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Abstract

The purpose of this manuscript is to determine the prevalence of opioid misuse/opioid use
disorder (OUD) among adults experiencing homelessness and describe characteristics that
account for significant variance in relation to opioid misuse in those who misuse and do not
misuse opioids. From six homeless shelters in Oklahoma City, adults participated in a survey
about their demographics, substance use, mental health, and physical health from July to August
of 2016 (n = 569). For assessing substance use, participants responded about their opioid misuse
and diagnosis of OUD, current smoking status, arrests due to drug possession or driving while
intoxicated, and diagnosis with alcohol use disorder or another drug use disorder, excluding
opiate use disorder. A cumulative score of mental health comorbidity was created based on
affirmative responses for having been diagnosed with depression, post-traumatic stress disorder
(PTSD), schizophrenia/schizoaffective disorder, bipolar disorder, or an anxiety disorder besides
PTSD. For physical health, one item from the General Health Survey-Short Form assessed pain,
one item from the Behavioral Risk Factor Surveillance Survey assessed health, and one item
assessed history of concussion. Bivariate analyses and logistic regression models identified the
association. Sixteen percent of participants reported having experienced opioid misuse/been
diagnosed with OUD. Substance use behaviors and physical health accounted for significant
variance among those who misuse compared to those that do not misuse opioids. The most
robust positive association of opioid misuse included: being white, being a current smoker, being
diagnosed with another drug disorder, and having a concussion history. Additional research
among the homeless population with a focus on concussion history as it relates to substance use
and mental health comorbidity is needed.

*Corresponding author can be reached at: dhernandez26@uh.edu

Introduction

Over 11 million individuals misused opioids in 2017, which includes the misuse of
prescription pain relievers (e.g., OxyContin®) and use of heroin and synthetic opioids (e.g.,
fentanyl and fentanyl analogs) (Substance Abuse and Mental Health Services Administration,
2018). Because there has been a 22-fold increase in synthetic opioid overdoses from 2002 to
2017, identifying the characteristics of misuse is important (American Psychiatric Association,
2018). The associated cost is also staggering. Opioid misuse is estimated to cost $78.5 billion,
one third of which is related to health care and substance abuse treatment (Florence, Zhou, Luo,
& Xu, 2016). By highlighting the risk factors that are related to opioid misuse from a cross-
sectional perspective, researchers may then use this information to assess whether these risk
factors persist over time in relation to opioid misuse.
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While opioid misuse and opioid use disorder (OUD) is growing (Agarwal, Saxena,
Dahuja, & Choudhary, 2018), the majority of the literature on opioid misuse is derived from data
collected from primary care settings, substance use clinics, or services that cater specifically to
veterans (Ives et al., 2006). The diverse scope in settings could be why demographic
characteristics have been identified; yet, they vary by study population. Among a community
sample of U.S. adults, prescription opioid misuse was more prevalent among younger adults,
Hispanics, and individuals with less than a high school diploma and those who were unemployed
(Becker, Sullivan, Tetrault, Desai, & Fiellin, 2008). Patients with chronic pain that misuse
opioids were younger and male compared with non-misusers (Ives et al., 2006), while males and
white veterans with posttraumatic stress disorders were more likely to be diagnosed with opioid
dependency (Shiner et al., 2017).

Highly correlated with opioid misuse is substance use (Becker et al., 2008). Specifically,
tobacco smoking is significantly correlated with opioid misuse (Kahan, Srivastava, Wilson,
Gourlay, & Midmer, 2006; Mauro, Canham, Martins, & Spira, 2015; Savage, Kirsh, & Passik,
2008). Convictions associated with a drug, multiple drugs, or driving under the influence have
been associated with opioid misuse among chronic pain patients (Ives et al., 2006). In addition,
past alcohol abuse, misuse of another prescription medication, and cocaine use have been
associated with misuse of opioids (Becker et al., 2008; Ives et al., 2006).

A number of the opioid misuse and OUD studies (Agarwal et al., 2018) have focused on
individuals experiencing chronic pain that is both high intensity and high disability (e.g., Hwang
et al., 2011). The misuse of opioid prescription(s) for pain has been associated with mental health
disorders among veterans (Seal et al., 2012) and retired professional football players with
undiagnosed concussions (Cottler et al., 2011). Further, within a veteran sample experiencing
homelessness, OUD was comorbid with multiple psychiatric diagnoses, when compared to
veterans who were not experiencing homelessness (Iheanacho, Stefanovics, & Rosenheck, 2018).

