USSD [63]. The SMS/USSD survey will be a brief
10-question survey tailored to the cohort population. The surveys
will be short to reduce barriers to completion. The responses
will be analyzed to assess change in behavior over time as a
part of the longitudinal cohort.

The SMS survey will collect information that includes but is
not limited to (1) sexual risk behaviors; (2) school attendance
(for CCT cohort); (3) adherence barriers and facilitators (PrEP
and HIV-positive cohort); and (4) status disclosure
(HIV-positive cohort).

Biometric Data Collection
Biometrics will be used to correctly identify participants, track
repeat visits, and protect subject privacy and information. There
will be a tablet connected via Universal Serial Bus (USB) to a
biometric (fingerprint) scanner at the mobile events and during
follow-up visits. This technology will be used to track uptake
of services and to exclude individuals who try to enroll multiple
times. The fingerprint software will translate a fingerprint into
a code containing numbers and letters; no image of the
fingerprint will be stored. In testing this procedure, we will take
several measurements of correctly positioned clean fingers to
ensure accurate measurement and re-measurement. The code
will not be a personal identifier and it will not be possible to
use it to recreate a fingerprint. These codes will be stored
separately from other data. This technology has been used
successfully in other projects in Kenya [64].

Biomedical Data Collection
Urine specimen will be collected for pregnancy testing for
women with reproductive capacity and for dipstick analysis of
protein and glucose levels (PrEP cohort only). In the PrEP cohort
only, blood specimens will be collected for (1) HIV rapid
testing, with confirmatory testing if one or both tests are
reactive; (2) complete blood count (CBC); (3) serum creatinine
(for estimated creatinine clearance); (4) serum phosphate; (5)
aspartate transaminase (AST)/alanine transaminase (AST) ratios;
(6) hepatitis B surface antigen (HepBsAg) (ineligible for PrEP

if positive); (7) hepatitis B surfance antibody (HepBsAb) and
hepatitis B Core antibody (HepBCore Ab) testing (if HepBsAg
is negative); and (8) DBS for study drug levels as a measure of
adherence. Blood specimens will also be collected to determine
the CD4 cell count in any participant with confirmed HIV
infection and viral load testing.

Implication of Pilot Study Results
Data from Aim 3 (the pilot study), the mathematical modeling
sensitivity analyses, and the population impact projections will
help establish the acceptability, feasibility, potential synergies
or antagonisms, safety, and potential efficacy of the package
before moving to a larger-scale evaluation phase IV study design
(Aim 4).

Aim 4: Combination Prevention Effectiveness Study
Design
Using lessons from Aims 1 to 3 of the protocol, we present a
preliminary outline for the design of a future effectiveness trial
of the MP3 Youth package. The objective of the effectiveness
trial will be similar to the pilot, but the trial will focus on
effectiveness and not on feasibility.

Arguably, insufficient attention has been given to moving phase
III efficacy trial interventions to phase IV effectiveness designs
applied in heterogeneous real-world settings [65]. Several study
designs can be considered to evaluate actual population-level
impact of gender-specific combination prevention intervention
packages for youth (Table 1), including cluster randomized
controlled trials (cRCTs) using parallel or stepped wedge (ie,
staggered) assignment. The advantage of cRCTs over
individually randomized controlled trials (iRCTs) is that the
former allows evaluation of the total effect of a combination
package, especially if the sum of the intervention package
components is greater than its parts [66]. They would also allow
assessment of targeted interventions to subpopulations (eg, in
the case of MP3 Youth males vs females or pregnant vs
non-pregnant females) while the impact would be measured on
the whole community. The feasibility of tracking an HIV
incidence outcome for either an iRCT or cRCT would depend
on development of improved cross-sectional HIV incidence
assays. It would also depend on the expected HIV incidence in
the control arm and likely HIV-incidence reduction effect size
in the combination arm.
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Table 1. Potential designs for a testable combination HIV prevention intervention study protocol.

ConsiderationsDisadvantagesAdvantagesStudy design

Need high incidence; control condition can
weaken intervention detection

Can’t evaluate population HIV
impact

Rigorous control of confoundersiRCTa

Unit of randomization, and number of clusters
and individuals within clusters

Cost, complexityRigorous, can assess impact be-
yond individual

cRCTb

Appropriate when logistically difficult to roll-
out prevention service all at once

Implementation delays can reduce
effectiveness and power

Easier to add interventions, once
shown effective

cRCT stepped wedge random-
ization

Selection/matching of intervention and con-
trol communities; incidence measures

Less rigorous, results can be incon-
clusive

Could be done in large scale in
existing programs

Program demonstration

aiRCT: individually randomized controlled trial.
bcRCT: cluster randomized controlled trial.

We can use findings from Aims 1 to 3 to inform choice of (1)
study design (including standard of care elements); (2) high
HIV incidence setting (in Kenya or elsewhere) with sufficient
HIV events expected; and (3) HIV incidence measurement for
a full-scale evaluation of a gender-specific youth combination
prevention package. Other key considerations that can be
reviewed include what the trial unit of randomization should
be, standard of care and/or comparator, timeframe expected for
seeing an intervention effect, length of follow-up period needed
to observe sufficient number of new HIV infections, sample
size, participant inclusion/exclusion criteria, and how best to
engage active and ongoing community involvement in
large-scale trial design and conduct. Safety considerations and
adverse event tracking must be delineated. We must also
consider broader issues of the logistics of program coverage,
cost-effectiveness, and sustainability beyond the study period.
After compiling the possible options, we will collaborate with
our research team to review our recommended study elements
and make final trial design recommendations.

Human Participants
The MP3 Youth study has institutional review board (IRB)
approval from Kenyatta National Hospital/University of
Nairobi-Ethics and Research Committee (KNH-ERC) and from
New York University’s governing IRB, University Committee
on Activities Involving Human Subject (UCAIHS).

Results

Quantitative data analysis will be conducted using Stata software
[67] and R statistical software [68]. Initial analyses will involve
inspecting frequency distributions to identify outlying values
and skewed variables requiring transformation. Descriptive
analyses will provide means, medians, or prevalence of risk
factors with associated confidence intervals. Analytic
comparisons of pilot cohort drop-outs versus retained subjects
will be done using multivariate analysis of variance (MANOVA)
for normally distributed continuous variables with log10 (X+1)
transformations on skewed behavioral variables, and chi-square
tests for categorical variables and Wilcoxon tests for ranked
data, with significance levels adjusted for multiple testing.

