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ABSTRACT
Introduction Successfully transitioning adolescents 
to adult HIV care is critical for optimising outcomes. 
Disclosure of HIV status, a prerequisite to transition, 
remains suboptimal in sub- Saharan Africa. Few 
interventions have addressed both disclosure and 
transition. An adolescent transition package (ATP) that 
combines disclosure and transition tools could support 
transition and improve outcomes.
Methods and analysis In this hybrid type 1 
effectiveness- implementation cluster randomised 
controlled trial, 10 HIV clinics with an estimated ≥100 
adolescents and young adults age 10–24 living with 
HIV (ALWHIV) in Kenya will be randomised to implement 
the ATP and compared with 10 clinics receiving 
standard of care. The ATP includes provider tools to 
assist disclosure and transition. Healthcare providers 
at intervention clinics will receive training on ATP use 
and support to adapt it through continuous quality 
improvement cycles over the initial 6 months of the 
study, with continued implementation for 1 year. The 
primary outcome is transition readiness among ALWHIV 
ages 15–24 years, assessed 6 monthly using a 22- item 
readiness score. Secondary outcomes including retention 
and viral suppression among ALWHIV at the end of the 
intervention period (month 18), implementation outcomes 
(acceptability, feasibility, fidelity, coverage and penetration) 
and programme costs complement effectiveness 
outcomes. The primary analysis will be intent to treat, 
using mixed- effects linear regression models to compare 
transition readiness scores (overall and by domain (HIV 
literacy, self- management, communication, support)) over 
time in control and intervention sites with adjustment for 
multiple testing, accounting for clustering by clinic and 
repeated assessments. We will estimate the coefficients 
and 95% CIs with a two- sided α=0.05.
Ethics and dissemination The study was approved by 
the University of Washington Institutional Review Board 
and the Kenyatta National Hospital Ethics and Research 
Committee. Study results will be shared with participating 
facilities, county and national policy- makers.

Trials registration number NCT03574129; Pre-results.

INTRODUCTION
Transition from paediatric/adolescent to adult 
HIV care is an area of emerging importance.1–3 
Increasing survival of perinatally infected chil-
dren due to advances in HIV treatment, coupled 
with high HIV incidence among adolescents, 
has resulted in a growing population of adoles-
cents living with HIV (ALWHIV).4 ALWHIV 
face psychosocial and mental health challenges 
and need support to gain independent illness 
management skills.5–7 ALWHIV have poorer 
treatment outcomes than adults and younger 
children, including viral suppression, adherence 
to medication and higher mortality.8–12 While 
high mortality may be related to complications 

Strengths and limitations of this study

 ► The hybrid effectiveness implementation design will 
enable assessment of the intervention’s effects on 
clinical outcomes while simultaneously understand-
ing factors that influence effective implementation.

 ► The pragmatic trial design, and adaptive framework, 
enhances the external validity of study findings and 
allows for implementation in a more ‘real- world’ 
setting, with health workers collectively deciding 
how to integrate the intervention into their existing 
work streams.

 ► Inclusion of HIV clinics in multiple counties improves 
generalisability, and allows testing of the interven-
tion in different HIV prevalence settings.

 ► There will be differences in intervention implemen-
tation by clinic; data collection will include tracking 
intervention adaptations made in each clinic.
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from perinatal HIV,13–15 lack of motivation to remain in care 
also contributes to poor health outcomes.16 17

Effective transition to independent care requires timely 
disclosure of HIV status. Disclosure (telling a child they have 
HIV) rates among adolescents range from 0% to 62%,18 and 
disclosure is often initiated late (8.7–15 years vs the recom-
mended 6–12 years).19–23 Caregivers may be reluctant to 
begin the disclosure process because of concerns about 
developmental readiness, fear of blame and stigmatisation.24 
Healthcare workers (HCWs) find it difficult to begin disclo-
sure discussions with caregivers and children, lack skills and 
tools to effectively disclose, and are often overburdened by 
high patient volumes.25 Following disclosure, adolescents are 
expected to develop knowledge and skills to navigate adult 
services and manage their health independently. Tools and 
HCW training to guide the transition process are lacking, 
particularly in sub- Saharan Africa (SSA).2 26

The Namibia HIV Disclosure Intervention, a clinical inter-
vention that included a cartoon book developed with input 
from front- line HCWs, was associated with improved HCW, 
caregiver, and adolescent confidence in disclosure, improved 
adolescent HIV knowledge, medication adherence and viral 
suppression.27 Outside SSA, tools to support transition to 
adult care are available and associated with successful tran-
sition to adult care, confidence in adult services and adher-
ence to care.28–30 The ‘Got Transition’ tool is a US- based 
transition framework that supports a structured transition 
process.31 The tool has six core elements, including transi-
tion policy development, tracking progress, readiness assess-
ments, planning for adult care, transfer to adult services and 
transfer completion. The United States Agency for Interna-
tional Development (USAID) has also developed tools that 
incorporate some of these elements.32 33 However, these tools 
are not currently used in programme settings and transition 
practices are heterogeneous.34 The Kenya National HIV 
guidelines provide a framework for transition, with job aids 
to support assessment of transition milestones, but tools to 
track individual progress and outcomes are lacking.35

Combining disclosure and transition interventions may 
offer clinics a holistic framework to support successful adoles-
cent care. Our study team partnered with stakeholders 
working with ALWHIV in Kenya to adapt and combine the 
Namibia HIV Disclosure Intervention and currently available 
transition tools into an adolescent transition package (ATP) 
for use in HIV programme settings. This study will test the 
effectiveness of the ATP to improve readiness to transfer 
to adult services or independent care among ALWHIV in 
Kenya and simultaneously study implementation outcomes. 
This paper describes the study protocol, design and analytical 
considerations.

METHODS AND ANALYSIS
Study design
The adolescent transition to adult care for HIV infected 
adolescents (ATTACH) study aims to determine the effec-
tiveness of an ATP using a hybrid type 1 effectiveness- 
implementation cluster randomised controlled trial 

(RCT) design in 20 HIV clinics in Kenya. A hybrid type 1 
approach allows testing an intervention’s effects on clin-
ical outcomes while simultaneously understanding factors 
that influence effective implementation36 (figure 1). 
A cluster RCT design was chosen as the intervention 
will be implemented at the clinic level. The ATP will be 
administered in 10 randomly selected intervention sites. 
Standard- of- care practices for disclosure and transition, 
consistent with Kenyan national guidelines and clinical 
care policies, will continue in the 10 control sites.34 37 
Standard of care practices include age- based disclosure 
and transition assessments, including job aids to remind 
clinicians to explore disclosure and transition topics at 
clinic visits.

