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Objective: The purpose of the study was
to assess the independent influences of
gender and cannabis use on milestones
of early course in schizophrenia.

Method: In this population-based, first-
contact incidence study conducted in The
Hague, the Netherlands, patients (N=133)
were interviewed with the Comprehensive
Assessment of Symptoms and History, and
key informants were interviewed with the
Instrument for the Retrospective Assess-
ment of the Onset of Schizophrenia. Mile-
stones of early course were 1) first social
and/or occupational dysfunction, 2) first
psychotic episode, and 3) first negative
symptoms.

Results: Male patients were significantly
younger than female patients at first social
and/or occupational dysfunction, first psy-
chotic episode, and first negative symp-
toms. Cannabis-using patients were signifi-

cantly younger at these milestones than
were patients who did not use cannabis.
Multivariate analyses showed that canna-
bis use, but not gender, made an indepen-
dent contribution to the prediction of age
at first psychotic episode: male cannabis
users were a mean of 6.9 years younger at
illness onset than male nonusers. In con-
trast, age at first social and/or occupational
dysfunction and the risk of developing
negative symptoms before the first contact
with a physician for treatment of possible
psychotic disorder were predicted by gen-
der, but not by cannabis use.

Conclusions: The results indicate a strong
association between use of cannabis and
earlier age at first psychotic episode in
male schizophrenia patients. Additional
studies examining this possibly causal rela-
tionship are needed.

(Am J Psychiatry 2004; 161:501–506)

The gender difference in age at onset is one of the most
consistent findings in schizophrenia research (1–5). Ac-

cording to a study in Mannheim, Germany, for example,

women were 3–4 years older than men at illness onset by

any definition of onset, including impaired social or occu-
pational functioning, emergence of positive symptoms, or

emergence of negative symptoms (6, 7).

Another variable that has been suggested to influence
the timing of onset is illicit substance abuse, mainly use of

cannabis, but the results of the relevant studies are mixed.

Some studies found that substance-using patients are

younger than their nonusing counterparts (8–11); one
study reported an earlier onset for female, but not for male

users (12); and other studies found no significant effect of

drug use (13, 14). However, these studies were all hospital

based and, with one exception (14), failed to adjust for
gender differences.

The objective of the present study was to assess the

independent influences of gender and cannabis use on

milestones of early course in a Dutch population-based
incidence cohort of patients with schizophrenia. Since the

sale and use of cannabis are condoned in the Netherlands,

the information on its use provided by patients and key in-

formants may be highly reliable.

Method

Recruitment of Patients

The procedures of our first-contact incidence study have been
reported previously (15). Briefly, all residents of the city of The
Hague, age 15–54 years, who made a first-in-lifetime contact with
a physician for a (suspected) psychotic disorder during the period
from April 1997 to April 1999 were referred for study. After the
procedures had been fully explained, the researchers asked the
patients to provide written informed consent for a diagnostic in-
terview (with the Comprehensive Assessment of Symptoms and
History [16]), an interview with a key informant (with the Instru-
ment for the Retrospective Assessment of the Onset of Schizo-
phrenia [17]), and access to the patient’s medical file. Information
from all sources was used to make a consensus DSM-IV diagnosis
and to assess retrospectively the onset of the early signs and symp-
toms of schizophrenia. The researchers performed a diagnostic re-
assessment of all patients 2.5 years after the first contact. To this
end, the researchers reinterviewed the patients using a follow-up
version of the Comprehensive Assessment of Symptoms and His-
tory (18), collected key informant information with a modified
version of the Instrument for the Retrospective Assessment of the
Onset of Schizophrenia, and obtained information from the med-
ical file. The follow-up rate was 89%. Using all available informa-
tion from the two assessments, two psychiatrists made a (second)
consensus DSM-IV diagnosis. The present study included all pa-
tients with a diagnosis of a “schizophrenic disorder” (DSM-IV di-
agnostic code 295.xx, i.e., schizophrenia, schizophreniform disor-
der, and schizoaffective disorder) at the second assessment (N=
126) and seven patients who had been lost to follow-up but who
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had received any of these diagnoses at the initial assessment. Of
these 133 patients, 97 (73%) were male and 36 (27%) were female.
The group was ethnically diverse and included natives of the
Netherlands (32%), first- and second-generation immigrants from
Surinam (20%) and Morocco (17%), and others (32%).

