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Abstract

Background: HIV cure—related researchisexpanding rapidly, bringing both new opportunities and ethical challenges. Historically,
clinical trials for novel HIV treatments have underrepresented populations most affected by HIV, such as Black gay men and
transgender women. This disparity is compounded by medical mistrust and historical mistreatment of racially and ethnically
diverse individualsin the United States. Addressing these issuesis crucial aswe plan HIV cure—related clinical trials. Weaim to
build consensus on how to increase representation of groups most affected by HIV in cure-related trialsin the United States.

Objective: We aimed to describe a protocol using a hybrid Delphi consensus-building methodology to build consensus on 3
key research questions: how to better engage populationsin HIV cure research who carry the greatest burden of HIV (ie, racial,
ethnic, sex, and gender minority groups); how to enhance trust and diminish mistrust in health care and scientific settings that
influence willingness to participate; and how to design HIV cure research and analytical treatment interruption protocolsthat do
not limit participation of working adults.

Methods: We used a hybrid Delphi method, involving 4 iterative survey rounds. Initial surveys were open-ended and broad,
refining over subsequent rounds into more specific, closed-ended questions based on previous feedback. Between rounds, an
independent stakeholder group reviewed interim findings, incorporating a nominal group technique to enhance the process.
Panelists represented diverse racial, ethnic, sex, and gender perspectives, including an intentional oversampling of experts on
racial and ethnic minority issues. Recruitment was facilitated through partnerships with community-based organizations, such as
The Well Project, National Minority AIDS Council, and TruEvolution.

Results. Asof December 2024, al 4 Delphi survey rounds and 3 nominal group technique discussions have been completed.
The process progressed from broad, open-ended questionsin round 1 to structured ranking and rating in rounds 3 and 4. Iterative
feedback informed survey refinement between rounds. The final data analysis and synthesis of consensus recommendations are
underway and will be reported in aforthcoming results paper.

Conclusions: Thehybrid Delphi methodology effectively refined responses and built consensus on engaging priority populations
inHIV cureresearch. Oversampling of diverse participants and theinclusion of independent stakeholder feedback added robustness
and inclusivity to the findings. Future steps include detailed data analysis and data dissemination. Consensus recommendations
will be reported in subsequent manuscripts to inform more inclusive, trust-centered, and accessible HIV curetria design.
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Introduction

Background

Several major advancementsin the areas of therapeuticsfor the
prevention and treatment of HIV have made finding acure more
possible than impossible [1]. However, asthefield of HIV cure
research growsin the number of conducted and planned studies,
and in the complexity and intensity of potential cure-related
strategies, ethical and socia challenges emerge that must be
addressed [2-4]. Furthermore, several HIV cure—related trials
require the interruption of HIV antiretroviral treatment
(ART)—a process known as analytical treatment interruption
(ATI) [5].

Unfortunately, biomedical advancements for ending the HIV
epidemic have been associated with awidening of disparities,
as people with HIV who carry the greatest disease burden (eg,
Black gay men and transgender women) are underrepresented
in clinical trials of these advancements. Moreover, they are not
thefirst to benefit onceimplementation hasrolled out. Thiswas
true when anew class of combination ART arrived in 1995 [6],
which dramatically increased the likelihood of peoplewith HIV
achieving viral suppression, and again in 2012, when
pre-exposure prophylaxis for HIV prevention was approved.
White men who have sex was men were significantly more
likely to use pre-exposure prophylaxis than Black men who
have sex was men, athough Black men represented the
population carrying the highest burden of HIV [7-9].

Accurately representing the disease burden and proportionally
enrolling people with diverse racial, ethnic, sexual, and gender
identities is a key challenge to ending the HIV epidemic. It is
well-documented that past demographic characteristics of trial
participants do not reflect the diversity of people with HIV in
the United States [10-12]. Four reviews or landscape analyses
[10-13] reporting on over 100 HIV cure—related studies found
that detailed demographic information of trial participants was
severely lacking, and in many cases, could not be extracted.
When available, dmost all racid, ethnic, sex, or gender minority
groups made up <20% of trial participants [10]. Furthermore,
data on young adults are also limited, as ATI trial participants
tend to be older [14,15].

It isimportant to explore and address sampledifferencesin HIV
cure outcomes between demographic subgroups. For example,
according to the US Centersfor Disease Control and Prevention,
65% of people with HIV in the United States are Black or
African American or Latino [16], and although smaller in total
numbers, Black or African American cisgender women and
transgender women are severely overburdened compared to
their White and cisgender counterparts [16]. Currently, HIV
curetrial participant samples do not come close to representing
the populations carrying the greatest burden of HIV in the
United States[17].
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Considering the risks posed by HIV cure research, which often
involve monitoring interruptions and pauses of HIV ART—also
called ATIs [5], additional barriers to participation are likely
structural in nature. Recent federal guidance and research on
diversifying clinical trial samplesidentified potential strategies
to overcome barriers that exclude certain groups [18-21], such
as documenting demographic information, eliminating inclusion
and exclusion criteriathat are not scientifically justified, listing
enrollment targets (eg, by race and ethnicity, aswell as sex and
gender), and designing study visit schedules that allow for
working adults and caregivers to participate [22]. However,
given the historical and ongoing maltreatment of people of color
in medical settings [23,24], it isimportant to acknowledge that
hesitance to engage in risky research is compounded by issues
related to trust and medical mistrust [25-28] and further
exacerbated by biasesin biomedical teams screening participants
based on assumptions about their willingnessto participate.

The prevailing call to action as explained by the phrase “ nothing
about us without us’ [12,29-32] makes clear that advancing
HIV cure science without the people who are most impacted
by HIV in the United Statesis a major failing of the scientific
community. To prepare for the advent of a cure for HIV, we
sought to generate consensus on helping address outstanding
ethical and socia challenges facing the field of HIV cure
research regarding priority populations.

Objectives

In 2018, a consensus meeting [5] organized by the Ragon
Ingtitute of Massachusetts General Hospital, Massachusetts
I nstitute of Technology, and Harvard Medical School led to key
recommendationsfor future HIV cureresearch design. A second
ATI consensus mesting, organized by the Ragon Institute and
the US Military HIV Research Program, occurred in Nairobi,
Kenya, in May 2024, with a focus on building consensus for
implementing ATIs in resource-limited settings (report
forthcoming). However, these meetingswere led by researchers
who discussed and set current priorities using an invitation-only
panel format, which may not fully consider the needs and
priorities of potential HIV cure research participants. To build
on prior efforts, such as the ATI-focused consensus meetings
led by the Ragon Institute, which were conducted through
invitation-only expert panels, we adopted a hybrid Delphi
consensus-building approach. The Delphi method offersamore
inclusive, systematic, and iterative process, alowing integration
of community perspectives, diverse stakeholder engagement,
and structured feedback across multiple rounds. This approach
is particularly well-suited for addressing ethically complex
issues in HIV cure research that require consensus from both
experts and affected communities [33,34].

Here, we describe a protocol to build consensus on three
research questions: (1) how to better engage populationsin HIV
cure research who themselves carry the greatest burden of HIV
(ie, racial, ethnic, sex, and gender minority groups); (2) how to
enhancetrust and diminish mistrust in health care and scientific

JMIR Res Protoc 2025 | vol. 14 | e67123 | p. 2
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

settingsthat are associated with lower willingnessto participate
in HIV cureresearch; and (3) how to design HIV cureresearch
and ATI protocols that do not limit participation of working
adults (Table 1). Notably, we focusthis discussion on the United

Table 1. Initia unresolved chalengesin HIV cure-related research.
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States, given the sample recruitment strategy and the
professional connections within the investigators social
networks.

Potential challenges

Possible questions to panel

Engaging peoplewith HIV in HIV cureresearch who have been historically
excluded, including Black and African Americans, cisgender women, and
sexual and gender minority groups

Enhancing trust and minimizing medica mistrust in research, and accepting
or tolerating analytical treatment interruptions

Meeting the needs of adults with full-time responsibilities

«  What are the reasons for the underrepresentation of diverse people
with HIV in HIV cure research?

«  What are the strategies we can use to engage diverse people with
HIV in HIV cure research?

«  What ismedical mistrust to you?

«  What types of trust influence research?

«  How doestrust and mistrust affect HIV cure research? Analytical
treatment interruptions specifically?

«  Whose responsibility isit to address trust and mistrust in HIV cure
research? How would you address it in your specific role?

«  How should normal work schedulesinform trial protocol designs?
«  How doweoperationalizetria activitiesthat do not require extended
absences from work?

