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22 Abstract 

23 Introduction: HIV care engagement is lower among Black sexual-minority men relative to other 

24 racial/ethnic groups of sexual minority men. Being in a primary relationship is generally 

25 associated with more successful HIV care engagement across various populations. However, 

26 among Black sexual-minority men, the association between primary-relationship status and HIV-

27 related outcomes is inconsistent across the HIV care continuum. Given the ubiquity of mobile 

28 technology access and use among racial/ethnic minority communities, leveraging mobile 

29 technology for HIV care engagement appears a promising intervention strategy. This paper 

30 outlines the protocol of the LetSync study, a pilot randomized-controlled trial of an mHealth app 

31 intervention developed using the Framework of Dyadic HIV Care Engagement to improve care-

32 engagement outcomes among Black sexual-minority male couples living with HIV.

33 Methods and Anaysis: Eighty Black sexual-minority men in couples (n= 160) will be enrolled 

34 to pilot test the LetSync app. At least one member of each dyad must be both HIV-positive and 

35 self-identify as Black/African American. Couples will be randomized to either a waitlist-control 

36 arm or an intervention that uses relationship-based approach to improve HIV care engagement. 

37 We will assess feasibility and acceptability of trial procedures and intervention protocols based 

38 on pre-defined metrics of feasibility and acceptability. Execution of the study will yield the 

39 opportunity to conduct analyses to test the measurement and analysis protocol on antiretroviral 

40 therapy (ART) adherence by comparing the intervention and waitlist-control arms on self-

41 reported and biological (hair sample) measures of adherence. 

42 Ethics and Dissemination: Study staff will obtain electronic consent from all participants. This 

43 study has been approved by the University of California (UCSF) Institutional Review Board. 

44 Study staff will work with the Community Advisory Board at the UCSF Center for AIDS 
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45 Prevention Studies Board to disseminate results to participants and the community via open 

46 discussions, presentations, journal publications, and/or social media. 

47 Trial Registration

48 The study was registered on ClinicalTrials.gov (NCT04951544) on July 7, 2021.

49 Strengths and Limitations of This Study

50  mHealth interventions have traditionally focused on a single users’ experience and 

51 outcomes, which LetSync will challenge by harnessing couples resilience and ability to 

52 problem-solve together, both of which impact dyadic coordination and, in return, can 

53 improve HIV care engagement.

54  Involving participants in the app development process can allow for higher chance of 

55 acceptability of future iterations.

56  The remote nature of our study breaks down barriers to participation such as travel, time, 

57 and expenses.

58  This intervention does not allow users to directly engage with the healthcare system.

59  Due to this being a couples’ study, it is possible that couples can break up during study 

60 participation which can impact feasibility results of the app.

61 Introduction

62 Black sexual-minority men (i.e., gay, bisexual, and other men who have sex with men [MSM]) 

63 account for 26% of 37,968 new HIV diagnoses in the US in 2018 and 37% of new diagnoses 

64 among all MSM.1,2 Black MSM also show the least favorable HIV care engagement outcomes 

65 (i.e., testing, linkage to and retention in HIV care, viral suppression) relative to other 

66 racial/ethnic groups of MSM 3,4 Suboptimal adherence to antiretroviral therapy (ART) can lead 
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67 to transmission and detrimental clinical outcomes.5,6 Based on current data, it is estimated that 

68 one in two Black MSM will be diagnosed with HIV during their lifetime.7,8 

69 National estimates show that a third to a half of Black MSM with HIV are in a primary 

70 relationship,9–11 which is associated with favorable outcomes in healthcare engagement via social 

71 support pathways.12–15 Dyadic approaches are part of a multilevel intervention approach; yet, 

72 they remain poorly understood among Black MSM.16 Emergent evidence show that Black MSM 

73 in couples help each other engage in HIV care and treatment but that many do so 

74 inconsistently.17,18 Additional characteristics of the dyad may moderate the effect of a primary 

75 relationship on HIV care engagement.14,15,19–21 For example, Black couples with HIV may 

76 engage in joint problem-solving, a collaborative problem-focused approach to coping with stress, 

77 and dyadic coordination, or the synchronization of activities and behaviors necessary in HIV care 

78 and treatment.18,22

79 With more than 75% of the US adult population owning smartphones,23 mobile health (mHealth) 

80 has emerged as a promising tool in healthcare including HIV prevention, care, and management 

81 efforts.24–26 Although mHealth has been shown to be feasible, acceptable, and effective among 

82 Black MSM,26–35 no dyadic mHealth interventions exist for this population even as Black MSM 

83 face many unique barriers to care and treatment.36 Compared to White MSM, Black MSM are 

84 20% less likely to be linked to, engaged and retained in HIV care due to social and structural 

85 inequities such as racial discrimination,37 access to ART,38,39 food and housing insecurity,40,41 

86 and over-criminalization and policing of Black communities.39 Low retention rates can also be 

87 explained by inequities in the healthcare system, such as experiencing stigma and shame from 

88 healthcare providers.42 Black sexual-minority couples show great interest in using a couples-

89 based app to facilitate joint problem-solving to coordinate care and treatment activities, and 
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90 provided ideas for the app features they want.22,36 In contexts where same-sex relationships are 

91 highly stigmatized, Black sexual-minority couples may appreciate an app that focuses on their 

92 primary romantic relationships.

93 Guided by the Framework of Dyadic HIV Care Engagement (Fig. 1),18,22 initial designs were 

94 created for a dyadic mHealth application (app) intervention called LetSync, for “let’s 

95 synchronize,” to target dyadic coordination and joint problem-solving skills to improve retention 

96 in care and ART adherence. LetSync aims to facilitate among couples the dyadic coordination 

97 and joint problem-solving necessary for optimal engagement in HIV care among Black MSM.

98 This protocol paper describes the pilot randomized control trial to assess the feasibility and 

99 acceptability of the study protocols and procedures, assess the feasibility and acceptability of 

100 using LetSync, and test measurement and analysis protocols on preliminary data of app use on 

101 ART adherence. Fully developing a couples-based mHealth intervention will require that we 

102 translate findings to inform LetSync designs and iteratively develop, refine, and pilot-test 

103 prototypes for a large-scale, future efficacy trial. 

104 Fig.1

105

106 Framework of Dyadic HIV Care Engagement.

107 Methods and Analysis

108 SETTING AND PARTICIPANTS

109 LetSync is a single-site, pilot randomized control study with the primary goal of assessing 

110 feasibility and acceptability of the mobile app, LetSync, among 80 Black sexual-minority couples 

111 (n= 160) living in the US. The sample size was chosen to be adequate to gauge feasibility and 
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112 acceptability while remaining feasible for a pilot. Participants will be randomized to immediately 

113 begin the intervention or wait six months. A waitlist-control design (Fig. 2) will allow us to 

114 evaluate two versions of LetSync, a later version iteratively refined based on feedback about the 

115 previous version.43 LetSync will be developed by a third-party app developer to be compatible 

116 with both iOS and Android.

117 Fig. 2

118

119 Timeline of LetSync Intervention.

120 Participation in the study will last 14 months, with assessments conducted at baseline, 6, 8, and 

121 14 months. We will collect feasibility and acceptability data, as well as preliminary data on ART 

122 adherence as measured by antiretroviral (ARV) concentrations in hair. Participants will consent 

123 to the study and complete an initial baseline survey online. Study staff will communicate with 

124 participants through text, email, phone, and Zoom. The University of California, San Francisco 

125 (UCSF) Institutional Review Board (IRB) has reviewed and approved this study.

126 ELIGIBILITY

127 Black MSM who are at least 18 years old, living with HIV in the US, and in a primary 

128 relationship with another man for at least 2 months will be eligible to participate. A primary 

129 relationship will be defined as a commitment to someone over and above anyone else that has 

130 lasted at least three months and includes a sexual relationship.44 

131 At least one member of the couple must be both African American/Black and living with HIV 

132 (Index) who is either not on ART or is <100% ART adherent as assessed via a 3-item adherence 

133 measure.45 Their partners can be of any race or ethnicity, and any HIV status. Among couples 
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134 where both partners may be an Index, one will be chosen at random to be the Index and the other 

135 as the partner. Both partners must own or have access to a smartphone.

136 We will exclude individuals who (1) report fear of intimate partner violence resulting from 

137 participation as assessed at screening,46,47 (2) are unwilling or unable to disclose HIV status to 

138 primary partner, or (3) are presenting evidence of severe cognitive impairment that would 

139 prevent comprehension of study procedures assessed during informed consent. 

140 PATIENT AND PUBLIC INVOLVEMENT

141 Prior to the design of LetSync, investigators conducted formative research with Black sexual-

142 minority men in the San Francisco Bay Area. They found that Black sexual-minority couples 

143 have strong mHealth preferences, showing great interest in using a mobile app to facilitate joint 

144 problem-solving strategies to achieve optimal HIV care engagement.36 We will also assemble a 

145 Community Advisory Board of Black sexual-minority couples to obtain feedback on LetSync 

146 prototypes and develop LetSync v1.0.

147 STUDY PROCEDURES

148 Recruitment

149 We will utilize a multi-pronged recruitment approach. Examples include attending virtual events 

150 hosted by community-based organizations serving Black/African American and/or sexual-

151 minority communities impacted by HIV/AIDS, placing targeted online advertisements on social 

152 media (e.g., Facebook), and asking clinics that serve Black MSM with HIV to distribute flyers. 

153 We will also utilize UCSF Recruitment Letter Services and contact participants of other UCSF 

154 studies who gave consent to be contacted. Besides the San Francisco Bay Area, we will prioritize 
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155 recruiting from US cities with the highest prevalence of HIV among Black MSM (e.g., Atlanta, 

156 GA; Los Angeles, CA; Washington, D.C.; Houston, TX).

157 Screening

158 Study staff will provide a brief overview of the study to prospective participants, answer any 

159 questions, and complete an eligibility screening over the telephone. Targeted online 

160 advertisements will link to an online pre-screener that interested individuals can take to see if 

161 they qualify. Only those who are potentially eligible (based on screener responses) will be 

162 contacted by study staff. Ineligible responses will be recorded along with the reasons why (e.g., 

163 not living with HIV, not in relationship with a man). 

164 Consent/Enrollment

165 If found to be eligible upon screening, individuals are sent an informed-consent form and 

166 baseline survey to complete electronically. Eligible individuals will be instructed to read the 

167 online consent form in full and ask any questions they may have. 

168 INTERVENTION

169 Randomization

170 After obtaining informed consent from both members of the dyad, the Principal Investigator will 

171 randomize couples to the Intervention or Waitlist-Control groups using a randomization-plan 

172 generator. Study staff will then inform couples which group they have been randomly assigned 

173 to.

174 Intervention Content: LetSync 
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175 To enhance the couples’ capacity for HIV care engagement, LetSync was designed with the core 

176 concepts of problem-solving therapy in mind. Problem-solving therapy consists of distinct steps 

177 to help identify problems one may have, possible solutions to follow, and the advantages and 

178 disadvantages to each.48 Problem-solving therapy has shown to be effective in other mHealth 

179 interventions (e.g., iProblemSolve, a goal-setting app targeting individuals).49 

180 The defining feature of LetSync is ‘My Action Plan’, which will guide the Index to arrive at a 

181 tailored action plan that addresses a component of HIV care engagement. The Index will identify 

182 current HIV care engagement and general health-related issues, choose strategies for addressing 

183 the issues (strategies already extant in the app plus new strategies the user can add), and evaluate 

184 those strategies in terms of likelihood of implementation. The Action Plan, which is composed of 

185 the strategies the user identified as most likely to be implemented, can then be shared with their 

186 partner through the app. The Action Plan will contain features to encourage the Index and their 

187 partner to engage in joint problem-solving and dyadic coordination. For example, partners will 

188 be prompted to make suggestions to Action Plans, download the Action Plans into their own 

189 mobile calendars, view goals and progress, coordinate activities around goals and appointments, 

190 and share encouragements.

191 Timeline

192 The study timeline will be split into four time points (T): T1 (baseline), T2 (6 months), T3 (8 

193 months), and T4 (14 months) (Fig. 2).