Study sites and population
Prior to the RCT, 102 clinics in 26 counties in Kenya partic-
ipated in a clinic survey and electronic medical records 
(EMR) abstraction to evaluate disclosure and transition 
services available, correlates of successful transition and 
inform ATP tool development. The survey results have 
been reported previously and were incorporated in ATP 
development meetings.34 Clinics were randomly selected 
from ~300 HIV clinics in Kenya that used EMR systems in 
2016 and had ≥300 total (including adults, adolescents 
and children) active patients (estimated at least 30 adoles-
cents) enrolled in HIV care.

Twenty RCT sites were selected from 32 HIV clinics 
that had an estimated ≥100 adolescents and young 
adults (AYA) age 10–24 years and were in the four coun-
ties participating in the pretrial surveys with the highest 
number of ALWHIV (Homa Bay, Nairobi, Kajiado and 
Nakuru counties) (figure 2). Specific clinic adolescent 
volumes were obtained from national viral load registers 
and data abstractions from EMR records in individual 
clinics. Where clinics had fewer than 100 ALWHIV, they 
were replaced with other clinics in the county that did not 
participate in the pre- trial surveys. For Homa Bay County, 
of the initial 15 clinics that met selection criteria; one 
clinic was excluded because the clinic size (1700 enrolled 
adolescents) was much higher than the other clinics 
and would likely have undue influence on the results, 
and another 8 with the lowest number of ALWHIV were 
excluded. In Nairobi and Kajiado, three new clinics were 
included due to low numbers of ALWHIV or logistical 
concerns due to the presence of other transition related 
studies (figure 2). The final list of sites is available in 
online supplemental material appendix 1.

Randomisation and blinding
Clinics were randomised using computer generated 
random numbers to either intervention or control 
status, using restricted randomisation. Restriction was 
performed to balance clinics by county and estimated 
number of ALWHIV (<200, 201–400, 401–500 and >500). 
Randomisation was performed at the University of Wash-
ington by a biostatistician with access only to the clinic 
characteristics of interest. After randomisation, the list 

https://dx.doi.org/10.1136/bmjopen-2020-039972
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of clinics with their allocation arm was sent to the study 
team. The intervention is administered at the clinic- level, 
therefore, it is not possible to blind participating clinics 
or study team members.

ATP intervention
The ATP will include two evidence- based interventions.

The validated Namibia HIV Disclosure Intervention38 
consists of a disclosure intervention comic book ‘Why I 
take my medicine’, HCW training material, a disclosure 
readiness assessment, and a disclosure tracking tool 
(to be used with ALWHIV over 10 years of age) (cover 
page and select pages presented in online supplemental 
material appendix 2 (full material available on request: 
email  beimak@ uw. edu)). The disclosure intervention 
progresses from incomplete to complete disclosure using 
a narrative about soldiers fighting the battle of infection 
as the rationale for taking medicine.

The transition intervention is an adapted transition 
toolkit consisting of a systematic transition guide ‘Taking 

Charge’, tracking tool to monitor individual progress 
and a readiness assessment tool (transition guide cover 
page and select pages presented in online supplemental 
material appendix 3 (full material available on request: 
email  beimak@ uw. edu)). The transition intervention will 
be administered to all ALWHIV ages ≥15 years who know 
their HIV status. The transition toolkit was informed by 
existing tools, including the US- based ‘Got Transition’ 
tool, USAID tools and qualitative work with HCWs, policy- 
makers, adolescents and caregivers31–33 and supported by 
evidence that structured transition programmes improve 
transition outcomes.30 For this study, core elements of 
transition were contextually and culturally adapted to 
develop the ‘Taking Charge’ transition intervention at an 
adolescent stakeholder’s workshop in Kenya.3

The ATP will be implemented during regularly sched-
uled clinic visits with periodic assessments as described 
in table 1 (adapted Standard Protocol Items Recom-
mendations for Interventional Trials checklist) and has 

Figure 1 Study time line and time point for assessment of effectiveness and implementation outcomes. Prior to trial 
implementation, data on organisation climate, patient satisfaction and baseline effectiveness outcomes are collected. In the first 
6 months of the trial implementation outcomes are continuously evaluated. Effectiveness outcomes are measured 1 year after 
ATP implementation. Implementation outcomes are measured at 1 year (microcosting) and at the end of ATP implementation. 
ATP, adolescent transition package;

https://dx.doi.org/10.1136/bmjopen-2020-039972
https://dx.doi.org/10.1136/bmjopen-2020-039972
https://dx.doi.org/10.1136/bmjopen-2020-039972
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been translated to two local languages (Swahili and Luo). 
HCWs working in the HIV clinic including doctors, clin-
ical officers, nurses, counsellors, social workers and peer 
leaders who are involved in adolescent care will partici-
pate in intervention delivery.

Standard-of-care practices
We have previously described varying transition and 
disclosure practices by clinic, with majority of clinics 
adopting specific adolescent clinic days and varying ages 
of transition to adult care,34 and no differentiation of 
adolescents with perinatally or behaviourally acquired 
HIV. Typically for disclosure, caregivers give permission 
for disclosure processes to begin. For transition, national 
guidelines recommend an age- based transition approach 
focusing on HIV disclosure and basic HIV literacy among 
adolescents age 10–12, and importance of medication 
adherence and participation in support groups (age 
13–19).37

Participants
All ALWHIV aged 10–24 years attending the selected 
clinics will be eligible to participate in the study. The 
intervention will be offered based on disclosure status and 
age. ALWHIV who have not attained full disclosure will 
be offered the disclosure intervention, while those age 15 
years and above will be offered the transition intervention. 
This is because the intervention period (12–18 months) 
is not long enough to observe adolescents passing from 
disclosure (early adolescence: 10–13 years) to transition 
preparation (middle adolescence: 13–17 years) to effec-
tive transition (late adolescence/young adulthood: 18–24 
years).

