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Objective: Cannabis use is common among patients with psychosis, and along with
negative beliefs about medication, it has been found to predict poor adherence to
antipsychotic drug treatment. Such lack of adherence to antipsychotic drug treatment
increases the risk of poor clinical outcomes and relapse in patients with first treatment
for psychosis (FTP). However, to date, it is unclear whether cannabis use may be related
to negative perceptions about antipsychotic drug treatment.

Methods: A cross-sectional sample of 265 FTP patients with schizophrenia spectrum
disorder underwent extensive clinical assessments. Three measures of cannabis use
were obtained: lifetime, current and meeting diagnostic criteria for abuse or addiction.
For the primary analyses we focused on lifetime cannabis use. The Beliefs about
Medication Questionnaire (BMQ) was employed to assess the patients’ specific
concerns and perceptions of antipsychotic medications, as well as general beliefs about
pharmacotherapy. The relationship between lifetime cannabis use and BMQ scores was
investigated with general linear model (GLM) analyses, controlling for age and sex.

Results: Patients with lifetime use of cannabis >10 times were more likely to be male,
younger at the age of onset of psychosis and with higher levels of alcohol use and daily
tobacco smoking, as compared to the non-users (p < 0.05). Neither lifetime use of
cannabis, current use nor a cannabis abuse diagnosis was associated with negative
beliefs about medicines as measured by the BMQ questionnaire.

Conclusion: Use of cannabis is not linked to negative perceptions about antipsychotic
medicines in patients with FTP. Other reasons for poor compliance to antipsychotic drug
treatment in cannabis users need to be further investigated.
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INTRODUCTION

People with schizophrenia have high comorbidity of substance
use disorders (1), in particular cannabis use disorder (2, 3). In
patients coming to their first treatment for psychosis (FTP),
lifetime exposure to cannabis has been estimated to be up to
80% and current use in at-risk subjects estimated to be 30-
40% (4, 5). Cannabis use has been associated with an earlier
onset of psychosis, more severe course of the illness, stronger
impairment of global functioning, and a higher risk of relapse
(4, 6-11). While some authors interpret the increased cannabis
use in schizophrenia as a means of self-medication to alleviate
psychotic symptoms (12), recent findings indicate that cannabis
use also may be a causal factor in developing schizophrenia
(13-17) predating the onset of prodromal symptoms (13, 18-20).

Antipsychotic drugs are central to the treatment of severe
mental disorders, but it is often difficult to encourage patients
to stay on these medications over time. Up to two-thirds
of patients with schizophrenia comply poorly to prescribed
antipsychotic treatments (21), with increased risks of relapse,
hospitalization, and suicide (22). Cannabis use, poor insight
and negative beliefs about medication have been found to be
significant predictors of poorer compliance in this patient group
(23-27). In a previous study of FTP patients, a link between
negative attitude and beliefs about medication and adherence to
antipsychotic drug treatment was demonstrated (28). Given that
cannabis use also has been found to predict poor compliance to
antipsychotic drug treatment (23), it is of interest to explore if
cannabis use is associated with negative beliefs about medicines.
However, to date, no such relationship has been systematically
explored. This question is particularly relevant to study in
FTP patients because cannabis use may be a modifiable risk
factor for treatment non-adherence, while negative attitudes
toward medication may additionally decrease antipsychotic drug
adherence with consequences for both the patient (e.g., illness
course and outcome) and the society (e.g., readmissions and
longer hospital stays).

Negative opinions and perceptions about medication can
be measured using a self-reporting form called Beliefs about
Medicines Questionnaire (BMQ) (29), which has been shown
useful for patients with severe psychiatric conditions including
schizophrenia (28). The primary purpose of this study was to
investigate whether cannabis use is associated with negative
attitudes toward antipsychotic drugs, as well as medicines in
general, in FTP with schizophrenia spectrum disorders. Based
on previous literature of cannabis use and negative believes
about medication being related to poorer drug compliance, we
hypothesized that cannabis use would be linked to negative
perceptions of antipsychotic drug treatment.

