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Abstract

Background—Women's under-representation in HIV and cardiovascular disease (CVD) research 

suggests a need for novel strategies to ensure robust representation of women in HIV-associated 

CVD research.

Objective—To elicit perspectives on CVD research participation among a community-sample of 

women with or at risk for HIV, and to apply acquired insights towards the development of an 

evidence-based campaign empowering older women with HIV to participate in a large-scale CVD 

prevention trial.

Methods—In a community-based setting, we surveyed 40 women with or at risk for HIV about 

factors which might facilitate or impede engagement in CVD research. We applied insights 

derived from these surveys into the development of the Follow YOUR Heart campaign, educating 

women about HIV-associated CVD and empowering them to learn more about a multi-site HIV-

associated CVD prevention trial: REPRIEVE.

Results—Endorsed best methods for learning about a CVD research study included peer-to-peer 

communication (54%), provider communication (46%), and video-based communication (39%). 

Top endorsed non-monetary reasons for participating in research related to gaining information 
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(63%) and helping others (47%). Top endorsed reasons for not participating related to lack of 

knowledge about studies (29%) and lack of request to participate (29%). Based on survey results, 

the REPRIEVE Follow YOUR Heart Campaign was developed. Interwoven campaign components 

(print materials, video, web presence) offer provider-based information/knowledge, peer-to-peer 

communication, and empowerment to learn more. Campaign components reflect women's self-

identified motivations for research participation – education and altruism.

Conclusions—Investigation of factors influencing women's participation in HIV-associated 

CVD research may be usefully applied to develop evidence-based strategies for enhancing 

women's enrollment in disease-specific large-scale trials. If proven efficacious, such strategies may 

enhance conduct of large-scale research studies across disciplines.

Keywords

Women; Sex-Differences; Research Participation; HIV-Associated Cardiovascular Disease; 
Clinical Trials; Community-based Research; REPRIEVE

Introduction

Recent strides in the “precision” medicine movement highlight an ongoing imperative to 

better elucidate sex-specific differences in the pathogenesis, clinical presentation, and 

treatment response of acute and chronic diseases. Promoting women's participation in 

clinical research trials represents a critical pre-requisite to progress on this imperative. The 

consequences of failure are stark: Under-representation of women in clinical trials not only 

calls into question the generalizability of research findings1, but also fosters sex-based 

inequity in the development of clinical guidelines, care delivery algorithms, and health-

related public policies2.

Women with HIV, as a group, are frequently underrepresented in clinical research trials, 

especially those evaluating new therapies 234. Worldwide, approximately 17 million women 

are living with HIV, representing 51% of adults with the virus5. However, according to a 

recent systematic review of US and international trials, women made up 19% of enrollees in 

antiretroviral therapeutic (ART) studies and 11% of enrollees in HIV cure studies4. 

Presently, in recognition of the collective aging of the population of people with HIV6, the 

landscape of HIV research is shifting, encompassing more work on the prevention and 

treatment of chronic non-communicable diseases (NCD's)7. The representation of women 

with HIV in NCD trials has not been rigorously studied. Moving forward, robust 

participation of women with HIV in NCD research will be essential to shaping sex-specific 

prevention and treatment algorithms for this population through the lifespan.

Older women and men with HIV, relative to age-matched peers in the general population, 

are at disproportionately high risk of developing NCD's, including cardiovascular disease8. 

In the general population, sex-specific differences in the pathogenesis, presentation and 

treatment response of CVD are known to exist, and yet are incompletely understood9, 

perhaps in part because women are underrepresented in cardiovascular clinical trials10. The 

REPRIEVE Trial (Randomized Trial to Prevent Vascular Events in HIV) – a 6500-person 

randomized controlled trial testing a strategy to prevent HIV-associated CVD11 – presents a 
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unique opportunity to better understand how sex-specific factors (hormones, immune 

responsiveness) influence CVD risk and risk reduction among individuals aging with HIV. 

Recognizing that women have been historically under-represented in CVD research10,1213 

and in HIV research234, we identified the need for a pro-active strategy encouraging robust 

enrollment of women in REPRIEVE.

