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Abstract

Cannabis is among the top substances used by individuals with PTSD. Research regarding the
effects of cannabis use on PTSD symptomatology is largely contradictory and unclear, claiming
both the improvement and worsening of PTSD symptoms concurrently. Furthermore, cannabis
use disorder (CUD) is increasing in prevalence, due to recent legalization of recreational
cannabis use across much of North America. To date, relatively little is known about correlates
of comorbid PTSD and CUD (PTSD-CUD), as well as the impact of comorbid PTSD-CUD on
various areas of mental health functioning. Individuals with PTSD routinely experience barriers
to acceptable and effective treatment, which may be further exacerbated by the co-occurrence of
CUD. Three distinct research studies utilized a nationally representative sample of adult civilians
(>18 years) collected during the National Epidemiologic Survey on Alcohol and Related
Conditions III (NESARC-III; N = 36,309) in 2012-2013. The aims of the proposed project were
threefold: (1) to examine the sociodemographic profile of individuals with PTSD-CUD, (2) to
identify distinct cannabis use profiles among individuals with PTSD, and (3) to examine rates of
mental healthcare utilization among individuals with PTSD who use cannabis. This nationally
representative sample provides the opportunity to examine the complex relationships between
PTSD and cannabis use in comprehensive detail. Comorbid PTSD-CUD represents an
increasingly frequent disorder combination that appears to impact treatment course and outcome.
Improved understanding regarding the relations between PTSD and cannabis use is fundamental
to reduce disorder durations, resolve healthcare disparities, and improve treatment interventions
for this complex population.
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Chapter One: Introduction

Posttraumatic Stress Disorder

The concept of trauma is rooted in the Greek word for “injury” or “wound” (Ford &
Gomez, 2015). Our understanding of trauma has evolved over time, transitioning from referring
solely to physical injury to encompassing psychological injury, as well. Ford and colleagues
emphasize that the key difference between physical and psychological traumas lies not in
differing etiology, but rather the addition of stress to an individuals’ psychological processing.
Traumatic stress, therefore, is highly pertinent to the topic of psychological trauma.

Posttraumatic stress disorder (PTSD) is a debilitating mental health condition that involves
distressing symptoms following exposure to a traumatic event. Posttraumatic stress disorder was
introduced in 1980 as a mental health disorder in the Diagnostic and Statistical Manual of
Mental Disorders Third Edition (DSM-III; American Psychiatric Association, 1980), and
diagnostically has continued to evolve with notable revisions in each subsequent edition of the
DSM. Previously classified as an anxiety disorder in DSM-IV (American Psychiatric Association,
1994), PTSD was transitioned into the newly formed category of "trauma and stressor related
disorders" in DSM-5 (American Psychiatric Association, 2013). All 17 symptoms of PTSD from
DSM-1V were maintained in DSM-5, with the addition of three new symptom criteria and
phrasing of criteria reworked. The categorical transition of PTSD in DSM-5 attempted to address
criticisms of PTSD primarily characterized as an anxiety disorder. Many of the symptoms
experienced by individuals with PTSD extend beyond symptoms of anxiety disorders, such as
guilt, shame, and anger (Pai et al., 2017; Phillips, 2015). Furthermore, many of the symptoms
experienced as sequelae of traumatic exposure were not previously included in the diagnostic

criteria in DSM-IV (Friedman et al., 2014). As such, modifications in categorization and
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symptom criterion in DSM-5 attempt to address more comprehensively the symptoms of
traumatic stress experienced by individuals with PTSD.

