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Abstract

Gay, bisexual, and other men who have sex with men (GBMSM) living with HIV in rights-

constrained settings need support for antiretroviral therapy (ART) adherence due to barriers 

including stigma. The Shikamana intervention combined modified Next Step Counseling by 

providers with support from trained peers to improve adherence among GBMSM living with HIV 

in Kenya. A randomized controlled trial with 6-month follow-up was used to determine feasibility, 

acceptability, safety, and initial intervention effects. Generalized estimating equations examined 

differences in self-reported adherence and virologic suppression. Sixty men enrolled, with 27 

randomly assigned to the intervention and 33 to standard care. Retention did not differ by arm, and 
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no adverse events occurred. Feedback on feasibility and acceptability was positive based on exit 

interviews. After adjustment for baseline viral suppression and confounding, the intervention 

group had a 6-fold increased odds of viral suppression during follow-up. A larger trial of a scaled-

up intervention is needed.

Resumen
Los hombres homosexuales, bisexuales y hombres que tienen sexo con hombres (HSH) que viven 

con VIH en entornos con derechos limitados necesitan apoyo para la adherencia a la terapia 

antirretroviral (ARV) debido a diversas barreras incluyendo el estigma. La intervención de 

Shikamana combinó consejería del próximo paso modificada (modified Next Step Counseling) 

realizada por proveedores con el apoyo de pares capacitados para mejorar la adherencia entre la 

poblacion HSH viviendo con VIH en Kenia. Se realizó un ensayo controlado aleatorizado con un 

seguimiento de 6 meses para determinar la factibilidad, aceptabilidad, seguridad y los efectos de la 

intervención inicial. Las ecuaciones de estimación generalizadas examinaron las diferencias en la 

adherencia autoinformada y la supresión virológica. Sesenta hombres fueron inscritos, 27 fueron 

asignados al azar a la intervención y 33 a la atención estándar. La retención no difirió entre ambos 

grupos y no ocurrieron efectos adversos. La retroalimentación según las entrevistas de salida sobre 

la viabilidad y aceptabilidad fue positiva. Después del ajuste de la linea basal de supresión viral y 

los factores de confusión, el grupo de intervención tuvo una probabilidad 6 veces mayor de 

supresión viral durante el seguimiento. Es necesario realizar un ensayo de intervención más 

amplia.
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Introduction

HIV infection is a life-long health problem that disproportionately affects gay, bisexual, and 

other men who have sex with men (GBMSM), including in Kenya. In 2016, HIV prevalence 

was estimated at 5.5% among Kenyan men from the general population, and 18.2% among 

Kenyan GBMSM [1]. Among GBMSM followed in a cohort run by the Kenyan Medical 

Research Institute (KEMRI, a state corporation tasked as the national body responsible for 

carrying out health research in Kenya), HIV incidence was estimated at 8.6 per 100 person-

years (95% confidence interval [CI] 4.2–7.9 per 100 person-years) in 2013, with very high 

incidence among men who had only male sex partners, at 35.2 (95% CI 23.8–52.1) per 100 

person-years [2]. Only 65% of GBMSM had access to comprehensive HIV prevention and 

care services, according to 2016 estimates from the Kenyan Ministry of Health [1]. While no 

published Kenya-specific estimates on the HIV care cascade among GBMSM are available, 

the HPTN 075 study estimated in 2019 that among its participants (GBMSM and 

transgender women at 4 sites in Kenya, Malawi, and South Africa) who were living with 
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HIV at the time of enrolment, 56.3% had been previously diagnosed, 38.8% were in care, 

34.4% were on ART, and 28.4% were virally suppressed [3]. A modeling study published in 

2012 found that increased access to ART for HIV-positive GBMSM could have an important 

impact on preventing new infections in Kenya, not only among GBMSM but also in the 

general population [4]. ART effectively reduces HIV transmission risk [5], but its impact 

depends critically on adherence and retention in care [6].

Since the scale-up of ART began in sub-Saharan Africa around 2005–2006, support for 

patients taking ART has been recognized as an important component of treatment success 

[7]. In resource-limited settings, social capital, defined as “the use of relationships to obtain 

benefits and achieve desired ends” was noted in 2009 as an important way that patients tap 

into supportive relationships to obtain resources such as transportation to appointments and 

funds for needed medication or food [8]. Studies published since that time have noted that 

stigma, discrimination, and criminalization of male-male sex may undermine the ability of 

GBMSM to use social capital to their advantage [9]. Indeed, Kenyan laws criminalizing 

sodomy and male-male sexual relations were recently upheld by Kenya’s supreme court 

[10]. Available evidence suggests that African GBMSM suffer from lack of knowledge 

about and poor access to HIV services [11–13]. One study published in 2011 found that 19% 

of GBMSM participants in Malawi, Namibia, and Botswana reported ever being afraid to 

seek healthcare, 5% reported having been denied healthcare, and 21% had been blackmailed 

because of their sexuality [11]. A study published in 2012 reported that GBMSM 

participating in the KEMRI cohort of people living with HIV had lower adherence, poor 

weight gain, and poor CD4 count response to ART compared to heterosexual men and 

female sex workers participating in the same cohort [14], corroborating that GBMSM may 

face greater or unique adherence challenges requiring targeted intervention. In addition, 

studies with HIV care providers in Kenya suggested that providers were poorly equipped to 

address the needs of MSM and required additional training in order to provide adequate care 

[15–19]. While recently formed advocacy groups for lesbian, gay, bisexual, and transgender 

(LGBT) individuals are contributing importantly to health care gains in Kenya [20], data 

regarding the specific needs of GBMSM and how best to integrate their HIV care and 

treatment into the existing delivery system are urgently needed.