Assessment of Onset of Schizophrenia

During the incidence study the following milestones of early
course were assessed: 1) onset of social and/or occupational dys-
function, as defined in DSM-IV, to include one or more major ar-
eas of functioning such as work, school, or interpersonal relations
that are markedly below the prior level, or failure to achieve the ex-
pected level of functioning; 2) first psychotic episode, i.e., onset of
delusions, hallucinations, disorganized speech, or disorganized or
catatonic behavior that leads to behavioral changes (this latter cri-
terion was included because 23 patients [17%] had reported tran-
sient psychotic experiences during childhood or youth, without
concomitant functional deterioration); and 3) the onset of nega-
tive symptoms (before first contact with a physician), i.e., affective
flattening, alogia, avolition, or social withdrawal. Whenever no in-
formation was available on the exact day on which the milestone
occurred (or if this day was not known), we chose the middle of the
month or year (e.g., “June 1993” was recorded as June 15, 1993, and
“1986” was recorded as July 1, 1986).

A total of 110 patients (83%) were assessed by using the Compre-
hensive Assessment of Symptoms and History or the Instrument
for the Retrospective Assessment of the Onset of Schizophrenia
(for 67% of patients, both instruments had been administered).
Twenty-three patients (17%) refused contact with the researchers,
and information on their milestones was obtained from their
physician. Inconsistencies between information from the patient
and information from the key informant were discussed by the re-
search team, and the most reliable source was selected. In some
cases the most reliable source was judged to be the key informant
(for instance, a mother who said that her son had been dysfunc-
tional at school since October 1995 and gave clear examples,
whereas the patient said he functioned well), and in other cases
the patient was the most reliable source (for example, a patient
who told us that he began hearing voices in February 1997, but his
mother had not discovered until May 1997 that her son had expe-
rienced acoustic hallucinations). Since many schizophrenia pa-
tients are only somewhat aware of their negative symptoms (19),
our assessments of the onset of negative symptoms relied heavily
on the reports of family members. In five cases our information
was insufficient to determine the onset of social and/or occupa-
tional dysfunction, and in seven cases the start of the first psy-
chotic episode was unknown. In seven of the total of 73 patients
with negative symptoms, the time of onset of these symptoms
was unclear.

Assessment of Cannabis Use

Using information from the patient, the key informant, the
medical file, and drug screens, we determined whether the pa-
tient had used cannabis, how often the patient had used can-
nabis, and when this use had occurred in relation to the three
milestones of early course. Again, inconsistencies were discussed
by the research team, and the most reliable source was selected.
Patients who had used cannabis less than four times were consid-
ered nonusers.

Some patients had also used other illicit substances. If one de-
fines “use” as the consumption of these substances at least once a
month during the year before first contact, 16 patients (12%) had
“used” one or more of these substances (amphetamines: N=9; co-
caine: N=12; heroin: N=1). Misuse, defined as daily use for a pe-
riod of at least 2 weeks during the year before inclusion, had been

present in only three patients. All of these patients had also used
cannabis (20). In 13 patients, the onset of cannabis use had pre-
ceded the onset of use of amphetamines or cocaine by a median
of 2 years, and in three cases the use of cannabis and other sub-
stances had begun simultaneously. When cannabis was used to-
gether with other substances, cannabis was used more frequently
than any other substance. Daily use of cannabis occurred in 13 of
16 patients, and daily use of cocaine and amphetamines occurred
in two and one of 16 patients, respectively.

Statistical Analysis

Median ages at first social and/or occupational dysfunction
and at the first psychotic episode were calculated for male and fe-
male patients and for cannabis users and nonusers. Next, median
age differences (not differences between median ages) with 95%
confidence intervals (CIs) between male and female patients and
between cannabis users and nonusers were determined (21).

Since not all patients had negative symptoms, a Kaplan-Meier
curve was estimated for cumulative probability of freedom from
negative symptoms for male and female patients and for can-
nabis users and nonusers. We determined the age at which 50% of
the group was free from negative symptoms (i.e., median age) for
male and female patients and for cannabis users and nonusers.
After that, we calculated median age differences with 95% CIs be-
tween male and female patients and between cannabis users and
nonusers (21).