In DSM-5, PTSD is now comprised of eight diagnostic criteria following “exposure to
actual or threatened death, serious injury, or sexual violence” through direct experiencing,
witnessing, or second-hand experiencing with a family member, close friend, or graphic
exposure (Criterion A; Appendix A; American Psychiatric Association, 2013). Criterion B
through E represent further specificity of disorder symptomatology, including intrusive
symptoms (e.g., distressing memories, dissociation ), avoidance symptoms (e.g., avoiding
memories, thoughts, or external reminders of the trauma), negative alterations in cognitions and
mood (e.g., persistent distorted cognitions and negative emotional state), as well as alterations in
arousal or reactivity (e.g., irritability, hypervigilance, recklessness; American Psychiatric
Association, 2013). Remaining criterion F-H echo other DSM-5 categories, specifying symptoms
that last for at least one month, cause significant impairment in one or more areas, and are not
attributable to substance use or other medical conditions (Appendix A; American Psychiatric
Association, 2013).

There are several inherent complexities unique to PTSD in DSM-5. First, the diagnostic
criterion for PTSD is lengthy and comprised of several categories of symptom criteria, which
facilitates 636,120 possible symptom combinations for PTSD. Second, although the symptom
categories of PTSD have been shown to be highly correlated with one another (e.g., Chen et al.,
2017), there is also significant variability in terms of the number of PTSD symptoms an
individual may endorse. Within DSM-5 diagnostic criteria, individuals with PTSD may
experience a range of 6-20 symptoms, where higher number of symptoms endorsed may be

considered indicative of increased disorder severity (e.g., Rehder & Bowen, 2019). Previous



PTSD AND CANNABIS USE 3

research by Palm and colleagues (2009) illustrated that DSM-IV PTSD symptoms can be
combined to assess a single dimension of PTSD severity, providing support for a continuum of
symptom severity. Furthermore, there have been differences observed in PTSD symptomatology
among latent classes of individuals with PTSD, which vary along dimensions of symptom
severity (Breslau et al., 2005; Campbell et al., 2020). As such, there may be significant
variability and differences in clinical presentation of PTSD symptomatology, depending on the
interaction between symptom endorsement and symptom severity.

Posttraumatic Stress Disorder affects approximately 8-10% of the population across the
lifespan (Kessler et al., 1995; Van Ameringen et al., 2008), with past year prevalence in DSM-5
projected around 3.5% (American Psychiatric Association, 2013). Posttraumatic stress disorder
is among the most common and enduring mental health disorders (e.g., Shalev, 2009), with low
remission rates in the first 3-7 years and high rates of enduring lifetime pathology (Armenta et
al., 2019; Steinert et al., 2015; Zlotnick et al., 1999; Zlotnick et al., 2004; De Jong et al., 2001;
Goldstein et al., 2016; Friedman, 2007; Kessler et al., 1995). Sociodemographic correlates of
PTSD include sex, age, education, marital status, and household income (Pietrzak et al. 2011;
Breslau et al., 2004), with higher prevalence seen among young females, previously married,
with lower income, and greater than a high school education (Goldstein et al., 2016; de Vries &
OlIff, 2009; Kessler et al., 1995). Posttraumatic stress disorder is known to occur alongside many
other physical and mental health disorders, with complex associations, common risk factors, and
bidirectional etiology that are not easily identified or well understood (e.g., Tripp et al., 2020;
Stander et al., 2014; Jacob et al., 2019).

PTSD and Comorbidities

Comorbidity, or the co-occurring diagnosis of two or more disorders within the same
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person, is increasingly common within clinical populations. Mental health comorbidities have
been associated with increased symptom complexity (i.e., symptom overlap and variety) and
severity (Helle et al., 2020; Najt et al., 2011; Schafer & Najavits, 2007), increased functional
impairment (e.g., Shalev et al., 2017), and decreased treatment effectiveness (e.g., Newman et
al., 1998). Posttraumatic stress disorder presents with high rates of mental health comorbidities
(e.g., Goldstein et al., 2016), with approximately 80 percent of individuals with PTSD meeting
criteria for at least one comorbid mental health disorder (Grinage, 2003; Kessler et al., 1995).
Additionally, PTSD is associated with many different types of comorbid mental health disorders,
including depressive disorders (e.g. Dore et al., 2012; Angelakis & Nixon, 2015; Stander et al.,
2014), anxiety disorders (e.g. Goldstein et al., 2016; Smith et al., 2016a), personality disorders
(e.g. Pagura et al., 2010; Smith et al., 2016a), as well as substance use disorders (SUDs; Brady et
al., 2000; Dore et al., 2012; Galatzer-Levy et al., 2013; Ruglass et al., 2021; Goldstein et al.,
2016; Bryan et al., 2021; Emerson et al., 2017; Tripp et al., 2019; Tripp et al., 2020).

