:' frontiers ‘ Frontiers in Psychiatry

@ Check for updates

OPEN ACCESS

Francesco Paolo Busardo,
Marche Polytechnic University, Italy

Moshe Z. Abramowitz,

Peres Academic Center, Israel
Nunzia La Maida,

Sapienza University of Rome, Italy

Vincent I. O. Agyapong
vn602367@dal.ca

This article was submitted to
Addictive Disorders,

a section of the journal
Frontiers in Psychiatry

06 June 2022
22 August 2022
21 September 2022

Obuobi-Donkor G, Eboreime E,
Shalaby R, Agyapong B and

Agyapong VIO (2022) Prevalence and
correlates of cannabis abuse among
residents in the community of Fort
McMurray, a city in Northern Alberta
which had endured multiple natural
disasters. Front. Psychiatry 13:962169.
doi: 10.3389/fpsyt.2022.962169

© 2022 Obuobi-Donkor, Eboreime,
Shalaby, Agyapong and Agyapong. This
is an open-access article distributed
under the terms of the Creative
Commons Attribution License (CC BY).
The use, distribution or reproduction
in other forums is permitted, provided
the original author(s) and the copyright
owner(s) are credited and that the
original publication in this journal is
cited, in accordance with accepted
academic practice. No use, distribution
or reproduction is permitted which
does not comply with these terms.

Frontiers in Psychiatry

Original Research
21 September 2022
10.3389/fpsyt.2022.962169

Prevalence and correlates of
cannabis abuse among residents
in the community of Fort
McMurray, a city in Northern
Alberta which had endured
multiple natural disasters

Gloria Obuobi-Donkor?, Ejemai Eboreime!, Reham Shalaby?,
Belinda Agyapong®? and Vincent I. O. Agyapong***

!Department of Psychiatry, University of Alberta, Edmonton, AB, Canada, 2Global Psychological
E-Health Foundation, Edmonton, AB, Canada, *Department of Psychiatry, Dalhousie University,
Halifax, NS, Canada

Background: Cannabis is one of the widely used drugs for relaxation and
may be abuse among users. Researchers have given attention to cannabis
use among the general population while vulnerable populations who have
experience multiple traumas may be at risk of cannabis abuse. Other factors
may influence cannabis abuse among people exposed to traumas.

Objective: The study aims to determine the prevalence and correlates of self-
reported cannabis abuse among residents of Fort McMurray, a city in Northern
Alberta, Canada.

Methods: A cross-sectional survey was conducted using an online
questionnaire. Sociodemographic data, trauma exposure, and clinical
characteristics were collected to identify the possible risk factor of cannabis
abuse. Data were analyzed with SPSS version 25 using a chi-square test and
binary logistic regression analysis. Correlation analysis was also performed
to ascertain likely cannabis abuse and the association with other mental
health conditions.

Results: Overall, participants who completed the survey were one hundred
and eighty-sixed out of the two hundred and forty-nine residents who
accessed the online survey, giving a response rate of 74.7%. The prevalence
of self-reported cannabis abuse among participants was 14%. Most of the
participants were females (159, 85.5%), more than 40 years of age (98,
52.7%), employed (175, 94.1%), owned their house (145, 78.0%), and 103
(60.6%) reported being exposed to at least a trauma (COVID-19, flooding, or
wildfire). Regarding regression analysis results, participants living in a rented
accommodation were nearly four times more likely to abuse cannabis (OR
= 3.86; 95% Cl: 1.34-11.14) than those owning their houses. Similarly, male
participants were more than 6-folds more likely to abuse cannabis than the
female gender (OR= 6.25; 95% Cl: 1.89-20), and participants in a relationship
were six times more likely to abuse cannabis than participants not in a
relationship (OR = 6.33; 95% Cl: 1.67-24.39). The study also found significant
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association of depressive symptoms (X2 = 4.561; p = 0.033) and anxiety
symptoms (X2 = 4.700; p = 0.030) with likely cannabis abuse.

Conclusion: Demographic factors significantly predicted likely cannabis abuse
in the Fort McMurray population, and cannabis abuse significantly correlated
with presence of moderate to high anxiety and depression symptoms. It
is essential to mobilized resources to support vulnerable communities and
manage cannabis abuse.

cannabis abuse, depression, anxiety, Fort McMurray, correlates

Introduction

Globally, cannabis is a habitually used psychoactive
substance (1) and one of the most extensively used recreational
drugs in Canada (2). According to the United Nations Office on
Drugs and Crime, in 2019, the annual prevalence of cannabis
use was 3.86% globally (3). Since the legalization of cannabis
in Canada in 2018, the usage has increased by about 2%
among people 15 years and older from 14.9 to 16.8% in 2019
(2, 4). Similarly, statistics from the National Survey on Drug
Use and Health recorded the prevalence of cannabis use at
17.9% in 2020 (5). In a systematic review and meta-analysis,
the prevalence of cannabis use disorder and cannabis abuse
among people who use cannabis was recorded at 22 and 13%,
respectively (6).

This suggests that as the overall prevalence increases, the
risk for cannabis use disorder increases (5, 7, 8). Cannabis
misuse can negatively affect one’s mental health, especially for
those with comorbid anxiety or depressive disorders and is
associated with suicidal ideation (7). Furthermore, individuals
with mental illnesses like depressive and anxiety disorders and
post- traumatic stress disorder are more prone to problematic
cannabis use than the general population (9).

Experiencing mental health disorders is likely to cause a
surge in the abuse of cannabis (10). The US saw an increase in
the prevalence of cannabis use among people with depression
from 2005 to 2017 (11). Clinical practice and epidemiological
studies have also proven that a history of depressive disorder
predisposes an individual to cannabis use (12, 13) which may
lead to abuse and later worsen their conditions (11, 14).
For example, a study among 728,691 people reported that
individuals experiencing depression are 18.8% as likely to abuse
cannabis as the rest of the population (11).

In the United States, major depressive disorder is one of the
commonest psychological illnesses, with an estimated lifetime
prevalence of 17% (15). This history of depressive disorder
increases the prevalence of cannabis use among patients with
major depressive disorder. The literature on why individuals
with mental health history abuse cannabis are limited and it
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is also unknown whether there is likely cannabis abuse among
those with various history of mental health conditions (11).

Numerous explanations have been reported why cannabis
abuse may be more eminent among people with mental
health conditions than those without. For example, Gruber
et al. suggested that cannabis possesses antidepressant effects;
thereby, the depressive patient uses it to reduce depressive
symptoms (16). Other research suggests that individuals
may use cannabis to induce sleep among those with post-
traumatic stress disorder (PTSD) (17) and reduce anxiety
symptoms (18). Notwithstanding, other clinical associations
and sociodemographic predictors remain unclear, and further
research is needed to explore these factors. Other demographic
parameters may be attributed to the use of cannabis. For
example, a comparative study conducted by Van Etten and
Anthony revealed that the male gender has the potential to
venture into drug usage and desire to explore substances when
the opportunity arises (19). On the contrary, the same research
group found that females will instead progress, and abuse
cannabis once exposed to the substance (19). Marital status has
also become a predisposing factor to cannabis use. A critical
review among adults in the 21st century revealed that being
unmarried increases the individual’s chances of using cannabis
(20). The neighborhoods and housing status may influence
cannabis use. For example, a survey among the youth suggests
that there is a 30% likelihood that deteriorating neighborhoods
expose the youth to cannabis (21). Similarly, homeless youth
and those living in critical housing situations usually use
cannabis (22).

Other studies have focused on the exposure to traumatic
events and the usage of substances (e.g., cannabis) leading
to substance abuse (23-25). Fort McMurray residents have
been exposed to various traumatic events including wildfire,
flooding and the recent global pandemic which may lead to
cannabis usage (26-29). A study by Agyapong et al. reported
that participants in a cross-sectional study were more likely to
abuse substances after the wildfire in Fort McMurray (24). Other
studies have also examined the association between substance
use among individuals who have experienced traumatic events

frontiersin.org


https://doi.org/10.3389/fpsyt.2022.962169
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Obuobi-Donkor et al.