Study procedures
Permission will be sought from county and clinic admin-
istrators for clinic participation. Separate study training 
will be conducted for intervention and control sites. 
HCWs from intervention clinics will be trained on the 
intervention procedures and supported to implement 

Figure 2 Site selection criteria and reasons for inclusion and exclusion. From 300 clinics using EMR systems and that had 
>300 enrolled clients in 2016, we randomly selected 102 clinics, then 32 clinics in 4 counties with the highest HIV burden. 
Clinics found to have few AYA, logistically difficult to conduct the study due to ongoing studies were replaced to a final list of 
twenty clinics, ten intervention and 10 control sites across four counties. AYA, adolescents and young adults; EMR, electronic 
medical records.
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the ATP by the study team. During the first 6 months of 
the trial, clinics will participate in twice- monthly contin-
uous quality improvement (CQI) meetings that use 
modified plan- do- study- act cycles for ATP adaptation at 
each clinic. CQI meetings are used to review key perfor-
mance indicators at a clinic level (eg, number of trained 
HCWs providing the intervention, number of adoles-
cents exposed to the intervention) to identify opportu-
nities to optimise intervention delivery. Attendees of CQI 
meetings will complete surveys to assess implementation 
challenges, successes and outcomes. Control sites will be 
trained on study related data collection.

All ALWHIV age 10–19 will be assessed by clinic staff to 
determine disclosure status. Caregivers and adolescents 
in intervention sites who have not reached full disclo-
sure will be offered the disclosure intervention and will 
be followed up until they reach full disclosure or end of 
study period. Those in control sites will be offered stan-
dard of care disclosure procedures and similarly followed 
up. All disclosure tools and outcomes will be administered 
and assessed by clinic staff. The study team will support 
retention by phone calls in all sites to remind ALWHIV 
to attend clinic visits if not already part of regular care. 
Caregivers of ALWHIV will review disclosure material and 
will give consent to allow disclosure procedures with the 
adolescent. Disclosure status will be assessed at every visit 
and caregiver disclosure readiness information reviewed 
every 6 months.

ALWHIV age 15–24 who have reached full disclosure 
will be recruited to participate in the transition interven-
tion by clinic staff during their scheduled clinic visits. 
Prior to exposure to the transition intervention, informed 
consent will be obtained by study staff from individual 
ALWHIV for study staff administered transition readi-
ness assessments conducted at baseline, 6 and 12 months. 
Since ALWHIV age 15 and above frequently come to 
clinic alone, the study has obtained approval for waiver 
of parental consent for those under 18 years (the legal 
age of consent in Kenya). All other intervention materials 
(the systematic transition guide ‘Taking Charge’ and tran-
sition guide tracking tool) will be implemented by clinic 
staff. Enrolled ALWHIV in intervention sites will be indi-
vidually monitored for progress through the chapters in 
the transition guide.

Retention and viral suppression will be determined 
through medical record abstraction. Data quality checks 
will be routinely conducted to ensure EMR records match 
viral load data. Study staff will collect data on transfers 
to adult clinic or clinic days (specific day of the week 
dedicated to adolescent care) and monitor post- transfer 
retention.

HCWs will participate in quantitative and qualitative 
data collection. At baseline, HCWs will complete an 
organisational readiness for implementation change39 40 
assessment before intervention implementation to quan-
tify attitudes and beliefs that may impact later- stage 

Table 1 Adapted Standard Protocol Items Recommendations for Interventional Trials

Timepoint
(months)

Enrolment Allocation Post- allocation

−1 0 t1* t2*

Pre- study Baseline 3 6 9 12 15 18 Close- out

Enrolment

  Eligibility screening X               

  Allocation X               

  Informed consent X             

Intervention

  Intervention arm                 

  Control arm                 

Assessments

  Transition readiness X X X     

  Viral load data pulls X X X   X

  EMR data pulls X X X   X

  HCW surveys† X X X       X

  Qualitative interviews               X

  Disclosure outcomes X X X X X X X

  Time and motion 
surveys

        X     

*Time points for assessing primary outcome.
†Bimonthly for the first 6 months.
EMR, electronic medical records; HCWs, healthcare workers.
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implementation outcomes. At 6 and 18 months after 
beginning of ATP implementation, HCWs will be invited 
to participate in focus group discussions (FGDs) and 
complete quantitative surveys to identify factors influ-
encing effective implementation. We will evaluate 
determinants of later- stage implementation outcomes 
including intervention coverage, penetration, and 
fidelity. HCW FGDs and survey questions will be guided 
by the Consolidated Framework for Implementation 
Research (CFIR).41 At the end of the intervention period, 
a subset of adolescents, caregivers and HCWs from clinics 
will participate in anonymous post- trial surveys, and post- 
trial in- depth interviews (IDIs) and FGDs to measure 
satisfaction and implementation outcomes. Adolescents 
and caregivers participating in surveys will be randomly 
selected, while HCW surveys will include all available 
HCWs from study clinics. IDIs will use stratified purposive 
sampling to recruit adolescents with varied modes of HIV 
transmission (perinatal or behavioural), age, and transi-
tion status (transitioned or not). FGDs will be conducted 
with HCWs from intervention sites, and additional IDIs 
will be conducted with a subset of HCWs from low and 
high performing intervention sites. For costing and cost- 
effectiveness analyses, HCWs will be interviewed and 
observed to assess the average time needed to complete 
the ATP intervention. Time in motion observations will 
be conducted and variability in clinic flow assessed to 
inform efficiency assumptions. Up to 200 HCW (20 per 
intervention clinic) working in ALWHIV clinics and who 
are willing to participate will complete implementation 
surveys.

Primary outcome
The primary outcome will be assessed using a 22- item 
scale that measures adolescent readiness to transition to 
adult care. The scale has questions measuring attainment 
of knowledge and skills to navigate adult care systems. 
The scale is divided into four domains: HIV literacy 
(maximum score 5), self- management (maximum score 
9), communication (maximum score 5) and support 
(maximum score 3). Scores across all domains will be 
summed to get a total readiness score (maximum score 
22, minimum 0). A higher score indicates the more 
prepared an ALWHIV is to transition to adult care. Indi-
vidual scores for each domain will also be assessed as sepa-
rate primary outcomes (table 2).

Secondary clinical outcomes
Secondary outcomes will be retention and viral suppres-
sion in 10–24 year olds (defined as proportion of 
10–24 year olds completing one or more visits within 6 
months of their last visit and viral load of less than 1000 
copies per ml after at least 6 months of antiretroviral 
therapy (ART), respectively) at the end of the interven-
tion period (month 18).

Exploratory outcomes will be proportion of adolescents 
in intervention and control sites with full disclosure by 
age 10–12, 13–15 and 16–19 years, time to full disclosure 

and post- transition retention (defined as completing an 
adult clinic visit day after transfer to adult services and at 
least one other visit within 6 months of the first adult visit 
(total of 2 visits)) (table 2).

