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Comorbid Mood, Psychosis, and Marijuana
Abuse Disorders:

A Theoretical Review

Natascha Wilson, PhD
Jean Lud Cadet, MD

ABSTRACT. There is a need to bridge the gap between the fields of addiction psychiatry and general
psychiatry to effectively treat co-morbid substance abuse and psychiatric disorders. This alarming
epidemic transcends communities and severely impacts healthcare worldwide, yielding poor treatment
outcomes and prognoses for afflicted patients. Because substance abuse can exacerbate or trigger
psychosis and mood disorders, it is important to keep these issues in the forefront when evaluating
patients. To address some of the complications stemming from not enough interactions between various
groups of practitioners, this review addresses the neurobehavioral effects of cannabis use and their
impact on patients who suffer from psychotic or affective disorders. The hope is that this article will
serve as a spring board for further discussions among practitioners who treat these patients. Greater
interactions between caretakers are bound to impact the care of our patients in a very positive way.
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INTRODUCTION

Substance abuse and dependence pose ma-
jor clinical and public health concerns among
psychiatric patients. Although epidemiological
studies have documented the prevalence of co-
morbid diagnoses in the general population,
medical professionals and society remain ill-
equipped to manage these problems. These
issues are compounded by the high cost of treat-
ment and relapse rates observed in patients. Fun-
damentally, an approach integrating pharmaco-
logic, psychosocial, and psychotherapy is ideal;
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however, only recently have scientists begun to
focus attention on the neurobiological under-
pinnings of co-morbidity. It has been reported
that patients who suffer from either psychiatric
diathesis or substance abuse disorders also show
cognitive impairments that are associated with
brain functional and morphological abnormal-
ities. The aim of this article is to review the
clinical neuropsychiatric underpinnings of the
co-morbidity of marijuana abuse, affective, and
psychotic disorders. This background is used to
provide a theoretical framework from which to
address the treatment of these co-morbid states.
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CANNABIS ABUSE

Introduction

Marijuana is the most prevalently used il-
licit substance with a minority of users indi-
cating daily use and dependency.1 In fact, 1.6
million marijuana users met the criteria for sub-
stance dependency according to the Diagnos-
tic and Statistical Manual for Mental Disorders
(DSM)-IV in 2000.2–4 Marijuana dependence,
like other substance dependence disorders, is as-
sociated with cognitive, behavioral, and physio-
logical effects including the cannabis withdrawal
syndrome.4–7 The clinical effects of marijuana
are due to the active ingredient, �9 tetrahydo-
cannabinol (THC), contained in marijuana.5,8

THC mimics the action of natural cannabinoids
that the body produces and binds to cannabi-
noid receptors, CB1 and CB2, but namely CB1.

9

CB1 and CB2 are found in several brain re-
gions including the frontal cortex, striatum, and
hippocampus.10–12 The localization of these re-
ceptors might account for the clinical presenta-
tion of marijuana abuse. Neuroanatomical find-
ings show, that CB1 interacts with dopamine,
specifically D2, coexists in several brain regions,
and modulates the function of dopamine.13–16

This interaction manipulates motor activity, en-
docrine regulation, appetite, learning, memory,
cognition, mood, and pain perception.17,18 How-
ever, the underlying molecular mechanisms of
cannabinoid and dopaminergic interaction re-
main poorly understood.

Clinical Neuropsychiatry

Until recently, marijuana use was considered
harmless and generally associated with feelings
of euphoria, detachment, and relaxation.19 How-
ever, the accumulated evidence suggests that
chronic marijuana users experience acute ad-
verse mental effects.4–7,19 with a range of short-
lived signs and symptoms that include deper-
sonalization, derealization, irrational panic and
paranoia, and feelings of loss of control and fear
of dying.20 Although many of these adverse re-
actions are usually transient, they tend to per-
sist or recur among regular users.20 Additional
adverse effects include cannabis psychosis,21

amotivational syndrome,22 and cannabis with-
drawal syndrome, which consists of anxiety, ir-
ritability, physical symptoms such as muscular
pains, chills, and difficulty sleeping. Patients
also suffer from decreased appetite, decreased
food intake and weight loss.23 Such withdrawal
symptoms have been noted in several treatment
projects.24–28

