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ARTICLE INFO ABSTRACT

Keywords: Background: Nonmedical use of prescription drugs (NMUPD) is an urgent public health concern facing the
Nonmedical use of prescription drugs United States. Young adults experiencing homelessness (YEH) are at increased risk of NMUPD; however, com-
Young adults experiencing homelessness munity estimates of NMUPD among YEH are sparse. This current study sought to understand patterns and

Substance use
Mental health
Suicide
Sexual risk

correlates of NMUPD in a geographically heterogeneous sample of YEH recruited from seven cities across the
United States.

Methods: From June 2016 to July 2017, 1,426 YEH (aged 18-26) were recruited from seven cities (Houston,
Los Angeles, Denver, Phoenix, New York City, St. Louis, San Jose). Participants provided information on sub-
stance use, mental health, trauma, and sexual-risk behaviors. Multivariable logistic regression was utilized to
assess demographic, psychological, and behavioral correlates of self-reported past-month NMUPD and NMUPD
types (i.e., prescription stimulant, sedative, and opioids).

Results: Approximately 20% of participants reported past-month NMUPD. Almost 9% reported misusing
prescription opioids, 8.7% misused prescription sedatives, and 6% misused prescription stimulants.
Multivariable logistic regressions revealed unmet mental health needs were associated with sedative and sti-
mulant misuse but not opioid misuse. Having suicidal thoughts was associated with opioid misuse but not
sedative or stimulant misuse. Although no geographical differences emerged for stimulant and sedative misuse,
youth from Denver, Phoenix, and San Jose were more likely to engage in opioid misuse relative to youth in Los
Angeles.

Conclusions: These findings indicate that interventions designed to address NMUPD need to be multifaceted,
designed to address other risk behaviors correlated with NMUPD, and target unmet mental health needs.

1. Introduction NMUPD often involves the use of opioids, stimulants, and sedatives
(Schepis et al., 2018), with opioids reported to be used most frequently,
Nonmedical use of prescription drugs (NMUPD) is an urgent public followed by stimulants, and sedatives (Tapscott and Schepis, 2013).

health concern facing the United States. NMUPD is defined as the use of NMUPD is known to have serious health consequences including
a medication not prescribed by a health care provider, taken longer overdose and death, accounting for more fatalities than heroin and
than originally prescribed for reasons other than those for which it was cocaine combined (Seth et al., 2018).

prescribed, or in higher doses than directed (Barrett et al., 2008). Young adults experiencing homelessness (YEH) engage in
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substantially higher levels of substance use compared to their housed
peers (Nyamathi et al., 2012; Santa Maria et al., 2018; Wenzel et al.,
2010). Although alcohol and marijuana are the most commonly used
substances (Santa Maria et al., 2018; Wenzel et al., 2010), the use of
other substances, specifically NMUPD, is on the rise in this group (Al-
Tayyib et al., 2014; Barman-Adhikari et al., 2017; Rhoades et al., 2014).
Yet with few exceptions, community prevalence estimates of NMUPD
among YEH continue to be scarce and often originate from one-city
samples. This lack of research is surprising because the few studies that
have focused on NMUPD among homeless or street-involved adoles-
cents and young adults in the United States have reported that ap-
proximately 25% engage in NMUPD (Al-Tayyib et al., 2014; Barman-
Adhikari et al., 2017; Rhoades et al., 2014), a rate much higher than
that reported among housed young adults aged 18-25, estimated at
around 4.6% (Ahrnsbrak et al., 2017).

Studies have suggested that NMUPD among YEH is often associated
with concomitant use of other substances (Al-Tayyib et al., 2014;
Barman-Adhikari et al., 2017; Rhoades et al., 2014) and elevated sexual
risk behaviors such as condomless sex (Rhoades et al., 2014). Ad-
ditionally, Rhoades et al. (2014) reported significant associations be-
tween NMUPD and increased suicidal ideation and history of foster
care, whereas Barman-Adhikari et al. (2017) found a significant asso-
ciation between any type of health care utilization and NMUPD.

Although prior studies provided critical insights about NMUPD
among YEH, our understanding is limited in that extant findings largely
were drawn from the same sample, were conducted in one geographical
region (i.e., Los Angeles), and relied on data collected in 2013. For
example, previous studies have found that rates of substance use among
YEH are higher in the Southwest (Ferguson et al., 2010; Santa Maria
et al., 2018) than other regions of the United States. We are not sure if
this is the case with NMUPD. It is important to expand on previous
research and document patterns of NMUPD across geographically het-
erogeneous and understudied samples. The current study used data
collected from June 2016 to July 2017 and sampled YEH from seven
cities (Los Angeles, San Jose, Phoenix, St. Louis, Denver, Houston, and
New York City), which includes representation from the western,
midwestern, southern, and northeastern regions of the United States.
Thus, this is the first known study to consider NMUPD in such a geo-
graphically diverse cohort of YEH.

