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Rates and Predictors of Conversion to
Schizophrenia or Bipolar Disorder Following
Substance-Induced Psychosis

Marie Stefanie Kejser Starzer, M.D., Merete Nordentoft, Dr.Med.Sc., Carsten Hjorthgj, Ph.D., M.Sc.

Objective: The authors investigated the rates of conversion
to schizophrenia and bipolar disorder after a substance-
induced psychosis, as well as risk factors for conversion.

Method: All patient information was extracted from the
Danish Civil Registration System and the Psychiatric Central
Research Register. The study population included all persons
who received a diagnosis of substance-induced psychosis
between 1994 and 2014 (N=6,788); patients were followed
until first occurrence of schizophrenia or bipolar disorder
or until death, emigration, or August 2014. The Kaplan-Meier
method was used to obtain cumulative probabilities for the con-
version from a substance-induced psychosis to schizophrenia
or bipolar disorder. Cox proportional hazards regression models
were used to calculate hazard ratios for all covariates.

Results: Overall, 32.2% (95% Cl=29.7-34.9) of patients with a
substance-induced psychosis converted to either bipolar or

The prevalence of substance abuse is higher among persons
with mental illness than in the general population (1). The
reasons for this are unclear, but many possible links have
been proposed. A common hypothesis is that psychiatric
patients use substances of abuse as a way of self-medicating.
It has also been suggested that the use of cannabis can speed
up the process of developing schizophrenia in vulnerable
individuals and that there may be a dose-response associ-
ation (2-5). Less is known about the link between the use of
other substances of abuse and the development of schizo-
phrenia or other psychiatric diagnoses.

Some substances themselves can cause psychosis. A
substance-induced psychosis is a psychotic state occur-
ring during intoxication or withdrawal and lasting at least
48 hours. New findings suggest that a large number of patients
with a substance-induced psychosis later develop chronic
psychotic conditions. It appears that cannabis-induced
psychosis converts to schizophrenia in up to 50% of cases
(6, 7). Because this percentage is high, some studies have set

schizophrenia-spectrum disorders. The highest conversion
rate was found for cannabis-induced psychosis, with 47.4%
(95% Cl=42.7-52.3) converting to either schizophrenia or
bipolar disorder. Young age was associated with a higher risk
of converting to schizophrenia. Self-harm after a substance-
induced psychosis was significantly linked to a higher risk of
converting to both schizophrenia and bipolar disorder. Half
the cases of conversion to schizophrenia occurred within 3.1
years after a substance-induced psychosis, and half the cases
of conversion to bipolar disorder occurred within 4.4 years.

Conclusions: Substance-induced psychosis is strongly as-
sociated with the development of severe mental illness, and
a long follow-up period is needed to identify the majority
of cases.
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out to examine whether the diagnosis of cannabis-induced
psychosis is distinguishable from schizophrenia combined
with cannabis use. One study (8) showed that patients with a
substance-induced psychosis more often had a family his-
tory of substance abuse and were diagnosed at an older age
compared with patients with a primary psychosis. Not much
is known about how psychoses induced by other substances
may predict long-term chronic psychotic illness. Other types
of substance-induced psychosis appear to have lower rates
of conversion to schizophrenia—around 30% for amphet-
amines, 24% for hallucinogens, 21% for opioids, and 5% for
alcohol (9). Another study showed that 23% of patients with
substance-induced psychosis are diagnosed with schizo-
phrenia within 3 years of follow-up (10).

Psychiatric patients who also have a substance abuse
problem are often diagnosed later than those with no sub-
stance abuse, and consequently treatment is delayed (1). It
would be of great interest to identify those at high risk so that
treatment could be initiated earlier.
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The aims of this study were to identify the proportion of
patients diagnosed with substance-induced psychosis who
later develop schizophrenia or bipolar disorder and to
identify risk factors for conversion to schizophrenia or bi-
polar disorder following a substance-induced psychosis.

METHOD

Register

All patient information was extracted from the Danish Civil Reg-
istration System, which includes all persons born in Denmark
or with permanent residence in Denmark (11). The civil reg-
istration number is used to identify individuals in all national
registers, enabling accurate linkage. Our data are from the
nationwide Psychiatric Central Research Register (12), which has
registered all inpatient psychiatric treatment since 1969 and out-
patient treatment since 1995. Prior to 1994, codes were assigned
using ICD-8, and then the register switched directly to ICD-10.

Population

The study population included all persons who received a
diagnosis of substance-induced psychosis between 1994
and 2014. Patients who had a previous diagnosis of schizo-
phrenia spectrum or bipolar disorders were excluded.