Secondary implementation outcomes
Implementation outcomes include intervention 
acceptability, feasibility, appropriateness, penetration, 
coverage, intervention fidelity, programme costs and 
cost- effectiveness (outcome definitions and measure-
ment approach in table 2). HCWs will complete surveys 
during clinic CQI meetings to determine the associa-
tion between intervention adaptations and implementa-
tion outcomes. These surveys use validated measures of 
perceived appropriateness, acceptability, feasibility and 
fidelity of the ATP adaptations.42 43 We anticipate that 
adaptations made during quality improvement cycles 
will be associated with improved acceptability, coverage 
and appropriateness of the intervention, and improved 
feasibility and fidelity of intervention implementation. 
Adaptations will be evaluated over time at each clinic and 
summarised over the 6- month adaptation period to deter-
mine the number and types of changes tested. Adapta-
tions will be described using a standardised classification 
system based on the Framework for Reporting Adapta-
tions and Modifications- Enhanced (FRAME) framework 
to determine the content and nature of the modification, 
as well as who will be making the modifications and the 
level of delivery impacted by the modification.44 45

Cost outcomes
We will estimate the economic cost of providing the ATP 
intervention per ALWHIV. We will conduct a microcosting 
study in intervention and control clinics from a payer 
perspective.46 Costs (2019 US dollars) will be collected 
from expense reports, staff and expert interviews, and 
divided into: personnel, equipment, supplies, buildings 
and overhead, and start- up. In- country time and motion 
observations will be conducted by a trained research assis-
tant using cost menus in Excel. Research time (eg, admin-
istering informed consent) and other research costs will 
be removed from programmatic costs. We will conduct 
semistructured interviews with staff to assess daily respon-
sibilities associated with the ATP intervention. Time and 
motion surveys and staff interviews will be used to inform 
productivity assumptions (average number of ALWHIV 
provided the intervention per day). Capital costs and 
start- up costs (eg, staff hiring/training) will be annualised 
assuming 5- year useful life and discounted annually at 3%. 
We will assume 5% supply wastage. We will conduct sensi-
tivity analyses to assess the impact of uncertain parame-
ters on the cost of providing the intervention.

Cost-effectiveness outcomes
We will parameterise a model with cost and effective-
ness data from the ATTACH trial and project HIV infec-
tions, HIV- related deaths and disability- adjusted life- years 
averted associated with scaling up the ATP. Trial outcomes 
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to be used in the model include proportion of ALWHIV 
are retained and virally suppressed after 6 months in 
adult care by gender and mode of transmission. We will 
use a previously published compartmental mathematical 
model of HIV transmission and progression parameter-
ised to epidemiological data from Kenya and focusing on 
the AYA population.47 Individuals in the model are strat-
ified by sex, 5- year age group (0–59 years), sexual activity 
(low, medium and high), circumcision status, and ART 
status. HIV natural history is modelled through six stages 
of viral load and six stages of CD4 count. Susceptible indi-
viduals can acquire HIV and transition to acute infection, 
characterised by short duration and high probability of 
HIV transmission. Individuals then progress through 
CD4 and viral load stages and can initiate and drop out 
of ART. The model tracks costs and health outcomes over 
time allowing for the estimation of the incremental cost 
effectiveness ratio of implementing the ATP intervention 
compared with standard of care.48

Data management
Data for outcomes will be collected from study tools 
introduced to the clinics as part of the ATP intervention. 
Disclosure and transition tracking tools will be completed 
by HCWs in intervention and control sites, manually 
abstracted and entered into Research Electronic Data 
Capture (REDCap). REDCap is a secure, web- based elec-
tronic data capture tool, hosted at the University of Wash-
ington, that supports research data collection, provides 
an intuitive interface for validated data entry, audit trails 
for tracking data manipulation, and automated export 
procedures for seamless data downloads to common 
statistical packages.49 A 10% data check for consistency 
between REDCap and paper forms will be conducted for 
all forms in each site. Retention and viral suppression data 
will be obtained from clinic EMR systems and the Kenya 
National Viral load database respectively. Study staff have 
been trained in data protection; link logs linking partic-
ipant to study data will be accessible only to study staff.

Sample size calculation
With 20 clinics, 10 intervention and 10 control, and an 
average cluster size of 50 ALWHIV, we will have >80% 
power to detect mean transition readiness score differ-
ences of >1.0, assuming a two- sided test, alpha=0.05 and 
an SD of 3 (table 3).

Statistical methods and analysis
The primary analysis will be intent to treat, assuming 
ALWHIV in the intervention arm will be exposed to the 
ATP intervention. Baseline clinic and adolescent charac-
teristics will be summarised by arm and presented using 
descriptive statistics.

Primary outcomes will be estimated using mixed effects 
linear regression models to compare transition readi-
ness scores (overall and by domain (HIV literacy self- 
management, communication and support)) over time 
in control and intervention sites with adjustment for 

multiple testing (Benjamini- Hochberg method). These 
models will account for clustering at the clinic level and 
repeated transition assessments. We will estimate the coef-
ficients and 95% CIs with a two- sided α=0.05.

For secondary outcomes, retention/suppression in 
intervention and control sites will be compared using 
generalised estimating equations with a log link (adjusting 
for baseline retention/viral suppression). Proportions of 
adolescents with full disclosure by age 10–12, 13–15 and 
16–19 in the study arms at 12 months post enrolment will 
be compared using generalised linear models) with a log 
link and random effect for site.

Survey data on implementation determinants and adap-
tations will be summarised as Likert data and evaluated 
using basic descriptive statistics including frequencies 
(variability), median values (central tendency), Kendall τ 
(associations) and χ2 tests. Interrupted time series analysis 
will be used to evaluate whether the adaptation process 
improved implementation outcomes. Adaptations made 
to the intervention over time will be compared with 
planned implementation procedures to evaluate fidelity 
and categorised using the FRAME framework. Determi-
nants of implementation will be evaluated using FGDs 
and IDIs with HCWS that are guided by the CFIR. Quali-
tative analysis will focus on identifying and understanding 
key factors facilitating or impeding ATP coverage, pene-
tration and implementation fidelity in intervention 
clinics. Qualitative analysis of IDIs with adolescents and 
caregivers will focus on understanding personal experi-
ences with transition and satisfaction with intervention 
materials. IDIs and FGDs will be analysed using a combi-
nation of directed and conventional content analysis,50 
and thematic network analysis.51 Analysis will employ a 
modified version of the constant comparison approach 
and will use within and between case analysis methods52 
to compare experiences between clinics and individuals. 
All data will be coded in  ATLAS. ti by at least two members 
of the research team, using codebooks that are developed 
inductively using open and in vivo coding strategies and 
deductively based on literature reviews, IDI/FGD guides 
and the team’s previous research experience. All data will 

Table 3 Power and sample size calculations for the primary 
outcome

Mean difference in 
transition readiness score SD

No of clusters 
per arm

0.5 1 4

0.5 2 15

1.0 2 4

1.0 3 9

1.5 3 4

1.5 4 7

2.0 5 6

2.0 6 9

Alpha=0.05, two- sided test, 80% power, average cluster size 50.
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be summarised to align with the Consolidated Criteria for 
Reporting Qualitative Research.53

We will use mathematical modelling to estimate the 
incremental cost- effectiveness of adding the ATP interven-
tion to adolescent HIV care. We will calculate ICER as the 
ratio of the difference in costs divided by the difference 
in effects for the intervention compared with standard- 
of- care scenario over a 20- year horizon. Consistent with 
guidelines, we will discount costs and health benefits 
at 3% annually, and consider ICERs below Kenya’s per 
capita GDP to be cost- effective. We will perform extensive 
sensitivity analyses to identify influential assumptions.

