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Abstract
Background: Pre-exposure prophylaxis (PrEP) can significantly reduce HIV acquisition especially among communi‑
ties with high HIV prevalence, including men who have sex with men (MSM). Much research has been finding subop‑
timal PrEP persistence; however, few studies examine factors that enhance PrEP persistence in real-world settings.
Methods: We interviewed 33 patients who identified as MSM at three different PrEP clinics in three regions of the U.S.
(Northeast, South, Midwest). Participants were eligible if they took PrEP and had been retained in care for a minimum
of 6 months. Interviews explored social, structural, clinic-level and behavioral factors that influencing PrEP persistence.
Results: Through thematic analysis we identified the following factors as promoting PrEP persistence: (1) naviga‑
tion to reduce out-of-pocket costs of PrEP (structural), (2) social norms that support PrEP use (social), (3) access to
LGBTQ + affirming medical providers (clinical), (4) medication as part of a daily routine (behavioral), and (5) facilitation
of sexual health agency (belief ).
Discussion: In this sample, persistence in PrEP care was associated with structural and social supports as well as
a high level of perceived internal control over protecting their health by taking PrEP. Patients might benefit from
increased access, LGBTQ + affirming medical providers, and communications that emphasize PrEP can promote
sexual health.
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Introduction
Pre-exposure prophylaxis (PrEP) is a highly effective, biomedical approach to HIV prevention that involves taking
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an oral medication once daily [1–4]. In the United States
(U.S.), HIV disproportionately impacts gay, bisexual and
other men who have sex with men (MSM), who represent
nearly 70% of new HIV diagnoses [5].
PrEP uptake has been slow in clinical settings across
the U.S [6, 7] and retention in care has been suboptimal [8–10]. In a study of 7148 individuals who initiated
PrEP through a national chain pharmacy in the United
States, only 56% persisted in PrEP use from initiation to
end of year one, and 41% from initiation to end of year
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two. The lowest persistence was observed in women
and individuals 18–24 years old and factors that were
associated with discontinuing PrEP included financial barriers, changes in perceived risk, and difficulty
accessing healthcare [11]. Data from previous clinicbased studies also show similar steep declines in use
over time. In a study conducted across three U.S. cities
in PrEP academic medical center affiliated PrEP clinics
only 57% of MSM who initiated PrEP were retained at
six months [8, 9, 11, 12]. Prior research has identified
the following factors may negatively impact PrEP persistence: low risk perception [13], stigma [14–16], disruptions in daily routine and substance use [17], real
and perceived side effects [14, 16, 18, 19], cost and lack
of insurance coverage and financial support. [14, 16, 20,
21]
While many studies explain why people fall out of
care [22], less is understood about factors that may
facilitate PrEP persistence. Importantly, these factors
are distinct from the inverse of barriers. For example, a barrier to using PrEP might be the cost of the
medication; however, reducing or eliminating the cost
of PrEP is not sufficient to support PrEP persistence
over time [23]. Prior studies from clinical trials indicate that facilitators to retention in PrEP care include
access to health care [24, 25], access to free PrEP [25,
26], social and emotional supports [24, 25, 27], feelings
of increased safety and “peace of mind” [19, 28, 29],
and positive feelings about their health [16, 30]. However, little is understood about factors that enhance
PrEP persistence in real world settings. This article
explores factors that have enhanced PrEP persistence
among diverse MSM in three, real world clinic settings
throughout the U.S.

Methods
Sampling and recruitment

We interviewed 33 MSM who had newly initiated PrEP at
three clinics in the United States affiliated with academic
medical centers in Providence, Rhode Island (RI) (n = 12);
Jackson, Mississippi (MS) (n = 5); and Saint Louis, Missouri (MO) (n = 16) from October 26, 2018 to June 10,
2020. Participants were part of a larger study examining
PrEP persistence over time among a large cohort of geographically, racially, and ethnically diverse MSM.
Inclusion criteria for the parent study included:
assigned male at birth and identified as male (cisgender
man), English or Spanish speaking, and 18 years old or
older, and reported condomless anal sex with another
male within the past 90 days. Individuals were eligible for an interview if they had been taking PrEP for at
least 6 months (self-report), attending clinic visits, and
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regularly filling their PrEP prescription (verified by pharmacy records).
Recruitment and data collection

