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a b s t r a c t

Background: Homeless individuals are an extremely vulnerable and underserved population characterized by
overlapping problems of mental illness and substance use. Given the fact that mood disorders are frequently
associated with substance use disorders, we wanted to further highlight the role of excitement in substance
abuse. Patterns of substance abuse among homeless suffering from unipolar and bipolar depression were
compared. The “self-medication hypothesis” which would predict no-differences in substance preference by
unipolar (UP) and bipolar (BP) depressed homeless was tested.
Methods: Homeless individuals from the Vancouver At Home/Chez Soi study were selected for lifetime UP and
lifetime BP depression and patterns of substances abused in the previous 12 months were identified with the
Mini-International Neuropsychiatric Interview. Differences in substance use between BP-depressed homeless
and UP-depressed homeless were tested using Chi-square and logistic regression techniques.
Results: No significant differences were observed between UP and BP homeless demographics. The bipolar
depressed homeless (BDH) group displayed a higher percentage of Central Nervous System (CNS) Stimulants
(χ 8.66, p¼0.004) and Opiates (χ 6.41, p¼0.013) as compared to the unipolar depressed homeless (UDH)
group. CSN Stimulant was the only predictor within the BDH Group (χ2 8.74 df 1 po0.003).
Limitations: Data collected are self-reported and no urinalyses were performed.
Conclusions: The results support the hypothesis that beyond the self-medication hypothesis, bipolarity is
strictly correlated to substance use; this correlation is also verified in a homeless population.

& 2015 Elsevier B.V. All rights reserved.

1. Introduction

Homeless individuals are an extremely vulnerable and an under-
served population (Krausz et al., 2013) and pose a challenge to
individuals, communities, and public systems of care (Fichter and
Quadflieg, 2001). Homeless populations are characterized by a high
prevalence of substance use disorders (SUD) and serious mental illness
(Fazel et al., 2008; Krausz et al., 2013; Palepu et al., 2013; Patterson
et al., 2013). Between 29% and 75% of homeless use alcohol and/or

illicit drugs (Edens et al., 2011; Schutz et al., 2013; Velasquez et al.,
2000; Vila-Rodriguez et al., 2013), while alcohol in particular has been
found to be used by 35–51% of homeless samples tested (Haugland
et al., 1997; Kushel et al., 2001; O’Toole T et al., 2004).

With drug use increasing it can be challenged that illicit drugs may
eclipse or outcompete alcohol as the substance of choice in this
population (North et al., 2004; O’Toole T et al., 2004). Substances such
as cocaine have become extremely popular and found to be used by
29–49% of homeless (Appel et al., 2001; Haugland et al., 1997; Lambert
and Caces, 1995; Lee et al., 2005) with a SUD prevalence rate of about
49–53% (Haugland et al., 1997; O’Toole T et al., 2004). Crack cocaine in
particular has experienced a remarkable rise in use among homeless
populations over the last two decades (Fischer and Breakey, 1991;
North et al., 2004), attributed at least in part to greater availability and
affordability of the drug (North et al., 2010).
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A number of studies have found between one quarter and one
third of homeless persons have a serious mental illness such as
schizophrenia, bipolar disorder, or major depressive disorder (Fischer
and Breakey, 1991; Folsom and Jeste, 2002; Sullivan et al., 2000). Of
particular interest is the huge variation in prevalence for major
psychiatric diagnoses observed across studies. For example, psychosis
ranges from 2% to 31%, depression from 4% to 41%, and personality
disorder from 3% to 71% (Fazel et al., 2008). Mental disorder estimates
from homeless studies in Western countries have found the preva-
lence rate of having at least one current mental disorder to be
approximately 50–70% (Fazel et al., 2008; Fischer and Breakey, 1991;
Koegel et al., 1988; North et al., 2004; Vazquez et al., 1997), while in
North America, in particular, can be as high as 95%. This large variation
is likely driven by a high prevalence of co-morbid substance depen-
dence (82.6%) (Krausz et al., 2013).

