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Abstract
This study investigated HIV risk among homeless and formerly homeless young adults by examining risky sex behaviors 
(e.g., condomless sex, exchange sex, and sex with multiple persons) using 90-day and daily recall methods. Data came from 
a sample of young adults (aged 18–27) with current (n = 101) or past (n = 109) homelessness experience in Los Angeles, 
California, recruited between 2017 and 2019. Baseline surveys queried demographics and sexual history. Daily retrospec-
tive surveys queried sexual events. Multiple logistic regressions were used to test the effects of demographic characteristics 
including homelessness history, relationship status, substance use, and sexual history on risky sex outcomes. In this sample, 
26% reported never using a condom during anal or vaginal sex in the past 90 days, 5% reported testing positive for HIV, 
82% had limited to no knowledge of preexposure prophylaxis, and 8% reported having had exchange sex during a 7-day 
measurement period, with those experiencing homelessness more likely to report. The study suggests supportive housing can 
reduce the occurrence of exchange sex but that HIV prevention services are still needed in homeless and housing programs 
to promote safe sexual practices.
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Introduction

Homelessness is increasingly common among young adults 
aged 18 to 25, with 12-month estimates indicating a popula-
tion prevalence in the United States of 9.5% [1]. Research 
has shown that these young adults who have experienced 
homelessness (YAEH) often face multiple challenges in 
addition to their immediate need for stable housing. YAEH 
have a disproportionate burden of HIV infection [2] com-
pared to housed young adults, with estimates as high as 8% 
HIV seropositivity among YAEH [3–5]. Trauma is com-
monly experienced both prior to and after homelessness, 
such as emotional, physical, and sexual abuse [6]; institu-
tional involvement through the foster care [6–11] or juve-
nile justice [6, 12] systems; and violence and victimization 
[13–15]. These experiences have been linked to increased 
risk behavior, including substance use [16–18] and risky sex 

[19, 20]. Elevated rates of substance use in particular have 
been connected to increased sexual risk behavior among 
YAEH [20, 21], who generally report low to no knowledge 
of preexposure prophylaxis (PreP) for HIV prevention [22]. 
Further underscoring the risk of HIV among YAEH are high 
rates of exchange sex, with estimates ranging from 11 to 41% 
and findings that the likelihood of participating in exchange 
sex increases with each additional year that a young per-
son spends homeless [19, 23]. Research has identified that 
although some YAEH report engaging in exchange sex 
because of a general economic need, a smaller subset report 
engaging in sex specifically for access to housing [24].

To meet the needs of YAEH, homelessness service sys-
tems have increasingly implemented housing interventions 
with built-in supports, commonly referred to as supportive 
housing. Research has shown that supportive housing is 
effective at ending chronic homelessness for a target popu-
lation that has an average age approaching 60 years old, yet 
it is unclear whether supportive housing effectively reduces 
sexual risk behaviors [25, 26]. In a 1-year longitudinal study 
of 421 chronically homeless adults aged 40 or older who 
transitioned from homelessness to supportive housing [25], 
sexual risk behavior changed over time, including an overall 
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increase in the rate of sexual activity, but a decrease in rates 
of some sexual risk behaviors, including condomless sex 
and sex with multiple partners. Whether these patterns of 
sex risk behavior are similar for YAEH who are placed in 
supportive housing has not been investigated.

A limited number of studies have examined whether 
supportive housing programs adequately serve YAEH. 
Most studies relying on qualitative methods have found 
that YAEH feel that they have been positively affected by 
their participation in supportive housing programs [27–29]. 
At least one randomized controlled trial found that YAEH 
assigned to supportive housing reported better health and 
lower rates of substance abuse than controls without stable 
housing [30], as well as improvements in overall quality of 
life and leisure 2 years after move-in [31]. In a different 
study of HIV-positive YAEH, supportive housing was asso-
ciated with a decreased viral load and increased CD4 count 
[32]. This supports the notion that HIV may be a “housing-
sensitive condition,” which refers to health conditions whose 
transmissibility, course, and medical management are influ-
enced by the presence or absence of stable housing [33].