Methods

Hybrid Delphi Process Study Design

Thegoal of our hybrid Delphi processwasto arrive at consensus
around challenges facing HIV cure research participation. On
the basis of current published recommendations around Delphi
methods [35,36], our study consisted of 4 survey rounds. Each
survey contained modules corresponding to each of the 3
challenges listed previously. In this approach, each round of
datawasrapidly and iteratively analyzed to generate consensus
around each challenge. The process repeated until no further
refinements or considerations emerged around achallenge. The
survey rounds began with open-ended and broad questions, then
became narrower and closed-ended, in accordance with previous
round responses from the study participants. For example, in
round 1, participants provided free-text responsesto the question
“What barriers stand in the way of recruiting more women into
HIV curetrials?.” These free-text or qualitative responses were
analyzed using a general thematic analysis approach. In round
2, we asked this same question in the following format: “ Out
of the top five barriers to women being recruited into HIV cure
trialsyour group identified in the previous round, which ismost
important to you?” Respondents moved toward ranking
responses in round 3 and rating them in order of importancein
round 4, that is, “If we haveto prioritize one barrier to recruiting
women into HIV curetrials, isit A, B, or C?” Thus, over the
course of this process, a consensus was built.

https://www.researchprotocols.org/2025/1/e67123

To further ensure the robustness of findings, in between the
survey rounds 1 and 2, 2 and 3, and 3 and 4, we asked an
independent stakeholder group to review the interim survey
findings. Implementing this group review introduced a hybrid
design [37,38] to the Del phi process, capitalizing on the benefits
of adiverse survey response panel and ensuring datavalidation.
In this design, an independent (nonpanel) community expert
group comprising 8 participants provided feedback on each
survey round in meetings structured according to the nominal
group technique (NGT) [35,39]. The NGT minimized “loudest
voice” bias possible during the traditional free-flowing focus
group format by structuring time for each participant to share
their contributions. Then, we aggregated feedback to verify
findings and identify information gaps in the emerging data
from survey rounds [37,38]. This feedback also informed
subsequent survey questions (Figure 1).

The hybrid Delphi design conferred numerous advantages not
evident in an invitation-only panel format. The methodology
decentralized input, prevented confrontation, increased comfort
in raising controversial questions, and alowed for giving
controlled feedback in each round [36,40]. Importantly, the
technique prevented singular views from dominating or less
popular perspectives from being marginalized. The online
administration of the survey resolved geographic limitations
[36,40] and allowed for confidentiality in response submission.
Including multiple expert groups increased representation of
professional backgrounds, academic disciplines, and community
stakeholder input.
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Figure1l. PERSIST Delphi data collection analysis flowchart. NGT: nominal group technique.
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Eligibility, Identification, and Recruitment of Delphi
Panel Members

To meet our objectives, werecruited Delphi panel members (ie,
survey respondents) representative of racial, ethnic, sex, and
gender minority groups, as well as expertsin HIV cure in the
United States. Expertise was defined as the ability to represent
the viewpoint of each group, based on the number of yearsin
a professiona field or in the field of HIV cure research. The
panelists, although independent, collectively represented 1 of
6 distinct perspectives: A—community experts and members,
B—nbiomedical researchers, C—HIV care providers, D—funders
and private industry members, E—bioethicists, regulators, and
institutional review board (IRB) members, and F—individuals
studying medical mistrust, medical racism, and community
engagement (Table 2). Importantly, to correct for the
underrepresentation of racial and ethnic minority groupsin HIV

Table 2. Theinitial planned panel composition by the Delphi groups.

Caronp

T 5

Mominal Group Technigue

aroup

e

Nominal Group Technique

cureresearch, we oversampled the group representing expertise
inthistopic (group A; projected n of 16 rather than 8). Thiswas
done to ensure that perspectives from those most
disproportionately affected by HIV were meaningfully reflected
in the consensus-building process. The overall sample sizewas
selected to ensure broad input, aligned with previous research
[36], and helped preserve management of the panel.

To recruit panel members, we leveraged the community and
scientific networks of our investigative team. Specifically, we
partnered with 3 highly influential organizations in their
respective fields (The Well Project, National Minority AIDS
Council, and TruEvolution) to identify key panel members
representing diverse groups of people with HIV. The Well
Project also assisted with identifying racially and ethnically
diverse cisgender women and transgender women who
systematically reviewed data and provided feedback during the
NGT.

Group Projected, n  Description
A 16 Key persons that represent the perspectives of people with HIV across spectrums of age, sex and gender, race and eth-
nicity, and regions of the United States. Importantly, we oversampled group A to represent the demographic diversity
of people with HIV (age, race and ethnicity, sex and gender, and US region).
B 8 Biomedical HIV cure researchersin the ACTG? network and other HIV cure research groups that have used ATIin
thepast5y.
C 8 HIV primary care providers (including those not involved in HIV cure research). The inclusion of HIV primary care
providersisimportant to ensure ATIs remain acceptable, and this group has been underrepresented to date.
D 8 Funder and industry representatives who provide funding to support HIV cure research.
8 Bioethicists, regulators, and Institutional review board members who may review HIV cure research.
8 Individuals studying medical mistrust, medical racism, and community engagement.

8ACTG: AIDS Clinical Trials Group.
BATI: analytical treatment interruption.
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Delphi Survey Procedures

In each round, Delphi panelists received, via email: a survey
link; an individually assigned 3-character participant ID (PID)
number consisting of their respective group designation (A to
F) and 2 digits; and areminder of their respective study group
assignment (A to F). Each survey began with video-recorded
messages from the investigative team describing the overall
study purpose and the round-specific instructions. In round 1,
pandlistsfirst completed astandard demographic questionnaire,
which aso included questions about the number of years of
professional experience and the number of yearsworked in HIV
cure—related research or health research. Panelists who missed
round 1 and entered the study in subsequent rounds completed
informed consent and the demographic form as of their entry
round. Pandlists entered their PID and sel ected their study group,
then proceeded with each survey. Surveys were programmed
in Qualtrics XM.

Contents of Delphi Surveysand Analyses

Overview

Demographic data were compiled in SPSS. Data exports from
Qualtrics XM were analyzed in Microsoft Excel. In each survey
round, we conducted standard quality checks, checking raw
data for duplicates, missingness, partial completion, and skip
logic, as needed. Responseswere both pooled for overall sample
analysis and grouped by respondent expertise category (A to
F). Spreadsheets were set up such that each row represented a
unique response, and each column a unique code.

Round 1

In round 1, framework analysis guided our analytic approach
[41-43]. Framework analysisis useful when there is a need to
organize open-ended responses to prespecified questions over
a discrete period. Framework analysis consists of (1) deep
familiarization with the data; (2) coding raw data based on a
priori and emergent themes; (3) finalizing codes in an analytic
framework; (4) applying the analytic framework to restructure
the datato summarize each narrative; and (5) mapping the data
to reduce volume, resulting in amatrix view [41,42].

We adopted an inductive coding approach. Coders (AK and
LRG) read the responses, created a code per unique concept
within the response, and then recorded this code in a column
within aMicrosoft Excel sheet. If applicable, they then created
subsequent codes in an adjacent column. Once a code was
created, the column was dedicated to that code, and the code
was listed as the column header. The process continued with
subsequent codes. Categories were modified as needed to
capture greater breadth. New categories were created to
minimize overlap of separate concepts. This procedure resulted
inamatrix, with each row corresponding to the unique response,
parsed into codes, and each column representing the unique
code.

We counted the total number of code occurrences, computing
the proportion by dividing the total by the sample size. Next,
we obtained an ordered list of responses, from most frequent
to least, per question, by first flipping the dataset (viathe paste
transpose function in Microsoft Excel), then sorting the datain
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descending order on the percentage column. We then created a
3-part item for each question, categorizing the “ most reported,”
“less reported,” and “unique” responses. We defined “more,”
“less” and “unique’ as follows: (1) more frequent codes
(occurring in more than 10% of responses), (2) less frequent
codes (occurring in 10% or fewer of the codes), and (3) unique
codes (occurring only once). Notably, “consensus’ varied,
ranging from alow of 10% to 18% in categorized responsesto
one question, to a high of 10% to 71% in another. We then
refined the existing code list. Unique items were further
consolidated into “more” or “less’ frequently occurring codes,
as appropriate. Responses were combined into broader thematic
categories and synthesized in a Microsoft Word document.

Round 2

On the basis of the round 1 findings, we devel oped the round
2 survey. We organized the second survey into three main parts:
part 1—barriers and burdens to participation in HIV cure
research with ATls, part 2—strategies and sol utionsto enhance
participation in HIV cure research with ATls, and part
3—qgenera questions and medical mistrust and requiring
thresholds in HIV cure research (eg, trials must enroll a
minimum percentage of racial and ethnic minority group). In
each of parts 1 and 2, the general questionswere presented first
and the subgroup-specific questions asking about specific
populations (ie, Black or African American and Latino
populations, cisgender women, and transgender women)
followed. In this round, we collapsed the Black or African
American and L atino subgroups, given multiple commonalities
in respondents’ responses to recognized barriers and proposed
solutions within the 2 priority populations.