The ICD-10 codes used to determine the study popula-
tion were substance-induced psychosis induced by alcohol
(F10.5), opioids (F11.5), cannabis (F12.5), sedatives (F13.5),
cocaine (F14.5), amphetamines (F15.5), hallucinogens (F16.5),
and mixed/other (F18.5,F19.5, and patients given two or more
of the F10.5-F16.5 diagnoses simultaneously). Ten compar-
ison subjects were selected for each case subject, matched
on sex, year and month of birth, and calendar time, i.e., being
alive at the date of the incident substance-induced psychosis
of the corresponding case subject (match date). Rates of con-
version to schizophrenia or bipolar disorder were then, for the
comparison subjects, estimated after this match date. Compar-
ison subjects who had diagnoses of schizophrenia spectrum or
bipolar disorders prior to this match date were excluded.

Outcomes and Predictors

The diagnostic codes used to determine the outcomes were
ICD-10 F20.x and ICD-8 295 for schizophrenia and ICD-10
F31 and ICD-8 269x for bipolar disorder. The following
predictors of conversion were examined, selected because
they would be easily accessible to clinicians: self-harm
(ICD-10 codes X6-X84 and ICD-8 codes E950-E959; es-
tablished using both the Psychiatric Central Research Reg-
ister and the National Patient Register [13]), substance use
disorders (ICD-8 codes 291.1, 303.x, and 304.x and ICD-10
codes Flx.x except F1x.5), attention deficit hyperactivity
disorder (ADHD) (ICD-10 codes F90.x), personality disor-
ders (ICD-8 codes 301.x and ICD-10 codes F60.x and F61.x),
anxiety disorders (ICD-8 codes 300.0 and 300.2 and ICD-10
codes F40.x and F41.x), unipolar depression (ICD-8 code
296.2 and ICD-10 codes F32.x and F33.x), eating disorders
(ICD-8 codes 784.0 and ICD-10 codes F50.x), and autism
(ICD-10 codes F84.x except F84.2).
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Statistical Analysis

The case subjects were followed up from incident substance-
induced psychosis, and comparison subjects from their
corresponding match date, until the first occurrence of
schizophrenia or bipolar disorder or until death, migration,
or Aug. 14, 2014, whichever came first. The Kaplan-Meier
method was used to obtain cumulative probabilities for the
conversion from a substance-induced psychosis to schizo-
phrenia or bipolar disorder and for subsequent self-harm.
The first set of analyses used Cox proportional hazards re-
gression models to estimate hazard ratios for conversion
of cases with substance-induced psychosis relative to com-
parison subjects. These analyses incorporated information
on the individually matched strata, making them automati-
cally adjusted for all matching variables. The next set of
analyses used Cox proportional hazards regression among
cases with substance-induced psychosis to identify pre-
dictors of later conversion. Self-harm was assessed as a risk
factor split into whether it had occurred before or at any time
after the substance-induced psychosis, in the latter case as a
time-varying covariate. Analyses were adjusted for age and
sex.

RESULTS

The study population consisted of 6,788 patients who re-
ceived an incident diagnosis of substance-induced psychosis
over a 20-year period and who did not have any previous
record of treatment for schizophrenia spectrum disorders
or bipolar disorder. After exclusion of comparison subjects
with previous psychosis or bipolar disorder, the patients
were matched to 67,227 comparison subjects. Twenty-seven
patients (0.4%) were each matched to eight comparison
subjects, 599 patients (8.8%) were each matched to nine
comparison subjects, and the remaining 90.8% were each
matched to 10 comparison subjects. Table 1 lists the distribu-
tions of substances and previous diagnoses among patients
with substance-induced psychosis. Alcohol induced 34%
of the psychoses, cannabis 22%, and mixed/other sub-
stances 27%. The age at onset varied by type of substance, with
cannabis, cocaine, amphetamines, hallucinogens, and other
substances inducing psychosis at mean ages of 30 or less and
alcohol, opioids, and sedatives inducing psychosis at mean
ages above 45.

Proportion of Patients Converting to

Psychotic Conditions

The 20-year conversion rate to either schizophrenia or
bipolar disorder for patients with a substance-induced
psychosis was 32.2% (95% CI=29.7-34.9) (Figure 1). The
conversion rates were 26.0% (95% CI=23.7—28.9) for
schizophrenia and 8.4% (95% CI=7.4—9.5) for bipolar dis-
order. Figure 2 shows substance-specific conversion rates to
either schizophrenia or bipolar disorder, with the highest
conversion rate, 41.2% (95% CI=36.6—46.2), observed for
cannabis-induced psychosis converting to schizophrenia.
Combining the two outcomes, 47.4% (95% CI=42.7—52.3) of
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patients with a cannabis-induced psychosis
later converted to either schizophrenia or
bipolar disorder. This was the highest in-
cidence for any substance. The rates for the
other substances were 27.8% (95% CI1=19.5—
38.6) for patients with a hallucinogen-induced
psychosis, 35.0% (95% CI=31.8—38.3) for pa-
tients with a psychosis induced by mixed/other
substances, 32.3% (95% CI=26.0—39.7) for
those with an amphetamine-induced psycho-
sis, 20.2% (95% CI=13.7—29.3) for those with
a cocaine-induced psychosis, 19.9% (95%
CI=12.8—30.1) for those with a sedative-
induced psychosis, 20.9% (95% CI=11.9—35.1)
for those with an opioid-induced psychosis, and
22.1% (95% CI=17.6—27.5) for those with an
alcohol-induced psychosis.