Cognitive Effects

Imaging data correlating cognitive perfor-
mance with marijuana show decreased cere-
bral blood flow in the auditory cortex and left
superior temporal gyrus regions on task of di-
chotic listening for meaningless syllables in in-
dividuals with a history of moderate use.29 On a
visual attention paradigm, decreased activation
in the right prefrontal, medial, and dorsal pari-
etal cortices and medial vermis of the cerebellum
were detected in both abstaining and active mari-
juana users when compared to control subjects.30

Additional data show that marijuana use is as-
sociated with subtle cognitive impairments and
the activation of the frontal lobe, dorsolateral
prefrontal cortex, and the hippocampus, which
are brain regions linked to executive function,
working memory, and manual dexterity.31–35

Conversely, data exist that show no cognitive
deficits associated with marijuana use. For ex-
ample, Jager et al.36 found no evidence of work-
ing memory or selective attention deficits among
cannabis users during 1 week of abstinence. In
fact, no significant differences on tasks of vi-
suoauditory and verbal working memory were
observed between users and non-users.36 More-
over, research is uncertain regarding the long-
term cognitive effects of marijuana use. For in-
stance, some studies show no recovery after a
month of abstinence,35,37–38 whereas others re-
port full recovery39 or show partial recovery.40

Neuroimaging Studies

CB1 receptors are distributed heteroge-
neously in the central nervous system,41 with
elevated concentrations found in the neocor-
tex, thalamic nuclei, limbic regions, basal gan-
glia, and cerebellar cortex.10 Thus, by activat-
ing the presynaptic cannabinoid receptor CB1,
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a spectrum of functions are manipulated.17,18

Global cortical effects of marijuana have been
documented, including global cerebral glucose
metabolism after infusion of THC,42 increased
cerebral blood flow in frontal regions with
greater increases detected in the right hemi-
sphere among individuals reporting a history
of use,43 lower volumes of ventricular cere-
brospinal fluid among users when compared to
controls,44 denser grey matter in the parahip-
pocampal gyrus, denser white matter in the left
parietal lobe among heavy users compared to
non-users,45 elevated systolic and mean blood
flow velocity in the middle cerebral artery and
the anterior cerebral artery, and higher pulsatil-
ity index in both the middle cerebral artery and
anterior cerebral artery.46

BIPOLAR DISORDER

Overview

Bipolar disorder is a chronic psychiatric con-
dition; 2% of Canadians and 3% of Americans
meet formal criteria for the disorder.47,48 Cur-
rent estimates of lifetime prevalence of bipolar
disorder range from 3% to 6.5%.49 Prevalence
rates are higher among women, individuals with
comorbid neurological conditions, and adults
who are separated, divorced, or widowed.49

This disease is often associated with premature
mortality,50 profound functional impairments,51

and substantial treatment cost.52 However, with
proper treatment and diagnosis, bipolar patients
are more likely to adhere to medication regi-
ments, respond to short-term treatment, and ex-
perience fewer relapse episodes.53

Clinical Neuropsychiatry

Bipolar disorder is characterized by recur-
rent episodes of acute mania, depression, and
mixed emotions. Depressive signs include unin-
tentional weight loss or weight gain, insomnia
or hypersomnia, psychomotor agitation or re-
tardation, loss of feelings of worthlessness or
excessive guilt, impaired concentration or inde-
cisiveness, and recurrent thoughts of death or
suicide ideation.6 Manic signs include inflated

self-esteem, decreased need for sleep, talkative
or pressured speech, flight of ideas, distractibil-
ity, psychomotor agitation, and increased prob-
ability of risking behaviors resulting in pain.6

Typically manifesting during late adolescence
or early adulthood, bipolar disorder is often trig-
gered by stress.