Further, NMUPD is an umbrella term that refers to subtypes of drugs
(i.e., prescription opioids, stimulants, sedatives), and existing research
has focused on NMUPD among YEH as a whole and not on these distinct
substances. Extant studies have found that patterns and correlates of
NMUPD vary by type (McCabe et al., 2016; Rougemont-Biicking et al.,
2018). For example, misuse of prescription stimulants is associated with
a desire to enhance academic performance (Bavarian et al., 2015) and
psychological factors such as increased stress, depression, and anxiety
(Verdi et al., 2016; Weyandt et al., 2009). On the other hand, opioids
are often used for pain relief rather than getting high (McCabe et al.,
2013) and are significantly associated with suicide and suicidal ideation
(Schepis et al., 2018). Like opioid misuse, sedative misuse also has been
linked to suicidal ideation (Schepis et al., 2018); however, research
solely on sedative use has been limited to date, even among housed
young adults. Therefore, this study further expanded our understanding
of NMUPD by examining distinct NMUPD types so that future preven-
tion and intervention efforts can be tailored to match these specific
preferences.

2. Methods
2.1. Study design

This cross-sectional study was the product of a collective research
effort undertaken by a team of interdisciplinary researchers around the

United States who surveyed approximately 200 YEH in each city chosen
for this study (Los Angeles, San Jose, Denver, Phoenix, Houston, New
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York, and St. Louis; N = 1426). The institutional review boards of in-
stitutions in all locations approved the study.

2.2. Sample and recruitment

A standardized protocol for recruiting and screening participants
was utilized across sites. Purposive sampling was utilized to recruit
approximately 200 unique English-speaking YEH (aged 18-26) in each
city. Sites intentionally sampled from agencies providing different types
of services (e.g., shelter, drop-in center, transitional housing, etc.) to
capture the variation in the experiences and demographics of YEH. An
eligibility screener was used to determine age and homelessness status,
defined as spending the prior night either on the streets, in a shelter, an
apartment provided through a temporary housing voucher, in a location
not meant for human habitation, or temporarily with friends, ac-
quaintances, or family where they could not stay for more than 30 days.
Verbal informed consent was obtained from eligible participants.

2.3. Data collection procedures

Once consent was collected, participants were assigned a unique
identification code consisting of the first letter of their mother’s first
name, the number of older brothers, the number representing the
month they were born, and the first letter of their middle name; this
helped us identify duplication in participation within and across sites.
Using this method, we identified 17 YEH who shared the same unique
identification code. After comparing demographic data for these 17
YEH, five duplicates were identified. For these five YEH, only their first
survey responses were kept.

The survey lasted about 45 min. Participants received $20 to $25
dollars, depending on the study site, in the form of a gift card to a local
vendor in appreciation for their participation.

2.4. Measures

2.4.1. Sociodemographic characteristics

Sociodemographic characteristics included age; gender (male, fe-
male, and gender minority [i.e., transgender male, transgender female,
gender queer, and other]); ethnicity (White, Black, Latinx, and other
and mixed race); sexual orientation (heterosexual or lesbian, gay, bi-
sexual, or queer); foster care experience (1 = yes, 0 = no); and educa-
tion (high school degree or less than high school degree).

2.4.2. NMUPD, sedative, stimulant, opioid, and substance use behaviors

Recent NMUPD was assessed by asking whether a participant took a
prescription drug without a doctor’s prescription or used more of the
drug or took the drug more often than prescribed within the last 30
days (1 = yes, 0 = no; Eaton et al., 2012). Youth were asked to identify
the type of prescription drug (i.e., stimulants such as Ritalin, Concerta,
Dexedrine, Adderall, prescription diet pills, etc.; sedatives like Valium,
Serepax, Ativan, Xanax, Librium, Rohypnol, GHB, etc.; or opioids such
as fentanyl, oxycodone [OxyContin, Percocet], hydrocodone [Vicodin],
methadone, buprenorphine etc.). Similarly, using items adapted from
the Youth Risk Behavior Survey (Eaton et al., 2012), we assessed for
past-30-day heavy drinking and use of marijuana, heroin, cocaine,
methamphetamine, and injection drugs (1 =yes, 0 = no). Heavy
drinking was defined as having five or more drinks of alcohol in a row;
that is, within a couple of hours. Illicit drug use included the use of
heroin, cocaine, methamphetamine, ecstasy, and synthetic marijuana in
the past 30 days.

