Cannabis Abuse as a Risk Factor for Depressive Symptoms
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Objective: This study sought to estimate
the degree to which cannabis abuse is
a risk factor for depressive symptoms
rather than an effort to self-medicate de-
pression.

Method: Participants (N=1,920) in the
1980 Baltimore Epidemiologic Catchment
Area (ECA) study who were reassessed be-
tween 1994 and 1996 as part of a follow-
up study provided the data. The analysis
focused on two cohorts: those who re-
ported no depressive symptoms at base-
line (N=849) and those with no diagnosis
of cannabis abuse at baseline (N=1,837).
Symptoms of depression, cannabis abuse,
and other psychiatric disorders were
assessed with the Diagnostic Interview
Schedule.

Results: In participants with no baseline
depressive symptoms, those with a diag-
nosis of cannabis abuse at baseline were

four times more likely than those with no
cannabis abuse diagnosis to have depres-
sive symptoms at the follow-up assess-
ment, after adjusting for age, gender, an-
tisocial symptoms, and other baseline
covariates. In particular, these partici-
pants were more likely to have experi-
enced suicidal ideation and anhedonia
during the follow-up period. Among the
participants who had no diagnosis of can-
nabis abuse at baseline, depressive symp-
toms at baseline failed to significantly
predict cannabis abuse at the follow-up
assessment.

Conclusions: Further research is needed
to identify characteristics of individuals
who abuse cannabis that account for
their higher risk of depression to estimate
the degree of impairment resulting from
their depression.

(Am J Psychiatry 2001; 158:2033-2037)

r]?he comorbid presentation of cannabis abuse and de-
pression is relatively common in clinical and community
populations (1, 2). However, the degree to which psychiat-
ric disorders such as depression are predisposing risk fac-
tors for substance abuse, or vice versa, is a subject of con-
troversy (3, 4). On the one hand, individuals may use
cannabis to self-medicate their dysphoria. On the other
hand, chronic cannabis use may exacerbate, if not induce,
dysphoria. Policies regarding the medical and legal status
of cannabis may be better informed by a more definitive
estimation of the risks posed by cannabis abuse, such as
whether it is associated with a greater risk of depression.
Anecdotal studies of clinical populations suggest that
individuals who abuse cannabis are self-medicating their
anxiety and depression (5, 6). Similarly, cross-sectional
studies of nonclinical populations suggest that cannabis
use follows depression and that impaired motivation is a
manifestation of depression rather than a consequence of
cannabis use, although the dose-response association of
cannabis use and depression has not been consistently re-
ported (5-7). However, anecdotal and cross-sectional
studies rely on retrospective reports of depressive symp-
toms, which are often biased by the reconstruction of
memories based on current affective states, particularly in
depressed individuals (8, 9). In contrast to cross-sectional
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studies, longitudinal studies of adult community popula-
tions have found an increase in depressive symptoms after
cannabis use, although these studies have not controlled
for the baseline comorbidity of cannabis use and depres-
sion (10-12). Longitudinal studies of children and adoles-
cents have found that depression increases the risk of later
cannabis use, rather than vice versa, but not consistently
across populations (13, 14).

Overall, the literature on the comorbidity of cannabis
abuse and depression is divided. Longitudinal studies
suggest that cannabis abuse in adults increases depressive
symptoms, whereas cross-sectional studies suggest that a
history of depression explains the dysphoria associated
with cannabis abuse. The literature leaves open to ques-
tion if cannabis abuse increases the incidence (i.e., new
cases) of depression or if depression increases the inci-
dence of cannabis abuse. Thus, the etiological significance
of depression and cannabis abuse as risk factors for can-
nabis abuse and depression, respectively, is not well un-
derstood. The current research addresses these issues
through a longitudinal study of a randomly sampled adult
population over a nearly 15-year period. Consistent with
longitudinal studies and contrary to cross-sectional stud-
ies, depressive symptoms were expected to follow can-
nabis abuse, rather than vice versa.
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Method

