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Abstract: While HIV disproportionately impacts homeless individuals, little is known about the
prevalence of HIV risk behaviors in the southwest and how age factors and HIV risk perceptions
influence sexual risk behaviors. We conducted a secondary data analysis (n = 460) on sexually active
homeless adults from a cross-sectional study of participants (n = 610) recruited from homeless
service locations, such as shelters and drop-in centers, in an understudied region of the southwest.
Covariate-adjusted logistic regressions were used to assess the impact of age at homelessness onset,
current age, age at first sex, and HIV risk perceptions on having condomless sex, new sexual
partner(s), and multiple sexual partners (≥4 sexual partners) in the past 12 months. Individuals who
first experienced homelessness by age 24 were significantly more likely to report condomless sex
and multiple sexual partners in the past year than those who had a later onset of their first episode
of homelessness. Individuals who were currently 24 years or younger were more likely to have
had condomless sex, new sexual partners, and multiple sexual partners in the past 12 months than
those who were 25 years or older. Those who had low perceived HIV risk had lower odds of all
three sexual risk behaviors. Social service and healthcare providers should consider a younger age at
homelessness onset when targeting HIV prevention services to youth experiencing homelessness.
Keywords: sexual behaviors; homeless adults; HIV; onset of homelessness; age

1. Introduction
According to the National Alliance to End Homelessness (NAEH), over 500,000 people are
homeless on any given night in the U.S. [1]. Other reporting strategies indicate that as many as
1.7–2.5 million youth under age 25 years are homeless or unstably housed on any given night in
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the U.S. [2–4]. Individuals who experience homelessness are at greater risk of acquiring or transmitting
HIV compared with people in stable housing [5], with HIV prevalence rates among the homeless being
nine times higher than in the general population [6]. Despite this, those who experience homelessness
have dramatically limited access to HIV prevention programs, particularly pre-exposure prophylaxis
(PrEP) and non-occupational post-exposure prophylaxis (nPEP), two promising biomedical HIV
prevention strategies. Homeless youth are less likely to enroll in HIV PrEP trials with one study
reporting that only 1% of HIV-negative participants were prescribed PrEP [7]. In PrEP trials,
fewer young adults have enrolled than older adults [8] and uptake [7] and adherence were lower in
those with unstable housing [9].
Homelessness is associated with several HIV risk behaviors, such as having condomless sex and
multiple sexual partners, which contribute to disparities in sexual health outcomes. For example,
condomless sex is a prevalent HIV risk behavior among individuals experiencing homelessness.
In studies of homeless men, over two-thirds of participants reported having condomless sex in
the past six months [10] and each additional sex partner has been found to be associated with
an increase of more than two times the odds of engaging in condomless sex [11]. In a sample of both
male and female sexually active homeless adults, approximately 76% reported having condomless
sex [7]. Among younger homeless populations, 60% reported condomless sex during their last sexual
encounter [12]. Among heterosexual homeless men, the strongest predictors of condom use were
attitudes about condom use, self-efficacy for condom use, partner type (i.e., long-term or casual),
and partner communication about condom use [13]. In addition, having multiple sexual partners and
depression were found to be associated with consistent condom use [10]. Predictors of condom use
among homeless women include condom efficacy (i.e., belief that condoms reduce risk) and their
perceived risk of getting HIV. For example, women who believe they have low HIV susceptibility
are less likely to have condomless sex [14]. Yet, in other homeless adult samples, HIV susceptibility,
operationalized as worry about getting infected with HIV or AIDS, was not found to be significantly
associated with condom use [11]. While researchers have identified several common predictors of
condom use among various homeless subgroups, the relation between other factors such as HIV risk
perceptions, current age, age at onset of sex and first period of homelessness remains unclear.
Other HIV risk behaviors such as having multiple sexual partners and concurrent sexual partners
are prevalent among homeless populations, including ex-offenders and street-involved youth [15,16].
In a study of homeless men from Los Angeles [17], almost 40% reported multiple concurrent sex
partners, i.e., having sex with more than one person around the same time, which is a known risk
factor for HIV [18]. Finally, sexually active homeless individuals reported more sex partners in their
lifetime and in the past 12 months with an unknown HIV serostatus partner compared with HIV+
housed adults [19].
Subgroups of homeless individuals report high rates of sexual risk behaviors including females,
young adults under 25 years old, sexual minorities, and those with early sexual debut [20,21]. Homeless
women are more likely than homeless men to engage in sexual risk behaviors, such as having
condomless sex with casual partners and having multiple partners [22–26]. Homeless youth are
6–12 times more likely to become infected with HIV than housed youth, with prevalence rates as high
as 13% [27,28]. Homeless youth have earlier sexual debut; are more likely to have multiple partners,
trade sex for food, shelter, money, or substances, and use substances before sex; and are less likely to use
a condom or contraception than stably housed youth [20,29–33]. Lesbian, gay, bisexual, transgendered,
and questioning (LGBTQ) homeless persons have a higher risk of HIV than heterosexual individuals.
Among a sample of homeless LGBTQ young adults, 17% reported a diagnosis of HIV [33]. As well,
LGBTQ homeless youth experience higher rates of sexually transmitted infections (STIs) than homeless
heterosexual youth [34]. Finally, both males and females who had sex before age 13 years were more
likely than non-early sexual initiators to have multiple sexual partners during their lifetime and to
engage in condomless sex [35].
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Multiple risk factors for engaging in sexual risk behaviors have been identified among homeless
populations. However, less is known about differences in sexual risk behaviors according to current
age (i.e., young adults vs. older adults) as many studies of homeless youth do not compare youth
to older adults in the same sample. Less is known as well about the age of homelessness onset as
a potential, independent risk factor despite findings suggesting that age of onset is correlated with
other risk behaviors such as substance use, with a younger age at the onset of homelessness being
associated with a higher incidence of substance use [36]. An Oakland, California based study found
that, among homeless adults >50 years old, those who first became homeless before age 50 reported
higher rates of substance use than those with a later age of homelessness onset [37]. While research
demonstrates that age at the onset of homelessness is associated with substance use, little is known
about the relation between age at the onset of homelessness and sexual risk behaviors in a broader
sample of homeless adults and young adults.
2. Purpose
In this study, we examined the prevalence of sexual risk behaviors—having condomless sex,
a new sexual partner, and multiple sexual partners—among sexually active homeless adults in
Oklahoma City, OK, USA. In addition, we assessed the relations between HIV risk perception, age at
sexual debut, age at the onset of homelessness, current age, and sexual risk behaviors. We hypothesized
that those who were younger than 25 years and those who experienced homelessness at an earlier age
(i.e., under 25 years old) would report more sexual risk behaviors and that those with low perceived
HIV risk would report fewer sexual risk behaviors.
3. Methods
3.1. Data and Sample
From July–August 2016, participants were recruited through flyers posted at six different homeless
shelters in Oklahoma City, OK, USA. To be enrolled, participants must have been 18 years of age