2.4.3. Sources of NMUPD

For YEH who had engaged in NMUPD, we assessed how these pre-
scription drugs were obtained (e.g., from doctors, through fake pre-
scriptions, from friends or relatives, or through dealers). The source
options were not mutually exclusive (i.e., respondents could check
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multiple prescription drug sources). Because these variables were only
asked of YEH who had engaged in recent NMUPD, we did not include
them in our multivariable models.

2.4.4. Psychological characteristics

Depression was assessed using the 9-item Patient Health
Questionnaire (PHQ-9); scores were summed and an overall score
greater than 10 indicated depression (Kroenke et al., 2001). Post-
traumatic stress symptoms (PTSS) were assessed using the 4-item pri-
mary care PTSS screening tool; YEH who answered “yes” to three items
were screened as having PTSS (Cameron and Gusman, 2003). Suicidal
ideation was assessed by asking participants if they had any suicidal
thoughts in the past 12 months (1 = yes, 0 = no). Scores on the 10-item
Adverse Childhood Experience Questionnaire were summed (Felitti
et al., 1998) to reflect youth’s experiences with childhood trauma and
stress. Unmet mental health need was assessed with the question, “Was
there ever a time when you needed mental health treatment or coun-
seling for yourself but did not get it?” (1 = yes, 0 = no).

2.4.5. Street victimization experiences

Measuring street victimization experiences involved assessment of
physical victimization (i.e., assaulted with or without a weapon), sexual
victimization (i.e., sexual assault or forced sexual encounter), and
witnessing victimization (i.e., seeing someone get attacked) after be-
coming homeless (each coded 1 = yes, 0 = no).

2.4.6. Sexual risk behaviors

Sexual risks included lifetime survival sex, past-3-month condom-
less sex, sexual debut before 14 years old, multiple sexual partnerships
(i.e., two or more sexual partners), and sexual intercourse under the
influence of substances during last sexual intercourse (each coded
1 = yes, 0 = no).

2.5. Analytic approach

Data analysis was conducted using Stata 13. Correlations between
variables were assessed using Pearson’s correlation analysis. Bivariable
and multivariable logistic regression analyses were conducted to assess
associations between independent variables and the four outcomes of
interest (i.e., overall NMUPD, stimulant misuse, sedative misuse, and
opioid misuse). To preserve statistical power and degrees of freedom
(because of the large number of variables being examined), bivariable
analyses were first conducted to examine unadjusted associations be-
tween study variables and outcome measures (Hosmer et al., 2013).
Independent variables significantly associated at p < .05 with the
outcomes of interest were entered in the final multivariable logistic
regression model of the corresponding outcome. Key demographic
variables (i.e., age, gender, race and ethnicity, sexual orientation) were
entered in the final multivariable models across all four outcomes of
interest, regardless of statistical significance. Variance inflation factor
analyses were conducted among variables included in final multi-
variable models to assess for potential multicollinearity. None of the
statistics exceeded 2.3, suggesting multicollinearity can be ruled out
(Hair et al., 1998).

3. Results
3.1. Descriptive statistics

Descriptive statistics are presented in Table 1. As noted above, YEH
were recruited from seven cities across the United States (N = 1426)
and were recruited from agencies providing different types of services
(e.g., shelter, drop-in center, transitional housing, etc.) to capture the
variation in the experiences and demographics of YEH. In some cities,
each agency provided one kind of service. However, in many cases and
depending on city, an agency provided more than one service. For
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Table 1

Descriptive Characteristics of Participants.
N = 1426)

n (%) or M (SD)