1.1. Bipolar disorder in homeless populations

Bipolar depression is of particular interest in homeless populations
because individuals with bipolar disorder have higher rates of home-
lessness, compared to those with unipolar depression (Folsom et al.,
2005). Similarly, patients who had a history of homelessness have
increased odds of being assessed for bipolar symptoms (Kilbourne et
al., 2010). In recent studies, bipolar disorder, particularly lifetime
hypomanic symptoms were found to be present in 40–44% of a
Canadian homeless population (Krausz et al., 2013; Schutz et al.,
2013). Moreover, homeless individuals described as problem gamblers
were 3.6 times more likely than non-problem homeless gamblers to
meet diagnostic criteria for bipolar disorder (Nower et al., 2014).
However, the extant literature provides circumstantial evidence at best
on substance use and bipolar disorder in actual homeless populations.

In contrast, within non-homeless populations a great deal more is
understood between the relationship of bipolar disorder and sub-
stance misuse. Foremost, they are commonly co-morbid (Merikangas
et al., 2008) with the bipolar spectrum being associated with cocaine
(Cocores et al., 1987; Maremmani et al., 2008; Nunes et al., 1989;
Perugi et al., 2012; Post and Kalivas, 2013; Weiss and Mirin, 1986),
cannabis (Arias et al., 2013; Ashton et al., 2005; Do and Mezuk, 2013;
Maremmani et al., 2000b, 2004, 2006a), benzodiazepines (Brunette et
al., 2003; Lin et al., 2011; Perugi et al., 2002), alcohol (Bernardt and
Murray, 1986; Brousse et al., 2008; Chengappa et al., 2000; Dunner et
al., 1979; Farren et al., 2013; Fletcher et al., 2013; Freed, 1969; Nery et
al., 2010; Weiss and Mirin, 1989) and heroin (Maremmani, 2013;
Maremmani et al., 2014a). Indeed, because bipolar spectrum disorders
and addiction are so often comorbid, each operates as reciprocal risk
factors and should be viewed from a unified perspective (Camacho
and Akiskal, 2005; Maremmani et al., 2006b). Maremmani et al.
(2002) and later Pani et al. (2010) suggested that the bipolar spectrum
is the psychic substrate for the development of a substance-resorting
attitude. For example, cyclothymic and irritable traits rather than
mood elation and mania can lead to increase exposure of pro-manic
stimulation in a self-regenerating circuit (Maremmani et al., 2009,
2006b). From this broader perspective, mood, anxiety and impulse-
control dysregulation is thought to be at the very core of both the
origins and clinical manifestations of addiction (Pani et al., 2010).

A popular explanatory construct is the “self-medication hypothesis”
(SMH), as originally described by Khantzian (Khantzian, 1985). The
SMH suggests that at the heart of addictive disorders is suffering, not
the seeking of pleasure, reward, or self-destruction. There are two
important aspects of the SMH: (1) Individuals use, abuse, and become
dependent upon substances because they relieve states of distress; and
(2) there is a considerable degree of psychopharmacologic specificity in
an individual's preferred drug. Experimenting with different drugs, a
person susceptible to addiction would discover that a particular drug
relieves, ameliorates, or changes different painful affect (e.g. feeling)
states and becomes a favoured drug (Khantzian, 1985).

The purpose of this paper is two-fold: first, to describe the pattern
of substance use in a homeless population with mood disorders in the
past 12 months. Second, to determine if different mood symptoms
(unipolar vs. bipolar) are associated with different substances as
suggested by the self-medication hypothesis (SMH).

2. Methods

2.1. Design of the study

This study is a cross sectional naturalistic study. The study utilizes
data from the At Home/Chez Soi study which is a 4-year randomized
control study, designed to test the effectiveness of Housing First for
mentally ill homeless across five major cities in Canada (Goering et al.,
2011). The present study included patients who participated in the City
of Vancouver wing of the At Home/Chez Soi study. All participants
are Canadian citizens, at least 19 years of age, who met criteria for
homelessness or precarious housing and have a current mental
disorder. Data were collected during face-to-face interviews in specific
facilities. For details see Goering et al. (2011) and Somers et al. (2013).