For the PrEP, CCT, and HIV-positive cohorts, changes over
time in risk behaviors will be estimated focusing on initial
change (baseline vs 6 months) and delayed change or persistence

of initial effects (6 months vs 12 months). We anticipate minimal
missing data due to use of CAPI and SMS/USSD data. The
primary goal of the longitudinal cohorts is to provide data
needed to describe the feasibility of PrEP, ART, and CCT,
including medication adherence and school attendance over
time. Levels of and changes in adherence and school attendance
will be presented graphically, for example, with box plots at
each assessment point and trajectory plots. For a detailed
analysis plan, see Multimedia Appendix 2.

Discussion

Principal Findings
The MP3 Youth study designed and created a protocol to pilot
and evaluate a gender- and youth-specific combination HIV
prevention study in Kenya. We propose that offering youth a
combination of HIV prevention interventions in a mobile health
setting will be convenient and effective based on our preliminary
research. Our formative research indicated that youth are
interested in receiving multiple services in one place. We
anticipate that the results of the exit interview we will conduct
at the mobile events will yield positive feedback on the delivery
of the interventions as the events will be conveniently located
and youth friendly. Cross-sectional analyses of the mobile health
data will provide insights into the uptake of interventions and
feasibility of offering them in a one-stop-shop integrated
services delivery modality. The results of the longitudinal cohort
data will provide innovative information on the potential impact
of the interventions and the behavioral changes among the cohort
participants over time. The pilot study will give new insights
into how components do or do not fit together in a real-world
combination prevention package. The results of the pilot will
then be used to refine the design of an effectiveness trial or a
large-scale program evaluation.

MP3 Youth is one of the few combination HIV prevention
interventions incorporating elements of behavioral, biomedical,
and structural interventions in one delivery setting and
developed for youth. Despite the fact that youth are both at
highest risk for HIV and the largest proportion of the global
population, only recently have they been targeted for
comprehensive HIV prevention interventions.

The mobile health event strategy outlined in this protocol to
identify youth is unique. We were able to use the information
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gleaned from focus groups to target the location and delivery
of services and to use the literature and lessons learned from
previous studies to design a protocol to deliver evidence-based
interventions that are youth-friendly and gender-sensitive. The
logistics of implementing mobile health events for 10 days at
a time will involve setting up and breaking down a clinic that
is completely equipped to handle HIV testing, CD4 and viral
load analysis, family planning, a surgical theatre for male
circumcision, and a pharmacy. This strategy will be effective
for reaching youth who are at risk and in need of a variety of
services. We will enroll participants using biometrics. This
strategy will allow us to track participant flow and uptake of
services during the mobile events. Biometrics will also allow
us to successfully identify participants during follow-up visits
[69].

Limitations
This is a pilot feasibility study using mixed-methods
(mathematical modeling, qualitative data, cross-sectional, and

longitudinal cohort elements). As this pilot study does not
employ a controlled trial design or comparator, population-level
effectiveness of the combination HIV prevention approach
cannot be determined. The logistics required to implement a
combination HIV prevention study may be expensive and may
require a lot of up front staff and referral partner capacity
building that may delay implementation.

Conclusion
The MP3 Youth lessons learned will provide real-world
contributions to implementation science regarding uptake of
combination prevention. Some of the preliminary lessons learned
in developing the protocol were considered as part of the Kenya
national health strategy; one of the 8 countries participating in
the PEPFAR DREAMS initiative. The analyses conducted for
MP3 Youth will be key in highlighting evidence for a scaled-up
youth prioritized HIV/AIDS strategy in Kenya and other high
HIV burden settings.

Acknowledgments
The authors would like thank the Impact Research and Development Organization Board of Directors for supporting the
implementation of this project. We would like to acknowledge the pharmaceutical donation from Gilead Sciences, Inc. The authors
would also like to acknowledge the contributions of Jamie Kyei-Frimpong, Thuy Nguyen, Daniel Smith, Jenny Panzo, Laura
Alejandra Diaz, Dorothy Walwanga who supported Aim 1 of the study.

The authors would like to thank the National Institutes of Health for funding this project. The project described was supported
by Award Number R01AI094607. The content is solely responsibility of authors and does not represent official views of the
National Institute of Allergy and Infectious Disease, the National Institutes of Health, and the National Institute of Mental Health.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Logic Model.

[JPG File, 276KB-Multimedia Appendix 1]

Multimedia Appendix 2
Evaluation plan.

[JPG File, 172KB-Multimedia Appendix 2]

References

1. Joint United Nations Programme on HIV/AIDS (UNAIDS). Global Report: UNAIDS Report on the Global AIDS Epidemic
2012. 2012. URL: http://www.unaids.org/sites/default/files/media_asset/
20121120_UNAIDS_Global_Report_2012_with_annexes_en_1.pdf [accessed 2017-01-30] [WebCite Cache ID 6nuqqlLsG]

2. World Health Organization. Progress Report 2011: Global HIV/AIDS Response Epidemic Update and Health Sector
Progress Towards Universal Access WHO, UNICEF, UNAIDS. 2011. URL: http://apps.who.int/iris/bitstream/10665/44787/
1/9789241502986_eng.pdf [accessed 2017-01-30] [WebCite Cache ID 6nureUtzu]

3. World Health Organization. Global health sector response to HIV, 2000-2015: Focus on innovations in Africa. 2015. URL:
http://apps.who.int/iris/bitstream/10665/198065/1/9789241509824_eng.pdf?ua=1 [accessed 2017-01-30] [WebCite Cache
ID 6nusE2OgB]

4. UNAIDS, Joint United Nations Programme on HIV/AIDS (UNAIDS). The Gap Report 2014. 2014. URL: http://www.
unaids.org/sites/default/files/media_asset/UNAIDS_Gap_report_en.pdf [accessed 2017-01-30] [WebCite Cache ID
6nut2vLew]

5. UNICEF. HIV/AIDS Issues: Preventing HIV infection Among Adolescents andYoung People. 2012. URL: http://www.
unicef.org/esaro/5482_HIV_prevention.html [accessed 2017-01-30] [WebCite Cache ID 6nutKrhak]