In June 2013 to February 2014, we conducted 30 in-depth interviews with GBMSM living 

with HIV infection on the Kenyan coast, to identify key barriers and facilitators to care 

engagement and ART adherence [21]. Stigma and discrimination were consistent themes 

that appeared across discourse exploring facilitators and barriers to care and adherence, with 

men recounting bad experiences with health providers and in the community that negatively 

affected mental health and led to increased substance use and poor ART adherence [21]. 

Trusted providers, supportive family and friends, and men’s own resilience emerged as 

important facilitators of good treatment outcomes [21]. During the same period, we 

conducted focus group discussions with health providers experienced in providing HIV care 

to GBMSM on the Kenyan coast, in order to assess their views on improving ART 

adherence for GBMSM patients [22]. While providers felt that many barriers faced by 

GBMSM were similar to those faced by other patient populations, providers were aware that 

stigma and discrimination presented additional barriers for GBMSM, and that additional 

training and educations were needed to decrease stigma, both in the health system and in the 
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community [22]. Providers felt that training GBMSM peers was a promising approach to 

assist patients by providing counseling and support that is more attuned to the specific needs 

of GBMSM patients [22].

Based on this work, we developed and published a conceptual model for ART adherence 

among Kenyan GBMSM, which emphasized the roles of access, information, motivation and 

behavioral skills (i.e., the situated access-IMB model) [21]. This model suggested that in the 

context of pervasive anti-GBMSM stigma and discrimination, increased support from 

providers and peers could improve HIV care engagement and promote ART adherence for 

this vulnerable population [21]. We used this model to develop and pilot test an adherence 

intervention incorporating support from both providers and peers [23]. The objective of the 

present study was to evaluate the feasibility, acceptability, safety, and initial effects of the 

Shikamana (Kiswahili for “to form a bond or stick together”) intervention in a pilot 

randomized controlled trial (RCT) to improve ART adherence and viral suppression among 

GBMSM living with HIV in Kenya.

Methods

Setting.

The study was carried out between December 2014 and October 2016 in a research clinic 

run by KEMRI in Mtwapa, Kenya, located on the Kenyan coast 17 kilometers north of 

Mombasa. This clinic provides HIV prevention and treatment services in the context of two 

ongoing cohort studies of adults (HIV-positive or HIV-negative) reporting high-risk sexual 

behavior, including GBMSM and both male and female sex workers [2, 14]. All clinicians 

and counselors working in this clinic have taken a free on-line training course (www.marps-

africa.org) on GBMSM sexual health that has been demonstrated to improve knowledge and 

reduce anti-GBMSM stigma among Kenyan providers [17, 18].

Participant recruitment.

Eligible participants were recruited through verbal outreach and in-person information 

sessions by KEMRI community mobilisers at local LGBT organizations, bars, and night 

clubs, as well as requests for referrals from HIV care providers in the study area (i.e., within 

20–30 kilometers of the research clinic). Potentially eligible individuals interested in the 

study were invited to the research clinic to learn more about the study and be screened for 

eligibility. Men who were participants in KEMRI’s HIV-positive cohort were also eligible 

for enrolment, as many struggled with adherence [14]. Inclusion criteria were as follows: 

self-reported Kenyan nationality; male at birth; 18 years or older; living or working in the 

study area and not planning to move in the next 12 months; self-report of engaging in 

penetrative or non-penetrative sex with a man in the past 12 months; documented HIV-1-

infection; eligible for ART by current Kenyan guidelines (which changed from a targeted to 

a “test and treat” approach during the study period) [24]; and able to communicate in 

Swahili or English. If HIV results were not already available in the research clinic’s records, 

potential participants underwent HIV testing as part of the screening process. To ensure that 

men would be committed to continuing in the RCT, all eligible men who were not already 

enrolled in the KEMRI HIV-positive cohort were enrolled and completed a full cohort visit 
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with collection of data on health and sexual behavior, confirmation of HIV status, and 

clinical care as indicated; after this cohort visit, men were eligible to enroll into the RCT on 

a separate visit if interested. We aimed to recruit and enroll 60 participants, targeting ART-

naïve men to the extent possible, but including at least 30 ART-experienced participants to 

enhance the feasibility of recruitment within the allotted timeline. Because the study was 

focused on feasibility, acceptability, and safety, it was not powered for an efficacy endpoint, 

although estimation of an initial effect size was a stated goal.

Randomization.

