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Abstract

Background—Homelessness affects an estimated 1.6 million US youth annually. Compared
with housed youth, homeless youth are more likely to engage in high-risk behaviors, including
inconsistent condom use, multiple sex partners, survival sex, and alcohol/drug use, putting them at
increased sexually transmitted disease (STD) risk. However, there is no national estimate of STD
prevalence among this population.

Methods—We identified 10 peer-reviewed articles (9 unique studies) reporting STD prevalence
among homeless US youth (2000-2015). Descriptive and qualitative analyses identified STD
prevalence ranges and risk factors among youth.

Results—Eight studies reported specific STD prevalence estimates, mainly chlamydia,
gonorrhea, and syphilis. Overall STD prevalence among homeless youth ranged from 6% to 32%.
STD rates for girls varied from 16.7% to 46%, and from 9% to 13.1% in boys. Most studies were
conducted in the Western United States, with no studies from the Southeast or Northeast. Youths
who experienced longer periods of homelessness were more likely to engage in high-risk sexual
behaviors. Girls had lower rates of condom use and higher rates of STDs; boys were more likely to
engage in anal and anonymous sex. Additionally, peer social networks contributed to protective
effects on individual sexual risk behavior.

Conclusions—Sexually transmitted disease prevalence estimates among homeless youth
fluctuated greatly by study. Sexually transmitted disease risk behaviors are associated with unmet
survival needs, length of homelessness, and influence of social networks. To promote sexual health
and reduce STD rates, we need better estimates of STD prevalence, more geographic diversity of
studies, and interventions addressing the behavioral associations identified in our review.

In the United States, homelessness affects an estimated 1.6 million US youth annually.> The
point-in-time count, a yearly attempt to hand count homeless persons in the United States,
found that nearly 36,907 youth were homeless for a given single night in 2015, with 87%

Correspondence: Alexandra Caccamo, MPH, Behavioral Scientist Centers for Disease Control and Prevention 1600 Clifton Rd NE,
M/S E-44 Atlanta, GA 30329. yfu3@cdc.gov.

The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers
for Disease Control and Prevention.

Conflicts of interest and sources of funding: none declared.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Caccamo et al.

Page 2

aged 18 to 24 years and 13% under the age of 18 years.2 Sheltered homeless youth are
defined as “individuals who are staying in emergency shelters, transitional housing programs
or safe havens”; unsheltered homeless youth are “people who stay in places not meant for
human habitation, such as the streets, abandoned buildings, vehicles, or parks.”? Youth may
be forced or voluntarily leave home for various reasons, including family abuse, economic
causes, and intrafamilial differences.3* Once youth become homeless, they are at increased
risk for multiple adverse health outcomes, notably sexual health related, such as sexually
transmitted diseases (STDs) and human immunodeficiency virus (HIV).58 Compared with
housed youth, homeless youth are more likely to experience teen dating violence, teen
pregnancy, and poor mental health.” Homeless youth are also more likely to engage in high-
risk sexual behaviors, such as unprotected intercourse, multiple sexual partners, and drug
and alcohol use, putting them at increased risk for acquiring STDs.8

Calculating accurate national estimates of STD prevalence among homeless youth is
difficult, and currently unknown due to the population’s transience in and out of
homelessness.” As of 2014, youth, ages 15 to 24 years, account for half of all the estimated
20 million new STDs each year.? Sexually transmitted disease prevalence rates among
homeless youth are thought to be higher than among other youth due to homeless youth’s
engagement in high-risk sexual behaviors in exchange for basic needs, such as food and
shelter.10 With no known national estimates for this population, researchers often cite
prevalence rates from each other’s work leading to the reporting of STD rates ranging
widely from 8% to 40%.11

Studies have explored behavioral risk factors associated with STD acquisition in homeless
youth,%12 and there are reviews specific to HIV.13:14 To date, however, no reviews have
focused exclusively on STD prevalence or incidence among homeless youth in the United
States. Here, we reviewed the published literature to document estimates of STD prevalence
among homeless youth in the United States to contribute to a better understanding of the
burden of STDs among this population. We also reviewed associations with behaviors that
may put youth at higher risk for STD acquisition, and sought gaps in the literature.