Cognitive Effects

Cognitive deficits in patients diagnosed as
bipolar include psychomotor slowing and mem-
ory and concentration impairments.54 These pa-
tients also have difficulties encoding information
on verbal learning tasks.55 Patients diagnosed
as bipolar performed poorer and made more
errors of omission than unipolar patients on sus-
taining attentional measures.56 Additional dif-
ferences have also been observed among the
various episodic states. For example, visuospa-
tial deficits and other cognitive impairments ob-
served among patients diagnosed as bipolar have
been attributed to mood state.57 However, re-
search is unable to consistently link cognitive
deficits to state factors in patients diagnosed as
bipolar.58

Neuroimaging Studies

Abnormalities in the anterior limbic networks
including the dorsolateral prefrontal cortex, an-
terior cingulate, amygdala, hippocampus, stri-
atal enlargement, cerebellar atrophy, and ven-
triculomegaly have been reported in the brains
of patients diagnosed as bipolar.59–61 Smaller
subgenual prefrontal cortex has been reported in
bipolar patients with a family history of affec-
tive illness.62 This region works in concert with
cingulated and other anterior limbic regions to
perform integration of cognitive and emotional
information integration.62 Functional imaging
data show regional hyperfusion in left frontal
and temporal lobes63 and increased metabolism.
Perfusion in temporal structures and prefrontal
cortex have been documented in patients func-
tioning in various episodic states.64,65 Recently,
Agarwal et al.63 have reported that patients diag-
nosed as bipolar show inverse frontal asymmetry
index.
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SCHIZOPHRENIC DISORDER

Overview

Schizophrenia is a complex disorder af-
fecting nearly 1.1% of Americans a year.66

It is among the most expensive diagnosis in
medicine, accounting for 2.5% of U.S. health-
care expenditure.67,68 Per patient, treatment has
been estimated to cost $25,940 USD annually,
with the majority of monies allocated for nurs-
ing home care while the residual expenditure
funds ambulatory services, psychotherapy, acute
hospital care, prescription drugs, and psychiatric
hospital care.69 In fact, patients with schizophre-
nia occupy 20% to 25% of available beds in psy-
chiatric hospitals.68 The dopaminergic hypoth-
esis implicates the dopaminergic system in the
pathophysiology of schizophrenia.69 Currently,
the schizophrenia disorder paradigm speculates
that the mesolimbic, mesocortical, and nigros-
trial dopamine neurons are slightly overactive,
increasing delusional and hallucinating symp-
toms and various cognitive deficits in patients
with schizophrenia.70

Clinical Neuropsychiatry

Schizophrenia disorder usually manifests dur-
ing late adolescence and young adulthood. Clin-
ical signs and symptoms are categorized as
either positive or negative. Positive symptoms
encompass auditory hallucinations, delusions,
disorganization of speech, and movement dis-
orders, whereas negative symptoms encompass
flat affect, poverty of speech, and other deficits.6

Negative symptoms are often misinterpreted as
laziness or depression.66 In severe cases, the
disease fuels the most basic functions and al-
lows the individual to feel quintessential pos-
sessing irrational beliefs without any basis in
reality.71 Given this, many schizophrenic pa-
tients experience adverse social and emotional
consequences.

Cognitive Effects

Several studies have documented cogni-
tive deficits in patients who suffer from
schizophrenia.72–79 These include problems
with language comprehension, learning and

reasoning,72–74 deficits in tests of visuospa-
tial performance.75 Schizophrenic patients also
have deficits in tests of attention, concentration,
set shifting as well as concept formation.76–79

Additional studies have linked performance
deficits to disorganization syndrome in patients
with schizophrenia on task of cognitive deficits
with shifting set and interference tasks.80–82

Syndrome dimensions reflecting psychomotor
deficits have been linked to verbal fluency
and memory measures.81,83–85 O’Leary et al.86

showed a relationship between cognitive deficits
and disorganization and negative syndrome.
However, the patterns of negative syndrome
were significantly different from patterns of dis-
organization syndrome, which suggest differ-
ent neurobiological substrates between the two
dimensions.86 When correlating cognitive per-
formance on executive functioning tasks and
cerebral blood flow, data show lower cerebral
blood flow in the prefrontal regions on the
Wisconsin Card Sorting Task,87 lower frontal
activation,88 and alterations in mean flow ve-
locity in patients with schizophrenia during the
Wisconsin Card Sorting Task,89–91 Tower of
Hanoi,89 and Stockings of Cambridge.92

