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Abstract 

Background Despite success in HIV treatment, diagnosis and management of hypertension (HTN) and cardiovascu‑
lar disease (CVD) remains suboptimal among people living with HIV (PLWH) in Botswana, with an overall HTN control 
of only 19% compared to 98% HIV viral suppressed. These gaps persist despite CVD primary care national guidelines 
and availability of free healthcare including antihypertensive medications. Our study aims to develop and test strate‑
gies to close the HTN care gap in PLWH, through integration into HIV care, leveraging the successful national HIV care 
and treatment program and strategies.

Methods The InterCARE trial is a cluster randomized controlled hybrid type 2 effectiveness‑implementation trial 
at 14 sites designed to enroll 4652 adults living with HIV and HTN plus up to 2326 treatment partners. Primary out‑
comes included effectiveness (HTN control) and implementation outcomes using the Reach Effectiveness Adop‑
tion Implementation and Maintenance framework, with explanatory mixed methods used to understand variability 
in outcomes.

InterCARE trial’s main strategies include healthcare worker HTN and CVD care training plus long‑term practice facilita‑
tion, electronic health record (EHR) documentation of key indicators and use of reminders, and use of treatment part‑
ners to provide social support to people living with HIV and HTN. InterCARE started with formative research to identify 
contextual factors influencing care gaps using the Consolidated Framework for Implementation Research. Results 
were used to adapt initial and develop additional implementation strategies to address barriers and leverage facilita‑
tors. The package was pilot tested in two clinics, with findings used to further adapt or add strategies for the clinical 
trial.
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Discussion If successful, the InterCARE model can be scaled up to HIV clinics nationwide to improve diagnosis, 
management, and support in Botswana. The trial will provide insights for scale‑up of HTN integration into HIV care 
in the region.

Trial registration ClinicalTrials.gov reference NCT05414526. Registered 18 May 2022, https:// clini caltr ials. gov/ study/ 
NCT05 414526? term= NCT05 414526. & rank=1.

Keywords HIV, Hypertension, Cardiovascular disease, Botswana, Care integration, Implementation research, 
Treatment partners, Electronic health record
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Introduction
Background and rationale {6a}
Globally, people living with HIV (PLWH) have longer 
life expectancy due to improvement in access to HIV 
care, including antiretroviral therapies (ART). As lifes-
pan has increase, this population is aging, with grow-
ing rates of cardiovascular diseases (CVDs) and other 
age-related morbidities. An estimated 24% of PLWH 
have hypertension (HTN), making it one of the most 
prevalent modifiable risk factors for CVD in this pop-
ulation [1]. HTN occurs among younger individuals 
compared to the general population, with a median 
age of about 38  years in most cohorts of PLWH in 
Sub-Saharan Africa [2]. Gaps in diagnosis and treat-
ment exist, with rates of treatment and control are 
well below 50% among PLWH with HTN in Botswana 
[3]. This gap in HTN care extends to other countries 
such as Uganda, where 88% of PLWH and HTN were 
initiated on blood pressure treatment, but only 24.3% 
achieved blood pressure control [4]. These lower 
rates of HTN treatment and control are in contrast to 
the success of Botswana in surpassing the 2022 Joint 
United Nations Program on HIV/AIDS (UNAIDS) tar-
gets of 95% diagnosis, treatment, and viral suppression 
[3]. Therefore, innovative strategies are required to 
leverage the successes of the HIV program to address 
NCD challenges such as hypertension among PLWH 
and HTN.

One in 4 adult PLWH in Botswana have HTN, mak-
ing it one of the leading CVD risk factors in this popu-
lation [5, 6]. Botswana recognized the increased burden 
of non-communicable diseases (NCDs), reflected in the 
national Multisectoral Strategy for the Prevention and 
Control of NCDs published by the Ministry of Health 
(MOH) [7]. The strategy included national guidelines 
for HTN diagnosis and treatment and free universal 
healthcare including HTN medications. The strategy 
also included recommendations for integrating HTN 
into HIV care, leveraging the existing HIV care pro-
gram plus electronic documentation of HTN-related 
national indicators. However, little is known about 
the specific strategies required to achieve this goal in 
Botswana.

Objectives {7}
The hypotheses of this study are as follows:

• Integrating hypertension care within an existing HIV 
care platform is feasible, acceptable, and associated 
with early improvement in the hypertension cascade of 
care but will require substantial change in patient and 
provider attitudes, knowledge, and clinic operations.
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• The study’s proposed multi-component intervention 
will largely be successful, as measured by the Reach, 
Effectiveness, Adoption- Implementation, Mainte-
nance (RE-AIM) framework.