(30, 31). However, these reasons would not explain why there
may be an increase in likely cannabis abuse among people
in Fort McMurray at this time. Further research is needed
to establish the correlation between cannabis use and other
mental health conditions, even though few studies have found
significant associations between problematic drug use and likely
mental health conditions (PTSD, depression and anxiety) (25).
Irrespective of the contributions made by various studies,
important questions remain regarding the factors influencing
likely cannabis abuse among a vulnerable population who
have experienced multiple traumas. To bridge the gaps in
knowledge, we sought to assess the risk and identify the
predictors of cannabis abuse and the association between
mental health conditions and likely cannabis abuse among
residents of Fort McMurray, where residents have experienced
multiple traumas.

Methodology
Study setting

Fort McMurray is the urban service area of the Regional
Municipality of Wood Buffalo in Northern Alberta, Canada.
Following the 2021 census, the population of Fort McMurray
was 106,059 (32). The population consists of 52.6% males and
females 47.4% in the municipality (32). The municipality is
dominated by the youth, with 42.4% between the ages of 20 and
44. Residents of Fort McMurray have experienced a series of
traumatic events in recent times, such as the global pandemic
(COVID-19) (33), the 2016 wildfire that destroyed homes and
evacuated many residents (24), and the 2020 flooding (34) that
threatened lives and properties.

Study design and institutional review
board approval

The study was a cross-sectional survey design, with
data self-administered
online questionnaires with the REDCap software (35).
Data were collected between April 24 and June 2, 2021.
Participants provided consent when they clicked on the

quantitative collected  through

survey link and submitted responses. This study was
conducted per the University of Alberta Reviews and Ethics

Board (Pro00066054).

Outcome and measures
The primary outcome measure was to assess the likely

cannabis abuse among participants, through a self-reported
question; have you abused cannabis in the past year.
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Other variables of mental health conditions in the study
were measured, depressive symptoms, resilience, PTSD, anxiety
symptoms, and suicidal ideation.

The Patient Health Questionnaire (PHQ-9) was used to
measure the depressive symptoms of participants (36). The nine-
item were measured on a four Likert scale. The PHQ-9 scale
categorizes depression based on scores into none-minimal (0-4
points), mild (5-9 points), moderate (10-14 points), moderately
severe (15-19 points), and severe (20-27 points) (36). The
scores were further categorized into two categories: none to mild
depression and moderate to severe depression. The reliability
and validity of the tool have good psychometric properties, and
the internal consistency of the PHQ-9 has been shown to be
high (36).

The brief Resilience Scale (BRS) was used to assess
participants’ resilience or the ability to recover from stress. A
score ranging from 1.00-to 2.99 indicates low resilience, while
a score ranging from 3.00 to 5.00 indicates high to normal
resilience (35). Regarding reliability and validity literature shows
that the BRS has good internal consistency, with Cronbach
alphas ranging from 0.80 to 0.90, and test-retest reliability
coefficients for a two-week interval were fair (0.61 to 0.69).

The Post Traumatic Stress Disorder Checklist Civilian (PCL-
C) was used to assess likely PTSD symptoms. The level of
distress produced by each symptom is rated on a five Likert scale
from 1(not at all) to 5 (extremely) and a score of 44 or more
was classified as likely PTSD and a score below 44 as unlikely
PTSD (37). The PCL-C demonstrated good internal consistency
and retest reliability and favorable patterns of convergent and
discriminant validity (38).

The Generalized Anxiety Disorder-7 (GAD-7)
measured participants’ likelihood of anxiety symptoms. The

scale

self-reported tool consists of seven items rated on a four Likert
scale. The score was recategorized into a binary; low anxiety
(score <10) and moderate to high anxiety (score of 10 or more).
A more severe symptom means a higher score (0-21) (39). The
internal consistency and test-retest reliability of the GAD-7 was
good, and it also provided good criterion, construct, factorial,
and procedural validity (40).

The survey included a question on likely suicidal ideation
(the ninth question of the PHQ-9 scale) which asked whether
participants had passive death wishes/thoughts of self-harm in
the last 2 weeks. In addition, the survey contained questions
related to participants’ mental health and medication history, as
well as exposure to multiple traumas, i.e., COVID-19, wildfires,
and flooding.

Data collection and statistical analysis
All participants were requested to complete questions

related to demographic, clinical and multiple trauma exposures
(COVID-19, flooding, or wildfire). The survey questions
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distributed were programmed into REDCap, an online survey
program. Participants were offered to fill out the online survey
forms at their convenience.

Demographic variables included gender, age, employment
status, and housing status. Clinical variables included the
history of mental health diagnosis and previous psychotropic
medication use, mental health counseling history, and
willingness to receive mental health counseling.

Finally, the data collection form was chosen based on a
literature review of some predictive factors included in survey
questions, including variables to assess the likelihood of other
mental health conditions; PTSD, anxiety, depression, suicidal
ideation, and resilience (9, 41, 42).

The data were analyzed using SPSS Version 25 (43).
Demographic, clinical, and multiple trauma exposure variables
were examined against relationship status. Demographic
characteristics were presented as raw numbers and percentages.

We were interested in examining the different clinical factors
that may, at length, lead to the outcome of likely cannabis abuse.
Cross-tabular analyses using the Chi-square test explored the
association between demographic, clinical, and trauma variables
and the likelihood of cannabis abuse.

A logistic regression model was performed, including
the variables which were statistically significant or nearly
significant (p < 0.1) to the likelihood of participants abusing
cannabis, derived from the Chi-square analysis. Correlational
analysis was performed initially to exclude variables which were
highly correlated with other variables (Spearman’s correlation
coeflicient of 0.7 to 1.0 or - 0.7 to — 1.0) before running the
regression model. Odds ratios (OR) and confidence intervals
(C.I) obtained from the binary logistic regression analysis were
appraised for the likelihood of participants abusing cannabis
while controlling for the other variables in the model.

We performed a chi square test to ascertain the association
between the likely cannabis abuse and the likelihood of other
mental health conditions. There was no data imputation for
missing data. The data analyzed and reported reflect the number
of responses to each question.

Results

An online survey link was distributed to 249 residents of
Fort McMurray; out of this number, a total of 186 completed
the questionnaires with no gross incompletion giving a response
rate of 74.7%.

Descriptive sample characteristics
Table 1 illustrates the demographic profile of the participants

and their clinical characteristics examined against relationship
status. The prevalence of likely cannabis abuse was 14.0%. The
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TABLE 1 Demographic profile, clinical characteristics, and trauma
experienced by the study population.

Variables Ina Notina Total

relationship relationship 1 (%)
n (%) n (%)

Gender

Male 17 (12.9) 10 (18.5) 27 (14.5)

Female 115 (87.1) 44 (81.5) 159 (85.5)

Age categories

<40y 62 (47.0) 26 (48.1) 88 (47.3)

>40y 70 (53.0) 28 (51.9) 98 (52.7)

Employment status

Employed 125 (94.7) 50 (92.6) 175 (94.1)

Unemployed 7 (5.3) 4(07.4) 11 (5.9)

Housing status

Own home 113 (85.6) 32(59.3) 145 (78.0)

Renting 19 (14.4) 22 (40.7) 41 (22.0)

History of mental health

diagnosis from a health

professional?