Multiple linear regression analyses were used to examine the
independent contribution of gender and cannabis use to the pre-
diction of age at first social and/or occupational dysfunction and
age at first psychotic episode. Finally, Cox’s proportional hazards
regression analysis was used to look at the independent contri-
bution of gender and cannabis use to the risk of negative symp-
toms. These effects were expressed as hazard ratios. Since very
few women used cannabis, there was collinearity between the
variables “gender” and “cannabis use.” For that reason, in each
regression model we used two dummy variables; the reference
group was male patients who did not use cannabis before a spe-
cific milestone, and the comparison groups were male patients
who used cannabis before a specific milestone and female pa-
tients who did not use cannabis before a specific milestone. Thus,
we examined the main effect of gender, adjusted for cannabis use,
and the main effect of cannabis use, adjusted for gender. Given
the small number of cannabis-using women, it was not possible
to examine an interaction effect. Since we hypothesized a causal
relationship between cannabis use and early onset, we deter-
mined for each patient whether cannabis had been used before
the emergence of the milestone in question. At the moment of
first contact with a physician, 64 (66%) men and six (17%) women
used cannabis. Forty men and five women had used it before the
onset of social and/or occupational dysfunction, 55 men and five
women before the first psychotic episode, and 29 men and one
woman before the onset of negative symptoms.

Results

First Social and/or Occupational Dysfunction 
and First Psychotic Episode

The median age at first social and/or occupational dys-
function and at first psychotic episode, as well as the me-
dian age differences with 95% CIs, for male and female pa-
tients are presented in Table 1. In Table 2 we report the
same outcome measures for cannabis-using and nonus-
ing patients.



Am J Psychiatry 161:3, March 2004 503

VEEN, SELTEN, VAN DER TWEEL, ET AL.

http://ajp.psychiatryonline.org

First Negative Symptoms

Seventy-three patients (55%) had developed negative
symptoms before their first contact with a physician. Fig-
ure 1 shows the Kaplan-Meier survival curves for cumula-
tive probability of freedom from negative symptoms in
male and female patients. The median age at onset of neg-
ative symptoms was 26.5 years for male patients and 41.6
years for female patients (Table 1). A log-rank test revealed
that this difference was significant (χ2=7.4, df=1, p=0.007).

The corresponding curves for cannabis-using versus
nonusing patients are shown in Figure 2. For cannabis us-
ers the median age at onset of negative symptoms was
23.7 years, compared with 38.4 years for nonusers (Table
2). This difference was also statistically significant (χ2=
11.0, df=1, p<0.001, log-rank test).

Multiple Regression Analyses

Mean ages at first social and/or occupational dysfunc-
tion and at first psychotic episode for the three groups
based on dummy variables are presented in Table 3. A lin-
ear regression analysis showed that gender, adjusted for
cannabis use, made an important contribution to the pre-
diction of age at social and/or occupational dysfunction
(B=6.4, 95% CI=2.1 to 10.7, p=0.004). Thus, non-cannabis-
using women were a mean of 6.4 years older than nonusing
men at the onset of social and/or occupational dysfunc-
tion. The contribution of cannabis use, adjusted for gen-
der, was not significant (B=2.4, 95% CI=–1.4 to 6.3, p=0.20).

When a similar analysis was done for age at first psy-
chotic episode, however, cannabis used made the largest
contribution (B=6.9, 95% CI=3.7 to 10.0, p<0.001). It is im-
portant to note that the contribution of gender was not
significant (B=2.1, 95% CI=–3.4 to 3.9, p=0.90). Male can-
nabis users were found to have their first psychotic epi-
sode a mean of 6.9 years earlier than male nonusers.

Cox proportional hazards regression analysis showed
that the risk of developing negative symptoms was pre-
dicted by gender but not by cannabis use (for male pa-
tients, compared to female patients: hazard ratio [ad-
justed for cannabis use]=2.5, 95% CI=1.1 to 5.0, p=0.02; for
cannabis users, compared to nonusers: hazard ratio [ad-

justed for gender]=1.3, 95% CI=0.7 to 2.2, p=0.40). In other
words, male patients who did not use cannabis were 2.5
times more likely than female nonusers to develop nega-
tive symptoms in the early course of schizophrenia.