2.2. Sample

The Vancouver sample of the At Home/Chez Soi study sample is
comprised of 497 subjects. All subjects met criteria for homelessness
or precarious housing and received a diagnosis of mental illness,
according to Mini-International Neuropsychiatric Interview (MINI). For
the present study, these patients were screened for 1) current or past
depressive episodes, and 2) current or past manic or hypomanic
episodes to a baseline evaluation to identify subjects affected by
unipolar and bipolar depression. This yielded 319 homeless indivi-
duals: mean age was 39710 (range: 19–66). A total of 223 (69.9%)
were males; 52 (16.3%) with aboriginal origin; 180 (56.4%) with less
than 9 years of education; 302 (94.7%) living alone; 303 (95%)
unemployed. Of the 319 subjects, 153 homeless had a history of
bipolar depression (48%). Of these, 101 (66%) were males; mean age
was 40710 (range: 20–66). A total of 166 homeless had a history of
unipolar depression (52%). Of these 122 (73.5%) were males; mean age
was 39711 (range: 19–65). These two groups were then compared
for demographic and substance use variables.

2.3. Instruments

The following instruments were used:

2.3.1. Mini-International Neuropsychiatric Interview (MINI)
Lifetime and current mental and substance use disorders were

estimated from the MINI International Neuropsychiatric Interview Plus,
version 5.0.0 (Sheehan et al., 1998). The MINI Plus is a structured
clinical interview based on the diagnostic criteria in the Diagnostic and
Statistical Manual of Mental Disorders, 4th edition (DSM-IV) (A.P.A.,
1994) and the International Statistical Classification of Diseases and
Related Health Problems, Tenth Revision (ICD-10) (WHO, 1992). It was
designed to assess Axis I substance use disorders and mental disorders
as well as Axis II antisocial personality disorder. For the current study,
we included information regarding the following diagnoses: drug
dependence, alcohol dependence, depressive, manic, and hypomanic
episodes, psychotic disorders, panic disorder, social anxiety disorder,
posttraumatic stress disorder (PTSD), and obsessive-compulsive dis-
order (OCD). The time frames used to assess current mental disorders
were 4 weeks for psychotic disorder, panic disorder, social anxiety
disorder, PTSD, and OCD; 12 months for alcohol dependence and drug
dependence; 2 weeks for depressive episodes; and “current” for manic
and hypomanic episodes. The MINI Plus has been shown to be reliable
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and valid in several studies in the United States and Europe (Sheehan et
al., 1998).

2.3.2. Demographics, Service and Housing History (DSHH)
Demographic information collected was age, marital status, hous-

ing situation, education, source of income, and social contacts.
Participants were also asked whether they had ever been in prison,
jail, or juvenile detention overnight or longer. They were also asked to
identify which ethnic group/descent they belonged to. The list of
options included European/Caucasian, Aboriginal, African, Asian, His-
panic/Latin American, and other. The Aboriginal people – Cree, Carrier,
Dene who participated in this study represented First Nations found
throughout British Columbia (Goering).

2.3.3. Substances of abuse
The pattern of substance abuse by patients in the previous 12

months was assessed using the MINI. We decided to cluster substance
abuse into seven major groups based on the psychoactive effect of the
drugs:

1. Central Nervous System Stimulants (CNS Stimulants), which com-
prise amphetamines, crystal methamphetamine, dextroamphe-
tamine, methylphenidate, diet pills, cocaine (taken as nasal
insufflation, intravenous, freebase, crack).

2. Alcohol
3. Tranquillizers, which comprise methaqualone, secobarbital, dia-

zepam, alprazolam, chlordiazepoxide, lorazepam, flurazepam,
triazolam, barbiturates, meprobamate, gamma hydroxybuty-
rate, flunitrazepam.