Participants and Measures

In 1980, the Epidemiologic Catchment Area (ECA) study ran-
domly sampled 3,481 individuals in the Baltimore area by using
utility records (15, 16). These individuals were reinterviewed be-
tween 1994 and 1996 as part of a follow-up study. Of the 3,481
noninstitutionalized participants, 24.4% (N=848) died before fol-
low-up assessment, which reflects the oversampling of the elderly
at baseline. Of the 2,633 remaining participants, 72.9% (N=1,920)
were surveyed at the follow-up assessment, with the balance ei-
ther refusing to participate (N=298) or unlocatable (N=415). After
a complete description of the study, written informed consent
was obtained from the participants.

Measures

The National Institute of Mental Health Diagnostic Interview
Schedule (DIS) (17, 18) was used to assess the symptoms of DSM-
IIT disorders at baseline and DSM-III-R disorders at the follow-up
assessment. Baseline cannabis abuse was measured by an indica-
tor of a cannabis use disorder computed by using the DIS algo-
rithms. Cannabis abuse at the follow-up assessment was mea-
sured by an indicator of the occurrence of any of eight problems
related to cannabis use (e.g., vocational impairment, intoxication
while at work).

The number of DSM-III depressive symptoms at baseline was
used to measure depression as a risk factor for cannabis abuse at
the follow-up assessment. The symptoms counted only if they oc-
curred nearly every day for 2 weeks or more at some point in the
participants’ lifetimes. An indicator of the occurrence of any of
the nine depressive symptoms during the follow-up period was
used as an outcome measure.

Design and Analysis

The risk of depression posed by cannabis abuse was examined
in 849 of the 1,920 participants at the follow-up assessment who
had no symptoms of depression at baseline. Logistic regression
was used to predict the occurrence of any depressive symptoms
during the follow-up period in these 849 participants. An indica-
tor of cannabis abuse was forced into the equation first to esti-
mate the risk of depression posed by cannabis abuse. Following
entry of this variable, other baseline covariates were force-en-
tered into the equation to adjust the risk estimate for factors that
might confound the association of cannabis abuse at baseline
and depression at the follow-up assessment.

The risk of cannabis abuse posed by depression was examined
in the 1,837 participants who had no diagnosis of cannabis abuse
atbaseline. Logistic regression was used to predict the occurrence
of any cannabis abuse symptoms during the follow-up period in
these 1,837 participants. The number of depressive symptoms at
baseline was forced into the equation first to estimate the risk of
cannabis abuse posed by depression. Following entry of this vari-
able, other baseline covariates were force-entered into the equa-
tion to adjust the risk estimate for confounding covariates.

Sociodemographic and other factors that might confound the
comorbidity of cannabis and depression were held constant in
the analyses. These variables included gender, age, marital status
(1=married, 0=not married), race (white=1, nonwhite=0), the
highest grade in school or year of college completed at baseline,
and household income, which was identified by using several in-
come levels. The number of nine stressful life events (e.g., marital
separation, divorce) and six chronic illnesses (e.g., hypertension,
diabetes) at baseline were each included in the analysis. An indi-
cator of the receipt of any mental health treatment at baseline
also was used in the analysis. The numbers of symptoms of seven
psychiatric disorders at baseline were used in the analysis as co-
variates. Indicators of diagnoses of five forms of substance abuse
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or dependence also were used in the analysis. The algorithms for
the DIS DSM diagnoses in this sample have been described previ-
ously and used in several previous studies (16).

Results

Attrition

The participants who could not be located at the time of
the follow-up assessment tended to be older and less edu-
cated, with lower household incomes, more physical ill-
ness, and fewer baseline symptoms of depression, mania,
and somatization. These results are consistent with those
from a previous report on the ECA follow-up sample (19).
In addition, participants lost to follow-up tended to be un-
married compared with those retained (x?=14.9, df=1,
p<0.01) and had a lower prevalence of cannabis abuse
than did those retained (2.6% versus 4.3%, respectively;
x%=6.6, df=1, p<0.05).

