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Abstract

Introduction: Non-medical cannabis use and anxiety disorders are highly 
prevalent among Canadian women; however, the direction of this assocation 
remains controversial. The objective of this article is to provide an evidence-
based update regarding the effect of non-medical cannabis on anxiety symptoms 
in women.

Methods: A literature search was conducted using PsychINFO and 
MEDLINE for articles related to cannabis and marijuana use among women 
with anxiety or anxiety disorders. Only English language literature from 2010 to 
2020 was reviewed. Studies including patients under the age of 18 and studies 
addressing medical cannabis were excluded. Four studies met our inclusion 
criteria for this review.

Results: Cannabis use and anxiety disorders are both highly prevalent 
among young women. Other substance use in addition to cannabis is frequently 
reported by women. Reasons for cannabis use by women with anxiety differed 
from those of men. Findings did not show a direct association between cannabis 
use and anxiety symptoms. Women who used cannabis did not report higher 
rates of anxiety nor did anxiety predict the onset of cannabis use.

Conclusion: There is no evidence to indicate that non-medical cannabis 
use worsens anxiety symptoms among women. Further studies should focus 
on reducing potential confounding factors and developing a reliable method of 
quantifying cannabis use in order to determine the direction of the interaction 
between cannabis and anxiety disorders among women.
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Introduction
Cannabis is the most commonly used psychoactive substance in 

North America. Key findings from the 2019 NSDUH show that past 
month cannabis use significantly increased to 7.6% from 5.1% in 2016 
among adult women aged 26 and older [1]. However, cannabis use 
disorder increased to 2.8% among women aged 12 to 17 years and 
4.8% of those aged 18 to 25 years. In Canada, approximately 11% of 
women reported past year cannabis use in 2017 with highest rates 
among those aged 18 to 24 years [2]. While motives to use cannabis 
differ, reducing anxiety is a common reason especially among female 
cannabis users [3,4]. THC, is the main psychoactive ingredient in 
cannabis and has been associated with the acute effects of cannabis 
specifically anxiety secondary to its effect on serotonin and 
noradrenaline [5]. The average concentration of THC in cannabis has 
increased significantly since 2010 and therefore, more pronounced 
acute and chronic effects may be seen among current users [6]. 
Data addressing the sex differences in cannabis use found that more 
women reported increased anxiety as an acute effect of cannabis 
use and more women experienced anxiety during withdrawal [7,8]. 
Although cannabis use is more prevalent among women with anxiety 

disorders, the evidence about its association with anxiety is not as 
robust. The debate continues whether cannabis use is associated with 
the development of anxiety disorders and whether cannabis has an 
anxiogenic response in patients with anxiety disorders [9]. Recent 
meta-analyses have found mixed results regarding the directionality 
of the association of cannabis use with anxiety symptoms in the 
general population which makes it difficult to decide whether anxiety 
is a precursor to cannabis use or whether cannabis is used for its 
stress-relieving properties [10,11]. Furthermore, meta-analyses have 
not addressed sex-specific differences in the association between 
nonmedical cannabis use and anxiety. The objective of this review 
article is to determine if there is an association between non-medical 
cannabis use and anxiety symptoms among women.

Methods
We conducted a literature search in PsychINFO and MEDLINE 

using the following MESH headings and key words: cannabis or 
marijuana AND anxiety or anxiety disorders or mental health AND 
female. For the purpose of this review, anxiety was used as an umbrella 
term to include any type of anxiety disorder. References of articles 
were also reviewed for additional studies. Only English language 
literature from 2010 to 2020 was reviewed. Studies were included if 
they provided results for women specifically. We decided to exclude 
studies prior to 2010 due to evidence showing that the potency of 
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THC has increased significantly from 2010 onwards. Studies that 
enrolled persons under the age 18 and studies focused on medical 
cannabis were excluded.

