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Abstract

Introduction: While evidence strongly supports a causal effect of cannabis on

psychosis, it is less clear whether the symptom pattern, clinical course, and

outcomes differ in cases of schizophrenia with and without a background of

cannabis use.

Methods: Analysis of medical records from a longitudinal follow-up of

Swedish conscripts with data on cannabis use in adolescence and subsequent

incidence of schizophrenia. One hundred sixty patients with schizophrenia

were assessed using the OPCRIT protocol. Cases were validated for diagnosis

schizophrenia according to OPCRIT.

Results: Patients with a cannabis history (n = 32), compared to those without

(n = 128), had an earlier age at onset, a higher number of hospital admissions

and a higher total number of hospital days. There was no significant difference

in type of onset and clinical symptom profiles between the groups.

Conclusion: Our findings indicate that the disease burden of schizophrenia is

greater in individuals who use cannabis during adolescence. Strengthening evi-

dence on causality and teasing out long-term effects of pre-illness cannabis use

from continued post-illness has clinical implications for improving schizophre-

nia outcomes.
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1 | INTRODUCTION

Cannabis use is thought to increase risk of developing

schizophrenia and other non-affective psychoses.1–4

Although the relationship between cannabis and psycho-

sis is likely to be highly complex, evidence from experi-

mental5 and observational studies, including longitudinal

studies that minimize reverse causation and robustly

address confounding,2 support a causal effect of cannabis

on psychosis. Plausible biological mechanisms for the

association have been identified, and the effects of THC

exposure on brain function seem particularly prominent

in the developing brain, including during adolescence.6–8

Cannabis use has also been shown to be associated with

increased risk of relapse and other markers of poorer out-

come in psychosis,9 but evidence of a bidirectional causal
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relationship between cannabis and schizophrenia10

increases the complexity of inferring causality in these

associations.

While it has been shown that cannabis use is associ-

ated with a more chronic course and worse outcome in

schizophrenia,11–13 many studies have been cross-

sectional in design, with cannabis use measured retro-

spectively, hence it is not clear whether cannabis use

began (or became more frequently used) before or after

onset of schizophrenia. A systematic review of longitudi-

nal studies concluded that cannabis use among patients

with schizophrenia was associated with an increased risk

of relapse and rehospitalization, although the overall

quality of studies when examining other outcomes was

low and follow-up times were mostly around one or

2 years.9 Foti et al14 used repeat measures over a 10-year

period to assess the longitudinal relationship between

cannabis use and psychiatric symptoms, with cross-

lagged models providing evidence of a bidirectional rela-

tionship between them, suggesting that cannabis might

be used to alleviate some symptoms of schizophrenia. We

are not aware of any study that has assessed whether can-

nabis use in adolescence, prior to first episode of psycho-

sis, is associated with symptom severity and long-term

outcome in schizophrenia.

It is also unclear whether cannabis use prior to onset

can influence the type of symptoms experienced and clin-

ical characteristics of the disorder. Some studies have

shown a higher occurrence of positive symptoms among

persons with previous substance use,15,16 but in general

no increased occurrence of negative symptoms.9,17 Other

studies have found no difference in clinical characteris-

tics when comparing patients with and without a

cannabis history.18,19 Again, most studies are based on

cross-sectional data or case report and few studies have

been able to assess long-term outcomes.

In a long-term follow-up of Swedish conscripts, based

on register data, we found that subjects with a history of

cannabis use had longer duration of first admission to hos-

pital, more readmissions, and more total time of hospital

stay than those without cannabis use.12 Cannabis use was

assessed by self-report at around 18 years of age, and inci-

dence of schizophrenia according to the national inpatient

register was assessed up to ages 60–62 years. Furthermore,

in an earlier study of medical records on a small sample of

Swedish conscripts treated for schizophrenia in Stockholm

County, we found that persons with a history of cannabis

use had a more sudden onset and more positive symptoms

than those without a history of cannabis use.16 However,

no formal assessment protocol was used and a longer fol-

low up of a national sample is needed to reassess the find-

ings. Another limitation in our previous studies is the lack

of information on cannabis use at follow-up. Myles et al20

reviewed continuation of cannabis use after first episode

psychosis. While they found evidence of continued as well

as cessation of cannabis use, there was no documentation

of how this affected outcome of psychosis. By combining

conscript cohort data with medical admission records and

review of case records we aimed to examine the relation-

ship between self-reported cannabis use at conscription,

later record of cannabis abuse/dependence and outcomes

in schizophrenia.

