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ABSTRACT

Purpose: The aim of the study was to characterize perceived social support for young men and
transgender women who have sex with men (YM/TWSM) taking HIV pre-exposure prophylaxis
(PrEP).

Methods: Mixed-methods study of HIV-negative YM/TWSM of color prescribed oral PrEP.
Participants completed egocentric network inventories characterizing their social support
networks and identifying PrEP adherence support figures. A subset (n = 31) completed semi-
structured interviews exploring adherence support and qualities of PrEP support figures. We
calculated proportions of role types (e.g., family), individuals disclosed to regarding PrEP use, and
PrEP-supportive individuals within each participant network. Interviews were analyzed using an
inductive approach.

Results: Participants (n = 50) were predominately African American men who have sex with
men. Median age was 22 years (interquartile range: 20—23). Biologic family were the most
common support figures, reported by 75% of participants (mean family proportion .37 [standard
deviation (SD): .31]), followed by 67% reporting friends (mean friend proportion .38 [SD: .36]).
Most network members were aware (mean disclosed proportion .74 [SD: .31]) and supportive
(mean supportive proportion .87 [SD: .28]) of the participants’ PrEP use. Nearly all (98%) par-
ticipants identified >1 figure who provided adherence support; more often friends (48%) than
family (36%). Participants characterized support as instrumental (e.g., transportation); emotional
(e.g., affection); and social interaction (e.g., taking medication together). Key characteristics of
PrEP support figures included closeness, dependability, and homophily (alikeness) with respect to
sexual orientation.

IMPLICATIONS AND
CONTRIBUTION

This mixed-methods
study of young men and
transgender women of
color using pre-exposure
prophylaxis identified di-
versity in support network
composition, with family
members occurring most
commonly but friends
most often providing
adherence support. Clini-
cians and researchers
should be cognizant of
support structures in the
design and delivery of pre-
exposure prophylaxis
adherence interventions.
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Conclusions: Although most YM/TWSM identified family in their support networks, friends were
most often cited as PrEP adherence support figures. Interventions to increase PrEP adherence
should consider integrated social network and family-based approaches.

© 2019 Society for Adolescent Health and Medicine. All rights reserved.

The structure and characteristics of social networks play
important roles in the HIV epidemic among young men and
transgender women who have sex with men (YM/TWSM) [1,2].
Despite lower rates of condomless sex and partner concurrency.
youth of color acquire HIV at a rate three times higher than their
white peers [3]. This inequity in transmission is partly driven by
social and sexual network structures among YM/TWSM of color,
which are characterized by high degrees of both interconnec-
tedness (density) [1,2] and alikeness (homophily) on character-
istics such as race and substance use. As a result, health
disparities, such as HIV infection, are easily potentiated among
network members [1,2].

However, these same network characteristics serve as effec-
tive targets for HIV prevention [4,3]. Interventions using peer
change agents and popular opinion leaders use key network
members to introduce change throughout networks and have
shown success in HIV prevention outcomes [6]. As the HIV pre-
vention landscape has shifted to include biomedical options such
as pre-exposure prophylaxis (PrEP), network interventions are a
promising strategy to improve PrEP uptake and adherence. Since
licensure in 2012, PrEP has emerged at the forefront of HIV
prevention efforts, with >90% efficacy in preventing HIV acqui-
sition in highly adherent users [7,8].

PrEP uptake among YM/TWSM is a public health priority, yet
studies demonstrate that uptake in the absence of adherence will
not move the needle sufficiently to reduce population HIV inci-
dence. Unfortunately, studies demonstrate that African American
and Latinx YM/TWSM have lower PrEP adherence rates [9—12].
Adherence challenges among YM/TWSM have been linked to
structural (e.g., homelessness, intersectional stigma), behavioral
(e.g., depression, substance abuse), and importantly, network
characteristics [13—15]. However, data demonstrate associations
between network factors such as size and increased PrEP uptake
[5). Modeling studies also indicate that increases in uptake and
adherence within dense networks will result in the desired
reduction of HIV [ 16]. Network social support may counteract the
aforementioned adherence barriers by decreasing the negative
appraisal of stressful life events, reinforcing normative adher-
ence behavior, buffering against stigma, and ameliorating
structural barriers [17]. At present, however, network studies of
PrEP uptake and adherence in YM/TWSM are limited.