The current study contributes to literature by exploring cross-sectional associations of
opioid misuse/OUD among adults experiencing homelessness. On a given night, approximately
553,000 people in the United States experience homelessness, making homelessness an
imperative public health concern (Henry et al., 2018). Within the homeless population, there is
an increased risk in premature mortality and comorbidity between mental illness and substance
use, which is much more pervasive than in a domiciled population (e.g., Okuyemi et al., 2013),
placing them at risk for opioid misuse/OUD. Thus, the purpose of this manuscript is to determine
the prevalence of opioid misuse/OUD among adults experiencing homelessness and describe the
characteristics that account for significant variance among individuals who misuse opioids.

Methods
Data and Sample

The current study recruited participants from July to August of 2016 from six homeless
shelters in Oklahoma City, Oklahoma, by using flyers posted at the various recruitment sites.
Eligibility criteria included being at least 18 years of age, having a minimum of 7th grade
English literacy level as indicated by a score of 4 or higher on the Rapid Estimate of Adult
Literacy in Medicine-Short Form (Agarwal et al., 2018), and obtaining services (e.g., shelter,
counseling) at the six recruitment sites. An informed consent process occurred prior to
participants completing the survey, and participants were compensated with a $20 department
store gift card. More detailed data collection methods have been previously described elsewhere



(Hernandez et al., 2019). The study was approved by the Institutional Reviews Boards at the
authors’ institutions.

Of the 648 screened participants, interested individuals were excluded due to inability to
meet literacy criteria (n = 38) or the criteria of being homeless (n = 29). Twelve participants
were further excluded for missing data, resulting in an analytic sample of 569.

Measures

Opioid misuse and diagnosed disorder. Participants were asked if they had “ever had
an alcohol or drug problem (other than tobacco).” Participants who responded affirmatively to
having an opiate problem (e.g., heroin, oxycontin, pain pills) were coded as 1; those who did not
check this option were coded as 0 (Childress et al., 2015). In addition, participants were asked,
“Which substance abuse disorder(s) have you been diagnosed with? (check all that apply).”
Those who checked “opiate use disorder” were coded as 1, those who did not check this option
were coded as 0. Affirmative responses were combined to create an opioid misuse and disorder
dichotomous variable.

Demographic characteristics. Age was the only continuous variable included in the
model. The dichotomous variables included in the model consisted of sex (1 = female; 0 = male),
race (1 = white; 0 = minority), marital status (1 = not married; 0 = married), educational
attainment (1 = less than high school; 0 = high diploma or more), employment status (1 =
unemployed; 0 = employed), health insurance (1 = no insurance; 0 = has insurance), lifetime
homelessness > four years (1 = yes; 0 = no), veteran status (1 = yes; 0 = no), and disability (1 =
yes; 0 = no).

Substance use. Participants were categorized as current smokers if they reported
smoking at least 100 cigarettes in a lifetime and having smoked in the past 30 days (Businelle et
al., 2015). Two items assessed whether the participant had ever been arrested for 1) drug
possession, or 2) driving under the influence of alcohol or drugs, with each given a score of 1 =
ves or 0 = no. Participants responded whether they had ever been diagnosed with any two of the
following substance use disorders: alcohol use disorder (AUD) or other drug use disorder
(ODUD) diagnosis (e.g., cannabis use disorder, cocaine use disorder), excluding opiate use
disorder, with each given a score of 1 = yes or 0 = no.

Mental health comorbidity. Serious mental illness was defined as self-reported history
of being diagnosed with: depression, post-traumatic stress disorder (PTSD),
schizophrenia/schizoaffective disorder, bipolar disorder, or an anxiety disorder besides PTSD. A
count variable was created whereby the total number of diagnoses was summed for each
participant. This is similar to prior research (Childress et al., 2015).