Outcomes
Recent NMUPD 279 (19.9)
Recent prescription stimulant misuse 84 (6.0)
Recent prescription sedative misuse 121 (8.6)
Recent prescription opioid misuse 128 (9.2)
Study sites
Los Angeles 215 (15.1)
Denver 208 (14.6)
Houston 202 (14.2)
New York City 198 (13.9)
Phoenix 208 (14.6)
St. Jose 197 (13.8)
St. Louis 198 (13.9)
Age (years) 20.9 (2.1)
Gender
Male 833 (58.8)
Female 482 (34.0)
Gender minority 101 (7.1)
Sexual orientation
Heterosexual 986 (69.2)
Sexual minority 439 (30.8)
Race and ethnicity
White 270 (18.9)
Black 531 (37.3)
Latinx 247 (17.4)
Multiracial or other 376 (26.4)
High school education or above 986 (69.2)
Involvement in foster care system 553 (38.9)
Psychosocial characteristics
Depression 949 (69.2)
Posttraumatic stress symptoms 541 (39.1)
History of suicidal ideation 380 (27.1)
No. of adverse childhood experiences 4.6 (3.0)
Any adverse childhood experience 1218 (88.2)
History of unmet mental health needs 469 (33.5)
Street victimization history
Witnessed 777 (55.3)
Physical 820 (58.4)
Sexual 415 (29.5)
Substance use behaviors
Heavy drinking 474 (34.0)
Marijuana 848 (60.7)
Tllicit drugs 560 (40.6)
Injection drugs 121 (8.6)
Sexual risk behaviors
Survival sex 277 (19.6)
Condomless sex 613 (43.3)
Age at sexual debut < 14 407 (28.7)
Sexual intercourse under the influence 495 (35.0)
Multiple sexual partnerships 440 (31.1)
Sources of prescription drugs”
One doctor 64 (22.9)
Multiple doctors 30 (10.8)
Fake prescriptions 22 (7.9
Doctors, stolen 23 (8.3)
Friends or relatives, free 107 (38.5)
Friends or relatives, purchased 74 (26.6)
Friends or relatives, stolen 37 (13.3)
Dealers, purchased 65 (23.4)
Online, purchased 18 (6.5)

2 Only applies to youth who misused prescription drugs (n = 279); not in-
cluded in multivariate analysis; and not mutually exclusive.

example, one agency in St. Louis provided both emergency shelter and
transitional living programs in the same location. When we recruited
participants from programs that offered multiple services, we only
documented the agency where we recruited from, not the type of pro-
gram in which participants were enrolled. This is true for other cities
and agencies where we conducted recruitment. Based on these re-
cruitment methods, 841 YEH were recruited from drop-in centers, 196
YEH from shelters, and 389 YEH from agencies that provided multiple
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service programs.

Most participants identified as Black (37.3%), cisgender (92.8%),
and heterosexual (69.2%); mean age was 20.9 years. Furthermore, a
majority of participants obtaining their high school diploma, GED, or
higher (69.2%); and reported no history of foster care (61.1%).

Almost 1 in 5 YEH reported recent NMUPD (19.9%), with opioids
being the most used (9.2%), followed by sedatives (8.6%) and stimu-
lants (6.0%). The major methods of obtaining prescription drugs among
YEH were being given the drugs free from friends or relatives (38.5%)
or purchasing the drugs from friends or relatives (26.6%). Regarding
other substance use behaviors, more than 60% of youth reported recent
marijuana use and more than 40% reported recent illicit drug use.
Engagement in sexual risk behaviors was also high, with 43.3% of
participants indicating that they had engaged in condomless sex at last
sexual intercourse.

A high proportion of youth met screening criteria for mental health
problems including depression (69.2%) and PTSS (39.1%). Many also
reported multiple adverse childhood experiences (M = 4.6); specifi-
cally, 88.2% of YEH reported experiencing at least one category of
adverse childhood experiences. More than a third (33.5%) reported
unmet mental health needs. Street victimization experiences were also
common, with 58.4% reporting physical victimization, 55.3% reporting
being a witness to victimization, and 29.5% reporting sexual victimi-
zation.

Fig. 1 illustrates the prevalence of NMUPD by study cities. Samples
in Denver, Phoenix, and San Jose had the highest frequency of NMUPD
among participants (22.3%, 21.9%, and 26.3%, respectively). YEH
sampled in Denver had higher rates of misuse across all three types of
NMUPD (i.e., 11.3% for stimulants, 11.2% for sedatives, and 12.6% for
opioids), whereas YEH sampled in Phoenix and San Jose had higher
rates of sedative and opioid misuse.

3.2. Bivariable and multivariable results

Pearson’s correlational analysis are presented in Table 2. There were
significant large (> .50) positive correlations between NMUPD and
heavy drinking, marijuana use, and hard drug use.

Bivariable logistic regression results (not shown) indicated sig-
nificant associations between variables at p < .05 with the outcomes
of interest; those variables were entered in the final multivariable lo-
gistic regression model of the corresponding outcome. The findings
indicated that sexual victimization, sexual debut before age 14, and
condomless sex were not significantly associated with prescription sti-
mulant misuse and were excluded from the corresponding multi-
variable model. Additionally, sexual debut before age 14 was not sig-
nificantly associated with prescription sedative misuse and was
excluded from the corresponding multivariable model. Key
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demographic variables (i.e., age, site, gender, race and ethnicity, sexual
orientation) were entered in the final multivariable models across all
four outcomes, regardless of statistical significance.