Research staff contacted individuals via phone up
to three times to invite them to be interviewed. We
conducted interviews until no new data emerged and
saturation had been reached [31]. Interviews lasted
approximately 30–60 min and were conducted by
trained research staff in person or by phone. Researchers followed a semi-structured interview guide and
took notes following each interview. Interviews
explored structural, social, clinical, and behavioral factors, as well as beliefs about PrEP [16]. As we describe
them within this manuscript, structural factors include
policies, institutions, environments, and services that
impact health; clinical factors involve those directly
related to clinical care experiences; social factors
include experiences with other people and/or observation of others’ experiences through media; behavioral
factors are related to personal actions taken to protect
their health; and, beliefs are attitudes about PrEP as an
HIV prevention and health promotion tool.
Interviews explored the overview of the patient experience, adherence, clinic visits, costs associated with PrEP,
pharmacy and mail order experience, impact of COVID19, social factors and discrimination, and solutions or
ideas about interventions that could improve adherence
for others, and thoughts on “next generation” PrEP. Interviews were digitally recorded. Recordings were professionally transcribed, de-identified, and reviewed for
accuracy by study staff. Each participant received a $50
gift card as compensation for their time.
Analyses included deductive and inductive approaches
to qualitative data. First, we developed a preliminary coding scheme based on the topics covered in the interview
guide. Four members of the research team coded four
transcripts and met twice to compare results, resolve
discrepancies, and refine the coding scheme. During
analysis, we used a general inductive approach to identify
emergent codes, themes, patterns and conclusions from
the interviews [32]. Quality checks were conducted on
20% of all transcripts and interviewer notes via iterative
coding by at least two coders. Coders then wrote memos
summarizing findings from transcripts. All activities
were approved by the Institutional Review Boards at The
Miriam Hospital in RI, University of Mississippi Medical
Center in MS, and Washington University School ofMedicine in MO.
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Results
Participants ranged in age from 20 to 60 years old. The
sample was relatively diverse with respect to race as

participants identified as White (54.5%), Black (30.3%),
and Other (15.2%) races. Most had health insurance
(90.9%) with most reporting private insurance (75.8%)

Table 1 Demographic and behavioral factors among participants of adherent PrEP interviews
Mississippi
n=5
Age (median, IQR)

Missouri
%

(26.0, 22–33)

n = 16

Rhode Island
%

(29.6, 20–63)

n = 12

Total
%

(40.3, 19–69)

n = 33

%

(30.0, 25–34)

Race
White

1

(20.0%)

9

(56.3%)

8

(66.6%)

18

(54.5%)

Black

4

(80.0%)

5

(31.3%)

1

(8.3%)

10

(30.3%)

Asian

0

(0.0%)

1

(6.3%)

1

(8.3%)

3

(9.1%)

Other

0

(0.0%)

0

(0.0%)

1

(8.3%)

1

(3.0%)

Multiple Races

0

(0.0%)

1

(6.3%)

2

(16.7%)

1

(3.0%)

Decline to Answer

0

(0.0%)

0

(0.0%)

0

(0.0%)

0

(0.0%)

Ethnicity
Hispanic/Latino

0

(0.0%)

0

(0.0%)

1

(8.3%)

1

(3.0%)

Non-Hispanic/Latino

5

(100.0%)

16

(100.0%)

11

(91.7%)

32

(97.0%)

Sexual orientation
Gay

4

(80.0%)

15

(92.7%)

11

(91.7%)

30

(90.9%)

Bisexual

1

(20.0%)

1

(6.3%)

0

(0.0%)

2

(6.1%)

Queer

0

(0.0%)

0

(0.0%)

1

(8.3%)

1

(3.0%)

Health insurance
Private

4

(80.0%)

12

(75.0%)

9

(75.0%)

25

(75.8%)

Medicare

0

(0.0%)

0

(0.0%)

0

(0.0%)

0

(0.0%)

Medicaid

0

(0.0%)

2

(12.5%)

3

(25.0%)

5

(15.2%)

None

1

(20.0%)

2

(12.5%)

0

(0.0%)

3

(9.1%)

Education level
Some high school

0

(0.0%)

0

(0.0%)

0

(0.0%)

0

(0.0%)

High school graduate

0

(0.0%)

0

(0.0%)

2

(16.7%)

2

(6.1%)

Some college/technical school

2

(40.0%)

5

(31.2%)

2

(16.7%)

9

(27.3%)

College graduate

2

(40.0%)

8

(50.0%)

4

(33.3%)

14

(42.4%)

Graduate School

1

(20.0%)

3

(18.8%)

4

(33.3%)

8

(24.2%)

Employment status
Full-time

3

(60.0%)

11

(68.8%)

9

(75.0%)

23

(69.7%)

Part-time

1

(20.0%)

3

(18.8%)

1

(8.3%)

5

(15.2%)

Unemployed

0

(0.0%)

1

(6.3%)

1

(8.3%)

2

(6.1%)

Student

1

(20.0%)

0

(0.0%)

0

(0.0%)

1

(3.0%)

Retired

0

(0.0%)

0

(0.0%)

1

(8.3%)

1

(2.0%)

Other

0

(0.0%)

1

(6.3%)

0

(0.0%)

1

(2.0%)

Annual income
Less than $10,000

0

(0.0%)

1

(6.3%)

0

(0.0%)

1

(3.0%)

$10,001 to $20,000

1

(20.0%)

1

(6.3%)

0

(0.0%)

2

(6.1%)

$20,001 to $50,000

1

(20.0%)

6

(37.5%)

2

(16.7%)

11

(33.3%)

$50,001 to $75,000

2

(40.0%)

2

(12.5%)

4

(33.3%)

8

(24.2%)

$75,001 or more

1

(20.0%)

3

(18.8%)

5

(41.7%)

9

(27.2%)

Declined to answer

0

(0.0%)

1

(6.3%)

1

(8.3%)

2

(6.1%)

Ever taken PrEP
Yes

2

(40.0%)

4

(25.0%)

2

(16.7%)

8

(24.2%)

No

3

(60.0%)