Physical health. One item from the General Health Survey-Short Form (Ware &
Sherbourne, 1992) was used to asses bodily pain during the past four weeks (0 = None to 4 =
Severe). “Moderate” and “severe” responses for pain experiences were scored as one and the
remaining responses as zero. Self-rated health was rated on a scale of 1 = Excellent to 5 = Poor
from the Behavioral Risk Factor Surveillance Survey (Centers for Disease Control and
Prevention, 2009). The physical health responses “poor” and “fair” were scored as one and the
remaining responses as zero. A third item asked, “Have you ever had a blow to the head that
caused a concussion (symptoms of a concussion can include head ache, memory loss, confusion,
blurred vision, dizziness, nausea, vomiting, loss of balance, ringing in the ears)?”, requiring a 1 =
yes or 0 = no response.



Analytic Plan

Descriptive statistics were calculated. One-way analysis of variance and chi-square tests
were conducted to identify associations of opioid misuse. Relative risks (RR) and 95%
confidence intervals were conducted for statistically significant comparisons. Characteristics that
were related to opioid misuse (i.e., p-value of < 0.10) were included in a logistic regression
model to identify significant associations of opioid misuse. Standard errors were adjusted in the
logistic regression model to account for lack of independence as participants were clustered by
data collection site. All analyses were conducted using STATA version 15.0 statistical software
(StataCorp LP, College Station, Texas).

Results

Ninety-two participants (16%) reported having experienced opioid misuse/been
diagnosed with OUD (Table 1). Adults who had experienced opioid misuse/been diagnosed with
OUD were more likely to: be white, be a current smoker, have been arrested for drug possession,
have been arrested for driving under the influence of alcohol/drugs, have a history of AUD, have
a history of ODUD, have been diagnosed with multiple mental health problems, have
experienced moderate/severe pain in the past four weeks, and have previously experienced a
concussion compared with adults without a history of misusing opioids.

The multivariate logistic regression model indicated that white race (OR = 4.21,

p <.000), current smoking status (OR =2.51, p = .014), having been diagnosed with other drug
use disorder (OR = 3.35, p <.000), and concussion history (OR = 1.89, p = .001) were positively
related to opioid misuse/having been diagnosed with OUD (Table 2).

Discussion

Cross-sectional associations of opioid misuse/having been diagnosed with OUD among
adults experiencing homelessness were identified. The identified associations were similar to
previous research associations regarding substance use (i.e., smoking and other SUDs) and
mental health disorders (Becker et al., 2008). Current smoking and a history of other drug use
disorder were identified as significant correlates of opioid misuse. This is consistent with
previous literature (Becker et al., 2008; Ives et al., 2006; Kahan et al., 2006). Aside from
substance use, white race and a concussion history were positively associated with opioid
misuse. While white race is not a consistent correlate of opioid misuse, concussion history is a
novel finding among this particular population as it has only been identified as a correlate of
OUD (to the authors’ knowledge) among retired football players (Cottler et al., 2011).

Previous studies have used concussions as an exclusion study criterion. This could be
because a history of lifetime concussions could be a crude marker of other major lifestyle or
environmental differences (e.g., family/community violence or engagement in contact sports).
However, the use of the crude indicator of concussions in the current study provides insight into
the complex comorbidity of opioid misuse. Of the adults who had experienced a concussion,
68% had also experienced moderate or severe pain in the past 4 weeks and 61% had been
diagnosed with other drug use disorder (results not shown). Thus, the comorbidity of factors
contributes to a complexity in identifying the behavioral risk factors associated with opioid
misuse/OUD. At the same time, not every adult who experiences homelessness and experiences



Table 1

Descriptive Statistics for the Full Sample and by Opioid Misuse, M (SD) or %

No history of History of
Full Sample  opioid misuse opioid misuse
(N=569) (n=477) (n=92) RR (95% CI)
History of opioid misuse 16% 0% 100%
Demographic characteristics
Age 43.61 (12.00) 44.18 (11.98)  40.66 (11.77)**
Sex
Male 64% 63% 65%
Race
White? 57% 52% 83%pH** 1.60 (1.41 —1.82)
Black or African American 20% 23% 5%
Asian <1% <1% --
Native Hawaiian or Other Pacific Islander <1% <1% --
American Indian/Alaskan Native 12% 13% 4%
More than one race/multi-racial 9% 9% 7%
Other <2% <2% 1%
Marital status
Not married 88% 87% 90%
Education
Less than high school education® 26% 26% 25%
High school diploma or GED 41% 41% 42%
Some college/Associates degree 27% 28% 25%
Bachelor degree or higher 6% 5% 8%
Employment
Unemployed 88% 88% 89%
Health insurance
No health insurance 70% 69% 76%

