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Schizophrenia is a severe, chronic disorder with a 
high level of disability, increased mortality from 
natural and unnatural causes, and a low rate of 
remission over the long term.[1] Cannabis is second 
only to tobacco as the most widely used addictive 

substance,[2] and is more often used in schizophrenia patients than 
in the general population.[3] Much has been written about cannabis 
and its association with psychotic disorders, but only a few papers 
relevant to this research will be cited. The literature indicates that 
drug abuse, to which cannabis abuse contributes significantly, adds 
to the morbidity of schizophrenia.[4-10] At present it is held that a 
combination of genetic factors (see for example Genetic Risk and 
Outcome in Psychosis (GROUP),[11] van Winkel et al.,[12,13] and 
Bhattacharyya et al.[14]) and environmental factors (see Henquet 
et al.[15] and van Os et al.[16]) contribute to the risk of someone 
developing psychosis (including schizophrenia) subsequent to 
cannabis use. It has also been noted that more research is needed to 
clarify the relationship between cannabis use and psychosis.[17] What 
is known is that cannabis use may not only trigger a psychotic illness 
in a predisposed individual, but that it is also likely to perpetuate 
existing symptoms.[18-21] Furthermore, there is a high incidence of 
cannabis use in a first-episode psychotic disorder,[22,23] which begs 
the question about the role of cannabis in precipitating it. It also 

seems that cannabis use is associated with an earlier onset of a 
psychotic disorder, including schizophrenia. Thus, concerns have 
been raised regarding teenage use of cannabis.[15,24-29] Despite these 
concerns not all research has confirmed them.[30] While a number 
of studies have indicated an increased risk for psychotic episodes 
(without specifying them as schizophrenia), some studies have 
specified that cannabis use increases the risk for schizophrenia.[26,27]

The deleterious effects of cannabis use on schizophrenia have 
also been described in a South African (SA) study.[31] Botha et al.[31] 
reported that cannabis-using schizophrenia patients use mental 
health services more frequently, thereby indicating a higher morbidity 
in that population. However, in contrast to the findings indicating 
deleterious effects of cannabis in schizophrenia, beneficial effects 
on cognitive functioning (that need further study) have also been 
reported.[32-34] Some studies indicate that schizophrenia patients think 
that cannabis is beneficial for them. Accordingly, Addington and 
Duchak[35] reported that subjects with a diagnosis of schizophrenia 
use cannabis to relax and reduce depression, Schofield et al.[36] found 
that the most important motivators for cannabis use in schizophrenia 
subjects were boredom, social motives, sleep disturbances, anxiety, 
agitation, negative psychotic symptoms and depression, while 
Thornton et al.[37] reported that subjects with schizophrenia used 
cannabis for pleasurable effects.
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mental health, despite responding that cannabis may have adverse effects on their mental health. This is a worrisome outcome, since those 
participants who feel that cannabis has more beneficial than detrimental effects might not remain abstinent. 
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The reason for cannabis predisposing vulnerable individuals to 
psychotic episodes needs further study. At this stage the evidence 
points towards activation of the endocannabinoid system,[33] 
other neurotransmitter systems,[8] and structural brain changes in 
predisposed individuals after long-term cannabis use.[8,38] 

Despite cannabis use being frequent among schizophrenia 
patients,[5,7] and despite cannabis being considered detrimental to 
schizophrenia patients,[4,6,8-9] there is a dearth of studies addressing 
schizophrenia patients’ opinions about cannabis use, although there 
are studies that have investigated the reasons for cannabis use among 
psychotic patients. Such reasons are to relieve boredom, insomnia, 
anxiety, agitation, control of negative and positive psychotic symp-
toms, increased energy levels and to improve cognitive function.[39]

The authors could find only one study – a qualitative study by 
Baudze et al.[40] – that investigated what patients suffering from 
schizophrenia believed about cannabis use. According to that study, 
schizophrenia patients did not link cannabis use with their mental 
illness. Moreover, patients did not think that the advantages of 
cannabis use outweighed the disadvantages.[40] The authors hope that 
the current study will make a further contribution to research on 
schizophrenia patients’ opinions about cannabis use. 