The primary aim of this study was to elicit perspectives on CVD research participation 

among a community-sample of women with or at risk for HIV and to apply acquired insights 

towards the development of an evidence-based campaign empowering older women with 

HIV to participate in a large-scale CVD prevention trial. In a community-based setting, we 

surveyed 40 women with or at risk for HIV about factors which might facilitate or impede 

engagement in CVD research. We applied insights derived from these surveys (as well as 

insights from conversations with women from the HIV community and from published 

research14) into the development of the REPRIEVE Follow YOUR Heart campaign. This 

multi-media campaign aims to educate women about HIV-associated CVD and empower 

them to learn more about participating in clinical research studies, like REPRIEVE, centered 

on CVD prevention.

Methods

A cross-sectional survey-based study was conducted to elicit perspectives on CVD research 

participation among a community-sample of women with or at risk for HIV, with a goal of 

channeling insights from the survey into the development of the REPRIEVE Follow YOUR 

Heart educational campaign.

Study Population and Strategy for Data Collection

Women with or at increased risk for HIV age 18 years and older who attended a community-

based educational support group meeting offered by a non-profit organization were invited 

to participate in this cross-sectional survey-based study. The women's non-profit 

organization holds monthly meetings in an urban setting in Massachusetts and provides 

education on HIV and HIV prevention, as well as women's health and wellness, and 

domestic violence prevention. Previously collected demographics of women with or at risk 

for HIV attending support group meetings at this non-profit organization (approximately 

68-103 attendees per month) are as follows: 56% were HIV positive, 16% were HIV 

negative, and 28% did not report their HIV status15. The mean age of attendees was 50.5 

years (range 17-85 years)15. Sixty-one percent self-identified as Black/African American, 

15% as Hispanic/Latina, 9% as Caucasian, 12% as bi-racial, and 3% as Native American. 

Seventy percent of the HIV-positive attendees reported living at or below the poverty level15. 

At the beginning of one of the monthly meetings hosted by this women's non-profit 

organization, information about our anonymous survey study was provided via verbal 

announcement, and surveys were distributed to each table of attendees. Surveys completed 

during the meeting were collected at meeting's end and placed in a sealed envelope. Study 

participation was voluntary and all information gathered was based on written self-report. 

We opted to conduct our survey-based study in this community setting (instead of an HIV 

clinic or hospital-based clinical research center) to allow for anonymous data collection from 
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a diverse group of women with or at risk for HIV who may or may not have previously 

participated in research. The presently reported survey-based study was determined to be 

exempt by the Partners Institutional Review Board (IRB) and as per IRB guidelines for 

exempt protocols, consent was not obtained. Permission to conduct the study in this 

community-based setting was granted by the Director of the non-profit organization (HB).

Survey Content

The survey, developed by study investigators with experience in HIV-associated CVD 

research and HIV community education, consisted of questions about age, medical history 

(including CVD), and factors which might influence participation in a research study. The 

survey also included questions about best methods for learning about a research study about 

heart disease, and about methods which might enhance sustained enrollment in a 

longitudinal research study focused on heart disease. Two open-ended questions were 

included on factors which were helpful or which could have been improved during 
participation in an actual research study. For most questions, participants were asked to 

circle answers from a list of pre-populated responses (participants were free to select more 

than one answer for each question). Each question included an option to write in “other” 

free-form responses. Identifiable information was not collected from the study participants, 

and information on gender identification was also not collected.

Statistical Analysis of Survey Responses

Descriptive statistics were used to analyze the characteristics of the study participants. 

Continuous data are reported as mean + standard deviation. Percentages of participants 

selecting pre-populated responses to individual questions were calculated. Responses to 

open-ended questions are presented verbatim. Analyses were conducted with SAS JMP 

statistics software (version 12; SAS Institute Inc., Cary, NC).

Results

Survey-Based Study

Characteristics of the Study Sample—Forty women completed the survey at the 

meeting conducted in April 2015. Characteristics of the study sample are described in Table 

1. The mean age of the participants was 53+13 years. Twenty-eight percent of participants 

reported being HIV positive. Forty-six percent of participants reported current or past 

treatment for depression. Common cardiovascular co-morbidities reported included 

hypertension (26%) and hyperlipidemia (21%).