Experiencing homelessness
Four or more years 30% 31% 24%




Table 1 (continued)

Descriptive Statistics for the Full Sample and by Opioid Misuse, M (SD) or %

No history of History of
Full Sample  opioid misuse opioid misuse
(N=569) (n=477) (n=92) RR (95% CI)
Veteran status
Veteran 10% 10% 10%
Disabled status
Disabled 24% 25% 21%
Substance use
Current smoker 78% 76% 0294%** 1.22 (1.13-1.32)
Arrested for drug possession 35% 32% 49%** 1.53 (1.20—-1.96)
Arrested for driving under the influence of 31% 29% 40%%* 1.37 (1.03 — 1.82)
alcohol or drugs
Diagnosed with alcohol use disorder 23% 20% 38%p*** 1.89 (1.38 —2.59)
Diagnosed with other drug use disorder 21% 16% 47 H* 2.86 (2.12 - 3.85)
Mental health comorbidity 1.70 (1.61) 1.60 (1.59) 2.25 (L.61)***
Physical health
Moderate/Severe pain (past 4 weeks) 40% 38% 49%+ 1.28 (1.01 — 1.63)
Poor/fair health 37% 35% 42%
Concussion history 55% 52% 71%** 1.37 (1.17 — 1.60)

Note. RR (95% CI) = Relative risks with 95% confidence intervals. Relative risks and 95% CI were conducted for

statistically significant comparisons.

*Ex p <.001, ** p < .01, * p <.05, +p < .10 are for the comparisons between the no opiate use diagnosis group and the

opiate use diagnosis group.

*Variable was dichotomized for the purposes of the regression model; this particular category was coded as 1 and all

other categories were collapsed and coded as 0.



Table 2

Multivariate Logistic Regression Correlates of Opioid Misuse among Adults Experiencing
Homelessness (N = 569)

Characteristics Odds Ratio (95% CI)
Demographic characteristics
White 4.21 (1.98 — 8.98)***
Substance use
Current smoker 2.51 (1.21 —5.23)*
Arrested for drug possession 1.17 (0.60 — 2.28)

Arrested for driving under the influence of  1.03 (0.70 — 1.52)
alcohol or drugs

Diagnosed with alcohol use disorder 1.50 (0.90 —2.50)

Diagnosed with other drug use disorder 3.35(1.83 —6.11)***
Mental health comorbidity 1.10 (0.97 — 1.26)
Physical health

Moderate/Severe pain (past 4 weeks) 1.05 (0.85-1.29)

Concussion history 1.89 (1.31 —2.73)**
Adjusted R? 17%

Note. *** p < .001, ** p < .01, * p <.05.

similar comorbidities becomes addicted to opioids. Subgroups of adults who experience
homelessness may have distinctly different levels of risk for opioid misuse/OUD, and these
groups may vary by clusters of behavior risk comorbidities. The use of latent class analysis to
detect classes of adults who experience homelessness by behavior risk factors may assist in
detecting opioid misuse/OUD risk profiles. The risk profiles can then be used to develop
screeners or instruments used to triage individuals into different treatment programs.

The current study identifies behavioral characteristics related to history of past opioid
problems. The current analysis is limited to self-reported, cross-sectional data that lacks
specificity in the mental health, physical health, and substance use measures, including current or
multiple occurrences (i.e., longitudinal measures) of opioid problems. More nuanced measures of
opioid misuse that include the type of opioid misuse (synthetic opioid vs. prescription), the
duration of misuse, and the temporal order between the characteristics identified in the current
study as risk factors and opioid misuse are needed to provide insight as to what contributes to
misuse/being diagnosed with OUD. Research that takes into consideration these factors could
help explain why discrepancies exist in identifying the associations of opioid misuse. Overall,
this study contributes to the discussion on opioid addiction by identifying cross-sectional
associations of opioid misuse among a hard to reach population.
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