Neuroimaging Studies

Converging neuroanatomical evidence
presently suggests that schizophrenic patients
suffer from major morphological abnormal-
ities in their temporal lobes.93 In addition,
other studies implicate the enlargement of
lateral ventricles,94 reduction in prefrontal
lobe volumes,93 altered inferior parietal cortex,
basal ganglia, thalamus, corpus collosum or
enlargement of septum pellicidum,95–96 reduced
cortical folding, and loss of normal asymmetry.95

Although the nature of the underlying mech-
anism involved in the pathophysiology is
unclear, evidence suggests neurodevelopmen-
tal lesions resulting in brain abnormalities,
neurodevelopmental abnormalities interacting
with biochemical factors such as hypothalamo-
pituitary-adrenal (HPA) axis dysregulation,97

adverse effects of stress,98 poor diet and
exercise,97 and brain alterations attributed to an-
tipsychotic extrapyramidal effects.99 Additional
neuroimaging studies show left dominance
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hyperperfusion in both the middle and anterior
cerebral arteries in acute schizophrenia99 and
increased global cerebral perfusion,100 increased
cerebral blood flow volume in first episode acute
schizophrenia,101 and impairment of frontal
regional cerebral blood flow or regional glucose
metabolism when compared to controls.102–104

Abnormal regional cerebral blood flow has also
been reported in the temporal lobes99; while
some report increased metabolism in the basal
ganglia,102,104 others report no difference.99,105

COMORBIDITY OF MARIJUANA
ABUSE AND PSYCHIATRIC

DISORDERS

Overview

The prevalence of substance abuse among in-
dividuals with pervasive psychiatric diagnosis
is an increasing concern.106–108 In the United
States alone, aproximately 47% of patients with
schizophrenia and 61% patients diagnosed as
being bipolar report higher rates of substance
abuse than the general public.109 Among individ-
uals living with a psychiatric diagnosis or at risk
for developing a psychiatric diagnosis, a spec-
trum of negative symptoms are generally associ-
ated with illicit drug use.110 Moreover, evidence
suggests increasing mortality rates among co-
morbid patients associated with obesity, cardio-
vascular, and respiratory issues.111–114 Comor-
bidity is associated with poor treatment compli-
ance, higher rates of drug relapse, violent behav-
iors, unstable housing, and homelessness.115–118

Thus, developing reliable and accurate methods
of assessing and treating comorbidity is critical
when developing effective paradigms for patient
care.

Clinical Neuropsychiatry

Data suggest a kindred relationship between
neurologic conditions and substance abuse,
more specifically the cannabinoid system.119,120

In fact, the endogenous cannabinoid system
modulates the dopaminergic system, which is
involved with the networks regulating mo-
tor control, emotional response, and cogni-

tive processes in schizophrenia disorder121–122

and characteristics of depression.123 Comor-
bidity is associated with increased suicidal
risks,124 impulsive or aggressive behavior,125

and poor clinical prognosis,126 with mari-
juana use exacerbating psychopathology in both
schizophrenia and bipolar disorder.127–128 How-
ever, depressed patients report using mari-
juana to reduce duration of depression129 and
counteract adverse antidepressant effects.130,131

Schizophrenic patients report using marijuana to
“self-medicate” extrapyramidial effects of neu-
roleptics and to relax, feel good, and stimu-
late social interaction.132–135 These explanations
for self-medicating are extremely subjective, bi-
ased, and rely on self-reports, which is ironic
because denial and rationalization both play a
crucial role in drug abuse.136,137

