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Trends and age-related c
haracteristics of
substance use in the hospitalized homeless
population
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Abstract
We aimed to examine trends and characteristics of substance use (opioid, cocaine, marijuana, and heroin) among hospitalized
homeless patients in comparison with other hospitalized patients in 3 states.
This was a cross-sectional study, based on the 2007 to 2015 State Inpatient Data of Arizona, Florida, and Washington (n=

32,162,939). Use of opioid, cocaine, marijuana, heroin, respectively, was identified by the International Classification of Diseases, 9th
Revision. Multi-level multivariable regressions were performed to estimate relative risk (RR) and 95% confidence intervals (CI).
Dependent variables were the use of substances (opioid, cocaine, marijuana, and heroin), respectively. The main independent
variable was homeless status. The subgroup analysis by age group was also conducted.
Homeless patients were associated with more use of opioid (RR [CI]), 1.23 [1.20–1.26], cocaine 2.55 [2.50–2.60], marijuana 1.43

[1.40–1.46], and heroin 1.57 [1.29–1.91] compared to other hospitalized patients. All hospitalized patients including those who were
homeless increased substance use except the use of cocaine (RR [CI]), 0.57 [0.55–0.58] for other patients and 0.60 [0.50–0.74] for
homeless patients. In all age subgroups, homeless patients 60years old or older were more likely to be hospitalized with all 4 types of
substance use, especially, cocaine (RR [CI]), 6.33 [5.81–6.90] and heroin 5.86 [2.08–16.52] in comparison with other hospitalized
patients.
Homeless status is associated with high risks of substance use among hospitalized patients. Homeless elderly are particularly

vulnerable to use of hard drugs including cocaine and heroin during the opioid epidemics.

Abbreviations: AHRQ = Agency for Healthcare Research and Quality, CI = confidence interval, HCUP = Healthcare Cost and
Utilization Project, RR = relative risk, SID = state inpatient database, U.S. = United States.
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1. Introduction

In the United States (U.S.), approximately 1% of the population
experiences homeless or housing instability every year with
estimation of more than 600,000 homeless individuals every
night.[1] The number of homeless individuals has increased in the
metropolitan areas as the growing mismatch of incomes and
housing costs.[2] The U.S. Interagency Council on Homelessness
reported an increase in the number of homeless individuals,
especially, the numbers of children and families, during the past 3
decades.
The association between socioeconomic status and health

outcomes is well established.[3,4] Homeless people are in a high
risk of being overburdened by medical and mental illnesses and
use acute health care at high rates.[4] Homeless people often have
relatively poorer health status than general population,[5] often
resulting from multiple risk factors, such as financially con-
strained access to appropriate health care and less hygienic
conditions.[6,7] Recent studies have described improper health
behaviors as a major cause of poor health outcomes among
homeless people. Furthermore, the high prevalence of substance
use disorders in homeless populations is well recognized.[3,8]

Substance use remains primary drivers of hospitalization among
the homeless population.[9]

The epidemic of opioid abuse and dependency over the past
2 decades has become a major health policy and public health
concern in the U.S. Over 70,000 people died from drug overdose
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in 2017.[10] The drug epidemic has manifested in many ways. For
example, hepatitis C virus infections increased 3-folds from 2010
to 2016, primarily among young adults aged <40 years.[11]

Heroin-related deaths increased more than 5-folds over a 7-year
period from 2010 to 2017.[10] The epidemic is so far-reaching
that it has been cited as a contributing factor to the declining life
expectancy of the nation.[12] While more diseases and deaths are
occurring related to use of opioids more than ever, more states
have eased regulations on medical and recreational marijuana
use. As a result, the marijuana-related emergency department
visits increased annually by 7% in the U.S.[13]

There are myriad ways in homelessness poses risk of substance
use.[4] Emergency shelters are often overcrowded, without
enough bedding and bathroom facilities. Unsheltered environ-
ments lead homeless individuals with mental illness to a high risk
of substance abuse and dependence unless underlying mental
health conditions are appropriately treated.[14] Homeless
individuals with mental health conditions are more vulnerable
to escalating risks of sexually transmitted diseases, for example,
hepatitis B or C, as well as human immunodeficiency virus
infection. According to the Boston cohort study of homeless
individuals, they are 8 to 17 times more likely to experience drug
overdose death, compared to the general population.[15,16]