Aim and methods
The aim of the study was to explore the opinions of patients who 
suffer from schizophrenia regarding the effects of cannabis on their 
mental health. The study was conducted at Weskoppies Hospital 
(WKH), a tertiary-level psychiatric hospital in Pretoria, SA, where 
diagnoses are made according to Diagnostic and Statistical Manual of 
Mental Disorders, 4th edition (text revision) (DSM-IV-TR)[41] criteria. 
At WKH patients are allocated to a treatment unit, depending on 
their mental disorder and age. The participants of this study were 
recruited from the units treating schizophrenia. The recruitment was 
done by convenient sampling, meaning that patients with a diagnosis 
of schizophrenia and with a documented history of cannabis use were 
approached for participation. Eligible patients had been identified 
from clinical records and invited to participate in the study. Study 
requirements were: having a diagnosis of schizophrenia; having any 
history of past or present cannabis use; being between the ages of 18 
and 59 years (because of the units in which they were being treated); 
having the capacity to provide informed consent; and being willing 
to participate. The severity of cannabis use was not assessed. Patients 
were not excluded on the basis of psychotic illness at the time of the 
study. However, they had to be able to understand the questions and 
give appropriate answers. The capacity to give informed consent 
and participate in the study was based on an assessment by the first 
author. The answers of participants were taken at face value without 
questioning whether such answers were influenced by a current illness 
or not.

Patients with a substance-induced psychotic disorder, 
schizophreniform disorder, brief psychotic disorder, schizoaffective 
disorder and a psychotic disorder due to a general medical condition 
were excluded. Participant recruitment took place between 1 
December 2012 and 30 July 2013.

The following data were recorded: a diagnosis of schizophrenia 
as recorded in the clinical file, use of cannabis as recorded in the 
clinical file, age, race, gender, marital status, occupation, source 

of income, religion and home language. Data pertinent to the 
aims of the study were collected by the first author by conducting 
face-to-face structured interviews with 60 participants. The 
interview was structured by using an opinion-type questionnaire 
formulated specifically for this study. The questions were informed 
by the findings of a qualitative study that investigated the beliefs 
about cannabis use in schizophrenia patients.[40] Baudze et al.[40] 
investigated whether subjects suffering from schizophrenia think 
that cannabis causes schizophrenia, as well as their beliefs about 
the effects cannabis has on mental health. The themes that emerged 
from that study were that patients believed that: no causal link 
existed between cannabis use and schizophrenia; adverse reactions 
to cannabis were either dose-related or related to the quality of 
the cannabis preparation; amphetamines and hallucinogens were 
harmful to mental health (but not cannabis); cannabis reduced 
anxiety and tension; and cannabis had an energising and mood-
lifting effect. The questions informed by the findings of Baudze et 
al.[40] are listed in Table 1.

The questionnaire was constructed so that participants could choose 
one response from four options: yes, no, unsure or not applicable. The 
option ‘not applicable’ was included because participants who denied 
ever having used cannabis and/or denied having a mental illness 
might have wished to indicate that some (if not most) questions were 
not applicable to them. The questionnaire was compiled so that the 
questions could be easily understood and, if needed, translated by 
an interpreter. A qualified mental healthcare nurse in the ward of 
the participant assisted with interpretation if the participant did not 
understand English. The researchers were of the opinion that, despite 
the chance of faulty interpretations when making use of an interpreter, 
the risks of this happening with the specific interpreter and the 
specific questionnaire were low, and that it was more important not 
to exclude potential participants simply because they could not speak 
English.

The researchers respectively obtained ethics approval and 
permission for the study from the Research Ethics Committee of 
the Faculty of Health Sciences of the University of Pretoria and 
permission from the chief executive officer of WKH.

Results
Seventy-one patients were identified as possible participants. Eleven 
patients were excluded from the study, 6 because they were too ill to 
give informed consent and 5 because they refused to participate. Thus 
60 patients were recruited as participants. An interpreter was required 
for 6 (10.0%) participants.