or older, receiving services (e.g., shelter, counseling) at the targeted shelters, and had a minimum
7th grade English literacy level based on a score of 4 or higher on the Rapid Estimate of Adult
Literacy in Medicine-Short Form (REALM-SF) [38]. After the screening and informed consent process,
each participant was given a questionnaire to complete on a tablet computer, which enabled the
participant to see survey items on the screen and hear the questions being read aloud via headphones.
Participants took about 1 h to complete the survey and were compensated for their time with a $20
department store gift card. The Institutional Review Boards at the (the University of Texas Health
Science Center, the University of Houston, and the University of Oklahoma Health Sciences Center
approved this study.
A total of 648 participants were screened for inclusion in the parent study. Thirty-four participants
were excluded because they did not meet the reading level criteria REALM literacy score. Four eligible
people chose not to participate. A total of 610 adults were enrolled and completed study measures over
the 12 day data collection period across 6 shelter sites. An additional 21 participants were not literally
homeless and therefore were excluded from the analysis. Of the sexually active participants (n = 467),
none had missing data on any of the sexual risk behavior measures (i.e., dependent variables). However,
3 participants were excluded for having missing data on independent variables and 4 additional
participants were excluded for missing data on the covariates. The final analytic sample for this study
included 460 homeless and sexually active participants.
The subsample of sexually active participants in this study differed from those excluded who were
not currently sexually active. The sexually active participants were younger, minority race, and had
less than a high school degree. The sample for this study also demonstrated more moderate to severe
stress and were more often diagnosed with alcohol or substance use disorder compared to the not
sexually active participants from the parent study.
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3.2. Measures
3.2.1. Dependent Variables
Condomless sex. Participants were asked how often they had vaginal or anal sex without using
a condom in the past 12 months. Participants who responded that they had sex without using a condom
less than half of the time, about half of the time, not always but more than half the time, or always
were coded as having condomless sex, while participants who responded that they never engage in
sex without a condom were coded as always having sex with a condom.
New sexual partner. To determine if a participant had a new sexual partner, participants were
asked, “Did you have any kind of sex with a person that you have never had sex with before in the
past 12 months?” (yes/no).
Multiple sexual partners. Participants were asked to report the number of people they had any
kind of sex with in the past 12 months. Responses were dichotomized to 4 or more partners or fewer
than 4 to align with the literature on multiple sexual partners and allow for comparisons with other
studies and populations [7,16].
Sexually Transmitted Infection (STI). Participants were asked if a health care professional had
ever told them they had genital herpes, genital warts, Human papillomavirus or HPV, gonorrhea
(sometimes called GC or clap), Chlamydia, or Syphilis.
3.2.2. Independent Variables
The independent variables included in the model represented sexual activity and HIV risk
perceptions, homelessness and age characteristics, stress, and substance use.
HIV risk perceptions. Participants were asked to rate their perception of their HIV risk from 0
(No risk) to 5 (High risk) [39]. Participants who responded as somewhat at risk, moderate risk, or high
risk were coded as high perceived risk, while participants who responded as low or no risk were coded
as low perceived risk.
Age characteristics. Participants reported their age at their first sexual encounter. This variable
was dichotomized to either <14 years or ≥14 years of age to align with sexual initiation surveys [40].
Participants reported their age at the onset of homelessness, which was dichotomized as <25 years or
≥25 years to align with the literature on homeless youth that often includes youth 25 years old and
younger [41,42]. Participants also reported their current age, which was dichotomized as <25 years
or ≥25 years.
3.2.3. Covariate Measures
The regression models included various characteristics that may influence participants’ sexual
risk behaviors, in addition to HIV risk perceptions and age characteristics. Covariates included
sex (1 = female; 0 = male), marital status (1 = married; 0 = not married), education (1 = high school
diploma or more; 0 = less than high school diploma), race/ethnicity (1 = minority race/ethnicity;
0 = white), history of sexually transmitted infections (1 = present; 0 = absent), and sexual orientation
(1 = LGBTQ; 0 = heterosexual). The four-item Perceived Stress Scale was used to assess perceived
stress [43]. Items were summed, and responses were grouped into two groups: moderate to severe
stress (score of 9 or more) and low stress (score less than 9) [44,45]. Participants were also asked if they
had ever received a diagnosis for alcohol or substance use disorder (yes/no).
3.3. Analytic Plan
Descriptive and logistic regression analyses were conducted using STATA version 24.0 statistical
software (StataCorp. LP, College Station, TX, USA). Bivariate analyses assessing the relation between sexual
risk behaviors and individual factors were conducted using chi-square tests. Three covariate-adjusted
logistic regression models were conducted, one for each sexual risk behavior (i.e., condomless sex,
new sexual partners, and more than 4 sexual partners in the past 12 months). Standard errors were
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adjusted to account for the lack of independence of observations, as participants were clustered within
the shelter location where they completed the survey [46].
4. Results
4.1. Sample Characteristics
Participants (n = 460) were predominantly ≥25 years old (94%), male (61%), single (88%),
white (60%), and heterosexual (92%), and most had at least a high school diploma (76%) (Table 1).
This sample approximates the age and sex of the homeless population surveyed in the Oklahoma City
Point-in-Time count in 2016 [47].
Regarding the prevalence of sexual risk behaviors in the past 12 months, 53% of the participants
reported engaging in condomless sex, 35% had a new sexual partner, and 12% had multiple sexual
partners. Eighty-nine percent of participants perceived themselves to be at low risk for HIV. Seventy-one
percent of the participants initiated sexual activity at 14 years or older (X = 14.80 ± 3.67 years).
Most participants (70%) were ≥25 years old at the onset of homelessness (X = 32.6 ± 13.19 years)
and had been homeless for an average of 1.71 ± 2.64 years (median = 9.06 months). Additionally,
22% report a positive sexually transmitted infection history.
The results of the bivariate analyses are shown in Table 1. Having low perceived HIV risk was
independently associated with lower prevalence of all three sexual risk behaviors. An early sexual
debut (i.e., initiating sexual activity at 13 years or younger) was associated with having condomless
sex but not with having new or multiple sexual partners in the past 12 months. Experiencing first
homelessness at 24 years or younger and current age of 24 years old or younger were associated with
greater odds of having condomless sex, a new sexual partner, and multiple sexual partners in the
past 12 months. Early sexual debut was also associated with having low perceived HIV risk, being
female, being married, having less than a high school diploma, and being a racial/ethnic minority.
Homelessness onset at <25 years old was associated with having low perceived HIV risk, currently
being 24 years or younger, having completed less than a high school diploma, and being a racial/ethnic
minority. Currently being younger than 25 years old was associated with being LGBTQ. No significant
associations were found between the age characteristics and perceived stress or alcohol and substance
use disorder diagnoses.
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Table 1. Sample Characteristics by Sexual Risk Behaviors, % (n) or Mean (SD).
HIV Risk Perceptions