Answers to Survey Questions Regarding Participation in Research Studies

Endorsed “Best Methods” for Learning about a Research Study about Heart 
Disease: The five most frequently endorsed “best methods” for learning about heart disease 

research studies are presented in Figure 1. Greater than half of respondents (54%) endorsed 

“Talking to someone who did/is doing the study” as a “best method” for learning about a 

research study. Other self-identified best methods included: “Talking to my doctor about the 

study” (46%), “Watching a video about the study” (39%), “Reading a flyer about the study” 

(39%), and “Visiting a website with information about the study” (29%).
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Endorsed Reasons for Participating in a Research Study: The five most frequently 

endorsed reasons for participating in a research study are presented in Figure 2A. The 

majority of women endorsed “I like to get information about my health” (63%) and “The 

money helps” (63%) as reasons for participating in research. Nearly half of the women 

endorsed “To help others” as a reason for participating in research.

Endorsed Reasons for Not Participating in a Research Study: The ten most commonly 

endorsed reasons for not participating in research are described in Figure 2B. Leading 

selections were: “I didn't know where to get information about studies” (29%) and “I've 

never been told about studies” (29%).

Endorsed Factors Promoting Sustained Participation in a Research Study about Heart 
Disease: The six most commonly endorsed factors promoting sustained participation in a 

longitudinal research study are presented in Figure 3. Four out of these top five responses 

center around good communication between study staff and participants. Additional factors 

endorsed included: “Access to a website that provided updates about the study” (28%), 

“Receipt of a payment at each study visit” (28%), “ Receive a newsletter with updates about 

the study” (21%), “Childcare during my visit” (7%), or “Other” related to study stipend 

(7%).

Factors Identified as Helpful or Warranting Improvement During Participation in a 
Research Study: Women were asked to list up to 3 things which were helpful and 3 things 

which could have been improved during participation in a previous research study. This item 

was an open-ended question and 10 women gave at least one response for helpful factors, 

and 8 women gave at least one response for factors that could have been improved.

Helpful factors identified included:

Informational: “information”; “education“; knowledge”

Communication-centered: “calls”; “reminders”; “emails”; “follow up”; 

“communication”; and “communication about results”

Relational: “understanding”; “experience”; “very personable staff”

Compensation-centered: “money”; “gift card”; “transportation“; “some medication”

Other: “rest”; “helping myself and others”

A summary of factors which could have been improved included:

Informational: “not enough information about the study”; “more information on 

different cancers”

Compensation-centered: “more services [offered in the study]; “less time of study”; 

“better food” “screening stipends”

Other: “better screening process”; “better HIV, bone, or diabetes studies”
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Development of the Follow YOUR Heart Campaign Components

Insights from the aforementioned survey were channeled into the development of the Follow 

YOUR Heart campaign, aiming to educate women about HIV-associated CVD and to 

empower them to learn more about participating in an HIV-associated CVD prevention 

study, like REPRIEVE. Components of the Follow YOUR Heart campaign – including 

slogan, graphic/printed materials, video, web presence (including My Heart Matters heart 

health blog) – were developed by study investigators in consultation with community 

members, and with key contributions from artists (musician, graphic designer), media 

experts (video/sound), and public relations specialists. Feedback on the Follow YOUR Heart 

materials was elicited from women in the community and from HIV and CVD care 

providers, informing iterative changes to the materials.

Follow YOUR Heart Slogan—In developing the slogan for our educational campaign, we 

wished to validate women's self-identified motivations for potentially participating in a CVD 

trial, including the desire to gain information about one's own health and to help others. 

“Follow YOUR Heart” reflects how women's participation in HIV-associated CVD research 

can empower enhanced learning about women's heart health and fulfill an intrinsic, 

empathetic impulse to improve CVD preventive care for current and future generations of 

women aging with HIV. Feedback from women in community on the importance of 

empowering messaging further supported the development of the Follow YOUR Heart 

slogan.