In contrast to other longitudinal studies that have

examined psychoses more broadly or schizophrenia spec-

trum disorders as outcomes,2 the outcome in our cohort

has been recorded diagnosis of schizophrenia.12,21,22 The

validity of schizophrenia diagnoses in this cohort have

been assessed qualitatively in a subsample23 but a valida-

tion study of all cases has not previously been undertaken.

In this study we use data from an updated linkage of

the Swedish Conscript Cohort to the national patient reg-

ister in order to identify medical records of patients with

schizophrenia that we then assessed for information on

clinical characteristics, including record of cannabis

abuse/dependence. Data were recorded using the

OPCRIT system24 which enabled us also to ascertain and

validate diagnoses of schizophrenia.

The overall aim of the study was to assess differences

in age and type of onset, clinical course and prognosis of

schizophrenia between subjects with a history of canna-

bis use with those without such history. The following

research questions were addressed:

i. Do patients in the patient register fulfill the diagno-

sis of schizophrenia according to defined criteria?

ii. Do subjects with cannabis use in adolescence differ

from non-users with regard to age at onset, type of

onset, clinical characteristics and outcomes of

schizophrenia compared to non-users?

Significant outcomes

• Schizophrenia patients with a history of canna-

bis use in adolescence had earlier age at onset

and more severe disease in terms of hospital

admissions and length of stay compared to

patients without cannabis history.

• Symptom profiles of schizophrenia did not

seem to differ by previous cannabis history.

Limitations

• We did not have data on self-reported cannabis

use during follow-up.

• In spite of a large national cohort, number of

cases with schizophrenia was limited.

2 ALLEBECK ET AL.



iii. Are differences in the course and outcome of schizo-

phrenia related to cannabis abuse or dependence

after conscription?

2 | METHODS

The study is based on a cohort of Swedish men born

1950–1952 conscripted for compulsory military training in

1969–1970, as used in previous studies.21,22 The conscrip-

tion procedure comprised medical examination, tests on

physical and mental capacity, and for the particular period

of conscription 1969–1970, also a series of questions on

use of alcohol, tobacco and other drugs. In questionnaires,

conscripts were asked whether they had ever used drugs,

the first drug they used, which type of drug(s) they had

used, and how many times they had used the drug.

By using the personal identity number, data were

linked to the national inpatient register. The register was

set up in the beginning of the 1970:s and achieved full

national coverage for psychiatric care in 1973. While the

original cohort previously use for register studies com-

prised 50,653 men, for this analysis of medical records we

were able to access personal data for about half of the

population, 24,875 persons, for legal and administrative

reasons. Comparisons of this smaller cohort with the total

cohort showed that the distribution of a number of vari-

ables were very similar, and the study population remains

representative of the national population of Swedish

young men at the time.

Linkage with the national patient register was per-

formed through 2011, by which time conscripts had

reached an age of around 60 years. Permission from the

Ethical Review Board had been obtained at repeated occa-

sions to perform record linkages, and a new permission

was obtained to retrieve medical records for scrutiny.

From the register we identified all individuals with a

psychotic disorder diagnosis (Table S1). In total 569 per-

sons were identified, of whom 223 had a primary or sec-

ondary diagnosis of schizophrenia, and 346 had another

psychotic diagnosis. We approached all treatment facili-

ties identified and asked for copies of the medical records

or, if required, access for reading these in their archives.

Efforts were made to find the record for each given treat-

ment episode. The procedure was difficult due to the

numerous administrative changes in the organization of

care and treatment during the >40 years of follow-up.

Many of the treatment units recorded in the electronic

system no longer existed or had merged with other units,

and the system for archiving records varied between

county councils and individual hospitals and over time.