Independent monitoring staff from the KEMRI Clinical Trials Unit used Stata to generate 

random assignments (1:1) within two strata: one for ART-naïve (62 numbered envelopes 

prepared) and one for ART-experienced men (34 numbered envelopes prepared). After 

enrollment by study staff, participants drew an opaque, sealed envelope from one of two 

bins: one for ART-naive and the other for ART-experienced men. Based on community input 

and participants’ strong desire to take part in the assignment process, men were allowed to 

draw any envelope from the bin, and were not required to choose the next consecutive 

numbered envelope. Men were not permitted to draw more than one sealed envelope or 

replace an envelope once drawn. Laboratory staff assessing virologic outcomes were blinded 

to study arms; otherwise, study arms could not be blinded after assignment.

Intervention.

A detailed manuscript describing development of the Shikamana intervention and results of 

initial pilot testing has been published, along with the training manuals for peers and 

providers [23]. Briefly, Shikamana consists of two main components:

1. Next Step Counseling by trained providers. Next Step Counseling (NSC), an 

approach using motivational interviewing (MI) techniques, was used by Amico 

et al to promote PrEP adherence in the iPrEx trial [25]. JMS, SMG, and MM 

trained six KEMRI research counselors and two KEMRI clinical officers 

providing HIV care at the study site to employ a modified 6-step version of NSC, 

based on the situated access-IMB model we had developed for the target 

population [21] and using the training manual we developed for the Shikamana 
intervention (see http://links.lww.com/QAD/A788) [23]. In this approach, 

intervention providers used a 6-step process to frame the topic of adherence (i.e., 

adherence is not easy), review progress, explore what makes it easier or harder 

(e.g., situations, feelings, motivation, thoughts, influences from others, skills) to 

adhere, have the participant identify what could make adherence easier, discuss 

together how to accomplish that “next step,” and document the session using a 

standardized form [23]. Training included role playing exercises with feedback 

and took place over 2 days immediately after intervention development. Training 

was repeated in the month before trial enrolment started, and a 1-day refresher 

training was conducted mid-way through the trial. An experienced senior 

counselor with prior training in patient-centered approaches (JN) provided 

supervision and coaching during trial implementation. Participants in the 

intervention arm received individualized modified NSC at all monthly visits, 
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working together with a trained intervention provider to identify a “next step” to 

make their pill-taking or other aspects of adherence easier.

2. Peer support. Training of Shikamana peers, called “Washikaji” (slang for good 

friends), focussed on the provision of information, encouragement, and empathy 

[26]. Washikaji were HIV-positive, ART-experienced GBMSM nominated by 

staff or local LGBT groups based on their interpersonal skills and potential to be 

a role model. All Washikaji (hereafter referred to as peers) were required to be 

certified in peer education by the Kenyan National AIDS and STD Control 

Programme. SMG and MM oversaw a week-long peer training for 8 peers, with 

most sessions led by clinicians and counselors on the study team, using a training 

manual we developed specifically for the Kenyan context (see http://

links.lww.com/QAD/A789) [23]. At the end of the training, peers signed 

confidentiality agreements and were given certificates of completion. 

Intervention participants were introduced to an assigned peer at the baseline visit, 

at which time they exchanged contact information, discussed ART adherence and 

care engagement, and agreed upon an individualized plan for contacts and 

support. To the extent possible, peers were matched to participants on sexual 

identity, age group, and neighborhood of residence; participants could also 

specify individual preferences for matching with peers. Peer duties included 

emphasizing the importance of pill-taking, reminding participants of 

appointments, and helping to trace participants who missed study visits. Peers 

made regular contacts (at least weekly in month 1, then at least monthly through 

month 6) with their assigned participants by telephone, SMS (text messages), 

WhatsApp (messaging app for smart phones), or in person, according to the plan 

determined by each peer-participant pair. Peers worked as volunteers but 

received 1,500 Kenya shillings (≈$15) in air time for calls and texts, as well as 

transport reimbursement for tracing and to attend monthly supervision meetings 

with a study clinician (OC) to exchange information on participant progress, 

receive support, reinforce training, and resolve any problems. Peers kept regular 

logs of their contacts with participants; these were reviewed by the supervising 

clinician at each meeting.

Control condition.

The control condition consisted of standard adherence counseling per Kenyan guidelines at 

each monthly visit and an invitation to attend a monthly support group available to all clinic 

patients taking ART. Per standard practice at the KEMRI research clinic, attendance at the 

support group was not monitored. Due to staffing constraints, the same counselors who were 

trained in the NSC intervention provided standard counseling for the control condition. For 

control participants, these counselors were instructed to strictly follow a counseling checklist 

that was used to operationalize standard adherence counseling in a completed randomized 

trial of an adherence intervention in Kenya [27]. The checklist focuses on assessing patient 

knowledge (7 items) and motivation (5 items), and how patients are taking their medications 

(Supplemental Material 1). The KEMRI Clinical Trials Unit provided external monitoring of 

the study, including review of digitally recorded counseling sessions to assess fidelity of 
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delivery of the intervention versus standard counseling protocols, using Supplemental 

Material 1 and a session recording document used for all intervention counseling visits 

(Supplemental Material 2).