METHODS

We conducted a review on homeless adolescents and STD prevalence rates by searching
PubMed, MEDLINE, Ovid, and Google Scholar for articles published in English from 2000
through 2015. Search terms used included housing status (homeless, homelessness, transient
living, street people), population of interest (adolescents, youth, young adults, street youth),
terms related to sexual health outcomes (sexually transmitted diseases/infections, HIV/
acquired immune deficiency syndrome, syphilis, gonorrhea, chlamydia, herpes, viral
hepatitis), sexual risk associated with homelessness (sexual risk behaviors, high risk
behaviors, risky behaviors), and STD rate (prevalence, incidence). Inclusion criteria included
articles that were (1) English language, (2) published in peer-reviewed journals, (3)
conducted in the United States, and (4) reported STD prevalence rates among homeless
youth. Articles were excluded if the studies were conducted outside of the United States,
STD prevalence was not reported, or only reported HIV prevalence.
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The literature search identified 35 articles. References of articles were scanned for additional
articles yielding 1 additional article. Data table elements were created and all authors
reviewed 15% of the articles to ensure information extraction consistency. Remaining
articles were each reviewed by 2 of the coauthors. Themes relating to homelessness, STD
rates, and sexual risk factors were identified. After a full review of the 35 original articles,
26 were excluded for failing to meet inclusion criteria, resulting in a final data set of 9
articles (10 articles met the inclusion criteria however, 2 articles reported from the same
sample, leaving 9 unique studies). While publication year of the final data set ranged from
2000 to 2013, study year ranged from 1994 to 2005. Reasons for exclusion included no
report of STD prevalence (n = 20), articles reporting on the same study (n = 2), and review
articles (n = 4). For articles reporting from the same study, we included the article that
reported the most relevant and complete information, including the prevalence of STDs
among the study population.

Participants and Inclusion Criteria

Settings included Minneapolis (n = 1), Denver (n = 1), San Francisco (n = 1), Los Angeles
(n =2), and Texas (h = 2), with no studies from the Southeast or Northeast. Authors of the 2
articles with unspecified geographic locations described study settings as “a large
Northwestern city,” and “the United States.” Studies were primarily conducted in urban
settings (n = 8), and 1 study did not specify setting.

Participant age ranged from 12 to 23 years. Eight studies included youth under the age of 18
years. Eight studies reported on gender, 7 reporting more homeless boys than girls in their
sample (Table 1). The study that reported more girls than boys also reported the smallest
proportion of white homeless youth.

Inclusion criteria varied across studies as did definitions of homelessness in regard to
recency and length of time away from the home of a parent/guardian. Six articles did not
define what constituted being homeless. Of the articles that did, definitions were not
consistent and included: spending 2 consecutive nights but less than 6 months away from
home without parent/guardian’s consent, being homeless for at least half the days in 1 month
within a given year, not spending more than 30 days total with parent/guardian in the
previous 6 months, and having to stay 2 or more nights at a place not considered your home.
Although definitions were not consistent, youth across all studies were found through
locations frequented by homeless youth, such as shelters, drop-in centers, known street
venues, and transitional housing sites ensuring true, homeless status at the time of the study.
Table 1 provides a summary of the characteristics of the studies included in this review.

Recruitment and Data Collection

Recruitment was primarily accomplished by outreach workers (n = 9) at settings where
youth congregated such as drop-in centers, restaurants, street corners, meal-serving sites,
parks, parking lots, service agencies, and youth shelters. Data were collected through audio
computer-administered self-interview survey (A-CASI) (n = 3), self-report paper and pencil
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survey (n = 3), or through structured interviews or interview administered survey (n = 3).
Eight of the 9 studies provided incentives, typically monetary compensation ranging from
US $10 to US $20.

STD Prevalence

Five articles reported on the overall STD prevalence estimates of study respondents (Table
2). The majority relied on self-report, resulting in STD prevalence estimates ranging from
6.4% to 32% (median, 13.2%). Four of the five further analyzed STD rates by sex, with rates
ranging from 11% to 46% in girls (median, 17.9%) and 1.9% to 13.1% in boys (median,
6.9%).

