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Abstract

PrEP, an antiretroviral medication to prevent HIV, is widely available in the United States since the
Federal Drug Administration approved it in 2012. However, PrEP use among MSM is still limited
and many MSM who are willing to take PrEP are not on PrEP. We performed a systematic review
to identify factors associated with willingness to use PrEP among MSM who are not on PrEP.

The majority of the 23 relevant studies had low risk of bias and used a cross-sectional design.
Willingness was associated with being Hispanic/Latino (OR=1.68[95%CI:1.01-2.78]), Black
(OR=1.41 [95%CIl:1.02-1.95]), younger (OR=1.08 [95%CI:1.02-1.15]), having no college degree
(OR=1.37 [95%CI:1.12-1.59]) or low-income (OR=1.21 [95%Cl:1.12-1.32]). A higher proportion
of MSM who had recent condomless anal sex (OR=1.85 [95%CI:1.49-2.29]), were diagnosed
with sexually transmitted infection (OR=1.60 [95%C]l:1.27-2.01]) or had multiple sex partners
(OR=1.58 [95%CI:1.07-2.32]) were more willing to use PrEP compared to their respective
counterparts. Findings suggest that MSM with racial/ethnic minority status, low-socioeconomic
status, younger age, and engagement in HIV risky behaviors are willing to take PrEP but may
lack access. Study limitations include the inability to conduct meta-analyses on certain predictor
variables due to a small number of studies. This review identified MSM sub-populations who may
benefit from interventions increasing PrEP access.

"Corresponding author: Emiko Kamiatani, ybo9@cdc.gov.

Author Contributions:

Emiko Kamitani, PhD, MPH, MS, RN was responsible for conceptualizing the review including the development of methodology,
provided leadership, wrote the original draft, and oversaw revisions of the manuscript. Megan E. Wichser, MPH contributed to the
screening, data abstraction, and quality assessment. Yuko Mizuno, PhD contributed to the screening, data abstraction, and quality
assessment, and contributed to the original draft and revision of the manuscript. Julia B. DeLuca, MLIS, was responsible for the search
and contributed to the original draft of the manuscript. Darrel H. Higa, PhD, MSW contributed to the development of the study’s
methodology and the original draft and revision of the manuscript All authors on this paper meet the four criteria for authorship as
identified by the International Committee of Medical Journal Editors (ICMJE); all authors have contributed to the conception and
design of the study, drafted or have been involved in revising this manuscript, reviewed the final version of this manuscript before
submission, and agree to be accountable for all aspects of the work.

Disclosure: . There are no conflicts of interest to report, or financial disclosures.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kamitani et al.

Keywords

Page 2

Pre-exposure prophylaxis; HIV; national HIV goals; associated factors; PrEP uptake

Introduction

Methods

Search

HIV Pre-Exposure Prophylaxis (PrEP) use has significantly increased among men who have
sex with men (MSM) since the U.S. Food and Drug Administration (FDA) approved the
first antiretroviral medication to prevent HIV transmission in 2012 (Finlayson et al., 2019).
PrEP is widely available in the U.S., and approximately 1.2 million people or 34% of
sexually active MSM in the U.S. are eligible for PrEP (Centers for Disease Control and
Prevention, 2021; Weiss et al., 2020). However, PrEP use among MSM is still limited; only
25% of MSM who were eligible for PrEP were prescribed it (Centers for Disease Control
and Prevention, 2021; Kamitani et al., 2020). Despite these discouraging findings, a high
level of willingness to take PrEP has been reported among MSM who were not on PrEP
(Young & McDaid, 2014). This gap may indicate inequities in PrEP access and healthcare
disparities (Huang et al., 2018; Siegler et al., 2018). To better understand how to effectively
decrease the disparity and increase PrEP use among MSM in the U.S. and how best to
design interventions in this effort, the objective of the systematic review and meta-analysis
was to identify factors associated with willingness to use PrEP among MSM not on PrEP in
the U.S.

The study protocol was registered in PROSPERO (CRD42019112390) (Kamitani et al.,
2019). This review only includes primary quantitative studies reporting factors associated
with willingness to use PrEP among MSM who were not on PrEP.