12

(75.0%)

9

(75.0%)

24

(72.7%)
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and the rest reporting public insurance/Medicaid
(15.2%). Participants were diverse with regards to education level, employment, and annual salary. Most had
never taken PrEP prior to the study (72.7%). For more
details on sample demographics, see Table 1.
Themes identified through analysis included structural,
clinical, social, behavioral factors, and beliefs that were
salient in helping individuals persist in PrEP care. Analyses identified themes and then classified them according to the level at which they affected PrEP persistence.
Specifically, the following themes were identified: (1)
navigation to reduce out-of-pocket costs of PrEP (structural), (2) social norms that support PrEP use (social), (3)
access to LGBTQ + affirming medical providers (clinical),
(4) medication as part of a daily routine (behavioral), and
(5) facilitation of sexual health agency (belief ). Below, we
provide information about each of these areas as well as
illustrative quotes. No notable differences were observed
among recruitment sites.
Structural factors: navigation to reduce out‑of‑pocket costs
of PrEP

Participants noted the importance of having support
from a clinic employee to help navigate the medical system, insurance, and cost of PrEP. Individuals noted that
either a low monthly co-pay or using an industry supported co-pay card which eliminated co-pays altogether
were helpful in making PrEP an affordable and reasonable option for their health.
One individual noted, the co-pay card significantly
reduced his financial burden because his insurance costs
were extremely high:
“I think my monthly payment, even through my
insurance, was supposed to be 1,500 a month or
something. It was crazy high, so they gave me a coupon. I don’t pay one thing for PrEP, and all my lab
work has been reimbursed by my insurance, so I
haven’t paid one penny.” White, 53 years old
Having PrEP as an affordable option was identified a
significant factor in whether people initiate and maintain
PrEP use over time:
“I think the financial aspect is probably the biggest
thing for people ’cause whenever things cost money,
people don’t wanna spend the money. It’s like that’s
the biggest thing.” White, 34 years old
Social factors: social norms that support PrEP use

Participants were highly engaged in LGBTQ + community in person and online and shared that PrEP was
normalized and promoted in these social spaces, which
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reduced stigma and enhanced support for engagement
and persistence in PrEP care. For example, one participant shared their observations and participated in
several conversations about PrEP that occurred in an
LGBTQ + Facebook group:
“I noticed that Several of the guys have posted things
like, “Hey, I’m considering taking PrEP,” or “My doctor has suggested the other PrEP medication, not the
Truvada. Anybody taking any of these?” It’s been
really interesting to watch guys post.” Black, 34 years
old

Another participant stated that observing PrEP status
as part of a background on dating apps for sexual minority and other men who have sex with men helped to normalize PrEP:
“I think, honestly, at least in my perspective, it’s
becoming more common to see on the LGBTQ + dating apps that people are taking it, and I think seeing it become common is also seeing it become more
accepted, and it’s less of a strange idea…more people
talking about PrEP, and PrEP is showing up in more
places… seeing it more places is helping it become
more normal, and if it becomes more normal,
then people won’t feel so taboo by taking it.” White,
24 years old.

Clinical factors: access to LGBTQ + affirming medical
providers

Individuals who persisted on PrEP were proactive in
engaging with their providers and initiating conversations that addressed concerns about the safety of antiretroviral medication.
One participant shared that knowing their provider
would be consistent allowed them to feel comfortable
talking about information:
“I was a little nervous going in at first, but meeting with Dr. <Name> and knowin’ that she’s my
constant doctor that I’ve been able to be open with
her and more comfortable talking to her about this
information.” Black, 29 years old
Another participant shared he had some concerns
about the medication impacting his kidney functioning
and was able to ask the provider directly, who assured
him that his kidney values would be monitored as part
of routine care and that these side effects were relatively
uncommon:
“The only concern I really had about taking the
medication was I had heard of some kidney function
problems…The doctor said that he would make sure
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that that wasn’t the case by checking...he alleviated
my concerns by letting me know that there were very,
very few cases of people having any kidney problems
while taking the medication.” White, 53 years old
Behavioral factors: medication as part of a daily routine

Participants shared the ways in which they had integrated
taking PrEP into their daily routines including placing
the medication bottle in the bathroom near the sink and
doing it as part of their morning routines. Including PrEP
as part of these routines was a strategy that helped them
continue taking the medication daily:
“Get up in the morning, brush my teeth, wipe my
face, take my medicine. It’s all right there.” Black,
20 years old
Another shared that in addition to morning routines,
getting a pill kit helped him stay organized and remember whether he had taken the medication that day:
“I kept it in the bathroom right by my toothbrush,
so when I would get up in the morning to brush
my teeth, I would see the Truvada, so I’d be like, “Oh,
take my medicine,” and I would just take that. Either
before or after I brushed my teeth, I would do that.
Then what really even helped better because occasionally I would forget, but not usually, but what
really helped was I got one of those pill kits.” White,
37 years old
Consistency in taking the medication daily was key.
Even when participants were not “at-risk for HIV” based
on their current behavior, they persisted in continuing to
take PrEP as part of their daily routine:
“Even COVID, where I am pretty much practicing
very strict isolation right now, given the circumstances, I’m still takin’ it on the daily just to keep
that cadence going.” White, 34 years old
Beliefs: PrEP facilitates sexual health agency