Trial design {8}
The INTEgrating hypeRtension and cardiovascular dis-
eases CARE into existing HIV services package in Bot-
swana (InterCARE) trial is a mixed-methods, cluster 
randomized control type II hybrid effectiveness-imple-
mentation trial in fourteen HIV clinics in Botswana.

Methods: participants, interventions, 
and outcomes
Study setting {9}
This study will be conducted within the ~ 497 Botswana 
national HIV clinic/health post system. The nation-
wide HIV clinics serves > 320,000 PLWH and utilizes 
both paper-based and electronic health records. At each 
HIV clinic, staffing typically includes 0–2 medical offic-
ers [sometimes resident and other times on rotation or 
available telephonically from other health facilities], 1–4 
nurses, pharmacy technician (sometimes), variable num-
ber of nursing assistants, phlebotomist, and a part-time 
social worker/health welfare educator. We will choose 7 
pairs of clinics from 30 communities which participated 
in the Botswana Combination Prevention Project (BCPP) 
[8]. We will obtain updated data on all 30 BCPP commu-
nities and match HIV clinics on number and type of staff-
ing and number of patients total by using the technique 
of calculating Euclidean distances between all possible 
pairs to determine the best (closest) two matches. We 
may also use other factors for matching, such as extent of 
existing pharmacy, laboratory, and rural/urban location, 
if we find that factors related to blood pressure control 
may vary across clinics.

Eligibility criteria {10}
Patients are eligible if they (1) are aged between 20 and 
75  years old, (2) have documented HIV infection and 
are on ART, (3) have a confirmed diagnosis of HTN or 
elevated systolic blood pressure (SBP) ≥ 140 or diastolic 
blood pression (DBP) ≥ 90 mmHg (or SBP ≥ 130 or DBP 
80 mmHg if they have diabetes mellitus or chronic kid-
ney disease), and (4) are a registered client at the selected 
clinics. PLWH are not eligible if they are documented as 
having a diagnosis of dementia in clinic records or if they 
are unable or unwilling to provide informed consent. 
PLWH and HTN will be selected for enrolment using a 
purposive random sampling method by trained research 
assistants at each site.

Who will take informed consent? {26a}
Trained research assistants will take written informed 
consent. The informed consent process will occur in 
the language most comfortable for participants (usually 
in Setswana). Permission/assent will be documented by 
having the participant sign the permission/assent form 
or make a mark if the participant is illiterate; the latter 
will be witnessed by a third party. A copy of the informed 
consent/assent form will be offered to the participant. 
Staff will ensure that the participant takes a copy of a 
study contact card that contains study information and 
telephone numbers if the participant does not wish to 
take a copy of the permission/assent form.

Additional consent provisions for collection and use 
of participant data and biological specimens {26b}
Not applicable, all our consent provisions are stated in 
the relevant section and we will not be collecting biologi-
cal specimens.

Interventions
Explanation for the choice of comparators {6b}

 (i) Active comparator/treatment arm: Our treatment 
arm will be composed of clinics with interventions 
for integrating hypertension and cardiovascular 
diseases care (InterCARE), namely, provider train-
ing on HTN/CVD, the use of adapted electronic 
health record (EHR)—especially electronic remind-
ers, and use of treatment partners for PLWHIV 
with hypertension.

 (ii) Placebo comparator/control arm: Given our set 
of interventions as the treatment arm, the con-
trol arm will be composed of clinics without 
integrated care of HIV and hypertension. Care in 
these clinics is as usual, with no EHR modifica-
tions and no organized-updated training of health 
care workers on hypertension management. Thus, 
their training would have been at nursing/medical 
school or at some point in the past. Enrolled par-
ticipants also do not have designated treatment 
partners. With this placebo comparator, hyper-
tension is managed by a provider using any guide-
lines of their choosing.

Intervention description {11a}
The InterCARE package consists of three strategies 
adapted from the successful Botswana HIV program: 
provider training, use of an EHR, and treatment partners.

• Electronic health records (EHR): at the beginning of 
the national ART program, Botswana developed a 
local EHR, patient information management system 
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(PIMS) that has been used to document outcomes of 
the national ART program [9], and optimized for an 
HIV prevention trial [3]. However, this EHR system 
has not been used for other chronic diseases in Bot-
swana. The use of clinical decision support in EHR 
is generally associated with improvement in quality 
of care [10], but data are mixed for CVD risk fac-
tors monitoring. This strategy can address barriers in 
knowledge and adoption of CVD risk assessment and 
HTN management and monitoring of national strat-
egy key NCD care indicators.

