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Abstract

Drug overdose is a major cause of death among homeless people, but little is known about the
characteristics of homeless overdose decedents. We conducted a retrospective record review of 219
adult patients of Boston Health Care for the Homeless Program (BHCHP) who died of drug
overdose in 2003-2008. We assessed the substances implicated in overdose and the health and
service use characteristics of decedents prior to death. Eighty-one percent of overdose deaths
involved opioids and 40% involved multiple drugs. Problem substance use (85%), psychiatric
illness (61%), and chronic pain (45%) were common, and 32% had documentation of all three.
Half were well-connected to BHCHP, and 35% had a clinic visit within 90 days of death. The
complex health histories and frequent health care contacts of homeless drug overdose decedents
suggest that clinical facilities may be an important frontline venue for overdose education,
naloxone distribution, and integrated substance use treatment programming.
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In the United States, drug overdoses have surpassed motor vehicle crashes as the leading
cause of injury-related death.> Drug-related deaths are particularly common among
homeless individuals.23 In a study of 28,033 adults seen at Boston Health Care for the
Homeless Program (BHCHP) in 2003-2008, drug overdose caused one in three deaths

Correspondence to: Leah K. Bauer, | eahkbauer @n=i | . com



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Bauer et al.

Methods

Page 2

among those under the age of 45 years, a death rate 16 to 24 times higher than in the
Massachusetts general population.? The age- and sex-adjusted rate of drug overdose death in
this cohort was three times higher than in a BHCHP cohort from 15 years earlier? and
mirrored a similar increase nationally during the same time period.# Data on deaths among
homeless people in New York City and San Francisco echoed the findings in Boston,>~’
suggesting that drug overdose may be an emerging problem among homeless people in U.S.
cities.

In the general population, individuals who die of drug overdose tend to have histories of
economic hardship, mental illness, and substance use disorders.8-10 Prior to death, many
endure physical disabilities and receive prescription opioids for chronic pain.1 Although
homeless people experience a high burden of similar conditions,12 no studies to our
knowledge have examined the health characteristics of homeless people who die of drug
overdose. Understanding the health characteristics of these decedents may offer insight into
overdose prevention and other clinical interventions to address this at-risk population’s
upstream medical and psychosocial needs more effectively. Given the scope of this problem,
such interventions could have a potentially important impact on public health.

Our objectives were 1) to describe the substances implicated in drug overdose deaths among
homeless overdose decedents, 2) to assess the burden of problem substance use and medical
and psychiatric illness among homeless overdose decedents, and 3) to examine the clinical
use patterns of these individuals prior to death. To accomplish these aims, we reviewed the
clinical and vital registry records of 219 BHCHP patients who died of drug overdose in
2003-2008.

Study subjects and setting

The current study focuses on 219 drug overdose decedents identified in a prior analysis of
mortality among 28,033 adults 18 years and older who were seen at BHCHP between
January 1, 2003 and December 31, 2008.2 In that study, we used probabilistic methods to
cross-link the BHCHP cohort with the Massachusetts Department of Public Health annual
death occurrence files. We based causes of death on the International Statistical
Classification of Diseases and Related Health Problems, 10th Revision (ICD-10) underlying
cause of death code in the Massachusetts mortality file. Drug overdose decedents were those
with an underlying cause of death listed as unintentional (ICD-10 codes X40-X44) or
undetermined intent (ICD-10 codes Y10-Y14) drug poisonings. We included undetermined
intent drug poisonings because Massachusetts medical examiners made relatively frequent
use of this category prior to a policy change in 2005 at the Office of the Chief Medical
Examiner requiring that most of these deaths be categorized as unintentional.13 Additionally,
poisonings of undetermined intent more closely resemble unintentional poisonings than
suicidal poisonings.14

For each drug overdose death, we examined the multiple cause of death fields in the death
occurrence file to ascertain which substances were implicated in the overdose. We classified
these agents according to the convention used by the Massachusetts Department of Public
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Health.13 We recorded whether alcohol intoxication or poisoning (ICD-10 codes X45, Y45,
T51, or F10.0) was documented anywhere in the multiple cause of death fields for drug
overdose decedents, but we did not include deaths where alcohol poisoning (ICD-10 codes
X45 and Y15) was judged to be the underlying cause of death (N=6) because such deaths
are clinically and epidemiologically distinct from drug overdose deaths and are generally
considered separately.15-17

In keeping with convention,15-17 we also did not include patients whose underlying cause of
death was coded as a mental or behavioral disorder due to psychoactive substance use
(ICD-10 codes F10-F19), as these codes are generally intended for deaths related to a
chronic pattern of substance abuse rather than acute poisoning.18 While individuals who die
of drug overdose may have an underlying chronic substance use disorder, the mechanism of
death is an acute poisoning event that presents a distinct opportunity for prevention efforts.