Age Characteristics

Variable

Analytic Sample (n = 460)

Low Perceived HIV Risk
(n = 411)

First Sex by ≤13 Years
Old (n = 132)

Age at First Homeless
Was ≤24 Years (n = 139)

Current Age ≤24
Years (n = 28)

Sexual Risk Behaviors
Condomless Sex
Sex with a Condom
Sex without a Condom

47% (218)
53% (242)

51% (208)
49% (203) ***

40% (53)
60% (79) *

37% (52)
63% (87) **

25% (7)
75% (21) *

New Sexual Partners
No
Yes

65% (301)
35% (159)

69% (283)
31% (128) ***

65% (86)
35% (46)

58% (80)
42% (59) *

36% (10)
64% (18) **

Multiple Sexual Partners
≤3 Sexual Partners
≥4 Sexual Partners

88% (403)
12% (57)

90% (371)
10% (40) ***

86% (113)
14% (19)

80% (111)
20% (28) **

71% (20)
29% (8) **

HIV Risk Perceptions
Low Perceived HIV Risk
High Perceived HIV Risk

89% (411)
11% (49)

100% (411)
–

84% (111) *
16% (21)

83% (116) **
17% (23)

82% (23)
18% (5)

Age Characteristics
Age of First Sex
≤13 years
≥14 years
Age at First Homeless
≤24 years
≥25 years
Current Age
≤24 years
≥25 years

14.80 (3.67)
29% (132)
71% (328)
32.67 (13.19)
30% (139)
70% (321)
43.03 (12.24)
6% (28)
94% (432)

14.93 (3.57)
27% (111) *
73% (300)
33.12 (13.14)
28% (116) **
72% (295)
43.52 (12.21)
6% (23)
94% (388)