Homeless individuals are observed to have “accelerated aging”
process compared to the general population as homeless
individuals have higher prevalence of geriatrics syndromes
(impaired cognition and activities of daily living) compared to
their counterparts.[17] Over the past 2 decades, the number of
homeless individuals aged 50 and older has quadrupled.[18] Older
homeless individuals are more susceptible to interactions between
substance use and their medications for chronic medical
conditions. According to a population-based survey for older
homeless individuals, almost two thirds had dependency in at
least 1 substance use.[19] Nonetheless, the research has been
limited to examine large scale trends and demographics of
substance use among hospitalized homeless patients, during the
opioid epidemics. Therefore, this study, using large multi-state
datasets, aimed to examine the trends in substance-related
hospitalizations of homeless individuals compared to other
hospitalized patients and demographic characteristics especially
the age factor of substance use among hospitalized homeless
patients.
2. Methods

2.1. Data source and study population

The state inpatient database (SID), a publically available dataset,
was used in this study. SID contains hospital discharge records of
all community hospitals in the participating states, and it was
originally developed for the Healthcare Cost and Utilization
Project (HCUP) by Agency for Healthcare Research and Quality
(AHRQ). SID of all participating states cover more than 95% of
all U.S. hospital discharge. The SID includes an anonymous
patient-level information including demographics, diagnostic
codes and procedures.[20] We used data from 3 states’ SID; they
are Arizona, Florida, and Washington. This study included all
hospital records in which homeless information was recorded
among the 3 sates of SID from the first quarter of 2007 to the
third quarter of 2015. We excluded Arizona 2007 and
Washington from 2007 to 2009 due to missing the homeless
variable. After removing other missing values, the final number in
2

our analysis was 32,065,120. The study was approved by the
Institution Review Board of University of Nevada at Las Vegas.
2.2. Dependent variable

There were 4 dichotomous dependent variables defined as use of
a specific substance (ie, opioid, cocaine, marijuana, and heroin),
respectively, with a value of “1” indicating Yes and “0”
indicating No. Substance use was defined as abuse, dependence,
unspecified use, based on the International Classification of
Diseases, 9th edition, clinical modification codes in the Table S1,
Supplemental Digital Content, http://links.lww.com/MD2/A905
in accordance to the HCUP data notes and methods (HCUP fast
facts: opioid-related hospital use. Healthcare Cost and Utilization
Project. October 2018. AHRQ, Rockville, MD. https://www.
hcup-us/ahrq.gov/fastfacts/opioid/opioiduse.jsp.).
2.3. Independent variable

The independent variable was homeless status that was collected
from the SID dataset. Homeless variable was constructed from
data reported by hospitals, and this data does not distinguish
whether they are chronically homeless or not and sheltered
homeless or not.[20]
2.4. Covariates

They included demographic and health related variables. For
demographic variables, we used sex (male or female), age (<20
years, 20–39years, 40–59years, 60+ years old), ethnicity/race
(White, Black, Hispanic, Asian, and other), state of the hospital
(Arizona, Florida, Washington), mental health conditions, and
number of comorbidities (low 0–1, mid 2–3, high 4 and above).
Mental health conditions were defined as mood disorders,
schizophrenia, other nonmood psychotic disorders, anxiety,
stress-related, somatoform disorders, personality and factitious
disorders in the Supplemental Digital Content 1, http://links.lww.
com/MD2/A905. The number of comorbidities was comprised
by the AHRQ comorbidity measures provided by AHRQ in SID,
and it identifies coexistingmedical conditions that are not directly
related to the principal diagnosis. It includes medical conditions
as follow: (acquired immune deficiency syndrome, alcohol abuse,
deficiency anemias, rheumatoid arthritis/collagen vascular dis-
eases, chronic blood loss anemia, congestive heart failure, chronic
pulmonary disease, coagulopathy, depression, diabetes without
complication, diabetes with chronic complications, hypertension
uncomplicated, hypertension complicated, hypothyroidism, liver
disease, lymphoma, fluid and electrolyte disorders, metastatic
cancer, other neurological disorders, obesity, paralysis, periph-
eral vascular disorders, psychoses, pulmonary circulation
disorders, renal failure, solid tumor without metastasis, peptic
ulcer disease excluding bleeding, valvular disease, and weight
loss.[20] Also, we included marijuana legalization (before, after)
to adjust potential variations resulting from states’ legalization
statuses.
2.5. Statistical analysis