To develop network-based PrEP adherence interventions, it is
essential to understand the structure, composition, and function
of social support networks for YM/TWSM receiving PrEP.
Although there has been a strong emphasis on engaging biologic
families in HIV prevention interventions for heterosexual youth
[18,19], little is known about biologic families' role in support
networks vis-a-vis PrEP adherence for YM/TWSM. In the pres-
ence of stigma related to sexuality and gender identity, YM/
TWSM may separate from their biologic families and, in their
place, create de novo elective kinship families who provide
emotional, social, and structural support [19-21). EXxamining
who YM/TWSM turn to for PrEP support may allow for

interventions focused on strengthening endogenous support
within networks. Thus, the primary goal of our research was to
characterize the structure, composition, and function of social
support networks among YM/TWSM using PrEP. Secondarily, we
aimed to identify characteristics of PrEP-specific support figures
within these networks.

Methods
Study design, participants, and setting

The PrEP Together mixed-methods cohort study explored
relationships between social support, network structure, and
adherence to daily oral, tenofovir-emtricitabine (TDF-FTC)-based
PrEP among YM/TWSM. Eligible participants were aged 15—
24 years; African American, Latinx, and/or a person of color with
HIV-negative status by self-report; assigned male sex at birth;
reporting sex with cisgender men and/or transgender women;
and prescribed TDF-FTC—based PrEP for >3 months (verified by
clinical and pharmacy records). Participants understood written
and spoken English. The primary recruitment site was the Youth
Health Empowerment Project, a community-based federally
qualified health center in Philadelphia. Participants were also
recruited from area clinical sites, social media, venues, and
mobile dating applications. We excluded one participant who did
not complete any social network measures. Approval was
received from the Institutional Review Boards of the Children's
Hospital of Philadelphia, Philadelphia FIGHT Community Health
Centers, and the City of Philadelphia Department of Public
Health. The present analysis consists of qualitative interview and
quantitative data from the baseline study visit.

Procedures

All participants provided informed consent before completing
computer-assisted survey instruments. A subsample of partici-
pants completed a semistructured interview, further character-
izing how and from whom they received PrEP adherence
support. Participants received $25 for the study visit and an
additional $10 if they completed an interview.

Measures

Race, age, gender, housing, education status, and time on PrEP

‘ were obtained via computer-assisted survey instruments. Social *

support was measured by the Medical Outcomes Study Social
Support Survey, a 19-item questionnaire measuring four domains
(emotional/informational, tangible, affectionate, and positive
social interaction). Stigma was measured by a modified version of
the Every Day Discrimination Scale [22,23]. Participants experi-
encing stigma selected reasons for discrimination including race,
age, appearance, gender, sexual orientation, and PrEP use.

Downloaded for Anonymous User (n/a) at THE CHILDRENS HOSPITAL OF PHILADELPHIA from ClinicalKey.com by Elsevier on February 20, 2020.
For personal use only. No other uses without permission. Copyright ©2020. Elsevier Inc. All rights reserved.



270 S. Wood et al. / Journal of Adolescent Health 66 (2020) 268274

Network inventory. Participants self-completed a network
inventory on a secure tablet to create an egocentric sociogram
characterizing individuals in their support networks and
relationships among them. Network members (alters) were eli-
cited by a name generator prompt asking them to list up to five
people “who you can share important information with and you
would expect to give you emotional support in a time of need.”
The limit of five was chosen per prior research demonstrating
this number is sufficient to enumerate support figures [24]. We
defined network size as the total number of listed alters for each
participant. For each alter, questions assessed their race, age,
gender, sexual orientation, perceived HIV status, and role in the
participant’s life (friend, biologic family, chosen/gay family, sex-
ual or romantic partner, and other). Participants were allowed to
choose >1 role category. Closeness was measured as the partic-
ipant’s perceived emotional closeness to each alter on a Likert
scale. Participants noted whether they had disclosed their PrEP
use and sexual orientation to each alter, and perceived sup-
portiveness of the participant's PrEP use was assessed by the
question: “Now let's imagine all your support people know you
are on PrEP. How supportive are they or would they be of your
PrEP use?” To identify PrEP-adherence support figures within the
networks, participants were asked: “Out of all your support
people, which could you most depend upon for supporting you
in taking your PrEP?”