Results
Only four articles met our inclusion criteria [12-15]. All four 

studies attempted to control for the presence of confounding factors 
such as other drug use, and psychiatric co-morbidities by excluding 
participants with psychosis, high risk suicidal behaviors and severe 
psychopathology. Summary demographics for each study is presented 
in Table 1. One study recruited only women participants while in 
the other three studies, women represented at least 40% of the study 
population. The mean age of participants ranged from 18 to 34 years.

Lack of standardized assessment of cannabis use and 
anxiety disorders

All four studies had difficulty quantifying cannabis use due to 
the fact that, unlike other substances that are consumed in discrete 
units, there is no standard method for quantifying cannabis use. An 
added barrier is the inability to control for THC concentration and 
potency making comparison of cannabis use challenging between 
studies. Cannabis use was based on self-report in all studies with no 
objective validation of extent of cannabis exposure. De Dios et al. 
used a Timeline Follow Back (TLFB) for self-report of past 90 days 
cannabis use [12]. Buckner et al. asked participants to quantify their 
use on an 8 point Likert scale (0 = none at all, to 8 = more than several 
times a day) using the Marijuana Smoking History Questionnaire and 
quantity was assessed using a visual presentation of joint sizes [13]. 
Grundberg et al. also used TLFB self-report past month cannabis 
use to classify participants into three groups: never used, relatively 
infrequent users (used 4 times or less per month for less than 3 years), 
and regular frequent marijuana users (used 5 days or more per week 
for at least the past year) [14]. Lastly, Danielsson et al. used a postal 
self-report questionnaire about past year cannabis use to dichotomize 
cannabis use into non-users and cannabis users [15]. The variability 
in assessing the extent of cannabis use provided different categories of 
cannabis use in each study (Table 2).

Studies also used different tools and scales to assess anxiety and 
severity of symptoms. These included the Psychiatric Diagnostic 
Screening Questionnaire, Social Interaction Anxiety Scale, 
Achenbach System of Empirically Based Assessment Adult Self-
Report, as well as, the Sheehan Patient-Related Anxiety Scale and 
Symptom Checklist [12-15]. None of these studies used a psychiatric 

interview to diagnose anxiety, but instead used these scales for self-
report of anxiety symptoms. This made it difficult to compare anxiety 
outcomes across studies since the diagnosis of anxiety in these 
populations included a variety of anxiety conditions such as General 
Anxiety Disorder (GAD), Social Anxiety Disorder (SAD) and panic 
attacks.

Polysubstance use is common among women with 
cannabis use

Cannabis use did not occur in isolation and all studies screened 
for concomitant alcohol, tobacco or other illicit drug use in order 
to eliminate confounding effects. De Dios et al. used the TLFB to 
assess past 90 day alcohol and other substance use [12]. Buckner et 
al. recruited participants from a larger study which was focused on 
tobacco smokers for a cessation program [13]. Extent of cigarette 
smoking was not disclosed in this publication; however, authors 
mentioned that tobacco smokers had higher rates of cannabis use and 
related problems. Grundberg et al. asked study participants to abstain 
from alcohol for 24 hours, cannabis for 6 hours and cigarettes for 1 
hour prior to each assessment to ensure no impairment at time of 
questionnaire completion, but did not assess for extent of substance 
use between assessment periods [14]. Danielsson used the postal 
questionnaire to screen for other illicit drug use and the AUDIT 
score for alcohol related problems [15]. None of the studies provided 
prevalence data in terms of the extent of concomitant substance use 
and other substance use was not an exclusion criteria for participating 
in these studies. However, some researchers attempted to control for 
co-exposures in their analyses or discussions.