A search was conducted in the CDC’s Prevention Research Synthesis (PRS) Project
database. The PRS database is a collection of HIV literature focused on behavioral risk
reduction, medication adherence, linkage/retention/re-engagement in HIV care, structural
interventions, PrEP, and systematic reviews. Searches were performed in the following
databases: MEDLINE (OVID), EMBASE (OVID), CINAHL (EBSCOhost), Global Health
(OVID), PsycINFO (OVID), and Sociological Abstracts (ProQuest). For this review, authors
queried the PRS database from 1 January 2000 — 31 December 2020; the search was last
queried on 15 July 2020 to ensure identification of all eligible literature (Appendix 1). We
also searched for any newly published literature in PubMed using HIV, PrEP, PrEP use,
PrEP willingness, and MSM terms (last searched 15 February 2022).

Each search was developed in MEDLINE using indexing and keyword terms cross-
referenced with Boolean logic and no language limits (DeLuca et al., 2008). The finalized
search was tailored to the other databases' proprietary indexing systems. Supplementary
searches included a manual search of journals (available from the PRS website), online
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non-indexed databases (e.g., Scopus), gray literature (e.g., NY Academy of Medicine), and
reference lists from relevant HIV literature.

For this review, a librarian (author, Julia B. DeLuca) queried the PRS database using
PRS coding criteria and key terms specific to PrEP (e.g., pre-exposure prophylaxis,
chemoprophylaxis). For the complete PRS database query, see Appendix 1.

Inclusion Criteria

Inclusion criteria were primary quantitative studies (e.g., cross-sectional, cohort) that 1)
assessed factors associated with willingness to take daily PrEP, 2) reported the strength

of association such as odds ratios (ORs) and/or adjusted ORs, 3) were conducted in the
U.S., and 4) were published in English. We excluded studies that reported factors associated
with willingness to take PrEP identified among MSM who were already on PrEP. Studies
reporting correlated factors of non-daily oral PrEP (e.g., long-acting injectable PrEP),
commentaries, reviews and non-peer-reviewed publications were also not eligible for this
review.

Screening and Data Abstraction

A two-step approach was applied to select studies for the review. First, a reviewer screened
the citations by title and abstract to identify PrEP primary studies that met the study
inclusion criteria. Citations that were excluded by the first reviewer were verified by a
second reviewer. Second, two reviewers independently reviewed the full text of included
citations to confirm study eligibility. Disagreements were resolved through discussion. If the
two reviewers failed to reach agreement, a third reviewer resolved the discrepancy, but this
step was not needed in this review since the reviewers were able come to consensus. All
screening forms were pilot tested and revised as necessary. Identified citations were exported
to DistillerSR (a systematic review software, Evidence Partners, Ottawa, Canada), for data
management to identify eligible studies, screen studies, and conduct data abstraction.

For all eligible studies, two reviewers independently extracted data on population
characteristics and factors associated with willingness to use PrEP with a standard data
abstraction form. Willingness to use PrEP was defined as being very likely or intending to
use PrEP, or willing to accept PrEP or a referral for PrEP care. Two reviewers abstracted
unadjusted and adjusted ORs. Unadjusted ORs were calculated from descriptive data if
not reported. Study population characteristics were abstracted from the primary study’s
participant eligibility criteria, and a third reviewer resolved discrepancies.

For studies that used the same data source, we only abstracted unique data from each

study. Three studies used the National HIV Behavioral Surveillance (NHBS) study that was
conducted in 2014 (Adams et al., 2016; Hoots et al., 2016; Patrick et al., 2017). We also
excluded Grov (2015) because the study used the same data source as Grov (2016) (C. Grov
et al., 2016) and Grov (2016) (Christian Grov et al., 2016), which included multivariable
analyses along with bivariate analyses.

J Assoc Nurses AIDS Care. Author manuscript; available in PMC 2023 May 15.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kamitani et al.

Page 4

Quality Assessment

Risk of bias assessment was conducted by using an adapted Newcastle-Ottawa Quality
Assessment Scale (Mata et al., 2015; Stang, 2010). The quality assessment scale to assess
cross-sectional studies and PrEP uptake outcomes (Kamitani et al., 2020; Kamitani et al.,
2019). The scale consisted of five questions with “Yes” or “No” responses. A total score of 5
was possible, with 3 or higher being considered as “low risk of bias.”

Data Synthesis

We narratively synthesized characteristics and findings of the included studies. We were
unable to synthesize adjusted point estimates because confounders adjusted in multivariable
analysis varied in studies. Thus, we used reported unadjusted odds ratios or if not reported,
unadjusted odds ratios calculated from descriptive data in our meta-analyses to calculate
point estimates of associations. Multiple estimates from the same study were included when
the samples were independent.