The mean age (standard deviation) of the participants was 27.4 
(5.1) years. Participants were 95.0% male, 95.0% single, 1.7% 
married and 3.3% divorced. Participants’ level of education was 
as follows: 1.7% had no formal education; 8.3% had attained an 
educational level of between grades 1 and 7; 58.3% had attained 
an educational level of between grades 8 and 11; 21.7% had an 
educational level equivalent to grade 12; and 10.0% had completed 
some form of tertiary education. Seventy per cent of participants 
responded that they were unemployed, 24.9% that they were 
employed, 3.3% that they were students and 1.7% that they were 
on a disability grant. The results of participants’ responses to the 
questionnaire are displayed in Table 1. 



May 2015  Vol. 22  No. 2    -  SAJP    59

ARTICLE

Discussion
In this study most participants denied current cannabis use, but 
acknowledged previous periods of cannabis use. Participants might 
have denied current cannabis use because: (i) they were not using 
cannabis at present; (ii) they feared negative consequences if they 
admitted to using cannabis at present; (iii) they had frank denial 
as a defence mechanism; or (iv) some other reason. Taking into 
consideration that cannabis use is discouraged by mental healthcare 
practitioners, and that cannabis may be difficult to obtain on the 
hospital premises, a true decrease in cannabis use is possible (if not 
probable). 

Just more than half of the participants (51.7%) responded that 
cannabis worsens their mental illness. This participant response is 
consistent with the literature, which, although somewhat ambiguous 
as to whether cannabis can cause schizophrenia, is not ambiguous 
about whether cannabis can precipitate schizophrenia in vulnerable 
individuals and worsen the course of schizophrenia.[42] The current 
study found that some participants (26.7%) were of the opinion that 
drugs other than cannabis caused their mental illness. This finding 
is consistent with the findings of Baudze et al.[40] Furthermore, 
the opinion may reflect a fact since it is known that drugs like 
amphetamines and hallucinogens may cause psychosis in vulnerable 
individuals.[43,44] Nonetheless, some researchers are of the opinion that 
the risk regarding schizophrenia is specific to cannabis use, and not 
to other drugs.[26]

The present study found that some participants responded that only 
too much (48.3%) or impure (26.7%) cannabis might worsen their 
mental illness, which is consistent with the findings of Baudze et al.[40] 

This finding is a cause for concern, because such participants may be 
more likely to use ‘a little’ or ‘pure’ cannabis in future, thereby possibly 
compromising their mental health. Just more than half of this study’s 

participants (51.7%) responded that cannabis use is detrimental to 
their mental health. This means, of course, that as many as 48.3% did 
not hold that opinion, which is also a reason for concern.

The majority of participants responded that cannabis has positive 
effects: (i) 58.3% responded that cannabis reduces tension; (ii) 
56.7% that it reduces anxiety; (iii) 66.7% that it lifts mood; (iv) 
63.3% that it relaxes them; (v) 60.0% that it relieves boredom; 
and (vi) 58.3% that it improves sleep. Furthermore, a significant 
minority (43.3%) responded that cannabis gives them energy. In 
contrast to the previously mentioned beneficial effects, only a small 
number of participants (13.3%) responded that cannabis improves 
hallucinations. Having such positive opinions about the effects of 
cannabis is consistent with previous findings.[35-37]

Since participants in the present study (and in other studies) are so 
often of the opinion that cannabis has beneficial effects, it is necessary 
to establish what the facts about cannabis use in schizophrenia are. 
Although a minority of studies hint at possible beneficial effects,[45,46] 
the bulk of the research evidence indicates that the majority of 
schizophrenia patients at best do not benefit from cannabis and at 
worst suffer negative consequences from cannabis use.[9,10,18-20,31,42,47]

Despite there being so many participants that have something 
good to say about cannabis, only a minority of participants were 
of the opinion that the beneficial effects of cannabis outweigh 
the deleterious effects. The study did not explore the reasons for 
participants’ opinions and therefore one can only speculate about 
the reasons for this discrepancy. One possible reason is that most 
participants are of the opinion that cannabis worsens their mental 
illness (and thus that the deleterious effects outweigh the beneficial 
effects). Another possible reason is that the answer to question 16 is 
the result of psychoeducation, or even simply to give an answer the 
researcher might approve of. The latter is, however, not likely, because 

Table 1. Participant responses to questionnaire (N=60)

Question

Yes

n (%)

No

n (%)

Uncertain

n (%)

Not applicable

n (%)

1. Do you have a mental illness? 37 (61.7) 19 (31.7) 4 (6.7) 0 (0.0)

2. Have you ever used cannabis in the past? 57 (95.0) 3 (5.0) 0 (0.0) 0 (0.0)

3. If you have used cannabis in the past, are you still using cannabis? 12 (20.0) 45 (75.0) 1 (1.7) 2 (3.3)

4. Do you think that cannabis makes your mental illness worse? 31 (51.7) 12 (20.0) 2 (3.3) 15 (25.0)

5. Was your mental illness caused by using any other drugs besides cannabis, for example:  
     alcohol, crystal meth, LSD or ecstasy?