Direction of association between non-medical cannabis 
use and anxiety among women

The four studies did not show any direct association between 
non-medical cannabis and anxiety among women (Table 2). Reasons 
for cannabis use were related to the anxiety disorder. De Dios et al. 
found that its sample of young adult females had a high prevalence of 
anxiety with 24% exceeding diagnostic GAD cutoff [12]. In this study, 
researchers indicated that cannabis use followed the presence of GAD 
symptoms and was not a result of cannabis use. Women also reported 
that cannabis use served to relieve tension and provide relaxation. 
Buckner et al. found no significant correlation between frequency of 
cannabis use and symptoms of social anxiety [13]. Findings indicated 
that women with SAD used cannabis for different reasons than men. 
Women were found to use cannabis for social motives and not for 
coping or conformity motives. Furthermore, SAD among women 

Author Year Recruitment sites Sample Size (number of women) Population characteristics

de Dios 
et al. 2010 Community sample, 

Rhode Island, USA 332-only women

Mean age 20.5 years
68% caucasian
70% some college education
96% never married

Buckner 
et al. 2012 University students,

Multiple sites, USA
74 women out of 174 participants

42.5% female
Mean age 29.4 years
84% caucasian

Grunberg 
et al. 2015

University students
Colorado, USA

 

176 women out of 375 participants 
51.9% female

Women and men were equally 
represented in each cannabis use 

group

Mean age 18 years
70-80% caucasian
Age, gender and ethnicity did not differ among cannabis groups

Danielsson 
et al. 2016 Community sample

Stockholm, Sweden
4982 women out of 8598 participants
40% female among cannabis users

Cannabis users were younger (mean age 34.4 years), had more serious 
family tension (40%) and had more alcohol-related problems and illicit drug 
use

Table 1: Summary of included studies.
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was not related to cannabis-related problems, but instead to alcohol-
related problems. Grunberg et al. also documented no relationship 
between cannabis use and anxiety symptoms regardless of gender 
[14]. However, participants who used cannabis were more likely to 
meet or exceed threshold for clinical levels of anxiety. Researchers 
hypothesized that women with certain temperament characteristics 
such as harm avoidance were more likely to be susceptible to the effects 
of cannabis. Finally, Danielsson et al. did not find any association 
between cannabis use and self-reported anxiety among women with 
cannabis effects mediated by childhood adverse circumstances such 
as family tension [15].

Conclusion
This review to determine whether recreational cannabis use 

exacerbates anxiety symptoms in adult women failed to confirm 
the directionality of this relationship. Given the high prevalence of 
cannabis use and the spectrum of anxiety disorders among young 
women, recent studies did not show that cannabis use increased 
anxiety symptoms. However, there was a trend towards cannabis use 
being reported more frequently by women with anxiety disorders 
to reduce tension and enhance relaxation. Based on these findings, 
family physicians should assess and manage underlying mental 
health disorders that occur concomitantly with cannabis use. Other 
substance use such as alcohol and cigarette smoking should also be 
discussed when advising women about cannabis use. Women should 
also be counselled about the long-term risks of regular cannabis use 
including the development of cannabis use disorder and cannabis-
related problems. The association between cannabis and anxiety 
disorders remains an area of ongoing debate and longer-term 
follow-up studies are required to confirm the directionality in the 
relationship between anxiety and cannabis use among women.

References
1. Substance Abuse and Mental Health Services Administration. 2019 National 

Survey on Drug use and Health: Women.

2. Health Canada. Canadian Tobacco Alcohol and Drugs (CTADS): summary 
of results for 2017. 2017.

3. Calakos KC, Bhatt S, Foster DW, Cosgrove KP. Mechanisms underlying sex 
differences in cannabis users. Curr Addict Rep 2017; 4(4): 439-453.

Author Cannabis use Anxiety symptoms Association between cannabis and anxiety

de Dios 
et al.

Cannabis use on mean 52 out of past 90 days 
53% met criteria for cannabis abuse
40% met criteria for cannabis dependence

24% exceeded threshold 
for GAD
3.87 mean number of anxiety 
problems

Anxiety symptoms and cannabis use was mediated by 
expectancy that cannabis will relieve tension and help women 
relax

Buckner 
et al.

Women reported mean cannabis use of 5.14 out of 8
Mean cannabis quantity of 3.53
Mean number of cannabis problems at 3.00 out of 19

Women reported mean 
social anxiety score of 16.96 
(score below social phobia)

Women did not demonstrate any correlation between cannabis 
use and social anxiety symptoms 
Women with social anxiety correlated significantly with social 
motives for cannabis use

Grunberg 
et al.