JMIR Res Protoc 2017 | vol. 6 | iss. 3 | e22 | p. 13http://www.researchprotocols.org/2017/3/e22/
(page number not for citation purposes)

Buttolph et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=resprot_v6i3e22_app1.jpg&filename=3409899844673c61f6b9b8566590632a.jpg
https://jmir.org/api/download?alt_name=resprot_v6i3e22_app1.jpg&filename=3409899844673c61f6b9b8566590632a.jpg
https://jmir.org/api/download?alt_name=resprot_v6i3e22_app2.jpg&filename=24c7b3a438fc3a6572d31bc35a9c81da.jpg
https://jmir.org/api/download?alt_name=resprot_v6i3e22_app2.jpg&filename=24c7b3a438fc3a6572d31bc35a9c81da.jpg
http://www.unaids.org/sites/default/files/media_asset/20121120_UNAIDS_Global_Report_2012_with_annexes_en_1.pdf
http://www.unaids.org/sites/default/files/media_asset/20121120_UNAIDS_Global_Report_2012_with_annexes_en_1.pdf
http://www.webcitation.org/

                                            6nuqqlLsG
http://apps.who.int/iris/bitstream/10665/44787/1/9789241502986_eng.pdf
http://apps.who.int/iris/bitstream/10665/44787/1/9789241502986_eng.pdf
http://www.webcitation.org/

                                            6nureUtzu
http://apps.who.int/iris/bitstream/10665/198065/1/9789241509824_eng.pdf?ua=1
http://www.webcitation.org/

                                            6nusE2OgB
http://www.webcitation.org/

                                            6nusE2OgB
http://www.unaids.org/sites/default/files/media_asset/UNAIDS_Gap_report_en.pdf
http://www.unaids.org/sites/default/files/media_asset/UNAIDS_Gap_report_en.pdf
http://www.webcitation.org/

                                            6nut2vLew
http://www.webcitation.org/

                                            6nut2vLew
http://www.unicef.org/esaro/5482_HIV_prevention.html
http://www.unicef.org/esaro/5482_HIV_prevention.html
http://www.webcitation.org/

                                            6nutKrhak
http://www.w3.org/Style/XSL
http://www.renderx.com/


6. UNAIDS, Joint United Nations Programme on HIV/AIDS (UNAIDS). #ENDADOLESCENTAIDS Fact Sheets. 2015.
URL: http://www.unaids.org/en/resources/campaigns/all-in/EndAdolescentAIDSfactsheets [accessed 2017-01-30] [WebCite
Cache ID 6nutny8WG]

7. Padian NS, McCoy SI, Balkus JE, Wasserheit JN. Weighing the gold in the gold standard: challenges in HIV prevention
research. AIDS. Mar 13, 2010;24(5):621-635. [FREE Full text] [doi: 10.1097/QAD.0b013e328337798a] [Medline: 20179575]

8. Kurth AE, Celum C, Baeten JM, Vermund SH, Wasserheit JN. Combination HIV prevention: significance, challenges, and
opportunities. Curr HIV/AIDS Rep. Mar 2011;8(1):62-72. [FREE Full text] [doi: 10.1007/s11904-010-0063-3] [Medline:
20941553]

9. NASCOP, National AIDS and STI Control Programme. Kenya AIDS Indicator Survey 2012: Preliminary Report. 2013.
URL: http://reliefweb.int/sites/reliefweb.int/files/resources/
167580994-Preliminary-Report-for-Kenya-AIDS-indicator-survey-2012-pdf_0.pdf [accessed 2017-01-30] [WebCite Cache
ID 6nuuMGZua]

10. NASCOP, National AIDS and STI Control Programme. Kenya AIDS Indicator Survey 2012: Final Report. 2014. URL:
http://nacc.or.ke/wp-content/uploads/2015/10/KAIS-2012.pdf [accessed 2017-01-30] [WebCite Cache ID 6nuups71Z]

11. Kenya National Bureau of Statistics, National AIDS Control Council, National AIDS/STD Control Programme, Ministry
of Public Health and Sanitation, Kenya Medical Research Institute, National Coordinating Agency for Population and
Development, MEASURE DHS, ICF Macro, U.S. Agency for International Development (USAID), United Nations
Population Fund, et al. United Nations Children’s Fund. Kenya Demographic and Health Survey 2008-2009. 2010. URL:
https://dhsprogram.com/pubs/pdf/fr229/fr229.pdf [accessed 2017-01-30] [WebCite Cache ID 6nuv7aYpI]

12. Kenya National Bureau of Statistics, Kenya Ministry of Health, National AIDS Control Council (NACC), The National
Council for Population and Development (NCPD), The Kenya Medical Research Institute (KEMRI), The DHS Program,
ICF International. Kenya Demographic and Health Survey 2014. 2015. URL: https://dhsprogram.com/pubs/pdf/fr308/fr308.
pdf [accessed 2017-01-30] [WebCite Cache ID 6nuvVnrV8]

13. Baral S, Logie CH, Grosso A, Wirtz AL, Beyrer C. Modified social ecological model: a tool to guide the assessment of the
risks and risk contexts of HIV epidemics. BMC Public Health. May 17, 2013;13:482. [FREE Full text] [doi:
10.1186/1471-2458-13-482] [Medline: 23679953]

14. DiClemente RJ, Salazar LG, Crosby RA. Health Behavior Theory for Public Health: Principles, Foundations, and
Applications. Burlington, MA. Jones & Bartlett Learning; 2013.