16 (26.7) 34 (56.7) 1 (1.7) 9 (15.0)

6. Do you believe that only impure cannabis can have bad effects on your mind? 16 (26.7) 41 (68.3) 3 (5.0) 0 (0.0)

7. Do you believe that only using too much cannabis can have bad effects on your mind? 29 (48.3) 28 (46.7) 3 (5.0) 0 (0.0)

8. Does using cannabis help to reduce your tension? 35 (58.3) 22 (36.7) 0 (0.0) 3 (5.0)

9. Does using cannabis help to reduce your anxiety? 34 (56.7) 23 (38.3) 0 (0.0) 3 (5.0)

10. Does using cannabis help to lift your mood? 40 (66.7) 17 (28.3) 0 (0.0) 3 (5.0)

11. Does using cannabis help you to relax? 38 (63.3) 18 (30.0) 1 (1.7) 3 (5.0)

12. Does using cannabis help with boredom? 36 (60.0) 19 (31.7) 2 (3.3) 3 (5.0)

13. Does using cannabis help make you feel more energetic? 26 (43.3) 28 (46.7) 2 (3.3) 4 (6.7)

14. Does using cannabis help you to sleep better? 35 (58.3) 21 (35.0) 1 (1.7) 3 (5.0)

15. Does using cannabis help with the voices? 8 (13.3) 29 (48.3) 0 (0.0) 23 (38.3)

16. Do you believe that the good effects of cannabis are more than the bad effects? 19 (31.7) 40 (67.7) 1 (1.7) 0 (0.0)



60    SAJP  -  May 2015  Vol. 22  No. 2

ARTICLE

the answers to questions 8 - 14 are unlikely to be considered answers 
that the researcher might approve of.

The study depended on the truthfulness of participants. 
No laboratory tests were done to confirm or disconfirm how 
participants responded. However, at this stage it is not possible 
to do a laboratory test for previous cannabis use, only for recent 
cannabis use. The study did not attempt to quantify previous or 
present cannabis use, which may influence participants’ opinions. 
Also, the vast majority of participants were male; the response 
might have been different if the participants had been mainly 
female. A further limitation is that interpreters were needed 
for some of the participants. It is possible that translation 
from English into an African language was not always accurate. 
However, the researchers tried to ask the questions in the simplest 
English possible and, thus, hopefully the spirit of the question was 
not lost in translation.

Conclusion
Despite participants’ having used cannabis much less often at the 
time of the study than previously, two overall responses by the 
participants of this study are of concern, because they may negatively 
influence continued abstinence from cannabis. The first is that a 
significant minority of participants responded that cannabis use 
was not detrimental to their mental health. The second is that most 
participants responded that cannabis use was in some way beneficial.
More studies concerning schizophrenia patients’ opinions about 
cannabis use are needed. Also, more work needs to be done regarding 
possible positive effects of cannabis on schizophrenia. For now, 
however, with present research mostly indicating that cannabis use 
is detrimental for schizophrenia, schizophrenia patients need to be 
informed about the detrimental effects of cannabis and unfounded 
positive opinions about cannabis need to be addressed. 