The current study sought to build on this emerging lit-
erature by examining HIV risk and exchange sex among 
young adults who are either currently or formerly homeless 
after having been placed in supportive housing. We note 
that much of the existing literature that has examined YAEH 
has relied heavily on 30- to 90-day retrospective recall to 
capture sexual risk behavior. Although retrospective self-
report data are easy to collect, their validity is often weak, 
referred to as reconstruction bias [34]. Reconstruction bias is 
a particular issue when the goal is to understand how experi-
ences, behaviors, and events play out over time in specific 
contexts, requiring data with temporal resolution appro-
priate to the dynamics of the behavior of interest [35]. To 
address this methodological weakness, this study leveraged 
the extensive use of cell phones in this population [36] to 
capture daily reports of sex and sexual risk-taking behavior 
(i.e., any sex, condomless sex, sex with multiple partners, 
or exchange sex) during a 1-week period, which given this 
high-risk population was thought to provide ample time to 
examine risk behavior. Although evidence indicates that 
some forms of retrospective self-report are adequate for cap-
turing sex events [37–39], it also suggests that longer-term 
retrospective methods become less valid as the nature of 
the risk increases, which is often accompanied by increased 
stigma [21]—e.g., substance use occurs in conjunction with 
sex [38], sex is condomless [39], and increased number of 
sexual partners [40].

The present study, which used daily recall in addition to 
90-day recall of sexual risk behaviors among YAEH who 
are either currently or formerly homeless and now living 
in supportive housing, aimed to (a) describe predictors of 
risky sex during a weeklong observation period, (b) examine 

the role of housing status in daily sex risk behavior, and 
(c) determine if intensive longitudinal study designs, such 
as daily recall, can adequately capture risky sex behaviors 
in what is known to be a high-risk population. Although a 
main objective of this study was to advance methodological 
innovation to examine HIV-associated social determinants, 
we hypothesized that YAEH living in supportive housing 
will engage in less risky sex including exchange sex due to 
having their basic needs more met compared to those who 
are currently homeless.

Methods

Participants

Participants (n = 121 housed, 109 homeless) were recruited 
through flyers and informational sessions held at housing 
programs or drop-in facilities that served YAEH. Individu-
als were first asked to complete a self-administered screener 
on an electronic tablet that indicated whether they met the 
study’s eligibility criteria. Individuals were deemed eligible 
to participate if they could be interviewed in English, could 
read and understand smartphone items in English without 
assistance, and were willing to provide written informed 
consent. To be included in the housed sample, young adults 
had to have moved into a housing program between the 
ages of 18 and 25 years old and currently be no older than 
27 years old. To be included in the unhoused sample, indi-
viduals needed to be between 18 and 25 years old and meet 
the McKinney-Vento Homeless Assistance Act [41] defini-
tion of homelessness that specifies lack of a fixed, regular, 
and adequate nighttime residence.

Study participants then completed a baseline question-
naire that consisted of items querying constructs such as 
demographics, HIV status, knowledge of PrEP, 90-day sex-
ual history, and housing environment. Participants were then 
asked to complete a 7-day ecological momentary assessment 
(EMA) protocol that included a daily retrospective survey 
(i.e., daily diary) assessing any sex events that may have 
occurred during the previous day. A 7-day study period was 
selected because it was thought to be the minimal amount 
of time needed to capture adequate sex risk behaviors in a 
high-risk population using a high burden (i.e., daily) meth-
odology. Through the use of an app developed for the study, 
participants could self-initiate and complete a previous day 
diary or would be prompted to do so at three points each day 
(e.g., 9 a.m., 12 p.m., 2 p.m.) that they select at the begin-
ning of the week until that day’s diary was completed. The 
full protocol for this study is available elsewhere [42]. All 
protocols were approved by the Institutional Review Board 
at the University of Southern California.
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Measures

Demographics queried at baseline included age, gender 
(0 = female or other gender versus 1 = male only), sexual 
identity (0 = other sexual identity—i.e., gay or lesbian, 
bisexual, questioning or unsure, asexual, another orienta-
tion not listed versus 1 = heterosexual), ethnicity (0 = non-
Hispanic versus 1 = Hispanic), race (0 = other race—i.e., 
American Indian or Alaska Native, Asian, White, Native 
Hawaiian or other Pacific Islander, South Asian, or other 
race not specified versus 1 = Black), and length of time 
without stable housing during lifetime (0 = less than 1 year 
versus 1 = 1 year or more) [43]. Degree of problematic sub-
stance use was assessed with the 4-item CAGE Substance 
Abuse Screening Tool, which indicated if a respondent 
is consuming substances in a pattern (alcohol and other 
drug use) that is indicative of abuse problems (1 = prob-
lem use, 0 = nonproblematic use) [44]. Response options 
were reduced due to distributions in the sample (e.g., sexual 
identity, race); furthermore, a 1-year cutoff was chosen as 
the best approximation of chronic homelessness, which is 
defined as “individuals or families that have either been con-
tinuously homeless for 1 year or more, or have had at least 
four episodes of homelessness in the past 3 years,” per the 
National Academies of Sciences [33].