Respondents were asked a series of bipartite questions. First,
select 5 items from the most commonly reported responses;
then, select 3 itemsfrom theless commonly reported responses.
Responseitems were grouped into topical themes and narrowed
down as follows: overall barriers and solutions (Topic 2 from
round 1)—8 response items per question and subgroup-specific
barriers and solutions (Topic 1 from round 1)—approximately
5 items (notable exceptions. 6 more reported barriers for
cisgender women and 4 less reported barriers for transgender
women). We rephrased response items for clarity, coherence,
and internal consistency, based on reviewer comments.

Once the survey fielding was completed, we analyzed the data.
Asin round 1, we first conducted standard quality checks. In
Microsoft Excel, we sorted and grouped responses by respondent
expertise group (A to F). We then calculated raw counts and
proportions of responses per response category within each
question. This was performed separately for each respondent
group (A to F). We then created an overal results display,
mapping each response category per question against the
guantity and percentage of respondents selecting the relevant
response category. Subsequently, we created group-specific
results sheets, sorted in descending order. We then conducted
a series of data checks, ensuring accuracy in sorting and
calculations. Finally, we created bar graphsto visualize the top
5 response categories per question item for each respondent

group.
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Round 3

To maintain parallel construction with the round 2 survey, we
organized the round 3 survey into three parts: part 1—barriers
and burdens; part 2—strategies and solutions; and part
3—qgeneral, medical mistrust and participation thresholds. In
parts 1 and 2, we presented the general questions first, and the
subgroup-specific questions (Black or African American and
L atino populations, cisgender women, and transgender women)
followed. As described in the previous section, the presented
response choices were those selected by survey respondentsin
round 2 and analyzed for the third round. The response item
wording also paralleled round 2, modified only according to
the round 2.5 discussion (refer to Hybrid Group Discussion
section).

In Qualtrics XM, panelists were first presented with a
randomized response list, per question item, of each subgroup
choice (A to F). To facilitate comparison across subgroups, each
item was color-coded and displayed asa columnin atable, per
respondent group. Participants received information
summarizing their group’s responses in comparison with those
of other groups. To generate consensus, they wereinstructed to
consider the group-specific results before proceeding to ranking.
They werethen instructed to rank the pooled responsesin order
of descending importance (from most to least important).
Participantsranked 5 answer choicesfor 2 questions on general
barriers and solutions and 3 answer choices each for
subgroup-specific questions.

We analyzed round 3 datain Microsoft Excel, first conducting
quality checks, and then performing calculations. Per the
branching in thisround of the Qualtrics XM survey, this process
consisted of first analyzing 6 separate datasets, one per group.
For each, we calculated the mean value of each item’srank, per
group (A to F). Given the need to recategorize participants who
misclassified themselves into an incorrect group, thiswas done
using stacked ranges. Once cal culated, we then created separate
worksheets per question item (Q1-Q10). Within each, we
converted the average values back into ranks. Wethen displayed
each group’s rankings of each response item, from first to last
place. In one case, where only miscategorized (and then
reassigned) participants ranked a specific response option, we
used counts, rather than averages, to determine rankings. Finaly,
we created stacked bar charts of the counts of the number of
groups selecting each answer choice, from first to last place,
for each question item.

Round 4

We organized the final survey into three parts, consistent with
the previous round: part 1—barriers and burdens, part
2—strategies and solutions, and part 3—general. We asked the
overall population questionsfirst, followed by subgroup-specific
questions (Black or African American and L atino populations,
cisgender women, and transgender women). Participants also
completed an open-ended summary section (refer to Delphi
Survey Progression section).

In Qualtrics XM, participants viewed previous round survey
results in 2 graphics per question: a color-coded bar graph
indicating how many groups ranked each response choice, from
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first to last, and a data table displaying how each group (A to
F) ranked each response choice, from first to last place. In part
1, participants were asked to rate, on a Likert scale, “how
important do you believe each barrier is to address on a scale
from 1 (equal importance to other items) to 9 (extremely
important (highest priority)).” In part 2, they were asked to rate,
on aLikert scale, “how urgent do you believe each solution is
to address on a scale from 1 (equal relative urgency) to 9
(extremely urgent [highest priority]).” Scales were presented
for each response item within each question.

Participants thus rated 5 answer choices for each of the 2
guestions on general barriersand solutions, and 3 answer choices
for each of the 6 subgroup-specific questions. Notably, per the
prevalence of missing data and several tied responses, we
dropped supplementary part 2 questions (Q5a, Q6a, Q7a, and
Q8a), which asked participants to rate less frequently
recommended solutions in the previous round.

As in previous iterations, we analyzed participant responses,
first conducting quality checks, then calculations. After verifying
existing PIDsonfile, we sorted the dataset by respondent group
(A to F), then calculated means and SDs for each
numeric-response question item (Q1-Q8) response ratings. In
Q1 and Q5, respondentsrated 5 responses; in all other questions
(Q2-Q4 and Q6-Q8), they rated 3 responses. We then sorted
the transposed response lists to obtain a descending ratings list
for each item. We performed these operations for the pooled
response set and for each subgroup (A to F). We also highlighted
the occurrences of tied ratings.

Next, we created combination line and bar chartsfor each barrier
and solution category: overall participation, Black or African
American and Latino populations, cisgender women, and
transgender women. We represented each group’s mean ratings
viabar chartsand the pooled responses as an averageline, within
each chart, thus showing both group-specific ratings and overall
trends. Separately, we processed the open-ended responses
(Q9-Q11), thelatter of which is presented here (refer to Results
section and Multimedia Appendix 1).

NGT: Hybrid Group Discussions

Between each survey round, Delphi panel resultswere reviewed
by an independent group discussion with members referred by
The Well Project, an HIV community organization focused on
the needs of women, members of which represent the diversity
of women living with or affected by HIV in the United States
(Figure 1). The discussions were held via teleconference and
moderated by a Well Project—affiliated consultant (BP).
Participants filled out demographic information and reviewed
the study information sheets. As a group, NGT participants
reviewed a Mi crosoft PowerPoint presentation highlighting key
survey findings from the previous survey round.

The in-between round 1 and round 2 discussion (round 1.5)
centered on general participation issues specific to HIV cure
research and ATIs, as well as issues specific to 2 populations
of interest: cisgender women and transgender women. This
discussion was split into 2 parts, each about 90 minutes in
length. Seven participants were involved in the first part of the
round 1.5 discussions, 6 of whom a so participated in the second
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part. In round 1.5, participants were asked to review findings
on barriers and solution to participation in HIV cure research,
general and specific to women (cisgender women and
transgender women), then select their top 3 to 4 choices. They
also identified gaps in round 1 survey results—for example,
discussion around “transphobia’ (fear) as a barrier to
participation expanded to include “transmissia’ (hostility). Items
emphasized during the in-between group discussion were
marked with asterisks (*) in the round 2 survey.

The in-between round 2 and round 3 discussion (round 2.5)
consisted of participants ranking their top 3 or 4 choicesfor top
strategies to better engage cisgender women and transgender
women in HIV cure research. Six participants reviewed
responses from each of the survey respondent groups (A to F)
during the 90-minute discussion. While overlap and variation
existed, participants generally emphasized centering the study
design on each group’s specific needs, including prioritizing
the meaningful involvement of people with HIV [44]. Insights
from the hybrid group discussion led to rephrasing of 3 survey
items (overall, cisgender women, and transgender women) to
include the word “unique” in the round 3 survey.

Eight participants attended the final, hour-long, in-between
round 3 and round 4 discussion (round 3.5). Participants first
anonymously ranked strategies for engaging cisgender and
transgender women in HIV cure research, then discussed overall
and group-specific findings. Participants discussed the practical
implementation of “trueinclusion” for transgender women and
the intersectional identities of cisgender women. They also
shared feedback regarding the Delphi consensus-building
process and the NGT, noting challenges in ranking and
appreciation for a safe space to discuss transgender and
cisgender identity.

Ethical Consider ations

The hybrid Delphi consensus-building process was approved
by the University of California, San Diego IRB (project
#805348). All participants provided e ectronic informed consent

Table 3. Delphi panel enrollment (United States, 2023 to 2024).

Saucedaet al

before enrollment. Participation was voluntary, and panelists
or NGT participants were informed of their right to decline or
withdraw at any time without penalty. Data collected during
the Delphi roundsand NGT discussionswere dei dentified before
analysis to ensure participant confidentiality. No personally
identifying information was retained. Participants received US
$100 compensation per completed survey round, and an
additional US $100 bonus for completing all 4 rounds, for a
maximum of US $500 total. NGT participants were also
compensated US $100 per discussion (US $200 for round 1.5
if they participated in both sessions). The funders and
government officials who participated were not compensated.
These procedureswere approved by the IRB aspart of the study
protocol. To support transparency and compl etenessin reporting,
this protocol has been mapped to the DELPHISTAR (Delphi
studiesin social and health sciences—recommendations for an
interdisciplinary standardized reporting) reporting guidelines
for Delphi studies[45].