Graphic/printed materials—The Follow YOUR Heart Graphics and printed materials 

were designed to reinforce women's self-identified motivations for potentially participating 

in a CVD trial (learning, giving) and to redress self-identified reasons for not participating in 

such a trial, namely, lack of knowledge (“I didn't know where to get information about 

studies”) and lack of request for information (“I've never been told about studies”). The 

printed materials prominently feature the Follow YOUR Heart slogan itself, as well as a 

graphical representation of the slogan: silhouettes of women (with red hearts) walking 

confidently to a destination or holding up the symbol for the REPRIEVE research trial – a 

red AIDS ribbon wrapped around a beating heart. The women's silhouettes reflect different 

body types and personal dress styles, reflecting a request for diverse representation of 

women in research. The printed materials also provide information about women's heart 

health (medical statistics on HIV-associated CVD risk in women), as well as instructions on 

how to learn more about the REPRIEVE research trial. (Figure 4).

Video—The Follow YOUR Heart video was designed to appeal to women's self-identified 

preferred method for learning about a research study – namely, “talking to someone who 

did/is doing the study.” Specifically, the video enabled virtual peer-to-peer communication 

about research participation. To ensure capture of candid and authentic commentary, women 

were filmed responding spontaneously to a series of interview questions developed by the 

principal investigator of the survey-based research study. These questions were grouped by 

the following domains: 1) Being a woman with HIV; 2) Perspective on HIV research and 

women's participation in HIV research; 3) Personal experience with participation in HIV 
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research; and 4) HIV and heart disease in women. Responses to these questions were noted 

by study investigators to echo themes emerging from the survey-based research study.

In the Follow YOUR Heart video, an investigator-narrated voiceover is interwoven with the 

candid interview commentary provided by women who have previously participated in HIV 

research. Study investigators developed the content of the voice-over to redress self-

identified reasons for not participating in research studies (lack of knowledge, lack of 

request for representation). Voice-over content centers on the heightened risk of CVD among 

women with HIV, the purpose of the REPRIEVE trial, and a “walk-through” of what 

participation in REPRIEVE would entail. Also included in the video is candid interview 

commentary by an infectious diseases clinician addressing the importance of women's 

participation in HIV research. This footage fulfilled another frequently endorsed “best 

method” for learning about research opportunities: hearing directly from a trusted medical 

professional. The video concludes with an invitation for women to learn more about the 

REPRIEVE trial, coinciding with the performance of the “Follow YOUR Heart” song 

specially commissioned for this project (http://followyourheart.reprievetrial.org).

Web presence, including My Heart Matters heart-health blog and social media 
postings—The Follow YOUR Heart web presence (including My Heart Matters heart 

health blog and social media postings) were designed to facilitate communication between 

REPRIEVE investigators and women with HIV interested in learning more about heart 

health, research participation, and/or the REPRIEVE trial specifically. As noted above, 

“communication” was described by women in our study as being helpful in research studies. 

The Follow YOUR Heart website features the Follow YOUR Heart video, links to web sites 

providing information about women's heart health and HIV-associated heart disease, and a 

link to the My Heart Matters heart health blog (http://followyourheart.reprievetrial.org). The 

blog, updated every second month, is written by study investigators and touches on issues 

pertaining to HIV-associated heart disease and women's participation in research. Social 

media postings (Facebook, Twitter) related to the REPRIEVE Follow YOUR Heart 

campaign are distributed via the REPRIEVE Main Trial Facebook and twitter accounts and 

are developed together with members of the REPRIEVE core team. Postings include links to 

articles and/or blogs referencing the REPRIEVE Follow YOUR Heart Campaign16.

Discussion

Our survey-based study represents the first such study, to our knowledge, querying women 

with or at risk for HIV about factors which may influence participation in CVD research. 

Moreover, ours is the first such study conducted with the express purpose of directly 

informing the development of an educational campaign empowering aging women with HIV 

to participate in a CVD prevention trial (REPRIEVE). Central themes emerging from our 

study suggest that women with or at risk for HIV are more likely to consider participation in 

heart disease research when they are made aware of research opportunities (e.g. through a 

peer or health care provider), when they are empowered to learn more about research 

opportunities, and when they are invited to participate. For those women with or at risk for 

HIV who have previously participated in research, key non-monetary motivations for 
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research participation include a desire to learn more about their own health and an altruistic 

impulse to help facilitate advances in health care for the broader community of women.