The characteristics and drug-related hospitalization rates
between homeless individuals and other hospitalized patients
were examined using t test. The general estimating equation
Poisson model with log link[21] was used to examine the effect of
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homeless status on substance-related hospitalizations by sub-
stance type after adjusting the covariates. Estimation was
calculated as relative risk (RR) and 95% confidence intervals
(CIs). To investigate time trends of drug-related hospitalizations,
multi-level multivariate regressions were performed. In addition,
another subgroup analysis was performed based on different age
groups (younger than 20years, 20–39years, 40–59years, 60
years or older) to explore the age-related characteristics of
substance-related hospitalizations. Analyses were adjusted for all
covariates and P< .05 was considered statistically significant.
Analysis was performed using the SAS software, version 9.4 (SAS
Institute, Cary, NC).
3. Results

Characteristics of homeless patients and other patients are listed
in the Supplemental Digital Content 2, http://links.lww.com/
MD2/A906. Among 32,065,120 hospitalizations, homeless
status was 0.30% (97,819 hospitalizations). Among the homeless
individuals, most were males (78.34%).Mental health conditions
accounted for 33.93%. Most of homeless hospitalizations were
from state of Florida (90.85%). Table 1 presents the character-
istics of substance use hospitalizations by substance types. In
opioid use, homeless individuals were more frequently hospital-
ized compared to all other hospitalized patients (6.39% vs
1.57%). The same pattern was observed in the use of cocaine
(12.54% vs 0.98%), marijuana (8.84% vs 1.30%), and heroin
(0.11% vs 0.02%). The Supplemental Digital Contents 3 to 6,
http://links.lww.com/MD2/A907, http://links.lww.com/MD2/
A908, http://links.lww.com/MD2/A909, http://links.lww.com/
MD2/A910 present the unadjusted annual rate of opioid,
cocaine, marijuana, and heroin-related hospitalization per total
100,000 hospitalizations of homeless and general population.
Substance use hospitalization rates monotonically increased
every in all type of substance use. In opioid andmarijuana-related
hospitalization rate, the slope of the graph was steadily higher in
homeless (Figures S1 and S3, Supplemental Digital Content,
http://links.lww.com/MD2/A907, http://links.lww.com/MD2/
A909). Rate of the cocaine abuse admission decreased at first
but increased slightly in the end in both homeless and general
population (Figure S2, Supplemental Digital Content, http://
links.lww.com/MD2/A908). However, fluctuation was bigger in
homeless. In heroin abuse admission rate, unstable graph was
shown among homeless, but rate of the admission and slope was
still higher in homeless individuals.
Results of the multivariable analysis are shown in Table 2. We

observed the same direction of association across substance type,
higher risks of substance use hospitalizations among homeless
status (RRs and CIs were 1.23 [1.20–1.26] for opioid; 2.55
[2.50–2.60] for cocaine; 1.43 [1.40–1.46] for marijuana; 1.57
[1.29–1.91] for heroin) compared to the other patients counter-
parts. In opioid and marijuana, a trend of monotonic increases
was shown (RRs and CIs were 2.05 [2.01–2.09] for opioid; 1.97
[1.94–2.01] for marijuana) in 2015 compared to the reference
year in 2007. In cocaine, a trend of steady decline was shown
(RRs and CIs, 0.57 [0.55–0.58]) in 2015 compared to the
reference year in 2007. In heroin, there was no consistent
directionality of time trends.Male, age 20 to 39 years-old, mental
health conditions, high number of comorbidities, and Wash-
ington state patients tended to be consistently associated with the
use of all type substance except for cocaine use in Florida. White
patients were more likely to use opioid and heroin. Minorities
3

were more likely associated with the use of cocaine compared to
White patients.
Table 3 presents the time trends of substance use by homeless

status. We found important trends in odds of hospitalizations
associated with uses of different substances. On average, opioid
use-related hospitalizations increased twice from 2008 to 2015 in
both homeless patients (2.38 [1.98–2.85]) and all other patients
(2.05 [2.01–2.08]). Cocaine use-related hospitalizations de-
creased by approximately 40% in both homeless patients
(0.60 [0.50–0.74]) and other patients (0.57 [0.55–0.58]). In
marijuana, homeless status (2.49 [2.11–2.94]) was associated
with sharper increase in hospitalizations compared to all other
patients (1.97 [1.93–2.01]). In heroin, the trend pattern was
fluctuated in both general population and homeless status.
Table 4 presents age subgroup analysis results of substance use

hospitalizations by homeless status. In all age subgroups,
homeless status was more likely associated with opioid, cocaine,
and marijuana-related hospitalizations than the nonhomeless
status. The use of cocaine and heroin among homeless patients
were the most common among the age group 60 and older (6.33
[5.81–6.90] for cocaine; 5.86 [2.08–16.52] for heroin) compared
to all other patients. The use of opioid and marijuana among
homeless patients were consistently more common by 8% to
98% and 34% to 160% ranges, respectively, compared to all
other patients.
4. Discussion