Study procedures.

In accordance with Kenyan guidelines during the study period [24], all participants received 

information on their ART regimen, management of side effects, and the importance of 

adherence. Participants underwent safety laboratory testing (i.e., hemoglobin, ALT, and 

creatinine) one week prior to ART initiation; men with ART experience underwent all pre-

ART study procedures while continuing their previously prescribed regimen. At the baseline 

visit for this study, each participant was provided his regimen in a pill bottle equipped with a 

medication event monitoring system cap (MEMS®, Seraing, Belgium) capable of recording 

the date and time of each cap opening. Participants were informed that MEMS® caps were 

being used to measure their medication-taking and would not be replaced if lost.

After the baseline visit, the study visit schedule followed Kenyan guidelines for monitoring, 

with a brief clinical check 2 weeks after ART initiation then monthly visits for 6 months. At 

each study visit, counseling was provided according to study arm; these sessions were 

digitally recorded unless recording was refused by the participant. After counseling was 

completed, participants went to the clinic pharmacy, where they completed a brief audio 

computer self-interview (ACASI) including the adherence measures described below, while 

awaiting their refill; this ACASI was done separately from the counseling process to reduce 

self-presentation bias [25]. Pharmacy staff captured MEMS® data before refilling the pill 

bottle. At baseline, month 3, and month 6, a more detailed ACASI survey was used to 

capture risk behavior and health status (including the variables presented in Table 1), a full 

physical exam was conducted, and blood was collected for real-time safety and CD4 count 

monitoring and storage for batched viral load testing at the end of the study. Participants 

were reminded in advance of study visits and traced by cell phone or in person if necessary, 

in the event of a missed visit. All non-scheduled clinic visits and participant contacts were 

documented. While cell phone ownership was not required for participation, most 

participants owned or had access to a cell phone. A transportation reimbursement was 

provided at all study visits, regardless of study arm; no additional reimbursement or cell 

phone credit was provided to intervention participants.

Per Kenyan guidelines at the time [24], all ART-naïve participants and most ART-

experienced participants were prescribed a single-tablet regimen consisting of tenofovir, 

lamivudine, and efavirenz. Two ART-experienced participants continued an older single-

tablet regimen consisting of zidovudine, lamivudine, and nevirapine, as their CD4 counts did 

not meet immunological failure criteria. Comprehensive HIV care was provided to all study 

participants in accordance with Kenyan guidelines, including screening for tuberculosis and 

sexually-transmitted infections and provision of co-trimoxazole and isoniazid prophylaxis as 

indicated [24]. Blood specimens from baseline, month 3, and month 6 were tested for CD4 

cell count (BD FACSCount, BD Biosciences, San Jose, CA, USA) within one day of sample 

collection. Stored specimens from these 3 timepoints were batch tested for HIV-1 RNA level 

(Xpert® HIV-1 Viral Load, Cepheid, Sunnyvale, CA, USA) at the end of the study; viral 
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load results were not available in real time. All laboratory tests were conducted at KEMRI-

Wellcome Trust laboratories.

Feasibility, acceptability, and safety measures.

Feasibility was assessed based on effort required by staff and peers, willingness of staff and 

peers to deliver the intervention, and the fidelity of intervention delivery as assessed by an 

external study monitor. Acceptability was assessed based on the willingness of GBMSM 

participants to participate in the trial and engage with the two intervention components, and 

feedback from participants about whether and to what extent the intervention helped them. 

Safety was assessed based on ongoing study monitoring and reporting of harms to 

participants, peers, or study staff. Throughout the study and after its conclusion, provider 

views on these three outcomes were assessed by discussions during regular staff meetings, 

and peer views were assessed at meetings with the peer supervisor. These meetings were 

minuted but not recorded. Participant views were collected during exit interviews conducted 

for all trial participants regardless of study arm, upon withdrawal or completion of the study. 

Topic guides for exit interviews were designed to elicit feedback about acceptability of the 

study and its procedures, determine whether intervention participants noticed any difference 

from standard counseling, and evaluate whether intervention participants found their 

assigned peer to be helpful or had any problems. In addition, participants were asked 

whether they felt they had experienced any social harm as a result of study participation. 

Detailed notes, called “debrief reports,” were taken at these interviews, which were also 

digitally recorded unless recording was refused by the participant.

Fidelity.

Fidelity to intervention delivery was assessed by review of documented peer contacts for the 

peer component. For the counseling component, digitally recorded counseling sessions and 

study records were reviewed to determine conformity to standard operating procedures for 

each study arm, guided by the standard counseling checklist (Supplemental Material 1) and 

NSC documentation form (Supplemental Material 2). These reviews were doneat two points 

during study implementation, with feedback to counselors on any divergence noted.

Adherence and viral suppression data.

Self-reported adherence measures included a question on the frequency of taking ART (“In 

general, how often do you take your antiretrovirals?”), two self-rating scales developed by 

Wilson et al (“In the last 30 days, how good a job did you do taking your HIV medication in 

the way you were supposed to?” and “In the last 30 days, how often did you take your HIV 

medication in the way you were supposed to?”) [28, 29] and a validated visual analog scale 

(VAS) [30]. For the VAS, participants were instructed: “Put a mark on the line below at the 

point showing your best estimate of how much medication you have taken in the last month. 