Interestingly, many participants shared that they felt taking PrEP had promoted positive sexual health agency.
Individuals reported more regular engagement in sexual health care including STI/HIV testing and treatment and increased assertiveness and pleasure in sexual
relationships.
As one individual shared, being on PrEP helped him
attend more medical visits. At each of these PrEP care
visits, the participant was also screened for HIV and
STIs, contributing to feeling more in control of his health:
“I started taking PrEP for a way to have more control of my sexual health. Just taking PrEP, yes, it
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does—decreases my chances of getting HIV, but also,
I am able to come in more, get my bloodwork done
and everything, and it has really helped me have a
better control of my sexual health altogether.” Black,
20 years old
Taking PrEP also helped participants take ownership
over their health and directly translated into increased
self-agency. Participants also noted that others, including sexual partners, largely responded positively to learning they were taking PrEP. Participants saw it as a way of
showing self-respect:
“You supporting your body. You lovin’ your body
and knowin’ your self-worth basically. It’s really all
about self-worth.” Black, 22 years old
Participants also acknowledged that PrEP increases
their enjoyment of sex because they are less worried
about contracting HIV:
“People that are actually getting on PrEP and basically taking PrEP to have pleasure with their sexuality.” Black, 55 years old

Discussion
Structural, social, clinical, and behavioral factors as well
as beliefs about PrEP influenced persistence in our sample. Our participants agreed that out-of-pocket costs for
PrEP were important and several noted that office visits,
laboratory testing, and co-pays needed to be considered
in addition to the costs of medication alone. Our participants were able to benefit from navigation to help them
in reducing the cost of PrEP medication and associated
visits and laboratory fees, which was important for helping them continue to stay engaged in care (structural).
Participants also found persons who were supportive of
PrEP use both in their friendships and romantic relationships, which continued to be an important factor in them
staying on PrEP (social). Participants noted that having
providers who affirmed their sexual identities and were
knowledgeable was also key as they felt comfortable asking questions about medication efficacy and side effects
(clinical). Participants had found ways to incorporate
taking PrEP into their daily routines making it easier to
adhere to daily medication (behavioral); and, many found
that taking PrEP enhanced their sexual health agency
leading to higher rates of STI/HIV screening, assertiveness with romantic partnerships, and increased satisfaction (beliefs). Findings suggest that access to affordable
medication and care were key factors in PrEP persistence
and continued engagement with the care continuum.
Addressing structural factors through strategies including removing barriers to insurance coverage and reducing
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out-of-pocket costs pose great potential to enhance PrEP
care. A prior study examined the role of insurance and
found that individuals who had insurance were almost
four times more likely to engage in PrEP care [21]. In a
multivariate logistic regression model adjusted for age,
race, education, and income, having individual insurance
was the only factor significantly and positively associated with PrEP utilization [21]. Although pharmaceutical
company sponsored programs or co-payment cards, like
those used by participants interviewed in our study, are
effective at bridging the gap for individuals in our sample,
ongoing structural gaps in our current medical system
may impede access to care even when these programs
are available [33, 34]. Access to care remains a challenge
for many due to the associated costs of medication (current list price ~ $2000 per month), provider visits, and lab
testing [21]. This is further complicated by issues/gaps in
insurance coverage and high levels of cost sharing even
among those who are insured [35, 36]. As of July 2021,
the Departments of Health and Human Services, Labor,
and the Treasury issued new guidance on PrEP coverage under the Affordable Care Act [37]. The new federal
guidance requires health insurance companies to cover
PrEP medication and the support services without cost
sharing. This change aims to reduce out-of-pocket costs
and increase PrEP access for individuals at high-risk [38].
Efforts to make PrEP more affordable through legislation
to ensure its coverage under current private insurance
plans and limit deductibles and other out-of-pocket costs
to access PrEP might help to promote PrEP persistence
[35]. Government plans like Medicare, Medicaid, and
state-based plans could also help provide coverage and
limit out-of-pocket costs. Finally, expansion of Medicaid
and other safety net insurance programs can help provide
consistent access to care even as people change places of
employment or romantic relationships.
However, providing increased insurance access and
reduced costs may not fully address issues with clinical
PrEP persistence. Poor persistence in PrEP care has been
observed even in research studies when costs of clinical
care and support services were fully covered [39], suggesting that factors beyond access and cost are associated
with PrEP discontinuation and that, in order to improve
PrEP persistence, other factors will need to be leveraged
[21, 40]. These may include some of the other issues that
arose in our interviews including the need for culturally informed and affirming care, normalization of PrEP
use to reduce stigma, promoting behavioral strategies
to remember to take the medication, and leveraging the
ways that PrEP can increase sexual agency and pleasure.
Culturally tailored (LGBTQ +) clinical services may enhance PrEP persistence. Having
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providers and clinical staff who are non-judgmental,
LGBTQ + affirmative, and helpful can also help reduce
anxiety or concerns about accessing PrEP care and
improve the healthcare experience for the person seeking care making it more likely they will be retained
in care [19, 41]. Additionally, increased social norms
around taking PrEP was perceived as important to
promote persistence in care. Participants noted that
the normalization of PrEP within their social circles
supported their perception and ongoing adherence
to PrEP. Social support has been noted as a facilitator
for PrEP retention among MSM and was found to significantly impact adaptive behavioral responses, such
as adherence to PrEP-related medical care, enhanced
resilience to stress, and reduced impact/internalization of stigma [42–44]. Participants included in this
sample were successful in remaining engaged in care
and adherent to daily oral PrEP. When asked about
what helped them, they shared that they found ways
to incorporate PrEP into their daily schedules, which
is a strategy that has been shown effective for antiretroviral adherence [45, 46]. Finally, several participants
noted that taking PrEP improved their sexual health
agency. Other qualitative studies of PrEP use among
MSM have found similar relationships with positive psychological benefits of taking PrEP [17]. The
importance of self-efficacy in condom use among
MSM has been noted in prior research, and similarly,
feeling confident about the ability to promote one’s
own health and well-being was relevant for consistent PrEP use. [47, 48] Importantly, participants in our
study reported that taking PrEP was not only associated with reduced concerns about acquiring HIV,
but also with increased feelings of control over their
health and self-worth, which led to meaningful and
healthy sexual relationships and romantic partnerships. Much of the messaging around PrEP has been
focused on clinical outcomes and HIV prevention;
however, promotion of well-being, positive sexuality,
and meaningful partnerships are also important parts
of psychological and social health that should not be
overlooked when discussing benefits of PrEP persistence with patients. MSM in our sample did not report
an increase in anonymous or casual sexual partners,
but instead, reported similar or even decreased sexual
risk as a result of entering monogamous partnerships
[26, 49]. Results from the iPrEx trial also failed to find
any significant increase in sexual risk following initiation of PrEP [50]. A secondary study of the U.S. PrEP
Demonstration Project, which conducted a qualitative
examination of counselor notes also noted that taking
PrEP was not associated with a reduction or abandonment of other sexual health practices, suggesting that
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PrEP could be part of a comprehensive sexual health
plan and even increase positive sexual health, wellness,
and pleasure. [28]
Limitations