To the best of our knowledge, this study is the first report
examining trends and age-related characteristics of substance use
(opioid, cocaine, marijuana, and heroin) hospitalizations among
homeless individuals compared to all other patients. The main
findings are monotonically increasing utilization patterns of
substance use associated hospitalizations except cocaine among
both homeless patients and all other patients, hospitalized
homeless patients have high risks of substance use with 23%
higher in opioid, 155% higher in cocaine, 43% higher in
marijuana, and 57% higher in heroin than all other hospitalized
patients, which is consistent with some previous studies.[3,9] They
may be explained by several underlying factors. First, homeless
population has a higher probability of substance use than the
general population.[4,22] Vulnerable underlying health conditions
among homeless individuals trig them to be hospitalized due to
substance use compared to the general population.[17] For
example, “accelerated aging process” in older homeless individ-
uals remain at risk of major cardiovascular events resulting from
cocaine use and subsequent geriatric conditions and nursing
home placement compared to the general population.[17] Second,
an unsanitary substance use environment may drive adverse
effects. Previous studies reported that unsheltered homeless
individuals are prone to increase the likelihood of exposure to
communicable diseases[4] and to be sexually victimized, especial-
ly, women homeless individuals.[15] Although heroin use
hospitalization rates are relatively low among homeless patients,
the rate of hepatitis C infection is under recognized among
injection drug user by sharing injection needles.[23,24] According
to the Center for Disease Control and Prevention estimation,
actual hepatitis C infection cases are estimated to be 13.9 times
the reported cases.[11] The incidence rate of HCV infection was
reported to be a cumulative incidence of 28% at 1year of
continuous drug injection.[25] Policies and programs aiming to
enhance recognition of hepatitis C infection among homeless
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Table 2

Factors associated with use of substance by substance type in hospitalizations.
∗

Opioid Cocaine Marijuana Heroin

RR 95% CI RR 95% CI RR 95% CI RR 95% CI

Low High Low High Low High Low High

Homeless (reference=nonhomeless) 1.23 1.20 1.26 2.55 2.50 2.60 1.43 1.40 1.46 1.57 1.29 1.91
Year (reference=2007)
2008 1.09 1.07 1.11 0.89 0.87 0.90 1.02 1.00 1.03 1.05 0.86 1.27
2009 1.24 1.22 1.26 0.73 0.72 0.74 1.10 1.08 1.12 1.11 0.91 1.34
2010 1.45 1.43 1.48 0.66 0.65 0.67 1.16 1.14 1.18 0.60 0.50 0.73
2011 1.65 1.63 1.68 0.68 0.67 0.69 1.26 1.24 1.28 0.67 0.56 0.81
2012 1.69 1.66 1.71 0.65 0.64 0.66 1.39 1.37 1.41 0.88 0.73 1.05
2013 1.76 1.73 1.78 0.66 0.65 0.67 1.55 1.53 1.58 1.15 0.96 1.38
2014 1.93 1.89 1.96 0.57 0.56 0.58 1.76 1.73 1.80 0.99 0.82 1.20
2015 2.05 2.01 2.09 0.57 0.55 0.58 1.97 1.94 2.01 1.44 1.19 1.74

Sex (reference= female)
Male 1.41 1.40 1.41 2.04 2.03 2.06 2.30 2.28 2.31 3.48 3.29 3.69

Age (reference= less than 20)
20–39 6.28 6.18 6.38 7.11 6.94 7.29 1.56 1.55 1.58 6.22 5.47 7.07
40–59 3.27 3.22 3.33 6.71 6.55 6.87 0.53 0.52 0.54 1.11 0.96 1.27
60 or more 0.65 0.63 0.66 0.53 0.52 0.55 0.06 0.06 0.06 0.06 0.05 0.08

Ethnicity/race (reference=White)
Black 0.33 0.33 0.34 2.78 2.75 2.80 1.37 1.36 1.38 0.18 0.16 0.20
Hispanic 0.45 0.44 0.45 1.29 1.28 1.31 0.74 0.73 0.75 0.62 0.58 0.67
Asian and other 0.53 0.52 0.54 1.06 1.04 1.09 0.90 0.88 0.91 0.48 0.42 0.55