194 At T1, participants in the intervention and waitlist-control arms will receive hair-sample 

195 collection kits in the mail with necessary supplies, an electronic link to an instructional video, 

196 and a pre-paid envelope for returning samples.50,51 Participants in the intervention arm will 
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197 receive an electronic link to the baseline survey and will be scheduled their first study visit, 

198 which will occur via videoconference (e.g., Zoom). At the first study visit, study staff will give 

199 an overview of the study, answer any questions, and assist the participant in installing the app on 

200 their phone and provide necessary instructions for app use. The intervention group will use 

201 LetSync v1.0 for six months. 

202 At all three subsequent time points (T2 – T4), participants in both arms will be sent a text or 

203 email informing them that the next study assessment is due, along with the link to complete the 

204 assessment. Simultaneously, we will mail all participants a hair-sample kit. 

205 Between T1 and T2, we will collect data on acceptability and feasibility and use this to revise 

206 LetSync v1.0 and update it to LetSync v2.0. 

207 At T3, participants in the waitlist-control arm will be scheduled a videoconference during which 

208 study staff will offer an overview of the study, answer any questions, and assist the participant in 

209 installing and using LetSync v2.0. Meanwhile, the participants in the intervention arm will 

210 continue to use LetSync v1.0.

211 At T4, we will conduct virtual exit interviews with participants from both arms over the phone or 

212 via videoconference. During exit interviews, we will ask for feedback about the randomization 

213 procedures to inform future RCT procedures. Interviews will be audio-recorded for transcription 

214 and data analyses.

215 Incentives

216 Participants will receive a $50 USD cash card, payment through a cash app, or reloadable debit 

217 card upon completing each survey, an additional $50 USD upon receipt of hair samples at T1, 
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218 T2, T3, and T4, and $30 USD for completing the exit interview at T4. Altogether, each member 

219 of the couple can receive up to $430.

220 OUTCOMES

221 Primary Outcome

222 The primary outcome is ART adherence. We will measure ART levels in hair samples across all 

223 four time points. Additionally, assessments at each timepoint will measure engagement in HIV 

224 care using a comprehensive behavioral composite of engagement in HIV care.52

225 Feasibility of App/Intervention

226 At T2 and T4, we will assess feasibility based on metrics in Table 1 and metadata (e.g., number 

227 of times the Action Plan was shared between partners, frequency of encouraging messages 

228 exchanged). We will code and tabulate these interactions to analyze dyadic HIV care 

229 engagement by, for example, the volume and sequence of activities planned. Participants can 

230 report glitches and other issues at any time through a reporting feature in the app or study 

231 website, or by contacting the study staff. All reports of issues will be tabulated.

232 Table 1. Metrics and thresholds to assess feasibility of the LetSync app

233 We will monitor rates of recruitment and effort (e.g., number of staff hours), number of 

234 screenings, proportion eligible and agreed to enroll, number of participants who withdraw after 

235 being randomized to condition and reason(s) for withdrawal, and the number of participants who 

236 complete each time point. We will record the number of rescheduled, cancelled and missed visits 

237 to inform estimation of future staffing needs. Using call/time logs, we will record the frequency 

238 and mode of contact with participants, when, and for how long. During remote visits, staff will 
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239 complete a checklist and take notes on study proceedings such as the procedures implemented, 

240 amount of time spent, and participants’ reactions. These data will inform modifications to the 

241 intervention and protocols of a subsequent, full-scale efficacy trial.

242 We will compare HIV clinical outcomes and dyadic capacity measures between the two arms in 

243 exploratory analyses. We will evaluate feasibility and acceptability of LetSync v2.0 in the 

244 waitlist-control arm and evaluate persistent use of LetSync v1.0 over 14 months in the 

245 intervention arm.

246 Feasibility of Hair Sample Collection

247 Feasibility of hair collection will be evaluated by: 1) the number of samples per participant 

248 received by the study, 2) the time difference between when remote hair samples were due versus 

249 when samples were received by the study, and 3) rates of verifiable ARV results. Staff will 

250 monitor when hair collection kits were sent  and received.

251 Acceptability

252 Acceptability-related outcomes that we will measure include app usability,53 security and privacy 

253 of app use, study procedures and design, and remote hair collection. During the exit interview, 

254 we will ask participants about what was convenient/easy vs. inconvenient/difficult regarding 

255 remote study participation. The threshold for acceptability will be 80% of participants reporting 

256 being satisfied with the app content and delivery format. Table 2 contains examples of items 

257 used to capture each measure.

258 Throughout the intervention, we will contact participants in both arms monthly via text, call, 

259 and/or email. We will check in about their experiences of using the app, along with 

260 troubleshooting app-related issues and sending in hair samples.

Page 13 of 39

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-055448 on 2 S

eptem
ber 2021. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

13

261 Table 2. Items and measures to assess acceptability of the LetSync app

262 DATA COLLECTION AND ANALYSIS

263 Quantitative Data Collection and Analysis

264 Assessments at baseline, 6 months, 8 months, and 14 months will be administered online and 

265 will measure HIV care engagement using a comprehensive behavioral composite of engagement 

266 in HIV care;52 engagement and retention in care using the Index of Engagement in HIV Care 

267 (e.g., “How well do you follow through on your HIV care when things in your life get 

268 tough?”);54 and self-reported ART adherence (e.g., “In the last 30 days, on how many days did 

269 you miss at least one dose of any of your medication? ”)55 and viral suppression (e.g., “Was your 

270 last viral load detectable or undetectable?”). Guided by our conceptual framework (Fig. 1),22 we 

271 will measure dyadic capacity using the Dyadic Coping Inventory,56 Couple Health Support, 

272 Partner Support for HIV Treatment;57 and relationship factors using the Power Imbalance in 

273 Couples Scale (PICS),58 and the Couple Sexual Satisfaction Scale (CSSS) (Conroy AA, 

274 Development and Validation of the Couple Sexual Satisfaction Scale for HIV and Sexual Health 

275 Research, Under Review). We will also assess individual-level factors as indicated by our 

276 conceptual framework, including the HIV Stigma Scale.59 

277 Frequency tables will be generated for all clinical outcomes. One-way frequency tables will be 

278 generated for the number of rescheduled, cancelled, and missed visits. Relative frequencies will 

279 be calculated for the number of participants enrolled in the study, those who were eligible in 

280 general, and lost to follow-up. We will also tabulate and summarize acceptability outcomes in 

281 one-way frequency tables.
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282 We will fit linear mixed models (LMM) to continuous outcomes (e.g., ARV levels in hair) and 

283 fit generalized linear mixed models (GLMM) to discrete (e.g., viral suppression) and non-

284 normally distributed continuous outcomes (e.g., self-reported ART adherence) to model outcome 

285 data. These analyses will include couple sero-status (sero-concordant HIV-positive vs. sero-

286 discordant) as a covariate as required by the stratified randomized design.60,61 Following 

287 guidelines in the literature62,63 and from NIH,64 hypothesis testing will de-emphasized. Instead, 

288 we will perform these analyses to ensure that all measures and procedures are well established to 

289 perform a subsequent efficacy trial. 

290 Qualitative Data Collection and Analysis

291 At T4, staff will conduct remote exit interviews with all participants. Exit interviews will explore 

292 participants’ experiences with the study protocol and procedures. Interviews will be audio-

293 recorded and professionally transcribed.

294 We will read all individual transcripts and develop a codebook based on the interview guides, 

295 our theoretical framework, and emergent themes. To establish intercoder agreement, a primary 

296 coder will apply codes based to a subset of transcripts to test and revise the codebook. A 

297 secondary analyst will apply the revised set of codes on a random subset of transcripts. 

298 Discrepancies in coding will be discussed by the team until an agreement is reached. 

299 Power Analyses

300 We estimated minimum detectable effect sizes (MDEs) for the assessments of feasibility and 

301 acceptability proposed to address the pilot RCT. We anticipate 80 couples (40 seroconcordant-

302 positive and 40 serodiscordant per condition) at the beginning of the study and 64 couples at T4 

303 following 20% estimated attrition. The effective sample size (ESS) will depend on the unit of 
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304 analysis (couple vs. individual), which participants are included in the analysis, and when the 

305 outcome is measured. For instance, the enrollment proportion to assess feasibility is a couple-

306 level variable measured at the outset of the study. Assuming α=.05, power=.80, and 70% 

307 enrollment for 114 couples contacted to yield 80 couples (70% of 114), the width of the 

308 confidence interval for single enrollment proportions is 19% (standardized distance to the limit: 

309 .20). In contrast, acceptability scores will be measured at the individual level at the study 

310 endpoint among participants in each condition.

311 We also performed power analyses for proposed outcome analyses in order to supply additional 

312 information. For individual-level outcomes, the ESS will depend on the degree of within couple 

313 correlation of responses, ρ, within couples. We set ρ based on prior dyadic research in which the 

314 average within-couple correlation of virologic control measurements was ρ=.23. Accordingly, 

315 we lowered the ESS inputted for the power analyses to be ESS=N/DEFF, where N is the 

316 endpoint sample size and DEFF is the design effect or variance inflation attributable to using 

317 correlated data. DEFF is computed as 1+(M-1)*ρ, where M is the number of participants per 

318 dyad (i.e., 2). Therefore, DEFF=1+(2-1)*.23=1.23, so ESS=80x.80=64/1.23=52. Under these 

319 assumptions, distance from the observed mean to the confidence limit is estimated to be .28. For 

320 longitudinal analyses to evaluate ART adherence, outcomes will be measured at the individual 

321 level at every time point among HIV+ participants in both arms. An 80% retention rate means 

322 20x.80=16 seroconcordant-positive couples yielding 32 HIV+ participants where 

323 ESS=32/1.23=26 plus 20x.80=16 serodiscordant couples yielding 16 HIV+ participants for a 

324 total endpoint study sample of 42 per arm. Assuming α=.05, power=.80, and 4 time points with 

325 r=.30 correlation between repeated measures (in Dr. Johnson’s study, the average within-subject 

326 r’s for ART adherence and viral suppression were .24 and .28, respectively), the minimum 
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327 detectable standardized mean differences for continuous outcomes is .421. For binary outcomes, 

328 using the same inputs as above plus small, medium, and large base rates of 10%, 30%, and 50%, 

329 respectively, raw proportion differences range from 16.1% to 20.5% (standardized 

330 difference=.422-.429). H1-H3 will be directly tested by contrasts derived from the longitudinal 

331 analytic models. For H1 and H3, we estimated the MDEs of those contrasts by reassessing the 

332 power of the longitudinal analyses with only 2 time points. The resulting effect sizes ranged from 

333 .493 to .503, which are medium standardized effects. For H2, MDEs for a non-zero longitudinal 

334 change in a group mean or proportion range from .407 to .470, which are small to medium 

335 standardized effects. As noted previously, hypothesis testing will be de-emphasized in this pilot 

336 feasibility and acceptability study. 

337 DISCUSSION

338 This paper describes the protocol for a randomized waitlist-controlled pilot of a dyadic app 

339 intervention, LetSync, focused on Black sexual-minority couples living with HIV. Barriers to 

340 HIV care for Black MSM are multilevel, often at the social (e.g., HIV stigma) and structural 

341 (e.g., transportation) levels, while extant interventions target barriers at the individual level. 

342 LetSync addresses this gap by targeting, at the dyadic level, Black MSM couple dynamics, 

343 emphasizing the roles of dyadic coordination and joint problem-solving in improving HIV care 

344 engagement. 

