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Gender differences in psychiatric disorders and drug use are well known. Cannabis is the most widely used illegal drug

among young people. In recent years, its use has been related to the development of psychiatric pathologies; however,

few studies have incorporated the gender perspective as of yet. Men have a higher prevalence using cannabis; however,

women show a faster transition from recreational use to compulsive use, higher levels of craving with more relapses, and

higher prevalence of dual pathology. Clinical studies clearly show the existence of gender differences in psychiatric

symptoms associated with cannabis use. Although these results are not conclusive, they seem to indicate a higher

vulnerability of women in the development of psychosis and anxiety, while men seem to be more vulnerable to developing

depressive symptoms with long-term cannabis misuses. 

Keywords: cannabis ; gender differences ; psychotic disorders

1. Introduction

Men and women differ in the prevalence and manifestation of many psychiatric disorders . At present, the higher

prevalence of psychosis in men is well established , whereas women manifest depressive and anxiety disorders to a

greater extent . Similarly, there are many differences between men and women in addictive disorders 

.

Men have long been the subject of research on drug use, given that men typically have a higher prevalence of drug use.

However, this fact differs from the current reality. The latest statistics show that women are catching up with men in drug

use, especially in the younger population . Broadly speaking, it can be observed that women have a higher

prevalence in the use of legal drugs such as tobacco and alcohol, as well as in the use of prescription and non-

prescription hypnosedatives. In contrast, men continue to be the more prevalent users of illegal drugs such as cannabis,

psychostimulants, hallucinogens and opiates. Although women do not consume as much cannabis as men, an increase

can be observed in the latest reports with respect to the statistics from previous years . Hence, the gender gap in the

prevalence of drug use is already starting to narrow.

Women are not only increasing their consumption of addictive substances , but also present clinical profiles of

prolonged cannabis use that are different from those of men . Women show a faster transition from recreational use

to compulsive use, i.e., to dependence, which has been called the "telescoping effect". Additionally, they show higher

levels of craving with more relapses and more frequent and severe withdrawal symptoms. They also show different

patterns of use than men and higher prevalence of dual pathology, which means a worse prognosis, especially because

they ask for less help and they have less social support during treatment, leading to higher abandonment rates .

Gender differences in the pattern and reasons for cannabis use have also been reported. A 10-year follow-up cohort study

showed that adolescent males consumed mostly in groups and in sport-related situations, while females were more prone

to be alone and with the aim of reducing stress . The most repeated reasons for cannabis use in both sexes were "to

relax" and "to sleep better", with women referring most often to the former .

Cannabis has been the most widely consumed illegal drug in recent years, with an upward trend mainly among young

people . The legalization of this drug in some countries, as well as the development of its therapeutic use, has led to an

underestimation of the possible consequences of its recreational use . Nevertheless, numerous reviews highlight the

relationship between cannabis use and the development of psychiatric disorders such as psychosis, affective disorders

and anxiety disorders .

The comorbidity of an addictive disorder with another psychiatric disorder causes a worse prognosis and greater difficulty

in treatment . This fact has led in recent years to the development of research in the field of dual pathology (DP). DP

can be defined as the coexistence of a substance use disorder (SUD) and a mental disorder in the same individual in a

specific period of time . There is evidence of a greater development of DP in women; however, women are less likely to
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go to specialized centers for help and, overall, have less social support, which leads them to show less adherence to

treatment.

2. Dual Diagnoses in Cannabis Users

Numerous studies have linked cannabis use and psychiatric pathology not only to psychosis and schizophrenia, but also

to an amotivational state, depression, anxiety, bipolar disorder and personality disorders 

. However, given the complexity of controlling variables in human studies, such as dose or composition of cannabis and

the consumption of other drugs, among others, it is very difficult to establish causality between cannabinoid use and

psychiatric disorders. Thus, it is still under debate whether comorbid disorders are prior to or a consequence of cannabis

abuse . For this reason, despite the strong evidence in the association between psychopathology and cannabis

abuse, the causal relation of this association is still not understood .