15. Coates TJ, Richter L, Caceres C. Behavioural strategies to reduce HIV transmission: how to make them work better. Lancet.
Aug 23, 2008;372(9639):669-684. [FREE Full text] [doi: 10.1016/S0140-6736(08)60886-7] [Medline: 18687459]

16. Higgins J, Green S. Cochrane Handbook for Systematic Reviews of Interventions. 2008. URL: https://dhosth.
files.wordpress.com/2011/12/cochrane-handbook-for-systematic-reviews-of-interventions.pdf[WebCite Cache ID
6nxLxNMVW]

17. Hallett TB, Stover J, Mishra V, Ghys PD, Gregson S, Boerma T. Estimates of HIV incidence from household-based
prevalence surveys. AIDS. Jan 02, 2010;24(1):147-152. [FREE Full text] [doi: 10.1097/QAD.0b013e32833062dc] [Medline:
19915447]

18. Auvert B, Taljaard D, Lagarde E, Sobngwi-Tambekou J, Sitta R, Puren A. Randomized, controlled intervention trial of
male circumcision for reduction of HIV infection risk: the ANRS 1265 Trial. PLoS Med. Nov 2005;2(11):e298. [FREE
Full text] [doi: 10.1371/journal.pmed.0020298] [Medline: 16231970]

19. Sobngwi-Tambekou J, Taljaard D, Lissouba P, Zarca K, Puren A, Lagarde E, et al. Effect of HSV-2 serostatus on acquisition
of HIV by young men: results of a longitudinal study in Orange Farm, South Africa. J Infect Dis. Apr 01,
2009;199(7):958-964. [FREE Full text] [doi: 10.1086/597208] [Medline: 19220143]

20. Sobngwi-Tambekou J, Taljaard D, Nieuwoudt M, Lissouba P, Puren A, Auvert B. Male circumcision and Neisseria
gonorrhoeae, Chlamydia trachomatis and Trichomonas vaginalis: observations after a randomised controlled trial for HIV
prevention. Sex Transm Infect. Apr 2009;85(2):116-120. [FREE Full text] [doi: 10.1136/sti.2008.032334] [Medline:
19074928]

21. Auvert B, Sobngwi-Tambekou J, Cutler E, Nieuwoudt M, Lissouba P, Puren A, et al. Effect of male circumcision on the
prevalence of high-risk human papillomavirus in young men: results of a randomized controlled trial conducted in Orange
Farm, South Africa. J Infect Dis. Jan 01, 2009;199(1):14-19. [FREE Full text] [doi: 10.1086/595566] [Medline: 19086814]

22. Bailey R, Moses S, Parker CB, Agot K, Maclean I, Krieger JN, et al. Male circumcision for HIV prevention in young men
in Kisumu, Kenya: a randomised controlled trial. Lancet. Feb 24, 2007;369(9562):643-656. [doi:
10.1016/S0140-6736(07)60312-2] [Medline: 17321310]

23. Gray R, Kigozi G, Serwadda D, Makumbi F, Watya S, Nalugoda F, et al. Male circumcision for HIV prevention in men in
Rakai, Uganda: a randomised trial. Lancet. Feb 24, 2007;369(9562):657-666. [doi: 10.1016/S0140-6736(07)60313-4]
[Medline: 17321311]

24. Baeten JM, Donnell D, Ndase P, Mugo NR, Campbell JD, Wangisi J, et al. Partners PrEP Study Team. Antiretroviral
prophylaxis for HIV prevention in heterosexual men and women. N Engl J Med. Aug 02, 2012;367(5):399-410. [FREE
Full text] [doi: 10.1056/NEJMoa1108524] [Medline: 22784037]

JMIR Res Protoc 2017 | vol. 6 | iss. 3 | e22 | p. 14http://www.researchprotocols.org/2017/3/e22/
(page number not for citation purposes)

Buttolph et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://www.unaids.org/en/resources/campaigns/all-in/EndAdolescentAIDSfactsheets
http://www.webcitation.org/

                                            6nutny8WG
http://www.webcitation.org/

                                            6nutny8WG
http://europepmc.org/abstract/MED/20179575
http://dx.doi.org/10.1097/QAD.0b013e328337798a
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20179575&dopt=Abstract
http://europepmc.org/abstract/MED/20941553
http://dx.doi.org/10.1007/s11904-010-0063-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20941553&dopt=Abstract
http://reliefweb.int/sites/reliefweb.int/files/resources/167580994-Preliminary-Report-for-Kenya-AIDS-indicator-survey-2012-pdf_0.pdf
http://reliefweb.int/sites/reliefweb.int/files/resources/167580994-Preliminary-Report-for-Kenya-AIDS-indicator-survey-2012-pdf_0.pdf
http://www.webcitation.org/

                                            6nuuMGZua
http://www.webcitation.org/

                                            6nuuMGZua
http://nacc.or.ke/wp-content/uploads/2015/10/KAIS-2012.pdf
http://www.webcitation.org/

                                            6nuups71Z
https://dhsprogram.com/pubs/pdf/fr229/fr229.pdf
http://www.webcitation.org/

                                            6nuv7aYpI
https://dhsprogram.com/pubs/pdf/fr308/fr308.pdf
https://dhsprogram.com/pubs/pdf/fr308/fr308.pdf
http://www.webcitation.org/

                                            6nuvVnrV8
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-13-482
http://dx.doi.org/10.1186/1471-2458-13-482
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23679953&dopt=Abstract
http://europepmc.org/abstract/MED/18687459
http://dx.doi.org/10.1016/S0140-6736(08)60886-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18687459&dopt=Abstract
https://dhosth.files.wordpress.com/2011/12/cochrane-handbook-for-systematic-reviews-of-interventions.pdf
https://dhosth.files.wordpress.com/2011/12/cochrane-handbook-for-systematic-reviews-of-interventions.pdf
http://www.webcitation.org/

                                            6nxLxNMVW
http://www.webcitation.org/

                                            6nxLxNMVW
http://europepmc.org/abstract/MED/19915447
http://dx.doi.org/10.1097/QAD.0b013e32833062dc
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19915447&dopt=Abstract
http://dx.plos.org/10.1371/journal.pmed.0020298
http://dx.plos.org/10.1371/journal.pmed.0020298
http://dx.doi.org/10.1371/journal.pmed.0020298
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16231970&dopt=Abstract
http://europepmc.org/abstract/MED/19220143
http://dx.doi.org/10.1086/597208
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19220143&dopt=Abstract
http://sti.bmj.com/cgi/pmidlookup?view=long&pmid=19074928
http://dx.doi.org/10.1136/sti.2008.032334
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19074928&dopt=Abstract
http://europepmc.org/abstract/MED/19086814
http://dx.doi.org/10.1086/595566
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19086814&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(07)60312-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17321310&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(07)60313-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17321311&dopt=Abstract
http://europepmc.org/abstract/MED/22784037
http://europepmc.org/abstract/MED/22784037
http://dx.doi.org/10.1056/NEJMoa1108524
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22784037&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