Mental health conditions (reference=no)
Yes 2.87 2.85 2.89 2.13 2.12 2.15 2.48 2.46 2.49 1.09 1.02 1.16

Number of co-morbidities (reference=Low (0, 1))
High (4 or more) 2.77 2.75 2.79 3.36 3.33 3.40 3.02 2.99 3.05 5.27 4.86 5.73
Medium (2∼3) 1.92 1.91 1.94 2.71 2.68 2.73 3.16 3.14 3.19 4.61 4.30 4.95

Marijuana legalization (reference=before)
After 0.91 0.90 0.92 1.13 1.11 1.15 0.98 0.96 0.99 3.05 2.71 3.43

State (reference=Washington)
Arizona 0.75 0.75 0.76 1.03 1.01 1.05 0.95 0.94 0.96 0.64 0.60 0.69
Florida 0.60 0.59 0.61 2.00 1.96 2.04 0.79 0.78 0.80 0.41 0.38 0.44

CI= confidence intervals, RR= relative ratio.
∗
All covariates were adjusted.
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individuals are urgently warranted to secure public health safety.
For example, default opt-out option for hepatitis C screening
from experiences of the default organ donation policy can be
applied to older homeless individuals at safety-net public
hospitals and public owned/operated shelters according to the
Center for Disease Control and Prevention guideline of hepatitis
C screening for baby boomer cohort born 1945 to 1965.[26]

Third, unintended negative consequences of substance use such
as loss of job, loss of social and benefit support, financial
hardship, and risk of imprisonment lead to chronic homelessness
in later life.[27] Further, the relationship between homelessness
and substance use is complex and bidirectional.[16,28] Substance
abuse poses homeless individuals hard to rehabilitate to the
society.[9,28,29]

The Affordable Care Act Medicaid expansion has led to the
improvement of health care access and coverage for homeless
individuals, especially for those with mental health and addiction
conditions, main contributors to substance use.[30–32] Our
findings suggest that mental health conditions exist among one
third of homeless patients, which is virtually the same as being
reported by an earlier study based on the HCUP 10 state SIDs
data in 2008.[33] The Veterans Affairs health care system’s
innovative and compassionate services such as the “Hoptel”
permanent supportive housing program is highly successful in
reducing chronic homelessness among veterans.[34] The Wash-
ington State Department of Commerce Housing Strategic Plan
5

program made 1 in 4 homeless individuals get into permanent
housing in 2016. However, programs or policies for interstate
homeless individuals and neighboring effects from out-of-state
homeless individuals remain wilderness,[35] which suggests that
more cooperative interstate regional policy support targeting
substance using homeless individuals is needed.
Our findings also point out vulnerable age subgroups

particularly among those younger than 20years old or 60years
old or older among the homeless individuals. These 2 groups have
much higher risks of using substances compared to nonsubstance
use patients in hospitals. It is well known that age affects the
health behaviors of the homeless individuals.[36] Chronic
homelessness is related to higher consumption rate of substance
use.[28,37] Contemporary old homeless individuals, many of them
being baby boomers, experienced the crack cocaine epidemic
when they were young.[19] Children and young adult homeless
individuals are known to be more tempted into substance use.
Previous studies have found that more than half of adolescent
homeless persons experience substance abuse.[38] Lack of
parenting, illicit drug user peer, mental health conditions,
subsequently high risks of expulsion from schools and
imprisonment are main contributors to youth homeless’
substance abuse and chronic homelessness.[39,40] Preventing
homelessness programs targeting at youth and young adults in
transitioning out-of-the criminal justice system or psychiatric
facilities might be effective ways.

http://www.md-journal.com


Table 3

Time trends of hospitalizations in use of substances by substance type and homeless status.
∗

Opioid Cocaine Marijuana Heroin

RR 95% CI RR 95% CI RR 95% CI RR 95% CI

Low High Low High Low High Low High

Nonhomeless
Time (yr, reference=2007)
2008 1.09 1.07 1.11 0.89 0.87 0.90 1.01 0.99 1.03 1.06 0.87 1.29
2009 1.24 1.22 1.26 0.73 0.72 0.75 1.10 1.08 1.12 1.12 0.93 1.37
2010 1.45 1.43 1.48 0.66 0.65 0.67 1.16 1.14 1.18 0.61 0.50 0.74
2011 1.65 1.62 1.68 0.68 0.67 0.69 1.25 1.23 1.27 0.68 0.57 0.83
2012 1.69 1.66 1.71 0.65 0.64 0.66 1.39 1.37 1.41 0.89 0.74 1.08
2013 1.75 1.73 1.78 0.66 0.65 0.67 1.55 1.52 1.57 1.17 0.97 1.40
2014 1.92 1.89 1.96 0.57 0.56 0.58 1.76 1.72 1.79 1.01 0.84 1.23
2015 2.05 2.01 2.08 0.57 0.55 0.58 1.97 1.93 2.01 1.47 1.21 1.78