Risk of Conversion in Case Subjects
Relative to Comparison Subjects

STARZER ET AL.

TABLE 1. Diagnoses of Patients With Incident Substance-Induced Psychosis in a

Registry Study of Conversion to Schizophrenia and Bipolar Disorder

Men Women All
Substance and Earlier Diagnoses N % N % N %
Substance-induced psychosis 5078 748 1710 252 6,788 100.0
Alcohol 1,680 338 635 371 2315 341
Opioids 88 17 70 41 158 2.3
Cannabis 1222 241 270 158 1492 220
Sedatives 33 07 87 51 120 1.8
Cocaine 136 2.7 34 20 170 25
Amphetamines 423 8.3 132 77 555 8.2
Hallucinogens 91 18 23 14 114 17
Mixed or other substances 1,405 277 459 268 1864 275
Earlier diagnoses
Substance use disorder 759 444 2,179 429 2938 433
Attention deficit hyperactivity disorder 154 3.0 28 16 182 2.7
Personality disorder 831 164 464 271 1296 191
Unipolar depression 426 84 262 153 688 101
Anxiety disorder 210 41 144 8.4 354 52
Autism 25 05 3 02 28 0.4
Eating disorder 4 01 43 25 47 0.7
Self-harm before psychosis 1165 229 592 346 1757 259

Table 2 lists hazard ratios for conversion to
schizophrenia or bipolar disorder for persons
with substance-induced psychosis relative to comparison
subjects. The hazard ratio for conversion to schizophrenia
was 77.3 (95% CI=65.2-91.7). The highest risk was observed
for cannabis-induced psychosis, with a hazard ratio of 101.7
(95% CI=74.1-139.7). The remaining types of substance-
induced psychoses were associated with hazard ratios ranging
from 23.4 (95% CI=8.2-66.5) for opioid-induced psychosis to
79.3 (95% CI=43.5-144.5) for amphetamine-induced psychosis.

The hazard ratio for conversion to bipolar disorder was
24.4 (95% CI=20.1-29.6) for persons with substance-
induced psychosis relative to comparison subjects. Given
the broad confidence intervals for individual substances,
there were no indications of any type of substance being more
strongly associated with conversion to bipolar disorder than
others.

Figures 1 and 2 plot the overall conversion rates for
schizophrenia and bipolar disorder and the rates for each
substance category. We found that 50% of conversions to
schizophrenia occurred within 3.1 years, and 50% of con-
versions to bipolar disorder occurred within 4.4 years. For
schizophrenia, 50% of the male patients with a cannabis-
induced psychosis converted within 2.0 years and 50% of the
female patients converted within 4.4 years.

Predictors of Conversion
Predictors of conversion to schizophrenia or bipolar disorder
following a substance-induced psychosis are listed in Table 3.
For conversion to schizophrenia, the risk decreased with
increasing age at incident substance-induced psychosis. No
such pattern was seen for conversion to bipolar disorder.
Substance use disorder (hazard ratio=1.19, 95% CI=
1.05-1.37), personality disorders (hazard ratio=1.29, 95%
CI=1.09-1.52), and eating disorders (hazard ratio=1.73, 95%
CI=1.05-2.87) were significantly linked to conversion from
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FIGURE 1. Rates of Conversion to Schizophrenia and Bipolar
Disorder Following Incident Substance-Induced Psychosis in a
Registry Study (N=6,788)
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a substance-induced psychosis to schizophrenia. Among
persons with substance-induced psychosis, conversion to
bipolar disorder was statistically significantly predicted
by preceding diagnoses of personality disorders (hazard
ratio=1.46, 95% CI=113-1.89), unipolar depression (hazard
ratio=2.03, 95% CI=1.54-2.67), and anxiety disorders
(hazard ratio=1.59,95% CI=1.11-2.27). A previous episode of
self-harm was associated with a reduced risk of converting to
schizophrenia (hazard ratio=0.80, 95% CI=0.68-0.95) but
notto bipolar disorder (p=0.71). Conversely, self-harm after a
substance-induced psychosis was associated with a higher
risk of conversion to schizophrenia and bipolar disorder,
with hazard ratios 0f1.92 (95% CI=1.58-2.34) and 1.60 (95%
CI=1.13-2.27), respectively.
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FIGURE 2. Rates of Conversion to Schizophrenia and Bipolar Disorder Following Incident Substance-Induced Psychosis, by Substance,

in a Registry Study (N=6,788)
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Interaction analyses did not reveal tendencies toward dif-
ferent risk factors for conversion among the different types
of substance-induced psychoses (data not shown).