Semistructured interviews. At consent, participants had the
option of completing an audio-recorded, semistructured, indi-
vidual interview, with a target interview sample size of n = 30 for
saturation of content themes [25,26]. The script was developed
in an iterative process with review by PrEP content experts and
piloted in a sample of n = 5 YM/TWSM before study use. The
sociogram portion of the interview elucidated how network
alters provided PrEP adherence support and the rationale for
choosing the PrEP-specific support figures in the network.

Data analysis

We calculated the proportion of each role type within the
network as the number of alters characterized by each role
(numerator) divided by the total number of alters (denominator)
[27]. This approach was repeated to determine proportions of
alters characterized as very/extremely close to the participant
(close ties), PrEP-disclosed alters, and PrEP-supportive alters.
These proportions, as continuous numbers, were compared
between the general support figures and PrEP-support figures
using t-testing. Density, a measure of how socially related the
various alters within the networks are to one another, was
calculated as the number of actual connections divided by the
number of potential connections between network alters [28].
Homophily by age, sexual orientation, and PrEP use were calcu-
lated by Newman's assortativity coefficient [29], a measure of
correlation between network members by selected characteris-
tics. The coefficient, which characterizes the overlap between
network members on selected characteristics, ranges from -1 to
1, with one representing complete assortative mixing, 0 random
mixing, and -1 complete disassortative mixing. We used boot-
strapped node label permutations to test the null hypothesis that
these coefficients were equal to zero [30] using R statistical
software [31].

Interview recordings were transcribed, reviewed for accuracy,
and imported into NVivo (QSR Intemational Pty Ltd. Version 10,

2012). We used an inductive, open-coding approach to identify
emerging content themes regarding the mechanisms of social
support and characteristics of support network members. We
developed codes by independently reading each of the first 10
transcripts line-by-line and reaching consensus on codes that we
then applied to all transcripts with iterative revision as needed.
All transcripts were double-coded until each of three two-person
coding teams reached satisfactory inter-rater reliability (kappa
statistic >.9) across 10 transcripts. We resolved coding discrep-
ancies by consensus. The overall weighted kappa and interrater
agreement for the interviews was .9 (98.3% agreement). Exem-
plar quotes are anonymized and accompanied by randomly
generated initials.

In exploratory analyses, we sought to determine how partic-
ipants who did and did not identify a family member as a PrEP
adherence support figure differed based on the presence of key
characteristics derived from the qualitative data within their
support network. We defined closeness as the close ties pro-
portion, dependability as the Medical Outcomes Study Social
Support Survey total and subscale scores and duration of rela-
tionship with network alters, and homophily as the Newman's
assortativity coefficient for sexual orientation within the
network. We used t-tests to assess for statistical significance of
observed differences between those with and without family
members as PrEP adherence support figures.

Results
Participant characteristics

Participants (n = 50) were predominantly African American
YM/TWSM with a median age of 22 years. The demographic
characteristics of participants are displayed in Table 1, n = 31
(62%) completed interviews. More than half of participants
reported race-based and sexual orientation—based stigma within
the last year.

Structure of social support networks

Characteristics of the social support networks are displayed
in Table 2. The median network size was 5 (interquartile
range: 3—5), with a median density of .85 (interquartile range:
.7—1), reflecting a high degree of interconnectedness among
network members (Figure 1). Biologic family members were
the most commonly reported support figures in the networks,
with 75% of participants identifying >1 family member in
their network, most often their mother. Friends were identi-
fied in 67% of networks. Most individuals had disclosed PrEP
use to a substantial proportion of their network, and alters
were perceived to be highly supportive of the participant's
PrEP use. With respect to homophily, the assortativity coeffi-
cient by sexual orientation was .11 (p = .02), demonstrating a
small but significant degree of assortative mixing. The assor-
tativity coefficients for age (—.03; p = .53) and PiEP use
(=06; p = .14) indicated random mixing by these
characteristics.