Some facilities (three clinics, 14 patients) required indi-

vidual consent from patients for us to access their medi-

cal records, but we did not have permission from the

Ethical review board to contact patients individually, so

these records could not be accessed.

We accessed medical records for 402 patients, 204 with

a recorded diagnosis of schizophrenia, and 198 with other

psychotic diagnoses, from a total of 144 different treat-

ment facilities. Treatment units of these patients were

from all parts of the country, encompassing urban and

rural areas, and represented all types of care; university

hospitals, special centers for treatment of mental illness

and standard hospital clinics.

Medical records were scrutinized by one of the

authors, board certified specialist in psychiatry (TJ), using

the OPCRIT system.24 This was performed blind to data

on cannabis use reported at conscription. The OPCRIT

protocol was used to identify patients with schizophrenia

according to ICD-10 and to assess clinical characteristics

according to the protocol. To assess symptom profiles we

selected OPCRIT items describing the following types of

symptoms: Positive symptoms, divided into delusions, hal-

lucinations, thought interference and severe delusions;

negative symptoms; disorganized symptoms. Diagnosis of

alcohol as well as cannabis abuse/dependence was

defined in the OPCRIT guidelines as continued use

despite knowledge of having a persistent or recurrent

social, occupational, psychological or physical problem

that is caused or exacerbated by the substance.

Of the 204 patients with a record diagnosis of schizo-

phrenia, 17 had too little information to assess in the

OPCRIT protocol. For the 198 patients with other psy-

chotic diagnoses, records were screened informally and

those suspected of possibly having schizophrenia

(n = 21) were formally assessed using OPCRIT.

In the analyses we have compared schizophrenia clini-

cal characteristics and outcomes in subjects who at con-

scription reported having used cannabis on zero or one

occasions, with those who reported having used cannabis

at least twice. In the text, we refer to these two groups as

subjects without and with a history of cannabis use, respec-

tively. Table S2 shows the distribution of the number of

times subjects reported cannabis use. Statistical evidence of

differences between the two groups was assessed using

chi2-test, or Fisher's exact test in cases where cells had low

numbers. Median number of hospital admissions and num-

ber of hospital days were compared using the Mann–

Whitney U test. 95% confidence intervals (CI) were com-

puted where relevant.

3 | RESULTS

3.1 | Diagnoses assessed

Of the 187 records from patients with a clinical diagnosis

of schizophrenia on the NPR, 158 (84%) were found to

ALLEBECK ET AL. 3



have confirmed schizophrenia according to ICD-10 cri-

teria after OPCRIT assessment. Of the 21 patients with

other psychoses, 10 patients met ICD-10 criteria for

schizophrenia in OPCRIT that is, 5% of the total number

of 198 subjects with a non-schizophrenia psychotic disor-

der diagnosis on the NPR.

From the 168 patients with an OPCRIT ICD-10 schizo-

phrenia diagnosis, 160 were included in the analyses

below. Eight subjects were excluded: four who at conscrip-

tion reported use of other (non-cannabis) drugs (to avoid

confounding), and four who had a psychosis diagnosis at

conscription. Of these 160 patients, 32 had a history of can-

nabis use according to the data from conscription.

3.2 | Age and mode of onset

Mean age at onset of schizophrenia for patients was

23.4 years (SD ±6.6) among patients with a cannabis his-

tory, and 27.7 years (SD ± 9.3) among those without.

Mean age difference was 4.3 years (95% CI 0.9–7.7).

Table 1 shows the distribution of mode of onset.

There was no significant difference between patients with

a cannabis history compared to those without (p = 0.6).

3.3 | Outcome and prognosis

Table 2 shows the number of hospital episodes and

length of stay. Two patients had only outpatient

records, bringing the number of subjects to 158.

Patients with a cannabis history had a higher median

number of hospital admissions than those without

(20 vs. 8; p = 0.05). They also had a higher total num-

ber of hospital days (877 vs. 273; p = 0.01), but there

was little evidence of any difference in length of first

admission (38 vs. 27; p = 0.20). Individuals with an

older age of onset had a greater number of admissions,

total hospital days and length of first admission. Evi-

dence of differences between those with and without a

cannabis use history was weaker in these stratified

analyses, though the direction of associations was con-

sistent with the whole-sample analysis. OPCRIT assess-

ment of medical records indicated little evidence of

difference in long-term clinical outcome (Table 3).