Baseline Cannabis Abuse and Depression

Of the 1,920 subjects retained, the 83 participants with a
baseline cannabis abuse diagnosis reported more baseline
depressive symptoms than the 1,837 without a cannabis
abuse diagnosis (F=36.3, df=1, 1918, p<0.0001). In the 83
participants with a baseline diagnosis of cannabis abuse,
differences between those with and without depressive
symptoms were examined. The 15 who reported no de-
pressive symptoms were not significantly different from
the 68 who did report depressive symptoms, except that
the latter group had more symptoms of mania (F=5.7, df=
1, 81, p<0.04) and somatization (F=6.7, df=1, 81, p<0.05).
Thus, the cohort of 15 cannabis abusers followed for as-
sessment of depression risk was a representative sample
of cannabis abusers in this population at baseline.

Risk of Depressive Symptoms
at Follow-Up Assessment

The risk of the onset of depressive symptoms during the
follow-up period in participants diagnosed with cannabis
abuse at baseline was about four times greater than the
risk in participants without a baseline cannabis abuse di-
agnosis (odds ratio=4.49, 95% confidence interval [CI]=
1.51-13.26; Wald x?=7.4, df=1, p<0.01). This association
was little changed after adjusting for the association of
baseline depressive symptoms with other possibly con-
founding covariates. The risk of depressive symptoms re-
mained about four times greater in participants diagnosed
with cannabis abuse at baseline than in those without a
baseline cannabis abuse diagnosis (Table 1).

Of the 267 participants who experienced depressive
symptoms during the follow-up period, 3.7% (N=10) had
been diagnosed with cannabis abuse at baseline, whereas
only 0.9% (N=5) of the 582 participants who did not report
depressive symptoms had a baseline cannabis abuse diag-
nosis. A significant association of cannabis abuse at base-
line and depressive symptoms at the follow-up assess-
ment was found (x?=8.0, df=1, p<0.01). Fisher’s exact test
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was performed to test the statistical significance of this as-
sociation, since the expected count of participants with
both a baseline cannabis abuse diagnosis and depressive
symptoms at the follow-up assessment was less than five.
After this test (either one-tailed or two-tailed), the associ-
ation remained significant (p<0.01).

Risk of Cannabis Abuse Symptoms at Follow-Up
Assessment

In the 1,837 participants with no diagnosis of cannabis
abuse at baseline, the occurrence of any cannabis abuse
symptoms during the follow-up period was not signifi-
cantly predicted by baseline depressive symptoms, either
with or without adjustment for baseline covariates. The
significant baseline covariates for cannabis abuse at the
follow-up assessment included amphetamine abuse
(odds ratio=7.77, 95% CI=1.82-33.07; Wald x?=7.7, df=1,
p<0.01), opioid abuse (odds ratio=10.46, 95% CI=1.43—
76.16; Wald x?=5.4, df=1, p<0.05), female gender (odds ra-
ti0=0.32, 95% CI=0.19-0.53; Wald x?=20.7, df=1, p<0.001),
and age (odds ratio=0.88, 95% CI=0.85-0.91; Wald x?=62.9,
df=1, p<0.001). None of the other covariates entered in the
equation was significant.

Post Hoc Analyses

A post hoc analysis was performed to identify the par-
ticular symptoms of depression predicted by cannabis
abuse. The occurrence of each of the nine depressive
symptoms during the follow-up period was predicted by
using the same baseline measures used to predict the inci-
dence of any of the symptoms. Only suicidal ideation and
anhedonia during the follow-up period were predicted by
a baseline diagnosis of cannabis abuse. Of the 98 partici-
pants with anhedonia, 35 also had suicidal ideation (x?=
64.6, df=1, p<0.001).