Infrequent users: used 0.87 grams on 1.65 out of 30 
past days for average 0.32 grams per use day
Frequent users:
Used 24.45 grams on 26.07 days out of 30 past days 
for average 0.92 grams per use day

4.39% of never users 
reported at risk anxiety
15.04% of infrequent users 
reported at risk anxiety
13.19% of infrequent users 
reported at risk anxiety

No effect of cannabis use on anxiety symptoms independent of 
gender
Harm avoidance temperament may interact with cannabis use to 
predict risk for anxiety independent of gender

Danielsson 
et al.

No data provided on amount of cannabis use
1275 out of 8598 reported lifetime cannabis use – 
40% were female

Severity of anxiety scores 
not provided
RR=1.08 for women, 
adjusted for confounders

No association between cannabis use and anxiety symptoms 
among women when adjusted for confounders
History of anxiety at baseline did not increase risk of cannabis 
use at 3 year follow-up

Table 2: Cannabis use, anxiety symptoms and associated outcomes.

4. Blanco C, Florez-Salamanca L, Secades-Villa R, Wang S, Hasin DS. 
Predictors of initiation of nicotine, alcohol, cannabis and cocaine use: Results 
of the National Epidemiologic Survey on Alcohol and Related Conditions 
(NESARC). American Journal on Addictions 2018; 27: 477-484.

5. Bhattacharyya S., Egerton A, Kim E, Rosso L, Riano Barros D, Hammers 
A, Brammer M, Turkheimer FE, Howes OD, McGuire P. Acute induction of 
anxiety in humans by delta-9-tetrahydrocannabinol related to amygdalar 
cannabinoid-1 (CB1) receptors. Scientific reports 2017; 7(1): 1-15.

6. ElSohly MA, Mehmedic Z, Foster S, Gon C, Chandra S, Church JC. Changes 
in cannabis potency over the last 2 decades (1995-2014): Analysis of current 
data in the United States. Biological Psychiatry 2016; 79(7): 613-619.

7. Cuttler C, Mischley LK, Sexton M. Sex differences in cannabis use and effects: 
A cross-sectional survey of cannabis users. Cannabis and Cannabinoid 
Research. 2016; 1: 166-175.

8. Konefal S, Gabrys R, Porath AJ. Clearing the Smoke on Cannabis: Regular 
use and mental health. Canadian Centre on Substance Use and Addiction. 
2019.

9. Grant BF, Stinson FS, Dawson DA, Chou SP, Dufour MC, Compton W, et al. 
Prevalence and co-occurrence of substance use disorders and independent 
mood and anxiety disorders: results from the National Epidemiologic Survey 
on Alcohol and Related Conditions. Arch Gen Psychiatry. 2004; 61: 807-16.

10. Twomey CD. Association of cannabis use with the development of elevated 
anxiety symptoms in the general population: a meta-analysis. J Epidemiol 
Community Health. 2017; 71: 811-816.

11. Xue S, Husain MI, Zhao H, Ravindran AV. Cannabis use and prospective 
long-term association with anxiety: systematic review and meta-analysis of 
longitudinal studies. Canadian Journal of Psychaitry 2021: 66: 126-138.

12. de Dios MA, Hagerty CE, Herman DS, Hayaki J, Anderson BJ, Budney AJ, 
et al. General anxiety disorder symptoms, tension reduction, and marijuana 
use among young adult females. Journal of Women’s Health. 2010; 19: 1635-
1642.

13. Buckner JD, Zvolensky MJ, Schmidt NB. Cannabis-related impairment and 
social anxiety: The roles of gender and cannabis use motives. Addictive 
Behaviors. 2012; 37: 1294-1297.

14. Grunberg VA, Cordova KA, Bidwell L, Ito TA. Can marijuana make it better? 
Prospective effects of marijuana and temperament on risk for anxiety and 
depression. Psychology of Addictive Behaviors. 2015; 29: 590-602.