To better understand past and recent sexual behavior, par-
ticipants reported whether they were currently in a romantic 
relationship and the sexual exclusivity of this relationship at 
baseline (0 = not in exclusive relationship versus 1 = exclu-
sive monogamous relationship). Also at baseline, partici-
pants self-reported if they had ever tested positive for HIV 
and whether they had ever heard of the biomedical interven-
tion PrEP. Sexual history was measured using a 90-day recall 
with a question prompting the type of sexual relationships. 
Participants reported whether they engaged in condomless 
sex regularly (i.e., never used a condom while engaging in 
vaginal or anal sex in the past 90 days), the number of sexual 
partners during the past 90 days (0 = 1 or no partners versus 
1 = multiple partners), and whether they exchanged sex dur-
ing the past 3 months (i.e., “traded sex for money, drugs, a 
place to stay, food or meals, or anything else”), using items 
adapted from the Homeless Youth Risk and Resiliency Sur-
vey [22].

During the weeklong smartphone measurement period, 
participants completed a daily survey, which included a 
question querying the number of partners that they had sex 
with during the previous day (“How many people did you 
have vaginal or anal sex with yesterday?”) and whether they 
did not use a condom at any time with that partner. Further-
more, participants indicated whether they or their partner 
had consumed any intoxicating substance (drugs or alcohol) 
prior to sexual intercourse on that day. Participants provided 
a unique identifier (i.e., nickname) for each sexual partner on 

every daily survey. These unique identifiers were matched 
across days to determine if participants had multiple sex 
partners throughout the week. Participants were also asked 
to report if they exchanged sex for money, drugs, housing, 
food, or something else that day (“At any point yesterday, did 
you trade any type of sex (oral, vaginal, or anal)?”).

Data Analysis

The incidence of sex events during the 7-day measurement 
period in the sample was observed to be relatively infre-
quent, with 128 days with any sexual behavior. As a result, 
daily logs were summarized into person-level dichotomous 
variables indicating whether an individual had any sex or 
sexual risk taking during the preceding week. The four main 
outcome variables were any sex (0 = no sex versus 1 = any 
vaginal or anal sex), condomless sex (0 = used a condom 
during vaginal or anal sex at least once versus 1 = never 
used a condom), sex with multiple partners (0 = 1 or no part-
ners versus 1 = more than one partner), and exchange sex 
(0 = did not engage in exchange sex versus 1 = engaged in 
exchange sex). Multiple logistic regressions were used to 
predict the likelihood of any sex (Model 1), exchange sex 
(Model 2), condomless sex (Model 3), and sex with mul-
tiple partners (Model 4), independently. Variables in each 
model were selected based on bivariate significance to the 
outcome or informed by existing research findings. Each 
logistic regression controlled for mean-centered age, gen-
der, sexual identity, race, ethnicity, lifetime homelessness, 
whether the individual was currently homeless (coded as 1) 
or residing in a housing program (coded as 0), and relation-
ship type at baseline (i.e., exclusive monogamous versus 
other). Reporting any sexual intercourse under the influence 
of drugs or alcohol during the week was controlled for in all 
models except for Model 1 due to its correlation with having 
any sex during the week. Positive HIV status was controlled 
for in all models except for Model 3 because all participants 
who had tested positive for HIV (n = 11) had sex with a con-
dom at least once during the study period. In each model, 
relevant past-90-day sexual behavior was also considered as 
a control (e.g., in a model to predict exchange sex during the 
study period, we controlled for past-90-day exchange sex). 
Of participants recruited in the study, 20 (8.6%) completed 
fewer than four logs and were excluded from the analysis, 
leaving a final sample size of 210.