METHODS
Study Design and Patients

The present cross-sectional study, which was part of the larger
Thematically Organized Psychosis (TOP) study, Oslo, Norway,
included 265 patients with schizophrenia spectrum disorder who

had started their first treatment within the last 12 months.
Details regarding recruitment to the TOP-study are described
elsewhere (30). In short, the inclusion criteria were (1) age 18—
65 years, (2) meeting criteria for a broad schizophrenia spectrum
psychosis diagnosis according to the Diagnostic and Structural
Manual of Mental Disorders, fourth version [DSM-IV, (31)]
(i.e., schizophrenia, schizophreniform disorder, schizoaffective
disorder, delusional disorder, brief psychotic disorder, and
psychotic disorder not otherwise specified), (3) no head trauma,
neurological or other medical disorder that could influence CNS
functioning, and (4) IQ over 70.

The distribution of diagnoses in the present study was as
follows: N = 160 (60%) with a diagnosis of schizophrenia,
N = 72 (27%) schizophreniform disorder, and N = 33 (13%)
schizoaffective disorder.

All participants gave their informed consent, and the Regional
Committee for Medical Research Ethics and the Norwegian Data
Inspectorate approved the study.

Clinical Assessments

Sociodemographic  history (age, gender, ethnicity, and
education), smoking and alcohol use history, and psychiatric
history, including duration of untreated psychosis (DUP),
hospitalizations, and antipsychotic medications prescribed
were obtained through structured interviews. Information
on adherence to medication was gathered by the patients
themselves, reporting on a scale from 0 to 100%, on how much
of their medication they had taken during the past week. All
patients were diagnosed with the Structural Clinical Interview
for DSM-IV (SCID). Psychotic symptoms were assessed using
The Positive and Negative Syndrome Scale (PANSS) (32).
Item g12 from PANSS was used as a measure of insight into
illness. Depression was assessed with the Calgary Depression
Scale for Schizophrenia (CDSS) (33). The Global Assessment
of Functioning scale (GAF), split version, was used to assess
the general level of symptoms and functioning (34) while the
Alcohol Use Disorders Identification Test (AUDIT) measured
the extent of alcohol use (35).

Measurement of Cannabis Use

Cannabis use was documented through self-reports and
information from medical charts, as well as by screening
cannabis metabolites in urine. In the present study, we thus had
access to data concerning current cannabis use, lifetime cannabis
use, and cannabis use disorders according to DSM IV criteria
(Table 1). Current cannabis use was registered as positive (“yes”)
if the patient had used cannabis within the last 2 weeks before the
assessment. Lifetime use of cannabis was categorized into three
groups: never used, used <10 times, or used 10 or more times.
We chose to focus on lifetime use of cannabis since it provides
a more robust indicator of the extent of cannabis use compared
to potential variations in current use, and because consumption
also below the threshold for a substance use diagnosis may
influence clinical symptomatology in psychosis (36).
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TABLE 1 | Cannabis use in the FTP patients.

N (%)
Current cannabis use No 190 (72)
Yes 68 (26)
Missing data 73)
Lifetime cannabis use Never 81 (31)
<10 times 46 (17)
>10 times 109 (41)
Missing data 29 (11)
DSM-IV diagnosis of cannabis use No 147 (56)
Abuse 14 (5)
Dependence 30 (11)
Missing data 74 (28)

FTR first treatment for psychosis;, N, Number of patients; %, Percentage of patients;
DSM-1V, Diagnostic and Statistical Manual of Mental Disorders 4th Edition.

TABLE 2 | Attitudes toward medication as measured by the Beliefs about
Medicines Questionnaire (BMQ).

BMQ subscales N Mean (SD) Range
“Specific Concerns” subscores 231 17.6 (4.7) 6-30
“Specific Necessity” subscores 230 15.8 (4.4) 5-25
“General Overuse” subscores 233 12.3 (2.7) 4-20
“General Harm” subscores 236 10.6 (2.4) 4-20

BMQ, Beliefs about Medicines Questionnaire; N, Number of patients; SD,
Standard deviation.

Measurement of Attitudes Toward

Medication

To measure patients” beliefs about their medication, we used the
validated Norwegian version of the self-report form Beliefs about
Medicines Questionnaire (BMQ) (Table 2) (28).