Recruitment and Enrollment of Delphi Pand Members

Potential panelists received a link to our study website, which
provided an overview of the Delphi process. The invitation
materials explained the study purpose and expected time
commitment (30-60 min per survey round). Panel recruitment
lasted 7 weeks, from February 27, 2023, to April 14, 2023. The
round 1 survey data collection lasted 4 weeks, from April 10,
2023, to May 9, 2023. Round 2 data collection lasted 6 weeks,
from September 15, 2023, to October 20, 2023. Round 3 data
collection lasted 6.5 weeks, from March 19, 2024, to May 3,
2024. Round 4 data collection also lasted 6.5 weeks, from July
10, 2024, to August 23, 2024.

We initialy invited 85 potential panelists to participate in the
Delphi consensus-building panel (Table 3). Of these 85, 58
(68%) accepted the invitation. One panelist later withdrew due
to retirement. Of the remaining 57, 52 (91%) completed the
round 1 survey. In round 2, 82% (46/56) completed the survey.
In rounds 3 and 4, 86% (48/56) completed the survey (Table
4).

Group Group name Invited (N=85), Accepted (n=58), Declined (n=12), No response Accepted and
n (%) n (%) n (%) (n=14), n (%) withdrew (n=1), n
(%)
A Community experts and members 20 (24) 17 (29) 0(0) 3(20) 0(0)
B Biomedical researchers 13(15) 9(15) 2(17) 2(13) 0(0)
C HIV care providers 11 (13) 9(15) 1(8) 1(7) 0(0)
D Funders and private industry mem- 14 (16) 7(12) 4(33) 3(20) 1(100)
bers
E Bioethicists, regulators, IRB®mem- 15 (18) 8(14) 4(33) 3(20) 0(0)
bers
F Individuals studying medical mis- 12 (14) 8(14) 1(8) 2(13) 0(0)
trust, medical racism, and communi-
ty engagement

3 RB: institutional review board.
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Table 4. Number of invited and completed panelist surveys.

Group Round 1 Round 2 Round 3 Round 4

Invit- Completed Comple- Invit- Completed Comple- Invit- Completed Comple- Invit- Completed Comple-
ed (n=52), n  tionrate ed (n=46), n  tionrate ed (n=48),n  tionrate ed (n=48),n tionrate

(r=57), (%) (%) (r=56), (%) (%) (r=56), (%) (%) (r=56), (%) (%)
n (%) n (%) n (%) n (%)
A 17 17(33) 100 17 16(35) 94 17 15(31) 88 17 15(31) 88
(30) (30) (30) (30)
B 9(16) 8(15) 89 9(16) 5(11) 56 9(16) 6(13) 67 9(16) 5(10) 56
C 9(16) 9(17) 100 9(16) 9(20) 100 9(16) 9(19) 100 9(16) 9(19) 100
D 6(11) 4(8) 67 5(09) 49 80 509 4(8) 80 509 4(8) 80
E 8(14) 7(13) 100 8(14) 6(13) 75 8(14) 7(15) 88 8(14) 8(17) 100
F 8(14) 7(13) 88 8(14) 6(13) 75 8(14) 7(15) 88 8(14) 7(15) 88

Delphi Panel Demographics

For descriptive purposes, panelist demographic details are shown
in Table 5. The panelists were generally concentrated in the
west or northeast regions of the United States (Figure 2).
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Table 5. Demographic characteristics of the Delphi panel (United States, 2023 to 2024; n=54).

Characteristic Panelists, n (%)
Gender identity
Cisgender woman 34 (63)
Transgender woman 2(4
Cisgender man 15 (28)
Nonbinary or gender queer 2(4)
Unknown 1(2
Sex assigned at birth
Female 35(65)
Male 19 (35)
Ethnicity
Hispanic or Latino 7(13)
Not Hispanic or Latino 46 (85)
Unknown 1(2
Race
Asian 6 (11)
Black or African American 11 (20)
Mixed or other 3(6)
Prefer not to answer 1(2
Unknown 1(2
White 32 (59)

Education level

High school diploma or General Educational Development 1(2
College graduate 10 (19)
Master or equivalent 8 (15)
Doctorate or equivalent 35 (65)

USresidenceregion

Northeast 19 (35)
Southeast 8 (15)
Southwest 1(2
Midwest 2(4
West 23 (43)
Prefer not to answer 1(2
Number of yearsworked in thefield (HIV research: 19.7y)

1t010 8 (15)
111020 21 (39)
21t030 17 (31)
311040 5(9)
>41 2(4)
Prefer not to answer 1(2

Number of yearsin HIV cure—related research (HIV cureresearch 7.9y)

0 9(17)
1to5 13 (29)
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Characteristic Panelists, n (%)
610 10 19 (35)
11t0 15 4(7)
16 to 20 2(4)
>21 4(7)
Prefer not to answer 2(4)
Unknown 1(2

Figure2. Map of the Delphi participants across the Unlted States (2023 to 2024).
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NGT or Hybrid Group Participant Demographics

Table 6 aso lists the demographics of 8 participants who
participated in the group discussions referred to by The Well
Project.
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Table 6. Nominal group technique participants (n=8)—demographic characteristics (United States, 2023 to 2024).

Characteristic Participants, n (%)
Gender identity
Cisgender woman 6 (75)
Transgender woman 2(25)

Sex assigned at birth

Female 6 (75)

Male 2(25)
Ethnicity

Hispanic or Latino 1(13)

Not Hispanic or Latino 7 (88)
Race

Black 6 (75)

White 2(25)

Highest level of education

High schooal diploma or General Educational Development 1(13)
Some college 4 (50)
College or above 2(25)
Prefer not to answer 1(13)
USregion
West 1(13)
Southwest 2(25)
Midwest 1(13)
Southeast 1(13)
Northeast 3(398)

Occupation or field of work

Public health 1(13)
Cashier 1(13)
Peer navigator 1(13)
HIV and trans advocacy 3(39)
HIV clinical work 2(25)
Yearsinvolved or worked in thefield of HIV
0to5 3(39)
610 10 1(13)
11to 15 2(25)
1610 20 2(25)

Familiarity with thefield of research

Not at al familiar 1(13)

Somewhat familiar 3(398)

Moderately familiar 2(25)

Very familiar 2(25)
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Results

Delphi Survey Progression

The round 1 survey consisted of 35 free-response questions,
organized in 3 topics. engaging underrepresented populations
(20), general participation barriers and strategies (16), and
medical mistrust (9). Withinthefirst topic, 4 questions (reasons

Saucedaet al

for lack of representation, barriers, recommendations for
researchers, and strategies) were repeated for each of the 4
groups:. Black or African American individuals, Latino
individuals, cisgender women, and transgender women. For
each topic, participants were also asked to consider solutions
without restrictions on resources, as well as barriers to such
solutions (Textbox 1).

Textbox 1. Delphi survey modules, by survey round, with the number of questions.

Round 1 (35 questions)

«  Engaging marginalized groups (20 questions)
«  Engaging all groups (16 questions)

«  Medica mistrust (9 questions)

Round 2 (17 questions)

«  Barriersand burdens (8 questions)

«  Solutions and strategies (8 questions)

«  Medica mistrust and required thresholds (3 questions)

Round 3 (14 questions)

«  Barriersand burdens (4 questions)

«  Solutions and strategies (8 questions)

«  Required thresholds and summary (4 questions)

Round 4 (31 questions)

«  Barriersand burdens (14 questions)

«  Solutions and strategies (14 questions)

«  Required thresholds and summary (3 questions)

Inround 2, we consolidated items, hal ving the number of survey
questions (to 17), and changing the question type, such that
participants were asked to select from listed categories. We also
amended the survey structure: rather than grouping by the
original topics, we first presented all questions on barriers
(generally and then for underrepresented groups), then on
strategies, and finally on a summary section (views on required
thresholds—yes, no, maybe, and why; and medical mistrust).
As stated earlier, because responses indicated that the 2 groups
faced very similar barriers to participation, we collapsed the
Black or African American and Latino groupsinto one; we kept
guestions on cisgender women and transgender women separate,
because responses indicated differencesin barriers.