25. Jewkes R, Nduna M, Levin J, Jama N, Dunkle K, Puren A, et al. Impact of stepping stones on incidence of HIV and HSV-2
and sexual behaviour in rural South Africa: cluster randomised controlled trial. BMJ. Aug 07, 2008;337:a506. [FREE Full
text] [Medline: 18687720]

26. Cowan F, Pascoe SJ, Langhaug LF, Mavhu W, Chidiya S, Jaffar S, et al. Regai Dzive Shiri trial team. The Regai Dzive
Shiri project: results of a randomized trial of an HIV prevention intervention for youth. AIDS. Oct 23, 2010;24(16):2541-2552.
[FREE Full text] [doi: 10.1097/QAD.0b013e32833e77c9] [Medline: 20881473]

27. Ross DA, Changalucha J, Obasi AI, Todd J, Plummer ML, Cleophas-Mazige B, et al. Biological and behavioural impact
of an adolescent sexual health intervention in Tanzania: a community-randomized trial. AIDS. Sep 12,
2007;21(14):1943-1955. [doi: 10.1097/QAD.0b013e3282ed3cf5] [Medline: 17721102]

28. Doyle A, Ross DA, Maganja K, Baisley K, Masesa C, Andreasen A, et al. MEMA kwa Vijana Trial Study Group. Long-term
biological and behavioural impact of an adolescent sexual health intervention in Tanzania: follow-up survey of the
community-based MEMA kwa Vijana Trial. PLoS Med. Jun 08, 2010;7(6):e1000287. [FREE Full text] [doi:
10.1371/journal.pmed.1000287] [Medline: 20543994]

29. Baird S, Garfein RS, McIntosh CT, Ozler B. Effect of a cash transfer programme for schooling on prevalence of HIV and
herpes simplex type 2 in Malawi: a cluster randomised trial. Lancet. Apr 07, 2012;379(9823):1320-1329. [doi:
10.1016/S0140-6736(11)61709-1] [Medline: 22341825]

30. Kohler H, Thornton R. Conditional cash transfers and HIV/AIDS prevention: unconditionally promising? World Bank
Econ Rev. Jun 01, 2012;26(2):165-190. [FREE Full text] [Medline: 24319306]

31. Kadede K, Ruel T, Kabami J, Ssemmondo E, Sang N, Kwarisiima D, et al. Increased adolescent HIV testing with a hybrid
mobile strategy in Uganda and Kenya. AIDS. Sep 10, 2016;30(14):2121-2126. [doi: 10.1097/QAD.0000000000001180]
[Medline: 27258399]

32. Sweat M, Morin S, Celentano D, Mulawa M, Singh B, Mbwambo J, et al. Project Accept study team. Community-based
intervention to increase HIV testing and case detection in people aged 16-32 years in Tanzania, Zimbabwe, and Thailand
(NIMH Project Accept, HPTN 043): a randomised study. Lancet Infect Dis. Jul 2011;11(7):525-532. [FREE Full text] [doi:
10.1016/S1473-3099(11)70060-3] [Medline: 21546309]

33. Miranda J, Côté J, Godin G, Blais M, Otis J, Guéhéneuc YG, et al. An Internet-based intervention (Condom-Him) to increase
condom use among HIV-positive men who have sex with men: protocol for a randomized controlled trial. JMIR Res Protoc.
Oct 16, 2013;2(2):e39. [FREE Full text] [doi: 10.2196/resprot.2723] [Medline: 24132072]

34. Holmes KK, Levine R, Weaver M. Effectiveness of condoms in preventing sexually transmitted infections. Bull World
Health Organ. Jun 2004;82(6):454-461. [FREE Full text] [Medline: 15356939]

35. Wasie B, Belyhun Y, Moges B, Amare B. Effect of emergency oral contraceptive use on condom utilization and sexual
risk taking behaviours among university students, Northwest Ethiopia: a cross-sectional study. BMC Res Notes. Sep 13,
2012;5:501. [FREE Full text] [doi: 10.1186/1756-0500-5-501] [Medline: 22971668]

36. Morrison C, Skoler-Karpoff S, Kwok C, Chen PL, van de Wijgert J, Gehret-Plagianos M, et al. Hormonal contraception
and the risk of HIV acquisition among women in South Africa. AIDS. Feb 20, 2012;26(4):497-504. [doi:
10.1097/QAD.0b013e32834fa13d] [Medline: 22156973]

37. de Bruyn G, Martinson NA, Gray GE. Male circumcision for HIV prevention: developments from sub-Saharan Africa.
Expert Rev Anti Infect Ther. Jan 2010;8(1):23-31. [doi: 10.1586/eri.09.120] [Medline: 20014899]

38. Sokal D, Li PS, Zulu R, Awori QD, Combes SL, Simba RO, et al. Randomized controlled trial of the shang ring versus
conventional surgical techniques for adult male circumcision: safety and acceptability. J Acquir Immune Defic Syndr. Apr
01, 2014;65(4):447-455. [doi: 10.1097/QAI.0000000000000061] [Medline: 24583615]

39. Peltzer K, Simbayi L, Banyini M, Kekana Q. HIV risk reduction intervention among medically circumcised young men in
South Africa: a randomized controlled trial. Int J Behav Med. Sep 2012;19(3):336-341. [doi: 10.1007/s12529-011-9171-8]
[Medline: 21638159]

40. Strathdee SA, Wechsberg WM, Kerrigan DL, Patterson TL. HIV prevention among women in low- and middle-income
countries: intervening upon contexts of heightened HIV risk. Annu Rev Public Health. 2013;34:301-316. [doi:
10.1146/annurev-publhealth-031912-114411] [Medline: 23297666]

41. Robertson L, Mushati P, Eaton JW, Dumba L, Mavise G, Makoni J, et al. Effects of unconditional and conditional cash
transfers on child health and development in Zimbabwe: a cluster-randomised trial. Lancet. Apr 13,
2013;381(9874):1283-1292. [FREE Full text] [doi: 10.1016/S0140-6736(12)62168-0] [Medline: 23453283]

42. de Walque D, Dow WH, Nathan R, Abdul R, Abilahi F, Gong E, et al. Incentivising safe sex: a randomised trial of conditional
cash transfers for HIV and sexually transmitted infection prevention in rural Tanzania. BMJ Open. 2012;2:e000747. [FREE
Full text] [doi: 10.1136/bmjopen-2011-000747] [Medline: 22318666]