We would be surprised if this was 100% for most people.” MEMS® cap data were used to 

calculate adherence rates for the period since the last visit.
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Data analysis.

Analysis of data on feasibility, acceptability, and safety included summary statistics on study 

recruitment and retention in the intervention, external monitoring reports, summaries of staff 

and peer meeting minutes, and interview debrief reports. These materials were reviewed in 

real time by the study team as part of study monitoring, using a qualitative method 

developed by study authors (JMS and KRA) previously found to produce accurate results 

[31]. Following this methodological procedure, “debrief report” materials were analyzed 

independently by two study authors (SMG, MM) to identify major themes related to 

intervention feasibility, acceptability, and safety.

Quantitative baseline characteristics of each participant group were summarized using 

proportions and medians with interquartile ranges. Fisher’s exact tests and Wilcoxon rank 

sum tests were used to identify factors that were not equally distributed across study arms or 

associated with loss to follow-up. In assessing post-intervention clinical outcomes, we used 

an intent-to-treat approach, including all participants according to their randomized 

assignment. Because study visit attendance and retention did not differ by study arm and 

most participants who were lost to follow-up reported transferring their HIV care elsewhere, 

we used a complete-case approach and did not impute missing data after the baseline visit.

The primary clinical outcomes were post-intervention VAS adherence (dichotomized at 

≥80% vs. <80% [32]), and post-intervention plasma viral load data (dichotomized at >40 

copies/mL vs. ≤40 copies/mL). Because MEMS® data were missing for 27.5% of 

participants who attended the month 6 visit due to lost or forgotten MEMS® caps, MEMS® 

adherence was not analyzed as an outcome. To assess intervention impact on outcomes over 

multiple visits, we used generalized estimating equations (GEE) with a logit link, robust 

standard errors, and an exchangeable correlation matrix to account for intra-individual 

correlation across visits. These analyses used all visits at which each outcome was measured 

(i.e., months 1–6 for adherence; month 3 and month 6 for viral load suppression), with a 

focus on evaluating the main effect of the intervention (i.e., difference across groups), given 

limited power [33]. Since we had no pre-intervention baseline for adherence, we adjusted 

the post-intervention VAS adherence outcome for ART status before the study (i.e., ART-

experienced vs. ART-naïve), since adherence may be optimal right after ART initiation and 

wane over time. The model for post-intervention viral load suppression was adjusted for 

baseline viral load suppression. We explored the effect of time on the post-intervention 

effect by evaluating a group by time interaction term. In addition, we evaluated for potential 

attrition bias by adjusting for variables associated with loss to follow-up that were also 

associated with the outcome of interest at p<0.20 when modeled with the study arm 

indicator and each outcome’s baseline. Finally, a sensitivity analysis was conducted with 

VAS adherence dichotomized at ≥95% vs. <95%, to see if use of this higher threshold 

impacted results.
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Results

Study population.

Between June 16, 2015 and April 13, 2016, 79 men were screened for the intervention, of 

whom 65 were eligible (Figure 1). Five men declined to participate, saying they were not 

ready to start ART or needed more time to consider the study. Sixty men enrolled, of whom 

33 (55%) were assigned to standard care (17 ART-experienced and 16 ART-naïve) and 27 

(45%) were assigned to the intervention (16 ART-experienced and 11 ART-naïve). Table 1 

presents baseline characteristics of the participants in each study arm. Although there were 

more ART-experienced men (59.3% vs. 51.5%, X2=0.36, p=0.61) and more men with viral 

suppression at baseline (65.2% vs. 46.7%, X2=1.81, p=0.27) in the intervention than in the 

standard care group, there were no significant between-group differences at baseline.

Feasibility and acceptability.

Recruitment targets were obtained on time, although we exceeded the target number of ART-

experienced men due to challenges enrolling men who had never taken ART. One trained 

peer dropped out prior to the trial, due to competing priorities. All intervention providers and 

peers found procedures to be feasible and not overly time-consuming, according to analysis 

of qualitative notes from discussions on this topic at 40 peer and staff meetings held during 

and immediately after the study. Intervention providers stated that they came to prefer NSC 

over standard counseling, which took a similar amount of time but was less tailored, and 

intervention recipients appreciated that NSC was more “in depth” and focused on pill-

taking.