DISCUSSION

We found that 32.2% of patients with a substance-induced
psychosis later converted to either bipolar disorder or schizo-
phrenia. The highest conversion rate (47.4%) was found for
cannabis-induced psychosis. Young age was associated with a
higher risk of conversion to schizophrenia; the risk was highest
for those in the range of 16-25 years. Self-harm after a substance-
induced psychosis was significantly linked to a higher risk of
converting to both schizophrenia and bipolar disorder.

About half the cases that converted to schizophrenia did
so within the first 3 years after a substance-induced psy-
chosis, and about half the cases that converted to bipolar
disorder did so within the first 5 years.

Substance-Induced Psychosis as a Risk Factor

The most common form of substance-induced psychosis
in our study was alcohol-induced psychosis, for which the
rate of conversion to more severe psychotic diagnoses was
22.1%. The second largest group consisted of psychosis
induced by mixed/other substance use, with a conversion
rate of 35.0%. The third largest group was cannabis-induced
psychosis, which had the highest conversion rate, at 47.4%.
The remaining substances all made up small percentages
of substance-induced psychoses. This distribution reflects
the overall use of substances in the general population, with
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alcohol and cannabis being the most commonly used. The
reason the mixed-substance group was so large could be that
it consisted of combinations of all substances, and many sub-
stance users take multiple substances at the same time (14). All
types of substance-induced psychosis were associated with
large increases in risk of conversion to schizophrenia and bi-
polar disorder compared with comparison subjects.

Cannabis and Schizophrenia

Studies have shown that cannabis use and cannabis-induced
psychosis increased the risk of schizophrenia and caused an
earlier onsetof schizophrenia (4, 6,7). This corresponds with
our finding that 47.4% of patients with cannabis-induced
psychosis converted to schizophrenia and that this rate
corresponds to almost twice the risk of conversion compared
with substance-induced psychoses that were not induced by
cannabis. This is in line with findings from another recent
registry-based study (15) in which, among substance use
variables, only cannabis use predicted schizophrenia. Be-
cause of the high conversion rate also shown in other studies,
it has been suggested that cannabis-induced psychosis is not
distinguishable from the onset of schizophrenia. Various
possible reasons have been suggested for the elevated in-
cidence of schizophrenia among cannabis users. One is that
the initial diagnosis of substance-induced psychosis is in
reality the onset of schizophrenia, but the heavy consump-
tion of substances in this group of patients leads to faulty
diagnosis. Another is that a substance-induced psychosis may
be a step on the way to developing a primary psychosis—
and therefore it could be used as a marker. Studies have
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STARZER ET AL.

TABLE 2. Risk of Conversion to Schizophrenia and Bipolar Disorder Among Patients With Incident Substance-Induced Psychosis Relative

to Matched Comparison Subjects in a Registry Study

Schizophrenia

Bipolar Disorder

Hazard Hazard

Group N Ratio 95% ClI p N Ratio 95% ClI p

Comparison subjects 200 1 (ref.) 188 1 (ref.)

Patients with substance-induced 1,174 77.3 65.2-917 <0.001 361 24.4 20.1-29.6 <0.001

psychosis that later converted

Substance inducing the

psychosis
Alcohol 183 74.0 48.4-113.3 <0.001 144 28.4 20.6-39.3 <0.001
Opioids 12 234 8.2-66.5 <0.001 7 13.6 4.3-43.0 <0.001
Cannabis 433 101.7 741-139.7 <0.001 90 325 21.1-50.0 <0.001
Sedatives® 13 7 33.0 6.9-159.0 <0.001
Cocaine 22 43.0 16.3-113.6 <0.001 5 12.2 3.3-45.5 <0.001
Amphetamines 97 79.3 43.5-1445 <0.001 20 17.4 8.3-36.4 <0.001
Hallucinogens 23 56.2 19.4-162.5 <0.001 6 20.0 5.0-80.0 <0.001
Mixed or other substances 391 67.2 50.9-88.8 <0.001 82 18.7 12.9-27.0 <0.001

@ Hazard ratio for schizophrenia hot computed.

shown that these are two separable diagnoses, and the high
conversion rate is not caused by faulty diagnosis but sug-
gests that cannabis-induced psychosis is a step on the way to
schizophrenia (8, 16-18).

In our study, 50% of conversions to schizophrenia oc-
curred within 3.1 years, but the remaining 50% continued to
convert more evenly over many years, suggesting distinct,
separate diagnoses. If the majority of cannabis-induced
psychosis cases were actually misdiagnosed onset of schizo-
phrenia, the conversions would not occur over such a long
period of time. The conversion rate was higher for cannabis-
induced psychosis compared with other substances, al-
though in many cases this difference was not statistically
significant because of wide confidence intervals around the
estimates. This supports the theory that cannabis use can
dispose a vulnerable subgroup in the population to schizo-
phrenia, or speed up the debut of the disease (2, 3). The theory
that there is a specific link between cannabis and schizo-
phrenia is further supported by evidence of a dose-response
relationship between the consumption of cannabis and the
risk of schizophrenia (19-21). Cannabis-induced psychosis
must therefore be considered an important risk factor for the
development of schizophrenia.