4. Hallucinogens, which comprise lysergic acid diethylamide
(LSD), mescaline, peyote, psilocybin, 2,5-dimethoxy-4-methyl-
amphetamine (STP), ecstasy (MDMA), methylendioxyampheta-
mine (MDA), 1-(1-phencyclohexyl) piperidine (PCP), ketamine.

5. Inhalants, which comprise ethyl chloride, nitrous oxide, amyl or
butyl nitrate (poppers).

6. Cannabinoids, which comprise marijuana, hashish, Δ9-tetrahy-
drocannabinol (THC).

7. Opioids, which comprise heroin, morphine, hydromorphone,
opium, meperidine, methadone, propoxyphene, codeine, oxy-
codone, hydrocodone.

2.4. Data analyses

We compared substance use between bipolar depressed home-
less (BDH) and unipolar depressed homeless (UDH) using Chi-
square test and Student's t-test as appropriate (po0.05).

Multivariate logistic regression analyses were used to calculate
odds ratios for the factors associated with BDH, considering diffe-
rent cluster of substance abuse. All analyses were performed using
SPSS 20.0.

3. Results

Table 1 shows that no differences were observed between BDH
and UDH regarding to age, sex, living situation (alone or other-
wise), educational level (less or more than 9 years), occupation
(employer or unemployed) and ethnicity (aboriginal or otherwise).

Table 2 shows the differences between BDH and UDH regarding
to their substance abuse in the previous 12 months. BDH more
frequently used CNS stimulants and opiates compared to UDH. No
differences were found between the 2 groups regarding the use of
alcohol, tranquillizers, cannabinoids, hallucinogens and inhalants.

Table 3 shows the results of the backward logistic regression
including predictive factors identified in the BDH group from the
univariate analysis. On the basis of this analysis, the odds of having
bipolar depression were higher for homeless using CNS stimulants
(OR¼2.00).

4. Discussion

The present study found distinct differences between UDH and
BDH groups in respect to patterns of substance abuse in the past 12
months. The BDH group expressed higher abuse levels of CNS
stimulants and opiates than the UDH group. These findings coincide
to the extant literature describing the relationship between mental

Table 1
Demographic data of 153 BDH compared with 172 UDH.

Total N¼319 Bipolar depression homeless N¼153 Unipolar depression homeless N¼166 p
M7SD M7SD M7SD T

Age 39710 (19–66) 40710 (20–66) 39711 (19–65) �1.005 0.316
N (%) N (%) N (%) χ

Sex (Male) 223 (69.9) 101 (66.0) 122 (73.5) 2.11 0.179
Living (Alone) 302 (94.7) 144 (94.1) 158 (95.2) 0.178 0.804
Education (o9 years) 180 (56.4) 80 (52.3) 100 (60.2) 2.04 0.175
Occupation (unemployed) 303 (95.0) 142 (92.8) 161 (97.0) 2.91 0.123
Ethnicity (aboriginal) 52 (16.3) 21 (13.7) 31 (18.7) 1.42 0.288

Table 2
Substance use (last 12 months) of 153 BDH compared with UDH.

Bipolar depression
homeless N¼153

Unipolar depression
homeless N¼166

N(%) N(%) χ p

CNS stimulants 110 (71.9) 93 (56.0) 8.66 0.004
Alcohol 66 (43.1) 81 (48.8) 1.02 0.315
Tranquillizer 21 (13.7) 14 (8.4) 2.28 0.153
Opiates 64 (41.8) 47 (28.3) 6.41 0.013
Cannabinoids 79 (51.6) 91 (54.8) 0.32 0.577
Hallucinogens 27 (17.6) 20 (12.0) 1.98 0.206
Inhalants 3 (2.0) 5 (3.0) 0.36 0.725

Table 3
Logistic regression: Bipolar depression is criterion. Substance use patterns are
predictors.