Cognitive Effects

Liraud and Verdoux138 concluded that co-
morbid marijuana use and psychotic or mood
disorders compromised cognitive functioning on
a test of inhibition. Pencer and Addington139

found during a 1-year follow-up that marijuana
use correlated with poor performance on cat-
egory naming among first psychotic episodic
patients. Conversely, first psychotic episode pa-
tients with a history of marijuana use outper-
formed non-using first psychotic episode pa-
tients on task measuring memory, verbal fluency,
visual spatial construction, sequencing, and fa-
cial recognition140,141 and on tasks of emotion-
based decision making.142 Although marijuana
use in bipolar patients has not been extensively
researched, it is believed that marijuana use
would exacerbate cognitive deficits.143

Neuroimaging Studies

Studies show less anterior grey matter in first
episode patients with schizophrenia who used
marijuana compared to non-using and healthy
controls.144 More prominent gray matter den-
sity and volume reduction in the right poste-
rior cingulated cortex have been reported in
first episode schizophrenics who used marijuana
when compared to controls and marijuana naı̈ve
patients with schizophrenic.145 Pronounced re-
duced brain volume over a 5-year follow-up have
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been reported in patients with schizophrenia who
are using marijuana compared to their non-using
counterparts.146 Higher serum of nerve growth
factor have also been reported in patients with
schizophrenia who used marijuana compared to
non-using patients with schizophrenia.147

Marijuana use increases the risk of develop-
ing schizophrenia disorder or depressive mood
disorders later in life.148,149 Given this, age of
initial use may be critical in understanding struc-
tural abnormalities in comorbid patients. How-
ever, this possible relationship between early
use and diagnosis poses obstacles when deter-
mining whether functional abnormalities in co-
morbid adults should be attributed to substance
use or to biological predisposition of the psy-
chiatric disorders. Additionally, to generalize
adolescent findings to adults, researchers must
consider adolescent neuromaturation. Nonethe-
less, it is quite likely that marijuana abuse might
exacerbate the functional and structural brain
abnormalities that have been documented in psy-
chiatric patients.

CONCLUSION

Over the past two decades, a high prevalence
of marijuana use has been reported among in-
dividuals suffering with psychotic and affective
disorders. The present review of the literature
on co-morbid diagnoses suggests that there are
major problems in elucidating the specific re-
lationships between psychiatric disorders and
substance use disorders when applying DSM-
IV guidelines for diagnosing co-morbid dis-
orders and pharmacological approaches to the
treatment of these disorders.150–152 Despite sub-
stantial research gathered on co-morbid diag-
noses, much remains to be done to understand
the neuropathological substrates of these disor-
ders. Because experts from various fields have
not come together, it has been somewhat difficult
to understand the initial impact that marijuana
use might have on affective and schizophrenic
disorders. For example, how does marijuana
exacerbate clinical symptoms like psychosis
and depression? Are these related to cannabis-
induced compromised neurobehavioral perfor-
mances, cerebral perfusion, and electrophysio-

logical alterations.153,154 Unfortunately, there is
little written on the underlying mechanisms that
contribute to the functional impairments of pa-
tients with comorbid diagnoses. Possibly, this
gap has a lot to do with bridging diagnoses and
treatment effectiveness. Thus, allocating more
research funds to this major public health issue
will heighten awareness and, potentially, revolu-
tionize the care of these patients.
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102. Owega A, Klingelhöfer J, Sabir O, Kunert HJ, Al-

bers M, Sass, H. Cerebral blood flow velocity in acute
schizophrenic patients: a transcranial Doppler ultrasonog-
raphy study. Stroke 1998; 29:1149–54.
103. Brodie JD, Christman DR, Corona JF, Fowler JS,

Gomez-Mont F, Jaeger J, Micheels PA, Rotrosen J, Russell
JA, Volkow ND, Wikler A, Wolf AP, Wolkin A. Patterns of
metabolic activity in the treatment of schizophrenia. Ann
Neurol 1984; 15:166–9.
104. Lewis SW, Ford RA, Syed GM, Reveley AM, Toone

BK. A controlled study of Tc-99m-HMPAO single-photon
emission imaging in chronic schizophrenia. Psychol Med
1992; 22:27–35.
105. Wolkin A, Jaeger J, Brodie JD, Wolf AP, Fowler J,