43. de TK, Skinner D, Nembaware V, Benjamin P. Investigation into the use of short message services to expand uptake of
human immunodeficiency virus testing, and whether content and dosage have impact. Telemed J E Health. 2012;18(1):18-23.
[doi: 10.1089/tmj.2011.0058] [Medline: 22150712]

44. Baird SJ, Garfein RS, McIntosh CT, Ozler B. Effect of a cash transfer programme for schooling on prevalence of HIV and
herpes simplex type 2 in Malawi: a cluster randomised trial. Lancet. Apr 07, 2012;379(9823):1320-1329. [doi:
10.1016/S0140-6736(11)61709-1] [Medline: 22341825]

JMIR Res Protoc 2017 | vol. 6 | iss. 3 | e22 | p. 15http://www.researchprotocols.org/2017/3/e22/
(page number not for citation purposes)

Buttolph et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://www.bmj.com/cgi/pmidlookup?view=long&pmid=18687720
http://www.bmj.com/cgi/pmidlookup?view=long&pmid=18687720
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18687720&dopt=Abstract
http://europepmc.org/abstract/MED/20881473
http://dx.doi.org/10.1097/QAD.0b013e32833e77c9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20881473&dopt=Abstract
http://dx.doi.org/10.1097/QAD.0b013e3282ed3cf5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17721102&dopt=Abstract
http://dx.plos.org/10.1371/journal.pmed.1000287
http://dx.doi.org/10.1371/journal.pmed.1000287
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20543994&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(11)61709-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22341825&dopt=Abstract
http://europepmc.org/abstract/MED/24319306
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24319306&dopt=Abstract
http://dx.doi.org/10.1097/QAD.0000000000001180
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27258399&dopt=Abstract
http://europepmc.org/abstract/MED/21546309
http://dx.doi.org/10.1016/S1473-3099(11)70060-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21546309&dopt=Abstract
http://www.researchprotocols.org/2013/2/e39/
http://dx.doi.org/10.2196/resprot.2723
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24132072&dopt=Abstract
http://europepmc.org/abstract/MED/15356939
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15356939&dopt=Abstract
https://bmcresnotes.biomedcentral.com/articles/10.1186/1756-0500-5-501
http://dx.doi.org/10.1186/1756-0500-5-501
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22971668&dopt=Abstract
http://dx.doi.org/10.1097/QAD.0b013e32834fa13d
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22156973&dopt=Abstract
http://dx.doi.org/10.1586/eri.09.120
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20014899&dopt=Abstract
http://dx.doi.org/10.1097/QAI.0000000000000061
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24583615&dopt=Abstract
http://dx.doi.org/10.1007/s12529-011-9171-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21638159&dopt=Abstract
http://dx.doi.org/10.1146/annurev-publhealth-031912-114411
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23297666&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(12)62168-0
http://dx.doi.org/10.1016/S0140-6736(12)62168-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23453283&dopt=Abstract
http://bmjopen.bmj.com/cgi/pmidlookup?view=long&pmid=22318666
http://bmjopen.bmj.com/cgi/pmidlookup?view=long&pmid=22318666
http://dx.doi.org/10.1136/bmjopen-2011-000747
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22318666&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2011.0058
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22150712&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(11)61709-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22341825&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


45. Mutua G, Sanders E, Mugo P, Anzala O, Haberer JE, Bangsberg D, et al. Safety and adherence to intermittent pre-exposure
prophylaxis (PrEP) for HIV-1 in African men who have sex with men and female sex workers. PLoS One. 2012;7(4):e33103.
[FREE Full text] [doi: 10.1371/journal.pone.0033103] [Medline: 22511916]

46. Baeten J, Donnell D, Ndase P, Mugo NR, Campbell JD, Wangisi J, et al. Partners PrEP Study Team. Antiretroviral
prophylaxis for HIV prevention in heterosexual men and women. N Engl J Med. Aug 02, 2012;367(5):399-410. [FREE
Full text] [doi: 10.1056/NEJMoa1108524] [Medline: 22784037]

47. Goga A, Singh Y, Singh M, Noveve N, Magasana V, Ramraj T, et al. Enhancing HIV treatment access and outcomes
amongst HIV infected children and adolescents in resource limited settings. Matern Child Health J. Jan 2017;21(1):1-8.
[FREE Full text] [doi: 10.1007/s10995-016-2074-1] [Medline: 27514391]

48. Barlow-Mosha L, Angelidou K, Lindsey J, Archary M, Cotton M, Dittmer S, et al. Nevirapine- versus
Lopinavir/Ritonavir-based antiretroviral therapy in HIV-infected infants and young children: long-term follow-up of the
IMPAACT P1060 randomized trial. Clin Infect Dis. Oct 15, 2016;63(8):1113-1121. [doi: 10.1093/cid/ciw488] [Medline:
27439527]

49. Matovu JK, Gray RH, Kiwanuka N, Kigozi G, Wabwire-Mangen F, Nalugoda F, et al. Repeat voluntary HIV counseling
and testing (VCT), sexual risk behavior and HIV incidence in Rakai, Uganda. AIDS Behav. Jan 2007;11(1):71-78. [doi:
10.1007/s10461-006-9170-y] [Medline: 17016759]

50. Napierala MS, Olson R, Doyle AM, Changalucha J, Ross DA. The epidemiology of HIV among young people in sub-Saharan
Africa: know your local epidemic and its implications for prevention. J Adolesc Health. Dec 2011;49(6):559-567. [doi:
10.1016/j.jadohealth.2011.02.012] [Medline: 22098766]

51. Michielsen K, Chersich MF, Luchters S, De Koker P, Van Rossem R, Temmerman M. Effectiveness of HIV prevention
for youth in sub-Saharan Africa: systematic review and meta-analysis of randomized and nonrandomized trials. AIDS. May
15, 2010;24(8):1193-1202. [doi: 10.1097/QAD.0b013e3283384791] [Medline: 20375876]

52. Mukoma W. Approval of Truvada a Game Changer in Anti-HIV/Aids Effort. Nairobi. The East African, Nation Media
Group; 2016. URL: http://www.theeastafrican.co.ke/OpEd/comment/
Approval-of-Truvada-a-game-changer-in-anti-HIV-Aids-effort-/434750-3027636-kvwg8p/index.html [accessed 2017-01-30]
[WebCite Cache ID 6nuzqU2BP]