References
1. Chishalm D, Gureje O, Saldivia S, et al. Schizophrenia treatment in the developing world: 

An interregional and multinational cost-effectiveness analysis. Bull World Health Organ 
2008;86:542-551. [http://dx.doi.org/10.2471/BLT.07.045377]

2. Degenhardt L, Chiu WT, Sampson N, et al. Toward a global view of alcohol, tobacco, 
cannabis, and cocaine use: Findings from the WHO World Mental Health Surveys. PLoS Med 
2008;5(7):e141. [http://dx.doi.org/10.1371/journal.pmed.0050141]

3. Kolliakou A, Joseph C, Ismail K, Atakan Z, Murray RM. Why do patients with psychosis use 
cannabis and are they ready to change their use? Int J Dev Neurosci 2011;29:335-346. [http://
dx.doi.org/10.1016/j.ijdevneu.2010.11.006]

4. Schmidt LM, Hesse M, Lykke J. The impact of substance use disorders on the course of 
schizophrenia – a 15-year follow-up study. Dual diagnosis over 15 years. Schizophr Res 
2011;130:228-233. [http//doi.org/10.1016/j.schres.2011.04.011]

5. Westermeyer J. Comorbid schizophrenia and substance abuse: A review of epidemiology and 
course. Am J Addict 2006;15:345-355. [http://dx.doi.org/10.1080/10550490600860114]

6. Schwartz RC, Hilscher RL, Hayhow P. Substance abuse and psychosocial impairments 
among clients with schizophrenia. Am J Orthopsychiatry 2007;77:610-615. [http://dx.doi.
org/10.1037/0002-9432.77.4.610]

7. Margolese HC, Negrete JC, Tempier R, Gill K. A 12-month prospective follow-up study of 
patients with schizophrenia-spectrum disorders and substance abuse: Changes in psychiatric 
symptoms and substance use. Schizophr Res 2006;83:65-75. [http://dx.doi.org/10.1016/j.
schres.2005.11.019]

8. Malchow B, Hasan A, Fusar-Poli P, et al. Cannabis abuse and brain morphology in 
schizophrenia: A review of the available evidence. Eur Arch Psychiatry Clin Neurosci 
2013;263:3-13. [http://dx.doi.org/10.1007/s00406-012-0346-3]

9. D’Souza DC, Sewell RA, Ranganathan H. Cannabis and psychosis/schizophrenia: Human 
studies. Eur Arch Psychiatry Clin Neurosci 2009;259:413-431. 

10. Clausen L, Hjorthøj CR, Thorup A, et al. Change in cannabis use, clinical symptoms and 
social functioning among patients with first-episode psychosis: A 5-year follow-up study 
of patients in the OPUS trial. Psychol Med 2014;44:117-126. [http://dx.doi.org/10.1017/
S0033291713000433]

11. Genetic Risk and Outcome in Psychosis (GROUP) Investigators. Evidence that familial 
liability for psychosis is expressed as differential sensitivity to cannabis: An analysis of 

patient-sibling and sibling-control pairs. Arch Gen Psychiatry 2011;68(2):138-147. [http//doi.
org/10.1001/archgenpsychiatry.2010.132]

12. Van Winkel R, van Beveren NJM, Simons C, and the Genetic Risk and Outcome of Psychosis 
(GROUP) investigators. 5 AKT1 Moderation of cannabis-induced cognitive alterations in 
psychotic disorder. Neuropsychopharmacology 2011;36:2529-2537. [http//doi.org/10.1038/
npp.2011.141]

13. Van Winkel R, and the Genetic Risk and Outcome of Psychosis (GROUP) investigators. 
Family-based analysis of genetic variation underlying psychosis-inducing effects of cannabis: 
Sibling analysis and proband follow-up. Arch Gen Psychiatry 2011;68:148-157. [http//doi.
org/10.1001/archgenpsychiatry.2010.152]

14. Bhattacharyya S, Atakan Z, Martin-Santos R, et al. Preliminary report of biological basis 
of sensitivity to the effects of cannabis on psychosis: AKT1 and DAT1 genotype modulates 
the effects of d-9-tetrahydrocannabinol on midbrain and striatal function. Mol Psychiatry 
2012;17:1152-1155. [http//doi.org/10.1038/mp.2011.187]

15. Henquet C, di Forti M, Morrison P, Kuepper R, Murray RM. Gene-environment interplay 
between cannabis and psychosis. Schizophr Bull 2008;34:1111-1121. [http://dx.doi.
org/10.1093/schbul/sbn108]

16. Van Os J, Rutten BPF, Poulten R. Gene-environment interactions in schizophrenia: Review 
of epidemiological findings and future directions. Schizophr Bull 2008;34:1066-1082. [http://
dx.doi.org/10.1093/schbul/sbn117]