Depression 37 (28.0) 21 (38.9) 58 (31.2)

Anxiety 54 (40.9) 24 (44.4) 78 (41.9)

History of psychotropic

medications

Antidepressants 34 (25.8) 25 (46.3) 59 (31.7)

Sleeping tablets 12 (9.1) 9(16.7) 21(11.3)

Respondents received MH 48 (36.4) 24 (44.4) 72 (38.7)

counseling in the past year

Respondents would like to 66 (50.0) 32(59.3) 98 (52.7)

receive MH counseling

Multiple traumas

COVID-19 trauma only 13 (10.7%) 6 (12.5%) 19 (11.2)

COVID-19 and either Wildfire 78 (63.9%) 25 (52.1%) 103 (60.6)

or flooding traumas

COVID-19, Flooding and 31 (25.4%) 17 (35.4%) 48 (28.2)

Wildfire traumas

No cannabis abuse 110 (83.3%) 50 (92.6%) 160 (86.0%)

Cannabis abuse 22 (16.7%) 4(7.4%) 26 (14.0%)

MH, mental health.

majority were females 159 (85.5%), above the age of 40 years
98 (52.7%), employed, 175 (94.1%), and owed their houses 145
(78.0%). Regarding clinical variables, 78 (41.9%) reported having
a history of anxiety diagnosis from a health professional, while
58 (31.2%) reported a history of depression. Again, 59 (31.7%) of
the participants were on antidepressants, 21 (11.3%) on sleeping
tablets, 72 (38.7%) reported receiving mental health counseling
in the past year, and 98 (52.7%) of the participants were
willing to receive mental health counseling. Participants, 103
(60.6%) reported experiencing COVID-19 and either Wildfire or
flooding traumas.
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TABLE 2 Chi-square test of association between cannabis abuse, demographic, and clinical and trauma-related variables.

Variables No cannabis abuse
Gender

Male 19 (70.4%)
Female 141 (88.7%)

Age categories
<40y 76 (86.4%)
>40y 84 (85.7%)
Employment status
Employed 152 (86.9%)
Unemployed 8 (72.7%)
Relationship status

110 (83.3%)

50 (92.6%)

In a relationship
Not in a relationship
Housing status
Own home 129 (89.0%)
Renting 31 (75.6%)
History of depression from a health professional
Yes 45 (77.6%)
No 115 (89.8%)
History of anxiety from a health professional
Yes 65 (83.3%)
No 95 (88.0%)
history of antidepressant medications
Yes 47 (79.7%)
No 113 (89.0%)
History of sleeping tablets medications
Yes 16 (76.2%)
No 144 (87.3%)
Respondents received MH counseling in the past year
Yes 57 (79.2%)
No 103 (90.4%)
Respondents would like to receive MH counseling
Yes 79 (80.6%)
No 81 (92.0%)
Multiple traumas
COVID-19 trauma only 17 (89.5%)
89 (86.4%)

41 (85.4%)

COVID-19 and either wildfire or flooding traumas
COVID-19, flooding and wildfire traumas

The bold values indicates the statistically significant values at p < 0.05.

Associations between sociodemographic,
clinical, and trauma exposure variables
and likely cannabis abuse

Table 2 represents the results of the Chi-square analysis.
Specifically, seven of the variables were identified via Chi-square
analysis with significant p-values (p < 0.05) or p-value trending
significance (0.1 < p < 0.05). The bivariable analysis in Table 2
illustrates statistically significant associations (p < 0.05) between
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Cannabis abuse Chi-square P-value Effect size
8 (29.6%) 6.434 0.011 0.186
18 (11.3%)

12 (13.6%) 0.016 0.999 0.009
14 (14.3%)
23 (13.1%) 1.718 0.367 0.096
3(27.3%)
22 (16.7%) 2732 0.098 0.121
4(7.4%)
16 (11.0%) 4741 0.029 0.16
10 (24.4%)
13 (22.4%) 4.987 0.026 0.164
13 (10.2%)
13 (16.7%) 0.369 0.369 0.066
13 (12.0%)
12 (20.3%) 2.907 0.088 0.125
14 (11.0%)
5(23.8%) 1.903 0.168 0.101
21 (12.7%)
15 (20.8%) 4591 0.032 0.157
11 (9.6%)
19 (19.4%) 5.04 0.025 0.165
7 (8.0%)
2(10.5%) 0.192 0.908 0.034
14 (13.6%)
7 (14.6%)

gender, housing status, history of depression diagnosis, history
of mental health counseling, willingness to receive mental health
counseling, and the likelihood of abusing cannabis. In contrast,
relationship status and history of antidepressants showed a p-
value near significance (0.1 < p < 0.05).

Participants who were males, in a relationship, renting
accommodation, had a history of depression, received
antidepressants, and received mental health counseling in the
past, and those who were willing to receive mental health
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counseling were more likely to abuse cannabis compared to the
following, respectively: participants who were females, those
who were not in a relationship, staying in their own house,
had no history of depression, nor were on antidepressants, no
history of receiving mental health counseling and not willing to
receive mental health counseling.

Multivariable binary logistic regression
results

Seven of the variables identified via Chi-square analysis, as
shown in Table 2, with significant p-values (p < 0.05) or p-values
approaching significance (0.05 < p < 0.1), were illegible for
the logistic regression analysis. However, the variables “history
of antidepressant medications” was highly correlated (r >

10.3389/fpsyt.2022.962169

0.7) with “History of depression”, hence, not included in the
model. As presented in Table 3, the logistic regression model
showed the association between independent (demographic
and clinical) variables and cannabis abuse among respondents
in Fort McMurray. The entire model containing all the six
predictors was statistically significant; X> (6, N = 186) = 28.36,
p < 0.001, suggesting that the model was able to differentiate
between participants who are addicted to cannabis and those
who are not addicted to cannabis. The model explained between
14.1% (Cox and Snell R?) and 25.5% (Nagelkerke R?%) of the
variance in the likelihood that participants will present with
symptoms of cannabis addiction and correctly classified 86.0% of
cases. According to the goodness-of-fit statistic using Hosmer-
Lemeshow goodness-of-fit test, the model was adequately fit (X?
=5.80; p = 0.56).

Only three of the six predictors made unique contributions
to the model (gender, relationship status and housing status).

TABLE 3 Multivariable logistic regression model for participants’ likelihood of abusing cannabis.

Variable Coeflicient Standard error Wald P-value Odds ratio 95% C.I for odds ratio
Lower Upper
Gender (female) —1.846 0.614 9.045 0.003 0.158 0.047 0.526
Relationship status (not in a relationship) —1.848 0.681 7.377 0.007 0.158 0.041 0.598
Housing status (renting) 1.351 0.541 6.238 0.013 3.859 1.337 11.137
History of depression 0.870 0.532 2.671 0.102 2.387 0.841 6.777
Received Mental health counseling in the past 0.238 0.578 0.170 0.680 1.269 0.409 3.939
Would like to receive mental health counseling 1.085 0.643 2.842 0.092 2.959 0.838 10.443
The bold values indicates the statistically significant values at p < 0.05. C.I, confidence interval.
TABLE 4 Association between the likely cannabis abuse and other mental health conditions.
Variables No Cannabis Chi- P-value  Effect size
cannabis abuse square/Fisher’s
abuse Exact
Likely depression
At most mild depression 86 (92.5%) 7 (7.5%) 4.561 0.033 0.164
Moderate to severe depression 62 (81.6%) 14 (18.4%)
Likely suicidal ideations
Have not had passive death wishes/thoughts of self-harm in the last 2 weeks 125 (89.3%) 15 (10.7%) 2.197 0.138 0.114
Have had passive death wishes/thoughts of self-harm in the last 2 weeks 23(79.3%) 6(20.7%)
Likely anxiety
Low anxiety 89 (92.7%) 7(7.3%) 4.7 0.03 0.168
Moderate-to-high anxiety 58 (81.7%) 13 (18.3%)
Likely PTSD
Unlikely PTSD 89 (89.9%) 10 (10.1%) 1.023 0.312 0.079
Likely PTSD 55 (84.6%) 10 (15.4%)
Resilience
High to normal resilience 93 (86.9%) 14 (13.1%) 0.012 0.912 0.008
Low resilience 56 (87.5%) 8 (12.5%)
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The strongest association (Wald = 9.05) was found among
the female gender (OR = 0.158; 95% CI: 0.047-0.526). This
suggests that males are six times more likely to abuse cannabis
than females. Similarly, participants in a relationship are more
than six times more likely to abuse cannabis than participants
not in a relationship (OR = 0.158; 95% CI: 0.041-0.598).
Finally, participants renting accommodation are approximately
four times as likely to abuse cannabis (OR = 3.859; 95%
CL 1.337-11.137).