The questionnaire comprises a specific and a general scale,
each with two subscales. The first part, BMQ “Specific,” assess
attitudes toward medicines prescribed for a specific illness
focusing on the necessity of taking the medicines and concerns
about taking them, divided into “Specific Necessity” and “Specific
Concern.” “Specific Necessity” has five sections on a 1-5 scale
Likert scale (1 = strongly disagree to 5 = strongly agree)
covering the extent to which it is considered necessary to take
the prescribed medicine (total score range 5-25), while “Specific
Concern” consists of six sections covering the degree of concern
regarding the use of currently prescribed medicines (total score
range 6-30). High scores for “Specific Concerns” represent beliefs
that the medications in question (here antipsychotics) have
potentially negative consequences, while high scores for “Specific
Necessity” indicate the patient’s positive perception of the need to
take their medications consistently.

BMQ “General” is the second part of the questionnaire,
which covers more general beliefs about medicines as treatments,
including the risk of overuse and potential for being harmful.
The “General Harm” subscale consists of four sections covering
notions that medication might be generally harmful, addictive

or poisonous and thus should not be taken continuously (total
score range 4-20). The “General Overuse” subscale consists of
four sections including claims that doctors prescribe too many
medications, and that medicines are used too much in general
(total score range 4-20 points). High scores for “General Injury”
and “General Overuse” indicate overall negative attitudes toward
the use of medications as a treatment option.

Statistical Analyses

All statistical analyses were performed using the Statistical
Package for the Social Sciences (SPSS) version 25.0. Normality
of the data was checked using histograms and QQ-plots. Group
differences were analyzed using Chi-square tests for categorical
variables and analyses of variance (ANOVA), with Tukey post-
hoc test, for continuous variables. Significant p-value was preset
to <0.05, two-sided.

For the primary analyses, we used a set of general linear
model (GLM) analyses to investigate the relationship between
lifetime cannabis use (independent variable) and the different
BMQ subscales (dependent variables), controlling for differences
in age and gender. Additionally, separate post-hoc GLM analyses,
controlling for age and gender, were carried out to investigate
whether significant group differences as found in the Chi-square
and ANOVA tests for demographic factors, lifestyle, or illness-
related factors confounded the relationships between lifetime use
of cannabis and attitudes to medicine. Preliminary analyses were
conducted to ensure assumptions of normality and linearity for
the GLMs; no violations of the assumptions were found.

Finally, we conducted post-hoc power analyses using the
statistical package G*Power (3.1.9.3 for Mac).

Missing Data

There was a lack of data for ~20% of the patients when
combining lifetime cannabis use with BMQ scores. Initial
analyses showed that there was no significant difference in
sociodemographic factors (age, gender, ethnicity, and total years
of education), lifestyle factors (daily tobacco smoking, alcohol
use), illness-related factors (age of onset, DUP, total PANSS score,
positive PANSS subscores, negative PANSS subscores, depressive
symptoms, and global functioning), and use of antipsychotic
medications between those who lacked data and those with full
datasets (p > 0.05 for all).

RESULTS

Sample Characteristics

Table 3 summarizes demographic and clinical characteristics
with group comparisons. Patients with lifetime use of cannabis
>10 times were more likely to be male, of younger age, have
a lower age of onset of psychosis and consume alcohol and
tobacco more frequently compared to those who have never
used cannabis. Patients with lifetime use of cannabis >10 times
were also more likely to lack insight into illness compared to
patients with lifetime cannabis use <10 times, as measured
by the PANSS g12 subscore. There were no significant group
differences in ethnicity, education, DUP, psychotic symptoms,
depressive symptoms, global functioning, current antipsychotic
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TABLE 3 | Comparison of lifetime cannabis use vs. demography, lifestyle, illness-related factors, and beliefs about medication in FTP patients.