53. President's Emergency Plan for AIDS Relief (PEPFAR). DREAMS Innovation Challenge. 2015. URL: http://www.pepfar.gov/
documents/organization/247602.pdf [accessed 2017-01-30] [WebCite Cache ID 6nv00mDfu]

54. Haberer JE, Robbins GK, Ybarra M, Monk A, Ragland K, Weiser SD, et al. Real-time electronic adherence monitoring is
feasible, comparable to unannounced pill counts, and acceptable. AIDS Behav. Feb 2012;16(2):375-382. [FREE Full text]
[doi: 10.1007/s10461-011-9933-y] [Medline: 21448728]

55. Wiens MO, MacLeod S, Musiime V, Ssenyonga M, Kizza R, Bakeera-Kitaka S, et al. Adherence to antiretroviral therapy
in HIV-positive adolescents in Uganda assessed by multiple methods: a prospective cohort study. Paediatr Drugs. Oct 01,
2012;14(5):331-335. [doi: 10.2165/11599280-000000000-00000] [Medline: 22765225]

56. Blumenthal J, Haubrich R. Pre-exposure prophylaxis for HIV infection: how antiretroviral pharmacology helps to monitor
and improve adherence. Expert Opin Pharmacother. Sep 2013;14(13):1777-1785. [FREE Full text] [doi:
10.1517/14656566.2013.812072] [Medline: 23800167]

57. Zheng J, Guida LA, Rower C, Castillo-Mancilla J, Meditz A, Klein B, et al. Quantitation of tenofovir and emtricitabine in
dried blood spots (DBS) with LC-MS/MS. J Pharm Biomed Anal. Jan 2014;88:144-151. [FREE Full text] [doi:
10.1016/j.jpba.2013.08.033] [Medline: 24055850]

58. Castillo-Mancilla JR, Zheng J, Rower JE, Meditz A, Gardner EM, Predhomme J, et al. Tenofovir, emtricitabine, and
tenofovir diphosphate in dried blood spots for determining recent and cumulative drug exposure. AIDS Res Hum Retroviruses.
Feb 2013;29(2):384-390. [FREE Full text] [doi: 10.1089/AID.2012.0089] [Medline: 22935078]

59. Behrman J, Parker S. The Impact of the Progresa/Oportunidades Conditional Cash Transfer Program on Health and Related
Outcomes for the Aging in Mexico. SSRN Journal. 2011. [FREE Full text] [doi: 10.2139/ssrn.1941850]

60. Alviar C, Pearson R. Cash Transfers for Vulnerable Children in Kenya: From Political Choice to Scale-up. New York.
United Nations Children’s Fund (UNICEF); 2009. URL: https://www.unicef.org/socialpolicy/files/
Postscript_Formatted_PPCI_cash_transfers_in_Kenya_Final_Dec_15.pdf [accessed 2017-01-30] [WebCite Cache ID
6nv0Simfm]

61. Handa S, Halpern CT, Pettifor A, Thirumurthy H. The government of Kenya's cash transfer program reduces the risk of
sexual debut among young people age 15-25. PLoS One. 2014;9(1):e85473. [FREE Full text] [doi:
10.1371/journal.pone.0085473] [Medline: 24454875]

62. Kelly CA, Hewett PC, Mensch BS, Rankin JC, Nsobya SL, Kalibala S, et al. Using biomarkers to assess the validity of
sexual behavior reporting across interview modes among young women in Kampala, Uganda. Stud Fam Plann. Mar
2014;45(1):43-58. [FREE Full text] [doi: 10.1111/j.1728-4465.2014.00375.x] [Medline: 24615574]

63. Kumar A, Chen J, Paik M, Subramanian L. ELMR: efficient lightweight mobile records. 2009. Presented at: MobiHeld '09
Proceedings of the 1st ACM workshop on Networking, systems, and applications for mobile handhelds; 2009 Aug 17;
Barcelona, Spain. URL: http://dl.acm.org/citation.cfm?id=1592625&CFID=722766092&CFTOKEN=21675956 [doi:
10.1145/1592606.1592625]

JMIR Res Protoc 2017 | vol. 6 | iss. 3 | e22 | p. 16http://www.researchprotocols.org/2017/3/e22/
(page number not for citation purposes)

Buttolph et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.plos.org/10.1371/journal.pone.0033103
http://dx.doi.org/10.1371/journal.pone.0033103
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22511916&dopt=Abstract
http://europepmc.org/abstract/MED/22784037
http://europepmc.org/abstract/MED/22784037
http://dx.doi.org/10.1056/NEJMoa1108524
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22784037&dopt=Abstract
http://europepmc.org/abstract/MED/27514391
http://dx.doi.org/10.1007/s10995-016-2074-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27514391&dopt=Abstract
http://dx.doi.org/10.1093/cid/ciw488
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27439527&dopt=Abstract
http://dx.doi.org/10.1007/s10461-006-9170-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17016759&dopt=Abstract
http://dx.doi.org/10.1016/j.jadohealth.2011.02.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22098766&dopt=Abstract
http://dx.doi.org/10.1097/QAD.0b013e3283384791
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20375876&dopt=Abstract
http://www.theeastafrican.co.ke/OpEd/comment/Approval-of-Truvada-a-game-changer-in-anti-HIV-Aids-effort-/434750-3027636-kvwg8p/index.html
http://www.theeastafrican.co.ke/OpEd/comment/Approval-of-Truvada-a-game-changer-in-anti-HIV-Aids-effort-/434750-3027636-kvwg8p/index.html
http://www.webcitation.org/

                                            6nuzqU2BP
http://www.pepfar.gov/documents/organization/247602.pdf
http://www.pepfar.gov/documents/organization/247602.pdf
http://www.webcitation.org/