The prevalence of SUDs among individuals with PTSD is high (Brady et al., 2000; Dore et
al., 2012; Galatzer-Levy et al., 2013; Ruglass et al., 2021; Goldstein et al., 2016; Bryan et al.,
2021; Emerson et al., 2017; Tripp et al., 2019; Tripp et al., 2020). Previous research has
documented co-occurrence rates ranging from 34%-— 52% (Mills et al, 2006; Vujanovic et al,
2016), with individuals with PTSD approximately five times more likely to have a coexisting
SUD than those without PTSD (e.g., Kessler et al., 1995; Mills et al.). The most commonly used
substances among individuals with PTSD are alcohol, tobacco, and cannabis (e.g., Contractor et
al., 2019; Kearns et al., 2020; Turna & MacKillop, 2021; Mills et al.), with risk of severe and
disordered use patterns associated with each type. Individuals with comorbid PTSD-SUDs

frequently present with increasingly severe symptomatology (e.g., Papastavrou et al., 2011), and
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have been associated with several other adverse mental health outcomes (e.g., Goldstein et al.,
2016).
PTSD and Cannabis Use

Cannabis use has been increasing over the past decade, following legalization of
recreational cannabis use in Canada and much of North America in 2018 (e.g., Patton, 2020;
Fisher et al., 2017), contributing to subsequent normalization of cannabis use overall. Cannabis
use has been associated with increased symptom complexity, poorer functioning, and increased
associations with co-occurring mental health conditions (Compton et al., 2016; Hasin et al.,
2019). Research regarding the relationship between cannabis use and PTSD symptomatology has
been observed to be contradictory (e.g., Shishko et al., 2018), claiming both the improvement
(Greer et al., 2014; Elms et al., 2019; Cameron et al., 2014) and worsening (Boden et al., 2013;
Wilkinson et al., 2015; Hinojosa et al., 2023; Manhapra et al., 2015; Metrik et al., 2016) of
PTSD symptoms concurrently. In addition to contradictory evidence regarding perceived
benefits and harms associated with cannabis use, there is inconclusive evidence on the benefits
of cannabis use for PTSD symptomatology overall. A systematic review by O’Neil and
colleagues (2017) concluded that there is insufficient evidence to draw definitive conclusions
about perceived benefits and harms of cannabis use for individuals with PTSD. Furthermore, a
recent review by Bedard-Gilligan and colleagues (2022) noted “the only randomized controlled
trial to date found cannabis had no greater effect on PTSD symptoms than placebo” (p.1). These
findings illustrate both a lack of conclusive evidence regarding the efficacy of cannabis for the
treatment of PTSD, as well as the limited amount of definitive evidence regarding the causal
relationship between cannabis use and PTSD symptom severity.

Posttraumatic stress disorder remains one of the top presenting concerns among individuals
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using medicinal cannabis (e.g., Bowles, 2012). In the United States, PTSD has been approved in
at least 16 states as a qualifying condition for a medicinal cannabis prescription (Shishko et al.,
2018; Wilkinson et al., 2015). Medicinal cannabis use has been associated with lower physical
quality of life and a higher prevalence of medical conditions compared to individuals who use
cannabis without a medical prescription (Wall et al., 2019). There appears to be no clear,
conclusive evidence thus far that medicinal cannabis is helpful for managing PTSD
symptomatology, as illustrated by several recent reviews that noted contradictory and
inconclusive findings (Shishko et al., 2018), limited evidence regarding safety and efficacy
(Orsolini et al., 2019), and lack of support overall (Sarris et al., 2020). Furthermore, research by
Fischer and colleagues (2010) illustrated that medicinal cannabis use is often associated with
more severe cannabis use profiles. In combination, it appears that medicinal cannabis use is often
associated with more severe use patterns that have a higher likelihood of escalating to cannabis
use disorder.
PTSD and Cannabis Use Disorder