Our study is subject to several limitations. This sample was
recruited from within PrEP clinics affiliated with academic
medical centers and may not be reflective of samples
who do not have access to PrEP care [51]. Additionally,
although efforts have been made to engage a geographically, racial/ethnically, and otherwise diverse sample,
almost all of the sample identified as gay and had higher
educational achievement than perhaps the general population of individuals who are PrEP eligible. Additionally, the
sample skewed older and younger MSM on PrEP may have
differing views. However, the population from which this
sample was drawn was relatively diverse and this sample
was representative of the individuals who were persistent
in PrEP care in our cohort. Additionally, this sample was
largely reflective of individuals who are persistent in PrEP
care in the U.S. suggesting that these individuals may be
more likely to have an affirmed LGBTQ+  identity, higher
education and income, and older age than those MSM
who are not persistent in PrEP care.

Conclusion
This study enhances our understanding of the lived experiences MSM retained in PrEP care and the factors that
help support them in making decisions to prevent HIV
and support their health from real-world experiences
of PrEP patients. These findings highlight the need for
addressing health systems factors like out-of-pocket
costs, culturally affirming LGBTQ + medical care, supportive social norms, and sexual health agency and
empowerment in promoting PrEP persistence over time.
Future research and practice should continue to engage
HIV affected communities and PrEP patients in conversations about how to best develop approaches to HIV
prevention and PrEP care that support retention in care
over time.
Acknowledgements
Not applicable.
Author contributions
A.N. was the lead author for this manuscript and developed study design, data
collection protocols, and oversaw the writing of the manuscript. CS managed
data collection and analysis and drafted the initial manuscript. BGR provided
additional data analysis and writing and revised the manuscript for publica‑
tion. PAC, RRP, LAM, WG, and TA reviewed and provided comments on the final
draft of the manuscript. CG, AZM, MCM, DG, JV, KC, and AU were involved in
data collection, conducting interviews, and data coding. All authors read and
approved the final manuscript.

Page 7 of 9

Funding
This study was supported by the National Institutes of Mental Health
#5R01MH114657-02. Dr. Trisha Arnold was also supported by K23MH12453901A1 and R25MH083620. This work was also facilitated by the Providence/
Boston Center for AIDS Research (P30AI042853).
Availability of data and materials
The datasets generated and/or analysed during the current study are not
publicly available, but are available from the corresponding author on reason‑
able request.