17. Kuepper R, van Winkel R, Henquet C. Cannabis als risicofactor voor psychose: een update. 
Tijdschr Psychiatrie 2013;55:867-872. [http//doi.org/10.1111/acps.12078]

18. Zamberletti E, Rubino T, Parolaro D. The endocannabinoid system and schizophrenia: 
Integration of evidence. Curr Pharm Des 2012;18:4980-4990. [http://dx.doi.
org/10.2174/138161212802884744]

19. Moore TH, 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. [http://
dx.doi.org/10.1016/S0140-6736(07)61162-3]

20. Evins E, Green A, Kane J, et al. The effect of marijuana use on the risk for schizophrenia. J Clin 
Psychiatry 2012;73:1463-1468. [http//doi.org/10.4088/JCP.12012co1c]

21. Davis GP, Compton MT, Wang S, Levin FR, Blanco C. Association between cannabis use, 
psychosis, and schizotypal personality disorder: Findings from the National Epidemiologic 
Survey on Alcohol and Related Conditions. Schizophr Res 2013;151:197-202. [http://dx.doi.
org/10.1016/j.schres.2013.10.018]

22. Barnett JH, Werners U, Secher SM, et al. Substance use in a population-based clinic sample 
of people with first-episode psychosis. Br J Psychiatry 2007;190:515-520. [http://dx.doi.
org/10.1192/bjp.bp.106.024448]

23. Wade D, Harrigan S, Edwards J, Burgess PM, Whelan G, McGorry PD. Course of substance 
misuse and daily tobacco use in first-episode psychosis. Schizophr Res 2006;81:145-150. 
[http://dx.doi.org/10.1016/j.schres.2005.09.010]

24. Myles N, Newall H, Nielssen O. The association between cannabis use and earlier age at onset 
of schizophrenia and other psychoses: Meta-analysis of possible confounding factors. Curr 
Pharm Des 2012;18(32):5055-5069. [http://dx.doi.org/10.2174/138161212802884816]

25. Buhler B, Hambrecht M, Loffler W, et al. Precipitation and determination of the onset and 
course of schizophrenia by substance abuse  – a retrospective and prospective study of 232 
population-based first illness episodes. Schizophr Res 2002;54(3): 243-251. [http://dx.doi.
org/10.1016/S0920-9964(01)00249-3]

26. Arseneault l, Cannon M, Poulton R. Cannabis use in adolescence and risk for adult psychosis: 
Longitudinal prospective study. BMJ 2002;325:212. 

27. Andréasson S, Allebeck P, Engström A, et al. Cannabis and schizophrenia: A longitudinal 
study of Swedish conscripts. Lancet 1987;330:1483-1485. [http://dx.doi.org/10.1016/S0140-
6736(87)92620-1]

28. Large M, Comptom M. Cannabis use and earlier onset of psychosis. Arch Gen Psychiatry 
2011;68(6):555-561. [http://dx.doi.org/10.1001/archgenpsychiatry.2011.5]

29. De Sousa KR, Tiwari AK, Giuffra DE, Mackenzie B, Zai CC, Kennedy JL. Age at onset of 
schizophrenia: Cannabis, COMT gene, and their interactions. Schizophr Res 2013;151:289-
290. [http://dx.doi.org/10.1016/j.schres.2013.10.037]

30. Sevy S, Robinson DG, Napolitano B, et al. Are cannabis use disorders associated with 
an earlier age at onset of psychosis? Schizophr Res 2010;120(1-3):101-107. [http//doi.
ort/10.1016/j.schres.2010.03.037]

31. Botha A, Koen L, Joska JA, et al. The revolving door phenomenon in psychiatry: Comparing 
low-frequency and high-frequency users of psychiatric inpatient services in a developing 
country. Soc Psychiatr Epidemiol 2010;45;461-468. [http://dx.doi.org/10.1007/s00127-009-
0085-6]

32. Yücel M, Bora E, Lubman D, et al. The impact of cannabis use on cognitive functioning in 
patients with schizophrenia. Schizophr Bull 2012;2:316-330. [http//doi.org/10.1093/schbul/
sbq079]