Exploratory stratified analysis by mode of HIV infec-
tion (perinatally or behaviourally acquired HIV defined 
by maternal HIV status and or age at ART initiation (age 
10 and 12))4 13 will be conducted for primary, secondary 
and cost outcomes.

All coauthors will have access to the final study dataset.

ETHICS AND DISSEMINATION
This study is approved by the Kenyatta National Hospital/
University of Nairobi Ethics Review Committee (KNH 
ERC) (P248/05/2017, approval date: 2 October 2018, 
Ethics committee contact: Professor Guantai, KNH ERC 
P.O. Box 20 723–00202, Nairobi, Kenya) and the Univer-
sity of Washington Human Subjects Institutional Review 
Board (UWHSD) (STUDY00001756, approval date: 1 
June 2018 Contact Kristen Wittmann, Tel+12062212093, 
email:  kmw89@ uw. edu). All protocol modifications will 
be approved by regulatory bodies prior to implementa-
tion. Adverse events or unintended events resulting from 
the study intervention will be reported to the Kenyatta 
National Hospital ethics and review committee within 
72 hours of notification of the event.

Written informed consent will be obtained from all 
participants. Consent forms are available in three common 
languages (English, Swahili and Luo). A sample consent 
form is provided in online supplemental material.

At the end of the study, results will be presented to 
all participating sites, community advisory board and 
national HIV care partners. This study will comply with 
the NIH Public Access Policy, to ensure public access to 
the published results of NIH funded research. A deiden-
tified participant- level dataset, statistical code and code-
book will be deposited in a widely accessible repository 
based on available best practices and hosted at the NIH 
data repository or other repository.

DISCUSSION
Increasing evidence of poor HIV treatment outcomes 
among ALWHIV demonstrate a need to develop, optimise 
and evaluate interventions to improve clinical care for 
ALWHIV. This study fills an important gap in evaluating 
an intervention to improve transition services in SSA.26 
The proposed disclosure tool is a comic book that was 
developed and validated in a low- resource setting, and 

could be appropriate for other similar settings in SSA. The 
transition tool was developed and adapted to be culturally 
and contextually relevant to Kenya through collaboration 
with key stakeholders including the Ministry of Health, 
HIV care implementing partners, HCWs caring for both 
adolescents and adults, and adolescent representatives. 
Inclusion of a wide range of stakeholders during inter-
vention development, including the Ministry of Health, 
provides potential for more widespread use of the inter-
vention if found effective. As a result, this study could 
contribute indicators for monitoring successful adoles-
cent HIV transitions, an important component of the 
third 95 of the 95-95-95 UNAIDS targets for global HIV.

A major strength of the RCT presented here is the 
inclusion of an adaptive framework, where HIV clinics are 
supported to make minor planned adjustments to imple-
mentation to ensure effective delivery and interventional 
fit within each health facility. This pragmatic design 
allows for the ATP to be implemented in a more ‘real- 
world’ setting, with HIV clinic staff collectively deciding 
how to integrate the ATP into their existing work streams. 
This approach enhances the external validity of study 
findings by providing evidence regarding what adapta-
tions are needed to effectively deliver the ATP, and in 
what environments.

Successful implementation of the ATP requires atten-
tion to partnership development because it relies on 
routine HCWs to implement the intervention. Partner-
ships with the Ministry of Health, county governments, 
as well as early engagement of adolescents and HCWs in 
intervention development, is critical to obtain buy- in and 
ensure feasibility for the intervention. Our established 
partnerships prior to and during intervention develop-
ment will facilitate access to clinics, and provide insight 
on current and future policies on adolescent HIV. Within 
clinics, the study team will support successful interven-
tion implementation by meeting consistently with front- 
line implementing HCWs and supporting modified CQI 
meetings to review challenges and successes, and make 
minor adaptations to ensure optimal implementation.

We have engaged a Community Advisory Board 
consisting of a diverse group of stakeholders including 
ALWHIV, representatives of youth and adolescents, 
parents of ALWHIV, religious leaders, community health 
workers and HCWs that meets regularly to discuss adoles-
cent health and ongoing studies.

An external advisory panel (EAP) comprised of indi-
viduals who are not part of the study team will act in an 
advisory capacity to the sponsor and study team and will 
monitor recruitment, enrolment and potential social 
harms of the intervention. The EAP will meet soon after 
trial start and yearly thereafter.

Details on the EAP charter can be found at this link: 
http:// depts. washington. edu/ gwach/ wp- content/ 
uploads/ 2012/ 10/ ATTACH- EAP- Charter- Agreement- 10- 
23- 19. pdf

Cost- effectiveness analysis will provide useful data for 
policy makers making decisions to effectively allocate 

https://dx.doi.org/10.1136/bmjopen-2020-039972
http://depts.washington.edu/gwach/wp-content/uploads/2012/10/ATTACH-EAP-Charter-Agreement-10-23-19.pdf
http://depts.washington.edu/gwach/wp-content/uploads/2012/10/ATTACH-EAP-Charter-Agreement-10-23-19.pdf
http://depts.washington.edu/gwach/wp-content/uploads/2012/10/ATTACH-EAP-Charter-Agreement-10-23-19.pdf
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resources for HIV programmes. Our approach will largely 
use existing resources at the clinics, and is designed to be 
utilised during regular clinic visits.