Declarations
Ethics approval and consent to participate
All methods were carried out in accordance with relevant guidelines and
regulations. Study procedures were approved by Institutional Review Boards
at The Miriam Hospital, The University of Mississippi Medical Center, and Wash‑
ington University School of Medicine. Written informed consent was obtained
from all participants and/or their legal guardian(s).
Consent for publication
Not applicable.
Competing interests
B.G.R. co-leads a Gilead Sciences grant to provide PrEP within the Rhode Island
Department of Corrections: #IN-US-276-5463. Dr. Philip Chan is staff at Rhode
Island Public Health Institute and consults for Rhode Island Department of
Health. Dr. Leandro A. Mena reports the following consultant and research
grants from Gilead Sciences, ViiV Healthcare/Glaxo-Smith Kline, Merck, Roche
and research grants from TaiMed and Janssen. All other authors declare no
competing interests.
Author details
1
Department of Medicine, Division of Infectious Diseases, Warren Alpert
Medical School, Brown University, Providence, RI 02903, USA. 2 Department
of Psychiatry and Human Behavior, Warren Alpert Medical School of Brown
University, Providence, RI 02903, USA. 3 Department of Social and Behavioral
Sciences, Brown University School of Public Health, Providence, RI 02903, USA.
4
Department of Population Health Science, University of Mississippi Medical
Center, Jackson, MS 39216, USA. 5 Department of Medicine, Division of Infec‑
tious Diseases, University of Mississippi Medical Center, Jackson, MS 39216,
USA. 6 Department of Infectious Diseases, Washington University School
of Medicine, St. Louis, MO 63110, USA. 7 Department of Epidemiology, Brown
University School of Public Health, Providence, RI 02903, USA.
Received: 26 February 2022 Accepted: 29 July 2022

References
1. Thigpen MC, Kebaabetswe PM, Paxton LA, et al. Antiretroviral preexpo‑
sure prophylaxis for heterosexual HIV transmission in Botswana. N Engl
J Med. 2012;367(5):423–34. https://doi.org/10.1056/NEJMoa1110711.
2. Grant RM, Lama JR, Anderson PL, et al. Preexposure chemoprophylaxis
for HIV prevention in men who have sex with men. N Engl J Med.
2010;363(27):2587–99. https://doi.org/10.1056/NEJMoa1011205.
3. Grant RM, Anderson PL, McMahan V, et al. Uptake of pre-exposure
prophylaxis, sexual practices, and HIV incidence in men and transgen‑
der women who have sex with men: a cohort study. Lancet Infect Dis.
2014;14(9):820–9. https://doi.org/10.1016/S1473-3099(14)70847-3.
4. Baeten JM, Celum C. Antiretroviral preexposure prophylaxis for HIV
prevention. N Engl J Med. 2013;368(1):83–4. https://doi.org/10.1056/
NEJMc1210464.
5. HIV Surveillance Report, 2017; Vol 29. Centers for Disease Control and
Prevention. 2018. http://www.cdc.gov/hiv/librar y/reports/hiv-surve
illance.html. Accessed November 10, 2019.
6. King HL, Keller SB, Giancola MA, et al. Pre-exposure prophylaxis accessibil‑
ity research and evaluation (PrEPARE Study). AIDS Behav. 2014;18(9):1722–
5. https://doi.org/10.1007/s10461-014-0845-5.

Rogers et al. BMC Infectious Diseases

7.

8.

9.

10.

11.

12.
13.

14.

15.
16.

17.

18.

19.

20.
21.
22.

23.

24.
25.