Results

Descriptive Statistics

As noted in Table 1, participants in the analytic sample were 
22 years old on average (range = 18–27 years old), with 
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Table 1   Descriptive statistics of a sample of young adults who have experienced homelessness

Formerly Homeless Currently Homeless Total p
(n = 109) (n = 101) (n = 210)

n (%) n (%) n (%)

Age* 22.6 (2.5) 21.7 (2.1) 22.2 (2.3) .006
Gender .035
 Female or other gender 59 (54.1) 40 (39.6) 99 (47.1)
 Male only 50 (45.9) 61 (60.4) 111 (52.9)

Sexual identity .58
 Other sexual identity 53 (48.6) 53 (52.5) 106 (50.5)
 Heterosexual 56 (51.4) 48 (47.5) 104 (49.5)

Ethnicity .033
 Non-Hispanic 60 (55.0) 70 (69.3) 130 (61.9)
 Hispanic 49 (45.0) 31 (30.7) 80 (38.1)

Race .001
 Other race 77 (70.6) 48 (47.5) 125 (59.5)
 Black 32 (29.4) 53 (52.5) 85 (40.5)

Lifetime homelessness .46
 Less than 1 year 42 (38.5) 44 (43.6) 86 (41.0)
 1 year or more 67 (61.5) 57 (56.4) 124 (59.0)

Substance use .66
 Clinical CAGE indictor 50 (51.0) 45 (47.9) 95 (49.5)

Relationship type .86
 Not in exclusive relationship 71 (65.1) 67 (66.3) 138 (65.7)
 Exclusive monogamous relationship 38 (34.9) 34 (33.7) 72 (34.3)

Positive HIV status .86
 No 103 (94.5) 96 (95.0) 199 (94.8)
 Yes 6 (5.0) 6 (5.5) 12 (5.2)

PREP knowledge .61
 Have never heard of it 51 (46.8) 38 (37.6) 89 (42.4)
 Have heard of it but don’t know what it is 10 (9.2) 9 (8.9) 19 (9.1)
 Know a little about it 30 (27.5) 33 (32.7) 63 (30.0)
 Know a lot about it 18 (16.5) 20 (19.8) 38 (18.1)

Any sex (90 days) .43
 No 25 (22.9) 28 (27.7) 53 (25.2)
 Yes 84 (77.1) 73 (72.3) 157 (74.8)

Exchange sex (90 days) .41
 No 98 (89.9) 94 (93.1) 192 (91.4)
 Yes 11 (10.1) 7 (6.9) 18 (8.6)

Condomless sex (90 days) .16
 At least sometimes uses a condom 76 (69.7) 79 (78.2) 155 (73.8)
 Never uses a condom 33 (30.3) 22 (21.8) 55 (26.2)

Multiple partners (90 days) .60
 1 or no partners 76 (69.7%) 67 (66.3%) 143 (68.1%)
 Multiple partners 33 (30.3%) 34 (33.7%) 67 (31.9%)

Any sex (7 days) .98
 No 80 (73.4%) 74 (73.3%) 154 (73.3%)
 Yes 29 (26.6%) 27 (26.7%) 56 (26.7%)

Exchange sex (7 days) .025
 No 105 (96.3%) 89 (88.1%) 194 (92.4%)
 Yes 4 (3.7%) 12 (11.9%) 16 (7.6%)
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about half identifying as male only and half identifying as 
heterosexual. Approximately 40% of the sample identified 
as Black or African American and about 40% of partici-
pants reported identifying as Hispanic. Almost 60% of the 
sample had at least 1 year of homelessness experience in 
their lifetime. One third of participants were in exclusively 
monogamous relationships at baseline. During the past 
3 months, 75% of participants reported any sexual behavior, 
9% reported engaging in exchange sex, 26% engaged in sex 
with no condom use, and 32% had sex with multiple part-
ners. A positive HIV test was reported by 5.2% (n = 11) of 
the sample. Approximately 82% (n = 172) of participants had 
limited to no knowledge of PrEP. Among those who were 
housed (not shown in Table 1), 18 participants (nearly 17%) 
moved into housing in the 90-day period prior to baseline.