Both groups responded well to neuroleptics. Persons

with a cannabis history had significantly higher rates

of lifetime cannabis abuse/dependence as well as life-

time alcohol abuse/dependence. 28% of the patients

who reported cannabis use at conscription did not have

TABLE 1 Mode of onset of

schizophrenia among subjects with and

without a history of cannabis use.

Subjects without cannabis history Subjects with cannabis history

N % N %

Abrupt 2 1.6 0 0

Gradual 20 15.6 3 9.4

Insiduous 106 82.8 29 90.6

Total 128 100 32 100

TABLE 2 No of hospital admissions and number of hospital days during follow-up.

Subjects without cannabis history Subjects with cannabis history

p valueN Median (range) N Median (range)

All

Median total number of hospital admissions 126 8 (1–151) 32 20 (1–131) 0.05

Median total number of hospital days 126 272.5 (1–9712) 32 876.5 (8–9023) 0.01

Median number of hospital days first admission 126 27 (1–1797) 32 38 (1–1058) 0.20

Subjects <24 years

Median total number of hospital admissions 63 11 (1–151) 22 18 (1–51) 0.39

Median total number of hospital days 63 377 (1–9712) 22 1038 (8–9023) 0.12

Median number of hospital days first admission 63 39 (1–1797) 22 55 (2–1058) 0.31

Subjects >24 years

Median total number of hospital admissions 63 5 (1–45) 10 20 (1–131) 0.14

Median total number of hospital days 63 216 (1–6793) 10 520 (26–3806) 0.18

Median number of hospital days first admission 63 14 (1–1216) 10 21 (1–71) 0.91

4 ALLEBECK ET AL.



any record of lifetime cannabis abuse/dependence in

their medical records (Table 3).

Table S3 shows that there was little evidence of differ-

ence between the groups regarding marital status or

cohabitation (life time) as well as employment status at

time of admission.

3.4 | Cannabis abuse/dependence
according to medical records

Among the 32 subjects who reported cannabis use at con-

scription, 23 (72%) had documentation of cannabis

abuse/dependence in the medical records. Of these,

6 patients also had a register diagnosis of cannabis use

disorder (ICD-8 304,5 ICD-9 304D, ICD F12) in the

patient register. Among the 126 subjects without a history

of cannabis use, 14 (11%) had documentation of cannabis

abuse/dependence, although none had a diagnosis in the

patient register. Table 4 shows that there was a strong

association between level of cannabis use at conscription

and a later record of cannabis abuse/dependence in the

medical records. Almost all (12 out of 13) of those who

reported the heaviest cannabis use at conscription had a

later record of cannabis abuse/dependence in their medi-

cal records.

Table 5 shows the association between having a

record of cannabis abuse/dependence in the medical

records and the indicators of hospital care use. There was

a significantly higher level of number of hospital days

and number of readmissions among those who had a

record of cannabis abuse/dependence, and at a higher

level among those who reported cannabis use at

conscription.

3.5 | Clinical characteristics

As shown in Table 6, there were no significant differ-

ences between the groups in the presence of positive

(delusions, severe delusions, hallucinations or thought

interference), negative or disorganized symptoms.

4 | DISCUSSION

We confirmed our previous findings12 of an earlier age at

onset, more readmissions, and a higher total number of

hospital days among patients with a history of cannabis

use in adolescence compared to those without. The added

value of this study is the use of information from medical

records, and thorough validation of schizophrenia

diagnoses.

Earlier age at onset of psychosis among subjects with

a history of cannabis use has been described by several

authors.25,26 Studies have asked about cannabis use in

TABLE 3 Course of disorder, response to neuroleptics, and life time alcohol/drug use according to OPCRIT assessment.

