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Abstract

Rates of pre-exposure prophylaxis (PrEP) uptake for HIV prevention continue to increase rapidly
among men who have sex with men (MSM) in the United States (U.S.); however, these increases
have been slower among young MSM. Emerging adulthood (ages 18-25) is a time of transitions
and social development, resulting in increased vulnerability to HIV. Analyzing data from a cross-
sectional survey of emerging adult MSM (ages 18-25 years; 7=281) in the Mid-Atlantic urban
metropolitan region of the U.S., we examined how social identity support, descriptive PrEP norms,
and economic instability were related to PrEP engagement. In structural equation models, PrEP
norms were directly associated with PrEP engagement (B = 0.29, 95% CI = [0.12,0.46]) and
social identity support was indirectly associated with PrEP engagement through its association
with descriptive PrEP norms (B = 0.18, 95% CI = [0.09,0.28]). Economic instability was not
significantly associated with PrEP engagement, although a negative trend was present (p =

-0.19, 95% CI =[-0.39,0.02]). Our results suggest that an integrative socioecological model

is appropriate for the study of PrEP engagement among emerging adult MSM. Efforts to increase
PrEP engagement should support community capacity building, amplify positive descriptive PrEP
norms, and address unmet economic needs.
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Introduction

Emerging adult men who have sex with men (EAMSM; ages 18-25 years) are
disproportionately affected by the HIV epidemic in the United States (CDC, 2018b). The
significant social and economic transitions (e.g., increased independence and economic
responsibility) that characterize emerging adulthood (Arnett, 2000) may affect HIV-related
behaviors. Daily oral pre-exposure prophylaxis (PrEP) medications have the potential

to reduce new HIV infections, yielding a 99% reduction in transmission if taken with

high adherence (Anderson et al., 2012). In the United States, PrEP is recommended
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for adolescents and adults at increased risk for HIV, including those who use condoms
inconsistently and those with a recently diagnosed bacterial sexually transmitted infection
(CDC, 2021a). Despite experiencing a disproportionate burden of HIV infections, emerging
adults are the age group with the lowest PrEP uptake rate among those indicated for the
medication (CDC, 2021b). PrEP engagement is commonly measured using the PrEP care
continuum, a framework that describes the four key motivational and behavioral stages in the
process of adopting PrEP for HIV prevention: 1) awareness of PrEP, 2) willingness to use
PrEP, 3) intention to use PrEP, and 4) current use of PrEP (Parsons et al., 2017). Low uptake
among EAMSM in emerging adulthood suggest that PrEP is being inadequately rolled out
for this community (CDC, 2018a; Finlayson et al., 2019; Siegler et al., 2018) and that efforts
are needed to identify, contextualize, and attend to multilevel social factors that facilitate
EAMSM’s PrEP engagement.

Social identity support may inform PrEP engagement in EAMSM given prior evidence of
its role in other sexual health behaviors. Sexual orientation disclosure, or “coming out”, is a
common milestone toward self-acceptance that often occurs during adolescence or emerging
adulthood (Martos et al., 2015). Sexual orientation disclosure may facilitate new resources
for social support (Chaudoir & Fisher, 2010), boost the effects of existing supportive
relationships (Weisz et al., 2016), and has been shown to associated with better mental
health outcomes (Juster et al., 2013). Social environments that nurture self-acceptance may
have implications for how EAMSM seek and utilize resources that support their sexual
health.

How EAMSM connect with the gay community can have important implications for HIV
prevention (Ramirez-Valles, 2002). Gay community attachments may serve as a natural
connection to peers who have a history of PrEP use and who can provide information on
how to navigate PrEP access, including referring their peers to sexuality-affirming providers
(Meanley et al., 2020). Furthermore, the broader gay community may elicit descriptive
norms about socially-acceptable sexual health behaviors. Descriptive norms are individuals’
perceptions about common and accepted behaviors within their networks and provide a point
of reference in personal behavioral decision-making (Van de Bongardt et al., 2015). Recent
findings exhibited that MSM who perceive PrEP use in their social network are more likely
to access PrEP medications (Parent et al., 2020).