Heterogeneity, Sensitivity Analysis, and Publication bias

Results

We estimated the heterogeneity among effect sizes (12) by using the Q statistic. When 12

was more than 75%, effect sizes indicated substantial heterogeneity, and thus we further
explored heterogeneity by conducting meta-regression. Since our previous study showed that
year of study was associated with PrEP use, we conducted meta-regressions by adjusting
study years (Kamitani et al., 2020). We were not able to add other covariates (e.g., study
participant characteristics) due to the limited number of studies. We assessed publication
bias using the Begg and Mazumdar rank correlation test and Egger’s test of the intercept
(Rothstein et al., 2006). Analyses were conducted using Comprehensive Meta-Analysis
Software Versions 3 (Biostat, Englewood, NJ). P values less than 0.05 were considered
statistically significant.

We screened 2,429 citations and identified 23 relevant studies (please see the PRISMA
flow diagram illustrated in Figure 1). Of these, 21 studies conducted multivariable and
bivariate analyses, and the remaining two studies only reported findings from bivariate
analyses (please refer to Table 1). The majority had a low risk of bias based on the adapted
Newecastle-Ottawa Quality Assessment Scale and were cross-sectional studies conducted in
urban areas. Five studies focused on MSM who are Black or African American (hereafter
referred to as Black) (Arrington-Sanders et al., 2016; Brooks et al., 2015; Eaton et al.,

2017; Mansergh et al., 2015; Rolle et al., 2017) and three on MSM who are Hispanic/Latino
(Blashill et al., 2020; Mansergh et al., 2015; Moctezuma & Guan, 2019) (not mutually
exclusive). Two studies included only MSM at high risk for HIV infection (Golub et al.,
2010; Christian Grov et al., 2016), and four studies focused on young populations, defined
as aged 15-30 years (Arrington-Sanders et al., 2016; Holloway et al., 2017; Moctezuma

& Guan, 2019; Rolle et al., 2017). Study years are from 2007 (Golub et al., 2010) to

2017 (Blashill et al., 2020; Katz et al., 2019), and sample sizes ranged from 147 (Arrington-
Sanders et al., 2016) to 8338 (Li et al., 2019). We identified 20 factors independently
associated with willingness to use PrEP among MSM who were not on PrEP. Nine

J Assoc Nurses AIDS Care. Author manuscript; available in PMC 2023 May 15.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kamitani et al.

Page 5

were sociodemographic factors, seven were behavioral factors, and four were PrEP/HIV
perceptions.

Sociodemographic Factors

Among MSM who were not on PrEP, willingness to use PrEP was associated with being
Hispanic/Latino (OR=1.68, 95%Cl: 1.01-2.78, K[studies applied]=11, 12=96.0) or Black
(OR=1.41, 95%Cl:1.02-1.95, k=12, 12=87.5) vs. being White, having no college degree
(OR=1.37, 95%CI:1.19-1.59, k=4, 12=7.6) vs. having a college degree or more, having
incomes of less than $20,000 (OR=1.30, 95%CI:1.09-1.59, k=7, 12=68.4) vs. $20,000 or
more, and being younger (OR=1.08, 95%Cl: 1.02-1.15, k=8, 12=86.1) vs. older (Figure

2). Employment status, sexual identity, and insurance status were not associated with
willingness to use PrEP. We were not able to estimate the strength of association with
location due to the variation of study cities reported. Out of those studies, one study
(Mansergh et al., 2015) found MSM living in the Southern United States were more willing
to use PrEP compared to men living elsewhere while the other study found less willingness
to use PrEP (Rendina et al., 2017).

Behavioral Factors

Findings from the meta-analysis indicated that having a history of recent condomless anal
sex (OR=1.85, 95% Cl:1.49-2.29, k=8, 12=78.4), diagnosed with a sexually transmitted
infection (STI) in the past 12 months (OR=1.60, 95% Cl:1.27-2.01, k=6, 12=69.8), having
six or more sex partners in the past 12 months (OR=1.58, 95% Cl:1.07-2.32, k=4, 12=0),
and receiving a HIV behavioral intervention (i.e., talking to a counselor or group about HIV
prevention except for HIV testing) in the past 12 months (OR=1.40, 95% CI:1.02-1.91, k=2,
12=0) were associated with increased odds of being willing to use PrEP compared to their
respective counterparts (Figure 3). Being in a polygamous relationship and non-injection
drug use were not associated with the willingness to use PrEP.