Although patients must be homeless to enroll in services at BHCHP, some individuals
continue receiving care at BHCHP after they are no longer homeless. As a result, the
overdose decedents examined in this study were homeless at some point but may not have
been homeless at the time of death. Because all subjects were deceased at the time of record
review, the Partners Human Research Committee judged this study to be not human subjects
research.

Data collection procedures

Two investigators (LKB, JKB) conducted manual chart reviews of the BHCHP electronic
health records of overdose decedents using a standardized approach and abstracted data into
an electronic data collection form. These investigators reviewed a random selection of each
other’s charts to ensure consistent methodology. Discrepancies were resolved through team-
based discussion and charts were re-reviewed as necessary. We supplemented manual chart
review with automated data query procedures to abstract relevant ICD-9 and DSM-IV
diagnostic codes applied during clinical encounters. Commonly used diagnostic codes for
substance use, psychiatric, and chronic pain conditions were generated by physician
investigators (LKB, JKB). These codes were then expanded by searching a comprehensive
listing of ICD-9 codes for related terms, and then reviewed clinically by investigators (LKB,
JKB) to streamline the list of codes for relevance and accuracy prior to automatic data query.
Please contact the authors for a full list of diagnostic codes used. Electronic prescriptions
written during clinical encounters were noted, as well as data on the frequency and type of
clinical encounters at BHCHP.

Study variables

We collected data on demographic characteristics, substance use, psychiatric diagnoses,
selected medical conditions, and characteristics of clinical encounters at BHCHP. Our
selection of variables was guided by review of the literature relating to drug overdose
mortality.
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Demographic characteristics—We recorded age, sex, and race/ethnicity, since prior
studies have suggested that young men!920 and individuals who are White?! are
overrepresented among overdose decedents.

Problem substance use—Having a substance use disorder is a known risk factor for
misusing opioids and for drug overdose.21-23 However, establishing a formal diagnosis of
substance use disorder by chart review poses several challenges because of clinician under-
documentation as well as complex diagnostic criteria. Instead, we established a framework
for identifying “problem substance use” when any of the following criteria were met: 1)
ICD-9 codes corresponding to substance use disorders, including codes for abuse and
dependence of alcohol, opioids, cocaine, cannabis, amphetamines, hallucinogens, sedatives/
hypnotics/anxiolytics, multiple substances, and other and unknown substances, were
documented by an evaluating clinician; 2) free-text diagnoses of “substance use disorder,”
“substance abuse,” or “substance dependence” were documented in the patient’s narrative
problem list by an evaluating clinician; 3) a patient self-reported drug or alcohol abuse
during a clinical encounter; 4) a clinician documented that a patient was intoxicated or
impaired by a substance at the time of clinical evaluation, since this suggests use in larger
amounts than intended and compromised social role obligations in the patient-clinician
relationship; or 5) charted evidence of continued substance use despite persistent or
recurrent social or interpersonal problems such as incarceration, unemployment,
interpersonal difficulties, or persistent homelessness, as reflected in the social history and
narrative body of clinical notes. Although these criteria do not establish a formal diagnosis
of substance use disorder, they are generally concordant with the diagnostic criteria for
substance abuse as set forth in the Diagnostic and Statistical Manual 4th Edition (DSM
1Vv).24

For individuals with evidence of problem substance use, we noted the specific substances
used and classified these as heroin, non-heroin opioids, cocaine, alcohol, benzodiazepines,
marijuana, and other or unknown substances. We made note of whether decedents had been
involved in any form of substance abuse treatment at any point prior to death, including
inpatient detoxification, residential or day treatment programs, peer support groups, or
medication-assisted opioid dependence treatment with methadone or buprenorphine.