Subgroups of N Mean (SD)/% F/Chi P-value Post-hoc tests for significant
lifetime cannabis use group differences in lifetime
cannabis use
Demography
Gender (male) 1. Never 43 28 16.3 <0.001 1vs.3.2vs. 3
2. <10 times 24 16
3. >10 times 85 56
Age (year) 1. Never 81 28.8 (8.7) 6.2 0.002 1vs. 3
2. <10 times 46 26.9 (9.2)
3. >10 times 109 25.0 (6.3)
Ethnicity (Caucasian) 1. Never 59 32 1.4 0.51 NA
2. <10 times 37 20
3. >10 times 88 48
Education (total years) 1. Never 80 13.0 (3.0 2.6 0.08 NA
2. <10 times 46 12.3 3.0
3. >10 times 109 12.2 (2.0
Tobacco smoking (daily) 1. Never 25 18 48.7 <0.001 Tvs.2.1vs. 3
2. <10 times 32 22
3. >10 times 86 60
Alcohol use (AUDIT total score) 1. Never 72 4.8 (5.5 7.7 <0.001 1vs. 3
2. <10 times 41 7.1(7.6)
3. >10 times 95 9.2 (8.1)
lliness-related factors
Age of onset of psychosis 1. Never 79 24.9 (8.6) 41 0.02 1vs. 3
2. <10 times 45 22.2(8.2)
3. >10 times 108 21.9(6.7)
DUP (weeks) 1. Never 79 155.1 (269.9) 1.2 0.29 NA
2. <10 times 46 169.7 (217.4)
3. >10 times 108 117.1 (164.9)
Overall psychotic symptoms 1. Never 81 67.7 (16.5) 0.6 0.53 NA
(PANSS total score) 2. <10 times 46 64.9 (16.4)
3. >10 times 109 68.0 (15.9)
Positive symptoms 1. Never 81 16.6 (5.2) 1.25 0.29 NA
(PANSS positive subscores) 2. <10 times 46 15.7 (5.7)
3. >10 times 109 17.2(5.4)
Negative symptoms 1. Never 81 16.4 (6.7) 0.38 0.68 NA
(PANSS negative subscores) 2. <10 times 46 15.7 (6.0)
3. >10 times 109 16.7 (6.2)
Lack of insight 1. Never 81 2.7 (1.5) 6.14 0.003 2vs. 3
(PANSS g12 subscore) 2. <10 times 46 2.2(1.9)
3. >10times 109 3.1(1.4)
Depressive symptoms 1. Never 73 6.6 (5.2) 1.36 0.26 NA
(CDSS total score) 2. <10 times 44 7.2(5.2)
3. >10 times 106 5.8 (4.8
Global functioning (GAF-F subscore) 1. Never 81 42.1 (10.8) 0.75 0.47 NA
2. <10 times 46 40.2 (9.6)
3. >10 times 109 40.3(9.7)
Global symptoms (GAF-S subscore) 1. Never 81 39.6 (7.8) 0.93 0.40 NA
2. <10 times 46 40.8 (11.1)
3. >10 times 109 38.6 (9.8)
Current antipsychotic use 1. Never 62 32 3.66 0.16 NA
2. <10 times 38 20
3. >10 times 95 49
(Continued)
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TABLE 3 | Continued

Subgroups of N Mean (SD)/% F/Chi P-value Post-hoc tests for significant
lifetime cannabis use group differences in lifetime
cannabis use
Self-reported adherence to medication (%) 1. Never 59 86 (35) 0.52 0.60 NA
2. <10 times 38 79 (41)
3. >10 times 91 81 (39)
Beliefs about medication (BMQ)
BMQ “Specific” total scores 1. Never 64 33.2 (5.5) 1.24 0.29 NA
2. <10 times 39 34.6 (5.6)
3. >10 times 98 32.9 (6.1)
BMQ “Specific Necessity” subscore 1. Never 65 15.3 (4.3) 1.28 0.28 NA
2. <10 times 39 16.7 (4.8)
3. >10 times 99 15.6 (4.3)
BMQ “Specific Concern” subscore 1. Never 65 17.9 (4.6) 0.42 0.66 NA
2. <10 times 40 18.1 (4.5)
3. >10 times 98 17.4 (4.8)
BMQ “General” total scores 1. Never 66 22.9 (4.9 0.038 0.97 NA
2. <10 times 40 23.2 (4.1)
3. >10 times 98 23.1 (4.3
BMQ “General Harm” subscore 1. Never 66 10.6 (2.6) 0.29 0.75 NA
2. <10 times 41 10.9 (2.2)
3. >10 times 101 10.7 (2.4)
BMQ “General Overuse” subscore 1. Never 68 12.4 (2.9) 0.10 0.91 NA
2. <10 times 40 12.2 (2.6)
3. >10 times 98 12,4 (2.7)