Associations between likely cannabis
abuse and other mental health conditions

Table 4 shows an association between the likely cannabis
abuse and other mental health conditions. The results suggest
a significant association between likely moderate to severe
depression and cannabis abuse. 14 (18.4%) of the moderate
to severe depression participants are likely to abuse cannabis,
compared to 7 (7.5%) of those with at most mild depression.
Similarly, participants with likely moderate to high anxiety
13 (18.3%) were more likely to abuse cannabis, compared to
participants with low anxiety 7 (7.3%).

Discussion

The prevalence of self-reported cannabis abuse among
residents of Fort McMurray was 14%. After adjusting for
confounders, gender, relationship status, and housing status
were significantly associated with self-reported cannabis abuse
among the study sample. Further, self-reported cannabis abuse
was significantly associated with moderate to severe depression
and moderate to high anxiety symptoms. Other literature has
recorded a varying prevalence of cannabis abuse (2, 8, 44).
The variation in prevalence may be attributed to many factors,
including the country where cannabis use is legalized. For
example, Canada saw an increase in cannabis use since it was
legalized and recorded the prevalence of cannabis use at 16.8%
in 2019 compared to 14.6% in 2018. On the other hand, a
national survey in South Africa recorded 5.0% non-daily and
2.8% daily cannabis use (44). Improper, and continuous use of
cannabis use, however, has been associated with other substance
use disorders (2). Nonetheless, the majority notice occasional
use of cannabis as unremarkable but literature has found that as
overall prevalence increases, the risk for cannabis use disorder
increases (8).

This study indicates gender as a predictor of likely cannabis
abuse, with the prevalence of self- reported cannabis abuse
among the male gender being 30% compared to 11% among
females. This finding is consistent with several studies which
report that males are more likely to use cannabis (2, 44, 45).
However, this prevalence of self-reported cannabis abuse is
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much higher than those reported in a previous study conducted
across Canada which reported a prevalence of 1.9% in males and
0.7% in females (45). Males are noted to take an adventure in
using cannabis more than females (19), which may account for
the increased prevalence of self-reported cannabis abuse in this
study which showed that males are six times more likely to use
cannabis. On the contrary, another study suggests that females
are more likely to abuse cannabis than males once exposed to its
use (19). These disparities may be due to genetic variations and
social norms (46, 47).

This study also shows a correlation between relationship
status and self-reported cannabis abuse. Participants in a
relationship are six times more likely to self-report cannabis
abuse compared to participants who were not in a relationship.
The literature differs on the association between relationship
status and cannabis use. One study reported that participants
who are not in a relationship have increased stress and may
resort to problematic cannabis use (20). A 20-year longitudinal
study of cannabis use reported that adult roles and not
being married was significantly associated with cannabis use
(48). Homish et al. concluded that unmarried people who
use cannabis might strongly predict cannabis use in their
relationship (49).

This study showed that participants living in rented houses
were almost four times more likely to self-report cannabis abuse
than those owning their homes. On the contrary, several studies
have reported the state of homelessness and substance use.
For example, a report on substance usage and homelessness in
Canada disclosed that 27.6% of male respondents’ substance use
is due to housing loss (50). Sekharan also reported that homeless
youth and people living in critical housing situations usually use
cannabis (22). Whereas, studies associate homelessness with the
use of cannabis and its abuse, this study did not collect data
specific to homelessness. Thus, we are unable to hypothesize
the reason for our findings conclusively. Future research is
required to ascertain the relationship between housing status
and self-reported cannabis abuse.

Our study found an association between cannabis abuse
and other mental health conditions. People experiencing mental
illnesses like schizophrenia, anxiety disorders, post-traumatic
stress disorder, and depression usually indulge in problematic
cannabis use, perceiving that cannabis use is innocuous (9).
Comparably, individuals with a history of anxiety or depression
may use cannabis to soothe pain or aversive sensations
(51). Continuous use of cannabis to manage negative effects
associated with mental disorders results in the abuse of the
substance (51). More than 18% of the participants in this
study reported likely moderate to severe depression symptoms,
and self-reported cannabis abuse was positively correlated
with presence of moderate to high depression symptoms. The
findings from this study are consistent with results from other
studies. For example, a study in the United States estimated that
cannabis use among people with depression is double the rate
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of those who are not depressed (11). Major depressive disorder
also recorded 19% higher odds in the likelihood of cannabis
use in a study conducted by Marmet et al. (52). Similarly, a
study to examine risk factors of substance abuse among the
youth reported that depressed youths had high odds of abusing
cannabis (53). It has also been argued that young people may
exhibit suicidal ideations and depressive symptoms when using
cannabis (54).

The proportion of participants who reported moderate
to severe anxiety symptoms in this study was similar to
those who reported moderate to high depression symptoms
(18.4%). Anxiety disorder, like other mood disorders, makes
an individual vulnerable to the use of cannabis. A meta-
analysis concluded that the use of cannabis might cause the
onset of affective disorders, including anxiety (12). Predictably,
continued use of cannabis is related to elevated prevalence of
anxiety disorders and vice versa (55).

Consistent with various literature (17, 31, 54, 56), this
study found no significant association between self-reported
cannabis abuse and suicidal ideation, PTSD, or low resilience
(17, 31, 54, 56). Despite evidence supporting that individual
with PTSD use cannabis to mitigate their symptoms (17, 56).
Exposure to disasters is relatively common, and individuals may
experience at least a trauma in their lifetime; others may develop
mental health illnesses like PTSD, substance use disorders, and
depression (24, 57) as a result of the trauma. Exposure to
traumatic events is usually accompanied by increased cannabis
use and abuse (58). Approximately 60.6% of the participants in
this study reported experiencing COVID-19 and either wildfire,
or flooding. However, this study’s traumatic exposure was not
significantly associated with self-reported cannabis abuse, which
contrasts with the previous study (58). Evidence from the
literature suggests the possibility that people with previous
experience of serial traumatic events can build resilience as a
result of post traumatic adaptation (59). While this phenomenon
may potentially partly explain the lack of association found
between trauma and self-reported cannabis abuse in Fort
McMurray, our recent study suggests that Fort McMurray
residents experienced a decline in resilience following these
traumatic events (26). Conceivably, such induced low resilience
may result in learned helplessness where residents coping
mechanisms are diminished (60), including the (ab)use of
cannabis or utilization of therapeutic interventions. Perhaps,
the latter may explain the high level of depression found
among this population in this study. Reflecting further, while
the literature reports an association between serial traumatic
experiences like multiple terrorist attacks or prolonged conflicts
and drug abuse (61), the diverse and unanticipated nature of
the multiple disasters (wildfire, flood and epidemic outbreak)
experienced by Fort McMurray residents, compared to the
sustained or serial occurrence of same trauma, may have
implications the differences in responses or coping mechanisms

Frontiers in Psychiatry

08

10.3389/fpsyt.2022.962169

such as substance use. But these are yet untested hypotheses
which future studies may explore.

Some studies have compared age and the impact of trauma
on substance abuse. Younger individuals experience acute
psychological impairments when exposed to traumatic events
and are hence more vulnerable than adults to abuse cannabis
(62, 63). Yet, this study did not find younger age predictors for
cannabis abuse during traumatic exposures. Although studies
have shown the effects of traumatic experiences on mental health
conditions such as cannabis use disorder, not all people subject
to the trauma will develop psychological complications (64).