Strengths and limitations
The study takes an implementation science approach, 
using available clinic staff and systems making it feasible 
to operationalise with currently available resources. 
Selection of sites with EMR systems, small number of 
clinics included (20) and inability to have proportional 
geographic representation may limit the generalisability 
of our results. However, our approach captures clinics 
with large numbers of ALWHIV as well as counties with 
high burden of HIV in Kenya. The national adult HIV 
prevalence is estimated at 4.9%; selected counties have 
varying prevalence: 19.6% in Homa Bay, 3.8% in Nairobi, 
4.6% in Kajiado and 3.0% in Nakuru.54 The intervention 
will be implemented by clinic staff within regular clinic 
schedules and may therefore differ by clinics. To under-
stand these differences we will collect data on changes 
and adaptations made in each of the clinics. The transi-
tion readiness assessment tool was developed by the study 
team and is not validated; however, the tool was devel-
oped with input from a wide range of stakeholders and 
other validated tools are lacking. Lastly, while some of the 
implementation outcomes are validated in the USA, it is 
unclear if they perform well in a different cultural setting.

Author affiliations
1Research and Programs, Kenyatta National Hospital, Nairobi, Kenya
2Global Health, University of Washington, Seattle, Washington, USA
3Pediatrics and Child Health, University of Nairobi, Nairobi, Kenya
4Epidemiology, University of Washington, Seattle, Washington, United States
5Kenya Medical Research Institute, Nairobi, Kenya
6University of Nairobi, Nairobi, Nairobi, Kenya
7Biostatistics, University of Washington, Seattle, Washington, United States
8Department of Health Services, University of Washington, Seattle, Washington, USA
9Neonatal and Child Health Services, Ministry of Health, Nairobi, Kenya
10Pediatrics, University of Washington, Seattle, Washington, United States
11Medicine, University of Washington, Seattle, Washington, United States

Acknowledgements We acknowledge the ATP development working group, 
County Directors of Health representing the 102 participating clinics, clinic staff, 
and the UW- Kenya operations staff. We also thank the University of Washington 
Global Center for the Integrated Health of Women, Adolescents, and Children, 
(Global WACh) for input provided during study design and manuscript development. 
Most of all, we thank the clinics, health care workers, caregivers and adolescents 
who will participate in the study.

Contributors GJ- S and DW are the principal investigators, who designed the 
study and applied for grant funding. INN, KB- S, CWM, CM, JN, JI, AO, JS, LO, ADW, 
DW, BAR and GJ- S participated in designing the trial and data collection tools. INN, 
KB- S and CWM will coordinate the study implementation. ARM, MS and BW will 
provide expertise on implementation science and costing methods, analysis and 
interpretation. JI and AO will coordinate data collection. INN, KB- S, DW, BAR and 
GJ- S are responsible for the statistical design of the trial and data analysis. INN and 
KB- S wrote the first draft of the manuscript. All authors reviewed and approved the 
final manuscript.

Funding This publication was made possible by primary funding from the National 
Institutes of Health (NIH), 9000 Rockville Pike, Bethesda, Maryland 20892 under 
award 1R01HD089850-01. This publication was supported in part by Fogarty 
International Center (FIC) D43TW009783 to IN. Additional support was provided by 
the UW Global Center for Integrated Health of Women, Adolescents and Children 
(Global WACh).

Disclaimer The funders have no role in design, collection, analysis or 
interpretation of data

Competing interests None declared.

Patient consent for publication Not required.

Provenance and peer review Not commissioned; externally peer reviewed.

Supplemental material This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http:// creativecommons. org/ licenses/ by- nc/ 4. 0/.

ORCID iDs
Irene N Njuguna http:// orcid. org/ 0000- 0003- 4250- 3231
Anjuli D Wagner http:// orcid. org/ 0000- 0002- 5851- 1220

REFERENCES
 1 Rosen DS, Blum RW, Britto M, et al. Transition to adult health care 

for adolescents and young adults with chronic conditions: position 
paper of the Society for adolescent medicine. J Adolesc Health 
2003;33:309–11.

 2 Sohn AH, Vreeman RC, Judd A. Tracking the transition of 
adolescents into adult HIV care: a global assessment. J Int AIDS Soc 
2017;20:21878.

 3 Njuguna I, Beima- Sofie K, Mburu C, et al. Managing the transition 
from paediatric to adult care for HIV, Kenya. Bull World Health Organ 
2019;97:837–45.

 4 Slogrove AL, Schomaker M, Chokephaibulkit K, et al. The 
epidemiology of adolescents living with perinatally acquired HIV: a 
cross- region global cohort analysis. PLoS Med 2018;15:e1002514.

 5 Vreeman RC, McCoy BM, Lee S. Mental health challenges among 
adolescents living with HIV. J Int AIDS Soc 2017;20:21497.

 6 Lam PK, Fidler S, Foster C. A review of transition experiences in 
perinatally and behaviourally acquired HIV-1 infection; same, same 
but different? J Int AIDS Soc 2017;20:21506.

 7 Gaitho D, Kumar M, Wamalwa D, et al. Understanding mental health 
difficulties and associated psychosocial outcomes in adolescents 
in the HIV clinic at Kenyatta national Hospital, Kenya. Ann Gen 
Psychiatry 2018;17:29.

 8 Mwau M, Syeunda CA, Adhiambo M, et al. Scale- Up of Kenya's 
national HIV viral load program: findings and lessons learned. PLoS 
One 2018;13:e0190659.

 9 Lamb MR, Fayorsey R, Nuwagaba- Biribonwoha H, et al. High 
attrition before and after art initiation among youth (15-24 years of 
age) enrolled in HIV care. AIDS 2014;28:559–68.

 10 Zanoni BC, Archary M, Buchan S, et al. Systematic review and meta- 
analysis of the adolescent HIV continuum of care in South Africa: the 
Cresting wave. BMJ Glob Health 2016;1:e000004.

 11 Evans D, Menezes C, Mahomed K, et al. Treatment outcomes 
of HIV- infected adolescents attending public- sector HIV clinics 
across Gauteng and Mpumalanga, South Africa. AIDS Res Hum 
Retroviruses 2013;29:892–900.

 12 Nglazi MD, Kranzer K, Holele P, et al. Treatment outcomes in HIV- 
infected adolescents attending a community- based antiretroviral 
therapy clinic in South Africa. BMC Infect Dis 2012;12:21.

 13 Lowenthal ED, Bakeera- Kitaka S, Marukutira T, et al. Perinatally 
acquired HIV infection in adolescents from sub- Saharan Africa: a 
review of emerging challenges. Lancet Infect Dis 2014;14:627–39.

 14 Ferrand RA, Munaiwa L, Matsekete J, et al. Undiagnosed HIV 
infection among adolescents seeking primary health care in 
Zimbabwe. Clin Infect Dis 2010;51:844–51.