Subjects without cannabis history Subjects with cannabis history

N % N % p value

Course of disorder Continued disease

without recovery

76 59.4 14 43.8 0.111

Not continued disease 52 40.6 18 56.3

Psychotic symptoms respond

to neuroleptics

False 5 3.9 3 9.4 0.204

True 123 96.1 29 90.6

Lifetime use of drugs Yes 14 10.9 23 71.9 <0.001

No 114 89.1 9 28.1

Lifetime use of alcohol Yes 50 39.1 22 68.8 0.003

No 78 60.9 10 31.3

TABLE 4 Association between level of cannabis use at conscription and later documentation of cannabis abuse/dependence in the

medical records.

Reported no of times used cannabis at conscription

0–1 time (non-users) 2–4 times 5–10 times 10–50 times >50 times p value

No record of cannabis abuse/dependence 114 (89%) 4 (50%) 3 (60%) 1 (17%) 1 (8%) <0.001

Record of cannabis abuse/dependence 14 (11%) 4 (50%) 2 (40%) 5 (83%) 12 (92%)

ALLEBECK ET AL. 5



retrospect, so with possible recall bias, and few studies

have specifically examined schizophrenia as an outcome.

To our knowledge this is the first study in which canna-

bis use was assessed prior to incidence of psychosis, in a

non-healthcare setting, and linked to later incidence of

schizophrenia. The higher number of readmissions and

greater total number of hospital days we observed in

those with a history of cannabis use could be a conse-

quence of an earlier age of onset. However, findings were

similar when we stratified subjects by age of onset,

although evidence was weaker and confidence intervals

included the null. Thus individuals with pre-illness can-

nabis use seem to have a greater illness burden as well

as, and independent of, a younger age of schizophrenia

onset.

There was little evidence that the first hospital epi-

sode was longer or the mode of illness onset different in

patients with a history of cannabis use. Our previous

register-based data of first inpatient care episode in the

full cohort12 indicated a significantly longer first hospital

episode among cannabis users. The weaker evidence here

may be due to the smaller sample size or to the more spe-

cific case definition of schizophrenia.

While the issue of causal association has been

addressed and discussed in many of the papers cited

below, the type of psychotic outcome has hardly been

addressed at all. In an early review, Thornicroft27 pointed

out the importance of outcome specification, yet few

studies since then have specified type and characteristics

of psychosis identified as outcome in longitudinal studies.

An obvious reason is the low incidence of schizophrenia

compared to the broader group of chronic psychotic dis-

orders. Although the Danish register studies28,29 did spec-

ify schizophrenia diagnoses, exposure in these studies

TABLE 5 Number of hospital admissions, total number of hospital days and number of hospital days at first admission among those

who had record of cannabis use, compared to those who had not.

Subjects without a record of

cannabis abuse/dependence

Subjects with a record

of cannabis abuse/dependence

p valueN Median (range) N Median (range)

Subjects not reporting cannabis use at conscription

Median total number of hospital admissions 112 7 (1–151) 14 17 (1–73) 0.02

Median total number of hospital days 112 258 (1–9712) 14 513 (1–3804) 0.12

Median number of hospital days first admission 112 28 (1–1797) 14 22 (1–113) 0.41

Subjects reporting cannabis use at conscription

Median total number of hospital admissions 9 5 (1–27) 23 20 (1–131) 0.17

Median total number of hospital days 9 82 (8–1902) 23 1276 (59–9023) 0.03

Median number of hospital days first admission 9 15 (3–269) 23 50 (1–1058) 0.16

TABLE 6 Presence of positive, negative and disorganized symptoms.

Positive symptoms

Subjects without cannabis history Subjects with cannabis history

p valueN % N %

Delusions No 0 0 2 2 1.0

Yes 32 100 126 98

Hallucinations No 2 6 13 10 0.74

Yes 30 94 115 90

Thought interference No 22 69 93 73 0.66

Yes 10 31 35 27

Severe delusions No 2 6 9 7 1.0

Yes 30 94 119 93

Negative symptoms No 1 3 3 2 1.0

Yes 31 97 125 98

Disorganized symptom No 10 31 53 41 0.32

Yes 22 69 75 59

6 ALLEBECK ET AL.



were diagnoses of cannabis use disorders in health care,

and not cannabis use measured independently of contact

with health services.