(2022) 22:673

Krakower DS, Mimiaga MJ, Rosenberger JG, et al. Limited awareness and
low immediate uptake of pre-exposure prophylaxis among men who
have sex with men using an internet social networking site. PLoS ONE.
2012;7(3): e33119. https://doi.org/10.1371/journal.pone.0033119.
Chan PA, Mena L, Patel R, et al. Retention in care outcomes for HIV preexposure prophylaxis implementation programmes among men who
have sex with men in three US cities. J Int AIDS Soc. 2016;19(1):20903.
https://doi.org/10.7448/IAS.19.1.20903.
Chan PA, Patel RR, Mena L, et al. Long-term retention in pre-exposure
prophylaxis care among men who have sex with men and transgender
women in the United States. J Int AIDS Soc. 2019;22(8): e25385. https://
doi.org/10.1002/jia2.25385.
Hojilla JC, Vlahov D, Crouch PC, Dawson-Rose C, Freeborn K, Carrico A.
HIV pre-exposure prophylaxis (PrEP) uptake and retention among men
who have sex with men in a community-based sexual health clinic. AIDS
Behav. 2018;22(4):1096–9. https://doi.org/10.1007/s10461-017-2009-x.
Coy KC, Hazen RJ, Kirkham HS, Delpino A, Siegler AJ. Persistence on
HIV preexposure prophylaxis medication over a 2-year period among a
national sample of 7148 PrEP users, United States, 2015 to 2017. J Int AIDS
Soc. 2019;22(2): e25252. https://doi.org/10.1002/jia2.25252.
Spinelli MA, Buchbinder SP. Pre-exposure prophylaxis persistence is a
critical issue in PrEP implementation. Clin Infect Dis. 2020;71(3):583–5.
https://doi.org/10.1093/cid/ciz896.
Young I, Flowers P, McDaid LM. Barriers to uptake and use of pre-expo‑
sure prophylaxis (PrEP) among communities most affected by HIV in the
UK: findings from a qualitative study in Scotland. BMJ Open. 2014;4(11):
e005717. https://doi.org/10.1136/bmjopen-2014-005717.
Ezennia O, Geter A, Smith DK. The PrEP care continuum and black
men who have sex with men: a scoping review of published data on
awareness, uptake, adherence, and retention in PrEP care. AIDS Behav.
2019;23(10):2654–73. https://doi.org/10.1007/s10461-019-02641-2.
Dubov A, Galbo P, Altice FL, Fraenkel L. Stigma and shame experiences
by MSM who take PrEP for HIV prevention: a qualitative study. Am J Mens
Health. 2018;12(6):1843–54. https://doi.org/10.1177/1557988318797437.
Arnold T, Brinkley-Rubinstein L, Chan PA, et al. Social, structural, behavio‑
ral and clinical factors influencing retention in pre-exposure prophylaxis
(PrEP) care in Mississippi. PLoS ONE. 2017;12(2): e0172354. https://doi.
org/10.1371/journal.pone.0172354.
Storholm ED, Volk JE, Marcus JL, Silverberg MJ, Satre DD. Risk perception,
sexual behaviors, and PrEP adherence among substance-using men
who have sex with men: a qualitative study. Prev Sci. 2017;18(6):737–47.
https://doi.org/10.1007/s11121-017-0799-8.
Gilmore HJ, Liu A, Koester KA, et al. Participant experiences and facilitators
and barriers to pill use among men who have sex with men in the iPrEx
pre-exposure prophylaxis trial in San Francisco. AIDS Patient Care STDs.
2013;27(10):560–6. https://doi.org/10.1089/apc.2013.0116.
Brooks RA, Landrian A, Nieto O, Fehrenbacher A. Experiences of antici‑
pated and enacted pre-exposure prophylaxis (PrEP) stigma among Latino
MSM in Los Angeles. AIDS Behav. 2019;23(7):1964–73. https://doi.org/10.
1007/s10461-019-02397-9.
Rusie LK, Orengo C, Burrell D, et al. Preexposure prophylaxis initiation and
retention in care over 5 years, 2012–2017: are quarterly visits too much?
Clin Infect Dis. 2018;67(2):283–7. https://doi.org/10.1093/cid/ciy160.
Patel RR, Mena L, Nunn A, et al. Impact of insurance coverage on
utilization of pre-exposure prophylaxis for HIV prevention. PLoS ONE.
2017;12(5): e0178737. https://doi.org/10.1371/journal.pone.0178737.
Whitfield THF, John SA, Rendina HJ, Grov C, Parsons JT. Why I quit preexposure prophylaxis (PrEP)? A mixed-method study exploring reasons
for PrEP discontinuation and potential re-initiation among gay and
bisexual men. AIDS Behav. 2018;22(11):3566–75. https://doi.org/10.1007/
s10461-018-2045-1.
Serota DP, Rosenberg ES, Sullivan PS, et al. Pre-exposure prophylaxis
uptake and discontinuation among young black men who have sex
with men in Atlanta, Georgia: a prospective cohort study. Clin Infect Dis.
2020;71(3):574–82. https://doi.org/10.1093/cid/ciz894.
Wood S, Gross R, Shea JA, et al. Barriers and facilitators of PrEP adher‑
ence for young men and transgender women of color. AIDS Behav.
2019;23(10):2719–29. https://doi.org/10.1007/s10461-019-02502-y.
Golub SA, Gamarel KE, Rendina HJ, Surace A, Lelutiu-Weinberger CL. From
efficacy to effectiveness: facilitators and barriers to PrEP acceptability and
motivations for adherence among MSM and transgender women in New

Page 8 of 9

26.

27.

28.

29.
30.

31.
32.
33.
34.

35.
36.
37.
38.

39.

40.
41.
42.

43.
44.

45.