Economic transitions in housing, income, and access to healthcare during emerging
adulthood may also be pertinent to MSM’s sexual health. EAMSM are at increased risk

of homelessness compared to their heterosexual counterparts (Shelton et al., 2009), and
housing instability can present multiple barriers to accessing PrEP (Santa Maria et al.,
2019). Economic transitions may also create conditions where emerging adults use informal
sexual economies to earn income or obtain other resources necessary for survival (Stevens
etal., 2017). Transactional sex, defined as the exchange of sex for basic, socioeconomic
needs may elevate individuals’ risk for HI\, compromising individuals’ autonomy in sexual
health decision-making, and thereby shaping how EAMSM engage with HIV prevention
(Oldenburg et al., 2015).
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Regarding access to care, emerging adults have greater control of healthcare decision-
making compared to adolescence. This transition may facilitate access to PrEP by removing
the need for parental consent to use medical services. However, many EAMSM experience
challenges with healthcare insurance coverage (Kipke et al., 2007; Patel et al., 2017). Even
those who are covered by a parent’s insurance plan may still face barriers to PrEP access,
especially if they have not disclosed their sexual orientation to their parents (Moore Jr et al.,
2019).

The profound social transitions MSM experience during emerging adulthood may be
informative as local health systems seek to scale up PrEP implementation efforts for these
communities. Given these transitions, we sought to examine how social identity support,
descriptive PrEP norms, and economic instability are associated with PrEP engagement
among EAMSM.

Materials and Methods

Procedures

Measures

Our data came from the Mid-Atlantic PrEP study, a web-based cross-sectional study
exploring PrEP engagement among EAMSM. Recruitment took place through Grindr and
Facebook (October 2018-February 2019) using ads on these platforms inviting users to
participate in a survey about their community’s attitudes around sex. Participants were
eligible if they were 18 to 25 years old, identified as cis-gender men, self-reported being
HIV-negative or status unaware, had sex with a man in the past six months, and lived along
the Philadelphia (PA), Baltimore (MD), and Washington, DC metropolitan corridor (i.e.,
reported residing in one of 1463 eligible zip codes). Eligible participants completed online
informed consent followed by a 20-30-minute web survey and were compensated a $10
Amazon e-gift card. Surveys were verified by cross-checking for duplicate and legitimate
email addresses and IP addresses (Bauermeister et al., 2012). The sample size was M= 290
EAMSM. Nine participants had missing data for at least one of our variables of interest.
Listwise deletion was used to exclude these missing cases, yielding a final analytic sample
of N=281 EAMSM. All data were stored on a secure, university firewalled server. Study
procedures were approved by our Institutional Review Board.

PrEP Continuum

The PrEP continuum (Parsons et al., 2017) was measured across five mutually-exclusive,
ordered categories: (1) PrEP unaware, (2) aware but unwilling to use PrEP, (3) aware,
willing, but no intention to use PrEP, (4) aware, willing, and intending to seek PrEP within
three months, and (5) current PrEP users. EAMSM who had discontinued PrEP use were
asked about their willingness and intention to begin PrEP again and were classified along the
PrEP continuum according to these responses.
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Social Identity Support

We constructed a social identity support latent variable indicated by gay community
attachment, sexual orientation disclosure, and emotional support. To assess gay community
attachment, we used four items adapted from a previously validated scale for racially and
ethnically diverse populations (e.g., “I feel that | am part of my area’s LGBT community;”
Frost & Meyer, 2012). A four-point scale was used to measure each of these items

(0: Strongly disagree, 3: Strongly agree”), and the items had high internal consistency
(Cronbach’s alpha = 0.86). Mean scores were calculated, resulting in a one-number estimate
of gay community attachment, with higher numbers indicating higher gay community
attachment.

For sexual orientation disclosure, participants were asked to indicate how many people

(0: No one, 3: All) from each of the following groups who were aware of their sexual
orientation: immediate family members, extended family members, friends in the LGBTQ
community, and heterosexual friends (Aranda et al., 2015). These items had high internal
consistency (Cronbach’s alpha=0.82) and were averaged to give a one-number estimate of
sexual orientation disclosure, with higher numbers indicating greater disclosure.

Participants reported the extent (0: Not at all, 3: A lot) that they received social/emotional
support from their friends, family, and the LGBTQ community, respectively. These items

had moderate internal consistency (Cronbach’s alpha = 0.53) and were averaged, resulting
in a one number estimate of social support, with higher numbers indicating greater social

support.