FTR first treatment for psychosis; N, number of patients; SD, standard deviation; %, percentage; F, F-test; Chi, Chi-square test; NA, not applicable; AUDIT, alcohol use disorder
Identification Test; DUF, duration of untreated psychosis; PANSS, positive and negative syndrome scale; CDSS, calgary depression scale for Schizophrenia; GAF-F/S, the global
assessment of Functioning scale (GAF, split version); BMQ), beliefs about medicines questionnaire information on adherence to medication was gathered by the patients themselves,
reporting on a scale from 0 to 100%, on how much of their medication they had taken during the past week. P-values are obtained from one-way ANOVA and Chi-square test. For
p-values that were significant in the ANOVA and Chi-square tests, group differences in lifetime cannabis use were examined by post-hoc Tukey.

treatment, or self-reported adherence to medication between the
three cannabis use groups.

The Relationship Between Lifetime
Cannabis Use and Beliefs About

Medication

After controlling for age and gender, patterns of lifetime
cannabis use were not associated with negative perceptions
about medication, neither specific beliefs about antipsychotic
medication nor general beliefs about pharmacotherapy in general
as measured by the BMQ (Table 4).

Similarly, current use of cannabis or a DSM-IV diagnosis of
cannabis use disorders was not associated with BMQ subscores
(p > 0.05). Moreover, post-hoc GLM analyses based on lifetime
use of cannabis controlling for age and gender, as well as
separately controlling for the measures that were significant in
the group comparisons tests (i.e., daily smoking, alcohol use,
age of onset of psychosis, and lack of insight into illness), did
not show any significant associations between lifetime use of
cannabis and BMQ subscores (all p > 0.05).

Post-hoc power analyses showed that the statistical power in
our study was 0.5 for the lifetime cannabis use against BMQ
subscores; thus, medium power. The power analyses also showed

that for achieving a strong power (>0.8) we would have needed a
sample size of 408 subjects.

DISCUSSION

The main finding of the present study was that a history
of cannabis use was not associated with negative beliefs
about medications as measured with the BMQ in FTP. To
our knowledge, this is the first study that has examined
this relationship.

Previous studies of psychotic patients have indicated that
negative beliefs about medications are major reasons for non-
adherence to antipsychotic drug treatments (37, 38); and likewise,
that cannabis use is a risk factor for poor adherence to drug
treatment (23). While we initially hypothesized to find a link
between cannabis use and negative believes about medication,
the results of the present study do not support such a link. This
could suggest that the relationship between cannabis use and
poor adherence to medication may not necessarily be influenced
or mediated by negative beliefs about drug treatment. Still, other
reasons for a lack of association should also be considered. One
important factor is type II error related to sample size. In the post-
hoc power analyses, we found that the power was 0.5 indicating
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TABLE 4 | General linear model (GLM) analyses examining the relationship
between lifetime cannabis use and beliefs about medication (BMQ) in patients
with FTP.

F df P-values Adjusted R
squared for
the whole
model
BMaQ “Specific” total scores
Age 2.71 1 0.10 0.009
Gender 0.60 1 0.44
Lifetime cannabis use 099 2 0.37
Error 196
BMQ “Specific necessity” subscore
Age 190 1 017 —0.006
Gender 0.00 1 0.97
Lifetime cannabis use 023 2 0.80
Error 198
BMaQ “Specific Concern” subscore
Age 039 1 0.53 —0.002
Gender 0.71 1 0.40
Lifetime cannabis use 123 2 0.30
Error 198
BMQ “General” total scores
Age 025 1 0.62 —0.015
Gender 0.66 1 0.42
Lifetime cannabis use 0.09 2 0.91
Error 199
BMQ “General Harm” subscore
Age 580 1 0.02 0.012
Gender 018 1 0.68
Lifetime cannabis use 046 2 0.63
Error 203
BMQ “General Overuse” subscore
Age 166 1 0.20 —0.005
Gender 1.156 1 0.28
Lifetime cannabis use 014 2 0.87
Error 201