Average daily compliance with diaries was high for both 
currently homeless and housed participants, with a mean of 
94%. In the past week, about 30% of the sample reported 
having any sex on at least 1 day and 8% reported at least one 
occurrence of exchange sex. Overall, participants reported 
128 days of any sexual activity of the 1410 days sampled, 
along with 36 events of exchange sex. The most common 
reason participants exchanged sex was for “something else” 
(44% of exchange sex events) followed by money (38% of 
exchange sex events). Approximately 18% of participants 
never utilized a condom during any sex event during the 
measurement week, 8% had at least one sexual event under 
the influence during the week, and 6% had sex with more 

than one partner during the week. There were significant 
differences between those in housing programs compared 
to currently homeless participants, as seen in Table 1. Com-
pared to those in housing, participants who were experi-
encing homelessness were approximately 1 year younger 
and were more likely to identify as male only, less likely to 
identify as Hispanic, and more likely to identify as Black. 
Currently homeless participants were more likely to report 
engaging in exchange sex during the study week, and the 
items exchanged were significantly different among partici-
pants who were currently homeless, including money (39% 
of exchange sex events), drugs (15% of exchange sex events), 
a place to stay (8%), or food (8%). Participants who were 
currently housed who engaged in exchange sex did so for 
“something else” or food exclusively. There were no sig-
nificant differences in other past-90-day sexual history or 
other sexual behaviors during the week between currently 
homeless participants and participants in housing programs.

Primary Outcomes

Results from models predicting any sex (Model 1), exchange 
sex (Model 2), condomless sex (Model 3), and sex with 
multiple partners (Model 4) during the 7-day measurement 
period are reported in Table 2. Compared to those reporting 
no sex in the past 90 days, those who reported having any 
sex in the past 90 days experienced a 5.48-point increase 
in the odds (95% CI = 1.51, 19.88) of reporting any sex 

Table 1   (continued)

Formerly Homeless Currently Homeless Total p
(n = 109) (n = 101) (n = 210)

n (%) n (%) n (%)

Items exchanged for sex (7 days) .026
 Food or meals 2 (20.0%) 2 (7.7%) 4 (11.1%)
 Money 0 (0.0%) 10 (38.5%) 10 (27.8%)
 Drugs 0 (0.0%) 4 (15.4%) 4 (11.1%)
 A place to stay 0 (0.0%) 2 (7.7%) 2 (5.6%)
 Something else 8 (80.0%) 8 (30.8%) 16 (44.4%)

Condomless sex (7 days) .41
 At least sometimes uses a condom 87 (79.8%) 85 (84.2%) 172 (81.9%)
 Never uses a condom 22 (20.2%) 16 (15.8%) 38 (18.1%)

Multiple partners (7 days) .19
 1 or no partners 105 (96.3%) 93 (92.1%) 198 (94.3%)
 Multiple partners 4 (3.7%) 8 (7.9%) 12 (5.7%)

Any sex under the influence (7 days) .15
 No 103 (94.5%) 90 (89.1%) 193 (91.9%)
 Yes 6 (5.5%) 11 (10.9%) 17 (8.10%)

Average daily log compliance* 0.945 (0.10) 0.939 (0.11) 0.942 (0.10) .66

*M (SD)
Bold values indicate the p < .05
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on at least 1 day of the measurement period after adjust-
ing for all covariates (p = 0.01). Participants in exclusively 
monogamous relationships had higher odds (OR = 3.57; 
95% CI = 1.69, 7.57) of reporting having sex on at least 1 
day during the measurement period than participants not 
in an exclusive relationship (p = 0.001). Male participants 
compared to other gender identities, however, experienced 
a decrease in the odds of reporting any sex during the week-
long measurement period (OR = 0.40; 95% CI = 0.18, 0.87; 
p = 0.02). There were marginally significant decreased 
odds of reporting having any sex during the measurement 
period with each additional year of age (p = 0.10) and for 
those identifying as heterosexual (p = 0.092) and Hispanic 
(p = 0.068).

Participants who identify as Black were marginally 
more likely to report exchange sex on at least 1 day of the 
measurement period than those identifying as other racial 
identities (p = 0.086). Those who had spent a year or more 

unstably housed during their lifetime experienced a 4.03-
point increase (95% CI = 1.10, 14.79) in the odds of hav-
ing exchange sex during the week than participants who 
reported less than a year of lifetime homelessness experience 
(p = 0.036). In addition, participants who tested positive for 
HIV experienced more than a 10-point increase in the odds 
(95% CI = 1.77, 63.08) of reporting exchange sex during the 
week than those who did not report a confirmed positive test 
of HIV (p = 0.010). After adjusting for all covariates, partici-
pants currently experiencing homelessness had 3.23 times 
(95% CI = 0.98, 10.65) higher odds of reporting exchange 
sex on at least 1 day of the measurement period than those 
who were formerly homeless and now residing in housing 
programs (p = 0.054).