                                            6nv00mDfu
http://europepmc.org/abstract/MED/21448728
http://dx.doi.org/10.1007/s10461-011-9933-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21448728&dopt=Abstract
http://dx.doi.org/10.2165/11599280-000000000-00000
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22765225&dopt=Abstract
http://europepmc.org/abstract/MED/23800167
http://dx.doi.org/10.1517/14656566.2013.812072
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23800167&dopt=Abstract
http://europepmc.org/abstract/MED/24055850
http://dx.doi.org/10.1016/j.jpba.2013.08.033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24055850&dopt=Abstract
http://europepmc.org/abstract/MED/22935078
http://dx.doi.org/10.1089/AID.2012.0089
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22935078&dopt=Abstract
http://repository.upenn.edu/cgi/viewcontent.cgi?article=1033&context=parc_working_papers
http://dx.doi.org/10.2139/ssrn.1941850
https://www.unicef.org/socialpolicy/files/Postscript_Formatted_PPCI_cash_transfers_in_Kenya_Final_Dec_15.pdf
https://www.unicef.org/socialpolicy/files/Postscript_Formatted_PPCI_cash_transfers_in_Kenya_Final_Dec_15.pdf
http://www.webcitation.org/

                                            6nv0Simfm
http://www.webcitation.org/

                                            6nv0Simfm
http://dx.plos.org/10.1371/journal.pone.0085473
http://dx.doi.org/10.1371/journal.pone.0085473
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24454875&dopt=Abstract
http://europepmc.org/abstract/MED/24615574
http://dx.doi.org/10.1111/j.1728-4465.2014.00375.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24615574&dopt=Abstract
http://dl.acm.org/citation.cfm?id=1592625&CFID=722766092&CFTOKEN=21675956
http://dx.doi.org/10.1145/1592606.1592625
http://www.w3.org/Style/XSL
http://www.renderx.com/


64. Mwema J, Kimani S, Kimwele M. A conceptual technique for deriving encryption keys from fingerprints to secure fingerprint
templates in unimodal biometric systems. IJCA. May 20, 2015;118(9):18-30. [doi: 10.5120/20773-3252]

65. Kelly J, Spielberg F, McAuliffe TL. Defining, designing, implementing, and evaluating phase 4 HIV prevention effectiveness
trials for vulnerable populations. J Acquir Immune Defic Syndr. Mar 01, 2008;47 Suppl 1:S28-S33. [FREE Full text] [doi:
10.1097/QAI.0b013e3181605c77] [Medline: 18301131]

66. Hughes JP, Kulich M. Cluster randomized trials for HIV prevention. Curr Opin HIV AIDS. Nov 2006;1(6):471-475. [doi:
10.1097/01.COH.0000247387.00862.5f] [Medline: 19372848]

67. Stata Statistical Software: Release 13. 2013. URL: http://www.stata.com/company/ [accessed 2017-01-31] [WebCite Cache
ID 6nv1bzQFR]

68. R Development Core Team. R: A Language and Environment for Statistical Computing. 2013. URL: http://www.r-project.org/
[accessed 2017-01-31] [WebCite Cache ID 6nv1whIQz]

69. Kurth AE, Inwani I, Agot K, Macharia P, Buttolph J. mHEALTH Compendium Volume 5. 2015. URL: http://www.
africanstrategies4health.org/uploads/1/3/5/3/13538666/mhealthvol5_final_15jun15_webv.pdf [accessed 2017-01-31]
[WebCite Cache ID 6nv293N5V]

Abbreviations
ART: antiretroviral therapy
CAPI: computer-assisted personal interview
CCT: conditional cash transfer
CD4: cluster of differentiation 4
cRCT: clustered randomized controlled trial
DBS: dried blood spots
eCAP: electronic medication vial
HepBsAg: hepatitis B surface antigen
HIV: human immunodeficiency virus
IRB: institutional review board
iRCT: individually randomized controlled trials
PrEP: pre-exposure prophylaxis
SSA: sub-Saharan Africa
TDF/FTC: tenofovir disoproxil fumarate/emtricitabine
USSD: unstructured supplementary service data

Edited by G Eysenbach; submitted 04.04.16; peer-reviewed by MO Wiens, K Shanaube; comments to author 07.07.16; revised version
received 04.11.16; accepted 21.01.17; published 08.03.17

Please cite as:
Buttolph J, Inwani I, Agot K, Cleland CM, Cherutich P, Kiarie JN, Osoti A, Celum CL, Baeten JM, Nduati R, Kinuthia J, Hallett TB,
Alsallaq R, Kurth AE
Gender-Specific Combination HIV Prevention for Youth in High-Burden Settings: The MP3 Youth Observational Pilot Study Protocol
JMIR Res Protoc 2017;6(3):e22
URL: http://www.researchprotocols.org/2017/3/e22/
doi: 10.2196/resprot.5833
PMID: 28274904

©Jasmine Buttolph, Irene Inwani, Kawango Agot, Charles M Cleland, Peter Cherutich, James N Kiarie, Alfred Osoti, Connie L
Celum, Jared M Baeten, Ruth Nduati, John Kinuthia, Timothy B Hallett, Ramzi Alsallaq, Ann E Kurth. Originally published in
JMIR Research Protocols (http://www.researchprotocols.org), 08.03.2017. This is an open-access article distributed under the
terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in JMIR Research Protocols, is
properly cited. The complete bibliographic information, a link to the original publication on http://www.researchprotocols.org,
as well as this copyright and license information must be included.

JMIR Res Protoc 2017 | vol. 6 | iss. 3 | e22 | p. 17http://www.researchprotocols.org/2017/3/e22/
(page number not for citation purposes)

Buttolph et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.5120/20773-3252
http://europepmc.org/abstract/MED/18301131
http://dx.doi.org/10.1097/QAI.0b013e3181605c77
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18301131&dopt=Abstract
http://dx.doi.org/10.1097/01.COH.0000247387.00862.5f
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19372848&dopt=Abstract
http://www.stata.com/company/
http://www.webcitation.org/

                                            6nv1bzQFR
http://www.webcitation.org/

                                            6nv1bzQFR
http://www.r-project.org/
http://www.webcitation.org/

                                            6nv1whIQz
http://www.africanstrategies4health.org/uploads/1/3/5/3/13538666/mhealthvol5_final_15jun15_webv.pdf
http://www.africanstrategies4health.org/uploads/1/3/5/3/13538666/mhealthvol5_final_15jun15_webv.pdf
http://www.webcitation.org/

                                            6nv293N5V
http://www.researchprotocols.org/2017/3/e22/
http://dx.doi.org/10.2196/resprot.5833
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28274904&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