• Treatment partners: many national HIV programs 
including in Botswana have utilized community 
members as treatment partners for PLWH [11–15]. 
In Botswana, the use of treatment partners has been 
associated with improved HIV medication adherence 
and viral suppression [11]. As with other chronic 
lifestyle-related medical conditions, family or pres-
ence of close other persons is recommended as part 
of an evidence-based strategy to assist those with 
hypertension to care for themselves, provide social 
support, promote adherence to lifestyle changes/
medications, etc. [11]. This American Heart Associa-
tion (AHA) evidence-based strategy for social sup-
port has not been adapted for PLWH with HTN in 
Botswana [16]. InterCARE participants will be given 
guidance on how to choose an appropriate treatment 
partner for their HTN support. Treatment partners 
will attend training along with the participant on how 
to provide social, emotional, and adherence support.

• HTN/CVD training: the highly successful KITSO 
training program (healthcare curriculum for HIV 
care in Botswana) is in use at more than 400 peri-
urban and rural HIV clinics in Botswana but has 
never been leveraged to enhance NCD care for 
PLWH in Botswana. Building on the model, a dedi-
cated healthcare provider curriculum and certifica-
tion on hypertension control and CVD care among 
PLWH was developed for use in InterCARE, reflect-
ing national and international guidelines for HTN 
management. The training will be provided at the 
start of InterCARE and again annually. Application 
and ongoing learning will be supported through 
practice facilitation by research nurses during regu-
larly scheduled visits and monthly data audit and 
feedback.

These strategies from the HIV program were refined 
through key partner engagement including patient 
groups, healthcare professionals, Ministry of Health 
(MoH) representatives (Information Technology, HIV 
program, NCD program), implementation science 
experts, and biostatisticians. After adaptation, these 

implementation strategies were piloted over a 12-month 
period in two clinics to test feasibility, adoption, accept-
ability, and fidelity. After the pilot completion, the same 
partner groups were reconvened to provide input for fur-
ther adaptation as needed for use in the InterCARE trial.

Criteria for discontinuing or modifying allocated 
interventions {11b}
Criteria for discontinuing participant follow-up include 
withdrawal of consent, serious harm resulting from the 
trial, contamination/cross-over from one arm of the 
study to the other, and transfer from study sites to non-
study sites. Criteria for modifying allocated interven-
tions include significant changes in study site processes, 
for instance a change in EHR from PIMS (system in place 
at current trial sites) to IPMS (system available at other 
health centers in Botswana, but not yet part of the Inter-
CARE sites) by intervention sites or from IPMS to PIMS 
by control sites.

Strategies to improve adherence to interventions {11c}
We believe that our EHR modifications to include 
prompts for recording anthropometry, cardiovascular 
disease risk factors, and blood pressure, among others, 
facilitate adherence to our intervention protocols. Fur-
thermore, we have planned 6-monthly refresher train-
ings and retraining in sites where the staff turnover 
exceeds 50%. Pairing of patients with treatment partners 
will facilitate communication between them to support 
medication and lifestyle adherence as well as attendance 
of clinic appointments. We will also have patient/treat-
ment partner booster sessions conducted via telephone: 
for patients with controlled BP, booster calls will take 
place about 3 months after initial clinic training session; 
for patients with uncontrolled BP, booster calls will take 
place on a monthly basis after initial clinic training, until 
BP is controlled.

Our DCF includes a question on self-reported medica-
tion adherence, we however do not directly monitor drug 
levels for adherence.

Relevant concomitant care permitted or prohibited 
during the trial {11d}
Patients in both the intervention and control arms will 
continue to receive concomitant care for all the comor-
bidities, and we do not prohibit them from receiving any 
interventions during the trial.

Provisions for post‑trial care {30}
Participants with uncontrolled blood will be referred to 
their primary health care workers for optimization of 
blood pressure. Adverse events will be reported as per 
protocol and Botswana Medicines Regulatory Authority 
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(BOMRA). Given the nature of our implementation sci-
ence trial, we do not anticipate frequent nor serious harm 
as a direct effect of our study. We do not offer any com-
pensation to those who could suffer harm from being on 
treatment for hypertension treatment.

Outcomes {12}
The primary and secondary outcomes are based on the 
RE-AIM framework with effectiveness and implementa-
tion being the co-primary outcomes.

Primary and secondary effectiveness and implementa-
tion outcomes are fully described in Table 1. Exploratory 
secondary outcomes will include the extent to which par-
ticipants are screened for other cardiovascular risk fac-
tors, counseled, and educated and documented in the 
EHR.

See the participant timeline in Fig. 1.