345 Although Black MSM-centered mHealth interventions exist in general,32,65 there is a paucity of 

346 couples-based mHealth studies for this population despite the demonstrated power of dyadic 

347 coordination in care, and couples facing many unique barriers to care and treatment. 
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348 A search in the literature yielded only one couples-based mHealth study for Black MSM. In 

349 2010, an existing evidence-based intervention originally developed for heterosexual couples was 

350 adapted for Black MSM to reduce sexually transmitted infections (STIs; including HIV and other 

351 STIs) and drug use outcomes. This adaptation was recently piloted with 34 MSM dyads with 

352 promising results.66,67 Of the seven couple-based HIV studies that have been conducted since the 

353 start of the HIV epidemic, only three have included MSM in general, and none included Black 

354 MSM .66 

355 Our study addresses the lack of couples-based interventions for Black MSM in several 

356 innovative ways. It seeks to harness couples’ resilience and ability to synchronize problem-

357 solving approaches, both of which are likely to impact dyadic coordination and joint problem-

358 solving - thus improving HIV care engagement.14 It is also informed by our theoretical 

359 framework, the Framework of Dyadic HIV Care Engagement, which is formulated by 

360 preliminary and existing research. Rather than focus on single users’ experiences and outcomes, 

361 as is the case for most traditional mHealth designs (including HIV prevention),34,68 the design of 

362 LetSync targets the dyad where each user’s outcomes are dependent on the joint, collaborative, 

363 synchronized behaviors of both users. The dyadic level is often missing in multilevel HIV 

364 prevention efforts, but retention in care and ART adherence often occur in the dyadic context for 

365 Black sexual-minority couples.14 Lastly, our study is the first of its kind to include the use of 

366 remote hair collection to measure ART adherence among Black sexual-minority couples. Hair 

367 concentrations of ARVs are stronger predictors of virologic suppression than self-reported 

368 adherence or plasma ARV levels in large cohort studies of patients with HIV.69 Self-collection of 

369 hair samples at home reduces travel time and expenses, and assessing our primary outcome via 

370 remote collection of hair is congruent with the mobile nature of the intervention.
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371 There are several challenges to this study. Suboptimal app engagement poses a challenge in 

372 mHealth data collection. To optimize app engagement, we will program pop-up reminders to 

373 appear on a weekly basis if the app has not been opened. We will assess the feasibility and 

374 acceptability of this feature during exit interviews. To minimize participant attrition, which is 

375 intrinsic to longitudinal designs, we will collect at least three methods of personal contact such as 

376 social media handles and additional phone numbers. We will also maintain regular contact with 

377 participants by sending reminders about virtual check-ins  and sending in hair samples, and 

378 asking about any app-related issues. Lastly, addressing break-ups is necessary as our study 

379 involves couples. If break-up occurs between screening and randomization, the couple will 

380 become ineligible and referrals for support will be offered to both participants. If break-up 

381 occurs after randomization, participants may still take part in the remaining data collection time 

382 points as scheduled, and the breakup will be noted in the retention and tracking study databases. 

383 This paper documents the protocol for the LetSync study, which was designed to help couples 

384 work together to improve HIV-related outcomes. While the number of HIV-centered mHealth 

385 interventions have proliferated in recent years, very few exist that focus on Black MSM in 

386 couples. mHealth for dyadic HIV care engagement holds promise in being cost-efficient and 

387 transcending common barriers to intervention and care, which our study aims to demonstrate. 

388 Findings from the proposed research are needed for a subsequent large-scale, randomized, 

389 controlled trial to test the efficacy of LetSync in improving HIV care and treatment outcomes 

390 among Black MSM. These findings may inform future studies and protocols for other chronic 

391 conditions where the dyad is an important unit of intervention.

392 Abbreviations

393 ART: antiretroviral therapy
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394 ARV: antiretroviral

395 HIV: human immunodeficiency virus

396 IPV: intimate partner violence
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621  Table 1. Metrics and thresholds to assess feasibility of the LetSync app.

Main Feasibility Outcomes Metrics Threshold
Enrollment in both arms 70% of eligible individuals enrolled≥
Retention in both arms at T2 75% retained≥
Retention in both arms at T4 80% retained≥
Number of app launches, log-ins Mean of once/week
Number of minutes of app use Mean of 10 minutes/week
Use of the Our Action Plan feature 1 Action Plan generated/month≥
Number of Action Plans created Mean of 1/month
Communication between partners Mean of 1 message/month

Page 26 of 39

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-055448 on 2 S

eptem
ber 2021. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

26

Use of joint task feature Mean of 1 joint task completed/month
Access of other LetSync features Mean of twice/month
App opens following pop-up reminders Mean of 50% of all pop-ups
Number of app glitches Mean of 1 user-reported glitch/week≤
Amount of time for RA to field app questions Mean of 1 hour/week/participant≤

622

623 Table 2. Items and measures to assess acceptability of the LetSync app

Measure Item
App Usability “I am satisfied with the app.”

“I would want to use the app even if I was not receiving study 
incentives.”

Security and Privacy “How secure did you feel about your data when using the app?”
Study Procedures and 
Design

“How helpful was the User’s Guide video you watched?” 
“How satisfied were you with your communication with the staff?”

Remote Hair 
Collection

“How easy or difficult was it to use the hair kits?”
“How easy or difficult was it to mail your hair in?”
“How helpful was the demonstration video?”

Remote Study 
Participation

“How satisfied were you with participating in a remote research 
project?”

624
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Reporting checklist for protocol of a clinical trial.

Reporting Item Page Number

Administrative 

information

Title #1 Descriptive title identifying the study design, population, interventions, and, if 

applicable, trial acronym

1

Trial registration #2a Trial identifier and registry name. If not yet registered, name of intended registry 3

Trial registration: 

data set

#2b All items from the World Health Organization Trial Registration Data Set n/a

Protocol version #3 Date and version identifier n/a

Funding #4 Sources and types of financial, material, and other support 19

Roles and 

responsibilities: 

contributorship

#5a Names, affiliations, and roles of protocol contributors 19
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Roles and 

responsibilities: 

sponsor contact 

information

#5b Name and contact information for the trial sponsor n/a

Roles and 

responsibilities: 

sponsor and 

funder

#5c Role of study sponsor and funders, if any, in study design; collection, 

management, analysis, and interpretation of data; writing of the report; and the 

decision to submit the report for publication, including whether they will have 

ultimate authority over any of these activities

n/a

Roles and 

responsibilities: 

committees

#5d Composition, roles, and responsibilities of the coordinating centre, steering 

committee, endpoint adjudication committee, data management team, and other 

individuals or groups overseeing the trial, if applicable (see Item 21a for data 

monitoring committee)

n/a

Introduction

Background and 

rationale

#6a Description of research question and justification for undertaking the trial, 

including summary of relevant studies (published and unpublished) examining 

benefits and harms for each intervention

3
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Background and 

rationale: choice 

of comparators

#6b Explanation for choice of comparators 5

Objectives #7 Specific objectives or hypotheses 5

Trial design #8 Description of trial design including type of trial (eg, parallel group, crossover, 

factorial, single group), allocation ratio, and framework (eg, superiority, 

equivalence, non-inferiority, exploratory)

5

Methods: 

Participants, 

interventions, and 

outcomes

Study setting #9 Description of study settings (eg, community clinic, academic hospital) and list of 

countries where data will be collected. Reference to where list of study sites can 

be obtained

5

Eligibility criteria #10 Inclusion and exclusion criteria for participants. If applicable, eligibility criteria for 

study centres and individuals who will perform the interventions (eg, surgeons, 

psychotherapists)

6
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Interventions: 

description

#11a Interventions for each group with sufficient detail to allow replication, including 

how and when they will be administered

8

Interventions: 

modifications

#11b Criteria for discontinuing or modifying allocated interventions for a given trial 

participant (eg, drug dose change in response to harms, participant request, or 

improving / worsening disease)

n/a

Interventions: 

adherance

#11c Strategies to improve adherence to intervention protocols, and any procedures 

for monitoring adherence (eg, drug tablet return; laboratory tests)

n/a

Interventions: 

concomitant care

#11d Relevant concomitant care and interventions that are permitted or prohibited 

during the trial

n/a

Outcomes #12 Primary, secondary, and other outcomes, including the specific measurement 

variable (eg, systolic blood pressure), analysis metric (eg, change from baseline, 

final value, time to event), method of aggregation (eg, median, proportion), and 

time point for each outcome. Explanation of the clinical relevance of chosen 

efficacy and harm outcomes is strongly recommended

10

Participant 

timeline

#13 Time schedule of enrolment, interventions (including any run-ins and washouts), 

assessments, and visits for participants. A schematic diagram is highly 

recommended (see Figure)

9
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Sample size #14 Estimated number of participants needed to achieve study objectives and how it 

was determined, including clinical and statistical assumptions supporting any 

sample size calculations

5

Recruitment #15 Strategies for achieving adequate participant enrolment to reach target sample 

size

7

Methods: 

Assignment of 

interventions (for 

controlled trials)

Allocation: 

sequence 

generation

#16a Method of generating the allocation sequence (eg, computer-generated random 

numbers), and list of any factors for stratification. To reduce predictability of a 

random sequence, details of any planned restriction (eg, blocking) should be 

provided in a separate document that is unavailable to those who enrol 

participants or assign interventions

8

Allocation 

concealment 

mechanism

#16b Mechanism of implementing the allocation sequence (eg, central telephone; 

sequentially numbered, opaque, sealed envelopes), describing any steps to 

conceal the sequence until interventions are assigned

n/a
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Allocation: 

implementation

#16c Who will generate the allocation sequence, who will enrol participants, and who 

will assign participants to interventions

8

Blinding 

(masking)

#17a Who will be blinded after assignment to interventions (eg, trial participants, care 

providers, outcome assessors, data analysts), and how

n/a

Blinding 

(masking): 

emergency 

unblinding

#17b If blinded, circumstances under which unblinding is permissible, and procedure 

for revealing a participant’s allocated intervention during the trial

n/a

Methods: Data 

collection, 

management, and 

analysis

Data collection 

plan

#18a Plans for assessment and collection of outcome, baseline, and other trial data, 

including any related processes to promote data quality (eg, duplicate 

measurements, training of assessors) and a description of study instruments (eg, 

questionnaires, laboratory tests) along with their reliability and validity, if known. 

Reference to where data collection forms can be found, if not in the protocol

12
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Data collection 

plan: retention

#18b Plans to promote participant retention and complete follow-up, including list of 

any outcome data to be collected for participants who discontinue or deviate from 

intervention protocols

17

Data 

management

#19 Plans for data entry, coding, security, and storage, including any related 

processes to promote data quality (eg, double data entry; range checks for data 

values). Reference to where details of data management procedures can be 

found, if not in the protocol

n/a

Statistics: 

outcomes

#20a Statistical methods for analysing primary and secondary outcomes. Reference to 

where other details of the statistical analysis plan can be found, if not in the 

protocol

12

Statistics: 

additional 

analyses

#20b Methods for any additional analyses (eg, subgroup and adjusted analyses) n/a

Statistics: analysis 

population and 

missing data

#20c Definition of analysis population relating to protocol non-adherence (eg, as 

randomised analysis), and any statistical methods to handle missing data (eg, 

multiple imputation)

n/a
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Methods: 

Monitoring

Data monitoring: 

formal committee

#21a Composition of data monitoring committee (DMC); summary of its role and 

reporting structure; statement of whether it is independent from the sponsor and 

competing interests; and reference to where further details about its charter can 

be found, if not in the protocol. Alternatively, an explanation of why a DMC is not 

needed

n/a

Data monitoring: 

interim analysis

#21b Description of any interim analyses and stopping guidelines, including who will 

have access to these interim results and make the final decision to terminate the 

trial

n/a

Harms #22 Plans for collecting, assessing, reporting, and managing solicited and 

spontaneously reported adverse events and other unintended effects of trial 

interventions or trial conduct

n/a

Auditing #23 Frequency and procedures for auditing trial conduct, if any, and whether the 

process will be independent from investigators and the sponsor

n/a

Ethics and 

dissemination
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Research ethics 

approval

#24 Plans for seeking research ethics committee / institutional review board (REC / 

IRB) approval

19

Protocol 

amendments

#25 Plans for communicating important protocol modifications (eg, changes to 

eligibility criteria, outcomes, analyses) to relevant parties (eg, investigators, REC 

/ IRBs, trial participants, trial registries, journals, regulators)

n/a

Consent or assent #26a Who will obtain informed consent or assent from potential trial participants or 

authorised surrogates, and how (see Item 32)

8

Consent or 

assent: ancillary 

studies

#26b Additional consent provisions for collection and use of participant data and 

biological specimens in ancillary studies, if applicable

n/a

Confidentiality #27 How personal information about potential and enrolled participants will be 

collected, shared, and maintained in order to protect confidentiality before, 

during, and after the trial

n/a

Declaration of 

interests

#28 Financial and other competing interests for principal investigators for the overall 

trial and each study site

18

Data access #29 Statement of who will have access to the final trial dataset, and disclosure of 

contractual agreements that limit such access for investigators

n/a
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Ancillary and post 

trial care

#30 Provisions, if any, for ancillary and post-trial care, and for compensation to those 

who suffer harm from trial participation

n/a

Dissemination 

policy: trial results

#31a Plans for investigators and sponsor to communicate trial results to participants, 

healthcare professionals, the public, and other relevant groups (eg, via 

publication, reporting in results databases, or other data sharing arrangements), 

including any publication restrictions

1

Dissemination 

policy: authorship

#31b Authorship eligibility guidelines and any intended use of professional writers n/a

Dissemination 

policy: 

reproducible 

research

#31c Plans, if any, for granting public access to the full protocol, participant-level 

dataset, and statistical code

n/a

Appendices

Informed consent 

materials

#32 Model consent form and other related documentation given to participants and 

authorised surrogates

n/a
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Biological 

specimens

#33 Plans for collection, laboratory evaluation, and storage of biological specimens 

for genetic or molecular analysis in the current trial and for future use in ancillary 

studies, if applicable

n/a

None The SPIRIT Explanation and Elaboration paper is distributed under the terms of the Creative Commons Attribution License CC-

BY-NC. This checklist can be completed online using https://www.goodreports.org/, a tool made by the EQUATOR Network in 

collaboration with Penelope.ai
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2

22 Abstract 

23 Introduction: HIV care engagement is lower among Black sexual-minority men relative to other 

24 racial/ethnic groups of sexual minority men. Being in a primary relationship is generally 

25 associated with more successful HIV care engagement across various populations. However, 

26 among Black sexual-minority men, the association between primary-relationship status and HIV-

27 related outcomes is inconsistent across the HIV care continuum. Given the ubiquity of mobile 

28 technology access and use among racial/ethnic minority communities, leveraging mobile 

29 technology for HIV care engagement appears a promising intervention strategy. This paper 

30 outlines the protocol of the LetSync study, a pilot randomized-controlled trial of an mHealth app 

31 intervention developed using the Framework of Dyadic HIV Care Engagement to improve care-

32 engagement outcomes among Black sexual-minority male couples living with HIV.