Multivariable logistic regression models depicting associations with
overall NMUPD and each NMUPD type (i.e., opioid, stimulant, and
sedative misuse) are presented in Table 3.

Regarding overall NMUPD, the multivariable model (Table 3) in-
dicated that Black (OR = 2.9; 95% CI = 1.7, 5.1), Latinx (OR = 3.3;
95% CI = 1.8, 6.1), and multiracial (OR = 2.5; 95% CI = 1.5, 4.3) YEH
had higher odds of engaging in NMUPD compared to White youth.
Additionally, having suicidal thoughts (OR = 1.5; 95% CI = 1.0, 2.2)
and unmet mental health needs (OR = 1.8; 95% CI = 1.2, 2.6) were
significantly associated with NMUPD. All substance use variables,
which included heavy drinking (OR = 1.9; 95% CI = 1.4, 2.7), mar-
ijuana (OR = 2.3; 95% CI = 1.4, 3.7), illicit drug use (OR = 2.7; 95%
CI = 1.9, 4.0), and injection drug use (OR = 6.8; 95% CI = 4.1, 11.3)
were significantly associated with NMUPD. Only one sexual risk en-
gagement variable, sexual intercourse under the influence of substances
(OR =1.9; 95 CI = 1.3, 2.7), was associated with NMUPD.

Regarding prescription stimulant misuse, the multivariable model
(Table 3) indicated that YEH who reported unmet mental health needs
(OR =2.3; 95% CI=1.3, 4.2), illicit drug use (OR = 2.5; 95%
CI = 1.3, 4.8), and injection drug use (OR = 5.7; 95% CI = 3.2, 10.3)
had higher odds of engaging in prescription stimulant misuse.

The multivariable model assessing associations with prescription
sedative misuse (Table 3) indicated that Black (OR = 2.2; 95%
CI = 1.1, 4.3) and Latinx (OR = 2.2; 95% CI = 1.0, 4.6) YEH had
higher odds of engaging in prescription sedative use compared to White
YEH. YEH who reported unmet mental health needs (OR = 2.7; 95%
CI = 1.6, 4.3) and those who reported having witnessed someone being
attacked (i.e., witness victimization; OR = 2.0; 95% CI = 1.2, 3.5) had
higher odds of misusing prescription sedatives. Finally, in terms of risk
engagement, heavy drinking (OR = 1.6; 95% CI = 1.0, 2.5), illicit drug
use (OR = 2.8; 95% CI = 1.7, 4.9), injection drug use (OR = 3.8; 95%
CI = 2.2, 6.6), and sexual intercourse under the influence of substances
(OR =1.7; 95% CI = 1.1, 2.7) were associated with prescription se-
dative misuse.

The multivariable model assessing associations with prescription
opioid misuse (Table 3) indicated that compared to YEH sampled in Los
Angeles, YEH in Denver (OR = 3.0; 95% CI = 1.3, 6.8), Phoenix
(OR = 3.0; 95% CI = 1.3, 6.6), and San Jose (OR = 2.6; 95% CI = 1.1,
6.1) had higher odds of reporting prescription opioid misuse. Past
suicidal thoughts (OR = 1.8; 95% CI = 1.1, 3.0) and street physical
victimization experiences (OR = 1.8; 95% CI = 1.0, 3.2) were also as-
sociated with prescription opioid misuse. Marijuana use (OR = 3.0;
95% CI = 1.4, 6.2), illicit drug use (OR = 3.0; 95% CI = 1.7, 5.1), and
injection drug use (OR = 3.5; 95% CI = 2.1, 6.0) were associated with

16.1%

13.2%
126%
121%

Phoenix San Jose St. Louis

Sedative ~ Opioid

Fig. 1. NMUPD, Sedative, Stimulant and Opioid Misuse by Site of Recruitment.
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Table 3
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Multivariable Logistic Regressions Assessing Associations with NMUPD, Prescription Stimulant Misuse, Prescription Sedative Misuse and Prescription Opioid Misuse.