STEP B Odds ratio Min Max p

Variables in the equation
CNS stimulants 1 0.697 2.00 1.259 3.204 0.003
Variables not in the equation
Opiates
Statistics: χ2 8.74 df 1 po0.003.
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illness and substance abuse in general (Foster et al., 2012; Krausz et al.,
2013; O’Toole T et al., 2004; Palepu et al., 2013; Patterson et al., 2013;
Schutz et al., 2013; Taplin et al., 2014; Torchalla et al., 2011) however,
studies looking into the relationship between substance abuse and
bipolar disorder in homeless populations is lacking at best. Further-
more, no difference in alcohol, sedative, cannabis, inhalant and
hallucinogen use was found between BDH and UDH groups, contra-
dicting previous studies on the relationship between bipolar disorder
and substance use. For example, a 6.2 odds ratio for the co-occurrence
of mania and alcoholism and a 1.7 odds ratio for comorbid depression
and alcoholism have been reported (Helzer and Pryzbeck, 1988). In
addition, the Epidemiologic Catchment Area (ECA) Survey of Mental
Disorders reported higher alcohol abuse and dependence between
bipolar II subjects (Bernardt and Murray, 1986; Regier et al., 1990;
Sherwood Brown et al., 2001). Similarly, some studies suggest that in
addition to alcohol, cannabis, cocaine and other opioids are most often
abused by bipolar subjects (Cerullo and Strakowski, 2007). However,
as shown by the present study such patterns of use are not specific to
bipolar homeless patients as shown by other studies that difference
between alcohol, sedatives, cannabis, inhalants and hallucinogens use
between BDH and UDH (Hasin et al., 1985). Lifetime use of cannabis
among bipolar patients appears to be around 70% and approximately
30% of patients with bipolar disorder report comorbid cannabis abuse
or dependence (Agrawal et al., 2011; Bally et al., 2014). There is a lack
of data in literature regarding inhalant and hallucinogen use with
respect to unipolar and bipolar depression.

With regards to cocaine abuse in BDH, the present research found a
higher rate of cocaine abuse among the BDH sample. This is consistent
with previous research that has reported a correlation between cocaine
abuse and bipolar spectrum disorders (Maremmani et al., 2008).
Bipolar patients have also been reported to increase stimulant use
during mania in order to accentuate the manic high (Strakowski and
DelBello, 2000). The rate of comorbidity reported between cocaine and
bipolarity has been in the range of 29–39% (Estroff et al., 1985; Mueser
et al., 1992) and prevalence rates of bipolar disorder of 22% (Mirin and
Weiss, 1986) and 30% (Nunes et al., 1989) have been reported among
cocaine users. In the latter study, bipolar depressionwas more frequent
than unipolar depression (30% vs. 13%). In terms of specificity, a link
seems to exist between cocaine use, as evaluated among polyabusers of
different categories, and bipolar disorders (Maremmani et al., 2000b,
2008; Pacini et al., 2010). With regards to the self-medication hypoth-
esis (Khantzian, 1985, 1997), the present findings show that individuals
with bipolar disorder have a predisposition for stimulant use in order
to maintain their euphoria. Specifically, hypomania and mood elation
are a pleasurable and rewarding experience that, in bipolar patients,
can be started or prolonged by the use of central nervous system
stimulant drugs. For such patients, the “self-medication” hypothesis is
best termed the “self-enhancement” hypothesis (Camacho and Akiskal,
2005; Maremmani et al., 2012).

Opioids were more frequently abused in BDH. The link between
heroin addiction and bipolar disorder is generally accepted both in in-
patient and out-patient settings (Maremmani et al., 2000a, 2000b,
1994, 2012, 2005). Some data indicated about one quarter of bipolar
patients with dual diagnosis using opioids (Nallet et al., 2013). Mood
disorders are the most frequent form of psychiatric comorbidity for
heroin addiction with 12–54% of heroin addicts currently depressed
(Dorus and Senay, 1980; Lehman and De Angelis, 1972; Steer and
Kotzer, 1980; Wieland and Sola, 1970). Cyclothymia has been observed
in 3–6% of cases (Kosten and Rounsaville, 1986; Mirin andWeiss, 1986)
and hypomania in 16% (Mirin and Weiss, 1986). A later study found
that cyclothymia, and to a lesser extent irritable traits could represent
the temperamental profile of heroin addicts (Khazaal et al., 2013;
Maremmani et al., 2009). In the last decade the impact of opioids on
psychopathology has been investigated (Comfort, 1977; Emrich et al.,
1982; Gold et al., 1982; Maremmani et al., 2014b) and although results
cannot rule out the possibility that bipolar heroin addicts use heroin in