In round 3 (16 questions), we maintained the survey structure
from round 2 and asked the participants to rank order the items
they previously selected inround 2. Intopic 1, we focused only
on the more frequently reported barriers. In topic 2, weincluded
supplemental questions for less frequently reported solutions.
In topic 3, we expanded the question on required thresholds
into a 3-part item, which included a “yes, no, and maybe”
response, afree-text response, and a select one item. As noted,
while participants were asked to rank the pooled survey results,
they were al so presented with group-specific response choices.

https://www.researchprotocols.org/2025/1/e67123

While we maintained the 3-part survey structure, we made
notable revisions in the final survey round, resulting in 31
questions. In both part 1 (barriers and burden) and part 2
(solutions and strategies), we asked participants to assess the
relative importance (Q1-Q4) and relative urgency (Q5-Q8) of
each survey response item. We asked the participantsto indicate
their ratings using a 9-point Likert scale, where 1=equal relative
importance or urgency and 9=extremely important or urgent
(highest priority). Thus, each section was expanded to include
14 questions. Finally, werevised the summary sectionto include
only open-ended questions. Having obtained sufficient datain
round 3, we dropped the medical mistrust question. Therequired
threshold question was only asked of respondents who had
answered “maybe’ or “no” to threshold use in the previous
round. All participants were asked the 2 remaining summary
guestions.

Survey Panel Feedback

As we concluded our last survey round, we asked participants
about their experiences as Delphi pandlists. A total of 23
participants responded, mostly expressing positive feedback,
athough 5 highlighted potential areas of improvement
(Multimedia Appendix 1). Participants noted that the Delphi
consensus-building process was well organized and thought
out. The participants were grateful to have been part of a study
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that valued community input and engagement. Many expressed
hope that the study results would lead toward advancementsin
health equity and greater representation of underserved
communities, not only in HIV cure—related research, but also
in other fields. In referenceto critiques, participants shared that
the survey duration was quite long, especialy in the first 2
rounds. Not only did survey completion seemed longer than
anticipated, but some participants were also unaware that one
could pausethe survey and resumeit at alater time. This caused
some discontent among those who wanted to answer more
thoroughly but felt constrained due to time limitations.
Participants also noted some difficulties with having to rate
strategies. At times, participants selected multiple strategies as
“urgent”—instead of prioritizing one or the other—due to
perceived equal importance.

NGT Implementation

In the first NGT meeting, participants openly vocalized their
responses, which could have influenced others’ responses. To
address this, in the second discussion group, the facilitator
instructed participants to type in their responses in the Zoom
(Zoom Communications, Inc) chat to provide unbiased opinions
before engaging in dialogue. In thefinal discussion group, they
were asked to send their chat responses in private messages
before discussing openly. Furthermore, our team facilitated a
debrief session after the final NGT group. Overall, participants
expressed satisfaction, stating how comfortable and safe they
felt in sharing their responses. Participants emphasized the
importance of continuing conversations around cisgender and
transgender women's health; appreciated learning from one
another; and valued how unifying and nondivisive the
conversation felt. However, participants found it somewhat
difficult to rank their top strategies and burdens. They shared
feelings that solutions needed to occur as a systemic cascade,
rather than highlighting just 1 or 2 strategic recommendations.
Similarly, participants noted that impediments to participation
may not be limited to 1 or 2 barriers; rather, the intersection
between individual and systemic level barriers needed to be
addressed.

Discussion

Anticipated Findings

This protocol is designed to yield consensus-driven
recommendations informed by both experts and community
perspectives on 3 persistent challenges in HIV cure—related
research. We anticipate that the findings will offer practical,
community-validated strategiesto improve equity intrial design,
particularly by clarifying how representation, trust, and trial
accessi bility can be addressed in ATI-inclusive protocols. Given
the hybrid Delphi-NGT structure, we also expect insights on
how participatory approaches can strengthen consensus-building
effortsin ethically complex research domains. This methodol ogy
may be transferable to other fields, including oncology,
reproductive health, or vaccine research, where inclusion,
community engagement, and ethical complexity are similarly
critical.

https://www.researchprotocols.org/2025/1/e67123
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Advantages and Disadvantages of Hybrid Delphi
M ethodology

The Delphi methodology used in this study conferred several
significant advantages. The iterative nature of the Delphi
process, involving 4 rounds of surveys, alowed a systematic
refinement of responses and a progressive convergence toward
consensus around the topic of prioritizing key strategies to
engage priority populationsin HIV cureresearch. Initially, broad
and open-ended questions facilitated a comprehensive
exploration of challenges around the topic of barriers and then
solutions to engage populations in this research, which were
subsequently distilled into more focused queries as the Delphi
consensus-building process progressed [38]. This approach
ensured that the resultant consensus was grounded in athorough
and nuanced understanding of theissues surrounding HIV cure
research participation. In addition, the recruitment strategy
aimed to enhance the study’sinclusivity and representativeness.
By engaging adiverse panel of stakeholders, including members
from underrepresented racial and ethnic groups, community
experts, biomedical researchers, and HIV care providers, the
study collected a wide range of perspectives. The intentional
oversampling of racially and ethnically diverse participants
further addressed critical representation gaps, ensuring that the
findings reflected a broad spectrum of experiences and
viewpoints. Finally, the hybrid design, incorporating feedback
from an independent stakeholder group through the NGT, added
robustnessto the Delphi consensus-building process. Thisdesign
allowed for the validation of data and the introduction of new
insights, thereby mitigating potential biases and enhancing the
reliability of the results. The structured nature of the NGT
discussions aso minimized the risk of dominant voices
overshadowing less popular but important viewpaints, fostering
amore balanced and comprehensive analysis [35].

Despite these advantages, several limitations of the Delphi
methodology were evident. The reliance on online surveys,
while facilitating wide geographica and disciplinary
participation, may have introduced accessibility barriers for
potential respondents, potentially limiting the diversity of input.
Theinitial Delphi survey round was open-ended, and thus more
onerous and time-consuming than the subsequent ones. In
addition, the iterative rounds of the Delphi process, while
beneficial for refining consensus, could have led to survey
fatigue among participants, potentially affecting response quality
and engagement over time. Another limitation wasthe potential
for bias in the selection and recruitment of panel members.
While efforts were made to ensure a diverse and representative
panel, the initial sample size and recruitment strategy could
have inadvertently excluded some key stakeholders. For
instance, the predominance of participants from the west and
northeast regions of the United States might not fully capture
the perspectives of those from other geographic areas.
Furthermore, the high level of education and professional
experience among participants may not fully reflect the broader
population’s views, potentially skewing the findings toward
more informed or specialized perspectives. Finally, the Delphi
process complexity and multiple feedback rounds presented
challengesin datainterpretation and synthesis[46]. Theiterative
surveys, while enabling athorough exploration of perspectives
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on HIV cure research participation, aso introduced variability
in responses, complicating theinterpretation and the consistency
of consensus signals.

L essons L earned

In categorizing the survey panel respondent groupings (eg,
biomedical researchers vs bioethicists), we learned that the
assigned categories were more porous than originaly
anticipated. As detailed throughout this paper, we divided the
sample into 6 groups based on expertise. However, in the third
survey round, 3 respondents whom we had categorized as
medical mistrust experts (group F) self-identified as community
expertsand members (group A) and 2 HIV care providers (group
C) sdlf-identified as biomedical researchers (group B). While
we corrected this by reassigning group membership in the
analysis and restructuring subsequent round identification
guestions, welearned that additional communication with study
participants around group membership designation was needed.
Moreover, future studies can consider aternative approaches
to panel member classification, including asking potential
participants to self-identify.

Throughout the data collection period, we allowed multiple
survey log-in attempts. In the initial survey round, incomplete
entries totaled about a fifth of overal survey attempts; in
successive rounds, these dropped to 1 or 2 cases per round. The
changein survey format, from primarily open-ended to primarily
close-ended questions, likely correlated with initial attempt
completion. However, it is worthwhile to consider a single
survey log-into facilitate data processing. Thiswould also serve
to eliminate duplicate response entries, although these were not
highly prevalent (4 casesintheinitial roundto 1 or 2in ensuing
surveys). Notably, we recommend communicating with
participants regarding the need to save their progress and
returning to complete before survey submission.

Previous work, on which our study was primarily modeled
[37,38], incorporated “subsequent reduction” of content
following initial round open-ended responses. However, in our
study an expansion (in round 4) followed the reduction (in
rounds 2 and 3). This was due to the change from a ranking of
response options in relation to one another to arating of each
individual choice [47]. We did not find this expansion to
increase respondent burden. In fact, the round 4 respondent
feedback, describing the later rounds of the survey process, was
generaly positive. Earlier rounds were seen as more
time-consuming than expected, which would need to be
communicated better in future Delphi studies.

Retention

Our implementation of the Delphi hybrid methodology proved
to be an effective means of participant retention over time.
Despite some fluctuations, >80% of eligible participants
completed each survey round. On the basis of the participant
feedback, we can infer that the decrease in participant burden,
as surveys shifted from primarily open-ended to primarily
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close-ended, facilitated renewed participant commitment.
Notably, the final completion incentive for those who engaged
in al 4 rounds may have aso encouraged retention. The
participants aso commented that the  survey
reorganization—from subgroup-specific to orientation around
challenges and solutions—allowed for simpler navigation. It is
likely that the modality—online access through a popular survey
application (Qualtrics XM)—also contributed to participant
retention [37]. Similarly, survey respondents social tiesto the
investigative team and existing expertise in the topic matter
may have also motivated intrinsic interest in survey completion.