Economic Instability

We constructed an economic instability latent variable indicated by housing instability,
engagement in transactional sex, and health insurance status. For housing instability,
participants reported if they had spent at least one night in the past 30 days in one of

many provided non-permanent housing locations (e.g., a homeless shelter, a public place not
intended for sleeping, on the street or anywhere outside). Housing instability was a binary
variable that indicates an affirmative response to any of these options. Transactional sex
was assessed by asking participants if they had exchanged anal or oral sexual intercourse
with someone in the past 6 months because they needed money, food/groceries, drugs or
alcohol, clothes or other material goods, college tuition or other education-related expenses,
support for other family members/dependents, travel/transportation expenses, or housing/
place to sleep (0: No; 1: Yes). Health insurance status was measured by self-reported

health insurance coverage and dichotomized into private insurance (0) and uninsured or
government assistance (1).

Descriptive PrEP Norms

We measured descriptive PrEP norms by asking EAMSM how many of their MSM friends
they believed were using PrEP (0: None of them, 1: A few or very few of them, 2: Some of
them, 3: Many of them, 4: Most of them or all of them).
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Sociodemographic Characteristics

Participants self-reported their age, sexual orientation (i.e. Gay, Queer, Same Gender
Loving, Homosexual, Bisexual or Pansexual), and racial/ethnic identity (i.e. Non-Hispanic
White, Latino/Hispanic, Non-Hispanic Black, or Other/Multiracial). For multivariable
analysis, race/ethnicity was collapsed into two groups due to low cell sizes (Non-Hispanic
White and racial/ethnic minority).

Statistical Analysis

Results

After generating descriptive statistics to characterize our study sample, we fit a structural
equation model (SEM) to assess the relationships linking social identity support, descriptive
PrEP norms and economic instability to progression along the PrEP continuum. SEMs
allows for the estimation of unmeasured latent variables, which represent an underlying
construct which is of interest to the researcher, while also modeling direct and indirect
effects of both latent and measured variables. Using latent variables in this way both reduces
the number of predictor variables that need to be estimated and allows for a more intuitive
interpretation of the estimated relationships.

To evaluate the appropriateness of our latent variables, we used confirmatory factor analysis
to estimate the factor loadings of each indicator variable on our proposed latent variables
and assess the overall fit of this model. We used the comparative fit index (CFl), the
Tucker-Lewis index (TLI), and the root mean squared error of approximation (RMSEA) to
evaluate model fit, and Cronbach’s alpha to evaluate the internal consistency of our proposed
latent factors. We then fit a full SEM to assess the various hypothesized relationships
between the variables in the model. Given that we conceptualize the PrEP continuum as

an ordered categorical variable, we used a diagonally weighted least squares estimator with
robust standard errors to model ordinal regression of PrEP continuum progression on our
predictor variables.

Analyses were performed in R 3.5.1(R Core Team) using the lavaan package (Rosseel,
2012) sem and cfa functions for SEMs and the psych package (Revelle, 2017) omega
function to estimate factor saturation.

Participant Characteristics

Participant characteristics are presented in Table 1. Most participants identified as Non-
Hispanic White (7= 181, 64%), with a median age of 23 years (interquartile range [/QR)] =
[20,24]). On average, participants reported moderate levels of gay community attachment
(median = 2.75, /QR = [2.25,3.25]), moderate levels of sexual orientation disclosure
(median= 3.00, /QR = [2.25, 3.75]), and moderate to high levels of emotional support
(median= 3.33, /QR=[3.00, 3.67]). Most participants believed that few or no members of
their social network were taking PrEP (n7= 185, 66%).
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Figure 1 shows participants’ positions along the PrEP continuum. We found that 94% of
participants were aware of PrEP (7= 265), 82% were willing to start using PrEP (1= 232),
47% intended to start using PrEP (n7=133), and 28% were currently using PrEP (n = 80).

Structural Equations Model

We first fit a measurement model to examine how our indicators loaded onto the proposed
latent factors. The measurement model had good fit statistics (CF/=0.97, 7L/=0.95,
SRMR = 0.061, RMSEA = 0.034 [90% C/={0.000,0.083}]). The three measures of social
identity support had positive loadings onto a latent construct (see Table 2) and showed
moderately high internal consistency (Cronbach’s alpha = 0.65), and the three measures

of economic instability had positive loadings onto a latent construct with moderately high
internal consistency (Cronbach’s alpha = 0.69).