Rotrosen J, Gomez-Mont F, Cancro R. Persistence of cere-
bral metabolic abnormalities in chronic schizophrenia as
determined by positron emission tomography. Am J Psy-
chiatry 1985; 142:564–71.
106. Paulman RG, Devous MD Sr, Gregory RR, Her-

man JH, Jennings L, Bonte FJ, Nasrallah HA, Raese JD.
Hypofrontality and cognitive impairment in schizophrenia:
dynamic single-photon tomography and neuropsychologi-
cal assessment of schizophrenic brain function. Biol Psy-
chiatry 1990; 27:377–99.
107. Kessler RC. Epidemiology of psychiatric comorbid-

ity. In: Tsuang MT, Tohen M, Zahner GEP, eds. Text-
book of psychiatric epidemiology. New York: Wiley-Liss,
1995:179–197.
108. Negrete JC. Clinical aspects of substance abuse in

persons with schizophrenia. Can J Psychiatry 2003; 18:14–
21.
109. Jablensky A, McGrath J, Herman H, Castle D,

Gureje O, Evans M, Carr V, Morgan V, Korten A, Harvey
C. Psychotic disorders in urban areas: an overview of the
study of low prevalence disorders. Aust N Z J Psychiatry
2003; 34:221–36.
110. Regier DA, Farmer ME, Rae DS, Locke BZ, Keith

SJ, Judd LL, Goodwin FK. Comorbidity of mental disor-
ders with alcohol and other drug abuse: results from the
epidemiologic catchment area (ECA) Study. JAMA 1990;
264:2511–8.
111. Carey MP, Carey KB, Meisler AW. Psychiatric

symptoms in mentally ill chemical abusers. J Nerv Ment
Dis 1991; 179:136–8.
112. Fagiolini A, Frank E, Houck PR, Mallinger AG,

Swartz HA, Buysse DJ, Ombao H, Kupfer DJ. Prevalence
of obesity and weight change during treatment in patients
with bipolar I disorder. J Clin Psychiatry 2002; 63:528–
33.

113. Fagiolini A, Kupfer DJ, Houck PR, Novick DM,
Frank E. Obesity as a correlate of outcome in patients with
bipolar I disorder. Am J Psychiatry 2003; 160:112–7.
114. Sharma R, Marker HR. Mortality in affective disor-

der. J Affect Disord 1994; 31:91–6.
115. Sharma R, Marker HR, Ballenger JC. Mortality in

affective disorder. In Talbott JA, ed. Year book of psychiatry
and applied mental health.Chicago: Mosby Year Book, Inc,
1996:296–297.
116. D’Souza, DC, Abi-Saab WM, Madonick S, et al.

�9-tetrahydocannabinol effects in schizophrenia: implica-
tions for cognition, psychosis and addiction. Biol Psychia-
try 2005; 57:594–608.
117. Sevy S, Kay SR, Opler L, van Praag HM. Signifi-

cance of cocaine history in schizophrenia. J Nerv Ment Dis
1990; 178:642–8.
118. Halikas JA, Goodwin DW, Guze SB. Marihuana use

and psychiatric illness. Arch Gen Psychiatry 1972; 27:162–
5.
119. Hawton K, Sutton L, Haw C, Sinclair J, Deeks JJ.

Schizophrenia and suicide: systematic review of risk fac-
tors. Br J Psychiatry 2005; 187:9–20.
120. Emrich HM, Leweke FM, Schneider U. Towards a

cannabinoid hypothesis of schizophrenia: cognitive impair-
ments due to dysregulation of the endogenous cannabinoid
system. Pharmacol Biochem Behav 1997; 56:803–7.
121. Maccarone M, Gubellini P, Bari M, Picconi B, Bat-

tista N, Centonze D, Bernardi G, Finazzi-Agro A, Calabresi
P. Levodopa treatment reverses endocannabinoid system
abnormalities in experimental parkinsonism. J Neurochem
2003; 85:1018–25.
122. Giuffrida A, Parsons LH, Kerr TM, Rodrı́guez de