Limitations

We acknowledge several limitations of our consensus-building
process. First, recruitment through investigative team networks
may have introduced sampling bias and limited the
representativeness of the panel. While participant lists were
reviewed by the study team to maximize diversity, this
convenience sampling approach may affect reproducibility.
Future studies could consider broader outreach or randomized
strategies, athough these may be more resource-intensive.
Second, despite our efforts to ensure demographic diversity,
like other hybrid Delphi studies [37,38], the panel was skewed
toward highly educated, White, and female participants, with
geographic clustering in the northeastern and western regions
of the United States. Oversampling was used to address some
gaps, but more structured quotas may help ensure even
representation in future studies. Third, participant expertise
levels varied, and some individuals reclassified their group
affiliations midstudy. We corrected for thisin later rounds, but
future protocols may benefit from allowing participants to
self-identify expertise from the outset. Fourth, although our
68% acceptance rate and our total sample size match what is
usually expected in Delphi studies (around 60% to 80%), there
isstill achancethat people dropping out could affect the results.
To help prevent this, we used strategies such as offering
incentives, making the surveys easier to complete, and staying
in direct contact with participants.

Conclusions
This protocol engaged 6 stakeholder groupsto identify barriers
to, and strategies for improving, the inclusion of

underrepresented demographic groups in HIV cure—related
research in the United States. The hybrid Delphi approach,
integrating 4 rounds of structured surveyswith NGT discussions,
proved to be an effective and inclusive method for building
consensus across diverse perspectives. Final analysis of
consensus findings is underway and will be presented in a
separate manuscript. These recommendations will also inform
policy briefs, community reports, and presentationsat HIV cure
research forums. Our team is committed to disseminating these
recommendations through academic and community channels
to help inform more inclusive HIV cure trial design and
implementation.

JMIR Res Protoc 2025 | vol. 14 | e67123 | p. 14
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS Saucedaet al

Acknowledgments

The authorswould like to thank all the Delphi panelists and community members who took part in the group discussionsfor their
contributions. The authors are extremely grateful to The Well Project and the Women's Research Initiative on HIV/AIDS for
collaborating with our team. The authorswould like to thank Dr Mallory Johnson from the University of California San Francisco
Division of Prevention Science, Center for AIDS Prevention Studies for providing mentorship on the hybrid Delphi
consensus-building process. The authors are also grateful to the National Minority AIDS Council, in particular Moisés
Agosto-Rosario, and TruEvolution, in particular Brandon Brown.

This work was supported by PERSIST: Psychosocial and Ethical Aspects of HIV Cure Research in the United States (grant
RO1MH126768) from the US National Institute of Mental Health. KD also received support from BEAT-HIV Collaboratory
(UM1AI126620), cofunded by the National Institute of Allergy and Infectious Diseases, the National Institute of Mental Health,
the National Institute of Neurological Disorders and Stroke, and the National Institute on Drug Abuse.

Data Availability

Deidentified data, interview guide, and survey instruments used in this study are available upon reasonable request from the
corresponding author.

Authors Contributions

JS and KD are principal investigators of the study and oversaw all aspects of the design of the protocol and writing of this
manuscript. AK led the design of the survey processand coled the group discussions and writing of these sections. L RG supported
the survey design process and also coled group discussions and revising and writing those sections of this manuscript. BP led the
discussion groups and reviewed and edited this complete manuscript. AA was responsible for supporting in the writing of all
sections of this manuscript. JS and KD drafted the manuscript and completed al final editing.

Conflicts of Interest
KD provides advisory servicesto Gilead Sciences, Inc and AbbVie, Inc. All other authors declare no conflict of interest.

Multimedia Appendix 1

Supplementary tables.
[DOCX File, 16 KB-Multimedia Appendix 1]

References

1.  Deeks SG, Archin N, Cannon P, Collins S, Jones RB, de Jong MA, et a. Research prioritiesfor an HIV cure: international
AIDS society global scientific strategy 2021. Nat Med. 2021;27:2085-2098. [FREE Full text] [doi:
10.1038/s41591-021-01590-5]

2. LoB, Grady C, Working Group on Ethics of the International AIDS Society. Ethical considerationsin HIV cure research:
pointsto consider. Curr Opin HIV AIDS. May 2013;8(3):243-249. [FREE Full text] [doi: 10.1097/COH.0b013e32835ealc5|
[Medline: 23422260]

3. Tucker JD, Rennie S, Social and Ethical Working Group on HIV Cure. Social and ethical implicationsof HIV cureresearch.
AIDS. Jun 01, 2014;28(9):1247-1250. [FREE Full text] [doi: 10.1097/QA D.0000000000000210] [Medline: 24451161]

4. Dubé K, KanazawaJ, Taylor J, DeeL, JonesN, Roebuck C, et a. Ethics of HIV cure research: an unfinished agenda. BMC
Med Ethics. Jun 30, 2021;22(1):83. [FREE Full text] [doi: 10.1186/s12910-021-00651-1] [Medline: 34193141]

5. Julg B, DeelL, Ananworanich J, Barouch DH, Bar K, Caskey M, et al. Recommendations for analytical antiretroviral
treatment interruptionsin HIV research trials-report of aconsensus meeting. Lancet HIV. Apr 2019;6(4):e259-e268. [FREE
Full text] [doi: 10.1016/S2352-3018(19)30052-9] [Medline: 30885693]

6. NanceRM, Delaney JA, Simoni J, Wilson |, Mayer K, Whitney B, et al. HIV viral suppression trends over time among
HIV-infected patients receiving care in the United States, 1997 to 2015: a cohort study. Ann Intern Med. Sep 18,
2018;169(6):376-384. [FREE Full text] [doi: 10.7326/M17-2242] [Medline: 30140916]

7.  HarawaNT, Tan D, Leibowitz AA. Disparitiesin uptake of HIV pre-exposure prophylaxis among California Medicaid
enrollees. Health Aff (Millwood). Mar 01, 2022;41(3):360-367. [FREE Full text] [doi: 10.1377/hlthaff.2021.01119] [Medline;
35254941]

8. MarcusJL, Hurley LB, Hare CB, Silverberg MJ, Volk JE. Disparitiesin uptake of HIV preexposure prophylaxisin alarge
integrated health care system. Am J Public Health. Oct 2016;106(10):e2-e3. [FREE Full text] [doi:
10.2105/AJPH.2016.303339] [Medline: 27626355]

9.  Racia/ethnic disparitiesin HIV preexposure prophylaxis among men who have sex with men — 23 urban areas, 2017.
Centers for Disease Control and Prevention (CDC). 2019. URL: https://www.cdc.gov/mmwr/volumes/68/wr/mm6837a2.
htm [accessed 2025-05-29]

https://www.researchprotocols.org/2025/1/e67123 JMIR Res Protoc 2025 | vol. 14 | 67123 | p. 15
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=resprot_v14i1e67123_app1.docx&filename=a6280cdd5ed07e99a45c101498dd723e.docx
https://jmir.org/api/download?alt_name=resprot_v14i1e67123_app1.docx&filename=a6280cdd5ed07e99a45c101498dd723e.docx
https://www.nature.com/articles/s41591-021-01590-5
http://dx.doi.org/10.1038/s41591-021-01590-5
https://europepmc.org/abstract/MED/23422260
http://dx.doi.org/10.1097/COH.0b013e32835ea1c5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23422260&dopt=Abstract
https://europepmc.org/abstract/MED/24451161
http://dx.doi.org/10.1097/QAD.0000000000000210
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24451161&dopt=Abstract
https://bmcmedethics.biomedcentral.com/articles/10.1186/s12910-021-00651-1
http://dx.doi.org/10.1186/s12910-021-00651-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34193141&dopt=Abstract
https://europepmc.org/abstract/MED/30885693
https://europepmc.org/abstract/MED/30885693
http://dx.doi.org/10.1016/S2352-3018(19)30052-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30885693&dopt=Abstract
https://europepmc.org/abstract/MED/30140916
http://dx.doi.org/10.7326/M17-2242
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30140916&dopt=Abstract
https://europepmc.org/abstract/MED/35254941
http://dx.doi.org/10.1377/hlthaff.2021.01119
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35254941&dopt=Abstract
https://europepmc.org/abstract/MED/27626355
http://dx.doi.org/10.2105/AJPH.2016.303339
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27626355&dopt=Abstract
https://www.cdc.gov/mmwr/volumes/68/wr/mm6837a2.htm
https://www.cdc.gov/mmwr/volumes/68/wr/mm6837a2.htm
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Saucedaet al