Conversion to Bipolar Disorder

Psychoses induced by alcohol, cannabis, or sedatives were
the disorders most strongly at increased risk of conversion
to bipolar disorder relative to comparison subjects. We
found that 9.9% of patients with an alcohol-induced psy-
chosis later converted to bipolar disorder. This rate is
higher than in previous studies, in which only about 5%
convert. Although the conversion to bipolar disorder in the
substance-induced psychosis population is much less fre-
quent than conversion to schizophrenia, alcohol-induced
psychosis converts to bipolar disorder almost as often as
to schizophrenia. We found that among cases of alcohol-
induced psychoses, 9.9% converted to bipolar disorder and
13.9% to schizophrenia. This may explain why the high
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conversionrate after asubstance-induced psychosis has not
previously been shown, as other studies have not looked
directly at alcohol-induced psychoses. The category of bi-
polar disorder in our study may have included some pa-
tients whose symptoms had never included full mania but
only hypomania, corresponding to the DSM-5 diagnosis of
bipolar II disorder. Excluding the corresponding ICD-10
diagnosis (F31.0: bipolar disorder, current episode hypo-
manic) had almost no influence on conversion rates or
hazard ratios (data not shown).

Risk Factors for Conversion

Among patients with a substance-induced psychosis, the
age group with the highest risk of converting to schizo-
phrenia were those in the range of 16-25 years, and the age
group at lowest risk were those age 51 and older. This sup-
ports the idea that young people are at especially high risk
of converting to schizophrenia. For conversion to bipolar dis-
order, the age distribution was more even, and the age group
at highest risk of conversion were those age 51 and older. This
suggests that all patients, regardless of age, could benefit
from a follow-up period of continued monitoring.

Men had a higher risk of converting to schizophrenia—a
gender distribution resembling that of schizophrenia in
the general population (22). The opposite was shown re-
garding conversion to bipolar disorder, where men were at
a lower risk, which does not reflect the gender distribution
of bipolar disorder in the general population (23). This,
combined with the faster conversion to bipolar disorder for
female patients, suggests that women have an especially
high risk of conversion compared with men after a substance-
induced psychosis.

A majority of patients with schizophrenia or bipolar dis-
order have a psychiatric history preceding these diagnoses.
It has been suggested that schizophrenia or bipolar disor-
der could be preceded by other comorbid disorders, such as
ADHD, personality disorders, unipolar depression, anxiety
disorders, autism, and eating disorders (24-26). In this study
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TABLE 3. Predictors of Conversion to Schizophrenia or Bipolar Disorder Following Incident Substance-Induced Psychosis in

a Registry Study

Schizophrenia

Bipolar disorder

Converted Hazard Converted Hazard
Variable (N) Ratio 95% ClI o] (N) Ratio 95% ClI p
Substance inducing the psychosis
Alcohol 183 1 (ref.) 144 1 (ref.)
Opioids 12 0.78 0.43-140 040 7 0.72 0.34-1.55 0.41
Cannabis 433 2.17 177-2.66 <0.001 90 1.49 107-208 0.02
Sedatives 13 1.94 110-342 0.02 7 0.67 0.31-1.44  0.30
Cocaine 22 0.84 0.54-133 047 5 0.70 0.28-1.76 0.45
Amphetamines 97 123 0.94-1.61 0.12 20 0.83 0.50-1.37 0.46
Hallucinogens 23 128 0.82-198 0.28 6 124 0.53-2.87 0.62
Mixed or other substances 391 1.48 121-181 <0.001 82 0.93 0.68-1.27 0.65
Earlier diagnoses
Substance use disorder 467 119 1.05-1.37 0.009 191 1.08 0.85-1.38 0.52
Attention deficit hyperactivity 31 1.02 0.71-1.46 093 7 127 0.59-274 054
disorder
Personality disorder 229 1.29 1.09-152 0.002 115 1.46 113-1.89 0.004
Unipolar depression 106 110 0.89-1.36 0.36 77 2.03 154-2.67 <0.001
Anxiety disorder 45 0.95 0.70-129 0.73 38 1.59 111-227 0.01
Autism =42 0.41 0.13-1.27 0.2 =42 1.04 0.14-7.64 0.97
Eating disorder 17 173 1.05-2.87 0.03 =42 0.75 0.27-2.07 0.58
Self-harm before substance-induced 177 0.80 0.68-0.95 0.01 80 0.95 0.72-124 071
psychosis
Self-harm after substance-induced 124 1.92 158-2.34 <0.001 40 1.60 113-2.27  0.008
psychosis
Age at incident substance-induced
psychosis (years)
=15 1 0.36 0.20-0.66 0.001 0
16-25 639 1 (ref.) 103 1 (ref)
26-30 179 0.74 0.63-0.88 0.001 38 0.99 0.68-1.44 0.96
31-35 119 0.59 0.48-0.73 <0.001 30 0.87 0.57-1.32 0.51
36-40 99 0.60 0.47-0.75 <0.001 32 1.05 0.68-1.61 0.82
41-50 102 0.32 0.25-0.40 <0.001 71 114 0.79-164 048
=51 29 0.12 0.08-0.18 <0.001 87 1.69 116-244  0.006
Male 980 1.58 1.35-1.86 <0.001 228 0.68 0.54-085 0.001