We then fit a full SEM that included direct and indirect pathways for the measured and latent
variables (see Figure 2). This model showed adequate fit (CF/=0.95, 7L/=0.91, SRMR
=0.075, RMSEA = 0.050 [90% C/={0.021,0.076}]). Standardized path coefficients are
presented in Table 2 for all hypothesized pathways. We found a positive, direct association
between perceived PrEP use in network and PrEP engagement (8= 0.29, 95% C/=
[0.12,0.46]) and a positive, direct association between social identity support and descriptive
PrEP norms (8= 0.63, 95% C/=[0.50,0.76]). There were no other statistically significant
direct associations, however there was a trend towards a negative association between
economic instability and PrEP engagement (B = —0.19, 95% CI = [-0.39,0.02]). We found

a significant, indirect association between social identity support and PrEP engagement
through descriptive PrEP norms (8= 0.18, 95% C/=[0.09,0.28]). There were no other
statistically significant indirect associations. See Supplementary File 1 for full model output.

Discussion

In this study, we propose a measurement model for social identity support and economic
instability, and then use a structural model to test a series of hypotheses about these latent
variables and their relationship to engagement with the PrEP continuum. Previous studies
have found that the various components of our two latent variables (social identity support
and economic instability) are associated with sexual health outcomes (Oldenburg et al.,
2015; Ramirez-Valles, 2002; Santa Maria et al., 2019). In our measurement models we see
evidence that our proposed latent variables can be measured by our proposed indicators (i.e.,
good fit statistics, positive loadings, and moderately high Cronbach’s alpha). Thus, our study
provides some preliminary evidence for the conceptualization of these constructs.

We did not observe a direct association of social identity support on PrEP engagement;
however, descriptive PrEP norms was directly linked and mediated the association of social
identity support on PrEP engagement. These findings are supported by another recent
study that found positive descriptive PrEP norms to be associated with greater intention

to use PrEP (Walsh, 2019) and suggests that HIV prevention experts should consider how
to increase and facilitate sex-positive, peer-based discussions about PrEP within MSM
networks.
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For EAMSM, social identity support may shape decisions in HIV prevention that involves
the dynamics of self-acceptance, community attachments, and social support systems.
Aspects of social identity support, specifically community attachment and social support,
have been previously linked to PrEP engagement (Lelutiu-Weinberger et al., 2020; Schueler
et al., 2019). Participation in gay community groups has been linked to increased
awareness, knowledge, and PrEP uptake (Hotton et al., 2018; Mehrotra et al., 2018). Rather
than directly influencing PrEP engagement, participating in LGBTQ-centered community
organizations may connect young people to social networks where PrEP use is more
common, discussed, and accepted, thereby motivating personal PrEP decision-making.
Similarly, having supportive relationships with peers could facilitate opportunities to talk
about sexual health in ways that are supportive and could foster positive perceptions about
PrEP.

Though social identity support may facilitate exposure to network PrEP norms, this kind of
support may be insufficient to catalyze PrEP engagement. Emerging adults who navigate
new social communities and forge new connections might still lack critical elements
necessary to adopt PrEP (e.g., trust). Furthermore, the influence of social identity support
may be dependent on economic contexts. Economic barriers may preclude young people
from accessing PrEP, even if they have high levels of community attachments. Future
research should refine and validate the measurement of social identity support and continue
to explore the connection between EAMSM’s social networks and psychosocial motivations
to use PrEP.

The economic transitions that characterize emerging adulthood can create conditions of
heightened HIV vulnerability for EAMSM with implications for PrEP engagement (Biello
et al., 2018; Okafor et al., 2017). Our model supports measuring economic instability as a
latent factor including transactional sex, housing instability, and insurance status. Our SEM
exhibited a negative trend between economic instability and PrEP engagement, but this trend
did not reach statistical significance. Given that few participants reported these economic
instability indicators, it is possible that this trend would be more pronounced in a sample
with greater variance in economic barriers. Measuring economic instability as a unified
construct comprised of disparate but linked structural conditions may help illuminate the
impact of economic vulnerability on PrEP engagement for EAMSM and may inform efforts
to improve PrEP rollout for this community.