Function of social support networks

In the qualitative interviews, the predominant thematic cat- -
egories of PrEP adherence support were (1) instrumental, (2)
emotional, and (3) positive social interaction.
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Table 1
Characteristics of study participants
Characteristic Full sample Interview
(n = 50) sub sample
(n = 31)
Median
(IQR)/n (%)
Age () 22 (20-23) 22 (20-23)
Gender
Male 45 (90) 28 (90)
Transgender female 5(10) 3(10)
Race/ethnicity’
White 4(8) 2 (6)
African American 34 (68) 21(68)
Latinx 6(12) 2(6)
Asian 2(4) 2(6)
American Indian 1(2) 0(0)
Mixed race 12 (24) 8 (26)
Person of color 5(10) 5(16)
Education
Some high school 9(18) 4(13)
Graduated high school or GED 19 (38) 13 (42)
Some college 14 (28) 9(29)
College graduate 8(16) 5(16)
Site of recruitment
YHEP clinic 35 (70) 22 (71)
Geosocial mobile applications 5(10) 5(16)
Other community and clinical venues 10 (20) 4(13)
Unstable housing in past year 18 (36) 13 (42)
Time on PrEP (mo) 10 (6-24) 10 (6-24)

MOSS-S score 77.6(63.2-94.7) 789 (71.1-97.4)
Experienced stigma (more than a few times in past year)®

Race based 29 (58) 17 (55)
Sexual orientation based 27 (54) 19 (61)
Gender based 14 (28) 7(23)
Age based 12 (24) 7(23)
PrEP based 1(2) 1(3)
GED = General Education Development test; IQR = interquartile range;

MOSS-S = Medical Outcomes Social Support Survey; PrEP = HIV pre-exposure

 Percentages sum to >100% because categories were not mutually exclusive.

Instrumental support was characterized as tangible assis-
tance with adherence including rides to clinic and help navi-
gating insurance. For one participant, this included assistance
with pharmacy refills from their partner:

“Like he always reminds me or he always asks me or stuff like
that. Like he picks up my medicine or I will pick up his
medicine.” (H])

Table 2
Network proportions of general support and PrEP support alters
Network characteristic Mean (SD) Mean (SD) p value
proportion among  proportion among
general support PrEP support alters
alters (n = 49) (n == 49)
Biologic family 37:431)2 27 (40) .01 >
Friends .39 (.36) 37 (43) .58
Chosen/gay family 22 (32) .23 (.40) 37
Sexual partners .07 (.17) .15(.32) .01
Romantic partners .08 (.13) 18 (.33) .01
Close ties .90 (.20) .87 (.32) 43
Known longer 72 (.359) .68 (.42) 28

than 2 years

PrEP = HIV pre-exposure prophylaxis; SD = standard deviation.

Figure 1. Ego Network Sociograms. Each cluster represents an individual par-
ticipant's social network. Each circle represents an individual in the network.
Each line represents a relationship between individuals in the networks.

Emotional support included encouragements to be healthy
and reminders for medication taking. One participant discussed
emotional support from their partner as:

“.Just general positive reinforcement. Taking interest in my
health, my personal life. Making sure [ make good decisions.” (IX)

Most participants characterized emotional support emerging
in the form of "tough love” or a verbal "thrashing” if their
adherence slipped. Participants characterized this support more
as enforcement than nurturance; however, it was perceived as
positive emotional support. One participant talked about friends
living with HIV fulfilling this role:

“I have a few friends who are HIV positive. So they're basically
the mediators like oh, well, maybe if they was told more about
PrEP, they would not be in this position. They basically enforce
it sometimes, too. Literally, enforces it like did you take your
PrEP yet or no, go take your PrEP. I just be like all right.” (KL)

Positive social interaction emerged as collective engagement
in activities that promoted adherence, such as taking medication
together. For some participants, this included taking PrEP with
support figures on antiretroviral therapy for HIV.

“My best friend and my gay brother, they're both positive. So
we talk first thing in the morning. As soon as we wake up,
somebody's calling somebody. So it's just like, did you all take
you all medicine? Did you take yours? So it's just like open
conversation.” (AQ)

Characteristics of PrEP support figures
Nearly all (98%) participants could identify >1 alter whom

they would turn to for PrEP adherence support (Table 2). These
individuals were more often friends than biologic family. In the
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Table 3
Bivariate analysis of associations between identification of family as PrEP support
figures based on key characteristics