15. Danielsson AK, Lundin A, Agardh E, Allebeck P, Forsell Y. Cannabis use, 
depression and anxiety: A 3-year prospective population-based study. 
Journal of Affective Disorders. 2016; 193: 103-108.

https://www.samhsa.gov/data/sites/default/files/reports/rpt31102/2019NSDUH-Women/Women 2019 NSDUH.pdf
https://www.samhsa.gov/data/sites/default/files/reports/rpt31102/2019NSDUH-Women/Women 2019 NSDUH.pdf
https://pubmed.ncbi.nlm.nih.gov/29503790/
https://pubmed.ncbi.nlm.nih.gov/29503790/
https://pubmed.ncbi.nlm.nih.gov/30088294/
https://pubmed.ncbi.nlm.nih.gov/30088294/
https://pubmed.ncbi.nlm.nih.gov/30088294/
https://pubmed.ncbi.nlm.nih.gov/30088294/
https://pubmed.ncbi.nlm.nih.gov/26903403/
https://pubmed.ncbi.nlm.nih.gov/26903403/
https://pubmed.ncbi.nlm.nih.gov/26903403/
file:///E:/JOURNALS/AO/V5/5.1/I/1.%09Cuttler C, Mischley LK, Sexton M. Sex differences in cannabis use and effects: A cross-sectional survey of cannabis users. Cannabis and Cannabinoid Research 2016; 1.1: 166-175.
file:///E:/JOURNALS/AO/V5/5.1/I/1.%09Cuttler C, Mischley LK, Sexton M. Sex differences in cannabis use and effects: A cross-sectional survey of cannabis users. Cannabis and Cannabinoid Research 2016; 1.1: 166-175.
file:///E:/JOURNALS/AO/V5/5.1/I/1.%09Cuttler C, Mischley LK, Sexton M. Sex differences in cannabis use and effects: A cross-sectional survey of cannabis users. Cannabis and Cannabinoid Research 2016; 1.1: 166-175.
https://www.ccsa.ca/clearing-smoke-cannabis-regular-use-and-mental-health
https://www.ccsa.ca/clearing-smoke-cannabis-regular-use-and-mental-health
https://www.ccsa.ca/clearing-smoke-cannabis-regular-use-and-mental-health
https://pubmed.ncbi.nlm.nih.gov/15289279/
https://pubmed.ncbi.nlm.nih.gov/15289279/
https://pubmed.ncbi.nlm.nih.gov/15289279/
https://pubmed.ncbi.nlm.nih.gov/15289279/
https://www.jstor.org/stable/44647715
https://www.jstor.org/stable/44647715
https://www.jstor.org/stable/44647715
https://pubmed.ncbi.nlm.nih.gov/32909828/
https://pubmed.ncbi.nlm.nih.gov/32909828/
https://pubmed.ncbi.nlm.nih.gov/32909828/
https://pubmed.ncbi.nlm.nih.gov/20718677/
https://pubmed.ncbi.nlm.nih.gov/20718677/
https://pubmed.ncbi.nlm.nih.gov/20718677/
https://pubmed.ncbi.nlm.nih.gov/20718677/
https://pubmed.ncbi.nlm.nih.gov/22766487/
https://pubmed.ncbi.nlm.nih.gov/22766487/
https://pubmed.ncbi.nlm.nih.gov/22766487/
https://pubmed.ncbi.nlm.nih.gov/26415059/
https://pubmed.ncbi.nlm.nih.gov/26415059/
https://pubmed.ncbi.nlm.nih.gov/26415059/
https://cyberleninka.org/article/n/568068.pdf
https://cyberleninka.org/article/n/568068.pdf
https://cyberleninka.org/article/n/568068.pdf

	Title
	Abstract
	Abbreviations
	Introduction
	Methods
	Results
	Lack of standardized assessment of cannabis use and anxiety disorders
	Polysubstance use is common among women with cannabis use
	Direction of association between non-medical cannabis use and anxiety among women

	Conclusion
	References
	Table 1
	Table 2