Sample size {14}
The InterCARE trial aims to recruit a total of 4652 
PLWH with HTN across the intervention and con-
trol sites and up to 2326 treatments partners. Assum-
ing unequal numbers of randomized controlled trial 
(RCT) enrollees per clinic, a within-clinic correlation 
of 0.055 [20], 10% refusal rate, 10% loss to follow-up 
at 12  months, a two-sided 95% confidence interval, 
and independent co-primary outcomes, we will need 
to enroll approximately 333 PLWH with hyperten-
sion on average per clinic from 14 clinics (Table  2). 
The number of participants to be enrolled per clinic 
assumes a 25% prevalence of hypertension [20] and 
will vary based on clinic volume. This sample size will 
provide > 90% power to detect achievement of inter-
vention arm targets for all quantitative outcomes 
assessed within the RE-AIM framework. Of note, for 

Table 1 Effectiveness and implementation outcomes for InterCARE

EHR electronic health record, DCF data collection form, PLWH, people living with HIV, E-CVDRF eval, electronic-cardiovascular disease risk factor evaluation

Co‑primary outcomes

 Effectiveness Proportion of PLWH with diagnosed hypertension receiving anti‑hypertensive 
medication with controlled blood pressure

EHR

 Implementation Proportion of clinic encounters in EHR where anti‑hypertensive medications are 
prescribed if indicated

EHR

Secondary outcomes Sources

 Reach · Proportion of eligible PLWH who agreed to be enrolled into InterCARE 
among those who met inclusion criteria
· Proportion of PLWH who are aware of their hypertension status

· Modified EHR, DCF

 Effectiveness · Absolute difference in systolic and diastolic blood pressure between baseline, 
12‑month, and 24‑month visits
· The proportion of participants who scored > 70% on the heart disease fact 
questionnaire (HDFQ)
· Proportion of PLWHIV with hypertension prescribed anti‑hypertensive medica‑
tions

· Modified EHR, DCF

 Adoption · Proportion of PLWH and HTN with 10‑year CVD risk documented in EHR 
(E‑CVDRF eval)
· Proportion with BP documented in EHR
· Proportion of those screened for other CVD risk factors using EHR
· Proportion of those who received CVD risk factor counseling on anti‑HTN medi‑
cation, healthy diet, and appropriate physical activity levels
· Proportion of PLWHIV with HTN enrolled in InterCARE receiving HTN and HIV 
care in the same clinic visit
· Proportion of PLWHIV with HTN with BP control not on medication

· Modified EHR, DCF

 Fidelity · Proportion prescribed guideline concordant BP medication (as per Botswana 
2016 Primary Care Guideline [17]) and/or major publication on management 
of BP among black Africans [18]
· Proportion of treatment partners trained per protocol
· Proportion of treatment partners providing support with the same frequency 
as expected
· Proportion of intervention clinics that implemented the three components 
of InterCARE

· EHR, DCF, electronic trial logs

 Feasibility · Implementation of integrated HIV/hypertension care · EHR, facility visit tracker, monitoring reports

 Acceptability · Acceptability of the implementation strategy
· Patients, treatment partners, and provider’s attitudes towards InterCARE

· Surveys/key partners interviews

 Maintenance · Proportion of PLWH with HTN enrolled in InterCARE with BP control, who main‑
tain BP control in next study visit

· EHR, DCF
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Fig. 1 Participant timeline {13} (SPIRIT Fig. [19]): InterCARE schedule of enrolment, interventions, and assessments

Table 2 Power calculations based on selected RE‑AIM measures

Proportion at study end

Endpoint Standard 
of care

Intervention 
targets

Absolute 
difference

Power to reach 
intervention 
targets

Minimum detectable 
difference with 90% 
power

Reach
 % PLWH w/HTN aware of HTN diagnosis 46% 80% 34%  > 99% 23%

 % PLWH w/diagnosed HTN receiving anti‑HTN medication 42% 80% 38%  > 99% 23%

Effectiveness
 % PLWH w/diagnosed HTN receiving anti‑HTN medication 
with controlled BP

19% 64% 45%  > 99% 21%

Adoption
 % PLWH w/HTN prescribed anti‑hypertensive medications 57% 80% 23% 93% 22%

 % PLWH w/HTN with waist and hip circumference 
recorded in the EHR

0% 50% 50%  > 99% 10%

 % PLWH w/HTN with 10‑year CVD risk calculated in the EHR 2% 20% 18% 98% 13%
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all quantitative endpoint, we will have adequate power 
to detect smaller, yet still clinically relevant, interven-
tion effect sizes.

All power calculations were conducted using formulae 
appropriate for a pair-matched cluster randomized trial 
[21].