Previous population based studies on cannabis and

psychosis have not addressed schizophrenia as a specific

outcome, and our previous studies only used register-

based clinical diagnoses. In this study we showed that

85% of those with a register-based diagnosis of schizo-

phrenia were assessed as meeting criteria for ICD-10

defined schizophrenia according to OPCRIT assessment.

Furthermore, screening and OPCRIT assessment of other

psychotic disorder showed that only 5% of those with

other psychotic disorder met criteria for ICD-10 schizo-

phrenia. We can therefore have greater confidence that

the increased risk of schizophrenia found in our previous

studies was indeed schizophrenia according to research

diagnostic criteria.

We did not find any difference in symptom pattern

between the two groups. Our previous finding in a smal-

ler sample of more rapid onset and more positive symp-

toms16 may have been a chance finding, or the fact that

the study was based on patients in an early stage of the

disease. While the study by Caspari15 found a higher rate

of positive symptoms in cannabis users, this was based

on a relatively small group of patients and shorter follow-

up. It should be noted that the occurrence of negative

symptoms may be underestimated, since patients with

negative symptoms may be less prone to be admitted to

hospital and thus less apparent in medical records. Nega-

tive symptoms may also be less consistently recorded in

medical journals.

While the medical records in general had information

enough to grade the OPCRIT items, including what we

defined as positive symptoms, the clinical assessments of

these were not recorded in a standardized way, for exam-

ple, through the PANSS. In addition, information on cog-

nitive function, particularly when assessed using

standardized instruments, is rarely available in clinical

records, though would also be of interest considering the

possible effects of cannabis on cognitive function.30

Although cannabis use in adolescence is often consid-

ered experimental and self-limiting, there was a clear

association between reported cannabis use at conscrip-

tion and later cannabis abuse/dependence in medical

records. In particular, more than 90% of the subgroup

who reported the highest use of cannabis at conscription

had a record of later cannabis abuse/dependence. There

was also an association between cannabis abuse/

dependence at follow-up and more readmissions and lon-

ger hospital stay, consistent with findings by for example,

Kuepper et al31 and Linszen et al.11

The proportion of patients who were married or coha-

bitating, as well as being employed, was lower among

those with a cannabis history, although not significant. A

larger study population might have shown a difference,

but the findings confirm the general observation that a

substantial proportion of patients with schizophrenia do

manage social life, and that this is not substantially

affected by previous cannabis use.

We acknowledge several limitations of this study, the

main one being lack of regular and detailed assessment of

cannabis use, as well as confounders, over time. It is, for

example, possible that comorbid conditions occurring dur-

ing follow-up may influence both cannabis use and schizo-

phrenia outcome, or that early life characteristics such as

childhood trauma or pleiotropic genetic effects explain

part of our findings. Furthermore, although we stratified

analyses by age of onset, it remains possible that markers

of poorer outcome in the cannabis history group are due

to an earlier age of onset. Another limitation is the sample

size. Although a large cohort at baseline, the incidence of

schizophrenia means that the number available for com-

parisons is low. It is notoriously difficult to get access to

medical records on patients treated decades ago, and we

could unfortunately only get access to patient records for

half the original cohort. There was no systematic bias in

the access to medical records, since these were retrieved

from clinics distributed all over the country, and smaller

hospitals as well as university hospitals.

It would have been an advantage to have two inde-

pendent assessments of the medical records. However,

the scrutiny of hundreds of psychiatric records, many of

which were very extensive, and completing the OPCRIT,

was time consuming and resources were not available for

more than one experienced psychiatrist to perform the

assessment.

The use of high potency cannabis has been increasing

in recent years and seems to be associated with higher

risk of psychosis.2,32 Adolescents in the end of the 1960's

were exposed to cannabis of lower potency, so the associ-

ations found in this study might be lower than what

would be found today.

In conclusion, through scrutiny of medical records,

we showed that cannabis use in adolescence is associated

with higher levels of hospital use, likely partly due to

continued use of cannabis during follow-up. The ongoing

debate on legalization, and the apparently low risk per-

ception of cannabis use in adolescence33,34 indicate the

need for interventions to mitigate against problematic

cannabis use in young people.
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