33 Methods and Anaysis: Eighty Black sexual-minority men in couples (n= 160) will be enrolled 

34 to pilot test the LetSync app. At least one member of each dyad must be both HIV-positive and 

35 self-identify as Black/African American. Couples will be randomized to either a waitlist-control 

36 arm or an intervention that uses relationship-based approach to improve HIV care engagement. 

37 We will assess feasibility and acceptability of trial procedures and intervention protocols based 

38 on pre-defined metrics of feasibility and acceptability. Execution of the study will yield the 

39 opportunity to conduct analyses to test the measurement and analysis protocol on antiretroviral 

40 therapy (ART) adherence by comparing the intervention and waitlist-control arms on self-

41 reported and biological (hair sample) measures of adherence. 

42 Ethics and Dissemination: Study staff will obtain electronic consent from all participants. This 

43 study has been approved by the University of California (UCSF) Institutional Review Board. 

44 Study staff will work with the Community Advisory Board at the UCSF Center for AIDS 
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3

45 Prevention Studies Board to disseminate results to participants and the community via open 

46 discussions, presentations, journal publications, and/or social media. 

47 Trial Registration

48 The study was registered on ClinicalTrials.gov (NCT04951544) on July 7, 2021.

49 Strengths and Limitations of This Study

50  mHealth interventions have traditionally focused on a single users’ experience and 

51 outcomes, which LetSync will challenge by harnessing couple’s resilience and ability to 

52 problem-solve together, both of which impact dyadic coordination and, in return, can 

53 improve HIV care engagement.

54  Involving participants in the app development process can allow for higher chance of 

55 acceptability of future iterations.

56  The remote nature of our study breaks down barriers to participation such as travel, time, 

57 and expenses.

58  This intervention does not allow users to directly engage with the healthcare system.

59  Due to this being a couples’ study, it is possible that couples can break up during study 

60 participation which can impact feasibility results of the app.

61 Introduction

62 Black sexual-minority men (i.e., gay, bisexual, and other men who have sex with men [MSM]) 

63 account for 26% of 37,968 new HIV diagnoses in the US in 2018 and 37% of new diagnoses 

64 among all MSM.1,2 Black MSM also show the least favorable HIV care engagement outcomes 

65 (i.e., testing, linkage to and retention in HIV care, viral suppression) relative to other 

66 racial/ethnic groups of MSM 3,4 Suboptimal adherence to antiretroviral therapy (ART) can lead 
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67 to transmission and detrimental clinical outcomes.5,6 Based on current data, it is estimated that 

68 one in two Black MSM will be diagnosed with HIV during their lifetime.7,8 

69 National estimates show that a third to a half of Black MSM with HIV are in a primary 

70 relationship,9–11 which is associated with favorable outcomes in healthcare engagement via social 

71 support pathways.12–15 Dyadic approaches are part of a multilevel intervention approach; yet, 

72 they remain poorly understood among Black MSM.16 Emergent evidence show that Black MSM 

73 in couples help each other engage in HIV care and treatment but that many do so 

74 inconsistently.17,18 Additional characteristics of the dyad may moderate the effect of a primary 

75 relationship on HIV care engagement.14,15,19–21 For example, Black couples with HIV may 

76 engage in joint problem-solving, a collaborative problem-focused approach to coping with stress, 

77 and dyadic coordination, or the synchronization of activities and behaviors necessary in HIV care 

78 and treatment.18,22

79 With more than 75% of the US adult population owning smartphones,23 mobile health (mHealth) 

80 has emerged as a promising tool in healthcare including HIV prevention, care, and management 

81 efforts.24–26 Although mHealth has been shown to be feasible, acceptable, and effective among 

82 Black MSM,26–35 no dyadic mHealth interventions exist for this population even as Black MSM 

83 face many unique barriers to care and treatment.36 Compared to White MSM, Black MSM are 

84 20% less likely to be linked to, engaged and retained in HIV care due to social and structural 

85 inequities such as racial discrimination,37 access to ART,38,39 food and housing insecurity,40,41 

86 and over-criminalization and policing of Black communities.39 Low retention rates can also be 

87 explained by inequities in the healthcare system, such as experiencing stigma and shame from 

88 healthcare providers.42 Black sexual-minority couples show great interest in using a couples-

89 based app to facilitate joint problem-solving to coordinate care and treatment activities, and 
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90 provided ideas for the app features they want.22,36 In contexts where same-sex relationships are 

91 highly stigmatized, Black sexual-minority couples may appreciate an app that focuses on their 

92 primary romantic relationships.

93 Guided by the Framework of Dyadic HIV Care Engagement (Fig. 1),18,22 initial designs were 

94 created for a dyadic mHealth application (app) intervention called LetSync, for “let’s 

95 synchronize,” to target dyadic coordination and joint problem-solving skills to improve retention 

96 in care and ART adherence. LetSync aims to facilitate among couples the dyadic coordination 

97 and joint problem-solving necessary for optimal engagement in HIV care among Black MSM.

98 This protocol paper describes the pilot randomized waitlist-controlled trial to assess the 

99 feasibility and acceptability of the study protocols and procedures, assess the feasibility and 

100 acceptability of using LetSync, and test measurement and analysis protocols on preliminary data 

101 of app use on ART adherence. Fully developing a couples-based mHealth intervention will 

102 require that we translate findings to inform LetSync designs and iteratively develop, refine, and 

103 pilot-test prototypes for a large-scale, future efficacy trial. 

104 Fig.1

105

106 Framework of Dyadic HIV Care Engagement.

107 Methods and Analysis

108 SETTING AND PARTICIPANTS

109 LetSync is a single-site, pilot randomized waitlist-controlled trial with the primary goal of 

110 assessing feasibility and acceptability of the mobile app, LetSync, among 80 Black sexual-

111 minority couples (n= 160) living in the US. The sample size was chosen to be adequate to gauge 
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112 feasibility and acceptability while remaining feasible for a pilot. Participants will be randomized 

113 to immediately begin the intervention or wait six months. A waitlist-control design (Fig. 2) will 

114 allow us to evaluate two versions of LetSync, a later version iteratively refined based on feedback 

115 about the previous version.43 LetSync will be developed by a third-party app developer to be 

116 compatible with both iOS and Android.

117 Fig. 2

118

119 Timeline of LetSync Intervention.

120 Participation in the study will last 14 months, with assessments conducted at baseline, 6, 8, and 

121 14 months. We will collect feasibility and acceptability data, as well as preliminary data on ART 

122 adherence as measured by antiretroviral (ARV) concentrations in hair. Participants will consent 

123 to the study and complete an initial baseline survey online. Study staff will communicate with 

124 participants through text, email, phone, and Zoom. The University of California, San Francisco 

125 (UCSF) Institutional Review Board (IRB) has reviewed and approved this study.

126 ELIGIBILITY

127 Black MSM who are at least 18 years old, living with HIV in the US, and in a primary 

128 relationship with another man for at least 2 months will be eligible to participate. A primary 

129 relationship will be defined as a commitment to someone over and above anyone else that has 

130 lasted at least three months and includes a sexual relationship.44 

131 At least one member of the couple must be African American/Black and living with HIV (Index) 

132 who is either not on ART or is <100% ART adherent as assessed via a 3-item adherence 

133 measure.45 Their primary partner can be of any race or ethnicity, and any HIV status. Among 
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134 couples where both partners meet eligibility as an Index, one will be chosen at random to be the 

135 Index. Both members of the couple must own or have access to a smartphone.

136 We will exclude individuals who (1) report fear of intimate partner violence resulting from 

137 participation as assessed at screening,46,47 (2) are unwilling or unable to disclose HIV status to 

138 primary partner, or (3) are presenting evidence of severe cognitive impairment that would 

139 prevent comprehension of study procedures assessed during informed consent. 

140 PATIENT AND PUBLIC INVOLVEMENT

141 Prior to the design of LetSync, investigators conducted formative research with Black sexual-

142 minority men in the San Francisco Bay Area. Black sexual-minority couples showed strong 

143 mHealth preferences and interest in using a mobile app to facilitate joint problem-solving to 

144 achieve optimal HIV care engagement.36 We will also assemble a Community Advisory Board of 

145 Black sexual-minority couples to obtain feedback on LetSync prototypes and develop LetSync 

146 v1.0.

147 STUDY PROCEDURES

148 Recruitment

149 We will use a multi-pronged recruitment approach that includes in-person and virtual 

150 engagement. In addition to the San Francisco Bay Area, we will prioritize recruiting from US 

151 cities with the highest prevalence of HIV among Black MSM (e.g., Atlanta, GA; Los Angeles, 

152 CA; Washington, D.C.; Houston, TX). We will attend virtual events hosted by community-based 

153 organizations serving Black/African American and/or sexual-minority communities impacted by 

154 HIV/AIDS, placing targeted online advertisements on social media (e.g., Facebook), and asking 

155 clinics that serve Black MSM with HIV to distribute flyers. We will also recruit from within 

Page 8 of 39

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-055448 on 2 S

eptem
ber 2021. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

8

156 UCSF clinics via the UCSF Recruitment Letter Services. We will also contact participants of 

157 other UCSF studies who gave consent to be contacted. 

158 Screening

159 Study staff will provide a brief overview of the study to prospective participants, answer any 

160 questions, and complete an eligibility screening over the telephone. Targeted online 

161 advertisements will link to an online pre-screener that interested individuals can take to see if 

162 they qualify. Only those who are potentially eligible (based on screener responses) will be 

163 contacted by study staff. Ineligible responses will be recorded along with the reasons why (e.g., 

164 not living with HIV, not in relationship with a man). 

165 Consent/Enrollment

166 If found to be eligible upon screening, individuals will be sent an informed-consent form online. 

167 Eligible individuals will be instructed to read the consent form in full and ask any questions they 

168 may have prior to giving consent. Study staff will be available to respond to any questions or 

169 concerns and to ensure comprehension. 

170 INTERVENTION

171 Randomization

172 After obtaining informed consent from both members of the dyad, we will randomize couples to 

173 the Intervention or Waitlist-Control groups using a randomization-plan generator. 

174 Intervention Content: LetSync 

175 To enhance the couples’ capacity for HIV care engagement, LetSync was designed based on 

176 problem-solving therapy. Problem-solving therapy consists of distinct steps to help identify 
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177 problems one may have, possible solutions to follow, and the advantages and disadvantages to 

178 each.48 Problem-solving therapy has shown to be effective in other mHealth interventions (e.g., 

179 iProblemSolve, a goal-setting app targeting individuals).49 

180 The defining feature of LetSync is ‘My Action Plan’, which will guide the Index to arrive at a 

181 tailored action plan that addresses a component of HIV care engagement. The Index will identify 

182 current HIV care engagement and general health-related issues, choose strategies for addressing 

183 the issues (strategies already extant in the app plus new strategies the user can add), and evaluate 

184 those strategies in terms of likelihood of implementation. The Action Plan, which is composed of 

185 the strategies the user identified as most likely to be implemented, can then be shared with their 

186 partner through the app. The Action Plan will contain features to encourage the Index and their 

187 partner to engage in joint problem-solving and dyadic coordination. For example, partners will 

188 be prompted to make suggestions to Action Plans, download the Action Plans into their own 

189 mobile calendars, view goals and progress, coordinate activities around goals and appointments, 

190 and share encouragements.