The coexistence in an individual of an addictive disorder and a mental disorder in a specific period of time is frequent, and

is called dual pathology (DP) . Thus, DP occurs in patients with symptoms that fit the criteria for two different psychiatric

disorders, one of them being an addiction. DP is underdiagnosed and poorly treated ; in fact, it is not officially

recognized in the DSM or CIE nomenclature. However, the term dual pathology is similar to other more commonly used

terms, such as dual diagnosis, comorbid or co-occurring disorder or psychiatric comorbidity . The prevalence of DP is

high, with 65–85% of addicts in treatment that report having another psychiatric disorder  and about 45% of psychiatric

patients that report having an addiction . Scientific evidence supports the link between disorders present in DP;

therefore, access to a single multidisciplinary care model that integrates and coordinates the mental health network and

the addiction network is advocated, enabling personalized bio-psycho-social treatments that do not leave any addict

unassisted .

Patients with DP often present a pattern of polydrug use, and cannabis is one of the most commonly used drugs by these

patients . The presence of DP in cannabis addicts under treatment is very high too . Firstly, review studies have

shown a high comorbidity between cannabis use disorder (CUD) and other SUDs, mainly with those induced by legal

drugs such as alcohol and tobacco, but also with illegal drugs such as cocaine. It is interesting to note that in those

studies, cannabis use was prior to that of other substances .

Among all the psychiatric pathologies related to cannabis use, psychosis has been the most widely studied. In an

international study with volunteers from 11 locations in Europe and Brazil, it was observed that the probability of

developing a psychotic syndrome among daily cannabis users was two to three times higher than in non-users, while in

those who used high-potency cannabis, it was one to six times higher than in non-users. Researchers also highlights the

positive relationship between the use of cannabis with higher than 10% THC levels and the development of certain types

of psychosis . Not all studies are so categorical in their conclusions, as there are other predisposing factors, such as

genetics or childhood trauma . However, increasing evidence indicates a high risk of developing psychosis after

frequent cannabis use, especially with high THC levels . Both natural and synthetic cannabinoid use in young people

has been associated with the occurrence of transient and dose-dependent positive and negative schizophrenic symptoms

in healthy individuals not at risk for schizophrenia. However, in adolescents who do present such risk factors, they would

cause an earlier onset (between 2 and 6 years of age) and a worse prognosis in the development of schizophrenia .

In addition, the percentage of subjects with schizophrenia who use cannabis, even with a CUD, is very high; indeed, it is

known that this type of consumption use has been related to the recurrence or worsening of symptoms, both positive and

negative, which increases severity and relapses, and hinders adherence to therapeutic and pharmacological treatments

. Several studies suggest that cannabis abuse affects antipsychotic treatment, specifically by decreasing adherence to

such treatments or worsening abidance, which is consistent with clinical studies indicating that cannabis users in

antipsychotic treatment have a higher relapse rate and a worse response to treatment . However, there are no studies

as of yet that take into account other determinants, such as THC concentration.

The most repeated reasons to justify cannabis misuse are the enhancement of positive feelings, habit and coping with

negative feelings . However, continued cannabis use is associated with the long-term development of depressive and

anxious symptoms, the very symptoms that the subject is trying to alleviate during initial use. Thus, it seems that cannabis

produces a bidirectional effect, since it can alleviate certain anxious symptoms and reinforce positive mood states when

consumed less frequently and with low doses, but depressive and anxious symptoms become more relevant when the

frequency of consumption and doses are increased . These dose-dependent effects would be produced mainly by the

neurochemical brain changes described in chronic users .
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Cannabis use during adolescence has also been associated with an increased risk of developing depression and suicidal

behavior in later years, in this case, without the need for prior risk factors . However, it is not only adolescents who are

more vulnerable to pathological cannabis use. Studies in users over 50 years of age, a population that begins to show

cognitive deficits due to changes in brain plasticity, have shown that cannabis use has a negative impact. Compared to

non-users, this population experiences greater psychological distress and suicidal thoughts, as well as a higher rate of

opioid use disorder .