 15 Ferrand RA, Bandason T, Musvaire P, et al. Causes of acute 
hospitalization in adolescence: burden and spectrum of HIV- related 
morbidity in a country with an early- onset and severe HIV epidemic: 
a prospective survey. PLoS Med 2010;7:e1000178.

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-4250-3231
http://orcid.org/0000-0002-5851-1220
http://dx.doi.org/10.1016/s1054-139x(03)00208-8
http://dx.doi.org/10.7448/IAS.20.4.21878
http://dx.doi.org/10.2471/BLT.19.232702
http://dx.doi.org/10.1371/journal.pmed.1002514
http://dx.doi.org/10.7448/IAS.20.4.21497
http://dx.doi.org/10.7448/IAS.20.4.21506
http://dx.doi.org/10.1186/s12991-018-0200-8
http://dx.doi.org/10.1186/s12991-018-0200-8
http://dx.doi.org/10.1371/journal.pone.0190659
http://dx.doi.org/10.1371/journal.pone.0190659
http://dx.doi.org/10.1097/QAD.0000000000000054
http://dx.doi.org/10.1136/bmjgh-2015-000004
http://dx.doi.org/10.1089/aid.2012.0215
http://dx.doi.org/10.1089/aid.2012.0215
http://dx.doi.org/10.1186/1471-2334-12-21
http://dx.doi.org/10.1016/S1473-3099(13)70363-3
http://dx.doi.org/10.1086/656361
http://dx.doi.org/10.1371/journal.pmed.1000178


11Njuguna IN, et al. BMJ Open 2020;10:e039972. doi:10.1136/bmjopen-2020-039972

Open access

 16 Enane LA, Vreeman RC, Foster C. Retention and adherence: global 
challenges for the long- term care of adolescents and young adults 
living with HIV. Curr Opin HIV AIDS 2018;13:212–9.

 17 Kim S- H, Gerver SM, Fidler S, et al. Adherence to antiretroviral 
therapy in adolescents living with HIV: systematic review and meta- 
analysis. AIDS 2014;28:1945–56.

 18 Vreeman RC, Gramelspacher AM, Gisore PO, et al. Disclosure of HIV 
status to children in resource- limited settings: a systematic review. J 
Int AIDS Soc 2013;16:18466.

 19 Vaz L, Corneli A, Dulyx J, et al. The process of HIV status disclosure 
to HIV- positive youth in Kinshasa, Democratic Republic of the 
Congo. AIDS Care 2008;20:842–52.

 20 John- Stewart GC, Wariua G, Beima- Sofie KM, et al. Prevalence, 
perceptions, and correlates of pediatric HIV disclosure in an HIV 
treatment program in Kenya. AIDS Care 2013;25:1067–76.

 21 Brown BJ, Oladokun RE, Osinusi K, et al. Disclosure of HIV status 
to infected children in a Nigerian HIV care programme. AIDS Care 
2011;23:1053–8.

 22 Vreeman RC, Scanlon ML, Mwangi A, et al. A cross- sectional study 
of disclosure of HIV status to children and adolescents in Western 
Kenya. PLoS One 2014;9:e86616.

 23 The world Health organization. Guideline on HIV disclosure 
counselling for children up to 12 years of age, 2011. Available: 
https:// apps. who. int/ iris/ bitstream/ handle/ 10665/ 44777/ 
9789241502863_ eng. pdf? sequence=1 [Accessed March 26, 2020].

 24 Wiener L, Mellins CA, Marhefka S, et al. Disclosure of an HIV 
diagnosis to children: history, current research, and future directions. 
J Dev Behav Pediatr 2007;28:155–66.

 25 Beima- Sofie K, John- Stewart G, Shah B, et al. Using health provider 
insights to inform pediatric HIV disclosure: a qualitative study 
and practice framework from Kenya. AIDS Patient Care STDS 
2014;28:555–64.

 26 Dahourou DL, Gautier- Lafaye C, Teasdale CA, et al. Transition from 
paediatric to adult care of adolescents living with HIV in sub- Saharan 
Africa: challenges, youth- friendly models, and outcomes. J Int AIDS 
Soc 2017;20:21528.

 27 Beima- Sofie KM, Brandt L, Hamunime N, et al. Pediatric HIV 
disclosure intervention improves knowledge and clinical outcomes 
in HIV- infected children in Namibia. J Acquir Immune Defic Syndr 
2017;75:18–26.

 28 Maturo D, Powell A, Major- Wilson H, et al. Development of a protocol 
for transitioning adolescents with HIV infection to adult care. J 
Pediatr Health Care 2011;25:16–23.

 29 Maturo D, Powell A, Major- Wilson H, et al. Transitioning 
Adolescents and Young Adults With HIV Infection to Adult Care: 
Pilot Testing the "Movin' Out" Transitioning Protocol. J Pediatr Nurs 
2015;30:e29–35.

 30 Gabriel P, McManus M, Rogers K, et al. Outcome evidence for 
structured pediatric to adult health care transition interventions: a 
systematic review. J Pediatr 2017;188:e215:263–9.

 31 GOT Transition. Available: http://www. gottransition. org/ [Accessed 
April 23, 2018].

 32 Duffy MH, Heather B, Melissa S. Toolkit for transition of care and 
other services for adolescents living with HIV. Arlington, VA: USAID’s 
AIDS Support and Technical Assistance Resources, AIDSTAR- One, 
Task Order 1, 2014.

 33 Sharer M, Andrew F. Transitioning of care and other services for 
adolescents living with HIV in sub- Saharan Africa. Arlington, VA: 
USAID’s AIDS Support and Technical Assistance Resources, 
AIDSTAR- One, Task Order 1, 2012.

 34 Njuguna I, Beima- Sofie K, Mburu C, et al. What happens at 
adolescent and young adult HIV clinics? A national survey of models 
of care, transition and disclosure practices in Kenya. Trop Med Int 
Health 2020;25:558–65.

 35 Saunders MR, Cifu A, Vela M. Screening for chronic kidney disease. 
JAMA 2015;314:615–6.

 36 Landes SJ, McBain SA, Curran GM. Reprint of: an introduction 
to effectiveness- implementation hybrid designs. Psychiatry Res 
2020;283:112630.

 37 Ministry of Health. National AIDS & STI Control Program. Guidelines 
on Use of Antiretroviral Drugs for Treating and Preventing HIV 
Infection in Kenya 2018 Edition. Nairobi, Kenya: NASCOP, 2018.

 38 OʼMalley G, Beima- Sofie K, Feris L, et al. "If I take my medicine, I will 
be strong: " evaluation of a pediatric HIV disclosure intervention in 
Namibia. J Acquir Immune Defic Syndr 2015;68:e1–7.