Discussion

We assessed the independent influences of gender and
cannabis use on milestones of early course of schizophre-
nia in a Dutch population-based incidence cohort. Most
univariate findings of this study were in line with those of
previous studies: male gender was found to be a predictor
of an earlier age at onset of social and/or occupational dys-
function and of a higher risk of developing negative symp-
toms before first contact with a physician for treatment (5).
The salient finding, however, was that cannabis use was a
much stronger predictor than gender of age at first psy-
chotic episode. In male patients there was a 7-year age dif-
ference between users and nonusers of this substance.

Interpretation

When trying to formulate an interpretation of these
findings, one should be aware of some trends in the epide-
miology of psychiatric disorders over the past few de-
cades, including increasing rates of illicit drug use in the
general population and, possibly, a changing sex ratio for
schizophrenia. Although some textbooks report that the
risk for the disorder is equal for both sexes (22), a recent
meta-analysis of incidence studies published after 1980
found a significant excess of male patients (23). Since the
use of illicit drugs is more common in males than in fe-
males, increasing drug use might be one of the possible
explanations for this finding. It is equally important to rec-
ognize, however, that the gender difference in age at psy-
chosis onset was already present in previous periods when
cannabis use was uncommon and that use of this sub-
stance cannot be the explanation for this phenomenon.
Furthermore, it is uncertain whether the age at onset is de-

TABLE 1. Median Age at Milestones in the Early Course of
Schizophrenic Disordersa of Male and Female Patients
From a Dutch Psychosis Incidence Cohort

Milestone

Median Age 
(years)

Age Difference
Between Male and 

Female Patients 
(years)

Male
Patients
(N=97)

Female
Patients
(N=36) Median 95% CI

First social and/or 
occupational dysfunction 20.1 27.4 6.7 3.3–10.5

First psychotic episode 24.2 27.4 3.2 0.1–6.4
First negative symptomsb 26.5 41.6 15.2 3.0–27.3
a Includes DSM-IV categories schizophrenia, schizophreniform disor-

der, and schizoaffective disorder.
b Since not all patients had negative symptoms, median ages were

derived from a Kaplan-Meier survival analysis (Figure 1).

TABLE 2. Median Age at Milestones in the Early Course of
Schizophrenic Disordersa of Cannabis-Using and Non-
Cannabis-Using Patients From a Dutch Psychosis Incidence
Cohort

Milestone

Age Difference
Between Users 
and Nonusers 

(years)

Median Age (years)

Cannabis
Users

(N=70)

Nonusers
of Cannabis

(N=63) Median 95% CI
First social and/or 

occupational 
dysfunction 18.1 27.7 9.3 6.2–12.5

First psychotic episode 22.3 29.9 7.5 4.7–10.4
First negative

symptomsb 23.7 38.4 14.7 5.6–23.8
a Includes DSM-IV categories schizophrenia, schizophreniform disor-

der, and schizoaffective disorder.
b Since not all patients had negative symptoms, median ages were

derived from a Kaplan-Meier survival analysis (Figure 2).
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creasing or whether the gender difference in this respect is
on the increase.

One can think of at least three mechanisms that could
explain the relationship between cannabis use and earlier
age at psychosis onset in males. These mechanisms are not
mutually exclusive, and one can raise several arguments
for and against the plausibility of each mechanism. First, it
is possible that cannabis has no influence on risk or age at
onset and that younger patients, compared with older pa-
tients, are more likely to use this substance before the first
psychotic episode because the use is age related. However,
the prevalence of cannabis use in the general population
was substantially lower than in this incidence cohort. The
proportions of Dutch people who had used cannabis in the
last month were 7% for the 20–24-year age group, 5% for
the 25–29-year age group, and 2% for the 30–34-year age
group (24). A second possibility is that cannabis hastens
the onset of psychosis in subjects who would have also de-
veloped the disorder if they had never used this substance.
This possibility is supported by the observation that can-
nabis may trigger or exacerbate psychotic symptoms in
healthy subjects and in schizophrenia patients (25–28).
However, as noted earlier, there is no definitive evidence
for a decreasing age at onset in schizophrenia nor for an
increasing gender difference in this respect. Third, it is
possible that cannabis makes manifest schizophrenia in
young subjects who are genetically at risk for developing
the disorder. According to this point of view, which has re-
cently gained support from studies in the Netherlands (29)
and Sweden (30), some of these individuals would never

have developed schizophrenia had they not used can-
nabis. This mechanism could account for a higher schizo-
phrenia risk for males, because cannabis is more com-
monly used by males. Finally, all three mechanisms could
be relevant.