There are various risks associated with the use of
cannabinoids which may be physical, social, or psychological.
A systematic review conducted by Giorgetti et al. reported that
anxiety, psychosis, cardiovascular, and acute liver, or kidney
failure might result from synthetic cannabis usage, which may
lead to the death of victims (65). A bi-directional relationship
may, however, exist between some of these risks and cannabis
use. For example, some studies have viewed mental health
challenges as possible risk factors for problematic drug use. A
critical review showed that 10-20% of patients with anxiety
disorder abuse substances. About 20% of participants in that
study agreed that their anxiety problems preceded substance
abuse (66). Conversely, some other studies report that mental
health problems are more likely to be the adverse effect of
problematic substance use than be a predictor (67-71). Thus,
cannabinoid use may result from (risk factor) physical and
psychosocial challenges or may result in or increase the risk of
experiencing these challenges.

Limitation

Limitations are often unavoidable, especially for studies
involving traumatic conditions; therefore, the study’s limitations
are worth mentioning. Primarily, the sample size for the study
was not fully representative of the municipality, given that males
are about 5.2% more than females in the municipality and
more than 85% of our participants were female, even though
they embrace about 47% of the Fort McMurray population.
Also, the response rate for the study was computed by using
participants who assessed the survey link as the denominator
instead of the number who received the survey link, perhaps
the overestimation of the response rate. Finally, the scales
used to measure likely mental health conditions in the study
were self-reported by participants and were not supported by
objectivity and detailed clinical assessment. Notwithstanding
these limitations, this study is one of the few to examine
predictors of likely cannabis abuse. It adds to the literature
by documenting potential predictive factors for cannabis abuse
and the association with mental health symptoms among a
population that has experienced multiple traumas.
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Conclusion

This research highlights potential predictors of likely
cannabis abuse among populations who have experienced
multiple traumas. These factors include gender, relationship
status and housing status. However, the data found no
significant association between exposure to trauma and self-
reported cannabis abuse. The presence of PTSD symptoms was
not associated with self-reported cannabis abuse. However, the
presence of moderate to high anxiety and depression symptoms
correlated with self-reported cannabis abuse. Further studies
are needed in a larger sample to explore the demographic and
clinical factors that impact cannabis abuse among populations
who have experienced multiple traumas. There is also a need
for research into innovative treatment options for individuals
presenting with mental health symptoms post-natural disasters
to minimize cannabis abuse. Low-cost interventions such as
supportive text messaging have been proven effective for
supporting the mental health and addiction-related variables
among patients (72-76) and the public (77-80) and are
geographic location-independent. They can reach thousands of
individuals simultaneously with ongoing mental health support
post-natural disasters. Finally, policymakers need to mobilize
the resources that examine how to create buffer conditions
against cannabis abuse.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and
approved by University of Alberta Reviews and Ethics Board.
Participants provided consent when they clicked on the survey
link and submitted responses.

References

1. Hall W. Health and Social Effects of Nonmedical Cannabis Use (The). Geneva:
World Health Organization (2016).

2. Rotermann M. What has changed since cannabis was legalized? Health Rep.
(2020) 31:11-20. doi: 10.25318/82-003-x202000200002-eng

3. United Nations Office on Drugs and Crime (UNODC) DATAUNODC.
Annual Prevalence of Drug Use: Cannabis. (2019). Available online at: https://
dataunodc.un.org/data/drugs/Prevalence-general (accessed May 28, 2022).

4. Haines-Saah R. Cannabis and mental health: insights from Canadian research.
In Can ] Psychiatry. (2019) 64:302-3. doi: 10.1177/0706743719835844

Frontiers in Psychiatry

09

10.3389/fpsyt.2022.962169

Author contributions

VA conceived and designed the study. GO-D drafted the
initial manuscript. RS conducted data analysis. EE contributed
to data collection. BA reviewed the initial draft manuscript. All
authors contributed to the study design, revising the initial draft
manuscript, and approving the final draft before submission.

Funding

This study was supported by grants from the Mental
Health Foundation, the Douglas Harden Trust Fund, and
Alberta Government. The Fort McMurray Public and Catholic
School Boards, Keyano College, and the Canadian Mental
Health Association supported survey link distributions. The
funders had no role in the design and conduct of the study,
collection, management, analysis, the interpretation of the data,
preparation, review, or approval of the manuscript, and the
decision to submit the results for publication.

Conflict of interest

Author BA was employed by Global Psychological E-
Health Foundation.

The remaining authors declare that the research was
conducted in the absence of any commercial or financial
relationships that could be construed as a potential conflict
of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

5. Abuse S. Key Substance Use and Mental Health Indicators in the United States:
Results From the 2020 National Survey on Drug Use and Health (HHS
Publication No. SMA 17-5044, NSDUH Series H-52). Rockville, MD: Center for
Behavioral Health Statistics and Quality. Substance Abuse and Mental Health
Services Administration (2021). Available online at: https://www.samhsa.gov/data
(accessed May 12, 2022).

6. Leung J, Chan GCK, Hides L, Hall WD. What is the prevalence
and risk of cannabis use disorders among people who use cannabis?
a systematic review and meta-analysis. Addict Behav. (2020) 109:106479.
doi: 10.1016/j.addbeh.2020.106479

frontiersin.org


https://doi.org/10.3389/fpsyt.2022.962169
https://doi.org/10.25318/82-003-x202000200002-eng
https://dataunodc.un.org/data/drugs/Prevalence-general
https://dataunodc.un.org/data/drugs/Prevalence-general
https://doi.org/10.1177/0706743719835844
https://www.samhsa.gov/data
https://doi.org/10.1016/j.addbeh.2020.106479
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Obuobi-Donkor et al.

7. Abuse S. Key Substance Use and Mental Health Indicators in the United States:
Results From the 2019 National Survey on Drug Use and Health (HHS Publication
No. PEP20-07-01-001, NSDUH Series H-55). (2020). Rockville, MD: Center
for Behavioral Health Statistics and Quality. Substance Abuse and Mental
Health Services Administration. Available online at: https://www.samhsa.gov/data
(accessed May 12, 2022).

8. Hasin DS, Saha TD, Kerridge BT, Goldstein RB, Chou SP, Zhang
H, et al. Prevalence of Marijuana use disorders in the United States
between 2001-2002 and 2012-2013. JAMA Psychiatry. (2015) 72:1235-42.
doi: 10.1001/jamapsychiatry.2015.1858

9. Lowe DJE, Sasiadek JD, Coles AS, George TP. Cannabis and mental
illness: a review. Eur Arch Psychiatry Clin Neurosci. (2019) 269:107-20.
doi: 10.1007/s00406-018-0970-7

10. Sexton M, Cuttler C, Finnell JS, Mischley LK. A cross-sectional survey
of medical cannabis users: patterns of use and perceived efficacy. Cannabis
Cannabinoid Res. (2016) 1:131-8. doi: 10.1089/can.2016.0007

11. Pacek LR, Weinberger AH, Zhu J, Goodwin RD. Rapid increase in the
prevalence of cannabis use among people with depression in the United States,
2005-17: the role of differentially changing risk perceptions. Addiction. (2020)
115:935-43. doi: 10.1111/add.14883

12. Lev-Ran S, Roerecke M, Le Foll B, George TP, McKenzie K, Rehm
J. The association between cannabis use and depression: a systematic review
and meta-analysis of longitudinal studies. Psychol Med. (2014) 44:797-810.
doi: 10.1017/50033291713001438

13. Degenhardt L, Hall
between cannabis use and depression.
doi: 10.1046/j.1360-0443.2003.00437.x

14. Weinberger AH, Pacek LR, Sheffer CE, Budney AJ, Lee ], Goodwin RD.
Serious psychological distress and daily cannabis use, 2008 to 2016: potential
implications for mental health? Drug Alcohol Depend. (2019) 197:134-40.
doi: 10.1016/j.drugalcdep.2019.01.010

15. Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR, Walters EE.
Lifetime prevalence and age-of-onset distributions of DSM-IV disorders in the
National Comorbidity Survey Replication. Arch Gen Psychiatry. (2005) 62:593-602.
doi: 10.1001/archpsyc.62.6.593

16. Gruber AJ, Pope HG Jr, Brown ME. Do patients use
marijuana  as  an  antidepressant?  Depression.  (1996)  4:77-80.
doi: 10.1002/(SICI)1522-7162(1996)4:2 <77::AID-DEPR7>3.0.CO;2-C

W, Lynskey M. Exploring the association
Addiction. (2003) 98:1493-504.