 39 Weiner BJ. A theory of organizational readiness for change. 
Implement Sci 2009;4:67.

 40 Shea CM, Jacobs SR, Esserman DA, et al. Organizational readiness 
for implementing change: a psychometric assessment of a new 
measure. Implement Sci 2014;9:7.

 41 Damschroder LJ, Aron DC, Keith RE, et al. Fostering implementation 
of health services research findings into practice: a consolidated 
framework for advancing implementation science. Implement Sci 
2009;4:50.

 42 Weiner BJ, Lewis CC, Stanick C, et al. Psychometric assessment 
of three newly developed implementation outcome measures. 
Implement Sci 2017;12:108.

 43 Carroll C, Patterson M, Wood S, et al. A conceptual framework for 
implementation fidelity. Implement Sci 2007;2:40.

 44 Stirman SW, Miller CJ, Toder K, et al. Development of a framework 
and coding system for modifications and adaptations of evidence- 
based interventions. Implement Sci 2013;8:65.

 45 Wiltsey Stirman S, Baumann AA, Miller CJ. The frame: an expanded 
framework for reporting adaptations and modifications to evidence- 
based interventions. Implement Sci 2019;14:58.

 46 Drummond M, Drummond M. Methods for the economic evaluation 
of health care programmes. 3rd ed. Oxford ; New York: Oxford 
University Press, 2005.

 47 Culhane J, Sharma M, Wilson K, et al. Modelling the Cost- 
Effectiveness of Long- Acting ART for Adolescents and Young Adults 
in Kenya. [Poster]. In: Conference on Retroviruses and Opportunistic 
Infections (CROI). Seattle, WA, USA, 2019.

 48 Culhane J, Sharma M, Wilson K, et al. Modelling the Cost- 
Effectiveness of Long- Acting ART for Adolescents and Young Adults 
in Kenya. [Poster] Conference on Retroviruses and Opportunistic 
Infections (CROI). Seattle, WA, 2019.

 49 Harris PA, Taylor R, Thielke R, et al. Research electronic data capture 
(REDCap)- a metadata- driven methodology and workflow process for 
providing translational research informatics support. J Biomed Inform 
2009;42:377–81.

 50 Hsieh H- F, Shannon SE. Three approaches to qualitative content 
analysis. Qual Health Res 2005;15:1277–88.

 51 Attride- Stirling J. Thematic networks: an analytic 
tool for qualitative research. Qualitative Research 
2001;1:385–405.10.1177/146879410100100307

 52 Ayres L, Kavanaugh K, Knafl KA. Within- case and across- 
case approaches to qualitative data analysis. Qual Health Res 
2003;13:871–83.

 53 Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting 
qualitative research (COREQ): a 32- item checklist for interviews and 
focus groups. Int J Qual Health Care 2007;19:349–57.

 54 Kenya HIV Estimates: Report 2018. National AIDS control Council. 
Available: https:// nacc. or. ke/ wp- content/ uploads/ 2018/ 11/ HIV- 
estimates- report- Kenya- 20182. pdf [Accessed May 14, 2019].

 55 Proctor E, Silmere H, Raghavan R, et al. Outcomes for 
implementation research: conceptual distinctions, measurement 
challenges, and research agenda. Adm Policy Ment Health 
2011;38:65–76.

http://dx.doi.org/10.1097/COH.0000000000000459
http://dx.doi.org/10.1097/QAD.0000000000000316
http://dx.doi.org/10.7448/IAS.16.1.18466
http://dx.doi.org/10.7448/IAS.16.1.18466
http://dx.doi.org/10.1080/09540120701742276
http://dx.doi.org/10.1080/09540121.2012.749333
http://dx.doi.org/10.1080/09540121.2011.554523
http://dx.doi.org/10.1371/journal.pone.0086616
https://apps.who.int/iris/bitstream/handle/10665/44777/9789241502863_eng.pdf?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/44777/9789241502863_eng.pdf?sequence=1
http://dx.doi.org/10.1097/01.DBP.0000267570.87564.cd
http://dx.doi.org/10.1089/apc.2014.0040
http://dx.doi.org/10.7448/IAS.20.4.21528
http://dx.doi.org/10.7448/IAS.20.4.21528
http://dx.doi.org/10.1097/QAI.0000000000001290
http://dx.doi.org/10.1016/j.pedhc.2009.12.005
http://dx.doi.org/10.1016/j.pedhc.2009.12.005
http://dx.doi.org/10.1016/j.pedn.2015.06.013
http://dx.doi.org/10.1016/j.jpeds.2017.05.066
http://www.gottransition.org/
http://dx.doi.org/10.1111/tmi.13374
http://dx.doi.org/10.1111/tmi.13374
http://dx.doi.org/10.1001/jama.2015.9425
http://dx.doi.org/10.1016/j.psychres.2019.112630
http://dx.doi.org/10.1097/QAI.0000000000000387
http://dx.doi.org/10.1186/1748-5908-4-67
http://dx.doi.org/10.1186/1748-5908-9-7
http://dx.doi.org/10.1186/1748-5908-4-50
http://dx.doi.org/10.1186/s13012-017-0635-3
http://dx.doi.org/10.1186/1748-5908-2-40
http://dx.doi.org/10.1186/1748-5908-8-65
http://dx.doi.org/10.1186/s13012-019-0898-y
http://dx.doi.org/10.1016/j.jbi.2008.08.010
http://dx.doi.org/10.1177/1049732305276687
http://dx.doi.org/10.1177/146879410100100307
http://dx.doi.org/10.1177/1049732303013006008
http://dx.doi.org/10.1093/intqhc/mzm042
https://nacc.or.ke/wp-content/uploads/2018/11/HIV-estimates-report-Kenya-20182.pdf
https://nacc.or.ke/wp-content/uploads/2018/11/HIV-estimates-report-Kenya-20182.pdf
http://dx.doi.org/10.1007/s10488-010-0319-7

	Adolescent transition to adult care for HIV-­infected adolescents in Kenya (ATTACH): study protocol for a hybrid effectiveness-­implementation cluster randomised trial
	Abstract
	Introduction﻿﻿
	Methods and analysis
	Study design
	Study sites and population
	Randomisation and blinding
	ATP intervention
	Standard-of-care practices
	Participants
	Study procedures
	Primary outcome
	Secondary clinical outcomes
	Secondary implementation outcomes
	Cost outcomes
	Cost-effectiveness outcomes

	Data management
	Sample size calculation
	Statistical methods and analysis

	Ethics and dissemination
	Discussion
	Strengths and limitations

	References