10.71 (2.81)
100% (132)
–
30.49 (12.88)
33% (44)
67% (88)
43.36 (11.27)
6% (8)
94% (124)

14.42 (3.29)
32% (44)
68% (95)
17.73 (4.63)
100% (139)
–
36.40 (12.52)
20% (28) ***
80% (111)

14.86 (2.51)
29% (8)
71% (20)
19.21 (3.24)
100% (28) ***
–
21.54 (1.88)
100% (38)
–

Covariates
Sex
Male
Female

61% (281)
39% (179)

61% (252)
39% (159)

70% (93)
30% (39) **

64% (89)
36% (50)

71% (20)
29% (8)

Marital Status
Not Married
Married

88% (406)
12% (54)

88% (362)
12% (49)

83% (109)
17% (23) *

90% (125)
10% (14)

86% (24)
14% (4)
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Table 1. Cont.
HIV Risk Perceptions

Age Characteristics

Variable

Analytic Sample (n = 460)

Low Perceived HIV Risk
(n = 411)

First Sex by ≤13 Years
Old (n = 132)

Age at First Homeless
Was ≤24 Years (n = 139)

Current Age ≤24
Years (n = 28)

Education
Less than High School Diploma
High School Diploma or more

24% (109)
76% (351)

23% (95)
77% (316)

32% (42) **
68% (90)

35% (49) ***
65% (90)

36% (10)
64% (18)

Race/ethnicity
White
Minority Race/Ethnicity

60% (274)
40% (186)

61% (252)
39% (159) *

52% (69)
48% (63) *

53% (73)
47% (66) *

61% (17)
39% (11)

Sexually Transmitted Infections
Present
Absent

22% (101)
78% (359)

21% (86)
79% (325)

26% (34)
74% (98)

21% (29)
79% (110)

7% (2)
93% (26)

Sexual Orientation
Heterosexual
LGBTQ
Perceived Stress
Low Stress
Moderate to Severe

92% (422)
8% (38)
7.75 (3.60)
60% (278)
40% (182)

93% (381)
7% (30) *
7.60 (3.61)
62% (256)
38% (155) *

92% (121)
8% (11)
7.99 (3.86)
58% (77)
42% (55)

88% (123)
12% (16)
7.87 (3.71)
58% (81)
42% (58)

79% (22)
21% (6) **
7.86 (3.79)
50% (14)
50% (14)

Alcohol or Substance Use Disorder Diagnoses
No
Yes

61% (279)
39% (181)

61% (252)
39% (159)

58% (77)
42% (55)

66% (92)
34% (47)

64% (18)
36% (10)

HIV = Human Immunodeficiency Virus; LGBTQ = lesbian, gay, bisexual, transgender, questioning. Significance of chi-square tests between each sexual risky behaviors and each
characteristic is denoted by: * p < 0.05; ** p < 0.01; *** p < 0.001.
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4.2. Regression Analyses
Predictors of Condomless Sex. In the covariate-adjusted models, low perception of HIV risk
was associated with 73% lower odds of engaging in condomless sex in the past 12 months (Table 2).
Being female, married, and having a sexually transmitted infection were respectively associated with
a 110%, 283%, and 107% higher odds of having condomless sex.
Table 2. Ordinary Least Squares Regression Models Predicting Past Year Sexual Risk Behaviors among
Homeless Adults (n = 460).
Independent Variables

Condomless Sex

New Sexual Partner

Multiple Sexual Partners

OR

95% CI

OR

95% CI

OR

95% CI

HIV Risk Perceptions
Low Perceived HIV risk
High Perceived HIV risk

0.27
1.00

(0.18–0.42) ***
-

0.29
1.00

(0.15–0.55) ***
-

0.23
1.00

(0.11–0.49) ***
-

Age Characteristics
Age of Sexual Activity Initiation
≤13 years
≥14 years

1.34
1.00

(0.80–2.26)
-

0.93
1.00

(0.58–1.51)
-

1.10
1.00

(0.41–2.92)
-

Age at First Homeless
≤24 years
≥25 years

1.45
1.00

(0.94–2.25)
-

1.17
1.00

(0.62–2.21)
-

1.80
1.00

(1.09–2.98) *
-

Current Age
≤24 years
≥25 years

2.48
1.00

(0.97–6.29)
-

3.65
1.00

(2.21–6.02) ***
-

2.08
1.00

(1.09–3.98) *
-

Covariates
Sex
Male
Female

1.00
2.10

(1.33–3.34) **

1.00
1.18

(0.67–2.08)

1.00
0.80

(0.58–1.11)

Marital Status
Single
Married

1.00
3.83

(1.98–7.39) ***

1.00
0.45

(0.28–0.73) **

1.00
0.76

(0.27–2.13)

Education
<High School Diploma
High School Diploma or more

1.35
1.00

(0.83–2.21)
-

1.06
1.00

(0.72–1.57)
-

1.01
1.00

(0.56–1.82)
-

Race/Ethnicity
White
Minority Race/Ethnicity

1.00
1.13

(0.77–1.64)

1.00
1.04

(0.76–1.43)

1.00
1.00

(0.52–1.92)