Recruitment {15}
Strategies for achieving adequate participant enrolment 
to reach target sample size is to enroll sites in pairs, i.e., 
one controlled site will be enrolled with one intervention 
site simultaneously. Before enrolment, community/stake-
holder engagement followed by pre-implementation sur-
veys will be done for each site. Training of providers on 
protocol and EHR changes as well as hypertension man-
agement will be done at intervention sites. Participants 
will be mainly enrolled during their IDCC visit (HIV-
related clinic visit). To scale up enrolment, participants 
will also be enrolled when they came for other HIV-
related services at other departments such as laboratory 
and pharmacy.

Assignment of interventions: allocation
Sequence generation {16a}
Using the coin flip randomization method, 14 clinics will 
be randomized to a trial arm (n = 7 intervention, n = 7 
control). Since patients are registered at one clinic only 
(and do not tend to visit more than one clinic), partici-
pants cross-over between intervention and control clin-
ics is unlikely; hence, we do not expect contamination to 
become an issue.

Concealment mechanism {16b}
IRB approval was first granted centrally for all potentially 
eligible sites. Then, facility assessment readiness and will-
ingness to participate were done. Once a rolling list of 14 
sites had been reached, a study launch site was done sys-
tematically as pairs (control and associated intervention 
sites). Ultimately, our approach allowed for allocation 
concealment until randomization and study activation 
team was ready to activate the site.

Implementation {16c}
Our research assistants will enroll participants who will 
then be exposed to the implementation strategies by 
healthcare providers at their HIV clinic.

Assignment of interventions: blinding
Who will be blinded {17a}
There was no blinding, as this is not feasible because our 
trial is focused on strategies to improve HTN/CVD care 
in the intervention sites; thus, both providers and par-
ticipants ought to be aware. It was also difficult to blind 

our analysts as our biostatisticians work closely with the 
clinical operations team to track and document vari-
ability across sites, and recommend continuous adapta-
tions, and gain understanding of why interim site data is 
changing.

Procedure for unblinding if needed {17b}
This is not applicable; there was no blinding.

Data collection and management
Plans for assessment and collection of outcomes {18a}
PLWH and HTN
Following informed consent, study data from participat-
ing PLWH will be collected at baseline and then at study 
visits at months 6, 12, 18, and 24 for the PLWH and their 
treatment partners. Socio-demographics, co-morbidities, 
medication intake, cardiovascular health data including 
a blood pressure assessment, and treatment partner ses-
sions will be collected in the study electronic database.

Treatment partners
A survey will be adapted from previous work on HIV 
treatment partners [16] to measure delivery of support 
to PLWH and HTN including frequency, type, and other 
activities. The survey will be done monthly until the BP 
of the patient is controlled and then every 3 months.

Key partners
Key partner surveys and interviews will be conducted, 
1–2  months pre-implementation and then between 
months 55 and 60 (post-implementation). The surveys 
and interviews will be designed using the Consolidated 
Framework for Implementation Research (CFIR) 1.0 [22, 
23] framework to identify potential barriers to and facili-
tators of implementation along the 5 CFIR domains: (1) 
characteristics of individuals—PLWH, health care pro-
viders, and treatment partners, (2) process of implemen-
tation of InterCARE strategy package, (3) outer setting 
which includes household, social network, and commu-
nity, (4) inner setting (the HIV clinic), and (5) interven-
tion (HTN management) characteristics. The surveys 
will be administered in English, and interview guides are 
translated to Setswana (local language) so that the inter-
views could be done in English or Setswana as needed. 
All key partner surveys and interviews will be face-to-
face (or by phone where meeting in person is difficult). 
Interviews sessions will be recorded using a digital audio 
recording device and transcribed.

Plans to promote participant retention and complete 
follow‑up {18b}
We will obtain patients’ and their treatment partners’ 
contact information (mobile phone number, addresses) 
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and the contact information of someone who might 
know their whereabouts; we will also ask permission 
to track them through the clinic (e.g., to find them at 
appointments). We will use the EHR to create a list of 
patients with hypertension for tracking, to ensure they 
attain blood pressure control (just like we have done for 
patients experiencing virologic failure). Both the patient 
and their treatment partners will be called and reminded 
to attend scheduled study-related sessions and treatment 
partner sessions.

Data management {19}
Collected data will be managed using the Research Elec-
tronic Data Capture (REDCap) tool hosted at the Univer-
sity of Botswana. REDCap [24, 25] is a secure, web-based 
software platform designed to support data capture for 
research studies, providing (1) an intuitive interface for 
validated data capture, (2) audit trails for tracking data 
manipulation and export procedures, (3) automated 
export procedures for seamless data downloads to com-
mon statistical packages, and (4) procedures for data 
integration and interoperability with external sources.

Confidentiality {27}
Confidentiality will be maintained from consent to data 
destruction, covering participants, their data, and study 
records. Identifiable data will not be shared without writ-
ten consent, except for monitoring by authorized entities 
like IRBs, sponsors, regulators, approved monitors, or 
the Botswana Ministry of Health.