17. Bonn-Miller MO, Babson KA, Vandrey R. Using cannabis to help you sleep:
heightened frequency of medical cannabis use among those with PTSD. Drug
Alcohol Depend. (2014) 136:162-5. doi: 10.1016/j.drugalcdep.2013.12.008

18. Brady KT, Lydiard RB. The association of alcoholism and anxiety. Psychiatr
Q. (1993) 64:135-49. doi: 10.1007/BF01065866

19. Van Etten ML, Anthony JC. Comparative epidemiology of initial
drug opportunities and transitions to first use: marijuana, cocaine,
hallucinogens and  heroin. Drug Alcohol Depend. (1999) 54:117-25.
doi: 10.1016/50376-8716(98)00151-3

20. Lloyd SL, Striley CW. Marijuana use among adults 50 years or
older in the 21st century. Gerontol Geriatr Med. (2018) 4:2333721418781668.
doi: 10.1177/2333721418781668

21. Furr-Holden CD, Lee MH, Milam AJ, Johnson RM, Lee KS, Ialongo NS. The
growth of neighborhood disorder and marijuana use among urban adolescents:
a case for policy and environmental interventions. J Stud Alcohol Drugs. (2011)
72:371-9. doi: 10.15288/jsad.2011.72.371

22. Sekharan V. Infographic: Alcohol and Drug Use among Youth in Street-Based
Settings. Victoria: The Homeless Hub (2015).

23. Hudson A, Hudson P. Risk factors
health harms in older adults: a review. Clin Gerontol.
doi: 10.1080/07317115.2020.1808134

24. Agyapong VIO, Hrabok M, Juhas M, Omeje ], Denga E, Nwaka B, et al.
Prevalence rates and predictors of generalized anxiety disorder symptoms in
residents of Fort McMurray six months after a wildfire. Front Psychiatry. (2018)
9:345. doi: 10.3389/fpsyt.2018.00345

25. Moosavi S, Nwaka B, Akinjise I, Corbett SE, Chue P, Greenshaw AJ,
et al. Mental health effects in primary care patients 18 months after a major
wildfire in Fort McMurray: risk increased by social demographic issues, clinical
antecedents, and degree of fire exposure. Front Psychiatry. (2019) 10:683.
doi: 10.3389/fpsyt.2019.00683

26. Agyapong B, Shalaby R, Eboreime E, Obuobi-Donkor G, Owusu E, Adu MK,
et al. Cumulative trauma from multiple natural disasters increases mental health
burden on residents of Fort McMurray. Eur ] Psychotraumatol. (2022) 13:2059999.
doi: 10.1080/20008198.2022.2059999

for cannabis-related mental
(2021) 44:3-15.

Frontiers in Psychiatry

10

10.3389/fpsyt.2022.962169

27. Owusu E, Shalaby R, Eboreime E, Nkire N, Agyapong B, Obuobi-Donkor
G, et al. Prevalence and predictors of generalized anxiety disorder symptoms in
residents of Fort McMurray five years after the devastating wildfires. Trauma Care.
(2022) 2:282-97. doi: 10.3390/traumacare2020024

28. Mao W, Eboreime E, Shalaby R, Nkire N, Agyapong B, Pazderka H, et al.
One year after the flood: prevalence and correlates of post-traumatic stress disorder
among residents in Fort McMurray. Behav Sci. (2022) 12. doi: 10.3390/bs12030069

29. Shalaby R, Eboreime E, Nkire N, Agyapong B, Pazderka H, Obuobi-Donkor
G, etal. COVID-19 pandemic in a vulnerable population: prevalence and correlates
of anxiety. Behav Sci. (2022) 12. doi: 10.3390/bs12010013

30. Metrik J, Stevens AK, Gunn RL, Borsari B, Jackson KM. Cannabis use and
posttraumatic stress disorder: prospective evidence from a longitudinal study of
veterans. Psychol Med. (2022) 52:446-56. doi: 10.1017/5003329172000197X

31. Kevorkian S, Bonn-Miller MO, Belendiuk K, Carney DM, Roberson-Nay R,
Berenz EC. Associations among trauma, posttraumatic stress disorder, cannabis
use, and cannabis use disorder in a nationally representative epidemiologic sample.
Psychol Addict Behav. (2015) 29:633-8. doi: 10.1037/adb0000110

32. Buffalo RM. Municipal Census Report. (2021). Available online at: https://
www.rmwb.ca/en/permits-and- development/resources/Documents/Census/
Census-Report-2021.pdf (accessed May 5, 2022).

33. Shalaby R, Adu MK, Andreychuk T, Eboreime E, Gusnowski A, Vuong W,
et al. Prevalence, demographic, and clinical correlates of likely PTSD in subscribers
of Text4Hope during the COVID-19 pandemic. Int | Environ Res Public Health.
(2021) 18. doi: 10.3390/ijerph18126227

34. McDermott V, Beamish L. FortMcMurray floods force 15,000 to flee; Premier
Kenney pledges more police, flood mitigation supplies. Edmont Journal. (2020).
Available online at: https://edmontonjournal.com/news/local-news/boil-water-
advisory-issued- north- of-athabasca- river- evacuation- orders- issued- for- parts-
of-downtown/

35. Smith BW, Epstein EM, Ortiz JA, Christopher PJ, Tooley M. The foundations
of resilience: what are the critical resources for bouncing back from stress? In:
Resilience in Children, Adolescents, and Adults. New York, NY: Springer (2013).
p. 167-87.

36. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a
brief depression severity measure. ] Gen Intern Med. (2001) 16:606-13.
doi: 10.1046/j.1525-1497.2001.016009606.x

37. Bovin MJ, Marx BP, Weathers FW, Gallagher MW, Rodriguez P, Schnurr PP,
et al. Psychometric properties of the PTSD Checklist for Diagnostic and Statistical
Manual of Mental Disorders-Fifth Edition (PCL-5) in veterans. Psychol Assess.
(2016) 28:1379-91. doi: 10.1037/pas0000254

38. Weathers FW, Litz BT, Herman DS, Huska JA, Keane TM. The PTSD
Checklist (PCL): Reliability, Validity, and diagnostic utility. Annual convention
of the International Society for Traumatic Stress Studies. San Antonio, TX: The
International Society for Traumatic Stress Studies (1993).

39. Johnson SU, Ulvenes PG, @Qktedalen T, Hoffart A. Psychometric properties
of the general anxiety disorder 7-item (GAD-7) scale in a heterogeneous
psychiatric sample. Front Psychol. (2019) 10:1713. doi: 10.3389/fpsyg.2019.
01713

40. Spitzer RL, Kroenke K, Williams JB, Lowe B. A brief measure for assessing
generalized anxiety disorder: the GAD-7. Arch Intern Med. (2006) 166:1092-7.
doi: 10.1001/archinte.166.10.1092

41. Zaman T, Malowney M, Knight ], Boyd JW. Co-occurrence of substance-
related and other mental health disorders among adolescent cannabis users. J
Addict Med. (2015) 9:317-21. doi: 10.1097/ADM.0000000000000138

42. Patton GC, Coffey C, Carlin JB, Degenhardt L, Lynskey M, Hall W. Cannabis
use and mental health in young people: cohort study. Bmj. (2002) 325:1195-8.
doi: 10.1136/bmj.325.7374.1195

43. IBMCorp Ibm S. Statistics for Windows, Version 25.0. Armonk, NY: IBM
Corp. (2017).

44. Ramlagan S, Peltzer K, Pengpid S. Prevalence and correlates of non-daily
and daily cannabis use among persons 15 years and older in South Africa:
results of a national survey in 2017. Subst Abuse Treat Prev Policy. (2021) 16:25.
doi: 10.1186/s13011-021-00364-z

45, Pearson C, Janz T, Ali J. Mental and Substance Use Disorders in Canada.
Ottawa, ON: Authority of the Minister Responsible for Statistics Canada (2013).