a self-therapeutic manner, any initial beneficial effect exerted by the
substance on emotional instability would soon be followed by a
mood-destabilizing action, which would accelerate the course of the
illness and ultimately lead to aworse clinical presentation, both on the
addictive and psychopathological plane (Maremmani et al., 2013). The
link between bipolarity and substance abuse is still an open and
unclear issue. Some studies find no differences in substance use
between bipolar and unipolar subjects (Galvão et al., 2013; Rastelli
et al., 2013; Scott et al., 2013), while others suggest that drug abuse co-
occurs with mania or bipolar depression with greater probability than
with unipolar depression (Bernardt and Murray, 1986; Grant et al.,
2004; Leventhal et al., 2011; Olfson et al., 2005; Regier et al., 1990).
More than half of bipolar subjects in the ECA Survey had a SUD (Regier
et al., 1990), most frequently alcohol and cannabis, followed by cocaine
and opioids (Cerullo and Strakowski, 2007). Alcohol, cocaine and
cannabis are commonly abused in bipolar patients, although reported
prevalence rates are widely variable from 18% to 75% (Bernardt and
Murray, 1986; Dunner et al., 1979; Estroff et al., 1985; Freed, 1969;
Hensel et al., 1979; Maremmani et al., 2000b, 2000c; Miller et al.,
1989; Weiss and Mirin, 1989). Individuals with mania are 8.4 times
more likely to experience lifetime drug dependence as compared to
the general population (Do and Mezuk, 2013). Even sub-syndromal
forms of bipolar disorder, such as hypomania, are associated with a
wide range of substance use and misuse outcomes (D’Mello et al.,
1995; Do and Mezuk, 2013). A history of substance abuse preceding
first episode has been reported to correlate with a manic predominant
polarity (Carvalho et al., 2014; Colom and Vieta, 2009; Popovic et al.,
2014). More than one third of individuals with hypomania had a
comorbid SUD, and these associations were seen across a range of
psychoactive substances (Albanese et al., 2006; D’Mello et al., 1995; Do
and Mezuk, 2013). Results support the categorical approach of bipolar
disorders, thus it seems that a vulnerability factor for a subgroup of
homeless patients with substance abuse has been underlined
(Hesselbrock and Hesselbrock, 2006; Schlaff et al., 2011). The extra-
ordinary high incidence of co-occurring substance abuse is in general
associated with bipolar disorder and, in particular, a high occurrence
of stimulant use cannot be reduced to “self-medication hypothesis”
as it was originally described (Goldberg, 2001; Khantzian, 1985;
Khantzian and Albanese, 2009; Maremmani et al., 2012).

Examining substance abuse overall, bipolar spectrum disorders and
addiction should be best considered under a unitary perspective. A
common background links mania and addiction: excitement and
impulsivity. For these reasons, and looking at the high frequency of
comorbidity, we can assume that the two conditions probably share a
common biological substrate with common reinforcement. Patients
whose disorders fall under the bipolar spectrum, considering its soft-
spectrum and its hyperthymic and cyclothymic temperamental sub-
strates, are at increased risk for substance use, possibly moving towards
addiction through exposure to intrinsically dependence-producing
substances (Bacciardi et al., 2013; Maremmani et al., 2006b; Swann
et al., 2004).

5. Limitations

Data collected are self-reported and no urinalyses were performed.
We considered lifetime psychiatric diagnosis and self-reported sub-
stance use in the previous 12 months and therefore cannot highlight
which specific substances were used during single polarity on the
mood disorder spectrum.

6. Conclusions

This study further supports the hypothesis that, beyond the self-
medication hypothesis, bipolarity is strictly correlated to substance
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use. This correlation is verified also in the particular population of
homeless.
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