The incidence of suicidal ideation was approximately
four times greater in cannabis abusers than in nonabusers
(odds ratio=4.55, 95% CI=1.37-15.12; Wald x?=6.1, df=1,
p<0.05) after adjustment for baseline covariates. The sig-
nificant baseline covariates of suicidal ideation during the
follow-up period included female gender (odds ratio=1.90,
95% CI=1.11-3.24; Wald x°=5.6, df=1, p<0.05), age (odds
ratio=0.98, 95% CI=0.95-0.98; Wald x?=20.1, df=1, p<0.05),
and white race (odds ratio=1.86, 95% CI=1.09-3.15; Wald
x?=5.2, df=1, p<0.05). None of the other covariates entered
into the equation was significant. Of the 97 participants
with thoughts about death during the follow-up period,
six (6.2%) had a cannabis abuse diagnosis at baseline,
whereas nine (1.2%) of the 752 participants without
thoughts of death had a baseline diagnosis of cannabis
abuse (x°=12.3, df=1, p<0.01). Fisher’s exact test found this
association to be significant (p<0.01).

Similarly, the incidence of anhedonia was approxi-
mately four times greater in cannabis abusers than in non-
abusers (odds ratio=4.32, 95% CI=1.32-14.16; Wald x?=5.8,
df=1, p<0.05) after adjustment for the baseline covariates
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TABLE 1. Risk Factors for Depressive Symptom Onset
Among 849 Participants in the Baltimore Epidemiologic
Catchment Area Follow-Up Study Who Reported No De-
pressive Symptoms at Baseline

0dds 95% Confidence

Baseline Measure Ratio Interval
Sociodemographic and clinical data
Male? 1.84 1.30-2.60
Ageb 0.987 0.977-0.997
Married 1.25 0.89-1.75
White 1.28 0.90-1.82
Grade level 1.02 0.96-1.08
Household income 0.96 0.93-1.00
Number of life events 1.00 0.79-1.26
Number of chronic illnesses 1.03 0.84-1.26
Receipt of mental health treatment 1.69 0.72-3.96
Psychopathological symptoms
Mania 0.97 0.68-1.39
Obsessions/compulsions 0.33 0.04-3.03
Panic 1.1 0.88-1.40
Phobias 1.01 0.83-1.22
Schizophrenia 1.20 0.73-1.95
Somatization 1.06 0.93-1.20
Antisocial personality 1.18 0.99-1.41
Substance use disorders
Cannabis© 4.00 1.23-12.97
Alcohol 1.50 0.81-2.78
Amphetamines 0.86 0.01-54.59
Barbiturates 0.34 0.02-7.14
Opioids 227.72 0.00-59,049.00

awald x2=11.7, df=1, p<0.01.

bwald x2=6.0, df=1, p<0.05.

¢ Significant after control for confounding sociodemographic vari-
ables (Wald x2=5.3, df=1, p<0.05).

entered into the equation. The significant baseline covari-
ates of anhedonia during the follow-up period were age
(odds ratio=0.97, 95% CI=0.96-0.99; Wald x?=12.4, df=1,
p<0.0001) and antisocial symptoms (odds ratio=1.42, 95%
CI=1.16-1.75; Wald x?=11.1, df=1, p<0.001). None of the
other covariates entered into the equation was significant.
Of the 98 participants who experienced anhedonia during
the follow-up period, six (6.1%) had a baseline diagnosis of
cannabis abuse, whereas nine (1.2%) of the 751 partici-
pants who did not experience anhedonia had a baseline
diagnosis of cannabis abuse (x?=12.1, df=1, p<0.01).
Fisher’s exact test found this association to be significant
(p<0.01).