46. Van Laere K, Goffin K, Casteels C, Dupont P, Mortelmans L, de Hoon
], et al. Gender-dependent increases with healthy aging of the human cerebral
cannabinoid-type 1 receptor binding using [18F] MK-9470 PET. Neuroimage.
(2008) 39:1533-41. doi: 10.1016/j.neuroimage.2007.10.053

47. Neumeister A, Normandin MD, Pietrzak RH, Piomelli D, Zheng MQ,
Gujarro-Anton A, et al. Elevated brain cannabinoid CB1 receptor availability

frontiersin.org


https://doi.org/10.3389/fpsyt.2022.962169
https://www.samhsa.gov/data
https://doi.org/10.1001/jamapsychiatry.2015.1858
https://doi.org/10.1007/s00406-018-0970-7
https://doi.org/10.1089/can.2016.0007
https://doi.org/10.1111/add.14883
https://doi.org/10.1017/S0033291713001438
https://doi.org/10.1046/j.1360-0443.2003.00437.x
https://doi.org/10.1016/j.drugalcdep.2019.01.010
https://doi.org/10.1001/archpsyc.62.6.593
https://doi.org/10.1002/(SICI)1522-7162(1996)4:2$<$77::AID-DEPR7$>$3.0.CO
https://doi.org/10.1016/j.drugalcdep.2013.12.008
https://doi.org/10.1007/BF01065866
https://doi.org/10.1016/S0376-8716(98)00151-3
https://doi.org/10.1177/2333721418781668
https://doi.org/10.15288/jsad.2011.72.371
https://doi.org/10.1080/07317115.2020.1808134
https://doi.org/10.3389/fpsyt.2018.00345
https://doi.org/10.3389/fpsyt.2019.00683
https://doi.org/10.1080/20008198.2022.2059999
https://doi.org/10.3390/traumacare2020024
https://doi.org/10.3390/bs12030069
https://doi.org/10.3390/bs12010013
https://doi.org/10.1017/S003329172000197X
https://doi.org/10.1037/adb0000110
https://www.rmwb.ca/en/permits-and-development/resources/Documents/Census/Census-Report-2021.pdf
https://www.rmwb.ca/en/permits-and-development/resources/Documents/Census/Census-Report-2021.pdf
https://www.rmwb.ca/en/permits-and-development/resources/Documents/Census/Census-Report-2021.pdf
https://doi.org/10.3390/ijerph18126227
https://edmontonjournal.com/news/local-news/boil-water-advisory-issued-north-of-athabasca-river-evacuation-orders-issued-for-parts-of-downtown/
https://edmontonjournal.com/news/local-news/boil-water-advisory-issued-north-of-athabasca-river-evacuation-orders-issued-for-parts-of-downtown/
https://edmontonjournal.com/news/local-news/boil-water-advisory-issued-north-of-athabasca-river-evacuation-orders-issued-for-parts-of-downtown/
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1037/pas0000254
https://doi.org/10.3389/fpsyg.2019.01713
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1097/ADM.0000000000000138
https://doi.org/10.1136/bmj.325.7374.1195
https://doi.org/10.1186/s13011-021-00364-z
https://doi.org/10.1016/j.neuroimage.2007.10.053
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Obuobi-Donkor et al.

in post-traumatic stress disorder: a positron emission tomography study. Mol
Psychiatry. (2013) 18:1034-40. doi: 10.1038/mp.2013.61

48. Brook JS, Richter L, Whiteman M, Cohen P. Consequences of adolescent
marijuana use: Incompatibility with the assumption of adult roles. Genet Soc Gen
Psychol Monogr. (1999) 125:193.

49. Homish GG, Leonard KE, Cornelius JR. Predictors of marijuana use among
married couples: the influence of one’s spouse. Drug Alcohol Depend. (2007)
91:121-8. doi: 10.1016/j.drugalcdep.2007.05.014

50. Sajidul Q, Patrick H, Jacqueline R, Ian C, Nancy B. Addiction, Substance Use
and Homelessness - An Analysis From the Nationally Coordinated Point-in-Time
Counts. (2021). Available online at: https://www.canada.ca/en/employment-social-
development/programs/homelessness/publications- bulletins/report-addiction.
html (accessed May 13, 2022).

51. Orr ME, Rogers AH, Shepherd JM, Buckner JD, Ditre JW, Bakhshaie J, et al.
Is there a relationship between cannabis use problems, emotion dysregulation, and
mental health problems among adults with chronic pain? Psychol Health Med.
(2020) 25:742-55. doi: 10.1080/13548506.2019.1653485

52. Marmet S, Studer J, Wicki M, Gmel G. Cannabis use disorder trajectories
and their prospective predictors in a large population-based sample of young Swiss
men. Addiction. (2021) 116:560-70. doi: 10.1111/add.15177

53. Tyler KA, Olson K, Ray CM. Understanding daily depression, drinking,
and marijuana use among homeless youth using short message service surveying.
J Child Adolesc Subst Abuse. (2019) 28:170-9. doi: 10.1080/1067828X.2019.
1667286

54. Pedersen W. Does cannabis use lead to depression and suicidal behaviours?
A population-based longitudinal study. Acta Psychiatr Scand. (2008) 118:395-403.
doi: 10.1111/§.1600-0447.2008.01259.x

55. Crippa JA, Zuardi AW, Martin-Santos R, Bhattacharyya S, Atakan Z,
McGuire P, et al. Cannabis and anxiety: a critical review of the evidence. Hum
Psychopharmacol. (2009) 24:515-23. doi: 10.1002/hup.1048

56. Fraser GA. The use of a synthetic cannabinoid in the management of
treatment-resistant nightmares in posttraumatic stress disorder (PTSD). CNS
Neurosci Ther. (2009) 15:84-8. doi: 10.1111/j.1755-5949.2008.00071.x

57. Goldmann E, Galea S. Mental health consequences of disasters. Annu Rev
Public Health. (2014) 35:169-83. doi: 10.1146/annurev-publhealth-032013-182435

58. King VL, Mrug S, Windle M. Predictors of motives for marijuana use in
African American adolescents and emerging adults. J Ethn Subst Abuse. (2022)
21:3-21. doi: 10.1080/15332640.2020.1747038

59. Ssenyonga J, Owens V, Olema DK. Posttraumatic growth, resilience, and
posttraumatic stress disorder (PTSD) among refugees. Proc Soc Behav Sci. (2013)
82:144-8. doi: 10.1016/j.sbspro.2013.06.238

60. Seligman ME. Learned helplessness. Annu Rev Med. (1972) 23:407-12.
doi: 10.1146/annurev.me.23.020172.002203

61. Ozbay F, Auf der Heyde T, Reissman D, Sharma V. The enduring mental
health impact of the September 11th terrorist attacks: challenges and lessons
learned. Psychiatr Clin North Am. (2013) 36:417-29. doi: 10.1016/j.psc.2013.05.011

62. Furr JM, Comer ]S, Edmunds JM, Kendall PC. Disasters and youth: a
meta-analytic examination of posttraumatic stress. J Consult Clin Psychol. (2010)
78:765-80. doi: 10.1037/a0021482