The evidence derived from survey responses relating to factors influencing women's 

participation in CVD research were applied by our team in the development of the 

REPRIEVE Follow YOUR Heart Campaign. Specifically, we aimed to communicate with 

women potentially interested in participating through a screen-based strategy (video), 

offering both peer-to-peer communication and provider communication. Moreover, 

interwoven components of the campaign - including slogan, printed graphics, video, and 

web-based strategies (My Heart Matters heart-health blog, social media networking) – were 

designed to offer information/knowledge about why the REPRIEVE trial is important for 

women and to request women take steps to learn more about participating. Finally, all 

campaign components were designed to reflect women's self-identified motivations for 

research participation – empowerment and altruism.

Our findings that women with or at risk for HIV prefer learning about CVD research 

opportunities by “talking to someone who did/is doing the study” and “talking to my doctor 

about the study” dovetail with findings from previously published work relating to women's 

engagement in different types of HIV trials (not NCD-specific). Specifically, Falcoun et al. 

found that engagement of community advocates, including women with HIV, was an 

effective strategy for promoting women's participation in general HIV research trials17. 

Loughty et al. demonstrated that positive attributes of study staff (favoring good 

communication) enhanced female participation in general HIV research18 and Volkmann et 

al. highlighted that trust in one's provider enhanced research participation19. Meanwhile, 

Brown et al. demonstrated that peer referral and engagement of community agencies 

enhanced recruitment of women at risk for HIV to HIV vaccine trials20. Collectively, these 

findings highlight that peer-to-peer communication and provider/study-staff communication 

enhance women's participation in a variety of different HIV research trials.

In our survey, endorsed methods potentially promoting women's participation in HIV-

associated CVD research included screen-based strategies (e.g. video/social media). A 

minority of the women we polled favored social-media based communication about 

research. This finding may relate to the fact that women in our study tended to be older 

(mean age 53) than women in previous studies examining HIV research engagement17. 

Moreover, access to digital media among individuals surveyed may have been limited. 

Indeed, the survey was distributed at a support group meeting hosted by a non-profit 

organization whose clients (90%) report income at or below poverty level. While social-

media based communication about research was only favored by a few, the majority of 

women polled in our study reported desiring to learn about studies by watching a video. 

Previous studies have demonstrated that video-based interventions have efficacy to change 

health behaviors21. Ours is the first study to identify video-based presentation as a patient-

endorsed means of communicating about CVD research to women with or at risk for HIV.

This study was a cross-sectional, survey-based evaluation of factors influencing HIV-

associated research participation conducted among a community sample of women with or 

at increased risk for HIV. The study has potential limitations, as follows: Although the 
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survey was developed by investigators with extensive experience recruiting into research 

studies, it is possible that the pre-populated survey responses to questions about CVD 

research did not encompass all possible variables. For this reason, an “other” option was 

provided. Although the community setting of the study allowed for recruitment of a diverse 

population of women, the concurrent support group-related activities that occurred at the 

meeting may have affected participants' ability to complete the survey in its entirety, 

resulting in variable response rates for each survey question. Participants' responses 

regarding health history (including HIV status) were not confirmed or adjudicated for 

accuracy. Twenty-eight percent of the participants reported having HIV, however there is a 

strong possibility that HIV status was underreported in surveys distributed at this community 

meeting centering on HIV education/ HIV prevention. Indeed, as noted, a formal report on 

demographics of women attending such meetings at this community center suggests that 

56% report having HIV, 28% report they are not inclined to share their HIV status, and 16% 

report they are HIV negative15. Despite this limitation, we believe the women who 

completed our survey in this community setting shared with us perspectives which usefully 

inform the development of a campaign to enhance women's participation in HIV-CVD 

research. In our survey, we did not elicit information on gender identification. We 

acknowledge that additional work is needed to assess research participation by sex and 

gender and to establish evidence-based recruitment strategies which are sensitive and 

effective for all. Finally, the sample size of our study was relatively small, and as the survey 

questions were focused on methods to enhance participation in CVD research, survey 

findings may not be generalizable to women's participation in other types of research.