Eight studies reported on STD specific rates. Studies collected data via self-report and/or
through collection of biologic samples, such as blood and urine. Overall, chlamydia was the
most commonly reported disease (n = 7) with a prevalence ranging from 2.8% to 18.3%.
Among girls, the rates ranged from 6.45% to 31.7% and in boys, from 4.73% to 9.2%. In
studies, where biologic samples were collected, rates of chlamydia ranged from 4.2% to
11.6% compared with 2.8% to 18.3% in studies where the data was self-reported. Gonorrhea
prevalence was less frequently reported (n = 6), and not stratified by sex, ranging from 0.4%
to 24.9%. Gonorrhea prevalence from biologic samples ranged from 0.4% to 11% and from
1.0% to 24.9% among self-reported data. Three articles reported syphilis and herpes
prevalence with rates ranging from 0.2% to 3.5% and 1.1% to 11.8%, respectively. All
articles reporting syphilis prevalence and all but 1 article citing herpes prevalence used self-
report data. Prevalence of hepatitis B was reported in 3 articles and prevalence of hepatitis C
was reported in 2 articles with rates ranging from 1.42% to 17% and 3.77% to 12%,
respectively. All articles reporting on hepatitis C used biologic sample data as well as 2 of
the 3 articles reporting on hepatitis B prevalence. One article reported genital warts
prevalence at 3.5% (self-report data) and another study cited both human papilloma virus
(HPV) prevalence at 1.3% and T7richomonas vaginalis prevalence at 0.7% (biologic sample
data and self-report data).

STD Prevalence and Demographic Factors

Four articles examined associations between demographic factors, such as age, gender,
sexual orientation, race/ethnicity, and STD status. Tevendale et al?3 found a greater
percentage of girls reporting recent (prior 3 months) and lifetime STD diagnoses compared
with boys (19.1% vs 1.9%, and 36.9% vs 13.1%, both £< 0.01). Girls also reported more
unprotected sex acts (76.2% vs 61.7%, P< 0.05). Solorio et al?! also found gender
differences for sexual risk behaviors. Homeless female youth in that study reported higher
STD rates and an increased likelihood of engaging in sex with a partner suspected of having
an STD. Boys in the study were more likely to have 3 or more sexual partners and engage in
anonymous and anal sex. Additionally, they found that older age was a positive predictor of
STD testing. Noell et al'® found that sex with an older partner was a significant predictor of
incident STD among girls, whereas Beech et al8 found older age and sexual orientation
(homosexual/bisexual) to be positive predictors of STD status.
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Behavioral Risk Associated With STD Prevalence

All studies in the review identified behavioral risk factors associated with STD prevalence.
Homeless youth who experienced longer periods of homelessness were more likely to
engage in high-risk sexual behaviors, such as alcohol and drug use, multiple sex partners,
inconsistent use of condoms, violence, and survival sex. Two articles did not see a
relationship between survival sex and STD status.1>19 However, Beech et al'® found a
strong bivariate relationship between survival sex and positive HIV status.

Substance Use

Over half the articles (n = 5) assessed substance use. Current and lifetime alcohol and drug
use was found to be associated with current and past STDs a history of an STD and current
STD status.18.19 Marijuana specifically was identified as a significant predictor of incident
STDs in girls.15 Youth reporting frequent alcohol use were more than twice as likely to
report a previous STD.22 One article, although reporting high rates of substance use among
all study participants, did not report any association with STD status.?!

Multiple Sex Partners

Four of six articles found that multiple sexual partners was associated with both a history of
any STD as well as with incident STD.1517.18.21.23 \When examining the relationship
between multiple sex partners and specific STDs, a strong bivariate relationship was found
with positive hepatitis B and C status!® and, for youth, ages 15 to 20 years, with a diagnosis
of chlamydia or gonorrhea.1” Solorio et al?! also found that having more than 3 sex partners
was a positive predictor of STD testing. Tevendale et al?3 found that higher levels of
decision making skills (frequency with which one considers options and possible
consequences) was significantly associated with fewer sex partners in girls, although
attendance at religious services was associated with more sex partners. In addition, positive
expectations for the future were significantly associated with fewer sex partners for both
boys and girls.

Condom Use

Associations with condom use were mixed. Of the seven articles examining condom use,
only three looked at association between condom use and STD prevalence, of which only 1
article found incident STD and inconsistent condom use to be significantly associated.1®
Two articles found no reported relationship between condom use and STD acquisition and
prevalence.1821 Tevendale et al23 found that most youth in their study (70%) reported an
unprotected sex act in the past 3 months. They did not examine associations with STD rates
but they did find that boys who engaged in fewer unprotected sex acts exhibited higher levels
of decision making and goal setting. This was not seen in girls, however, rather higher levels
of self-esteem and having an adult mentor significantly predicted fewer unprotected sex acts
for girls. Lastly, Valente and Auerswald?4 found that for both male and female homeless
youth, condom use was more likely if their network contained a stably housed contact. They
also found that young homeless women with a same-sex friend were more likely to use
condoms at last intercourse.
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Violence/Social Determinants of Health

Buffardi et al2 was the only article in this review to report on associations between STD
prevalence and violence and socioeconomic status. The study found that STD prevalence
was strongly associated with being the victim of, or witness to, a crime. The study also
reported childhood physical abuse and depression to be strongly associated with reported
STD diagnosis in the prior year. Specifically, participants who had experienced these factors
were more than twice as likely to report an STD diagnosis compared with those who had
not. Housing insecurity and growing up in a low-income household were also strongly
associated with reported STD diagnosis in the prior year.