Participants who did not use a condom during any 
reported sex events during the 90 days prior to baseline expe-
rienced a 2.90-point increase in the odds (95% CI = 1.16, 
7.22) of never using a condom during sexual intercourse 

Table 2   Results of logistic regressions predicting sex events occurring at least once in a 7-day measurement period in a sample of young adults 
who have experienced homelessness (N = 210)

*p < .10.; **p < .05.; ***p < .01

Model 1: Any Sex Model 2: Exchange Sex Model 3: Condomless Sex Model 4: Multiple Partners
(n = 56) (n = 16) (n = 38) (n = 12)

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Age (centered) 0.87 (0.74, 1.03)* 1.07 (0.82, 1.39) 0.93 (0.77, 1.12) 0.94 (0.68, 1.31)
Gender
 Male only 0.40 (0.18, 0.87)** 0.86 (0.28, 2.65) 0.84 (0.34, 2.13) 2.02 (0.45, 9.03)

Sexual identity
 Heterosexual 1.93 (0.90, 4.13)* 0.49 (0.16, 1.48) 1.01 (0.42, 2.43) 5.04 (0.95, 26.88)**

Ethnicity
 Hispanic 2.12 (0.95, 4.74)* 2.65 (0.79, 8.86) 1.28 (0.49, 3.13) 1.94 (0.49, 7.65)

Race
 Black 0.84 (0.37, 1.90) 3.04 (0.85, 10.82)* 1.42 (0.54, 3.77) 0.70 (0.17, 2.98)

Lifetime homelessness
 1 year or more 1.82 (0.81, 4.07) 4.03 (1.10, 14.79)** 1.25 (0.50, 3.12) 1.73 (0.34, 8.69)

Housing status
 Currently homeless 1.26 (0.60, 2.66) 3.23 (0.98, 10.65)** 0.57 (0.23, 1.40) 1.97 (0.48, 8.10)

Relationship type
 Exclusive monogamous relationship 3.57 (1.69, 7.57)*** 0.77 (0.23, 2.57) 3.30 (1.32, 8.24)*** 0.40 (0.06, 2.52)

Positive HIV status
 Yes 0.57 (0.10, 3.28) 10.55 (1.77, 63.08)** – 0.85 (0.06, 11.62)

Any sex (90 days)
 Yes 5.48 (1.51, 19.88)** – – –

Exchange sex (90 days)
 Yes – 3.56 (0.75, 16.87) – –

Condomless sex (90 days)
 Never uses a condom – – 2.90 (1.16, 7.22)** –

Multiple partners (90 days)
 Multiple partners – – – 3.13 (0.81, 12.12)*

Sex under the influence (7 days) – 1.53 (0.29, 8.09) 14.24 (3.81, 53.25)*** 3.25 (0.49, 21.44)
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throughout the measurement week (p = 0.022). Participants 
in exclusively monogamous relationships had, on average, 
a 3.30-point increase in the odds (95% CI = 1.32, 8.24) of 
reporting condomless sex during the measurement period 
than participants not in an exclusive relationship (p = 0.010). 
Furthermore, participants who had sexual intercourse under 
the influence at least once during the week experienced 
much higher odds (OR = 14.24; 95% CI = 3.81, 53.25) in 
reporting condomless sex during the study week (p < 0.001).

Last, in Model 4, participants who identify as hetero-
sexual experienced a 5.04-point increase in the odds (95% 
CI = 0.95, 26.88), trending toward significance, of report-
ing sex with multiple partners during the measurement 
period than participants identifying as other sexual identi-
ties (p = 0.058). There were marginally significant increased 
odds of reporting having sex with multiple partners during 
the measurement period if participants had sex with multiple 
partners in the 90 days prior to baseline (p = 0.098).