Psychiatric conditions—We recorded whether decedents had a lifetime history of
depression, post-traumatic stress disorder (PTSD), other anxiety disorders, and attention
deficit hyperactivity disorder (ADHD), since studies have suggested that these diagnoses
may be associated with prescription opioid abuse23 and fatal overdose.? We also included
bipolar disorder and psychotic disorders (schizophrenia and schizoaffective disorder) due to
their tendency to be highly disabling conditions that are seen more frequently among
homeless people.12:25 We determined the presence of these conditions based on either
charted ICD-9 or DSM-IV codes consistent with the diagnoses of interest, or free-text
entries indicating these diagnoses in the medical, psychiatric, or social history sections of the
clinical record. We also recorded any history of suicidal ideation or past suicide attempts,
since these are known risk factors for death in substance-dependent patients.26
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Medical conditions—Chronic pain is defined by the International Association for the
Study of Pain as pain persisting beyond expected healing time, which is generally
considered to be three months in the absence of other criteria.2’ We considered individuals
to have a history of chronic pain if: 1) the medical record contained an ICD-9 code denoting
either a pain diagnosis with achronic descriptor (e.g., lower back pain) or a chronic medical
diagnosis with pain as a predominant clinical feature (e.g., postherpetic neuralgia), 2) a
specific pain complaint was clinically assessed more than once over a period of three months
or longer, or 3) the clinical record indicated a past pain complaint that persisted for three
months or longer. We considered HIV and hepatitis C diagnoses based on the presence of
relevant ICD-9 codes, a charted diagnosis of these conditions, or laboratory results in the
clinical record. We included these diagnoses because their acquisition is often related to
substance use, and because people with these conditions who continue to use drugs may be
at a uniquely high risk of death.23:28.29

Clinical use characteristics—We noted whether decedents had an in-person encounter
at BHCHP within 90 days of death. We considered this a timeframe in which is was likely
feasible to identify issues that may have contributed to the subsequent overdose. We
categorized these visits according to the type of service rendered: medical, mental health,
case management, dental, or other.

We assessed the level of engagement and continuity of care using operational definitions
developed at BHCHP and employed program-wide for the purpose of risk stratification and
strategic planning. We defined high patient engagement as having three or more medical
visits in the 12-month period prior to death. We defined high continuity of care as having a
medical visit during three or more of the five years preceding death.

We determined whether decedents had ever been prescribed certain classes of high-risk
medications and whether these prescriptions occurred within 90 days of death. High-risk
classes of prescribed medications included those with abuse potential, those that cause
sedation, and those that are toxic in overdose. Examples of such medications include any
opioids or benzodiazepines; commonly-misused psychotropic medications such as
quetiapine and gabapentin; psychotropic drugs that are toxic in overdose, including lithium
and tricyclic antidepressants; and various other prescribed drugs with street value, such as
clonidine and promethazine. We also made note of other psychotropic medications based on
their potential for drug-drug interactions and toxidromes when used in combination with
other substances.

Data analysis

To place the study sample into context, we began by comparing the characteristics of drug
overdose decedents with individuals who died of other causes and with non-decedents in the
broader cohort of all 28,033 patients seen at BHCHP in 2003-2008. We used t-tests and chi-
square tests with a significance level of p<.05 for these comparisons. The remainder of our
analyses focused solely on the 219 overdose decedents and was descriptive in nature. We
used Microsoft Access (Microsoft Corporation, Redmond, WA) for data collection and
management, Crystal Reports (Business Objects, San Jose, CA) for the automated
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components of data abstraction, and SAS soft ware, version 9.3 (SAS Institute, Cary, NC),
for data analysis.

Results

Of 1302 deaths in the original BHCHP study cohort of 28,033 adults, 219 deaths were due
to drug overdose, 1,074 deaths were due to other causes, and nine deaths had no recorded
underlying cause.

Demographics
On average, overdose decedents were 41 years old at the time of their index clinical
encounter with BHCHP (Table 1). Sixty-eight percent were White, 16.9% were Black, and
10.1% were Hispanic. Few (4.6%) were military veterans. Almost half (46.8%) died at a
residence and 40.4% died at a hospital. Nearly three-quarters of overdose decedents
underwent autopsy.

In comparison to non-decedents, drug overdose decedents were more likely to be male
(80.8% vs. 65.7%, p<.001) and differed significantly in their racial and ethnic composition
(p<.001), with an overrepresentation of non-Hispanic Whites relative to other races. In
comparison with individuals who died of other causes, overdose decedents were younger
(41.3 vs. 50.4 yrs, p <.001), less likely to be veterans (4.6 vs. 14.3%, p <.001), and more
likely to undergo an autopsy (72.2% vs. 30.7%, p<.001). The locations of death also differed
significantly for these groups (p<.001).

Aim 1: Substances implicated in overdose deaths

Forty percent of overdoses involved multiple drugs, and 31% of overdose decedents were
intoxicated with alcohol at the time of death (Table 2). Classes of drugs implicated in
overdose deaths included opioids (N=177; 80.8% of total), cocaine (N=82; 37.4%),
antidepressants (N=21; 9.6%), benzodiazepines (N=16; 7.3%), and antipsychotic agents
(N=8; 3.7%). Antidepressants, benzodiazepines, and antipsychotic agents rarely caused
overdose in isolation; the vast majority were accompanied by other drugs and/or alcohol. In
contrast, 43% of opioid overdoses and 27% of cocaine overdoses involved no other drugs or
alcohol.