Validity and Limitations

This investigation has several strengths. First, the study
was population based. Second, DSM-IV diagnoses for
most patients were based on two assessments, separated
by an interval of 2.5 years. Third, for most assessments, the
researchers had three sources of information: a semistruc-
tured diagnostic interview, a key informant interview, and
the medical file. It could be hypothesized that the results
were biased by ethnicity, but we found no significant age
differences in the milestones of early course between the
four largest ethnic groups (natives of the Netherlands,
Surinamese, Moroccans, and others) (Kruskal-Wallis tests
used for analysis of age at first social and/or occupational
dysfunction and age at first psychotic episode, and log-
rank tests used for analysis of age at first negative symp-
toms). It is also implausible that the findings have been
confounded by other factors that have been reported to be
associated with early onset, including a history of obstet-
ric complications and/or a family history of schizophrenia
(31, 32). A higher prevalence of obstetric complications in
male or female schizophrenia patients has not been dem-
onstrated (5), and a higher prevalence of these complica-
tions in patients who use or who do not use cannabis
seems unlikely. The presence of a family history of schizo-
phrenia was not examined here, but the validity of the dis-

FIGURE 1. Kaplan-Meier Survival Curve for Cumulative Prob-
ability of Freedom From Negative Symptoms Before First
Contact With a Physician for Male and Female Patients With
Schizophrenic Disordersa From a Dutch Psychosis Incidence
Cohort

a Includes DSM-IV categories schizophrenia, schizophreniform disor-
der, and schizoaffective disorder.
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FIGURE 2. Kaplan-Meier Survival Curve for Cumulative Prob-
ability of Freedom From Negative Symptoms Before First
Contact With a Physician for Cannabis-Using and Non-Can-
nabis-Using Patients With Schizophrenic Disordersa From a
Dutch Psychosis Incidence Cohort

a Includes DSM-IV categories schizophrenia, schizophreniform disor-
der, and schizoaffective disorder.
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tinction between genetic and sporadic subtypes of the dis-
order is controversial (33). It is unlikely that the use of
cocaine or amphetamines had an additional effect on age
at first psychosis. The median age at first psychotic epi-
sode of the 14 patients (all male) who had used amphet-
amines and/or cocaine in addition to cannabis before the
first psychosis was 23.2 years. For males who had only
used cannabis, the median age at first psychotic episode
was 22.1 years.

The reliability of our assessments of milestones of early
course was not evaluated, but our data were similar to
those of the ABC (Age, Beginning, Course) Schizophrenia
Study in Mannheim, Germany (6), suggesting that our as-
sessments were quite accurate. Is it unlikely that we mis-
took cannabis-induced apathy or depressive symptoms
for negative symptoms. If these symptoms had been con-
founded, one would expect cannabis use to be a risk factor
for the development of these symptoms. Likewise, one
would expect that female gender would be a risk factor for
the development of these symptoms, because women
have a greater risk for depression in schizophrenia than
men (5).

Finally, an important limitation of all studies on this
topic, including the present one, is the reliance on verbal
reports of patients and relatives about cannabis use. The
liberal Dutch attitude toward this substance is likely to
have led to reliable reports on its use, but this reliability is
not entirely certain.

Comparison to ABC Schizophrenia study

It is important to note that the milestones of early course,
as reported in this study, were derived from a different
context (the ABC Schizophrenia Study). In the ABC study,
the male-to-female ratio of the subjects was close to 1.0,
and the prevalence of cannabis use was low (14%, com-
pared with 53% in our study). Also, the authors of the ABC
study presented means instead of medians for age at mile-
stones. When we calculated mean values for age at mile-
stones for our study participants, we found that the first
psychotic episode occurred about 2 years later in male as
well as in female patients in the ABC study, compared with

our study, and that the age at which negative symptoms
emerged was similar in the ABC study and in our study
(data available on request).

Conclusions

The present study shows that in Dutch male schizophre-
nia patients, the use of cannabis is associated with a much
earlier onset of the disorder. The explanation for this asso-
ciation remains unclear. Since early onset is associated
with a poorer prognosis of the disorder, the relationship
between cannabis use and the risk of developing an early-
onset type of schizophrenia is an important focus for fu-
ture research.
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