DISCUSSION

In this review, we sought to document known STD prevalence estimates among homeless
youth in the United States. Over the past 15 years, we found only 9 studies in the published
literature that reported on STD estimates among homeless youth. Researchers and public
health practitioners must therefore rely on a handful of cross sectional, convenience sample
studies, many with small sample sizes, to provide a substitute for a prevalence estimate.
Prevalence estimates ranged in the published literature from 6.4% to 32%. These estimates
also varied by STD with higher rates seen in certain diseases and demographics. Chlamydia
and gonorrhea were most commonly reported with rates ranging from 2.8% to 18.3% and
from 0.4% to 24.9%, respectively. Human immunodeficiency virus, syphilis, and herpes
were reported in less than half of the studies. Hepatitis B and C, HPV, genital warts, and
trichomoniasis were the least likely to be reported.

Varying definitions of homelessness further complicate a calculation of a prevalence
estimate because inconsistencies in how homelessness is defined can influence who is
recruited into and measured in studies of homeless youth. The most referred to definition of
homelessness, which underwent revision and was ultimately updated and finalized in 2012,
was adapted from the US Department of Housing and Urban Development, which defines
homelessness as, “ a person who resides in places not meant for human habitation,
emergency shelter, transitional/supportive housing, is being evicted and has not identified a
subsequent residence, fleeing domestic violence, being discharged from jail, a hospital, or
other institution (for at least 30 days) and lacks the resources and support networks to obtain
housing.”2°

The STD data were assessed 2 ways, biologic sample collection and self-report. The
majority of STD rates were self-reported, which may misrepresent the true STD prevalence
among the homeless youth population, either through an underreporting of STDs due to the
asymptomatic nature of many STDs, the stigma associated with having an STD, and the
limited access to healthcare among this population or through an overestimation as a result
of the timeframe used for data collection, for example, ever had an STD vs. had an STD in
the past 30 days. Studies were also limited in geographic scope, with no studies from the
Southeast or Northeast. Additionally, studies were primarily conducted in urban settings.
Although individuals who are homeless tend to live in urban areas, rural homelessness does
account for at least 7% of the homeless population.28 Due to the limited geographical scope
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of the studies, it is not known if STD prevalence estimates are influenced by location or if
risk factors associated in one area contribute to STD risk in the same way as in other areas.

When reviewing for behaviors that may put youth at higher risk for STD acquisition, we
found that STD rates were associated with the correlates one would expect including
substance use, high-risk sexual behaviors and exposure to violence. Although directionality
of these correlations is difficult to assess, we know that homeless youth are at risk for
engaging in behaviors that put them at greater risk of an STD or HIV and the longer a youth
is homeless, the more likely they will be to engage in behaviors that put them at increased
risk for STD acquisition. Rapid and supportive housing (housing with services addressing
the issues that may have contributed to the homeless event or its persistence) may help
minimize the risk of STD acquisition. In the absence of rapid and/or supportive housing for
homeless youth, linkages to low-risk peers and peer networks may minimize their risk while
they are unstably housed.

Despite these limitations, some factors were identified that may influence STD rates in this
population. Peers and peer social networks had significant protective effects on the sexual
risk behaviors of homeless youth. Having a low-risk friend, a peer group member who was
stably housed, and a same-sex friend for girls were all associated with homeless youth who
engaged in more protective behaviors and exhibited higher levels of decision making, goal
setting, self-esteem, and optimism.

Although the number of published studies limits our ability to document a national or
regional STD prevalence estimate, findings from this literature review contribute to a better
understanding of the burden of STDs among homeless youth, and might be able to assist
agencies and organizations who serve this population. A better understanding of prevalence
estimates in this group can help provide information to organizations and agencies that serve
this population so that they may provide more salient services and referrals. Additionally,
this information may help those agencies and organizations whose charge it is to prevent
STDs/HIV by shedding light on the STD problem in this population and the factors
associated with that risk, particularly as it relates to HIV prevention. Coordinated and
regular data collection, including that of biological samples, from this population may lead
to better information to ascertain a true prevalence rate, as well as improving the sexual
health outcomes of homeless youth. Lastly, a standardized definition of homelessness would
allow for cross-study comparisons and estimates.
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