Sexually Transmitted Infections
Present
Absent

2.07
1.00

(1.29–3.31) **
-

1.63
1.00

(0.97–2.73)
-

2.19
1.00

(0.96–5.01)
-

Sexual Orientation
Heterosexual
LGBTQ

1.00
0.82

(0.61–1.12)

1.00
1.48

(0.82–2.66)

1.00
2.23

(1.37–3.62) **

Perceived Stress
Low Stress
Moderate to Severe

1.00
1.07

(0.81–1.43)

1.00
0.87

(0.57–1.33)

1.00
0.67

(0.40–1.10)

Alcohol or Substance Use Disorder Diagnoses
No
Yes

1.00
0.94

(0.71–1.24)

1.00
1.49

(1.03–2.17) *

1.00
0.68

(0.50–0.91) **

* p < 0.05; ** p < 0.01; *** p < 0.001.

Predictors of Having a New Sexual Partner. Low perception of HIV risk was associated with 71%
lower odds of having a new sexual partner in the past 12 months. Being younger than 25 years was
significantly associated with 265% higher odds of having a new sexual partner. Being married was also
associated with 55% lower odds of having a new sexual partner while having a diagnosis of alcohol or
substance use disorder was found to be associated with a 49% higher odds of having a new sexual
partner in the past 12 months.
Predictors of Having Multiple Sexual Partners. Low perception of HIV risk was associated with
77% lower odds of having multiple sexual partners in the past 12 months. Being younger than 25 years
was significantly associated with 108% higher odds of having multiple sexual partners in the past
12 months. Experiencing homelessness before 25 years old was associated with 80% higher odds of
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having multiple sexual partners in past 12 months. Additionally, identifying as LGBTQ was associated
with 123% higher odds of having multiple sexual partners in the past 12 months, while a diagnosis
of alcohol or substance use disorder was found to be associated with a 32% lower odds of having
multiple sexual partners in the past 12 months.
5. Discussion
Among a cross-sectional sample of sexually active homeless adults from an understudied region
in the southwestern United States, we examined the prevalence of recent sexual risk behaviors,
including having condomless sex, new sexual partners, and having multiple sexual partners in the
past year. We found lower rates of condomless sex than have been found in other studies of homeless
adults [7,10]. We also found that the proportion of individuals who had condomless sex, new sexual
partners, and multiple sexual partners in the past 12 months was higher among those younger than
25 years old than among those 25 years and older. This aligns with the literature that homeless
youth have significant sexual health risks and high prevalence of sexual risk behaviors [19,29–32].
Findings from this study add to the literature on sexual risk behaviors among homeless populations
by comparing homeless youth and older adults within the same sample and suggesting that the age at
the onset of homelessness is an important, independent risk factor to consider when addressing sexual
risk behaviors, even after controlling for current age.
In contrast to other studies that have found no significant association with perceived HIV risk and
sexual risk behaviors [11], in this sample, we found that having low HIV risk perception was associated
with significantly reduced risk of having condomless sex, a new sexual partner, and multiple partners
in the past year. This may be related to the participant’s ability to accurately conduct a self-assessment
of their HIV risk behaviors, i.e., those with low risk behaviors conclude they are at low risk for HIV
and therefore report low HIV risk perceptions.
Sex, marital status, ever having an STI, sexual orientation, and alcohol/substance use disorders
were found to be significantly related to sexual risk behaviors. Females reported more condomless
sex, which aligns with the literature among homeless populations [22,33]. However, in contrast to
the literature, fewer females reported having multiple sexual partners [22–24,26]. As expected, being
married was found to be significantly associated with reduced odds of new sexual partners and
increased odds of having condomless sex. This aligns with the literature that has revealed lower
condom use among steady sexual partners and may be related to low HIV risk perception among those
having sex within established relationships [48]. Those reporting ever having an STI had increased
odds of condomless sex and those who identify as LGBTQ had increased odds of having multiple
sexual partners. We also found that while having a diagnosed alcohol or substance use disorder
increased the odds of reporting a new sexual partner in the past 12 months, it decreased the odds of
having multiple sexual partners. This suggests that it may be important to also screen for substance
use and assist with access to substance abuse treatment in conjunction with HIV risk prevention
counseling, particularly among homeless persons with early homelessness onset.
Study strengths include the novel analysis of age at the onset of homelessness and current age
as potential factors contributing to sexual risk behaviors among a large sample of both younger
and older homeless adults. There are several limitations of this study. The sample was collected
in one understudied southwestern region of the United States; therefore, the results may not be
generalizable to other homeless adult populations. This sample was predominantly ≥25 years old,
white, and heterosexual which does not approximate the demographics of many other homeless
populations. This study is also limited by reliance upon self-report data and the cross-sectional design.
Thus, we can interpret associations but not causation from these data. The sample represents only
homeless adults interfacing with shelter services. Because this study was not designed to include street
outreach to homeless adults disconnected from service providers, the sexual health risk factors may be
an underrepresentation of all homeless adults, both connected and disconnected from service providers
such as shelters and drop-in centers. The lower prevalence of sexual risk behaviors may also reflect
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the older age of the sample, as homeless youth report higher prevalence of sexual risk behaviors [9].
As well, multiple analyses were conducted which increases the risk type 1 errors. Finally, participants
recruited for this study were from homeless adult vs. homeless youth serving organizations.
6. Conclusions
Current age and age at the onset of homelessness should be considered in planning sexual health
programs and HIV/STI prevention interventions among homeless populations. Social service and
healthcare providers should consider screening homeless adults for the age at the onset of homelessness
as a gauge for sexual risk behaviors. Youth experiencing homelessness and those who experience early
homelessness engage in more HIV risk behaviors than older homeless individuals and those who
first experience homelessness later in their adult life. To effectively scale-up HIV prevention among
homeless youth, health and social systems should increase access to free HIV prevention counseling
that includes linkages to care and patient navigation, refs promoting condom use and HIV prevention
strategies including PrEP and nPEP, and providing free condoms, HIV/STI screening, and treatment
in locations that are easily accessible by public transportation.
Acknowledgments: Funding for this research was primarily provided by the Oklahoma Tobacco Research Center
and Oklahoma Tobacco Settlement Endowment Trust (092-016-0002l) (to MSB).
Author Contributions: All authors conceived and designed the survey instrument; Michael S. Businelle and
Darla E. Kendzor collected the data; Diane Santa Maria, Daphne C. Hernandez, and Katherine R. Arlinghaus
analyzed the data; all authors contributed to the writing of the paper.
Conflicts of Interest: The authors declare no conflict of interest.