@ Danish laws regarding data protection do not allow reporting of cell counts <4 but >0.

we tried to identify subgroups of patients with substance-
induced psychosis who might be at higher risk of converting
to a chronic psychotic condition. We found a significantly
higher risk of converting to schizophrenia in patients who
had a preexisting substance use disorder, personality disor-
der, or eating disorder. We found that patients with a pre-
existing diagnosis of an anxiety disorder, unipolar depression,
or a personality disorder all had a higher risk of converting
to bipolar disorder. The finding of eating disorders is in-
teresting, as the clinical presentation of eating disorders often
includes psychotic features relating to self-image. Our re-
sults could thus indicate a potential interplay in which these
psychotic symptoms may be precursors of a disorder such as
schizophrenia.

Patients with schizophrenia or bipolar disorder have
been shown to be at high risk of suicidal ideation and self-
harm, as are patients with substance abuse (27-30). We
found that self-harm after a substance-induced psychosis
was associated with an increased risk of conversion to both
schizophrenia and bipolar disorder. This is an important
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finding because self-harm is already known to be one of the
biggest risk factors for repeated self-harm and/or suicide
(31-34). This means that a subpopulation of patients who
have had a substance-induced psychosis and later present
with a self-harm attempt are especially vulnerable and at
high risk of developing schizophrenia or bipolar disorder. In
their case, follow-up after a substance-induced psychosis
could also help prevent attempts at self-harm or suicide.

Implications

We are not aware of any international guidelines concerning
follow-up of patients after a substance-induced psychosis,
and it is likely that many countries and health systems do not
have follow-up policies or programs in place. The main rea-
son for this could be that symptoms of a substance-induced
psychosis, by definition, wear off when the patient is no longer
under the influence of, or suffering symptoms of withdrawal
from, the substance involved. Our findings suggest that a
large group of these patients are at high risk of developing
schizophrenia or bipolar disorder, and that many of them go
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on to do self-harm. It is important to diagnose new cases of
schizophrenia and bipolar disorder as soon as possible and
to initiate treatment without delay, because prolonged psy-
chosis without treatment is associated with a worse prognosis
(35). Life expectancy is lower for psychiatric patients and for
persons with substance abuse, and even more so for the group
that suffers both (36, 37). Psychiatric patients with substance
abuse especially are often diagnosed later than those without
substance abuse (1). The early detection of schizophrenia and
bipolar disorder among substance abusers who experience a
substance-induced psychosis could prevent some of the delay
in diagnosis that occurs in substance abusers.

We wanted to develop a risk profile that could identify
patients at a higher risk and help early detection of these
cases. Based on the different risk factors identified in dif-
ferent analyses and the overall conversion rate of 32.2%, it
seems most reasonable to suggest that all patients with a
substance-induced psychosis should be offered follow-up.
Since only 50% of the cases that convert from cannabis-
induced psychosis to schizophrenia do so within the first
2 years, and the rate of conversions over time is lower for
all other substances and for conversion to other diagnoses,
the follow-up period should be at least 2 years. An extended
follow-up might also help prevent incidents of self-harm. Our
findings suggest that patients who present with self-harm
and have previously had a substance-induced psychosis are
at even higher risk of converting to schizophrenia or bipolar
disorder. In Denmark patients are offered follow-up after
self-harm, but not after a substance-induced psychosis.

Strengths and Limitations

Because our study is a register-based cohort study, all our
findings can be reproduced. However, because it was based
on diagnoses from registers, we could not validate the di-
agnoses, which may be a problem given the similarity be-
tween cannabis-induced psychosis and schizophrenia and
may explain some of the high conversion rates. We have
discussed the merit of the cannabis-induced psychosis en-
tity, and we believe this similarity does not account for the
high conversion rate. It is possible that a bias exists in which
diagnosing a psychosis as secondary to substance use may
be seen as preferable to diagnosing a primary psychotic dis-
order such as schizophrenia. However, since the conversions
continue at a steady pace over a period of many years, it
appears unlikely that the high conversion rates are predom-
inantly due to original misdiagnosis of the psychotic disorder
as secondary rather than primary.