The results of longitudinal studies that have evaluated the association between depression and cannabis use are mixed

. It appears that when the onset of use is early and regular, the risk of depression is higher among cannabis users

than among non-users. However, the overlap of the symptoms used to diagnose major depressive disorder with

symptoms for cannabis withdrawal syndrome makes it difficult to establish the relationship between cannabis use and

depression . Recently, the relationship between the endocannabinoid system and major depressive disorder has been

highlighted. Studies have revealed that the endocannabinoid system strongly influences the neurotransmission,

neuroendocrine and neuroimmune systems, which have been identified to be dysfunctional in depressive patients .

Knowing the involvement of the endocannabinoid system in the etiology of a major depressive disorder can help to

understand how cannabis use is associated with the development of depression and suicidal behavior.

Similarly, a relationship between cannabis and anxiety has been observed . However, while some studies show that

cannabis use, especially during adolescence, increases anxiety levels throughout life, other studies find that anxiety

increases when cannabis use ceases . It is known that high doses of THC can cause anxiety symptoms, including

panic attacks, and so it has been suggested that continued use may exacerbate anxiety disorders . Overall, the role of

cannabis in the etiology, prognosis and treatment of anxiety disorders remains unclear and needs further research .

3. Gender Differences in the Development of Psychotic, Depressive and
Anxious Symptoms Associated with Cannabis Use

The interest in incorporating the gender perspective in dual pathology is quite recent . Some reviews have examined

the roles that the interaction between gender and cannabis use have on the development of psychosis ; however,

recently, Prieto-Arenas and Díaz  have performed a systematic review on clinically based research evidence of gender

differences in the development of psychotic, depressive and anxious symptoms associated with cannabis use. That

systematic review was performed on the main databases (PubMed and Web of Science) following PRISMA guidelines on

clinical studies published until December 2020. The most important findings to date from the reviewed studies on gender

differences in the association between cannabis use and the psychiatric symptomatology described below are

summarized in Table 1.

Table 1. The most important findings to date from the human literature on gender differences in the association between

cannabis use and the development of psychotic, depressive and anxious symptoms. M: male; F: female; CUD: cannabis

use disorder.
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Symptom Population Profile Results References

Psychosis

nonclinical

Cannabis use increases the risk of first-episode psychosis and
the development of psychosis more in men than in women (M >

F)
[4,84,91]

Synthetic cannabis use increases the risk of the development of
psychosis both in men and in women (M = F) [92]

Cannabis use is related with an early start of first-episode
psychosis both in men and in women (M = F) [5,84,93,94]

Cannabis use reduces the age of onset of psychosis more in
women than in men (F > M) [4,81,91,95]

Greater intensity of psychotic experiences are associated with
cannabis use in women than men (F > M) [96]

with risk factors for
psychosis

Cannabis use is related with a greater severity of general
psychiatric pathology in women than men (F > M) and with a
greater severity of negative psychotic symptoms in men than

women (M > F)

[97]

with CUD

Women present more psychotic symptoms than men (F > M) [89]

Women present worse responses to treatment with more
relapses than men (F > M) [86]

with first-episode
psychosis

Cannabis use is related with worsening psychological, social and
work activity in men than women (M > F) [83]

Cannabis use is related with a severity of clinical symptoms and
length of hospitalization period similar in both sexes (M = F) [3,83,92]

with a cannabis-
induced psychotic

disorder

Men present a greater intensity and prevalence of positive
symptoms than women (M > F) [4,91,98]

Women present a greater intensity and prevalence of negative
symptoms than men (F > M) [86]

Depression

nonclinical

Cannabis use is predictive of depressive symptoms both in men
and women (F = M) [95,96]