PreP and HIV Perception Factors

MSM who had less concerns about long-term drug side effects (OR=2.93, 95%
Cl:2.28-3.78, k=2, 12=0) or perceived more PrEP benefits (OR=2.78, 95 %Cl:1.42-5.43,
k=3, 12=78.0) had more than twice the odds of being willing to use PrEP as their respective
counterparts (Figure 4). A greater perception that one is at risk for HIV infection was also
associated with increased odds of being willing to use PrEP (OR=1.33, 95% CI:1.01-1.76,
k=4, 12=82.3). HIV-related stigma perceived by the respondent was not associated with
willingness to use PrEP.

Heterogeneity/Sensitivity Analysis/Publication Bias

Controlling for study years in meta-regressions, we were able to reduce some heterogeneity,
but it remained high for Hispanic/Latino persons (12=91.5), Black persons (12=86.0),

age (12=91.0), and recent condomless anal sex (12=75.7). The high heterogeneity implies
variability in the study outcomes included in each of the meta-analyses. We were unable to
run sensitivity analysis for perception of HIV-risk (k=4), perception of PrEP benefits (k=3),
relationship type (k=2) and HIV behavioral interventions (k=2) due to limited number of
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available studies. The Begg and Mazumdar rank correlation test and Egger’s test of the
intercept respectively for Hispanic/Latino persons (p = 0.35, p = 0.69), Black persons (p =
0.24, p=0.47), age (p = 0.54, p = 0.21) and condomless anal sex engagement (p =0.11, p =
0.07) indicated no publication bias nor did the visual inspection of a funnel plot.

Increasing PrEP use among MSM is an important public health goal and can help to reduce
HIV disparities. This review identified that among MSM not on PrEP, subpopulations of
MSM who may be most vulnerable to HIV (i.e., Black and Hispanic/Latino men, those with
no college degree or low-income, young men, and those engaging in behaviors that may
increase the chance of HIV infection) were more likely to be willing to take PrEP than their
counterparts. Previous studies have found that populations who are more likely to become
infected with HIV were less likely to be on PrEP (Kamitani et al., 2020; Kanny et al., 2019),
but our review findings suggest that those who are not on PrEP and vulnerable to HIV may
be interested in taking PrEP. The findings further suggest that these men may not have equal
access to PrEP care compared to White, more educated, and older MSM. Hispanic/Latino
persons, Black persons, and youth have been identified as priority populations in the recently
released H/V National Strategic Plan (2021-2025) (U.S. Department of Health and Human
Services, 2021). Future interventions to help these priority populations access and initiate
PrEP are essential in achieving national prevention goals.

We also found that willingness to start PrEP was not associated with employment or
insurance status, although MSM with lower income (< $20,000) were more willing to take
PrEP. A possible reason for this finding, particularly the lack of association with insurance
status, is the availability of medication assistance programs such as the Gilead Advancing
Access (Gilead, 2022) program that help those without insurance or whose insurance did
not cover PrEP after Truvada was approved by FDA in 2012. More recently, the “Grade

A Recommendation” issued by the U. S. Preventive Services Task Force (USPSTF) (U.S.
Preventive Services Task Force, 2019) in November 2018 and the Read)y, Set, PrEP program
initiated by the U.S. Department of Health and Human Services (DHHS; Office of Infectious
Disease and HIV/AIDS Policy & U.S. Department of Health and Human Services, 2020)

in December 2019 has expanded PrEP use. The USPSTF recommendation and DHHS
program facilitate access to PrEP medication and resources to cover other PrEP-related
service fees (e.g., office visit, labs), that are recommended for PrEP care. However, none of
the included studies in our review were conducted after these government support programs
were implemented. Future research may need to assess the impact of these assistance
programs on increasing PrEP access and use among low income MSM and on decreasing
health disparities.

While we were unable to examine the associations with geographic location, it may be
another important variable to consider. Approximately 38% of the U. S. population live in
the South, yet more than half of new HIV infections occur in the region, and people residing
in the Southern U.S. are considered a priority population in the national strategic plan
(Centers for Disease and Control Prevention, 2020a, 2020b; U.S. Department of Health and
Human Services, 2021). Our previous review also found that a lower proportion of MSM
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use PrEP in the South (Kamitani et al., 2020). Our current review found only two studies
with inconsistent results; one found that MSM living in the Southern U.S. were significantly
more likely to show willingness to use PrEP compared to those living elsewhere, while the
other study found the opposite (Mansergh et al., 2015; Rendina et al., 2017). Geographic
location is an important factor to investigate because of the aforementioned disparity in HIV
and PrEP use, and thus more studies that examine this variable are needed.