Our study provided key insights into EAMSM’s PrEP engagement; however, this study has
several limitations. First, although our study design allowed us to fit a complex SEM, we
did not have adequate statistical power to explore differences by racial/ethnic groups. Future
studies should recruit larger samples of Black and Latinx EAMSM to better understand
how social and structural factors shape their PrEP engagement. Second, our sample evinced
high engagement with the PrEP continuum compared to national estimates. This allowed
for granular investigation of the PrEP continuum, but also suggests that our sample may
represent a subset of EAMSM who have more information, motivation, and access to

PrEP than many of their peers. Third, our measurement of health insurance status did not
distinguish between those who had coverage under a parent’s health insurance plan or their
own. This distinction could illuminate potential challenges to autonomy in seeking PrEP
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among EAMSM who are dependent on their parent’s insurance plans. Lastly, we cannot
assume causal relationships given our study design’s cross-sectional nature. Longitudinal
research may better inform how changes in social and structural factors impact movement
along the PrEP continuum.

Our study has implications for health policy and practice. Clinicians should consider

the impact of social and economic transitions on sexual health decision-making when
working with EAMSM. Social environments that support self-acceptance among EAMSM
may create conditions that promote PrEP engagement (Flores et al., 2020). Those who
live in households without support systems or who have recently transitioned to new
social environments, like a new school or new city, may benefit from referrals to PrEP
navigation resources. Clinicians and policy makers should also be aware of the potential
impact of economic instability on how emerging adults engage with PrEP-related medical
care. Discussing insurance options for accessing PrEP at minimal cost will be critical

to connecting EAMSM facing economic barriers to PrEP. Institutional and government
programs are needed to expand low-cost avenues for PrEP, with prioritized marketing
strategies for EAMSM. Additionally, public health efforts to increase EAMSM’s PrEP
engagement should support peer-led interventions to promote PrEP use within social
networks (Patel et al., 2018; Young et al., 2018) and leverage social networks to promote
sex-positive conversations about sexual health and PrEP use.

Conclusion

The addition of PrEP to the HIV prevention toolkit has helped mitigate new HIV infections
for EAMSM. HIV researchers must continue to build upon the current understanding of
multilevel factors linked to MSM’s PrEP engagement as they transition from adolescence to
emerging adulthood. During this transition, social and economic forces can play a prominent
role in decisions about sexual health with important implications for how young people
engage with PrEP. For EAMSM, the interactions between social networks, identity support,
and structural factors create a complex landscape that shapes awareness, interest, and access
to PrEP. Understanding these connections will be critical to creating programs that facilitate
young people’s access to PrEP during a stage of heightened social vulnerability to HIV.
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Data Availability
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Figure 1.
Position of study sample on PrEP continuum. Numbers on bars denote percentage of total

sample that is at or beyond each level of the continuum.
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Figure2.

Diagram of full structural equation model, adjusted for age and race. Latent variables are
represented by circles and observed variables are represented by squares. Only direct effects

are shown. *** p<=.001, ** p<=.01, * p<=.05
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Summary of participant characteristics and PrEP continuum stage among emerging adult men who have sex

Table 1:

with men (n = 281) from Mid-Atlantic PrEP Study (MAPS)

Overall
(n=281)
Age, years (median, [IQR]) 23[20,24]
Race/Ethnicity -
Non-Hispanic White (n,%) 181 (64)
Latino/Hispanic (n,%) 37 (13)
Non-Hispanic Black (n,%) 25(9)
Other/Multiracial (n,%) 38 (14)
Sexual Orientation -
Gay, Queer, Same Gender Loving, or Homosexual (n,%) 229 (81)
Bisexual or Pansexual (n,%) 52 (19)
Metropolitan Area -
Philadelphia (n,%) 108 (38)
Baltimore (n,%) 50 (18)
Washington D.C (n,%). 123(44)
PrEP use in network, 1-5 (median, [IQR]) 2[1,3]

Gay community attachment, 1-4 (median, [IQR])
Sexual orientation disclosure, 1-4 (median, [IQR])
Emotional support, 1-4 (median, [IQR])
Housing instability (n, %)
Transactional sex (n, %)
Uninsured or government insurance (n, %)
PrEP Continuum Stage
PrEP Unaware (n, %)
PrEP Aware (Unwilling) (n, %)
PreP Willing (Not Intending) (n, %)
PrEP Intending (Not Using) (n, %)
Current PrEP Use (n,%)

2.75[2.25,3.25]
3.00 [2.25, 3.75]
3.33[3.00, 3.67]

26 (9)

29 (10)

33 (12)

16 (6)

33 (12)

99 (35)

53 (19)

80 (28)
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