Fonseca F, Navarro M, Piomelli D. Dopamine activation of
endogenous cannabinoid signaling in dorsal striatum. Nat
Neurosci 1999; 2:358–63.
123. Rodrı́guez de Fonseca F, Del Arco I, Martı́n-

Calderón JL, Gorriti MA, Navarro M. Role of the endoge-
nous cannabinoid system in the regulation of motor activity.
Neurobiol Dis 1998; 5:483–501.
124. Sherman C. Lithium displays impressive antisuicidal

effects. Clinical Psychiatry News, 2001. http://findarticles.
com/p/articles/mi hb4345/is 10 29/ai n28870181.
125. Gearon JS, Bellack AS. Addiction services: women

with schizophrenia and co-occurring substance use disor-
ders: an increased risk for violent victimization and HIV.
Community Ment Health J 1999; 35:401–19.
126. Green B, Young R, Kavanagh D. Cannabis use and

misuse prevalence among people with psychosis. Br J Psy-
chiatry 2005; 187:306–13.
127. Dixon L. Dual diagnosis of substance abuse

in schizophrenia: prevalence and impact on outcomes.
Schizophr Res 1999; 35:93–100.
128. van Os J, Bak M, Hanssen M, Bijl RV, de Graaf

R, Verdoux H. Cannabis use and psychosis: a longitudinal
population-based study. Am J Epidemiol 2002; 156:319–
27.

D
ow

nl
oa

de
d 

by
 [

IN
A

SP
 -

 P
ak

is
ta

n 
(P

E
R

I)
] 

at
 2

3:
32

 1
7 

N
ov

em
be

r 
20

14
 



Natascha Wilson and Jean Lud Cadet 319

129. Strakowski SM, DelBello MP, Fleck DE, et al. Ef-
fects of co-occurring cannabis use disorders on the course
of bipolar disorder after a first hospitalization for mania.
Arch Gen Psychiatry 2007; 64:57–64.
130. El-Mallakh RS, Brown C. The effect of extreme mar-

ijuana use on the long-term course of bipolar I illness:
a single case study. J Psychoactive Drugs 2007; 39:201–
2.
131. Grinspoon L, Bakalar JB. The use of cannabis as a

mood stabilizer in bipolar disorder: anecdotal evidence and
the need for clinical research. J Psychoactive Drugs 1998;
30:171–7.
132. Gruber JA, Pope HG Jr, Brown ME. Do patients use

marijuana as an antidepressant? Depression 1996; 4:77–
80.
133. Hawton K, Sutton L, Haw C, Sinclair J, Deeks JJ.

Schizophrenia and suicide: systematic review of risk fac-
tors. Br J Psychiatry 2005; 187:9–20.
134. Dixon L, Haas G, Weiden P, Sweeney J, Francis

A. Acute effects of drug abuse in schizophrenic patients:
clinical observations and patients’ self-reports. Schizophr
Bull 1990; 16:69–79.
135. Addington J, Addington D. Substance abuse and

cognitive functioning in schizophrenia. J Psychiatry Neu-
rosci 1997, 22:99–104.
136. Addington J, Duchak V. Reasons for substance use

in schizophrenia. Acta Psychiatr Scand 1997; 96:329–33.
137. Strakowski SM, DelBello MP, Fleck DE, et al. Ef-

fects of co-occurring cannabis use disorders on the course
of bipolar disorder after a first hospitalization for mania.
Arch Gen Psychiatry 2007; 64:57–64.
138. Dixon L. Dual diagnosis of substance abuse

in schizophrenia: prevalence and impact on outcomes.
Schizophr Res 1999; 35:93–100.
139. Liraud F, Veroud H. Effect of comorbid substance

use on neuropsychological performance in subjects with
psychotic or mood disorders. Encephale 2002; 28:160–8.
140. Pencer A, Addington J. Substance use and cognition

in early psychosis. J Psychiatry Neurosci 2003; 28:48–54.
141. Stirling J, Lewis S, Hopkins R, White C. Cannabis

use prior to first onset psychosis predicts neurocognition at
10-year follow-up. Schizophr Res 2005; 75:135–7.
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