In addition, this review found that indicators for being at high risk for HIV infection (i.e.,
recent condomless anal sex, STI diagnosed in the past 12 months, six or more sex partners,
or attending HIV behavioral interventions in the past 12 months) were associated with
increased odds of being willing to use PrEP among MSM not on PrEP. According to the
Center for Disease Control and Prevention’s PrEP Clinical Practice Guideline, MSM who
are engaging in recent condomless anal sex or diagnosed with a ST are good candidates
for PrEP and thus, should be evaluated and offered PrEP as needed (CCDCd, 2018). A
previous study found that many MSM who are PrEP candidates based on the CDC’s PrEP
indicators are not on PrEP (Kamitani et al., 2019). While there may be multiple reasons why
MSM who are willing to take PrEP are not on PrEP, one potential explanation may be the
structural barriers to access PrEP including medical mistrust, stigma, and lack of healthcare
access in general faced by MSM who have risk factors for HIV. Effective interventions that
help to reduce these and other barriers for PrEP initiation are needed.

Finally, MSM with fewer concerns about long-term side effects and who perceived more
PrEP benefits had more than twice the odds of being willing to use PrEP as their respective
counterparts. Men who perceived themselves to be at risk for HIV infection were also
significantly more likely to show willingness to use PrEP compared to those with lower risk
perceptions. However, self-perception of risk does not always accurately align with objective
risk levels. Persons might be at objectively higher risk for acquiring HIV infection, but they
do not perceive themselves to be vulnerable to HIV infection. Future interventions may need
to focus on reducing concerns about PrEP’s long-term side effects, increasing knowledge of
the benefits of being on PrEP, and helping MSM accurately appraise their risk for HIV.

Echoing the national HIV strategic plan and the Ending the HIV Epidemic Initiative,

our review findings provide clues on how to expand the effective interventions that help

to prevent new HIV infections, including PrEP (U.S. Department of Health and Human
Services, 2019, 2021). CDC’s PRS Project has identified several effective interventions that
promote PrEP use and persistence. For example, the PrEP Counseling Center has been
identified as a best practice intervention to improve PrEP initiation among young Black
MSM who engage in behaviors that increase the chance of HIV infection (Centers for
Disease and Control Prevention (CDC) Prevention Research Synthesis (PRS) Project, 2020;
Desrosiers et al., 2019). This culturally tailored individual-level counseling intervention
includes personalized comprehensive PrEP counseling with a staff member who identifies as
a Black MSM and has extensive HIV-related experience. Such interventions that are tailored
to these MSM subpopulations may increase PrEP use.
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This review has several limitations. One is that we only included studies published in
peer-reviewed journals. There may be other factors related to willingness to take PrEP that
were reported in non-peer reviewed literature. A majority of included studies in this review
had low risk of bias, but there may be other unidentified biases such as information bias and
confounding. There were a limited number of studies for some outcomes, and this review
was not able to control for patient characteristics or other covariates. Finally, the large
amount of heterogeneity in the included studies is noteworthy; subgroup analyses reduced
only some heterogeneity. One potential explanation for the heterogeneity is confounding
factors related to willingness; however, we were unable to control for all identified
associated factors due to the limited number of studies. None of these limitations are thought
to greatly affect the study results.

This systematic review identified factors associated with willingness to use PrEP among
MSM who are not on PrEP and suggests the subpopulations of MSM next in line for
prioritization. Our findings may also guide to the design of interventions to increase access
to and use of PrEP among MSM who are disproportionately affected by HIV.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Key Considerations

. MSM with racial/ethnic minority status, low-socioeconomic status, younger
age, and engagement in HIV risky behaviors are willing to take PrEP but may
lack access.

. Willingness to start PrEP is not associated with employment or insurance
status.

. Indicators for being at high risk for HIV infection are associated with

increased odds of being willing to use PrEP among MSM not on PrEP.

. MSM with fewer concerns about long-term side effects and who perceived
more PrEP benefits have more than twice the odds of being willing to use
PrEP as their respective counterparts.
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