References
1.

2.
3.

4.
5.

6.

7.

8.

9.

National Alliance to End Homelessness. The State of Homelessness in America. 2016. Available online:
http://www.endhomelessness.org/page//files/2016%20State%20Of%20Homelessness.pdf (accessed on 17
November 2017).
Bassuk, E.; Murphy, C.; Coupe, N.; Kenney, R.; Beach, C. America’s Youngest Outcasts 2010; The National
Center on Family Homelessness: Needham, MA, USA, 2011.
Bassuk, E.; Murphy, C.; Coupe, N.; Kenney, R.; Beach, C. America’s Youngest Outcasts 2014: State Report Card on
Child Homelessness; Retrieved 24 November 2014; The National Center on Family Homelessness at American
Institutes for Research: Waltham, MA, USA, 2014.
Bassuk, E.L. Ending child homelessness in America. Am. J. Orthopsychiatry 2010, 80, 496–504. [CrossRef]
[PubMed]
Robertson, M.J.; Clark, R.A.; Charlebois, E.D.; Tulsky, J.; Long, H.L.; Bangsberg, D.R.; Moss, A.R.
HIV seroprevalence among homeless and marginally housed adults in San Francisco. Am. J. Public Health
2004, 94, 1207–1217. [CrossRef] [PubMed]
Culhane, D.P.; Gollub, E.; Kuhn, R.; Shpaner, M. The co-occurrence of AIDS and homelessness: Results
from the integration of administrative databases for AIDS surveillance and public shelter utilisation in
Philadelphia. J. Epidemiol. Community Health 2001, 55, 515–520. [CrossRef] [PubMed]
Wenzel, S.L.; Rhoades, H.; Harris, T.; Winetrobe, H.; Rice, E.; Henwood, B. Risk behavior and access to
HIV/AIDS prevention services in a community sample of homeless persons entering permanent supportive
housing. AIDS Care 2017, 29, 570–574. [CrossRef] [PubMed]
Cohen, S.E.; Vittinghoff, E.; Bacon, O.; Doblecki-Lewis, S.; Postle, B.S.; Feaster, D.J.; Matheson, T.; Trainor, N.;
Blue, R.W.; Estrada, Y.; et al. High interest in preexposure prophylaxis among men who have sex with men at
risk for HIV infection: Baseline data from the US PrEP Demonstration Project. J. Acquir. Immune Defic. Syndr.
2015, 68, 439–448. [CrossRef] [PubMed]
Liu, A.Y.; Cohen, S.E.; Vittinghoff, E.; Anderson, P.L.; Doblecki-Lewis, S.; Bacon, O.; Chege, W.; Postle, B.S.;
Matheson, T.; Amico, K.R.; et al. Preexposure prophylaxis for HIV infection integrated with municipal-and
community-based sexual health services. JAMA Intern. Med. 2016, 176, 75–84. [CrossRef] [PubMed]

Int. J. Environ. Res. Public Health 2018, 15, 218

10.

11.

12.

13.
14.

15.

16.

17.

18.
19.

20.
21.
22.

23.
24.
25.

26.

27.
28.
29.
30.