Cannabis use is predictive of depressive symptoms more in
women than men (F > M) [99,100,101,102,103]

Cannabis use is predictive of depressive symptoms with a great
severity in men (M > F) [52,104,105]

Cannabis use increases the development of major depression in
men (M > F) [106]

Cannabis use is related with suicidal ideation both men and
women (M = F) [109]

with a cannabis
misuse

Women show more depressive and somatization symptoms than
men (F > M) [85,88,102,107,108]

Men show more depressive symptoms at younger ages (M > F),
while women do so at later ages (F > M) [89]

Women show a higher probability of suicide than men in late
adolescent (F > M) [85]

Men with a high frequency of consumption manifest a greater
probability of suicidal ideation than women (M > F) [95,109]

with psychosis Women cannabis users present greater dysphoria and
depression than men (F > M) [86,97,98]

Anxiety

general
Positive relationship between cannabis abuse and generalized
anxiety disorder in women and negative relationship between

cannabis abuse and panic disorder in men
[111]

with CUD Women present greater anxiety than men during abstinence
(F > M) [95,113]

Reviewing the human literature that evaluates the association between cannabis use and the development of

psychopathologies, some studies show that cannabis use increases the risk of first-episode psychosis and the



development of psychosis more in men than in women , a fact that could be attributed to the greater

polyconsumption that men perform . However, when the substance consumed is a synthetic cannabinoid, the risk

increases in both sexes . These designed drugs have higher levels of THC, which has been related to the appearance

of psychiatric comorbidity . However, gender differences are not so conclusive when it comes to the effects of

cannabis on the age of onset of psychosis. While some studies relate the use of cannabis with an earlier start of first-

episode psychosis in both sexes, without finding gender differences , other studies find that the use of this drug

reduces the age of onset of psychosis more in women than in men , eliminating the gender differences

observed in general in the age of onset of psychotic disorders .

Thus, cannabis use, whether recreational or compulsive, has been related to the appearance of symptoms of psychosis in

both the adolescent  and young population , and in subjects with risk factors for the development of psychosis .

In a nonclinical population of university students, women reported greater intensity of psychotic experiences associated

with cannabis use than men . Women with risk factors for the development of psychosis also presented a greater

severity of general psychiatric pathology related to the consumption of this drug . However, in this same population,

male users exhibited a greater severity of negative psychotic symptoms .

On the other hand, women diagnosed with a CUD also showed more psychotic and depressive symptoms than men of

the same age range (23–25 years), although there was no relationship between the frequency of cannabis use and the

age of onset of symptoms . In addition, it should be noted that after one year of treatment, men with CUD significantly

reduced their use of cannabis, while women did not .

Among patients with first-episode psychosis, cannabis use has been observed to worsen psychological, social and work

activity in men, while the opposite result was surprisingly found in women . This finding could be due to the lower

number of women being evaluated in the study; therefore, more in-depth research is needed to fully understand this fact

.

In contrast, in patients with a cannabis-induced psychotic disorder, it is men who have a greater severity of general

psychopathology, in addition to a greater intensity and prevalence of positive symptoms , while women show more

negative symptoms . This coincides with two reviews in which it is concluded that cannabis use in men increases the

manifestation of psychotic symptoms and hospitalizations . However, other studies do not find these gender

differences in first-episode psychosis patients, finding a similar severity of clinical symptoms and length of hospitalization

period in both sexes . It should be noted that with the use of synthetic cannabis, the levels of agitation in women with

psychotic pathology increase compared to those of men .

In summary, all the studies demonstrate the existence of an association between the use of cannabis and the appearance

of psychotic symptoms. However, despite gender differences being observed, they are not always confirmed by all

studies, depending mainly on the population studied . It seems that female cannabis users would manifest a greater

intensity of psychotic symptoms and general psychiatric pathology in both the previously asymptomatic population and

people with a problematic use of cannabis . Therefore, cannabis use appears to be a higher risk factor for women

than men, and is associated with a worse prognosis of schizophrenia  and CUD  in women. On the other hand,

although male cannabis users with first-episode psychosis showed a worse quality of life , there were no gender

differences in the severity of clinical symptoms . Nonetheless, when cannabis has already induced a psychotic

disorder, it is men who show a greater severity of general psychopathology .