63. Norris FH, Friedman MJ, Watson PJ, Byrne CM, Diaz E, Kaniasty K. 60,000
disaster victims speak: Part I. An empirical review of the empirical literature,
1981-2001. Psychiatry. (2002) 65:207-39. doi: 10.1521/psyc.65.3.207.20173

64. Zhou X, Wu X, An Y. Understanding the relationship between trauma
exposure and depression among adolescents after earthquake: the roles of fear and
resilience. Front Psychol. (2016) 7:2044. doi: 10.3389/fpsyg.2016.02044

Frontiers in Psychiatry

11

10.3389/fpsyt.2022.962169

65. Giorgetti A, Busardo FP, Tittarelli R, Auwirter V, Giorgetti R. Post-mortem
toxicology: a systematic review of death cases involving synthetic cannabinoid
receptor agonists. Front Psychiatry. (2020) 11:464. doi: 10.3389/fpsyt.2020.00464

66. Cox BJ, Norton GR, Swinson RP, Endler NS. Substance abuse and
panic-related anxiety: a critical review. Behav Res Ther. (1990) 28:385-93.
doi: 10.1016/0005-7967(90)90157-E

67. Allan CA. Alcohol problems and anxiety disorders—a critical review. Alcohol
Alcohol. (1995) 30:145-51.

68. McHugh RK, Weiss RD. Alcohol use disorder and depressive disorders.
Alcohol Res. (2019) 40. doi: 10.35946/arcr.v40.1.01

69. Lynskey MT. The comorbidity of alcohol dependence and affective
disorders: treatment implications. Drug Alcohol Depend. (1998) 52:201-9.
doi: 10.1016/S0376-8716(98)00095-7

70. Davis L, Uezato A, Newell JM, Frazier E. Major depression and
comorbid substance use disorders. Curr Opin Psychiatry. (2008) 21:14-8.
doi: 10.1097/YCO.0b013e3282£32408

71. Anker JJ, Kushner MG. Co-occurring alcohol use disorder and anxiety:
bridging psychiatric, psychological, and neurobiological perspectives. Alcohol Res.
(2019) 40. doi: 10.35946/arcr.v40.1.03

72. Noble JM, Vuong W, Surood S, Urichuk L, Greenshaw AJ, Agyapong VIO.
Text4Support mobile-based programming for individuals accessing addictions and
mental health services-retroactive program analysis at baseline, 12 weeks, and 6
months. Front Psychiatry. (2021) 12:640795. doi: 10.3389/fpsyt.2021.640795

73. Agyapong VIO, Juhas M, Ohinmaa A, Omeje J, Mrklas K, Suen VYM, et al.
Randomized controlled pilot trial of supportive text messages for patients with
depression. BMC Psychiatry. (2017) 17:286. doi: 10.1186/s12888-017-1448-2

74. Agyapong VIO, Juhas M, Mrklas K, Hrabok M, Omeje ], Gladue
I, et al. Randomized controlled pilot trial of supportive text messaging
for alcohol use disorder patients. J Subst Abuse Treat. (2018) 94:74-80.
doi: 10.1016/j.jsat.2018.08.014

75. O’Reilly H, Hagerty A, O’Donnell S, Farrell A, Hartnett D, Murphy E,
et al. Alcohol use disorder and comorbid depression: a randomized controlled
trial investigating the effectiveness of supportive text messages in aiding recovery.
Alcohol Alcohol. (2019) 54:551-8. doi: 10.1093/alcalc/agz060

76. Agyapong VI, Ahern S, McLoughlin DM, Farren CK. Supportive text
messaging for depression and comorbid alcohol use disorder: single-blind
randomised trial. ] Affect Disord. (2012) 141:168-76. doi: 10.1016/j.jad.2012.02.040

77. Shalaby R, Vuong W, Hrabok M, Gusnowski A, Mrklas K, Li D, et al.
Gender differences in satisfaction with a text messaging program (Text4Hope) and
anticipated receptivity to technology-based health support during the COVID-19
pandemic: cross-sectional survey study. JMIR Mhealth Uhealth. (2021) 9:¢24184.
doi: 10.2196/24184

78. Agyapong VIO, Shalaby R, Hrabok M, Vuong W, Noble JM, Gusnowski A,
et al. Mental health outreach via supportive text messages during the COVID-19
pandemic: improved mental health and reduced suicidal ideation after six weeks in
subscribers of text4hope compared to a control population. Int ] Environ Res Public
Health. (2021) 18. doi: 10.3390/ijerph18042157

79. Agyapong VIO, Hrabok M, Vuong W, Gusnowski A, Shalaby R, Surood S,
et al. Implementation and evaluation of a text message-based addiction counseling
program (Text4Hope-Addiction Support): protocol for a questionnaire study.
JMIR Res Protoc. (2020) 9:€22047. doi: 10.2196/22047

80. Agyapong VIO, Hrabok M, Vuong W, Shalaby R, Noble JM, Gusnowski
A, et al. Changes in stress, anxiety, and depression levels of subscribers to
a daily supportive text message program (Text4Hope) during the COVID-19
pandemic: cross-sectional survey study. JMIR Ment Health. (2020) 7:e22423.
doi: 10.2196/22423

frontiersin.org


https://doi.org/10.3389/fpsyt.2022.962169
https://doi.org/10.1038/mp.2013.61
https://doi.org/10.1016/j.drugalcdep.2007.05.014
https://www.canada.ca/en/employment-social-development/programs/homelessness/publications-bulletins/report-addiction.html
https://www.canada.ca/en/employment-social-development/programs/homelessness/publications-bulletins/report-addiction.html
https://www.canada.ca/en/employment-social-development/programs/homelessness/publications-bulletins/report-addiction.html
https://doi.org/10.1080/13548506.2019.1653485
https://doi.org/10.1111/add.15177
https://doi.org/10.1080/1067828X.2019.1667286
https://doi.org/10.1111/j.1600-0447.2008.01259.x
https://doi.org/10.1002/hup.1048
https://doi.org/10.1111/j.1755-5949.2008.00071.x
https://doi.org/10.1146/annurev-publhealth-032013-182435
https://doi.org/10.1080/15332640.2020.1747038
https://doi.org/10.1016/j.sbspro.2013.06.238
https://doi.org/10.1146/annurev.me.23.020172.002203
https://doi.org/10.1016/j.psc.2013.05.011
https://doi.org/10.1037/a0021482
https://doi.org/10.1521/psyc.65.3.207.20173
https://doi.org/10.3389/fpsyg.2016.02044
https://doi.org/10.3389/fpsyt.2020.00464
https://doi.org/10.1016/0005-7967(90)90157-E
https://doi.org/10.35946/arcr.v40.1.01
https://doi.org/10.1016/S0376-8716(98)00095-7
https://doi.org/10.1097/YCO.0b013e3282f32408
https://doi.org/10.35946/arcr.v40.1.03
https://doi.org/10.3389/fpsyt.2021.640795
https://doi.org/10.1186/s12888-017-1448-2
https://doi.org/10.1016/j.jsat.2018.08.014
https://doi.org/10.1093/alcalc/agz060
https://doi.org/10.1016/j.jad.2012.02.040
https://doi.org/10.2196/24184
https://doi.org/10.3390/ijerph18042157
https://doi.org/10.2196/22047
https://doi.org/10.2196/22423
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	Prevalence and correlates of cannabis abuse among residents in the community of Fort McMurray, a city in Northern Alberta which had endured multiple natural disasters
	Introduction
	Methodology
	Study setting
	Study design and institutional review board approval
	Outcome and measures
	Data collection and statistical analysis

	Results
	Descriptive sample characteristics
	Associations between sociodemographic, clinical, and trauma exposure variables and likely cannabis abuse
	Multivariable binary logistic regression results
	Associations between likely cannabis abuse and other mental health conditions

	Discussion
	Limitation
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