Robust representation of women in research on HIV-associated cardiovascular disease 

research is essential to progress in ensuring that women aging with HIV benefit from 

scientific advances in this field. Women's historic underrepresentation in both CVD 

research1213 and HIV research 234 implies that new, more effective strategies to engage 

women in HIV-associated CVD research are needed. Here we applied a novel approach to 

developing such strategies. We surveyed women with or at risk for HIV on factors they felt 

would influence participation in a CVD research study, and then used their responses to 

inform the development of an evidence-based educational campaign to increase awareness 

about the largest CVD-prevention trial ever conducted among aging individuals with HIV. 

The reach of the Follow YOUR Heart campaign and the effectiveness of this campaign in 

augmenting recruitment of women to REPRIEVE will be formally evaluated at the 

conclusion of REPRIEVE trial enrollment. If this strategy proves efficacious, it may be 

applied in other large-scale research trials across disciplines. That is, investigation into 

patient-centered factors promoting women's engagement in clinical trials may come to be 

viewed as a valuable step towards successful realization of sex-specific scientific aims in 

research.
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Figure 1. Top Endorsed “Best Methods” for Learning about a Research Study about Heart 
Disease
Twenty-eight women responded to this question, which included 9 pre-populated answer 

options about best methods for learning about and understanding a research study about 

heart disease. Participants were free to select more than one response. In addition to the 

“best methods” selections depicted in this Figure, the following methods were also 

endorsed: “reading about the study on Facebook” (14%), “following the study on Twitter” 

(4%), “reading about the study on a blog” (4%), or “seeing pictures of the tests that are 

being done in the study” (4%). “Other” write-in “best methods” for learning about studies 

were described by 7% of respondents and included “at house parties” and “the newspaper”.
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Figure 2A. Top Endorsed Reasons for Participating in a Research Study
Nineteen women responded to this question, which included 7 pre-populated answer options 

and an “other” category. Participants were free to select more than one response. In addition 

to the reasons described in this Figure, 37% endorsed “to learn more about research” and 

21% endorsed “to have tests done that my doctor doesn't do“. Eleven percent endorsed “I 

enjoyed meeting the study staff”, and 5% endorsed “to find out if there is something wrong 

with me”. “Other” write-in reasons were described by 11% of the respondents including “It 

usually improves my health”, “to help cure people”.
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Figure 2B. Top Endorsed Reasons for Not Participating in a Research Study
Twenty-one women responded to this question, which included 17 pre-populated answer 

options and an “other” category. Participants were free to select more than one response. 

Twenty-nine percent of the respondents described “other” write-in reasons that included “too 

many medical problems (on too many medications)”, “didn't qualify”, “need more 

information on studies,” “discriminated against due to age”, “was not eligible to do the study 

because on dialysis, and study had overnight visits”, and “haven't had the chance”. Less 

commonly endorsed reasons (not presented in this Figure) included “I don't know what 

research is” (5%), “I can't always understand the medical terms or tests” (5%), “I don't want 

x-rays” (5%), “I don't have enough money” (5%), and “I don't have childcare” (5%). None 

of the respondents endorsed the following reasons: “I don't trust the people who told me 

about studies,” “I don't want to share information about myself,” or “I'm afraid other people 

will find out.”
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Figure 3. Top Factors Identified as Helpful or Warranting Improvement During Participation in 
a Research Study
Twenty-nine women responded to this question, which included 10 pre-populated answer 

options and an “other” category. Participants were free to select more than one response. The 

question was specifically focused on factors that enhance sustained participation in a 

longitudinal research study about heart disease (greater than 1 year).
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Figure 4. Follow YOUR Heart Graphic
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Table 1
Clinical Characteristics of the Study Sample (N=40)

CLINICAL CHARACTERISTICS

Age (years) 53±13

HIV Positive 28% (11/39)

Hyperlipidemia 21% (8/39)

Heart Attack 0% (0/39)

Chest Pain 15% (6/39)

Hypertension 26% (10/39)

Depression 46% (18/39)

Diabetes 13% (5/39)

Hepatitis B or C 18% (7/39)

Normally distributed data are presented as means ± SDs or percentages. N=40 for age; N=39 for other clinical characteristics due to missing data 
from 1 participant.
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