191 Timeline

192 The study timeline will be split into four time points (T): T1 (baseline), T2 (6 months), T3 (8 

193 months), and T4 (14 months) (Fig. 2).

194 At T1, participants in the intervention and waitlist-control arms will receive hair-sample 

195 collection kits in the mail with necessary supplies, an electronic link to an instructional video, 

196 and a pre-paid envelope for returning samples.50,51 Participants in the intervention arm will 

197 receive an electronic link to the baseline survey and will be scheduled their first study visit, 

198 which will occur via videoconference (e.g., Zoom). At the first study visit, study staff will give 
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199 an overview of the study, answer any questions, and assist the participant in installing the app on 

200 their phone and provide necessary instructions for app use. The intervention group will use 

201 LetSync v1.0 for six months. 

202 At all three subsequent time points (T2 – T4), participants in both arms will receive a text or 

203 email informing them that the next study assessment is due, along with the link to complete the 

204 assessment. Simultaneously, we will mail all participants a hair-sample kit. 

205 Between T1 and T2, we will collect data on acceptability and feasibility and use this to revise 

206 LetSync v1.0 and update it to LetSync v2.0. 

207 At T3, participants in the waitlist-control arm will attend a videoconference during which study 

208 staff will offer an overview of the study, answer any questions, and assist the participant in 

209 installing and using LetSync v2.0. Meanwhile, the participants in the intervention arm will 

210 continue to use LetSync v1.0.

211 At T4, we will conduct virtual exit interviews with participants from both arms over the phone or 

212 via videoconference. During exit interviews, we will ask for feedback about the randomization 

213 procedures to inform future RCT procedures. Interviews will be audio-recorded for transcription 

214 and data analyses.

215 Incentives

216 Participants will receive a $50 USD cash card, payment through a cash app, or reloadable debit 

217 card upon completing each survey, an additional $50 USD upon receipt of hair samples at T1, 

218 T2, T3, and T4, and $30 USD for completing the exit interview at T4. Altogether, each member 

219 of the couple can receive up to $430.
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220 OUTCOMES

221 Primary Outcome

222 The primary outcome is ART adherence. We will measure ART levels in hair samples across all 

223 four time points. Additionally, assessments at each timepoint will measure engagement in HIV 

224 care using a comprehensive behavioral composite of engagement in HIV care.52

225 Feasibility of App/Intervention

226 At T2 and T4, we will assess feasibility based on metrics in Table 1 and metadata (e.g., number 

227 of times the Action Plan was shared between partners, frequency of encouraging messages 

228 exchanged). We will code and tabulate these interactions to analyze dyadic HIV care 

229 engagement by, for example, the volume and sequence of activities planned. Participants can 

230 report glitches and other issues at any time through a reporting feature in the app or study 

231 website, or by contacting the study staff. All reports of issues will be tabulated.

232 Table 1. Metrics and thresholds to assess feasibility of the LetSync app

233 We will monitor rates of recruitment and effort (e.g., number of staff hours), number of 

234 screenings, proportion eligible and agreed to enroll, number of participants who withdraw after 

235 being randomized to condition and reason(s) for withdrawal, and the number of participants who 

236 complete each time point. We will record the number of rescheduled, cancelled and missed visits 

237 to inform estimation of future staffing needs. Using call/time logs, we will record the frequency 

238 and mode of contact with participants, when, and for how long. During remote visits, staff will 

239 complete a checklist and take notes on study proceedings such as the procedures implemented, 

240 amount of time spent, and participants’ reactions. These data will inform modifications to the 

241 intervention and protocols of a subsequent, full-scale efficacy trial.
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242 We will compare HIV clinical outcomes and dyadic capacity measures between the two arms in 

243 exploratory analyses. We will evaluate feasibility and acceptability of LetSync v2.0 in the 

244 waitlist-control arm and evaluate persistent use of LetSync v1.0 over 14 months in the 

245 intervention arm.

246 Feasibility of Hair Sample Collection

247 Feasibility of hair collection will be evaluated by: 1) the number of samples per participant 

248 received by the study, 2) the time difference between when remote hair samples were due versus 

249 when samples were received by the study, and 3) rates of verifiable ARV results. Staff will 

250 document when hair collection kits were sent and received.

251 Acceptability

252 Acceptability will be evaluated via a measure of app usability,53 and self-reported satisfaction 

253 with security and privacy of app use, study procedures and design, and remote hair collection. 

254 During the exit interview, we will ask participants about what was convenient/easy vs. 

255 inconvenient/difficult regarding remote study participation. The threshold for acceptability will 

256 be 80% of participants reporting being satisfied with the app content and delivery format. Table 

257 2 contains examples of items used to capture each measure.

258 Throughout the intervention, we will contact participants in both arms monthly via text, call, 

259 and/or email. We will check in about their experiences of using the app, along with 

260 troubleshooting app-related issues and sending in hair samples.

261 Table 2. Items and measures to assess acceptability of the LetSync app

262 DATA COLLECTION AND ANALYSIS
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263 Quantitative Data Collection and Analysis

264 Assessments at baseline, 6 months, 8 months, and 14 months will be administered online and 

265 will measure HIV care engagement using a comprehensive behavioral composite of engagement 

266 in HIV care;52 engagement and retention in care using the Index of Engagement in HIV Care 

267 (e.g., “How well do you follow through on your HIV care when things in your life get 

268 tough?”);54 and self-reported ART adherence (e.g., “In the last 30 days, on how many days did 

269 you miss at least one dose of any of your medication? ”)55 and viral suppression (e.g., “Was your 

270 last viral load detectable or undetectable?”). Guided by our conceptual framework (Fig. 1),22 we 

271 will measure dyadic capacity using the Dyadic Coping Inventory,56 Couple Health Support, 

272 Partner Support for HIV Treatment;57 and relationship factors using the Power Imbalance in 

273 Couples Scale (PICS),58 and the Couple Sexual Satisfaction Scale (CSSS) (Conroy AA, 

274 Development and Validation of the Couple Sexual Satisfaction Scale for HIV and Sexual Health 

275 Research, Under Review). We will also assess individual-level factors as indicated by our 

276 conceptual framework, including the HIV Stigma Scale.59 

277 Frequency tables will be generated for all clinical outcomes. One-way frequency tables will be 

278 generated for the number of rescheduled, cancelled, and missed visits. Relative frequencies will 

279 be calculated for the number of participants enrolled in the study, those who were eligible in 

280 general, and lost to follow-up. We will also tabulate and summarize acceptability outcomes in 

281 one-way frequency tables.

282 We will fit linear mixed models (LMM) to continuous outcomes (e.g., ARV levels in hair) and 

283 fit generalized linear mixed models (GLMM) to discrete (e.g., viral suppression) and non-

284 normally distributed continuous outcomes (e.g., self-reported ART adherence) to model outcome 

285 data. These analyses will include couple sero-status (sero-concordant HIV-positive vs. sero-
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286 discordant) as a covariate as required by the stratified randomized design.60,61 Following 

287 guidelines in the literature62,63 and from NIH,64 hypothesis testing will de-emphasized. Instead, 

288 we will perform these analyses to ensure that all measures and procedures are well established to 

289 perform a subsequent efficacy trial. 

290 Qualitative Data Collection and Analysis

291 At T4, staff will conduct remote exit interviews with all participants. Exit interviews will explore 

292 participants’ experiences with the study protocol and procedures. Interviews will be audio-

293 recorded and professionally transcribed.

294 We will read all individual transcripts and develop a codebook based on the interview guides, 

295 our theoretical framework, and emergent themes. To establish intercoder agreement, a primary 

296 coder will apply codes based to a subset of transcripts to test and revise the codebook. A 

297 secondary analyst will apply the revised set of codes on a random subset of transcripts. 

298 Discrepancies in coding will be discussed by the team until an agreement is reached. 

299 Power Analyses

300 We estimated minimum detectable effect sizes (MDEs) for the assessments of feasibility and 

301 acceptability proposed to address the pilot RCT. We anticipate 80 couples (40 seroconcordant-

302 positive and 40 serodiscordant per condition) at the beginning of the study and 64 couples at T4 

303 following 20% estimated attrition. The effective sample size (ESS) will depend on the unit of 

304 analysis (couple vs. individual), which participants are included in the analysis, and when the 

305 outcome is measured. For instance, the enrollment proportion to assess feasibility is a couple-

306 level variable measured at the outset of the study. Assuming α=.05, power=.80, and 70% 

307 enrollment for 114 couples contacted to yield 80 couples (70% of 114), the width of the 
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308 confidence interval for single enrollment proportions is 19% (standardized distance to the limit: 

309 .20). In contrast, acceptability scores will be measured at the individual level at the study 

310 endpoint among participants in each condition.

311 We also performed power analyses for proposed outcome analyses in order to supply additional 

312 information. For individual-level outcomes, the ESS will depend on the degree of within couple 

313 correlation of responses, ρ, within couples. We set ρ based on prior dyadic research in which the 

314 average within-couple correlation of virologic control measurements was ρ=.23. Accordingly, 

315 we lowered the ESS inputted for the power analyses to be ESS=N/DEFF, where N is the 

316 endpoint sample size and DEFF is the design effect or variance inflation attributable to using 

317 correlated data. DEFF is computed as 1+(M-1)*ρ, where M is the number of participants per 

318 dyad (i.e., 2). Therefore, DEFF=1+(2-1)*.23=1.23, so ESS=80x.80=64/1.23=52. Under these 

319 assumptions, distance from the observed mean to the confidence limit is estimated to be .28. For 

320 longitudinal analyses to evaluate ART adherence, outcomes will be measured at the individual 

321 level at every time point among HIV+ participants in both arms. An 80% retention rate means 

322 20x.80=16 seroconcordant-positive couples yielding 32 HIV+ participants where 

323 ESS=32/1.23=26 plus 20x.80=16 serodiscordant couples yielding 16 HIV+ participants for a 

324 total endpoint study sample of 42 per arm. Assuming α=.05, power=.80, and 4 time points with 

325 r=.30 correlation between repeated measures (in Dr. Johnson’s study, the average within-subject 

326 r’s for ART adherence and viral suppression were .24 and .28, respectively), the minimum 

327 detectable standardized mean differences for continuous outcomes is .421. For binary outcomes, 

328 using the same inputs as above plus small, medium, and large base rates of 10%, 30%, and 50%, 

329 respectively, raw proportion differences range from 16.1% to 20.5% (standardized 

330 difference=.422-.429). H1-H3 will be directly tested by contrasts derived from the longitudinal 
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331 analytic models. For H1 and H3, we estimated the MDEs of those contrasts by reassessing the 

332 power of the longitudinal analyses with only 2 time points. The resulting effect sizes ranged from 

333 .493 to .503, which are medium standardized effects. For H2, MDEs for a non-zero longitudinal 

334 change in a group mean or proportion range from .407 to .470, which are small to medium 

335 standardized effects. As noted previously, hypothesis testing will be de-emphasized in this pilot 

336 feasibility and acceptability study. 

337 DISCUSSION

338 This paper describes the protocol for a randomized waitlist-controlled pilot of a dyadic app 

339 intervention, LetSync, focused on Black sexual-minority couples living with HIV. Barriers to 

340 HIV care for Black MSM are multilevel, often at the social (e.g., HIV stigma) and structural 

341 (e.g., transportation) levels, while extant interventions target barriers at the individual level. 

342 LetSync addresses this gap by targeting, at the dyadic level, Black MSM couple dynamics, 

343 emphasizing the roles of dyadic coordination and joint problem-solving in improving HIV care 

344 engagement. 

345 Although Black MSM-centered mHealth interventions exist in general,32,65 there is a paucity of 

346 couples-based mHealth studies for this population despite the demonstrated power of dyadic 

347 coordination in care, and couples facing many unique barriers to care and treatment. 