Cannabis use has generally been associated with depressive symptoms . However, while some studies have shown

that women present this cannabis-related symptomatology to a greater extent than men , others do not find such

differences . Therefore, this association should be specified, since some studies focus on gender differences found

in the development of depressive symptoms, others in major depression and others in suicidal ideation .

The increase in the frequency of cannabis use is predictive of depressive symptoms in adolescents of both sexes ,

although more significantly in women , who show greater psychological distress than men . These results

coincide with the fact that women present more depression in the general population . On the other hand, other

studies indicate that cannabis use is a predictor of depressive symptoms with a greater severity only in men , which

is maintained over the years . This would explain why cannabis use has been seen to increase the probability of

developing episodes of major depression in males . This notwithstanding, gender differences between cannabis abuse

and major depression have not yet been found .

Among subjects with cannabis misuse, men show more depressive symptoms at younger ages (19–20 years), while

women show higher depressive and somatization symptoms  at later ages (23–25 years) . Probably, these
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gender differences in the age of onset of depressive symptoms are due to the fact that men start consumption earlier in

life .

It has also been described that women with risky cannabis use show a higher possibility of suicide than men in late

adolescence . However, men manifest a greater probability of suicidal ideation when increasing the frequency of

consumption , and the gender differences disappear when the sample is extended to the general population . On

the other hand, although no relationship has been found between the risk of suicide and the age of onset in the

development of CUD in any sex , a relationship has been observed between the suicidal history and the onset of

cannabis use in women . This is in keeping with the fact that the main reason for consumption reported by women is to

relax and reduce stress, probably using cannabis as self-medication .

Additionally, female cannabis users with first-episode psychosis or diagnosed psychosis have shown greater dysphoria

and depression than men . However, among psychotic males who use cannabis daily, two trends have been

found according to age. While it is observed that the increase in the frequency of consumption reduces the probability of

suicide attempts in the youngest, when the age range increases (35–64 years), there is a relationship between daily

consumption and a greater number of suicide attempts compared to non-users . This change in the direction of the

relationship between use and suicide in men could be the result of differences between the acute and chronic effects

produced by cannabis .

Finally, there are few studies that relate cannabis use to the development of anxious symptomatology, as most studies

focus on assessing anxiety as a risk factor for its use. In general, women have the highest levels of anxiety and related

disorders among adolescents , the general population , and psychiatric patients , with the biggest gender

differences found in late adolescents . Specifically, it has been described that the men and women with low stress

tolerance are those who show the most problems related to cannabis use, and in particular women who use the drug as a

stress-coping mechanism , in a manner similar to that previously commented upon . Hence, a positive

relationship has been found between cannabis abuse and generalized anxiety disorder in women in the general

population, while men showed a negative relationship with panic disorder . In addition, women manifest greater anxiety

than men in the periods of abstinence . As observed with depression, Foster et al.  found no relationship between

the age of onset of CUD and anxiety problems.

In conclusion, the scientific evidence reveals the existence of gender differences in psychiatric symptoms associated with

cannabis use, although the direction of such differences is not always clear . A lack of information in studies about

variables such as the THC level in the cannabis used, the frequency of use or the age of onset of cannabis use makes it

difficult to know the causes for the conflicting results. Besides, few studies consider the specific characteristics of women

diagnosed with dual pathology, although all the data indicate a higher prevalence of drug-associated pathologies and a

worse prognosis in women . For this reason, it is necessary to delve deeper into this issue and address gender

differences to create more individualized prevention strategies and more effective treatment for dual disorders related with

cannabis abuse.

This entry is adapted from 10.3390/brainsci12030388
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