Cannabis use disorder (CUD) in DSM-5 requires at least two of eleven substance use
symptoms (e.g., craving, tolerance, withdrawal) within a 12-month period (Appendix B), with
higher scores indicating more severe disordered use (American Psychiatric Association, 2013).
Cannabis use disorder occurs in approximately 1.5% of the general population (American
Psychiatric Association), and it is estimated that approximately one in ten individuals who use
cannabis will develop cannabis use disorder (e.g., Hasin, et al., 2015b; American Psychiatric
Association, 2013). Continuous cannabis usage has also been associated with more severe
tolerance and dependence patterns indicative of CUD (Aquino et al., 2018). Moreover, CUD has

been associated with a variety of other mental health conditions, including anxiety disorders,
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psychotic symptoms and disorders, mood disorders, personality disorders, trauma and stressor
related disorders, other substance use disorders, as well as suicidality (Buckner et al., 2012;
Leadbeater et al., 2019, Livne et al., 2018; Hasin & Walsh, 2021; Hasin et al., 2016; Stinson et
al., 2006; Hayley et al., 2017; Ford & Gomez, 2015).

Posttraumatic stress disorder has been consistently associated with CUD (Cornelius et al.,
2010; Kevorkian et al., 2015; Bordieri et al., 2014), and at higher rates than the general
population (9.4% compared to 2.2%; Bilevicius et al., 2019). Posttraumatic stress disorder has
also been demonstrated to be a risk factor for CUD, whereby PTSD was predictive of past year
CUD but not the reverse (Metrik et al., 20019). Furthermore, higher PTSD symptom severity has
been associated with higher rates of CUD (Bordieri et al., 2014; Livingston et al., 2022; Boden et
al., 2013), suggestive that severe patterns of cannabis use are associated with worsening of PTSD
symptomatology. During treatment, co-occurring CUD has been shown to be predictive of lower
rates of PTSD symptom improvement (Bonn-Miller et al., 2013). Therefore, individuals with
PTSD who also have CUD appear to be at increased risk for increased PTSD symptom severity
and functional impairment. Due to high rates of comorbidity between PTSD and CUD, it is
important to understand underlying etiology and motivations for cannabis use among individuals
with PTSD.

Motives for Cannabis Use

Individuals with PTSD may engage in cannabis use for a variety of therapeutic and
recreational motives, including enhancement, expansion, coping, relaxation, pain management,
conformity, and socialization (e.g., Anthenien et al., 2021; Bresin & Mekawi, 2019; Reilly et al.,
1998; Simons et al., 2000; Bonn-Miller et al., 2014a; Bonn-Miller et al., 2010; Lake et al., 2020).

Several theoretical models have been proposed to explain the relationship between PTSD and
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cannabis use motives. The self-medication model (Khantzian, 1997), the tension reduction model
(Conger, 1956), the avoidance coping model (Litman, 2006; Roth & Cohen, 1986) and the stress
coping model (e.g., Hyman & Sinha, 2009) remain centered around the principle that cannabis
use is rooted in alleviating or avoiding negative states and affect, and/or increasing positive
affect.