348 A search in the literature yielded only one couples-based mHealth study for Black MSM. In 

349 2010, an existing evidence-based intervention originally developed for heterosexual couples was 

350 adapted for Black MSM to reduce sexually transmitted infections (STIs; including HIV and other 

351 STIs) and drug use outcomes. This adaptation was recently piloted with 34 MSM dyads with 

352 promising results.66,67 Of the seven couple-based HIV studies that have been conducted since the 
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353 start of the HIV epidemic, only three have included MSM in general, and none included Black 

354 MSM .66 

355 Our study addresses the lack of couples-based interventions for Black MSM in several 

356 innovative ways. It seeks to harness couples’ resilience and ability to synchronize problem-

357 solving approaches, both of which are likely to impact dyadic coordination and joint problem-

358 solving - thus improving HIV care engagement.14 It is also informed by our theoretical 

359 framework, the Framework of Dyadic HIV Care Engagement, which is formulated by 

360 preliminary and existing research. Rather than focus on single users’ experiences and outcomes, 

361 as is the case for most traditional mHealth designs (including HIV prevention),34,68 the design of 

362 LetSync targets the dyad where each user’s outcomes are dependent on the joint, collaborative, 

363 synchronized behaviors of both users. The dyadic level is often missing in multilevel HIV 

364 prevention efforts, but retention in care and ART adherence often occur in the dyadic context for 

365 Black sexual-minority couples.14 Lastly, our study is the first of its kind to include the use of 

366 remote hair collection to measure ART adherence. Hair concentrations of ARVs are stronger 

367 predictors of virologic suppression than self-reported adherence or plasma ARV levels in large 

368 cohort studies of patients with HIV.69 Self-collection of hair samples at home reduces travel time 

369 and expenses, and assessing our primary outcome via remote collection of hair is congruent with 

370 the mobile nature of the intervention.

371 There are several challenges to this study. Suboptimal app engagement poses a challenge in 

372 mHealth data collection. To optimize app engagement, we will program pop-up reminders to 

373 appear on a weekly basis if the app has not been opened. We will assess the feasibility and 

374 acceptability of this feature during exit interviews. To minimize participant attrition, which is 

375 intrinsic to longitudinal designs, we will collect at least three methods of personal contact such as 
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376 social media handles and additional phone numbers. We will also maintain regular contact with 

377 participants by sending reminders about virtual check-ins and sending in hair samples and asking 

378 about any app-related issues. Lastly, addressing break-ups is necessary as our study involves 

379 couples. If break-up occurs between screening and randomization, the couple will become 

380 ineligible and referrals for support will be offered to both participants. If break-up occurs after 

381 randomization, participants may still take part in the remaining data collection time points as 

382 scheduled, and the breakup will be noted in the retention and tracking study databases. 

383 This paper documents the protocol for the LetSync study, which was designed to help couples 

384 work together to improve HIV-related outcomes. While the number of HIV-centered mHealth 

385 interventions have proliferated in recent years, very few exist that focus on Black MSM in 

386 couples. mHealth for dyadic HIV care engagement holds promise in being cost-efficient and 

387 transcending common barriers to intervention and care, which our study aims to demonstrate. 

388 Findings from the proposed research are needed for a subsequent large-scale, randomized, 

389 controlled trial to test the efficacy of LetSync in improving HIV care and treatment outcomes 

390 among Black MSM. These findings may inform future studies and protocols for other chronic 

391 conditions where the dyad is an important unit of intervention.

392 Ethics and Dissemination

393 Informed consent will be obtained electronically (e.g., via Qualtrics). Participants will be 

394 informed that their participation in the study is voluntary and that they may decline to participate 

395 for any reason without any negative consequences. Referrals for emotional support and mental 

396 health will be available.
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397 Results of the pilot randomized-controlled trial will be disseminated through peer-reviewed 

398 publications, conferences, and presentations and reports to participants and stakeholders. We will 

399 also hold Town Halls with the UCSF Center for AIDS Prevention Studies (CAPS) and symposia 

400 with community-based organizations that serve people living with HIV. 

401 Abbreviations

402 ART: antiretroviral therapy

403 ARV: antiretroviral

404 HIV: human immunodeficiency virus

405 IPV: intimate partner violence

406 Declarations

407 Ethics approval and consent to participate

408 Ethics approval was granted by the University of California, San Francisco Institutional Review 

409 Board (IRB # 15-18042).
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414 Competing Interests

415 The authors declare that they have no competing interests.

Page 20 of 39

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-055448 on 2 S

eptem
ber 2021. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

20

416 Funding

417 This research was supported by a grant from the National Institute of Mental Health 

418 R01MH118967 (Tan). 

419 Authors’ Contributions

420 JYT designed the study, obtained funding, provided leadership in the execution of the study, and 

421 contributed to revising the manuscript. TBN, LMP, PS, EA, and SMK contributed to study 

422 conception; TBN and LMP also contributed to trial design. The paper was drafted by HCK, and 

423 all authors, including DJB and RWW, read and approved the final manuscript.

424 Acknowledgements

425 The authors would like to thank Sage Bionetworks for granting LetSync the Digital Health 

426 Catalyst Award. The contents of this publication are solely the responsibility of the authors and 

427 do not represent the official views of the National Institutes of Health (NIH).

428 Author Information

429 Division of Prevention Science, Department of Medicine, University of California, San 

430 Francisco, San Francisco, CA, United States

431 Hyunjin Cindy Kim, Lance M. Pollack, Parya Saberi, Torsten B. Neilands, Emily A. Arnold, 

432 Darius J. Bright, Robert W. Williams III, Susan M. Kegeles, Judy Y. Tan

433 References/Bibliography

434 1. Estimated HIV Incidence and Prevalence in the United States, 2015–2019. Centers for Disease 
435 Control and Prevention; 2021. Accessed March 16, 2021. 
436 https://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-surveillance-supplemental-report-vol-
437 26-1.pdf

Page 21 of 39

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-055448 on 2 S

eptem
ber 2021. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

21

438 2. HIV and African American Gay and Bisexual Men. Centers for Disease Control and Prevention. 
439 Published October 23, 2020. Accessed April 13, 2021. https://www.cdc.gov/hiv/group/msm/bmsm.html

440 3. Singh S, Mitsch A, Wu B. HIV Care Outcomes Among Men Who Have Sex With Men With 
441 Diagnosed HIV Infection — United States, 2015. MMWR Morb Mortal Wkly Rep. 2017;66. 
442 doi:10.15585/mmwr.mm6637a2

443 4. Estimated HIV Incidence and Prevalence in the United States, 2014–2018. Centers for Disease 
444 Control and Prevention; 2020. Accessed June 8, 2021. 
445 https://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-surveillance-supplemental-report-vol-
446 25-1.pdf

447 5. Hall HI, Holtgrave DR, Tang T, Rhodes P. HIV Transmission in the United States: 
448 Considerations of Viral Load, Risk Behavior, and Health Disparities. AIDS Behav. 2013;17(5):1632-
449 1636. doi:10.1007/s10461-013-0426-z

450 6. McMahon JM, Braksmajer A, Zhang C, et al. Syndemic factors associated with adherence to 
451 antiretroviral therapy among HIV-positive adult heterosexual men. AIDS Res Ther. 2019;16(1):32. 
452 doi:10.1186/s12981-019-0248-9

453 7. 2016 CROI Press Release: Lifetime Risk of HIV Diagnosis. Published February 23, 2016. 
454 Accessed March 16, 2021. https://www.cdc.gov/nchhstp/newsroom/2016/croi-press-release-risk.html

455 8. Hess KL, Hu X, Lansky A, Mermin J, Hall HI. Lifetime Risk of a Diagnosis of HIV Infection in 
456 the United States. Ann Epidemiol. 2017;27(4):238-243. doi:10.1016/j.annepidem.2017.02.003

457 9. Eaton LA, Matthews DD, Bukowski LA, et al. Elevated HIV prevalence and correlates of PrEP 
458 use among a community sample of Black men who have sex with men. J Acquir Immune Defic Syndr 
459 1999. 2018;79(3):339-346. doi:10.1097/QAI.0000000000001822

460 10. Koblin BA, Mayer KH, Eshleman SH, et al. Correlates of HIV Acquisition in a Cohort of Black 
461 Men Who Have Sex with Men in the United States: HIV Prevention Trials Network (HPTN) 061. PLOS 
462 ONE. 2013;8(7):e70413. doi:10.1371/journal.pone.0070413

463 11. Okafor CN, Hucks-Ortiz C, Hightow-Weidman LB, et al. Brief Report: Associations Between 
464 Self-Reported Substance Use Behaviors and PrEP Acceptance and Adherence Among Black MSM in the 
465 HPTN 073 Study. JAIDS J Acquir Immune Defic Syndr. 2020;85(1):23-29. 
466 doi:10.1097/QAI.0000000000002407

467 12. Umberson D, Montez JK. Social Relationships and Health: A Flashpoint for Health Policy. J 
468 Health Soc Behav. 2010;51(Suppl):S54-S66. doi:10.1177/0022146510383501

469 13. Uchino BN, Bowen K, Kent de Grey R, Mikel J, Fisher EB. Social Support and Physical Health: 
470 Models, Mechanisms, and Opportunities. In: Fisher EB, Cameron LD, Christensen AJ, et al., eds. 
471 Principles and Concepts of Behavioral Medicine: A Global Handbook. Springer; 2018:341-372. 
472 doi:10.1007/978-0-387-93826-4_12

473 14. Goldenberg T, Clarke D, Stephenson R. “Working together to reach a goal”: MSM’s Perceptions 
474 of Dyadic HIV Care for Same-Sex Male Couples. J Acquir Immune Defic Syndr 1999. 2013;64(0 1):S52-
475 S61. doi:10.1097/QAI.0b013e3182a9014a

Page 22 of 39

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-055448 on 2 S

eptem
ber 2021. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

22

476 15. Goldenberg T, Stephenson R. “The More Support You Have the Better”: Partner Support and 
477 Dyadic HIV Care Across the Continuum for Gay and Bisexual Men. J Acquir Immune Defic Syndr 1999. 
478 2015;69(0 1):S73-S79. doi:10.1097/QAI.0000000000000576

479 16. Sullivan PS, Peterson J, Rosenberg ES, et al. Understanding Racial HIV/STI Disparities in Black 
480 and White Men Who Have Sex with Men: A Multilevel Approach. PLOS ONE. 2014;9(3). 
481 doi:10.1371/journal.pone.0090514

482 17. Tan JY, Pollack L, Rebchook G, et al. The Role of the Primary Romantic Relationship in HIV 
483 Care Engagement Outcomes Among Young HIV-Positive Black Men Who Have Sex with Men. AIDS 
484 Behav. 2018;22(3):774-790. doi:10.1007/s10461-016-1601-9

485 18. Tan JY, Campbell CK, Tabrisky AP, Siedle-Khan R, Conroy AA. A Conceptual Model of Dyadic 
486 Coordination in HIV Care Engagement among Couples of Black Men Who Have Sex with Men: A 
487 Qualitative Dyadic Analysis. AIDS Behav. 2018;22(8):2584-2592. doi:10.1007/s10461-018-2070-0

488 19. Kayser K. Enhancing Dyadic Coping During a Time of Crisis: An Intervention With Breast 
489 Cancer Patients and Their Partners. In: Revenson TA, Kayser K, Bodenmann G, eds. Couples Coping 
490 With Stress: Emerging Perspectives on Dyadic Coping. American Psychological Association; 2005:175-
491 194.

492 20. Widmer K, Cina A, Charvoz L, Shantinath S, Bodenmann G. A Model Dyadic Coping 
493 Intervention. In: Revenson TA, Kayser K, Bodenmann G, eds. Couples Coping With Stress: Emerging 
494 Perspectives on Dyadic Coping. American Psychological Association; 2005:159-174.

495 21. Gamarel KE, Revenson TA. Dyadic adaptation to chronic illness: The importance of considering 
496 context in understanding couples’ resilience. In: Skerrett K, Fergus K, eds. Couple Resilience: Emerging 
497 Perspectives. Springer Science + Business Media; 2015:83-105.

498 22. Tan JY, Campbell CK, Conroy AA, Tabrisky AP, Kegeles S, Dworkin SL. Couple-Level 
499 Dynamics and Multilevel Challenges Among Black Men Who Have Sex with Men: A Framework of 
500 Dyadic HIV Care. AIDS Patient Care STDs. 2018;32(11):459-467.