FTR first treatment for psychosis; BMQ, beliefs about medicines questionnaire; F, F-test;
df, degrees of freedom. Analyzed with GLM models while controlling for age and gender.

a medium sized power, and that a sample size of 408 would have
been needed for achieving a strong power (>0.8). It is therefore
possible that our sample size was insufficient for detecting
weaker associations between lifetime cannabis use and negative
beliefs about medication. Additionally, our data showed that
in FTP with limited exposure to antipsychotic drug treatment
the mean BMQ scores were in the middle of the scales (i.e.,
neither predominantly negative nor positive about medication)
and the standard deviation between 2.4 and 4.7. The relatively
neutral beliefs about drug treatment in this group of patients
could have precluded us from observing a link. Moreover, it
is reasonable to anticipate that current symptomatology may
impact the acceptance of treatment. For instance, patients who
have persecutory delusions may be disinclined to take prescribed
medication. Cannabis use has also been associated with more

severe positive/psychotic symptoms (10, 39). However, in the
current study we found no significant differences in psychotic
symptoms between the three lifetime cannabis groups. This may
suggest that the participants were recruited in a stable phase of
illness with low symptom levels that could influence any negative
beliefs about medication.

We found that close to 70% of the participants had used
cannabis at some point in their lives, with nearly 50% reporting
frequent use (>10 times) and 25 % meeting the DSM-IV
diagnosis of cannabis use disorders, in accordance with previous
findings (40, 41). Additionally, we found a significant gender
effect with a higher prevalence of frequent cannabis use in males,
in line with a recent Norwegian study of patients with FTP (42)
and several prior studies (6, 43). Moreover, cannabis users were
younger than those with no prior use (11, 16, 17), had higher
alcohol consumption (44-46), were more often smokers (47), had
a lower age at onset of psychosis (39, 48, 49), and showed poorer
insight into illness (23); indicating that our sample, despite of
the possible limitations described in the previous section, may
be representative of FTP and that our findings could generalize
outside of the current settings.

Limitations

The sample consisted of psychiatric patients who had given
informed consent to participate in a comprehensive research
project, this might have caused a bias in the direction of more
adherent patients in our sample. It is also possible that patients
who are skeptical about doctors, medical treatment or research,
as well as those with more pronounced delusions, may have
said no to be included in the study. Our patients were relatively
young and with limited antipsychotic experiences, this could
have resulted in more neutral BMQ scores. Our results may
therefore not necessarily be transferable to chronic patients. Also,
we did not have information on whether the patients met the
criteria for DSM-IV diagnosis of tobacco and/or alcohol abuse
and dependence. Additionally, the study was medium powered
and well-powered studies are needed before firm conclusions can
be made.

Strengths and Clinical Implications
To our knowledge, this is the first study in a psychosis cohort that
has specifically examined a relationship between cannabis use
and negative perceptions toward medication. The FTP sample
was well-characterized, allowing us to examine group differences
in demographic, lifestyle, illness, and treatment related factors.
Cannabis use and poor compliance to antipsychotic
medication is a huge problem in patients with psychosis.
Not only does it affect the lives of the patient in terms of
poorer illness course and outcome, but it also effects their
care givers and the society, e.g., readmissions to hospitals and
extended stays in hospital wards. In order to device targeted
approaches to address this problem of poor compliance, it
is important to understand any additional factors that may
contribute to poor drug adherence. The findings of the present
study may therefore be of clinical relevance as they could point
to other factors besides negative attitudes and believes about
medication being important for poor adherence in cannabis
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users and that other aspects of cannabis use should be explored
in future studies in order to improve treatment adherence in this
patient group.

CONCLUSION

The present study show that a history of cannabis use is not
associated with negative perceptions toward medications among
patients with FTP. This may be a characteristic of an FTP
sample with limited positive and negative experiences with
antipsychotic treatments, and illness development could change
their attitudes. Future studies should examine this association
in well-powered longitudinal studies with multiple time points
and objective adherence measures to better understand the
relationship between cannabis use, believes about medication,
and adherence to drug treatment.
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