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Barr L, JefferysR. A landscape analysisof HIV cure-related clinical researchin 2019. JVirus Erad. Nov 2020;6(4):100010.
[FREE Full text] [doi: 10.1016/j.jve.2020.100010] [Medline: 33294212]

Barr L, Jefferys R. A landscape analysis of HIV cure-related clinical trials and observational studiesin 2018. J Virus Erad.
Nov 04, 2019;5(4):212-219. [FREE Full text] [doi: 10.1016/S2055-6640(20)30030-3] [Medline: 31754444]

Johnston RE, Heitzeg MM. Sex, age, race and intervention typein clinical studies of HIV cure: a systematic review. AIDS
Res Hum Retroviruses. Jan 2015;31(1):85-97. [FREE Full text] [doi: 10.1089/A1D.2014.0205] [Medline: 25313793]
Roberts C, Creamer E, Boone CA, Young AT, Magnus M. Short communication: population representation in HIV cure
research: areview of diversity within HIV cure studies based in the United States. AIDS Res Hum Retroviruses. Aug 01,
2022;38(8):631-644. [FREE Full text] [doi: 10.1089/A1D.2021.0127] [Medline: 35018803]

Saberi P, Campbell CK, Venegas M, Dubé K. Time to engage young peoplein HIV cure research. AIDS Res Hum
Retroviruses. Jan 01, 2022;38(1):2-4. [FREE Full text] [doi: 10.1089/A1D.2020.0268] [Medline: 33677996]

Saberi P, Eskaf S, Sauceda JA, Evans D, Dubé K. Perceptions of HIV virologic control strategies among younger and ol der
age groups of people living with HIV in the United States: a cross-sectional survey. AIDS Res Hum Retroviruses. Jul 01,
2020;36(7):606-615. [FREE Full text] [doi: 10.1089/A1D.2020.0023] [Medline: 32368934]

Fast facts: HIV in the United States. Centers for Disease Control and Prevention (CDC). URL: https://www.cdc.gov/hiv/
data-research/facts-stats/index.html [accessed 2025-05-29]

Dubé K, Kanazawa JT, Campbell C, Boone CA, Maragh-Bass AC, Campbell DM, et a. Considerations for increasing
racial, ethnic, gender, and sexual diversity in HIV cure-related research with analytical treatment interruptions: aqualitative
inquiry. AIDSResHum Retroviruses. Jan 01, 2022;38(1):50-63. [FREE Full text] [doi: 10.1089/A1D.2021.0023] [Medline:
33947268]

Enhancing the diversity of clinical trial populations - eligibility criteria, enrollment practices, and trial designs guidance
for industry. Food and Drug Administration. URL : https.//www.federal regi ster.gov/documents/2020/11/10/2020-24881/
enhancing-the-diversity-of-clinical -trial -popul ations-eligibility-criteria-enrol Iment-practi ces-and [accessed 2025-05-29]
Knepper TC, McLeod HL. When will clinical trials finally reflect diversity? Nature. May 09, 2018;557(7704):157-159.
[doi: 10.1038/d41586-018-05049-5] [Medline: 29743700]

Clark LT, WatkinsL, PifialL, ElImer M, Akinboboye O, Gorham M, et al. Increasing diversity in clinical trials: overcoming
critical barriers. Curr Probl Cardiol. May 2019;44(5):148-172. [FREE Full text] [doi: 10.1016/j.cpcardiol.2018.11.002]
[Medline: 30545650]

Improving the representation of women and underrepresented minoritiesin clinical trials and research. The National
Academies of Sciences, Engineering, and Medicine. URL : https.//www.nati onal academies.org/our-work/
improving-the-representati on-of -women-and-underrepresented-minorities-in-clinical-trial s-and-research [accessed 2025-05-29]
Dubé K, Barr E, Philbin M, Perez-Brumer A, Minalga B, Peterson B, et a. Increasing the meaningful involvement of
women in HIV cure-related research: a qualitative interview study in the United States. HIVV Res Clin Pract. Aug 08,
2023;24(1):2246717. [FREE Full text] [Medline: 37608645]

Katz RV, Green BL, Kressin NR, Kegeles SS, Wang MQ, James SA, et a. The legacy of the Tuskegee syphilis study:
assessing its impact on willingness to participate in biomedical studies. JHealth Care Poor Underserved. Nov
2008;19(4):1168-1180. [FREE Full text] [doi: 10.1353/hpu.0.0067] [Medline: 19029744]

Brandt AM. Racism and research: the case of the Tuskegee Syphilis Study. Hastings Cent Rep. Dec 1978;8(6):21-29.
[Medline: 721302]

Benkert R, Cuevas A, Thompson HS, Dove-Meadows E, Knuckles D. Ubiquitous yet unclear: a systematic review of
medical mistrust. Behav Med. Jul 25, 2019;45(2):86-101. [FREE Full text] [doi: 10.1080/08964289.2019.1588220] [Medline:
31343961]

Desai MU, Bellamy C, Guy K, CostaM, O'Connell MJ, Davidson L. "If you want to know about the book, ask the author":
enhancing community engagement through participatory research in clinical mental health settings. Behav Med. Jul 25,
2019;45(2):177-187. [doi: 10.1080/08964289.2019.1587589] [Medline: 31343967]

Jaiswal J. Whose responsibility isit to dismantle medical mistrust? Future directionsfor researchersand health care providers.
Behav Med. Jul 25, 2019;45(2):188-196. [FREE Full text] [doi: 10.1080/08964289.2019.1630357] [Medline: 31343959]
Freeman R, Gwadz MV, Silverman E, Kutnick A, Leonard NR, Ritchie AS, et a. Critical race theory as atool for
understanding poor engagement along the HIV care continuum among African American/Black and Hispanic personsliving
with HIV in the United States: a qualitative exploration. Int J Equity Health. Mar 24, 2017;16(1):54. [FREE Full text] [doi:
10.1186/s12939-017-0549-3] [Medline: 28340589]

Curno MJ, Ross S, Hodges-Mameletzis |, Johnston R, Price MA, Heidari S. A systematic review of the inclusion (or
exclusion) of women in HIV research: from clinical studies of antiretrovirals and vaccines to cure strategies. J Acquir
Immune Defic Syndr. Feb 01, 2016;71(2):181-188. [doi: 10.1097/QA1.0000000000000842] [Medline: 26361171]

Scully EP. Sex differencesin HIV infection. Curr HIV/AIDS Rep. Apr 5, 2018;15(2):136-146. [FREE Full text] [doi:
10.1007/s11904-018-0383-2] [Medline: 29504062]

Scully EP. Sex differencesin HIV infection: mystique versus machismo. Pathog |mmun. 2018;3(1):82-113. [FREE Full
text] [doi: 10.20411/pai.v3i1.238] [Medline: 30140783]

https://www.researchprotocols.org/2025/1/e67123 JMIR Res Protoc 2025 | vol. 14 | 67123 | p. 16

(page number not for citation purposes)


https://linkinghub.elsevier.com/retrieve/pii/S2055-6640(20)31459-X
http://dx.doi.org/10.1016/j.jve.2020.100010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33294212&dopt=Abstract
https://europepmc.org/abstract/MED/31754444
http://dx.doi.org/10.1016/S2055-6640(20)30030-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31754444&dopt=Abstract
https://europepmc.org/abstract/MED/25313793
http://dx.doi.org/10.1089/AID.2014.0205
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25313793&dopt=Abstract
https://europepmc.org/abstract/MED/35018803
http://dx.doi.org/10.1089/AID.2021.0127
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35018803&dopt=Abstract
https://europepmc.org/abstract/MED/33677996
http://dx.doi.org/10.1089/AID.2020.0268
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33677996&dopt=Abstract
https://europepmc.org/abstract/MED/32368934
http://dx.doi.org/10.1089/AID.2020.0023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32368934&dopt=Abstract
https://www.cdc.gov/hiv/data-research/facts-stats/index.html
https://www.cdc.gov/hiv/data-research/facts-stats/index.html
https://europepmc.org/abstract/MED/33947268
http://dx.doi.org/10.1089/AID.2021.0023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33947268&dopt=Abstract
https://www.federalregister.gov/documents/2020/11/10/2020-24881/enhancing-the-diversity-of-clinical-trial-populations-eligibility-criteria-enrollment-practices-and
https://www.federalregister.gov/documents/2020/11/10/2020-24881/enhancing-the-diversity-of-clinical-trial-populations-eligibility-criteria-enrollment-practices-and
http://dx.doi.org/10.1038/d41586-018-05049-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29743700&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0146-2806(18)30188-9
http://dx.doi.org/10.1016/j.cpcardiol.2018.11.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30545650&dopt=Abstract
https://www.nationalacademies.org/our-work/improving-the-representation-of-women-and-underrepresented-minorities-in-clinical-trials-and-research
https://www.nationalacademies.org/our-work/improving-the-representation-of-women-and-underrepresented-minorities-in-clinical-trials-and-research
https://escholarship.org/uc/item/qt4z5576jr
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37608645&dopt=Abstract
https://europepmc.org/abstract/MED/19029744
http://dx.doi.org/10.1353/hpu.0.0067
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19029744&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=721302&dopt=Abstract
https://europepmc.org/abstract/MED/31343961
http://dx.doi.org/10.1080/08964289.2019.1588220
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31343961&dopt=Abstract
http://dx.doi.org/10.1080/08964289.2019.1587589
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31343967&dopt=Abstract
https://europepmc.org/abstract/MED/31343959
http://dx.doi.org/10.1080/08964289.2019.1630357
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31343959&dopt=Abstract
https://equityhealthj.biomedcentral.com/articles/10.1186/s12939-017-0549-3
http://dx.doi.org/10.1186/s12939-017-0549-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28340589&dopt=Abstract
http://dx.doi.org/10.1097/QAI.0000000000000842
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26361171&dopt=Abstract
https://europepmc.org/abstract/MED/29504062
http://dx.doi.org/10.1007/s11904-018-0383-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29504062&dopt=Abstract
https://europepmc.org/abstract/MED/30140783
https://europepmc.org/abstract/MED/30140783
http://dx.doi.org/10.20411/pai.v3i1.238
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30140783&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Saucedaet al