In exit interviews conducted with 23 of the 27 intervention participants, none reported any 

problem with NSC when asked how they found this approach. Six ART-experienced and 

three ART-naïve participants who had received adherence counseling prior to the trial noted 

a difference from standard counseling, with comments on how it was “more intense” or 

“deeper,” provided closer follow-up across sessions, and had a greater focus on pill-taking 

skills. Three intervention participants withdrew from the peer component and continued the 

trial with NSC only; their reasons provided were as follows: one participant was originally 

from outside the study area and was unsure he and a peer could relate to each other, and two 

had expectations that a peer would provide financial assistance or help with household 

chores rather than play a more limited role focused on adherence. In all three cases, 

discontinuation of the peer relationship led to no identified problems for participants or 

peers. For the 24 successful peer-peer pairings (89%), acceptability was high and feedback 

positive. Although two participants reported limited contact (i.e., only monthly) with their 

peer after the first month, most reported more regular contact (e.g., providing daily pill 

reminders by SMS during the first month, often continuing with weekly or more frequent 

contacts after that point). Peers were praised for providing positive role models, offering 

counseling and education, helping men observe pill times by texting reminders, and teaching 

skills such as how to take pills discretely when others were around and how to plan for safe 

disclosure. While much of the interaction between peers and participants occurred via SMS 

and WhatsApp, most peers met with participants in person on a weekly basis for at least one 

month, and participants felt the peers were supportive and available when needed.
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At a final feedback meeting with all seven peers who had been active in the study, peers 

reported that the intervention had increased cooperation among themselves and between 

themselves and clinic staff. The peers felt that the intervention worked because a peer was 

more credible to GBMSM participants when providing advice, and could help overcome 

misinformation and other barriers to adherence in ways that providers could not. Men also 

felt that the one-on-one pairing between a peer and his assigned participants was more 

meaningful than participation in a support group, where conversations were perceived to be 

more superficial and sometimes quarrelsome. The only challenges reported were with 

participants who expected too much (e.g., help with obtaining food, help with domestic 

chores) or were otherwise too demanding of the peer’s time; this seemed to occur more often 

when the peer already knew a participant prior to the study. Peers also stated that it was 

challenging to decrease support over time and promote independence. In line with this 

comment, several peers opted to continue providing support to patients they had helped after 

the study ended.

Safety.

Four adverse events were reported by trial participants (a road accident, appendicitis, 

pneumonia, and an arrest for “disturbing the peace”), none of them study-related. In 

addition, no study-related social harms were reported to clinic staff or peers during clinic 

visits, tracing contacts, or in the 23 exit interviews with intervention participants. 

Importantly, none of the peers reported an adverse event due to the study; because peers 

disclosed their HIV status to participants during the initial introduction meeting, it is 

noteworthy that no peer reported problems due to unwanted disclosure of their HIV status by 

participants.

Fidelity.

Of 292 documented successful peer-participant contacts, 75% were by phone, 23% in 

person, and method was missing for 2%. The median number of successful contacts in 

month 1 was 5 (interquartile range [IQR], 5–7); after month 1, the median number of 

successful contacts was 8 (IQR, 4–11). According to independent monitoring by the KEMRI 

Clinical Trials Unit, both conditions (i.e., intervention NSC and standard adherence 

counseling) were delivered with good fidelity to the study protocol, with only minor 

deviations (i.e., discussion of a “next step” noted in <5% of standard adherence counseling 

sessions audited).

Care engagement and adherence measures.

Retention was 85% in each arm (X2=0.0013, p=1.00), with 5 of 33 standard care participants 

and 4 of 27 intervention participants lost to follow-up. Median visit attendance over the 6-

month follow-up period, including the week 2 visit, was 7 (IQR, 6–7, range 2–7) in the 

standard arm versus 7 (IQR, 7–7, range 2–7) in the intervention arm (Z=−0.85, p=0.39). 

Figure 1 presents information on retention at specific visits. While attrition did not differ by 

study arm, more men who had only male sex partners were lost to follow-up than men with 

both male and female partners (6 of 15 [40.0%] vs. 3 of 45 [6.7%], X2=9.80, p=0.005) and 

more men who had participated in the KEMRI cohort for <12 months were lost to follow-up 

than those who had participated for ≥12 months (7 of 25 [28.0%] vs. 2 of 35 [5.7%], 
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X2=5.68, p=0.03). Men with lower CD4 counts at baseline were also more likely to be lost 

to follow-up (median CD4 count 267 vs. 510, Z=−2.50, p=0.01).

Intervention Effects.

Figure 2A presents the proportion of participants with post-intervention (i.e., month 1-month 

6) VAS adherence ≥80% in each study arm; inset panels break down this difference among 

ART-naïve (2B) vs. ART-experienced participants (2C). In GEE analysis, the intervention 

was not associated with a higher odds of VAS adherence ≥80% (odds ratio [OR] 1.53, 95% 

confidence interval [CI] 0.63 – 3.75, Z=0.94, p=0.35); this result was very similar after 

adjustment for baseline ART status (i.e., ART-naïve vs. ART-experienced, Table 2). When a 

time-by-group interaction term was added to the model, the main effect of the intervention 

was not associated with an increased odds of VAS adherence ≥80% (adjusted OR 1.52, 95% 

CI 0.50 – 4.67, Z=0.73, p=0.46) and the group-by-time interaction term was not significant 

(adjusted OR 1.00, 95% CI 0.82 – 1.23, Z=0.00, p=1.00). In a limited model with 

adjustment for baseline ART status and time in the KEMRI cohort (which was associated 

with the outcome at p<0.20), the odds of VAS adherence ≥80% still did not differ between 

groups (adjusted OR 1.76, 95% CI 0.70 – 4.41, Z=1.21, p=0.23). Use of a VAS adherence 

threshold of ≥95% did not change these results.