Measure of Family chosen as Family not chosen  p value
characteristic PrEP support figure as PrEP support
mean (SD), n == 18  figure mean (SD),
n =32
Closeness .
Network close ties .98 (.06) .84 (.26) .03
proportion
Dependability
Participant MOSS-S ~ 83.26 (20.74) 72.62 (16.84) .05
score
Emotional Support 84.20 (23.83) 7217 (17.59) .05
Index
Tangible Support 78.13 (30.26) 68.94 (24.97) 25
Scale
Affectionate Support 89.35 (19.76) 77.08 (20.74) .05
Scale
Positive Social 87.5(23.09) 79.95 (17.69) .20
Interaction scale
Proportion of ties .85 (.24) .65 (.38) .04
known >2 years
Homophily
Proportion of sexual .72 (A46) .90 (.30) .09
and gender
minority figures in
network

MOSS-S == Medical Outcomes Social Support Survey; PrEP == HIV pre-exposure

qualitative data, the predominant characteristics of the in-
dividuals chosen for PrEP adherence support included emotional
closeness, dependability, and sexual orientation—based
homophily.

Closeness. Participants discussed the concept of closeness as an
emotional bond to the support person. For some participants,
this drew them toward biologic family members, who had been
the longest standing support figures in their lives:

“I was always around my mom. It's not nothing that my mom
don't know about me that [ don't know about her. So I picked
her.” (1Z)

One participant discussed choosing their PrEP adherence
counselor based not only on her professional knowledge, buton a
sense that they could turn to her for emotional matters beyond
PrEP use:

“Because she’s the one who knows about the whole process.
She’s the one who was there that [ could really talk to about
my breakup and all the craziness that was going on. And, I just
feel like anything that comes up, I can let her know, and she'll
be able to assist me.” (XG)

Dependability. This theme was characterized as having past
demonstrations of being consistently available and having pro-
vided support across multiple life domains, as one participant
described in choosing a friend:

“She’s just — she’s very dependable. I can't think of a time
where I asked her for help or a phone call — if I called her right
now, even though I know she’s at work...I know ifI called her
right now she would answer the phone. And if she didn’t
answer her cell phone, I would call her work phone and she’ll
stop whatever she's doing and she’ll answer it.” (IL)

Homophily. Participants discussed the importance of having a
PrEP support figure who shared their experience as a sexual or
gender minority individual. Participants described this com-
monality as engendering a sense of trust and understanding:

“The trust, like I said, he understands me. | feel better
considering the fact that he's a bisexual man himself. And the
experience that he has lived through, the moral support that's
there.” (AY)

Although more than half of participants (58%) chose a single
individual as their PrEP support figure, others chose multiple
alters, focusing on the collaborative nature of support. One
participant discussed choosing their entire support network,
consisting of biologic family, gay family, and their partner:

“It's a group collective, family bond kind of thing. It was just
... everybody just seems to make sure I'm good.” (AQ)

Finally, participants discussed nondisclosure of PrEP use as a
potential barrier to receiving adherence support. Disclosure was
often not face-to-face (e.g., posting PrEP status on mobile dating
applications) or accidental (e.g., family members finding their
medication). Participants less commonly disclosed PrEP use in
direct conversations about sex and intimacy or as a means of
obtaining support from network members. Disclosure as a bar-
rier emerged most often when participants discussed not
choosing biologic family members as PrEP support figures. One
participant discussed not disclosing PrEP use to their mother:

*...Iguess I'm afraid of kind of worrying her or something. She
doesn't know that I'm in a relationship now and have sex with
other people than my boyfriend, who she knows. I just
wouldn’t wanna talk about that with my mom or my other
family members. And so PrEP feels like it's sort of a part of
that... I wish I could talk to my family more about it | guess.”
(YD

In the exploratory analysis comparing network characteristics
with having a family member identified as a PrEP support figure
versus not (Table 3), individuals identifying their family mem-
bers as sources of adherence support had a greater proportion of
close ties; higher overall, emotional, and affectionate social
support; and longer duration of relationships with their alters.
There was no difference in sexual orientation-based homophily
between groups, suggesting that participants with a higher
proportion of YM/TWSM in their networks were no less likely to
turn to family for PrEP support.