33. Rabin A, Zakzanis K, George T. The effects of cannabis use on neurocognition in 
schizophrenia. Schizophr Res 2011;128:111-116. [http//doi.org/10.1016/j.schres.2011.02.017]

34. Bourque J, Mendrek A, Durand M, et al. Cannabis abuse is associated with better emotional 
memory in schizophrenia: A functional magnetic resonance imaging study. Psychiatry Res 
2013;214:24-32. [http://dx.doi.org/10.1016/j.pscychresns.2013.05.012]

35. Addington J, Duchak V. Reasons for substance use in schizophrenia. Acta Psychiatr Scand 
1997;96:329-333. [http://dx.doi.org/10.1111/j.1600-0447.1997.tb09925.x]

36. Schofield D, Tennant C, Nash L, et al. Reasons for cannabis use in psychosis. Aust N Z J 
Psychiatry 2006;40:570-574. [http://dx.doi.org/10.1080/j.1440-1614.2006.01840.x]

37. Thornton K, Baker A, Johnson M, et al. Reasons for substance use among people with 
psychotic disorders: Method triangulation approach. Psychol Addict Behav 2012;26:279-288. 
[http://dx.doi.org/10.1037/a0026469]



May 2015  Vol. 22  No. 2    -  SAJP    61

ARTICLE

38. Welch KA, Moorhead TW, McIntosh AM, Owens DGC, Johnstone EC, Lawrie SM. 
Tensor-based morphometry of cannabis use on brain structure in individuals at elevated 
genetic risk of schizophrenia. Psychol Med 2013;43:2087-2096. [http://dx.doi.org/10.1017/
S0033291712002668]

39. Schaub M, Fanghaenel K, Stohler R. Reasons for cannabis use: Patients with schizophrenia 
versus matched healthy controls. Aust N Z J Psychiatry 2008;42:1060-1065. [http://dx.doi.
org/10.1080/00048670802512016]

40. Baudze A, Stohler R, Schulze B, et al. Do patients think cannabis causes schizophrenia? A 
qualitative study on the causal beliefs of cannabis-using patients with schizophrenia. Harm 
Reduct J 2010;7:22. [http://dx.doi.org/10.1186/1477-7517-7-22]

41. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 4th 
edition (text revision). Washington, DC: American Psychiatric Association, 2000.

42. Hall WD, Degenhardt L. Cannabis-related disorders. In: Sadock BJ, Sadock VA, Ruiz P, eds. 
Kaplan & Sadock’s Comprehensive Textbook of Psychiatry. 9th ed. Philadelphia: Wolters 
Kluwer/Lippincott Williams & Wilkins, 2009:1309-1318.

43. Bramness J, Gundersen OH, Guterstam J, et al. Amphetamine-induced psychosis – a 
separate diagnostic entity or primary psychosis triggered in the vulnerable? BMC Psychiatry 
2012;12:221. [http://dx.doi.org/10.1186/1471-244X-12-221]

44. Halpern J, John H, Susuki J, et al. Hallucinogens. Addiction Medicine. New York: Springer, 
2011: 1083-1098. [http://dx.doi.org/10.1007/978-1-4419-0338-9_54]

45. Hallak JEC, Dursun SM, Bosi DC, et al. The interplay of cannabinoid and NMDA glutamate 
receptor systems in humans: Preliminary evidence of interactive effects of cannabidiol 
and ketamine in healthy human subjects. Prog Neuropsychopharmacology Biol Psychiatry 
2011;35:198-202. [http//doi.org/10.1016/j.pnpbp.2010.11.002]

46. Leweke FM, Koethe D, Gerth CW, et al. Cannabidiol as an antipsychotic. A double-blind, controlled clinical 
trial on cannabidiol vs. amisulpiride in acute schizophrenia. Eur Psychiatry 2007;22(Suppl 1):S14.02 http://
www.sciencedirect.com/science/journal/09249338/22/supp/S1 (accessed 23 October 2014).

47. Zammit S, Moore TH, Lingford-Hughes A, et al. Effects of cannabis use on outcomes of 
psychotic disorders: A systematic review. Br J Psychiatry 2008;193:357-363. [http//doi.org/ 
0.1192/bjp.bp.107.046375]