11 of 12

Hsu, H.-T.; Wenzel, S.; Rice, E.; Gilreath, T.D.; Kurzban, S.; Unger, J. Understanding consistent condom
use among homeless men who have sex with women and engage in multiple sexual partnerships: A path
analysis. AIDS Behav. 2015, 19, 1676–1688. [CrossRef] [PubMed]
Kennedy, D.P.; Wenzel, S.L.; Brown, R.; Tucker, J.S.; Golinelli, D. Unprotected sex among heterosexually
active homeless men: Results from a multi-level dyadic analysis. AIDS Behav. 2013, 17, 1655–1667. [CrossRef]
[PubMed]
Tucker, J.S.; Ryan, G.W.; Golinelli, D.; Ewing, B.; Wenzel, S.L.; Kennedy, D.P.; Green, H.D., Jr.;
Zhou, A. Substance use and other risk factors for unprotected sex: Results from an event-based study
of homeless youth. AIDS Behav. 2012, 16, 1699–1707. [CrossRef] [PubMed]
Tucker, J.S.; Wenzel, S.L.; Golinelli, D.; Kennedy, D.P.; Ewing, B.; Wertheimer, S. Understanding heterosexual
condom use among homeless men. AIDS Behav. 2013, 17, 1637–1644. [CrossRef] [PubMed]
Kennedy, D.P.; Wenzel, S.L.; Tucker, J.S.; Green, H.D.; Golinelli, D.; Ryan, G.W.; Beckman, R.; Zhou, A.
Unprotected sex of homeless women living in Los Angeles county: An investigation of the multiple levels
of risk. AIDS Behav. 2010, 14, 960–973. [CrossRef] [PubMed]
Cheng, T.; Johnston, C.; Kerr, T.; Nguyen, P.; Wood, E.; DeBeck, K. Substance use patterns and unprotected
sex among street-involved youth in a Canadian setting: A prospective cohort study. BMC Public Health 2016,
16. [CrossRef] [PubMed]
Nyamathi, A.M.; Zhang, S.X.; Wall, S.; Hall, E.A.; Salem, B.E.; Farabee, D.; Faucette, M.; Yadav, K. Drug use
and multiple sex partners among homeless ex-offenders: Secondary findings from an experimental study.
Nurs. Res. 2016, 65, 179–190. [CrossRef] [PubMed]
Wenzel, S.L.; Rhoades, H.; Hsu, H.-T.; Golinelli, D.; Tucker, J.S.; Kennedy, D.P.; Ewing, B. Behavioral health
and social normative influence: Correlates of concurrent sexual partnering among heterosexually-active
homeless men. AIDS Behav. 2012, 16, 2042–2050. [CrossRef] [PubMed]
Kim, J.-H.; Riolo, R.L.; Koopman, J.S. HIV transmission by stage of infection and pattern of sexual
partnerships. Epidemiology 2010, 21, 676–684. [CrossRef] [PubMed]
Kidder, D.P.; Wolitski, R.J.; Pals, S.L.; Campsmith, M.L. Housing status and HIV risk behaviors among
homeless and housed persons with HIV. J. Acquir. Immune Defic. Syndr. 2008, 49, 451–455. [CrossRef]
[PubMed]
Edidin, J.P.; Ganim, Z.; Hunter, S.J.; Karnik, N.S. The mental and physical health of homeless youth:
A literature review. Child Psychiatry Hum. Dev. 2012, 43, 354–375. [CrossRef] [PubMed]
Strehlau, V.; Torchalla, I.; Linden, I.; Li, K.; Krausz, M. Sexual health, vulnerabilities and risk behaviours
among homeless adults. Sex. Health 2014, 11, 91–93. [CrossRef] [PubMed]
Caton, C.L.; El-Bassel, N.; Gelman, A.; Barrow, S.; Herman, D.; Hsu, E.; Ana, Z.T.; Karen, J.; Felix, A. Rates and
correlates of HIV and STI infection among homeless women. AIDS Behav. 2013, 17, 856–864. [CrossRef]
[PubMed]
Cederbaum, J.A.; Wenzel, S.L.; Gilbert, M.L.; Chereji, E. The HIV risk reduction needs of homeless women in
Los Angeles. Women Health Issues 2013, 23, e167–e172. [CrossRef] [PubMed]
German, D.; Latkin, C.A. Social stability and HIV risk behavior: Evaluating the role of accumulated
vulnerability. AIDS Behav. 2012, 16, 168–178. [CrossRef] [PubMed]
Valente, A.M.; Auerswald, C.L. Gender differences in sexual risk and sexually transmitted infections correlate
with gender differences in social networks among San Francisco homeless youth. J. Adolesc. Health 2013, 53,
486–491. [CrossRef] [PubMed]
Wenzel, S.L.; Tucker, J.S.; Elliott, M.N.; Hambarsoomians, K.; Perlman, J.; Becker, K.; Golinelli, D. Prevalence
and co-occurrence of violence, substance use and disorder, and HIV risk behavior: A comparison of sheltered
and low-income housed women in Los Angeles County. Prev. Med. 2004, 39, 617–624. [CrossRef] [PubMed]
Pfeifer, R.W.; Oliver, J. A study of HIV seroprevalence in a group of homeless youth in Hollywood, California.
J. Adolesc. Health 1997, 20, 339–342. [CrossRef]
Rotheram-Borus, M.J.; Song, J.; Gwadz, M.; Lee, M.; Van Rossem, R.; Koopman, C. Reductions in HIV risk
among runaway youth. Prev. Sci. 2003, 4, 173–187. [CrossRef] [PubMed]
Beech, B.M.; Myers, L.; Beech, D.J.; Kernick, N.S. Human immunodeficiency syndrome and hepatitis B and
C infections among homeless adolescents. Semin. Pediatr. Infect. Dis. 2003, 14, 12–19. [CrossRef] [PubMed]
Gangamma, R.; Slesnick, N.; Toviessi, P.; Serovich, J. Comparison of HIV risks among gay, lesbian, bisexual
and heterosexual homeless youth. J. Youth Adolesc. 2008, 37, 456–464. [CrossRef] [PubMed]

Int. J. Environ. Res. Public Health 2018, 15, 218

31.
32.
33.