Aim 2: Problem substance use, psychiatric iliness, and medical conditions

Table 3 depicts the burden of substance use, psychiatric illness, and medical conditions
among the 219 overdose decedents.

Problem substance use—Eighty-five percent of decedents had documented evidence of
problem substance use (Table 3). Alcohol was the most common substance mentioned
(63.5%), followed by opioids (53.9%), heroin (40.6%) and cocaine (40.2%). Almost one-
quarter of decedents used injection drugs. Thirty individuals (13.7%) had a documented
history of previous non-fatal overdose. Most patients (63.0%) had received some form of
substance abuse treatment in their lifetime, but far fewer had, to our knowledge, ever been
on methadone (19.6%) or buprenorphine (4.3%).
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Psychiatric conditions—Over 60% of subjects had documented psychiatric illness, with
depression being the most common diagnosis (38.8%), followed by anxiety disorders
(30.6%), bipolar disorder (16.9%), and PTSD (11.4%) (Table 3). Nearly 40% of decedents
had two or more documented psychiatric diagnoses.

Medical conditions—Forty-five percent of overdose decedents had documented evidence
of a chronic pain history (Table 3). The prevalence of HIV was 5%, and the prevalence of
hepatitis C was 23.7%.

Co-morbidity—The co-occurrence of substance use disorders, psychiatric conditions, and
chronic pain was common (Table 3). Ninety-two percent (201/219) had at least one of these
conditions, and 32% (71/219) had all three.

Aim 3: Clinical use characteristics

Forty-three percent of decedents had three or more BHCHP clinical encounters in the year
preceding their death, and about half had a documented visit during at least three of the five
years prior to their death. One-third of decedents (N=72) had at least one medical visit at
BHCHP within 90 days of death. Thirteen of these decedents (5.9% of the cohort) had a
mental health encounter during this timeframe. Forty-five decedents were prescribed a total
of 268 medications within 90 days of their death, including 20 (9.1%) who received a
prescription for opioids and 27 (12.3%) who received a prescription for other high-risk
medications. Twenty individuals received a prescription medication from the same class that
was implicated in their overdose, including 16 involving opioids. However, limitations in
ICD-10 coding precluded determination of an exact match between particular medications.

Discussion

Homeless drug overdose decedents in this study had a complex array of health needs.
Substance use disorders, mental health conditions, and chronic pain were each very
common, and one-third of decedents had documented evidence of all three. Efforts to
address and prevent drug overdose among homeless individuals will require clinical services
capable of offering integrated care across these often segregated domains of illness. This
should include coordinated pharmacologic and behavioral approaches to these problems, in
addition to sustained surveillance of mortality and cause of death patterns in this
population.’

As in studies in the general population,3%:31 young White males were over-represented in
this sample of drug overdose decedents. Opioids were the most commonly implicated
substance in overdose deaths and the most frequently documented drug of abuse in the
clinical records of overdose decedents. Although many overdose decedents had a history of
drug treatment, fewer than half of decedents with documented opioid use had received
pharmacologic treatment for opioid dependence. In particular, treatment with buprenorphine
rarely occurred. This suggests a need to expand access to and use of medication-assisted
treatment for opioid dependence, a strategy that is gaining wide support.32:33-35
Additionally, overdose education combined with community distribution of naloxone, an
antidote for opioid poisoning, significantly reduces opioid overdose fatalities36:37:38 and
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should be a component of overdose prevention efforts for homeless populations, particularly
given the high number of deaths that occurred in a private residence.

At the same time, our study suggests that the substance use disorders of overdose decedents
are not confined to opioids. This is consistent with other recent studies that show increasing
overdose deaths with polysubstance involvement.3%40 In our study, a large percentage of
overdose deaths involved multiple substances and about one-third involved alcohol
intoxication. Our medical record review reinforced the polysubstance nature of drug and
alcohol involvement, with nearly two-thirds of overdose decedents having a documented
history of problem alcohol use. This is particularly salient as a recent study shows alcohol
use disorder to be a risk factor for opioid overdose fatalities.*! Treatment programs to
prevent overdose deaths in the homeless population should be capable of broadly addressing
the co-occurring use of alcohol and multiple classes of drugs.

Despite the practical challenges in creating and sustaining a clinical relationship with
homeless individuals, about one-half of overdose decedents had longitudinal involvement
with BHCHP: over 40% had made three or more clinic visits in the year prior to their death,
and more than one-third made an office visit within three months prior to death. However,
despite the high prevalence of mental health conditions among decedents, only 6% received
specialized mental health services with BHCHP in the three months leading up to death.
Taken together, these findings suggest that clinical settings may be an important location for
identifying those at highest risk of drug overdose and delivering interventions to help
mitigate that risk. This could allow for a better understanding of barriers to services
encountered by homeless individuals at risk for drug overdose and why some services are
underutilized.