NMUPD Prescription Stimulant Misuse Prescription Sedative Misuse Prescription Opioid Misuse

OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Demographics
Study sites (ref = Los Angeles)
Denver 1.7 0.9, 3.0 2.0 0.9, 4.7 1.5 0.7, 3.2 3.0%* 1.3,6.8
Houston 1.0 0.5, 1.9 1.3 0.5, 3.4 0.7 0.3, 1.7 0.8 0.3, 2.3
New York City 0.9 0.5, 1.8 0.4 0.1, 1.4 0.4 0.1, 1.1 1.8 0.7, 4.7
Phoenix 1.6 1.0, 2.9 1.2 0.5, 2.8 1.3 0.6, 2.8 3.0 1.3, 6.6
San Jose 1.8 1.0, 3.3 0.6 0.2,1.8 1.3 0.6, 2.8 2.6" 1.1,6.1
St. Louis 1.1 0.5, 1.9 0.4 0.1, 1.4 0.6 0.2, 1.6 2.3 0.9, 5.9
Age 0.9 0.9, 1.0 0.9 0.8, 1.0 0.9 09, 1.1 1.0 0.9, 1.1
Gender (ref = male)
Female 0.9 0.6, 1.3 0.8 0.4, 1.6 1.1 0.6, 1.9 0.8 0.5, 1.4
Gender minority 0.9 0.4,1.8 0.8 0.3, 2.5 1.1 0.4, 2.8 0.8 0.3, 2.1
Sexual orientation (ref = LGBQ)
Heterosexual 1.1 0.8,1.7 1.3 0.7, 2.4 0.9 0.6, 1.5 1.2 0.7, 2.0
Race and ethnicity (ref = White)
Black 1.7,5.1 1.1 0.5, 2.5 2.2 1.1, 4.3 1.9 0.9, 3.7
Latinx 1.8, 6.1 1.6 0.7, 3.9 22" 1.0, 4.6 2.4 1.1, 5.0
Multiracial or other 1.5, 4.3 1.6 0.8, 3.2 1.6 0.9, 3.2 1.6 0.8, 3.1
High school education or above 1.2 0.8,1.7 1.6 0.9,29 1.0 0.6, 1.6 1.0 0.6,1.7
Psychosocial characteristics
Depression 1.3 0.9, 2.0 1.1 0.5, 2.1 1.0 0.6, 1.9 1.3 0.7, 2.3
Posttraumatic stress symptoms 1.1 0.8, 1.6 1.1 0.6, 2.0 1.4 0.9, 2.3 1.4 0.9, 2.3
History of suicidal ideation 15" 1.0, 2.2 0.8 0.5, 1.5 1.3 0.8, 2.2 1.8" 1.1, 3.0
Adverse childhood experiences 0.9 0.9,1.0 1.0 0.9,1.1 0.9 0.8, 1.0 1.0 0.9,1.1
History of unmet mental health needs 1.8%* 1.2, 2.6 2.3%* 1.3, 4.2 2.7%%%* 1.6, 4.3 1.2 0.7,1.9
Street victimization history
Witness 0.9 0.6, 1.3 1.3 0.7, 2.4 2.0%* 1.2, 3.5 0.9 0.6, 1.5
Physical 1.2 0.8,1.8 1.0 0.5, 1.8 0.8 0.5, 1.3 1.8" 1.0, 3.2
Sexual 0.9 0.6, 1.5 - - 1.0 0.6, 1.7 1.0 0.6, 1.6
Risk engagement
Substance use behaviors
Heavy drinking 1.9%xx 1.4,27 1.7 0.9, 29 1.6" 1.0, 2.5 1.5 0.9, 2.3
Marijuana 2.3%* 1.4, 3.7 1.7 0.7, 4.1 1.6 0.8, 3.2 3.0%* 1.4,6.2
Hard drugs 2.7%%% 1.9, 4.0 2.5%* 1.3, 4.8 2.8%* 1.7, 49 3.0%** 1.7, 5.1
Injection drugs 6.8%** 4.1, 11.3 5.7%%* 3.2,10.3 3.8 2.2,6.6 3.5 2.1, 6.0
Sexual risk behaviors
Age at sexual debut < 14 0.9 0.6,1.3 - - - - 1.1 0.7, 1.7
Survival sex 1.2 0.8,1.9 1.2 0.7, 2.3 1.1 0.6, 1.8 1.5 0.9, 2.5
Condomless sex 0.8 0.6,1.2 - - 0.9 0.5, 1.5 1.4 0.9, 2.3
Sexual intercourse under the influence 1.9%* 1.3,2.7 1.6 0.9, 2.8 1.7" 1.1, 2.7 1.4 0.9, 2.3
Multiple sexual partnerships 1.2 0.8,1.7 1.3 0.8, 2.3 1.5 0.9, 2.6 1.1 0.7, 1.8
n 1,318 1,311 1,308 1,319

LGBQ, lesbian, gay, bisexual, or queer.
p < .05 *p < .01 ***p < .001.

increased prescription opioid misuse.