Discussion:

In developing PrEP adherence interventions for YM/TWSM,
there is a natural tension between interventions relying on
exogenous figures such as counselors or navigators, and “intra-
ventions” wherein individuals influence behavior change from
within a network [27,32]. For our participants, the most promi-
nent features of their PrEP support figures were emotional
closeness, dependability, and sexual orientation—based homo-
phily. Although models using navigators to promote PrEP
adherence show promise, the qualities identified by our partic-
ipants may be difficult to replicate using exogenous
interventionists. Our data suggest that strengthening the
capacity of endogenous network members to provide adherence
support is a strategy to explore.
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We identified a high proportion of biologic family members in
support networks of YM/TWSM on PrEP. Although there are a
wealth of HIV prevention interventions demonstrating associa-
tions between family involvement and reduced adolescent sex-
ual risk behavior [33,34], these interventions have been
conducted almost exclusively in heterosexual youth. Our data
found that 75% of YM/TWSM identified a biologic family member
in their support network, paralleling the few other studies
examining support network structure in YM/TWSM. In the p18
cohort, Kapadia et al. found that 90% of participants reported
family in their support networks [35]. Family presence in
egocentric support networks has been associated with decreased
sexual risk behavior in African American men who have sex with
men [27], and family awareness of PrEP use has been associated
with higher adherence [36]. In our study, participants who
turned to family for PrEP adherence support had higher
measured social support, suggesting that family members may
be a rich source of support across other life domains. The absence
of family-based PrEP uptake and adherence interventions that
are culturally tailored for sexual and gender minority youth of
color, a population at highest risk for HIV in the U.S., is a potential
missed opportunity for HIV prevention.

For youth, the impact of family context is perhaps more
salient for PrEP than condom use, which requires minimal
healthcare utilization. Particularly in light of the recent FDA
licensure of PrEP for minor adolescents, researchers and health
systems should consider that adolescents and young adults may
initiate PrEP while living with their families, using their parent’s
mmsurance, and/or accessing sexual health care within pediatric
clinics [37,38]. In this sociobehavioral context, the support of
family caregivers will likely be essential for successful PrEP up-
take, adherence, and persistence.

We found that family members represented a smaller pro-
portion of PrEP supportive network members compared with
overall support network members. Our interview data suggest
this discordance may be because of PrEP nondisclosure, driven by
concerns about privacy, judgment, and adding stress to vulner-
able family systems [20]. Sexual and gender minority youth,
fearing stigma, and homophobia from family members may
instead turn to peers as alternative support sources [39]. Future
research is needed to determine how different sources and forms
of social support affect dynamic PrEP adherence for YM/TWSM
and how both peer-based and family-based interventions may be
used to support sustained adherence.

Our study has limitations and strengths. We used egocentric
rather than sociometric data, which limited our ability to assess
network characteristics such as centrality. However, our aim was
to describe our participants' perceived support and network
characteristics, for which egocentric methods are sufficient. We
did not assess the mode of communication among network
members, which should be investigated in future studies to
identify optimal means for intervention delivery. Our sample size
resulted in our being underpowered for comparisons between
groups of participants. This resulted from challenges in recruiting
YM/TWSM of cdlor who had already initiated PrEP. National data
[9,12] demonstrate that PrEP uptake in these populations is well
below target goals, and the low utilization of PrEP is reflected in
our sample size. Although we felt it critical to include young
transgender women in the study given the underrepresentation
of young transgender women in PrEP research [40], we are
unable to draw inferences about differences between these
transwomen and cisgender men who have sex with men, given

our small sample size. Most participants came from an urban
PrEP clinic. The social support networks of rural youth may differ
significantly and warrant attention, given the need for PrEP
supportive interventions in rural HIV hotspots such as the Deep
South. For this analysis, we did not compare adherence outcomes
by network characteristics or social support. This decision was by
design as our aim was to identify and describe endogenous
support figures who may be engaged in future interventions,
rather than ascribing efficacy to relationships in which the sup-
port figures had not been primed for delivery of adherence
support. Finally, our data are cross-sectional and do not account
for the dynamic nature of networks, which may shift over time.

In conclusion, we identified novel findings regarding the
structure and function of support networks for youth on PrEP,
which identify domains to be targeted in future interventions. In
particular, future research should focus on the dynamic effect of
family support on PrEP adherence to determine whether family-
based interventions to support PrEP adherence are an effective
strategy within the developmental and social milieu of adoles-
cence and young adulthood.
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