Homeless

Time (yr, reference=2007)
2008 1.21 1.03 1.42 0.84 0.78 0.91 1.24 1.10 1.41 0.72 0.23 2.26
2009 1.49 1.28 1.74 0.68 0.62 0.74 1.15 1.02 1.31 0.71 0.22 2.23
2010 1.63 1.41 1.89 0.68 0.63 0.74 1.23 1.09 1.39 0.75 0.26 2.15
2011 1.84 1.59 2.12 0.70 0.65 0.76 1.34 1.19 1.51 0.29 0.08 1.03
2012 1.70 1.48 1.96 0.68 0.63 0.73 1.58 1.41 1.77 0.37 0.12 1.18
2013 1.78 1.55 2.04 0.65 0.60 0.70 1.72 1.54 1.91 0.79 0.30 2.06
2014 2.20 1.83 2.63 0.59 0.48 0.71 2.27 1.92 2.67 0.28 0.08 1.00
2015 2.38 1.98 2.85 0.60 0.50 0.74 2.49 2.11 2.94 0.50 0.14 1.73

CI= confidence intervals, RR= relative ratio.
∗
All covariates were adjusted.

Table 4

Associations between homeless status and use of substances in hospitalizations by substance type and age group.
∗

Opioid Cocaine Marijuana Heroin

Age groups RR 95% CI RR 95% CI RR 95% CI RR 95% CI

Low High Low High Low High Low High

<20 yr-old 1.98 1.57 2.49 2.85 2.27 3.59 1.71 1.52 1.93 2.02 0.28 14.53
20–39 yr-old 1.35 1.30 1.40 2.37 2.29 2.44 1.34 1.30 1.38 1.61 1.28 2.04
40–59 yr-old 1.08 1.04 1.12 2.62 2.56 2.68 1.54 1.49 1.59 1.33 0.89 1.99
60+ yr-old 1.95 1.72 2.22 6.33 5.81 6.90 2.60 2.32 2.91 5.86 2.08 16.52

CI= confidence intervals, RR= relative ratio.
∗
All covariates were adjusted.

Chun et al. Medicine (2022) 101:8 Medicine
Our study has limitations. First, we used the SID of 3 states
where different in demography, health policies, and health
services markets to reduce overrepresentation from neighboring
exist. Controlling for state might not be able to fully reflect those
differences in the analysis. Second, given the data limitation, we
were unable to distinguish the purposes of opioid and marijuana
use as recreational, medical, or illicit. Third, the SID dataset
might have nature of under-reporting of homeless individuals.
For example, the annual average number of homeless individuals
in state of Washington in SID was only 72. There was wide
variation in estimating homeless individuals in state of
Washington between 6904 from federal agency[1] and 122,000
from state agency. Although the 2005 Homeless Housing and
Assistance, RCW 43.185C in state of Washington gradually
achieved to reduce number of homeless individuals, the annual
rate of homeless among hospitalized patients in Washington was
about 1.04% that was very low compared to 31.82% in Florida.
Fourth, we could not specify the types of homeless status; first,
transient, chronic, interstate, or former. This limitation may
hinder our findings to offer more specific information to assist
6

allocation of limited resources to public health investment and
policy interventions.
In conclusion, homeless status poses higher risks of substance

use hospitalized patients than that of other hospitalized patients
across all substance types, opioid, cocaine, marijuana, and
heroin. The continuous trends of increase in substance use in all
type of substances except cocaine are observed regardless of
homeless status among hospitalized patients. Old homeless
patients are more vulnerable to hard drugs including cocaine and
heroin, compared to their younger counterparts.
Author contributions

Conceptualization: Sung Youn Chun, Ji Yoo, Jinwook Hwang,
Pearl C. Kim, Jay J. Shen.
Data curation: Hyeki Park, Jay J. Shen.
Formal analysis: Sung Youn Chun, Hyeki Park.
Methodology: Sung Youn Chun, Hyeki Park, Jinwook Hwang,

Jay J. Shen.
Project administration: Jay J. Shen.