Only cases of substance-induced psychosis that lead to
psychiatric treatment are registered in the system and were
a part of this study. Studies have shown that cannabis often
can induce short-term psychotic symptoms in the general
population (5, 38). These patients may not seek medical at-
tention, and factors such as patient attitudes, socioeconomic
status, and the like may influence the probability of receiv-
ing treatment for a substance-induced psychosis. It is likely,
however, that all the more severe cases receive treatment.
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Therefore, our results may not be generalizable for all cases
of substance-induced psychosis. In a register-based study,
it is not possible to obtain information about substance use,
the amounts involved, and continued use after a substance-
induced psychosis. Therefore, it cannot be determined
whether it is a substance-induced psychosis or prolonged
exposure to substances that is related to the development of
schizophrenia or bipolar disorder. A final limitation lies in the
fact that the registers do not allow us to ascertain whether
conversion rates differed depending on whether patients
continued using the substances after the substance-induced
psychosis.

AUTHOR AND ARTICLE INFORMATION

From Mental Health Center Copenhagen, Copenhagen University Hos-
pital; and the Lundbeck Foundation Initiative for Integrative Psychiatric
Research, Copenhagen and Aarhus.

Address correspondence to Dr. Hjorthgj (carsten.hjorthoej@regionh.dk).

Dr. Starzer received a pregraduate research grant from the Lundbeck
Foundation to perform the work reported here. The other authors report
no financial relationships with commercial interests.

Received Feb. 23, 2017; revisions received July 4 and Aug. 2, 2017;
accepted Aug. 10, 2017; published online Nov. 28, 2017.

REFERENCES
1. Toftdahl NG, Nordentoft M, Hjorthgj C: Prevalence of substance use
disorders in psychiatric patients: a nationwide Danish population-
based study. Soc Psychiatry Psychiatr Epidemiol 2016; 51:129-140
2. Degenhardt L, Hall W, Lynskey M: Testing hypotheses about the
relationship between cannabis use and psychosis. Drug Alcohol
Depend 2003; 71:37-48
3. Arseneault L, Cannon M, Poulton R, et al: Cannabis use in adoles-
cence and risk for adult psychosis: longitudinal prospective study.
BMJ 2002; 325:1212-1213
4. Andréasson S, Allebeck P, Rydberg U: Schizophrenia in users and
nonusers of cannabis: a longitudinal study in Stockholm County. Acta
Psychiatr Scand 1989; 79:505-510
5. Fergusson DM, Horwood LJ, Swain-Campbell NR: Cannabis de-
pendence and psychotic symptoms in young people. Psychol Med
2003; 33:15-21
6. Tucker P: Substance misuse and early psychosis. Australas Psy-
chiatry 2009; 17:291-294
7. Arendt M, Rosenberg R, Foldager L, et al: Cannabis-induced psy-
chosis and subsequent schizophrenia-spectrum disorders: follow-up
study of 535 incident cases. Br J Psychiatry 2005; 187:510-515
8. Caton CLM, Drake RE, Hasin DS, et al: Differences between early-
phase primary psychotic disorders with concurrent substance use
and substance-induced psychoses. Arch Gen Psychiatry 2005; 62:
137-145
9. Niemi-Pynttiri JA, Sund R, Putkonen H, et al: Substance-induced
psychoses converting into schizophrenia: a register-based study
of 18,478 Finnish inpatient cases. J Clin Psychiatry 2013; 74:
€94-e99
10. Chen WL, Hsieh CH, Chang HT, et al: The epidemiology and
progression time from transient to permanent psychiatric disorders
of substance-induced psychosis in Taiwan. Addict Behav 2015; 47:
1-4
11. Pedersen CB: The Danish Civil Registration System. Scand J Public
Health 2011; 39(suppl):22-25
12. Mors O, Perto GP, Mortensen PB: The Danish Psychiatric Central
Research Register. Scand J Public Health 2011; 39(suppl):54-57
13. Lynge E, Sandegaard JL, Rebolj M: The Danish National Patient
Register. Scand J Public Health 2011; 39(suppl):30-33

ajp.psychiatryonline.org 349


mailto:carsten.hjorthoej@regionh.dk
http://ajp.psychiatryonline.org

SCHIZOPHRENIA OR BIPOLAR DISORDER FOLLOWING SUBSTANCE-INDUCED PSYCHOSIS

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

European Monitoring Center for Drugs and Drug Addiction
(EMCDDA): European Drug Report 2016: Trends and Develop-
ments. Lisbon, EMCDDA, 2016. http://www.emcdda.europa.eu/system/
files/publications/2637/TDAT16001ENN.pdf_en

Rognli EB, Berge J, Hakansson A, et al: Long-term risk factors for
substance-induced and primary psychosis after release from prison:
a longitudinal study of substance users. Schizophr Res 2015; 168:
185-190

Caton CLM, Hasin DS, Shrout PE, et al: Stability of early-phase
primary psychotic disorders with concurrent substance use and
substance-induced psychosis. Br J Psychiatry 2007; 190:105-111
Arendt M, Mortensen PB, Rosenberg R, et al: Familial predisposition
for psychiatric disorder: comparison of subjects treated for cannabis-
induced psychosis and schizophrenia. Arch Gen Psychiatry 2008; 65:
1269-1274