Plans for collection, laboratory evaluation, and storage 
of biological specimens for genetic or molecular analysis 
in this trial/future use {33}
This is not applicable; we will not collect any biological 
specimens.

Statistical methods
Statistical methods for primary and secondary outcomes 
{20a}
Primary analyses will be based on the intention-to-
treat principle supported by per protocol analysis. The 
primary effectiveness outcome will be analyzed using 
a generalized linear mixed model (GLMM). The model 
will have a binomial distribution and log link function 
with the treatment (treatment vs control) as fixed effect, 
clusters, and pairs as random effects. From GLMM, 
the risk ratio with 95% confidence intervals (CI) will be 
calculated.

In addition, adjusted GLMM model analysis will be 
performed with covariates measured at baseline being 
added into the above GLMM model. The following 

variables will be considered in the covariate adjusted 
analysis: age, sex, education, level of income, waist to hip 
ratios (or body mass index (BMI)), physical activity (esti-
mated number of minutes walked per week), smoking, 
and alcohol consumption.

Analysis of secondary binary outcomes will be ana-
lyzed similarly as the analysis of primary outcome using 
GLMM models. Analysis of secondary continuous out-
comes will be performed using GLMM models with nor-
mal distribution and identity link function. The models 
will have the treatment as fixed effect, cluster, and pair 
as random effects. The mean differences with 95%CIs 
between treatment and control will be derived from the 
GLMM model.

Interim analyses {21b}
We do not have any pre-determined interim analysis and 
stopping guidelines as our study is low risk, and they are 
not required by ethics; however, using the facility and 
strategy tracker, we continuously assess the extent to 
which our strategies are implemented as planned. If they 
are not implemented as planned, we work with stake-
holders and participants to ensure improved fidelity or 
adapt such strategies to promote integration of hyperten-
sion care into the HIV service platform.

Methods for additional analyses (e.g., subgroup 
analyses) {20b}
Qualitative and mixed methods analyses
We will use directed content analysis methods using 
the CFIR domains [22, 23]. Two team members will 
independently read all transcripts to develop an initial 
list of themes, looking for repetitions. They will then 
develop a codebook listing each theme accompanied 
by a detailed description, inclusion/exclusion criteria, 
and typical examples. Using a qualitative data man-
agement program, two coders will mark areas of text 
corresponding to each theme. They will practice by 
coding randomly selected transcripts independently 
and reviewing together. If coder disagreement reveals 
ambiguity in codes, we will add examples. Training will 
continue until coders consistently identify and mark 
each theme. Next, both coders will independently code 
a randomly selected 15% of transcripts to assess coder 
consistency, evidenced by Kappas of ≥ . 80 [26]. We will 
examine distribution of themes, overall, and by partici-
pant type. We will share the results with each partner 
group for feedback.

The qualitative and survey results will then be used to 
help understand the quantitative results of the imple-
mentation and effectiveness outcomes using explanatory 
mixed methods approach [27].
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Methods in analysis to handle protocol 
non‑adherence and any statistical methods 
to handle missing data {20c}
Outcomes
Primary and secondary outcomes will be carefully col-
lected, and missing data on the primary and second-
ary outcomes will not be imputed, but the missingness 
mechanisms will be explored and factors associated 
with missingness would be adjusted for in exploratory 
analysis.

Covariates
Missing baseline covariates will be imputed using simple 
imputation methods in the covariate adjusted analysis 
based on the covariate distribution, should the missing 
values for a particular covariate be less than 5%. For a 
continuous variable, missing values will be imputed from 
random values from a normal distribution with mean and 
SD calculated from the available sample. For a categori-
cal variable, missing values will be imputed from random 
values from a multinomial distribution with probabilities 
P1,P2, . . . ,Pk from the sample. For a count data, missing 
values will be imputed from random values from a Pois-
son distribution with � from the sample. If the missing 
values for a covariate are > 5%, then they will be imputed 
using Markov chain Monte Carlo (MCMC) methods 
using SAS PROC MI.

Plans to give access to the full protocol, participant‑level 
data, and statistical code {31c}
Data recorded as part of the study will be anonymized 
and will be deposited in a secured archiving facility at 
the University of Botswana Health Records Unit and 
the Botswana Ministry of Health Research Ethics Com-
mittee. We will also comply with funder requirements 
for data sharing. Researchers may request access to the 
data as part of transparency and data sharing; however, 
this is strictly upon request and will be governed through 
the required legal office, with at the least a data sharing 
agreement in place. The agreement will also detail the 
requirements and process for requesting access to the full 
protocol, a deidentified participant-level dataset, and sta-
tistical code.