Figure 3A presents the proportion of participants with baseline and post-intervention viral 

suppression in each study arm; inset panels break down this difference among those without 

(3B) and with (3C) viral suppression at baseline. In GEE analysis of the viral suppression 

outcome, the intervention was associated with a 6-fold higher odds of viral suppression (OR, 

6.24, 95% CI 1.28 – 30.5, Z=2.26, p=0.02); this estimate changed only slightly after 

adjustment for baseline viral load suppression (adjusted OR 5.74, 95% CI 1.18 – 27.8, 

Z=2.17, p=0.03). A model including a group-by-time interaction failed to converge. After 

adjustment for baseline viral load suppression and time in the KEMRI cohort (which was 

associated with the outcome at p<0.20), the odds of viral suppression remained higher in the 

intervention group (adjusted OR 6.07, 95% CI 1.40 – 26.2, Z=2.41, p=0.02).

Discussion

The Shikamana intervention, which consisted of NSC and peer support for HIV-positive 

GBMSM taking ART, was feasible, acceptable, and safe, based on this small RCT. Trained 

counselors delivered the Shikamana NSC intervention to the intervention group at monthly 

visits with good fidelity, based on monitoring of recorded counseling sessions. While not all 

participants accepted ongoing peer support, 89% of intervention participants received 

support from a trained peer, called a “Washikaji.” In qualitative feedback, peer support was 

deemed helpful by many of the participants, and the matching of HIV-positive peers to new 

ART patients proved safe. Retention was similar in both study arms, although men with 

lower CD4 counts at baseline, only male sex partners, or a shorter follow-up time in the 

KEMRI cohort before the trial were less likely to be retained in the study. The proportions of 

men with self-reported adherence ≥80% and with viral suppression were both higher in the 

intervention group at all post-enrolment timepoints and the intervention was associated with 

a significant increase in viral suppression, suggesting that the Shikamana intervention could 
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improve treatment outcomes in this vulnerable and marginalized population, if its effects are 

sustainable.

The Shikamana intervention used NSC, which involves brief guided discussions to identify 

adherence needs and strategize on how to make taking ART easier in the context of one’s 

life, using MI techniques. We modified NSC slightly to simplify procedures for our setting, 

where most HIV counselors have limited training [23]. While MI-based approaches such as 

NSC have become common in the United States, their application to ART adherence 

promotion in African settings has been limited to date, despite their promise [34, 35]. In this 

study, the MI approach was preferred by counselors and described as being equally or more 

acceptable by participants compared to standard adherence counseling, which is more 

didactic and less patient-centered in its approach. Moreover, NSC involves a joint process of 

problem identification and solving, with ongoing monitoring of these efforts; standard 

counseling does not focus on this process in the same way. We did not provide any set topics 

for discussion over a given number of intervention sessions, which increased feasibility by 

having counselors focus on a general approach instead of a detailed curriculum. This format 

also enhanced tailoring to whatever topic was most salient for each patient, whether 

disclosure concerns or having their pills available when away from home (two frequently 

discussed topics). Importantly, NSC providers and Washikaji were trained to maintain focus 

on improving participants’ adherence and engaging in care; although they were trained to be 

receptive to and validating of participants’ other types of problems (e.g., social, financial), 

they referred participants to other sources for assistance with these issues. Notes on prior 

sessions helped counselors to remember the “next steps” discussed at prior sessions and to 

build on or review past efforts. Counselor training in intervention provision was conducted 

twice before the RCT, and a refresher training was conducted mid-way through the trial. 

This investment in counselor training helped build important skills and may have addressed 

staff needs such as sensitivity training that were identified in our qualitative work [22].

This study was somewhat unique in combining peer support by trained ART-experienced 

men with the provider-delivered NSC intervention. Peer supporters or “navigators” have 

been successfully used in studies to support ART adherence in a number of settings, 

although results have been mixed [36–38]. Our trained GBMSM peers were selected based 

on their HIV status, willingness to disclose their status to matched peers, successful ART 

adherence, and personal attributes. Of note, the Washikaji had similar backgrounds and 

faced similar structural and economic barriers to those faced by the intervention participants. 

While one trained peer dropped out of the program, seven peers provided valuable 

information about HIV and sexual health, encouragement to adhere, and empathy regarding 

social challenges to their assigned participants. Our peers also provided valuable information 

to the care team on specific problems their assigned participants were facing, acting as 

informal case managers when men needed assistance related to side effects, mental health, 

or substance use. Study participants’ feedback on the peer component was positive and 

seemed most important for men who were socially isolated or knew no one else living with 

HIV infection. While peer interventions to promote ART adherence have been used 

successfully in many settings, this is the first study to our knowledge of the use of a peer 

intervention to promote ART adherence for GBMSM in an African setting.
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While this small RCT had promising results, a fully powered trial is needed to evaluate the 