York City. AIDS Patient Care STDs. 2013;27(4):248–54. https://doi.org/10.
1089/apc.2012.0419.
Peng L, Cao W, Gu J, et al. Willingness to use and adhere to HIV preexposure prophylaxis (PrEP) among men who have sex with men (MSM)
in China. Int J Environ Res Public Health. 2019;16(14):2620. https://doi.
org/10.3390/ijerph16142620.
Closson EF, Mitty JA, Malone J, Mayer KH, Mimiaga MJ. Exploring strate‑
gies for PrEP adherence and dosing preferences in the context of sexual‑
ized recreational drug use among MSM: a qualitative study. AIDS Care.
2018;30(2):191–8. https://doi.org/10.1080/09540121.2017.1360992.
Carlo Hojilla J, Koester KA, Cohen SE, et al. Sexual behavior, risk com‑
pensation, and HIV prevention strategies among participants in the San
Francisco PrEP demonstration project: a qualitative analysis of coun‑
seling notes. AIDS Behav. 2016;20(7):1461–9. https://doi.org/10.1007/
s10461-015-1055-5.
Punchihewa T, Saxton P, Wiles J. “The promise of PrEP”: motivations for
taking PrEP among early-adopting New Zealand gay and bisexual men.
Sex Transm Infect. 2019;95(Suppl 1):A201.
Collins SP, McMahan VM, Stekler JD. The impact of HIV pre-exposure
prophylaxis (PrEP) use on the sexual health of men who have sex with
men: a qualitative study in Seattle, WA. Int J Sex Health. 2017;29(1):55–68.
https://doi.org/10.1080/19317611.2016.1206051.
Hennink MM, Kaiser BN, Marconi VC. Code saturation versus mean‑
ing saturation: how many interviews are enough? Qual Health Res.
2017;27(4):591–608. https://doi.org/10.1177/1049732316665344.
Thomas DR. A general inductive approach for analyzing qualitative evalu‑
ation data. Am J Eval. 2006;27(2):237–46. https://doi.org/10.1177/10982
14005283748.
Golub SA, Fikslin RA, Goldberg MH, Peña SM, Radix A. Predictors of
PrEP uptake among patients with equivalent access. AIDS Behav.
2019;23(7):1917–24. https://doi.org/10.1007/s10461-018-2376-y.
D’Angelo AB, Lopez-Rios J, Flynn AWP, Holloway IW, Pantalone DW,
Grov C. Insurance- and medical provider-related barriers and facilitators
to staying on PrEP: results from a qualitative study. Transl Behav Med.
2021;11(2):573–81. https://doi.org/10.1093/tbm/ibz191.
Mayer KH, Agwu A, Malebranche D. Barriers to the wider use of preexposure prophylaxis in the United States: a narrative review. Adv Ther.
2020;37(5):1778–811. https://doi.org/10.1007/s12325-020-01295-0.
Kay ES, Pinto RM. Is insurance a barrier to HIV preexposure prophylaxis?
Clarifying the issue. Am J Public Health. 2020;110(1):61–4. https://doi.org/
10.2105/AJPH.2019.305389.
Adamson B, Lipira L, Katz AB. The impact of ACA and medicaid expan‑
sion on progress toward UNAIDS 90–90-90 goals. Curr HIV/AIDS Rep.
2019;16(1):105–12. https://doi.org/10.1007/s11904-019-00429-6.
Keith K. New guidance on PrEP: support services must be covered
without cost-sharing. Following the ACA. Published July 28, 2021. https://
www.healthaffairs.org. doi: https://doi.org/10.1377/hblog20210728.
333084. Accessed Nov 8, 2021.
Rolle CP, Rosenberg ES, Siegler AJ, et al. Challenges in translating PrEP
interest into uptake in an observational study of young black MSM. J
Acquir Immune Defic Syndr 1999. 2017;76(3):250–8. https://doi.org/10.
1097/QAI.0000000000001497.
Need for financial assistance for PrEP in USA. PharmacoEcon Outcomes
News. 2017;786(1):26–26. https://doi.org/10.1007/s40274-017-4316-x.
Calabrese SK, Mayer KH. Stigma impedes HIV prevention by stifling
patient-provider communication about U = U. J Int AIDS Soc. 2020;23(7):
e25559. https://doi.org/10.1002/jia2.25559.
Zapata JP, Petroll A, Aubin EDS, Quinn K. Perspectives on social support
and stigma in PrEP-related care among gay and bisexual men: a qualita‑
tive investigation. J Homosex. 2020. https://doi.org/10.1080/00918369.
2020.1819709.
Frost DM, Meyer IH, Schwartz S. Social support networks among diverse
sexual minority populations. Am J Orthopsychiatry. 2016;86(1):91–102.
https://doi.org/10.1037/ort0000117.
Burton CL, Bonanno GA, Hatzenbuehler ML. Familial social support
predicts a reduced cortisol response to stress in sexual minority young
adults. Psychoneuroendocrinology. 2014;47:241–5. https://doi.org/10.
1016/j.psyneuen.2014.05.013.
Safren SA, Gonzalez JS, Soroudi N. Coping with chronic illness: a
cognitive-behavioral therapy approach for adherence and depression:
therapist guide. Oxford: Oxford University Press; 2008.

Rogers et al. BMC Infectious Diseases

(2022) 22:673

Page 9 of 9

46. Strecher VJ, DeVellis BM, Becker MH, Rosenstock IM. The role of self-effi‑
cacy in achieving health behavior change. Health Educ Q. 1986;13(1):73–
92. https://doi.org/10.1177/109019818601300108.
47. Teng Y, Mak WWS. The role of planning and self-efficacy in condom use
among men who have sex with men: an application of the Health Action
Process Approach model. Health Psychol. 2011;30(1):119–28. https://doi.
org/10.1037/a0022023.
48. Safren SA, Blashill AJ, Lee JS, et al. Condom-use self-efficacy as a mediator
between syndemics and condomless sex in men who have sex with men
(MSM). Health Psychol. 2018;37(9):820–7. https://doi.org/10.1037/hea00
00617.
49. Calabrese SK, Underhill K. How stigma surrounding the use of HIV
preexposure prophylaxis undermines prevention and pleasure: a call to
destigmatize “truvada whores.” Am J Public Health. 2015;105(10):1960–4.
https://doi.org/10.2105/AJPH.2015.302816.
50. Marcus JL, Glidden DV, Mayer KH, et al. No evidence of sexual risk com‑
pensation in the iPrEx trial of daily oral HIV preexposure prophylaxis. PLoS
ONE. 2013;8(12): e81997. https://doi.org/10.1371/journal.pone.0081997.
51. Harkness A, Rogers BG, Balise R, et al. Who aren’t we reaching? Young
sexual minority men’s non-participation in an HIV-prevention and mental
health clinical trial. AIDS Behav. 2021;25(7):2195–209. https://doi.org/10.
1007/s10461-020-03148-x.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