Oversight and monitoring
Composition of the coordinating center and trial steering 
committee {5d}
Principal investigators
The principal investigators has the overall respon-
sibility for the design and conduct of the study and 
preparation of the protocol and subsequent adapta-
tions and revisions, in collaboration with the steering 

committee and the data safety monitoring board 
(DSMB).

Steering committee
This group, consisting of the principal investigators, 
study chair, study statistician, involved subject mat-
ter experts, and national leaders (representatives of site 
countries). The committee consists of persons with 
expertise in implementation science, biostatistics, epi-
demiology, behavioral science, infectious diseases, and 
internal medicine, among others. They meet on a regu-
lar basis to assess study progress and discuss necessary 
interventions or protocol amendments as required. Spe-
cific responsibilities include the following:

• Agreement of the final protocol and the statistical 
analysis plan

• Reviewing progress of the study and, if necessary, 
deciding on protocol changes

• Review and approval of study publications and sub-
study proposals

• Reviewing new studies that may be of relevance
• Providing reports as required by the study DSMB. 

The DSMB was independently appointed by the 
study sponsor.

Central coordination and study management
The study will be coordinated through University of 
Botswana, in collaboration as a joint partnership with 
ACHAP, BHP, Rand Corporation, Northwestern Uni-
versity, LSHTM, University College of London, and 
WUSTL. Regular meetings are coordinated between a 
primary team consisting of the principal investigators, 
central research coordinators, and relevant team mem-
bers to assess trial progress on an ongoing basis, review 
recruitment rates by site, and address any potential need 
for site visits or direct intervention. Specific responsibili-
ties include the following:

• Study planning and organization of steering commit-
tee meetings

• Ensuring necessary regulatory and ethics committee 
approvals

• Development of standard operating procedures and 
computer systems

• Monitoring overall progress of the study
• Provision of study materials to study sites
• Monitoring and reporting safety information in line 

with the protocol and regulatory requirements
• Dealing with technical, medical, and administrative 

queries from study sites
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Study sites
Participating facilities are represented by investigators, 
i.e., nurses and research assistants. Each site is led by a 
nurse supervisor. The investigators perform the study 
in accordance with Good Clinical Practice (GCP) and 
every new investigator provide documentation of their 
qualifications to the project office prior to study start. 
The investigator is required to ensure compliance with 
respect to the visit schedule and procedures required by 
the protocol. The investigator agrees to provide all infor-
mation requested in the case report forms in an accurate 
and timely manner according to instructions provided. 
Random or for cause monitoring visits will be done by 
project representatives. National leaders and principal 
investigators are responsible for:

• Obtaining all relevant local permissions (assisted by 
the coordinating centers)

• All trial activities at the local site, including appropri-
ate training and supervision for clinical staff

• Conducting trial procedures at the local site in line 
with all relevant local policies and procedures

• Dealing with enquiries from participants and others

Composition of the data monitoring committee, its role 
and reporting structure {21a}
An independent DSMB reviews the accumulating study 
data on yearly basis (the frequency of review can be 
adjusted at their discretion based on emerging data) and 
makes recommendations to the study leadership about 
the conduct of the trial, integrity of the data, and trial 
discontinuation to ensure the overall safety of partici-
pants. The DSMB is provided with summaries of safety 
(all reportable AEs), efficacy (deaths and hospitalization), 
and administrative (including accrual, retention, compli-
ance with study requirements) data.

Adverse event reporting and harms {22}
While this protocol does not involve the administra-
tion of any study products, the study team will report in 
real-time, to IRBs and to the NHLBI applicable policy 
(https:// www. nhlbi. nih. gov/ grants- and- train ing/ polic 
ies- and- guide lines/ nhlbi- adver se- event- and- unant icipa 
ted- probl em- repor ting- policy or subsequent versions), 
sponsors, any serious adverse events (SAEs) experienced 
by a participant that in the opinion of the investigator 
are BOTH unexpected and at least possibly related to the 
research procedures. Reportable events will be reported 
within 7 days of the study team becoming aware of the 
event. The AE reporting period for this study is from the 
time of enrolment to the end of study follow-up for a 
participant.

Upon consultation with the Botswana Medicines and 
Health Products Regulatory Agency (BoMRA) on the 
pharmacovigilance reporting scope of this implemen-
tation science clinical trial, any adverse drug reactions 
should be reported to BoMRA using its online reporting 
mechanism accessible from this link: https:// www. bomra. 
co. bw/ index. php/ servi ces/ patie nt- safety- monit oring.

