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Introduction
In a Danish study, an increase in the proportion of cases of 
schizophrenia associated with cannabis use disorder increased 
from a 2% level in 1990 to a level of 8% in 2010 [1]. Supporting 
this finding there has been a doubling of schizophrenia and other 
psychotic disorders in the United States where marijuana has 
been legalized in many states [2].

The biochemical mechanism by which cannabis exerts its 
effects on physiology and behavior are associated with Delta-
9-tetrahydrocannabinol (THC). THC is the main psychoactive 
constituent of cannabis [3]. The isolation of THC indicated the 
presence of an endogenous receptor in the brain to which 
cannabinoids exert their effects. Cannabis exposure may be a 
component which interacts with other factors that contributes 
to schizophrenia spectrum disorders but is neither necessary 
nor sufficient to do so alone [4]. In the absence of the known 
causes of schizophrenia, the role of component causes remains 
important.

The endocannabinoid system is comprised of the CB1 and CB2 
(and possibly other CB1 receptors) which are expressed in both 
the central nervous system and periphery. THC induces long-
term memory deficits and is mediated by CB1 expressed on 
gamma-amino butyric acid GABA neurons [5]. A growing body 
of literature has demonstrated that this system plays a highly 
specialized and functionally distinct role during development 
that extends beyond the regulation of neurotransmitter release. 

The main possibility is the effect on the neurodevelopmental 
process, such as synaptic plasticity, which is likely impaired in 
schizophrenia. Despite considerable variation in how cannabis 
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exposure and psychosis are elicited, there is a notable consistency 
in the findings of different studies [6]. These studies suggest 
that cannabis is a risk factor which increases the chances of 
developing schizophrenia spectrum disorders by approximately 
three-fold [7].

It is reported that approximately 4% of women in the United States 
abuse substances, with marijuana being by far the most common 
substance used during pregnancy (75%) [8]. Pre-natal cannabis 
exposure has an impact on the maturation of neurotransmitter 
systems, which play key roles in mood, motivation, and reward 
[9]. The endocannabinoid system also plays a crucial role in the 
ontogeny of the central nervous system and its activation during 
brain development which can induce subtle and long-lasting 
neuro functional alterations in offspring, despite being previously 
considered as relatively harmless [10]. Epidemiological and 
longitudinal studies have shown that newborns and infants 
born to cannabis users have neurological signs associated with 
increased tremors, exaggerated startle responses, and poor 
habituation to novel stimuli [11].  

Adolescence is a critical phase for brain development, 
characterized by neuronal maturation and rearrangement 
processes, such as myelination, synaptic pruning, and dendritic 
plasticity. Several studies have investigated whether exposure 
to cannabis during adolescence is a risk factor for schizophrenia. 
Harkany et al., reported that those subjects who used cannabis 
on a daily basis between the ages of 15 to 18 had significantly 
more schizophrenic symptoms than control subjects (never 
used cannabis or had used cannabis ‘once or twice’) at age 
26 [12]. Subjects in the earlier age group had a greater risk of 
schizophrenia at a later age [13]. 
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Cumulative exposure to environmental stressors increases the 
risk for schizophrenia in an additive fashion. The main stress 
factors studied are childhood sexual abuse and urbanicity 
[14]. Consistent results are also seen for an increased risk for 
schizophrenia with urban birth and/or upbringing, especially 
among males. The mechanism of association is unclear but may 

relate to biological or social/environmental factors or both, 
acting considerably before psychotic symptoms manifest.

Disclosure
The author reports no commercial or financial relationships 
regarding this article.

References
1	 Hjorthøj C, Merrild Posselt C, Nordentoft M (2021) Development 

Over Time of the Population-Attributable Risk Fraction for Cannabis 
Use Disorder in Schizophrenia in Denmark. JAMA Psychiatry.

2	 Shahzade C, Chun L, Delisi LE, Manshreck TC (2018) Patterns in 
adolescent cannabis use predict the onset and symptom structure of 
schizophrenia-spectrum disorder. Schizophr Res 197: 539-543.

3	 Schubart CD, Sommer IE, van Gastel WA, Goetgebuer RL, Kahn RS, et 
al. (2011) Cannabis with high cannabidiol content is associated with 
fewer psychotic experiences. Schizophr Res 130: 216-221.

4	 Malik AR, D’Souza DC (2006) Gone to pot: The association between 
cannabis and psychosis. Psychiatric Times 54: 1-10.

5	 Williamson S, Jackson L, Skeoch C, Azzim G, Anderson R (2006) 
Determination of the prevalence of drug misuse by meconium 
analysis. Arch Dis Child Fetal Neonatal Ed 91: 291-292.

6	 Hambrecht M, Häfner H (2000) Cannabis, vulnerability, and the 
onset of schizophrenia: An epidemiological perspective. Aust N Z J 
Psychiatry 34: 468-475.

7	 Andréasson S, Allebeck P, Rydberg U (1989) Schizophrenia in users 
and nonusers of cannabis: A longitudinal study in Stockholm County. 
Acta Psychiatr Scand 79: 505-510.

8	 Malone DT, Jongejan D, Taylor DA (2009) Cannabidiol reverses 
the reduction in social interaction produced by low dose Delta 
(9)-tetrahydrocannabinol in rats. Pharmacol Biochem Behav 93: 91-96.

9	 Harkany T, Guzmán M, Galve-Roperh I, Berghuis P, Devi LA, et al. 
(2007) The emerging functions of endocannabinoid signalling during 
CNS development. Trends Pharmacol Sci 28: 83-92.

10	 Hurd YL, Wang X, Anderson V, Beck O, Minkoff H, et al. (2005) 
Marijuana impairs growth in mid-gestation fetuses. Neurotoxicol 
Teratol 27: 221-229.

11	 Huizink AC, Mulder EJ (2006) Maternal smoking, drinking or cannabis 
use during pregnancy and neurobehavioral and cognitive functioning 
in human offspring. Neurosci Biobehav Rev 30: 24-41.

12	 Harkany T, Keimpema E, Barabás K, Mulder J (2008) Endocannabinoid 
functions controlling neuronal specification during brain 
development. Mol Cell Endocrinol 286: S84-90.

13	 Stokes PR, Egerton A, Watson B, Reid A, Lappin J, et al. (2012) History 
of cannabis use is not associated with alterations in striatal dopamine 
D2/D3 receptor availability. J Psychopharmacol 26: 144-149.

14	 Cougnard A, Marcelis M, Myin-Germeys I, De Graaf R, Vollebergh 
W, et al. (2007) Does normal developmental expression of psychosis 
combine with persistence model? Psychol Med 37: 513-527.