We studied overdose decedents who were seen at a large Health Care for the Homeless
program in Boston, so our findings may not be generalizable to other settings. Our clinical
chart reviews were confined to records at BHCHP. Although BHCHP operates clinical
services at over 70 sites in greater Boston and has maintained an integrated electronic health
record for more than 15 years, this record may not capture clinical information derived from
health services delivered outside BHCHP. As a result, our findings likely reflect a
conservative estimate of the burden of health conditions and the pattern of health service use
in this group of decedents. Finally, our study was descriptive in nature and did not include
chart reviews of a control group of individuals who did not die of opioid overdose. Future
studies should consider this approach in order to better clarify the risk factors for drug
overdose death among homeless individuals.

Conclusions

Homeless drug overdose decedents in Boston have a complex set of medical and behavioral
health conditions and frequently use multiple substances. Integrated, intensive,
multidisciplinary services will be required to address the medical and psychiatric needs in
homeless individuals at risk for drug overdose. Clinical facilities targeting homeless
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populations may also be important frontline venues for overdose education, naloxone
distribution, and integrated substance use treatment programs.
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Table 2
Substances implicated in overdose deaths

Number of % involving % involving % involving
Drug classimplicated in overdoses  other/multiple alcohol other/multiple
overdose (% of total)  drugclasses  intoxication  drugsor alcohol
Any drug 219 (100.0) 39.7 30.6 54.3
Opioids 177 (80.8) 446 29.9 57.1
Cocaine 82 (37.4) 64.6 329 73.2
Antidepressants 21(9.6) 90.5 52.4 95.2
Benzodiazepines 16 (7.3) 87.5 56.3 100.0
Antipsychotics/neuroleptics 8 (3.7) 875 375 87.5
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Table 3

Clinical characteristics of drug overdose decedents (N=219)

N (%)
Substance use status
Problem Substance Use 187 (85.4)
Alcohol 139 (63.5)
Any opioid 118 (53.9)
Heroin 89 (40.6)
Cocaine 88 (40.2)
Injection drug use 54  (24.7)
Marijuana 23  (10.5)
Benzodiazepines 21 (9.6)
Unspecified substance abuse 16 (7.3)
Other substance of abuse 12 (5.5)
History of drug overdose 30 (13.7)
History of substance abuse treatment 138 (63.0)
Outpatient treatment? 9  (452)
Inpatient treatment? 94 (42.9)
Methadone 27 (19.6)
Buprenorphine 6 4.3)
Mental health status
Any psychiatric condition 134 (61.2)
Depression 85 (38.8)
Anxiety disorder 67 (30.6)
Bipolar disorder 37 (16.9)
Post-traumatic stress disorder 25 (11.4)
Other or unspecified mental illness 10 (4.6)
Psychotic disorder 7 (3.2)
Attention deficit hyperactivity disorder 3 (1.4)
>2 psychiatric diagnoses 86 (39.3)
History of suicidal ideation or suicide attempt 33 (15.1)
Medical status
Chronic pain history 99 (45.2)
Human immunodeficiency virus 11 (5.0
Hepatitis C virus 52 (23.7)
Co-morbidity
Problem Substance Use (PSU) and Psychiatric Condition 127  (57.9)
PSU and Chronic Pain 90 (41.0)
Psychiatric Condition and Chronic Pain 75 (34.2)
PSU AND Psychiatric Condition AND Chronic Pain 71 (32.4)
PSU OR Psychiatric Condition OR Chronic Pain 201 (91.8)

a I
Day treatment, AA/NA/other peer led support group, residential treatment, sober house
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Inpatient Treatment, Inpatient Detox

J Health Care Poor Underserved. Author manuscript; available in PMC 2017 January 01.

Page 15



	Abstract
	Methods
	Study subjects and setting
	Data collection procedures
	Study variables
	Demographic characteristics
	Problem substance use
	Psychiatric conditions
	Medical conditions
	Clinical use characteristics

	Data analysis

	Results
	Demographics
	Aim 1: Substances implicated in overdose deaths
	Aim 2: Problem substance use, psychiatric illness, and medical conditions
	Problem substance use
	Psychiatric conditions
	Medical conditions
	Co-morbidity

	Aim 3: Clinical use characteristics

	Discussion
	Limitations
	Conclusions

	References
	Table 1
	Table 2
	Table 3