Discussion

This study describes predictors of risky sexual behavior 
among YAEH—who were either currently or formerly 
homeless and in supportive housing—through the use of 
mobile phone-based daily assessment methods. Momen-
tary and daily assessment through EMA has been increas-
ingly utilized to understand exposures and outcomes in HIV 
research [45], because use of real-time measures is known 
to improve validity though reducing recall bias, limit social 
desirability bias [46], and provide more complete data of 
discrete behaviors [47]. Our findings provide some guidance 
on the advantages and limitations to daily assessment meth-
ods of sexual activity in this population; namely, although 
daily assessments are feasible and can provide contextual 
indicators of sexual risk, a 7-day measurement period does 
not necessarily represent an adequate timeframe to capture 
risky sexual behavior in this population. Of 1410 study days 
across our sample, sexual activity was relatively infrequent, 
which precluded the use of other momentary data. This sug-
gests two possible lessons. The first is that that studies of 
YAEH using intensive longitudinal designs should recruit 
only participants who frequently engage in risky behaviors. 
Though the majority of our sample (75%) reported sexual 
activity in the 90 days leading up the 7-day measurement 
period, only 30% of participants self-reported sexual activ-
ity in daily assessments. In the 90 days prior to the study, 
26% of the sample engaged in sexual activity in which they 
never utilized a condom and 32% had sexual intercourse 
with multiple partners, as opposed to 18% and 6%, respec-
tively, during the study week. The second possible lesson is 
that studies of YAEH using intensive longitudinal designs 
should be designed to follow participants for longer than 

1 week, which requires balancing the collection of relevant 
contextual information with respondent burden [48]. In the 
only other known study of currently homeless young adults 
that used a similar daily survey approach, participants were 
followed for 3 weeks, with 70% reporting being sexually 
active and approximately 4 of 5 engaging in high-risk sexual 
activities, including having condomless sex, having multiple 
sexual partners on the same day, and engaging in exchange 
sex [49].

For the sex that did occur during our study’s 1-week 
measurement period, predictors included recent sexual inter-
course during the past 90 days and monogamy. Similar to 
the general population, attachment to a monogamous part-
ner is indicative of more frequent sexual behavior [40]. For 
the two risky sexual behaviors of condomless sex and sex 
with multiple partners, predictors included monogamy, past 
risky behavior, and sexual identity. Alarmingly, participants 
who had sexual intercourse under the influence of drugs or 
alcohol also had a higher odds of reporting condomless sex 
throughout the week. There were no differences based on 
participant housing status during either the previous 90 days 
or during the measurement week in both condomless sex 
rates or sex with multiple partners, nor did we find a differ-
ence in PREP knowledge or HIV prevalence [3]. Though we 
found a slightly lower self-reported HIV rate of 5% com-
pared to a measured seroprevalence of ~ 10% [3, 50], HIV 
preventive services appear to be needed in both housing pro-
grams and among other homeless service providers because 
close to one third of participants still engaged in risky sexual 
behavior, including routinely having sex without a condom 
and sex with multiple partners, and the fact that we found 
increased odds of reporting exchange sex during the week if 
a participant had a positive diagnosis of HIV.

In line with past research, approximately 10% of our sam-
ple reported exchanging sex either in the 90 days leading up 
to the study or during the assessment period [51]. Rates of 
exchange sex did not differ based on housing status during 
the 90 days prior to baseline; however, young adults who 
were currently experiencing homelessness were significantly 
more likely to report exchange sex in daily diaries compared 
with those who resided in supportive housing programs. 
This likely points to the role exchange sex plays in survival 
among those who are actively homeless, often a direct result 
of lack of resources and exclusion from mainstream eco-
nomic opportunities. In fact, every additional year of home-
lessness increases this population’s likelihood of engaging in 
survival sex by 10% [19]. Thus, it is fitting that our findings 
indicate that youth who had spent more than a year unstably 
housed during their lifetime were significantly more likely to 
report exchange sex during the study week. These findings 
indicate that housing status may protect against exchange 
sex, or at least reduce the frequency and reasons for why par-
ticipants engage in exchange sex. During the measurement 
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period, currently homeless participants reported exchang-
ing sex for money and a place to stay—neither of which 
were endorsed by housed participants who had exchanged 
sex. Though overall rates of exchange sex did not change 
between 90-day recall and the measurement week, housing 
status affected the odds of reporting current exchange sex 
behavior. It is also possible that during the 90-day period 
prior to baseline, the 18 participants who received housing 
during that period no longer found the need to exchange 
sex to meet basic needs, such as shelter. After being placed 
in housing programs, individuals typically experience eco-
nomic stability, access to services, community, and overall 
improvement in quality of life.