501 23. Demographics of Mobile Device Ownership and Adoption in the United States. Pew Research 
502 Center: Internet, Science & Tech. Published April 7, 2021. Accessed April 14, 2021. 
503 https://www.pewresearch.org/internet/fact-sheet/mobile/

504 24. Ybarra ML, Prescott TL, Phillips GL, Bull SS, Parsons JT, Mustanski B. Pilot RCT Results of an 
505 mHealth HIV Prevention Program for Sexual Minority Male Adolescents. Pediatrics. 2017;140(1). 
506 doi:10.1542/peds.2016-2999

507 25. Balán IC, Lopez-Rios J, Nayak S, et al. SMARTtest: A Smartphone App to Facilitate HIV and 
508 Syphilis Self- and Partner-Testing, Interpretation of Results, and Linkage to Care. AIDS Behav. 
509 2020;24(5):1560-1573. doi:10.1007/s10461-019-02718-y

510 26. Hightow-Weidman L, Muessig K, Knudtson K, et al. A Gamified Smartphone App to Support 
511 Engagement in Care and Medication Adherence for HIV-Positive Young Men Who Have Sex With Men 
512 (AllyQuest): Development and Pilot Study. JMIR Public Health Surveill. 2018;4(2):e8923. 
513 doi:10.2196/publichealth.8923

Page 23 of 39

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-055448 on 2 S

eptem
ber 2021. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

23

514 27. Hightow-Weidman LB, Pike E, Fowler B, et al. HealthMpowerment.org: Feasibility and 
515 Acceptability of Delivering an Internet Intervention to Young Black Men Who have Sex with Men. AIDS 
516 Care. 2012;24(7):910-920. doi:10.1080/09540121.2011.647677

517 28. Hightow-Weidman LB, Smith JC, Valera E, Matthews DD, Lyons P. Keeping Them in 
518 “STYLE”: Finding, Linking, and Retaining Young HIV-Positive Black and Latino Men Who Have Sex 
519 with Men in Care. AIDS Patient Care STDs. 2011;25(1):37-45. doi:10.1089/apc.2010.0192

520 29. Muessig KE, Pike EC, Fowler B, et al. Putting Prevention in Their Pockets: Developing Mobile 
521 Phone-Based HIV Interventions for Black Men Who Have Sex with Men. AIDS Patient Care STDs. 
522 2013;27(4):211-222. doi:10.1089/apc.2012.0404

523 30. Khosropour CM, Lake JG, Sullivan PS. Are MSM willing to SMS for HIV prevention? J Health 
524 Commun. 2014;19(1):57-66. doi:10.1080/10810730.2013.798373

525 31. Khosropour CM, Sullivan PS. Predictors of retention in an online follow-up study of men who 
526 have sex with men. J Med Internet Res. 2011;13(3):e47. doi:10.2196/jmir.1717

527 32. Khosropour CM, Johnson BA, Ricca AV, Sullivan PS. Enhancing retention of an Internet-based 
528 cohort study of men who have sex with men (MSM) via text messaging: randomized controlled trial. J 
529 Med Internet Res. 2013;15(8):e194. doi:10.2196/jmir.2756

530 33. Sullivan PS, Grey JA, Rosser BRS. Emerging technologies for HIV prevention for MSM: What 
531 we’ve learned, and ways forward. J Acquir Immune Defic Syndr 1999. 2013;63(0 1):S102-S107. 
532 doi:10.1097/QAI.0b013e3182949e85

533 34. Muessig KE, LeGrand S, Horvath KJ, Bauermeister JA, Hightow-Weidman LB. Recent mobile 
534 health interventions to support medication adherence among HIV-positive MSM. Curr Opin HIV AIDS. 
535 2017;12(5):432-441. doi:10.1097/COH.0000000000000401

536 35. Pasipanodya EC, Montoya JL, Watson CW-M, et al. Tailoring a mobile health text-messaging 
537 intervention to promote antiretroviral therapy adherence among African Americans: A qualitative study. 
538 PLOS ONE. 2020;15(6). doi:10.1371/journal.pone.0233217

539 36. Tan JYR, Nguyen TT, Tabrisky A, Siedle-Khan R, Napoles AM. Mobile Technology for Healthy 
540 Aging Among Older HIV-Positive Black Men Who Have Sex with Men: Qualitative Study. JMIR Aging. 
541 2018;1(2):e11723.

542 37. Irvin R, Wilton L, Scott H, et al. A Study of Perceived Racial Discrimination in Black Men Who 
543 Have Sex with Men (MSM) and Its Association with Healthcare Utilization and HIV Testing. AIDS 
544 Behav. 2014;18(7):1272-1278. doi:10.1007/s10461-014-0734-y

545 38. Hoots BE, Finlayson TJ, Wejnert C, Paz-Bailey G, National HIV Behavioral Surveillance 
546 (NHBS) Study Group. Updated Data on Linkage to Human Immunodeficiency Virus Care and 
547 Antiretroviral Treatment Among Men Who Have Sex With Men—20 Cities, United States. J Infect Dis. 
548 2017;216(7):808-812.

549 39. Sullivan PS, Knox J, Jones J, et al. Understanding disparities in viral suppression among Black 
550 MSM living with HIV in Atlanta Georgia. J Int AIDS Soc. 2021;24(4):e25689. doi:10.1002/jia2.25689

Page 24 of 39

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-055448 on 2 S

eptem
ber 2021. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

24

551 40. Palar K, Laraia B, Tsai AC, Johnson M, Weiser SD. Food insecurity is associated with HIV, 
552 sexually transmitted infections and drug use among men in the United States. AIDS Lond Engl. 
553 2016;30(9):1457-1465. doi:10.1097/QAD.0000000000001095

554 41. Creasy SL, Henderson ER, Bukowski LA, Matthews DD, Stall RD, Hawk ME. HIV Testing and 
555 ART Adherence Among Unstably Housed Black Men Who Have Sex with Men in the United States. 
556 AIDS Behav. 2019;23(11):3044-3051. doi:10.1007/s10461-019-02647-w

557 42. Quinn K, Dickson-Gomez J, Zarwell M, Pearson B, Lewis M. “A Gay Man and a Doctor are Just 
558 like, a Recipe for Destruction”: How Racism and Homonegativity in Healthcare Settings Influence PrEP 
559 Uptake Among Young Black MSM. AIDS Behav. 2019;23(7):1951-1963. doi:10.1007/s10461-018-2375-
560 z

561 43. Maguire M. Methods to support human-centred design. Int J Hum-Comput Stud. 2001;55(4):587-
562 634. doi:10.1006/ijhc.2001.0503

563 44. Johnson MO, Dilworth SE, Taylor JM, Darbes LA, Comfort ML, Neilands TB. Primary 
564 Relationships, HIV Treatment Adherence, and Virologic Control. AIDS Behav. 2012;16(6):1511-1521. 
565 doi:10.1007/s10461-011-0021-0

566 45. Amico KR, Fisher WA, Cornman DH, et al. Visual analog scale of ART adherence: association 
567 with 3-day self-report and adherence barriers. J Acquir Immune Defic Syndr 1999. 2006;42(4):455-459. 
568 doi:10.1097/01.qai.0000225020.73760.c2

569 46. Tan J, Conroy A, Lee I, Pratto F. Leveraging power in intimate partner relationships: A power 
570 bases perspective. In: Agnew CR, Harman JJ, eds. Power in Close Relationships. Cambridge University 
571 Press; 2017.

572 47. Sheon N, Lee S-H. Sero-skeptics: discussions between test counselors and their clients about 
573 sexual partner HIV status disclosure. AIDS Care. 2009;21(2):133-139. doi:10.1080/09540120801932181

574 48. D’Zurilla TJ, Nezu AM. Problem-Solving Therapy. In: Dobson KS, ed. Handbook of Cognitive-
575 Behavioral Therapies. 3rd ed. Guilford Press; 2010:197-225.

576 49. Anguera JA, Gunning FM, Areán PA. Improving late life depression and cognitive control 
577 through the use of therapeutic video game technology: A proof-of-concept randomized trial. Depress 
578 Anxiety. 2017;34(6):508-517. doi:10.1002/da.22588

579 50. Hair Collection Instructions. The RxPix Study. Accessed June 8, 2021. 
580 https://rxpix.ucsf.edu/hair-collection-instructions

581 51. Saberi P, Ming K, Legnitto D, Neilands TB, Gandhi M, Johnson MO. Novel methods to estimate 
582 antiretroviral adherence: protocol for a longitudinal study. Patient Prefer Adherence. 2018;12:1033-1042. 
583 doi:10.2147/PPA.S166380

584 52. Saberi P, Johnson MO. Moving Toward a Novel and Comprehensive Behavioral Composite of 
585 Engagement in HIV Care. AIDS Care. 2015;27(5):660-664. doi:10.1080/09540121.2014.986052

586 53. Brooke J. System Usability Scale (SUS). Published 1986. Accessed June 11, 2021. 
587 http://www.usability.gov/how-to-and-tools/methods/system-usability-scale.html

Page 25 of 39

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-055448 on 2 S

eptem
ber 2021. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

25

588 54. Johnson MO, Neilands TB, Koester KA, et al. Detecting Disengagement from HIV Care Before 
589 It’s Too Late: Development and Preliminary Validation of a Novel Index of Engagement in HIV Care. J 
590 Acquir Immune Defic Syndr 1999. 2019;81(2):145-152. doi:10.1097/QAI.0000000000002000

591 55. Wilson IB, Lee Y, Michaud J, Fowler FJ, Rogers WH. Validation of a New Three-Item Self-
592 Report Measure for Medication Adherence. AIDS Behav. 2016;20(11):2700-2708. doi:10.1007/s10461-
593 016-1406-x

594 56. Bodenmann G. Dyadisches Coping Inventar: Testmanual [Dyadic Coping Inventory: Test 
595 Manual].; 2008.

596 57. PI: Johnson MO. Title of grant: A couples-based approach to improving engagement in HIV care. 
597 2006;University of California, San Francisco. National Institute of Nursing 
598 Research($602,288):5R01NR010187.

599 58. Neilands TB, Dworkin SL, Chakravarty D, et al. Development and Validation of the Power 
600 Imbalance in Couples Scale. Arch Sex Behav. 2019;48(3):763-779. doi:10.1007/s10508-018-1190-y

601 59. Berger BE, Ferrans CE, Lashley FR. Measuring stigma in people with HIV: psychometric 
602 assessment of the HIV stigma scale. Res Nurs Health. 2001;24(6):518-529. doi:10.1002/nur.10011

603 60. Altman DG, Doré CJ. Randomisation and baseline comparisons in clinical trials. The Lancet. 
604 1990;335(8682):149-153. doi:10.1016/0140-6736(90)90014-V

605 61. Kernan WN, Viscoli CM, Makuch RW, Brass LM, Horwitz RI. Stratified Randomization for 
606 Clinical Trials. J Clin Epidemiol. 1999;52(1):19-26. doi:10.1016/S0895-4356(98)00138-3

607 62. Kraemer HC, Mintz J, Noda A, Tinklenberg J, Yesavage JA. Caution regarding the use of pilot 
608 studies to guide power calculations for study proposals. Arch Gen Psychiatry. 2006;63(5):484-489. 
609 doi:10.1001/archpsyc.63.5.484

610 63. Leon AC, Davis LL, Kraemer HC. The role and interpretation of pilot studies in clinical research. 
611 Journal of Psychiatric Research. J Psychiatr Res. 2011;45(5):626-629. 
612 doi:10.1016/j.jpsychires.2010.10.008

613 64. Pilot Studies: Common Uses and Misuses. National Center for Complementary and Integrative 
614 Health. Accessed June 2, 2021. https://www.nccih.nih.gov/grants/pilot-studies-common-uses-and-misuses

615 65. Rouffiac A-E, Whiteley L, Brown L, et al. A Mobile Intervention to Improve Uptake of Pre-
616 Exposure Prophylaxis for Southern Black Men Who Have Sex With Men: Protocol for Intervention 
617 Development and Pilot Randomized Controlled Trial. JMIR Res Protoc. 2020;9(2). doi:10.2196/15781

618 66. El-Bassel N, Gilbert L, Witte S, Wu E, Hunt T, Remien RH. Couple-based HIV prevention in the 
619 United States: advantages, gaps, and future directions. J Acquir Immune Defic Syndr 1999. 2010;55 Suppl 
620 2:S98-101. doi:10.1097/QAI.0b013e3181fbf407

621 67. Wu E, El-Bassel N, McVinney L, Fontaine Y-M, Hess L. Adaptation of a Couple-Based HIV 
622 Intervention for Methamphetamine-Involved African American Men who have Sex with Men. Open 
623 AIDS J. 2010;4:123-131. doi:10.2174/1874613601004030123

624 68. Mitchell JW. The Use of Technology to Advance HIV Prevention for Couples. Curr HIV/AIDS 
625 Rep. 2015;12(4):516-522. doi:10.1007/s11904-015-0290-8

Page 26 of 39

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-055448 on 2 S

eptem
ber 2021. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

26

626 69. Baxi SM, Liu A, Bacchetti P, et al. Comparing the novel method of assessing PrEP 
627 adherence/exposure using hair samples to other pharmacologic and traditional measures. J Acquir 
628 Immune Defic Syndr 1999. 2015;68(1):13-20. doi:10.1097/QAI.0000000000000386

629

630  Table 1. Metrics and thresholds to assess feasibility of the LetSync app.

Main Feasibility Outcomes Metrics Threshold
Enrollment in both arms 70% of eligible individuals enrolled≥
Retention in both arms at T2 75% retained≥
Retention in both arms at T4 80% retained≥
Number of app launches, log-ins Mean of once/week
Number of minutes of app use Mean of 10 minutes/week
Use of the Our Action Plan feature 1 Action Plan generated/month≥
Number of Action Plans created Mean of 1/month
Communication between partners Mean of 1 message/month
Use of joint task feature Mean of 1 joint task completed/month
Access of other LetSync features Mean of twice/month
App opens following pop-up reminders Mean of 50% of all pop-ups
Number of app glitches Mean of 1 user-reported glitch/week≤
Amount of time for RA to field app questions Mean of 1 hour/week/participant≤

631

632 Table 2. Items and measures to assess acceptability of the LetSync app

Measure Item
App Usability “I am satisfied with the app.”