4. Discussion

Many valuable findings emerged from this study to extend our
knowledge of the patterns and correlates of NMUPD and three types of
NMUPD among YEH in a geographically heterogeneous sample of YEH.
The prevalence of NMUPD among YEH in this study, at approximately
20%, was nearly equivalent to antecedent studies (Al-Tayyib et al.,
2014; Barman-Adhikari et al., 2017; Rhoades et al., 2014), with rates
among YEH still much greater, i.e., 2-10 times as high, compared to
housed (Seth et al., 2018) and college-going young adults (McCabe
et al., 2018), whose prevalence of use has been estimated around 2%
and as high as 9%, respectively.

Our study indicates opioids remain the most prevalently used type
of NMUPD among our participants, which is consistent with patterns
found among national samples of housed young people (Martins et al.,
2015; McCabe et al., 2018). However, contrary to college-going young
people who use stimulants most frequently (Martins et al., 2015;
McCabe et al., 2018; Tapscott and Schepis, 2013), YEH in our study
used opioids most often, followed by sedatives and then stimulants.
This is similar to the pattern reported by housed young adults not

attending college (Martins et al., 2015; McCabe et al., 2018). Motiva-
tions for use may provide insight for these differences. College students
often cite improved academic performance as motive for increased
stimulant use (Arria et al., 2018), which might not be relevant for our
participants, who are infrequently enrolled in college. Opioids, on the
other hand, are often used to get high or relieve physical pain (Han
et al., 2018), which might be more relevant for YEH because they ex-
perience high rates of mental health symptoms and physical victimi-
zation. Similarly, sedatives are often used to relieve anxiety or aid in
sleep (Lehne et al., 2018), a common need among YEH, especially be-
cause of their living circumstances, which often involve sleeping out-
side often in harsh weather conditions.

Regarding how our participants obtained prescription drugs, many
participants indicated obtaining them from families and friends or
medical professionals. This is consistent with previous research among
YEH (Rhoades et al., 2014), housed youth (Lipari et al., 2012) and
college-going young adults (McCabe et al., 2018). Increased availability
and access to prescription drugs is one of the many reasons that young
people start misusing prescription drugs (McCabe et al., 2007a,b), and
our findings seem to confirm this pattern with YEH. Easy access to these
drugs could be partially ascribed to the prescribing practices of physi-
cians; studies have indicated that from 1991 to 2011, opioid
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prescriptions distributed by U.S. pharmacies almost tripled, from 76
million to 219 million (National Institute of Drug Abuse, 2018). Our
findings indicate that interventions and prevention programs that ad-
dress both patient and provider education are essential to reducing over
prescription and more importantly, preventing young people from
misusing prescription drugs.

In terms of sociodemographic characteristics, the site where YEH
were recruited and their race and ethnicity were important in under-
standing patterns and types of NMUPD engagement. Specifically, there
were significant differences in NMUPD among YEH sampled across
sites, thus validating the need for studies that have geographically di-
verse samples. Compared to YEH sampled in Los Angeles, YEH sampled
in Denver, Phoenix, and San Jose were significantly more likely to
engage in prescription opioid misuse. These geographical differences
may reflect the larger regional trends in opiate misuse across the
country. For example, both Arizona and Colorado ranked among the 10
states with the highest quintile of estimates of past-year nonmedical use
of prescription pain relievers, at 5.18% and 5.03%, respectively (Lipari
et al., 2012). Although California is not among these top 10 states,
within-state data revealed that northern parts of California (including
San Jose) have much higher rates of opioid misuse than the rest of the
state (Lipari et al., 2012). It should be noted, however, that we did not
randomly sample in these cities, and site-level differences could merely
reflect differences between the host agencies’ norms and services across
sites. Although preliminary, these geographic disparities might indicate
the need for targeted interventions that consider these local and re-
gional contexts.