Discussion

The increase in incidence of depressive symptoms in in-
dividuals who abused cannabis cannot be explained by an
underreporting of baseline depressive symptoms, given
that they were more likely to report depressive symptoms
than individuals who did not abuse cannabis, as reported
here and in many other studies (5-9). The risk of depres-
sion found here also cannot be explained by factors con-
founded with cannabis abuse, which were ruled out as su-
perior predictors of depressive symptoms (e.g., alcohol
abuse, age, stressful life events). Nonetheless, confound-
ing characteristics not assessed at baseline, and therefore
not available for analysis, may account for the greater risk
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of depressive symptoms (e.g., suicidal ideation and anhe-
donia) in adults diagnosed with cannabis abuse. Further
research is required to identify other characteristics of in-
dividuals who abuse cannabis that may explain their
greater risk of subsequent depressive symptoms.

The inability to locate individuals with depressive and
cannabis abuse symptoms during the follow-up period
may have resulted in an underestimation of their associa-
tion. Bias in the estimation of this association would have
been introduced if the retention of individuals with one
set of symptoms was greater than the retention of individ-
uals with the other set of symptoms, which was not the
case. Selective retention of individuals with certain char-
acteristics assessed here is not likely to have biased the es-
timates, since these characteristics failed to confound the
estimated associations. Although the estimated asso-
ciations are based on small numbers of individuals and
represent small effect sizes, the results may nonetheless
generalize to large numbers of people in the general pop-
ulation, and the small effect sizes may nonetheless have
great practical validity (20).

The results underscore the importance of cannabis
abuse prevention rather than treatment because they ad-
dress the incidence (i.e., new cases) of depressive symp-
toms rather than the prevalence of depressive disorder.
This finding extends those of the national ECA study (1),
which found that alcohol abuse and cocaine, but not can-
nabis or other drugs, were risk factors for suicide over the
initial 1-2-year period of the study (1980-1981).

Obviously, causal associations or other mechanisms
that explain the higher risk of depression in cannabis
abusers cannot be determined by an epidemiological sur-
vey. However, a physiological mechanism underlying a
causal association of cannabis use and suicide has been
proposed, although it is somewhat limited to young male
subjects (21). Cannabis increases levels of interferon-
gamma, which inhibits the activity of aromatase, the en-
zyme that converts androgens to estrogen. This in turn
creates a deficiency in estrogen, a hormone that augments
the synthesis of serotonin, thereby creating a deficiency in
serotonin characteristic of major depression and suicide.
Further research with animal models of cannabis-induced
depression may be warranted.

The finding here that baseline depressive symptoms
failed to predict subsequent cannabis abuse symptoms is
not inconsistent with other research that has found that
antidepressant medications reduce cannabis use in clini-
cal populations of adult alcoholics (22). Treating depres-
sion may reduce cannabis use in clinical populations, but
depression did not necessarily lead these individuals to
initiate cannabis use. Further, the results of the current re-
search do not necessarily have implications for public pol-
icy regarding the decriminalization of cannabis. A reduc-
tion in cannabis abuse, as opposed to its prevention, will
not necessarily reduce levels of dysphoria in the general
population. Also, such a reduction would not necessarily
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impact public health or health service utilization, given
that the level of dysphoria observed was subclinical. Sub-
clinical levels of anhedonia in cannabis abusers may con-
stitute an “amotivational” syndrome, but the degree to
which such an amotivational syndrome impairs social or
occupational functioning cannot be ascertained here and
requires further study. Nonetheless, such subclinical dys-
phoria could represent a preclinical condition, particu-
larly in certain subpopulations.

Finally, the results of this study do not have obvious im-
plications for policies regarding the prescription of can-
nabis for medical conditions. The creation of depression
as a result of prescribed cannabis use cannot be ascer-
tained on the basis of the current study, which examined
the self-administration of excessive levels of cannabis
from illicit sources in an uncontrolled context. Thus, the
higher suicide risk associated with cannabis abuse will not
necessarily occur in cases in which cannabis is medically
prescribed, even if patients have terminal illnesses or
other disorders that also increase their suicide risk. De-
spite the limitations of the current study, the results sug-
gest that the potentially serious consequences of cannabis
abuse require further research.
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