Reportable events will be documented by the interven-
tion clinic staff who will then report through the BoMRA 
website. The study team who will then notify the IRBs/
HRDC of events that meet the SAE reporting criteria. 
The incident will be discussed and a written action plan 
will be devised and implemented within 1  week of the 
initial report, if needed. Written documentation of all 
reportable events and event resolution will be retained 
in the study file. These reports follow a pre-defined for-
mat as per the regulatory body. For instance, please see 
https:// www. bomra. co. bw/ index. php/ suspe cted- adver se- 
drug- react ions- repor ting- form for BOMRA online form 
and associated requirements. Reporting of events to IRBs 
and the study sponsor will follow institutional and IRB 
policies.

Adverse events (AEs) will be summarized using the 
number of AEs and the number (%) of participants with 
AEs by treatment arms. Safety analyses will summarize 
the number of grade III/IV AEs, graded according to 
Division of AIDS (DAIDS) criteria; serious adverse events 
(SAEs); serious adverse reactions (SARs); suspected 
unexpected serious adverse reactions (SUSARs); and 
deaths occurring after randomization. We will also meas-
ure unintended effects of HTN integration on HIV such 
as impact on viral suppression rates among participants.

Frequency and plans for auditing trial conduct {23}
Fidelity to our trial procedures and interventions will be 
conducted weekly through the research assistant check-
list (strategy and facility tracker) at 0, 12, and 24 months 
through an observation of training of treatment partners. 
Additionally, the data collection forms and modified EHR 
records will be audited at 0, 6, 12, 18, and 24  months 
for assessing treatment partner support and assessing 
required laboratory tests and anthropometry.

Plans for communicating important protocol amendments 
to relevant parties (e.g., trial participants, ethical 
committees) {25}
Any changes to the protocol which may impact the con-
duct of the study or affect patient safety as well as any 
changes to the study objectives, design, patient popu-
lation, sample sizes, study procedures, or significant 
administrative aspects will necessitate a formal amend-
ment to the protocol. Such amendment will be agreed 
upon by the InterCARE team and NHLBI and approved 

https://www.nhlbi.nih.gov/grants-and-training/policies-and-guidelines/nhlbi-adverse-event-and-unanticipated-problem-reporting-policy
https://www.nhlbi.nih.gov/grants-and-training/policies-and-guidelines/nhlbi-adverse-event-and-unanticipated-problem-reporting-policy
https://www.nhlbi.nih.gov/grants-and-training/policies-and-guidelines/nhlbi-adverse-event-and-unanticipated-problem-reporting-policy
https://www.bomra.co.bw/index.php/services/patient-safety-monitoring
https://www.bomra.co.bw/index.php/services/patient-safety-monitoring
https://www.bomra.co.bw/index.php/suspected-adverse-drug-reactions-reporting-form
https://www.bomra.co.bw/index.php/suspected-adverse-drug-reactions-reporting-form
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by the UB IRB, DSMB, and the Botswana MoH HRDC 
prior to implementation and notified to the DHMTs.

Dissemination plans {31a}
Our findings will be disseminated through presentations, 
reports, and publication in peer-reviewed journals and 
other publications. In-country data and country-specific 
information will be made available to national policy-
makers and organizational and implementing partners. 
A detailed publication and communication plan will be 
developed that describes the number and types of reports 
and manuscripts planned for the study and criteria for 
authorship. Formal presentations at conferences and 
scientific publications will follow NIH, BHP, and MOH 
guidelines. The study results will be released to the par-
ticipating health care workers, patients, and the general 
medical community.

Discussion
While Botswana consistently reports an exemplary HIV 
care cascade [28], its escalating NCD burden presents a 
new challenge disproportionally affecting PLWH. Les-
sons learnt from HIV systems can be used to address 
the NCD burden, including HTN. The InterCARE study 
is the first implementation science hybrid type 2 clus-
ter randomized clinical trial conducted in Botswana to 
address HIV NCD integration.

The InterCARE trial has some limitations which may 
limit generalizability. First, the clinics selected to partici-
pate in the trial have prior exposure to research princi-
ples. Second, although we distributed recruitment clinics 
geographically to cover most of the country, there are 
several remote areas where study set-up is not feasible 
with current resources.

In conclusion, the InterCARE trial has the potential 
to address the high burden of HTN in PLWH through 
integration into and leveraging well-established and suc-
cessful HIV care program strategies in Botswana. The 
learning from InterCARE trial can inform integration of 
HTN and CVD risk management into HIV care more 
broadly in the region and globally.

Trial status
Version 4. 27 November 2023. Recruitment began 31 
January 2023 and completed 11 September 2023. Please 
note that the delay in submitting this protocol paper 
occurred due to the need to further adapt the implemen-
tation strategies from the pilot study (UG3) to the main 
trial (UH3).
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