Chun et al. Medicine (2022) 101:8 www.md-journal.com
Supervision: Jay J. Shen.
Writing – original draft: Sung Youn Chun, Hyeki Park, Ji Yoo,

Jinwook Hwang, Pearl C. Kim, Seong Park, Jay J. Shen.
Writing – review & editing: Sung Youn Chun, Hyeki Park, Ji

Yoo, Jinwook Hwang, Seong Park, Jay J. Shen.
References

[1] Housing UDo, Development U. The 2018 Annual Homeless Assessment
Report (AHAR) to Congress. In: US Department of Housing and Urban
Development Washington, DC; 2018.

[2] Koh HK, O’Connell JJ. Improving health care for homeless people.
JAMA 2016;316:2586–7.

[3] Aldridge RW, Story A, Hwang SW, et al. Morbidity and mortality in
homeless individuals, prisoners, sex workers, and individuals with
substance use disorders in high-income countries: a systematic review
and meta-analysis. Lancet 2018;391:241–50.

[4] Hwang SW. Homelessness and health. CMAJ 2001;164:229–33.
[5] Roncarati JS, Baggett TP, O’Connell JJ, et al. Mortality among

unsheltered homeless adults in Boston, Massachusetts, 2000–2009.
JAMA Intern Med 2018;178:1242–8.

[6] Nickasch B,Marnocha SK. Healthcare experiences of the homeless. J Am
Acad Nurse Pract 2009;21:39–46.

[7] Leibler J, Nguyen D, León C, Gaeta J, Perez D. Personal hygiene practices
among urban homeless persons in Boston, MA. Int J Environ Res Public
Health 2017;14:928.

[8] Upshur CC, Jenkins D, Weinreb L, Gelberg L, Orvek EA. Prevalence and
predictors of substance use disorders among homeless women seeking
primary care: an 11 site survey. Am J Addict 2017;26:680–8.

[9] Wadhera RK, Choi E, Shen C, Yeh RW, Joynt Maddox KE. Trends,
causes, and outcomes of hospitalizations for homeless individuals. Med
Care 2019;57:21–7.

[10] Hedegaard H, Warner M, Miniño AM. Drug overdose deaths in the
United States, 1999–2015. NCHS data brief, no 273. Hyattsville, MD:
National Center for Health Statistics; 2017.

[11] Centers for Disease Control and Prevention. Surveillance for viral
hepatitis – United States. Atlanta, GA: Centers for Disease Control and
Prevention; 2016.

[12] Case A, Deaton A. Mortality and morbidity in the 21st century.
Brookings Pap Econ Act 2017;2017:397–476.

[13] Shen JJ, Shan G, Kim PC, Yoo JW, Dodge-Francis C, Lee Y-J. Trends and
related factors of cannabis-associated emergency department visits in the
United States: 2006–2014. J Addict Med 2019;13:193–200.

[14] Fazel S, Geddes JR, Kushel M. The health of homeless people in high-
income countries: descriptive epidemiology, health consequences, and
clinical and policy recommendations. Lancet 2014;384:1529–40.

[15] Roy L, Crocker AG, Nicholls TL, Latimer EA, Ayllon AR. Criminal
behavior and victimization among homeless individuals with severe
mental illness: a systematic review. Psychiatr Serv 2014;65:739–50.

[16] Baggett TP, Chang Y, Singer DE, et al. Tobacco-, alcohol-, and drug-
attributable deaths and their contribution to mortality disparities in a
cohort of homeless adults in Boston. Am J Public Health 2015;
105:1189–97.

[17] Brown RT, Hemati K, Riley ED, et al. Geriatric conditions in a
population-based sample of older homeless adults. Gerontologist 2017;
57:757–66.

[18] Culhane DP, Metraux S, Byrne T, Stino M, Bainbridge J. The age
structure of contemporary homelessness: evidence and implications for
public policy. Anal Soc Issues Public Policy 2013;13:228–44.

[19] Spinelli MA, Ponath C, Tieu L, Hurstak EE, Guzman D, Kushel M.
Factors associated with substance use in older homeless adults: results
from the HOPE HOME study. Subst Abus 2017;38:88–94.
7

[20] AHRQ. HCUP State Inpatient Databases (SID). Healthcare Cost and
Utilization Project (HCUP). 2005–2009. Rockville, MD: Agency for
Healthcare Research and Quality. Available at: www.hcup-us.ahrq.gov/
sidoverview.jsp. Accessed October 28, 2019.