34.

35.

36.

37.

38.
39.

40.

41.
42.

43.
44.
45.
46.
47.

48.

12 of 12

Ray, N. Lesbian, Gay, Bisexual and Transgender Youth: An Epidemic of Homelessness; National Gay and Lesbian
Task Force Policy Institute and National Coalition for the Homeless: New York, NY, USA, 2006.
Thompson, S.J.; Pillai, V.K. Determinants of runaway episodes among adolescents using crisis shelter services.
Int. J. Soc. Welf. 2006, 15, 142–149. [CrossRef]
Nyamathi, A.M.; Salem, B.; Reback, C.J.; Shoptaw, S.; Branson, C.M.; Idemundia, F.E.; Barbara, K.; Farinaz, K.;
Marfisee, M.; Liu, Y. Correlates of hepatitis B virus and HIV knowledge among gay and bisexual homeless
young adults in Hollywood. Am. J. Men Health 2013, 7, 18–26. [CrossRef] [PubMed]
Rew, L.; Whittaker, T.A.; Taylor-Seehafer, M.A.; Smith, L.R. Sexual health risks and protective resources
in gay, lesbian, bisexual, and heterosexual homeless youth. J. Spec. Pediatr. Nurs. 2005, 10, 11–19. [CrossRef]
[PubMed]
Lowry, R.; Robin, L.; Kann, L. Effect of forced sexual intercourse on associations between early sexual debut
and other health risk behaviors among U.S. high school students. J. Sch. Health 2017, 87, 435–447. [CrossRef]
[PubMed]
Childress, S.; Reitzel, L.R.; Maria, D.S.; Kendzor, D.E.; Moisiuc, A.; Businelle, M.S. Mental illness and
substance use problems in relation to homelessness onset. Am. J. Health Behav. 2015, 39, 549–555. [CrossRef]
[PubMed]
Brown, R.T.; Goodman, L.; Guzman, D.; Tieu, L.; Ponath, C.; Kushel, M.B. Pathways to homelessness
among older homeless adults: Results from the hope home study. PLoS ONE 2016, 11, e0155065. [CrossRef]
[PubMed]
Davis, T.C.; Long, S.W.; Jackson, R.H.; Mayeaux, E.; George, R.B.; Murphy, P.W.; Crouch, M.A. Rapid estimate
of adult literacy in medicine: A shortened screening instrument. Fam. Med. 1993, 25, 391–395. [PubMed]
Shiferaw, Y.; Alemu, A.; Assefa, A.; Tesfaye, B.; Gibermedhin, E.; Amare, M. Perception of risk of HIV and
sexual risk behaviors among University students: Implication for planning interventions. BMC Res Notes
2014, 7, 162. [CrossRef] [PubMed]
Kann, L.; Kinchen, S.; Shanklin, S.L.; Flint, K.H.; Kawkins, J.; Harris, W.A.; Lowry, R.; Olsen, E.O.;
McManus, T.; Chyen, D.; et al. Youth risk behavior surveillance—United States, 2013. Morb. Mortal. Wkly. Rep.
2014, 63, 1–168.
Milburn, N.G.; Rotheram-Borus, M.J.; Rice, E.; Mallet, S.; Rosenthal, D. Cross-national variations in behavioral
profiles among homeless youth. Am. J. Community Psychol. 2006, 37, 63–76. [CrossRef] [PubMed]
Rice, E.; Milburn, N.G.; Rotheram-Borus, M.J. Pro-social and problematic social network influences on
HIV/AIDS risk behaviours among newly homeless youth in Los Angeles. AIDS Care 2007, 19, 697–704.
[CrossRef] [PubMed]
Cohen, S.; Kamarck, T.; Mermelstein, R. A global measure of perceived stress. J. Health Soc. Behav. 1983, 24,
386–396. [CrossRef]
Hall, K.S.; Kusunoki, Y.; Gatny, H.; Barber, J. Stress symptoms and frequency of sexual intercourse among
young women. J. Sex. Med. 2014, 11, 1982–1990. [CrossRef] [PubMed]
Hall, K.S.; Kusunoki, Y.; Gatny, H.; Barber, J. Social discrimination, stress, and risk of unintended pregnancy
among young women. J. Adolesc. Health 2015, 56, 330–337. [CrossRef] [PubMed]
Rogers, W.H. Regression Standard Errors in Clustered Samples, Stata Technical Bulletin; Stata Corporation:
College Station, TX, USA, 1993; Volume 3, pp. 88–94.
Oklahoma City Planning Department. 2016 Point-In-Time a Snapshot of Homelessness in Oklahoma City.
Available online: http://homelessalliance.org/wp-content/uploads/2016/08/2016-POINT-IN-TIMEREPORT.pdf (accessed on 15 October 2017).
Seal, D.; Ehrhardt, A.A. HIV-prevention-related sexual health promotion for heterosexual men in the
United States: Pitfalls and recommendations. Arch. Sex. Behav. 2004, 33, 211–222. [CrossRef] [PubMed]
© 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