“I would want to use the app even if I was not receiving study 
incentives.”

Security and Privacy “How secure did you feel about your data when using the app?”
Study Procedures and 
Design

“How helpful was the User’s Guide video you watched?” 
“How satisfied were you with your communication with the staff?”

Remote Hair 
Collection

“How easy or difficult was it to use the hair kits?”
“How easy or difficult was it to mail your hair in?”
“How helpful was the demonstration video?”

Remote Study 
Participation

“How satisfied were you with participating in a remote research 
project?”

633
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Reporting checklist for protocol of a clinical trial.

Reporting Item Page Number

Administrative 

information

Title #1 Descriptive title identifying the study design, population, interventions, and, if 

applicable, trial acronym

1

Trial registration #2a Trial identifier and registry name. If not yet registered, name of intended registry 3

Trial registration: 

data set

#2b All items from the World Health Organization Trial Registration Data Set n/a

Protocol version #3 Date and version identifier n/a

Funding #4 Sources and types of financial, material, and other support 19

Roles and 

responsibilities: 

contributorship

#5a Names, affiliations, and roles of protocol contributors 19

Page 30 of 39

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-055448 on 2 S

eptem
ber 2021. D

ow
nloaded from

 

https://www.goodreports.org/reporting-checklists/spirit/info/#1
https://www.goodreports.org/reporting-checklists/spirit/info/#2a
https://www.goodreports.org/reporting-checklists/spirit/info/#2b
https://www.goodreports.org/reporting-checklists/spirit/info/#3
https://www.goodreports.org/reporting-checklists/spirit/info/#4
https://www.goodreports.org/reporting-checklists/spirit/info/#5a
http://bmjopen.bmj.com/


For peer review only

Roles and 

responsibilities: 

sponsor contact 

information

#5b Name and contact information for the trial sponsor n/a

Roles and 

responsibilities: 

sponsor and 

funder

#5c Role of study sponsor and funders, if any, in study design; collection, 

management, analysis, and interpretation of data; writing of the report; and the 

decision to submit the report for publication, including whether they will have 

ultimate authority over any of these activities

n/a

Roles and 

responsibilities: 

committees

#5d Composition, roles, and responsibilities of the coordinating centre, steering 

committee, endpoint adjudication committee, data management team, and other 

individuals or groups overseeing the trial, if applicable (see Item 21a for data 

monitoring committee)

n/a

Introduction

Background and 

rationale

#6a Description of research question and justification for undertaking the trial, 

including summary of relevant studies (published and unpublished) examining 

benefits and harms for each intervention

3
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Background and 

rationale: choice 

of comparators

#6b Explanation for choice of comparators 5

Objectives #7 Specific objectives or hypotheses 5

Trial design #8 Description of trial design including type of trial (eg, parallel group, crossover, 

factorial, single group), allocation ratio, and framework (eg, superiority, 

equivalence, non-inferiority, exploratory)

5

Methods: 

Participants, 

interventions, and 

outcomes

Study setting #9 Description of study settings (eg, community clinic, academic hospital) and list of 

countries where data will be collected. Reference to where list of study sites can 

be obtained

5

Eligibility criteria #10 Inclusion and exclusion criteria for participants. If applicable, eligibility criteria for 

study centres and individuals who will perform the interventions (eg, surgeons, 

psychotherapists)

6
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Interventions: 

description

#11a Interventions for each group with sufficient detail to allow replication, including 

how and when they will be administered

8

Interventions: 

modifications

#11b Criteria for discontinuing or modifying allocated interventions for a given trial 

participant (eg, drug dose change in response to harms, participant request, or 

improving / worsening disease)

n/a

Interventions: 

adherance

#11c Strategies to improve adherence to intervention protocols, and any procedures 

for monitoring adherence (eg, drug tablet return; laboratory tests)

n/a

Interventions: 

concomitant care

#11d Relevant concomitant care and interventions that are permitted or prohibited 

during the trial

n/a

Outcomes #12 Primary, secondary, and other outcomes, including the specific measurement 

variable (eg, systolic blood pressure), analysis metric (eg, change from baseline, 

final value, time to event), method of aggregation (eg, median, proportion), and 

time point for each outcome. Explanation of the clinical relevance of chosen 

efficacy and harm outcomes is strongly recommended

10

Participant 

timeline

#13 Time schedule of enrolment, interventions (including any run-ins and washouts), 

assessments, and visits for participants. A schematic diagram is highly 

recommended (see Figure)

9
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Sample size #14 Estimated number of participants needed to achieve study objectives and how it 

was determined, including clinical and statistical assumptions supporting any 

sample size calculations

5

Recruitment #15 Strategies for achieving adequate participant enrolment to reach target sample 

size

7

Methods: 

Assignment of 

interventions (for 

controlled trials)

Allocation: 

sequence 

generation

#16a Method of generating the allocation sequence (eg, computer-generated random 

numbers), and list of any factors for stratification. To reduce predictability of a 

random sequence, details of any planned restriction (eg, blocking) should be 

provided in a separate document that is unavailable to those who enrol 

participants or assign interventions

8

Allocation 

concealment 

mechanism

#16b Mechanism of implementing the allocation sequence (eg, central telephone; 

sequentially numbered, opaque, sealed envelopes), describing any steps to 

conceal the sequence until interventions are assigned

n/a
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Allocation: 

implementation

#16c Who will generate the allocation sequence, who will enrol participants, and who 

will assign participants to interventions

8

Blinding 

(masking)

#17a Who will be blinded after assignment to interventions (eg, trial participants, care 

providers, outcome assessors, data analysts), and how

n/a

Blinding 

(masking): 

emergency 

unblinding

#17b If blinded, circumstances under which unblinding is permissible, and procedure 

for revealing a participant’s allocated intervention during the trial

n/a

Methods: Data 

collection, 

management, and 

analysis

Data collection 

plan

#18a Plans for assessment and collection of outcome, baseline, and other trial data, 

including any related processes to promote data quality (eg, duplicate 

measurements, training of assessors) and a description of study instruments (eg, 

questionnaires, laboratory tests) along with their reliability and validity, if known. 

Reference to where data collection forms can be found, if not in the protocol

12
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Data collection 

plan: retention

#18b Plans to promote participant retention and complete follow-up, including list of 

any outcome data to be collected for participants who discontinue or deviate from 

intervention protocols

17

Data 

management

#19 Plans for data entry, coding, security, and storage, including any related 

processes to promote data quality (eg, double data entry; range checks for data 

values). Reference to where details of data management procedures can be 

found, if not in the protocol

n/a

Statistics: 

outcomes

#20a Statistical methods for analysing primary and secondary outcomes. Reference to 

where other details of the statistical analysis plan can be found, if not in the 

protocol

12

Statistics: 

additional 

analyses

#20b Methods for any additional analyses (eg, subgroup and adjusted analyses) n/a

Statistics: analysis 

population and 

missing data

#20c Definition of analysis population relating to protocol non-adherence (eg, as 

randomised analysis), and any statistical methods to handle missing data (eg, 

multiple imputation)

n/a
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Methods: 

Monitoring

Data monitoring: 

formal committee

#21a Composition of data monitoring committee (DMC); summary of its role and 

reporting structure; statement of whether it is independent from the sponsor and 

competing interests; and reference to where further details about its charter can 

be found, if not in the protocol. Alternatively, an explanation of why a DMC is not 

needed

n/a

Data monitoring: 

interim analysis

#21b Description of any interim analyses and stopping guidelines, including who will 

have access to these interim results and make the final decision to terminate the 

trial

n/a

Harms #22 Plans for collecting, assessing, reporting, and managing solicited and 

spontaneously reported adverse events and other unintended effects of trial 

interventions or trial conduct

n/a

Auditing #23 Frequency and procedures for auditing trial conduct, if any, and whether the 

process will be independent from investigators and the sponsor

n/a

Ethics and 

dissemination
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Research ethics 

approval

#24 Plans for seeking research ethics committee / institutional review board (REC / 

IRB) approval

19

Protocol 

amendments

#25 Plans for communicating important protocol modifications (eg, changes to 

eligibility criteria, outcomes, analyses) to relevant parties (eg, investigators, REC 

/ IRBs, trial participants, trial registries, journals, regulators)

n/a

Consent or assent #26a Who will obtain informed consent or assent from potential trial participants or 

authorised surrogates, and how (see Item 32)

8

Consent or 

assent: ancillary 

studies

#26b Additional consent provisions for collection and use of participant data and 

biological specimens in ancillary studies, if applicable

n/a

Confidentiality #27 How personal information about potential and enrolled participants will be 

collected, shared, and maintained in order to protect confidentiality before, 

during, and after the trial

n/a

Declaration of 

interests

#28 Financial and other competing interests for principal investigators for the overall 

trial and each study site

18

Data access #29 Statement of who will have access to the final trial dataset, and disclosure of 

contractual agreements that limit such access for investigators

n/a
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Ancillary and post 

trial care

#30 Provisions, if any, for ancillary and post-trial care, and for compensation to those 

who suffer harm from trial participation

n/a

Dissemination 

policy: trial results

#31a Plans for investigators and sponsor to communicate trial results to participants, 

healthcare professionals, the public, and other relevant groups (eg, via 

publication, reporting in results databases, or other data sharing arrangements), 

including any publication restrictions

1

Dissemination 

policy: authorship

#31b Authorship eligibility guidelines and any intended use of professional writers n/a

Dissemination 

policy: 

reproducible 

research

#31c Plans, if any, for granting public access to the full protocol, participant-level 

dataset, and statistical code

n/a

Appendices

Informed consent 

materials

#32 Model consent form and other related documentation given to participants and 

authorised surrogates

n/a

Page 39 of 39

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-055448 on 2 S

eptem
ber 2021. D

ow
nloaded from

 

https://www.goodreports.org/reporting-checklists/spirit/info/#30
https://www.goodreports.org/reporting-checklists/spirit/info/#31a
https://www.goodreports.org/reporting-checklists/spirit/info/#31b
https://www.goodreports.org/reporting-checklists/spirit/info/#31c
https://www.goodreports.org/reporting-checklists/spirit/info/#32
http://bmjopen.bmj.com/


For peer review only

Biological 

specimens

#33 Plans for collection, laboratory evaluation, and storage of biological specimens 

for genetic or molecular analysis in the current trial and for future use in ancillary 

studies, if applicable

n/a

None The SPIRIT Explanation and Elaboration paper is distributed under the terms of the Creative Commons Attribution License CC-

BY-NC. This checklist can be completed online using https://www.goodreports.org/, a tool made by the EQUATOR Network in 

collaboration with Penelope.ai
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