[21] Hanley JA, Negassa A, Edwardes MDD, Forrester JE. Statistical analysis
of correlated data using generalized estimating equations: An orienta-
tion. Am J Epidemiol 2003;157:364–75.

[22] Cheng T, Small W, Nosova E, et al. Nonmedical prescription opioid use
and illegal drug use: initiation trajectory and related risks among people
who use illegal drugs in Vancouver, Canada. BMC Res Notes 2018;
11:35.

[23] Galea S, Vlahov D. Social determinants and the health of drug users:
socioeconomic status, homelessness, and incarceration. Public Health
Rep 2002;117(Suppl 1):S135.

[24] Choi H, Yeom H, Chun SY, Yoo JW. Hepatitis C screening in opioid
epidemics in the United States and societal perspectives. Liver Int
2018;38:1330–1330.

[25] Hagan H, Pouget ER, Des Jarlais DC, Lelutiu-Weinberger C. Meta-
regression of hepatitis C virus infection in relation to time since onset of
illicit drug injection: the influence of time and place. Am J Epidemiol
2008;168:1099–109.

[26] Davidai S, Gilovich T, Ross LD. The meaning of default options for
potential organ donors. Proc Natl Acad Sci U S A 2012;109:
15201–5.

[27] North CS, Eyrich-Garg KM, Pollio DE, Thirthalli J. A prospective study
of substance use and housing stability in a homeless population. Soc
Psychiatry Psychiatr Epidemiol 2010;45:1055–62.

[28] Johnson G, Chamberlain C. Homelessness and substance abuse: which
comes first? Aust Soc Work 2008;61:342–56.

[29] Salit SA, Kuhn EM, Hartz AJ, Vu JM, Mosso AL. Hospitalization costs
associated with homelessness in New York City. N Engl J Med
1998;338:1734–40.

[30] Twillman RK, Kirch R, Gilson A. Efforts to control prescription drug
abuse: why clinicians should be concerned and take action as essential
advocates for rational policy. CA Cancer J Clin 2014;64:369–76.

[31] Hyshka E, Anderson JT, Wild TC. Perceived unmet need and barriers to
care amongst street-involved people who use illicit drugs. Drug Alcohol
Rev 2017;36:295–304.

[32] Paulozzi LJ. Drug-induced deaths – United States, 2003–2007. MMWR
2011:60–1.

[33] Karaca Z (AHRQ), Wong H (AHRQ), Mutter R (AHRQ). Character-
istics of Homeless and Non-Homeless Individuals Using Inpatient and
Emergency Department Services, 2008. Statistical Brief #152. March
2013. Agency for Healthcare Research and Quality, Rockville, MD.
Available at http://www.hcup-us.ahrq.gov/reports/statbriefs/sb152.pdf.

[34] McGuire J, Mares A. Hoptel equalizes length of stay for homeless and
domiciled inpatients. Med Care 2000;38:1003–10.

[35] Donley AM, Wright JD. The health of the homeless. Sociol Compass
2018;12:e12550.

[36] Hecht L, Coyle B. Elderly homeless: a comparison of older and younger
adult emergency shelter seekers in Bakersfield, California. Am Behav Sci
2001;45:66–79.

[37] Fisher B, Hovell M, Hofstetter CR, Hough R. Risks associated with long-
term homelessness among women: battery, rape, and HIV infection. Int J
Health Serv 1995;25:351–69.

[38] Johnson KD, Whitbeck LB, Hoyt DR. Substance abuse disorders
among homeless and runaway adolescents. J Drug Issues 2005;35:
799–816.

[39] Brakenhoff B, Jang B, Slesnick N, Snyder A. Longitudinal predictors of
homelessness: findings from the National Longitudinal Survey of Youth-
97. J Youth Stud 2015;18:1015–34.

[40] Tucker JS, Edelen MO, Ellickson PL, Klein DJ. Running away from
home: a longitudinal study of adolescent risk factors and young adult
outcomes. J Youth Adolesc 2011;40:507–18.

http://www.hcup-us.ahrq.gov/sidoverview.jsp
http://www.hcup-us.ahrq.gov/sidoverview.jsp
http://www.hcup-us.ahrq.gov/reports/statbriefs/sb152.pdf
http://www.md-journal.com

	Trends and age-related characteristics of substance use in the hospitalized homeless population
	1 Introduction
	2 Methods
	2.1 Data source and study population
	2.2 Dependent variable
	2.3 Independent variable
	2.4 Covariates
	2.5 Statistical analysis

	3 Results
	4 Discussion
	Author contributions
	References