Singal A, Bhat PS, Srivastava K, et al: The study of primary psychotic
disorders with concurrent substance abuse in terms of their di-
agnostic stability. Indian J Psychiatry 2015; 57:224-228

van Os J, Bak M, Hanssen M, et al: Cannabis use and psychosis: a
longitudinal population-based study. Am J Epidemiol 2002; 156:
319-327

Henquet C, Krabbendam L, Spauwen J, et al: Prospective cohort
study of cannabis use, predisposition for psychosis, and psychotic
symptoms in young people. BMJ 2005; 330:11

Moore THM, Zammit S, Lingford-Hughes A, et al: Cannabis use and
risk of psychotic or affective mental health outcomes: a systematic
review. Lancet 2007; 370:319-328

McGrath J, Saha S, Welham J, et al: A systematic review of the
incidence of schizophrenia: the distribution of rates and the influ-
ence of sex, urbanicity, migrant status, and methodology. BMC Med
2004; 2:13

Hendrick V, Altshuler LL, Gitlin MJ, et al: Gender and bipolar illness.
J Clin Psychiatry 2000; 61:393-396

Kim-Cohen J, Caspi A, Moffitt TE, et al: Prior juvenile diagnoses
in adults with mental disorder: developmental follow-back of a
prospective-longitudinal cohort. Arch Gen Psychiatry 2003; 60:
709-717

Dalsgaard S, Mortensen PB, Frydenberg M, et al: Association be-
tween attention-deficit hyperactivity disorder in childhood and
schizophrenia later in adulthood. Eur Psychiatry 2014; 29:259-263

350 ajp.psychiatryonline.org

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

Andersen SM, Randers A, Jensen CM, et al: Preceding diagnoses to
young adult bipolar disorder and schizophrenia in a nationwide
study. BMC Psychiatry 2013; 13:343

Kjelby E, Sinkeviciute I, Gjestad R, et al: Suicidality in schizophrenia
spectrum disorders: the relationship to hallucinations and perse-
cutory delusions. Eur Psychiatry 2015; 30:830-836

Poorolajal J, Haghtalab T, Farhadi M, et al: Substance use disorder
and risk of suicidal ideation, suicide attempt, and suicide death: a
meta-analysis. J Public Health (Oxf) 2016; 38:e282-¢291

Garlow SJ, Purselle D, D’Orio B: Cocaine use disorders and suicidal
ideation. Drug Alcohol Depend 2003; 70:101-104

Marshall BDL, Werb D: Health outcomes associated with meth-
amphetamine use among young people: a systematic review. Ad-
diction 2010; 105:991-1002

Hjorthaj CR, Madsen T, Agerbo E, et al: Risk of suicide according to
level of psychiatric treatment: a nationwide nested case-control
study. Soc Psychiatry Psychiatr Epidemiol 2014; 49:1357-1365
Fedyszyn IE, Erlangsen A, Hjorthgj C, et al: Repeated suicide at-
tempts and suicide among individuals with a first emergency de-
partment contact for attempted suicide: a prospective, nationwide
Danish register-based study. J Clin Psychiatry 2016; 77:832-840
Cooper J, Kapur N, Webb R, et al: Suicide after deliberate self-harm:
a 4-year cohort study. Am J Psychiatry 2005; 162:297-303

Ostamo A, Lonngvist J: Excess mortality of suicide attempters. Soc
Psychiatry Psychiatr Epidemiol 2001; 36:29-35

Jeppesen P, Petersen L, Thorup A, et al: The association between
pre-morbid adjustment, duration of untreated psychosis, and out-
come in first-episode psychosis. Psychol Med 2008; 38:1157-1166
Hjorthgj C, Ostergaard MLD, Benros ME, et al: Association be-
tween alcohol and substance use disorders and all-cause and cause-
specific mortality in schizophrenia, bipolar disorder, and unipolar
depression: a nationwide, prospective, register-based study. Lancet
Psychiatry 2015; 2:801-808

Hjorthej C, Stiirup AE, McGrath JJ, et al: Years of potential life lost
and life expectancy in schizophrenia: a systematic review and meta-
analysis. Lancet Psychiatry 2017; 4:295-301

Wiles NJ, Zammit S, Bebbington P, et al: Self-reported psychotic
symptoms in the general population: results from the longitudinal
study of the British National Psychiatric Morbidity Survey. Br J
Psychiatry 2006; 188:519-526

Am J Psychiatry 175:4, April 2018


http://www.emcdda.europa.eu/system/files/publications/2637/TDAT16001ENN.pdf_en
http://www.emcdda.europa.eu/system/files/publications/2637/TDAT16001ENN.pdf_en
http://ajp.psychiatryonline.org