Shikamana intervention for GBMSM in sub-Saharan Africa. Such a trial would be 

challenging, given the stigma and criminalization faced by this population in many African 

countries; study sites would need to be carefully selected to ensure that research could be 

conducted without risk to participants. In a larger study, potential mediators or moderators of 

the intervention could be evaluated, leading to important insights about how this approach 

might work. Our initial results presented here suggest that men who had already attained 

viral suppression at baseline may have benefitted minimally from the intervention, implying 

that specifically targeting ART-naïve men and those with adherence challenges could be 

more impactful. Men who had low CD4 counts at baseline and men who had only male 

partners were less likely to be retained, suggesting that men who face higher levels of stigma 

and those who have delayed seeking care may need more support and attention. Given high 

levels of stigma, depression and substance use in this and other GBMSM cohorts in Kenya 

[39, 40], interventions that address these mental health issues specifically are also needed. 

Of note, we asked our intervention providers to focus the NSC used in Shikamana on ART 

adherence and left risk reduction counseling to the peers. While integrated NSC approaches 

have been successfully implemented in the United States [41], adapting the integration of 

safer sex components for GBMSM in African settings will require GBMSM community 

input, to ensure a sex-positive and non-stigmatizing approach, which was beyond the scope 

of this pilot. For this reason, we are currently using a community-based participatory 

approach to adapt the Shikamana intervention for HIV prevention, including pre-exposure 

prophylaxis (R34 MH118950).

Despite promising results in terms of feasibility, acceptability, safety, and initial effect size, 

this RCT had several limitations. First, while retention was 85% overall, outcomes including 

acceptability, safety, and viral suppression are unknown for participants who did not 

complete the study. In addition, some outcome data were missing due to skipped ACASI 

questions or failed viral load tests. MEMS® data capture was suboptimal due to frequent 

loss of MEMS® caps, and we did not have funds for testing of antiretroviral drug levels. 

Second, because the intervention combined NSC with peer support, we are unable to say 

which of the two intervention components is most promising. Third, acceptability and 

feasibility were assessed using qualitative measures, and no quantitative scales or a priori 

benchmarks to assess these constructs were included in study instruments. Fourth, the trial 

took place in a research clinic with years of experience providing care to GBMSM and a 

high ratio of both peers and providers to participants, and therefore may not reflect what is 

achievable in a less monitored or well-resourced setting. Although the same team delivered 

the intervention and standard care due to staffing constraints, close monitoring by the 

KEMRI clinical trials group likely limited exposure to the intervention in the standard care 

arm. Fifth, follow-up was limited to 6 months, and therefore we cannot comment on the 

sustainability of any effect after this timepoint. Finally, the men who agreed to participate in 

this study may differ from other HIV-positive GBMSM in Kenya, and results cannot be 

generalized to the broader population of Kenyan GBMSM.

Graham et al. Page 14

AIDS Behav. Author manuscript; available in PMC 2021 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Conclusions

In conclusion, the Shikamana intervention, which used peer and provider support to promote 

care engagement and ART adherence among HIV-positive GBMSM, appears to be feasible, 

acceptable, and safe in a rights-constrained setting in which stigma and discrimination are 

pervasive. While power was very limited, our results suggest an effect size compatible with 

increased viral suppression in this vulnerable population. A fully powered trial to evaluate 

the two intervention components and assess for effectiveness in a larger setting is needed. 

Additional interventions and implementation science research to support GBMSM living 

with HIV infection and to foster the adoption of successful MI- and peer-based approaches 

to ART adherence support will be needed to build on this preliminary work.
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Figure 1. 
CONSORT trial flow diagram.
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Figure 2. Proportion of participants in each study arm who reported VAS adherence ≥80% at 
each post-intervention timepoint (i.e., months 1–6 after study enrolment).
Panel A graphs responses for the 59 participants with at least one follow-up visit. Panel B 

graphs responses for the 27 participants who were ART naïve at baseline and had at least 

one follow-up visit. Panel C graphs responses for the 32 participants who were ART 

experienced at baseline and had at least one follow-up visit. Although a higher proportion of 

participants in the intervention arm reported VAS adherence ≥80% at all post-intervention 

timepoints, this difference was not significant in GEE analysis.
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Figure 3. Proportion of participants in each study arm with viral suppression (≤40 copies/mL) at 
baseline, month 3, and month 6.
Panel A graphs responses for 53 participants at baseline, 48 at month 3, and 47 at month 6. 

Panel B graphs responses for participants who had unsuppressed viral load at baseline, 

including 24 participants at baseline, 20 at month 3, and 20 at month 6. Panel C graphs 

responses for participants had suppressed viral load at baseline, including 29 participants at 

baseline, 25 at month 3, and 25 at month 6. Overall, the proportion of participants with viral 

suppression in the intervention group was initially higher and remained higher at the two 

post-intervention timepoints. Among participants with unsuppressed viral load at baseline, a 

higher proportion of participants in the intervention arm had viral suppression at month 3 

and month 6, compared to the standard care group. Among participants with suppressed 

viral load at baseline, all intervention participants maintained viral suppression at post-

intervention timepoints, while some participants in the standard care group were 

unsuppressed at month 3.
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