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

Gianella S, TsibrisA, Barr L, Godfrey C. Barriersto a cure for HIV in women. JInt AIDS Soc. Feb 18, 2016;19(1):1-10.
[doi: 10.7448/ias.19.1.20706]

Lukensmeyer CJ, Torres LH. Public deliberation: a manager's guide to citizen engagement. IBM Center for The Business
of Government. URL: https://www.busi nessof government.org/sites/defaul t/files/L ukensmeyerReport.pdf [accessed
2025-05-29]

Solomon S, Abelson J. Why and when should we use public deliberation? Hastings Cent Rep. 2012;42(2):17-20. [FREE
Full text] [doi: 10.1002/hast.27] [Medline: 22733325]

McMillan SS, King M, Tully MP. How to use the nominal group and Delphi techniques. Int J Clin Pharm. Jun 5,
2016;38(3):655-662. [FREE Full text] [doi: 10.1007/s11096-016-0257-x] [Medline: 26846316]

Okoli C, Pawlowski SD. The Delphi method as a research tool: an example, design considerations and applications. I nf
Manag. Dec 2004;42(1):15-29. [doi: 10.1016/j.im.2003.11.002]

Johnson MO, Koester KA, Wood T, Neilands TB, Pomeranz JL, Christopoulos KA. Devel opment of an index of engagement
in HIV care: an adapted internet-based Delphi process. IMIR Res Protoc. Dec 05, 2017;6(12):€224. [FREE Full text] [doi:
10.2196/resprot.8520] [Medline: 29208589]

Landeta J, Barrutia J, Lertxundi A. Hybrid Delphi: a methodology to facilitate contribution from experts in professional
contexts. Technol Forecast Soc Change. Nov 2011;78(9):1629-1641. [doi: 10.1016/j.techfore.2011.03.009]

Gaining consensus among stakehol ders through the nominal group technique. Centers for Disease Control and Prevention
(CDC). 2018. URL: https://www.cdc.gov/healthyyouth/eval uati on/pdf/brief 7.pdf [accessed 2025-05-29]

Williams PL, Webb C. The Delphi technique: a methodological discussion. JAdv Nurs. Jan 15, 1994;19(1):180-186. [doi:
10.1111/j.1365-2648.1994.tb01066.x] [Medline: 8138622]

Srivastava A, Stanley T. Framework analysis: a qualitative methodology for applied policy research. J Admin Gov.
2009;3:72-79. [FREE Full text]

Dixon-Woods M. Using framework-based synthesis for conducting reviews of qualitative studies. BMC Med. Apr 14,
2011;9(1):39. [FREE Full text] [doi: 10.1186/1741-7015-9-39] [Medline: 21492447)

Smith J, Firth J. Qualitative data analysis: the framework approach. Nurse Res. Jan 21, 2011;18(2):52-62. [doi:
10.7748/nr2011.01.18.2.52.¢8284] [Medline: 21319484]

Meaningful involvement of people with HIV/AIDS (MIPA). AIDS United. URL: https://aidsunited.org/

meaningful -involvement-of-people-with-hiv-aids-mipa/ [accessed 2025-05-29]

Niederberger M, Schifano J, Deckert S, Hirt J, Homberg A, Koberich S, et al. DEWISS network. Delphi studiesin social
and health sciences-recommendations for an interdisciplinary standardized reporting (DELPHISTAR). Results of a Delphi
study. PLoS One. 2024;19(8):e0304651. [FREE Full text] [doi: 10.1371/journal.pone.0304651] [Medline: 39186713]
Ismail G, Taliep N. The Delphi method. In: Liamputtong P, editor. Handbook of Social Sciences and Global Public Health.
Cham, Switzerland. Springer; 2023:985-1003.

Del Grande C, Kaczorowski J. Rating versus ranking in a Delphi survey: arandomized controlled trial. Trials. Aug 18,
2023;24(1):543. [FREE Full text] [doi: 10.1186/s13063-023-07442-6] [Medline: 37596699]

Abbreviations

ART: antiretroviral treatment

ATI: analytical treatment interruption
IRB: institutional review board
NGT: nominal group technique

PID: participant ID

Edited by A Schwartz; submitted 02.10.24; peer-reviewed by J Abua, N Godwin; commentsto author 31.03.25; revised version received
28.04.25; accepted 10.06.25; published 06.08.25

Please cite as:

Sauceda J, Korolkova A, Rodriguez Garcia L, Picou B, Ahmed A, Dubé K

Resolving Challengesin HIV Cure—-Related Research: Protocol for a Modified Delphi Consensus-Building Process
JMIR Res Protoc 2025;14:e67123

URL: https://www.researchprotocols.org/2025/1/e67123

doi: 10.2196/67123

PMID: 40768249

©John Sauceda, Anastasia Korolkova, Lidia Rodriguez Garcia, Bridgette Picou, Ali Ahmed, Karine Dubé. Originally published
in IMIR Research Protocols (https://www.researchprotocols.org), 06.08.2025. This is an open-access article distributed under

https://www.researchprotocols.org/2025/1/e67123 JMIR Res Protoc 2025 | vol. 14 | 67123 | p. 17

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.7448/ias.19.1.20706
https://www.businessofgovernment.org/sites/default/files/LukensmeyerReport.pdf
https://europepmc.org/abstract/MED/22733325
https://europepmc.org/abstract/MED/22733325
http://dx.doi.org/10.1002/hast.27
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22733325&dopt=Abstract
https://europepmc.org/abstract/MED/26846316
http://dx.doi.org/10.1007/s11096-016-0257-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26846316&dopt=Abstract
http://dx.doi.org/10.1016/j.im.2003.11.002
https://www.researchprotocols.org/2017/12/e224/
http://dx.doi.org/10.2196/resprot.8520
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29208589&dopt=Abstract
http://dx.doi.org/10.1016/j.techfore.2011.03.009
https://www.cdc.gov/healthyyouth/evaluation/pdf/brief7.pdf
http://dx.doi.org/10.1111/j.1365-2648.1994.tb01066.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8138622&dopt=Abstract
https://ssrn.com/abstract=2760705
https://bmcmedicine.biomedcentral.com/articles/10.1186/1741-7015-9-39
http://dx.doi.org/10.1186/1741-7015-9-39
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21492447&dopt=Abstract
http://dx.doi.org/10.7748/nr2011.01.18.2.52.c8284
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21319484&dopt=Abstract
https://aidsunited.org/meaningful-involvement-of-people-with-hiv-aids-mipa/
https://aidsunited.org/meaningful-involvement-of-people-with-hiv-aids-mipa/
https://dx.plos.org/10.1371/journal.pone.0304651
http://dx.doi.org/10.1371/journal.pone.0304651
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39186713&dopt=Abstract
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-023-07442-6
http://dx.doi.org/10.1186/s13063-023-07442-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37596699&dopt=Abstract
https://www.researchprotocols.org/2025/1/e67123
http://dx.doi.org/10.2196/67123
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40768249&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Saucedaet al

thetermsof the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in IMIR Research Protocols, is

properly cited. The complete bibliographic information, alink to the original publication on https://www.researchprotocols.org,
aswell asthis copyright and license information must be included.

https://www.researchprotocols.org/2025/1/e67123

RenderX

JMIR Res Protoc 2025 | vol. 14 | e67123 | p. 18
(page number not for citation purposes)


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