Notable racial and ethnic differences in NMUPD patterns across our
sample were observed. Specifically, young people of color in our study
were more likely to engage in NMUPD compared to White YEH. This is
inconsistent with the national racial and ethnic patterns of NMUPD
engagement; extant research has found that White youth and young
adults are more likely than other racial and ethnic groups to engage in
NMUPD (Collins et al., 2011). Several factors may help shed light on
this relationship. Previous studies have found that YEH identifying as
racial and ethnic minorities are less likely to engage in illicit drug use
compared to their White peers (Bousman et al., 2005; Nyamathi et al.,
2012; Rice et al., 2011). Furthermore, one study (Auerswald and
Puddefoot, 2012) comparing White and African American YEH found
that although heroin, cocaine, and injection drug use was highly stig-
matized among African American YEH and partly explained their low
levels of engagement in such substance use, White youth did not ex-
press any such perceptions. Likewise, research among housed young
people has found that prescription drugs are often perceived as safer
than “street drugs” (e.g., cocaine, heroin, methamphetamine, etc.) be-
cause they are legal and prescribed by doctors (Drug Enforcement
Administration, 2018). Taken together, these studies suggest that it is
possible that YEH of color ascribe less stigma to prescription drugs
relative to illicit or street drugs, which could partly explain their ele-
vated rates of NMUPD compared to White YEH.

Our findings indicate that psychosocial characteristics are critical to
the understanding of NMUPD engagement among YEH. Specifically,
unmet mental health needs were associated with sedative use among
YEH in our sample and could partially explain the increased rates of
sedative use. Coping with the effects of higher rates of trauma and
victimization endorsed by YEH, alongside increased vulnerability and
risk of life on the streets (Chapple et al., 2004; Yoder et al., 2014) and a
lack of treatment, might suggest that YEH are self-medicating to alle-
viate their symptoms. However, we did not ask participants about their
reasons for using the myriad types of substances in this study. Future
research is needed to explore potential motivations and determinants
related to the higher rates and NMUPD type differentials among YEH.
The findings of this study suggest NMUPD prevention programs tailored
for YEH that incorporate mental health curriculum are needed.

The significant relationship between opioid use and suicidal idea-
tion among YEH in our study is consistent with other studies that have
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found that opiates remain one of the leading causes of suicide deaths
(Fowler et al., 2018) and drug-related suicide attempts resulting in
emergency department visits (Substance Abuse and Mental Health
Services Administration, 2015). Extant research, although limited, has
indicated social vulnerabilities, family dysfunction, and chronic pain
contribute to both opioid use and suicide risk (Ashrafioun et al., 2017;
Kuramoto et al., 2012). The social complexities and histories of trauma
reported by participants in this study suggest the need for more ex-
ploration of the relationship between the psychosocial determinants of
NMUPD use, especially opioids, and suicide risk.

Related to trauma experienced since becoming homeless, two of the
victimization variables were also significantly associated with NMUPD.
Specifically, witnessing victimization was associated with prescription
sedative misuse, whereas physical victimization was associated with
prescription opioid misuse. Research has suggested that young people
who are physically victimized often misuse prescription opioids to self-
treat their physical pain, and this could be true of our participants, too
(Young et al., 2012). On the other hand, a systematic review found that
sedatives (such as alcohol) are often used by YEH to block painful
memories (Heerde and Hemphill, 2014), which could help explain the
link between witnessing victimization and prescription sedative misuse.

Like previous studies among YEH (Al-Tayyib et al., 2014; Barman-
Adhikari et al., 2017; Rhoades et al., 2014), illicit drug use and injec-
tion drug use were significantly associated with overall NMUPD and all
three types of NMUPD, suggesting the clustered nature of such sub-
stance use. Considering that these substance use behaviors seem to be
clustered in nature, universal substance use prevention programs could
provide a viable means of addressing NMUPD in this at-risk group of
young people.

4.1. Limitations

A few study limitations need to be acknowledged. First, the study
results are based on cross-sectional data, thereby reducing the ability to
draw causal conclusions. A future study could remedy this by collecting
longitudinal data, which would help elucidate these causal mechan-
isms. Second, all data were based on self-reports and could be biased
because of the sensitive nature of items. However, because we utilized a
self-interview format, which is shown to diminish threats of social de-
sirability and impression management (Schroder et al., 2003), this
might have reduced such bias. Additionally, participants were recruited
from service agencies serving YEH, so they might not be representative
of YEH who are not connected to services. Furthermore, our study fo-
cused on a wide-ranging yet finite set of variables; research has sug-
gested that other factors (e.g., social context, peer norms, etc.) are as-
sociated with NMUPD and also deserve consideration.

4.2. Conclusion

Despite the noted limitations, our findings provide important new
information regarding a growing public health concern. These findings
indicate that interventions designed to address NMUPD among YEH
need to be multifaceted and designed to address other risk behaviors
correlated with NMUPD. This could include acknowledging the clus-
tering of substance use behaviors, unmet mental health needs, access to
prescription drugs, and racial and ethnic and geographical differences
that contribute to disparate rates and types of NMUPD engagement.
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