This study was primarily limited by a reliance on a con-
venience sample of young adults recruited from only one U.S. 
metropolitan area. Prior sexual behavior and thus, risk of HIV 
was not viewed as an eligibility requirement for this study. 
Approximately one quarter of the sample did not report any 
sexual activity during the 90 days leading up to the study. 
Future studies may seek to include larger samples, longer 
measurement periods, and only individuals engaged in behav-
ior that is associated with risk or HIV or sexually transmitted 
infections, such as individuals who regularly engage in unpro-
tected sexual activity with multiple partners or do not regu-
larly utilize condoms. The study confounded between- and 
within-subject effects as a result of infrequent sexual activity 
during the measurement period. Significant and marginally 
significant predictors should be viewed in light of the infre-
quency of captured sexual risk behaviors, as evidenced by 
large confidence intervals in our findings. The inclusion of 
individuals with a greater incidence of high-risk behavior and 
a larger sample size may facilitate within-subject findings and 
allow for inference of sexual risk taking based on momentary 
factors, such as substance use, stress, or emotional affect [52]. 
Future research focused on relatively rare events such as sex 
may benefit from employing event-based reporting in which 
individuals only respond to assessments when engaged in a 
behavior [52, 53]. In addition, longer measurement periods 
may be warranted. Employing a 7-day measurement period 
is common in other EMA studies of health risk behaviors 
but may be insufficient to study sexual risk taking. This 
may explain why frequency of sexual risk taking was lower 
in daily diaries than in the 90 days prior to baseline, even 
though our participants displayed high compliance with daily 
assessments. Future studies will need to weigh the benefit of a 
longer measurement period with increased participant burden; 
however, burden can be reduced by the use of event-based 
reporting and short assessments. Pilot work may also address 
the ideal measurement timeframe to address sexual risk taking 
because a week seems to be insufficient. Regarding exchange 
sex, future research should better address daily factors that 
may foster or protect against this behavior, such as hunger, 
social environment, or lack of any shelter, collected via daily 

recall methods and ideally, mobile-based methods that can 
collect detailed information about the geographical context. 
In our survey design, we listed four options we hypothesized 
a young adult may select as having exchanged sex (i.e., food, 
money, drugs, or a place to stay). Nonetheless, participants 
most commonly endorsed “something else” (i.e., an item not 
listed). More research is needed to determine the basic needs 
youth are meeting by exchanging sex, particularly after mov-
ing into supportive housing. Moreover, because housing pro-
tects against exchange sex, longitudinal studies are needed to 
follow young adults as their living environment changes from 
the street to supportive housing.

Although findings indicate that general sexual activity 
may not be more frequent among young adults who have 
experienced homelessness than those in the general popula-
tion, exchange sex is still prevalent in this population, which 
increases the likelihood of contracting HIV. Access to stable 
housing has been shown to improve functioning. Not only is 
stable housing associated with increased positive outcomes 
at discharge, but engagement in the services offered via sup-
portive housing has been proven to increase outcomes across 
domains, including educational attainment, employment, life 
skills, and quality of life [54–57]. Given this, the stability 
offered by housing may also foster healthier sexual behaviors. 
Even so, YAEH face extreme poverty and barriers to meeting 
their basic needs, increasing their likelihood of exchange sex 
and its associated risks [24]. To combat these risks, this study 
provides additional evidence that it is essential we continue 
to focus on supportive housing as a primary intervention for 
homelessness, because access to a safe and stable place to live 
with built-in supports has potential to not only provide basic 
housing needs but also support behavioral health through min-
imizing risk. In the future, HIV prevention efforts outside of 
housing may focus on job skills programs in drop-in centers 
to improve economic opportunities for YAEH to minimize 
participation in the street economy, such as exchanging sex. 
Programming for YAEH may benefit from an increased focus 
on the economic link between homelessness and exchange 
sex. Increasing access to basic needs such as housing, food, 
and hygiene items may be a simple but highly effective way 
to support YAEH in meeting their daily needs, rather than 
needing to trade sex. Additional harm reduction approaches 
to substance use in YAEH practice and policy can also reduce 
HIV risk and survival and exchange sex by providing another, 
safe means for obtaining sought-after materials—a known 
approach to reducing HIV infection [58]. To further support 
these efforts in practice, there is a continued need for psych-
oeducation regarding harm reduction, healthy sexual relation-
ships, and safer sex behaviors, including routine condom use 
even in the context of monogamous relationships, the link 
between sexual risk taking and substance use, and specialized 
interventions to limit exchange sex [24].
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