The self-medication model posits that PTSD leads individuals to use substances, such as
cannabis, to cope with negative internal experiences (Khantzian, 1997). To date, the self-
medication model has received the most support in terms of illustrating why individuals with
PTSD so frequently engage in substance use (Danovitch, 2016; Hawn et al., 2020; Loflin et al.,
2017; Metrik et al., 2018; Schafer & Najavits, 2007). Other similar theories, including the
tension-reduction model and the stress-coping model, postulate that individuals engage in
cannabis use to reduce unpleasant cognitive and emotional states (Wills & Hirky, 1996). Studies
have shown that tension reduction motives are often linked to more frequent cannabis use
patterns. Grant and colleagues (2015) found that individuals with PTSD that had a higher
expectancy of relaxation and tension reduction from cannabis use were more likely to report
cannabis use within the past month. Other research has suggested that the tension-reduction
model helps explain the relationship between cannabis use and anxiety, postulating that cannabis
is used to reduce anxiety and tension. This is supported by the fact that cannabis use is often
prevalent among those seeking treatment for anxiety disorders (Ouellette et al., 2019).
Alternatively, the stress coping model suggests that individuals use cannabis as a means of
managing stress, which is particularly relevant to individuals in high stress states following
traumatic exposure. The relationship between stress and cannabis use has been well established

(Goeders, 2003; 2004; Sinha, 2001; 2005; Turner & Lloyd, 2003; Wills, 1990). Overall, the
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stress coping model postulates that stress places individuals at greater risk for substance use
disorders (Hyman & Sinha, 2009).

Alternatively, other pertinent theories such as the common factors model (Wolf et al.,
2010), the mutual maintenance model (Stewart et al., 1998), and the susceptibility model
(Chilcoat & Breslau, 1998) focus on varying pathways that drive and maintain substance use.
The common factors model speculates that shared (common) factors significantly increase the
risk of cannabis use, as well as contribute to the maintenance of use (Danovitch, 2016; Hawn et
al., 2020). Alternatively, the mutual maintenance model posits that several mutual pathways
between PTSD and cannabis use produce a combination of risk factors for problem use, and
maintenance factors for continued use (Stewart et al., 1998). Lastly, the susceptibility model
elucidates that cannabis use may lead to the development of PTSD, either through social or
physiological pathways (Chilcoat & Breslau, 1998; Danovitch, 2016).

Evidently, there are many theories postulating potential motivations for cannabis use
among individuals with PTSD. Since no model has been able to account for the relationship
between PTSD and cannabis use in its entirety, it is likely that a multifactorial model exists,
whereby multiple models account for a proportion of the symptomatology among individuals
with PTSD (as discussed by Ruglass et al., 2014). Thereby, it stands to reason that differing
motivations for cannabis use produce a variety of differential consequences and clinical
outcomes.

As many more individuals with PTSD are now experimenting with cannabis than ever
before, understanding the motivations for cannabis use and the relationships between cannabis
use and PTSD symptomatology are both urgent and important. There is a critical need to provide

both policy makers and the public with pertinent information regarding the effects of cannabis
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consumption on various facets of health. Individuals with PTSD are widely understood to
frequently use cannabis, however the effects of cannabis consumption on PTSD symptomatology
are generally inconclusive and unclear. These contradictory findings may suggest overall
heterogeneity within cannabis use variables, with differing typologies or profiles of cannabis use
associated with more or less severe clinical profiles. Individuals with PTSD remain at high risk
for CUD, due to personal attempts to self-medicate and manage their undesirable symptoms.
Furthermore, individuals with mental health comorbidities are frequently more difficult to treat,
due to severe symptom profiles and enhanced treatment needs. Therefore, it is pertinent to the
study of PTSD to understand not only how cannabis use contributes to symptom severity, but
also how cannabis use relates to treatment seeking behaviors and clinical outcomes among
individuals with PTSD.
The Present Research and Contributions to the Literature

Three distinct research studies were conducted to examine the complex, nuanced
associations between PTSD and cannabis use, using a nationally representative sample of adult
civilians (>18 years) that was collected during the National Epidemiologic Survey on Alcohol
and Related Conditions IIT (NESARC-III; N = 36,309) in 2012-2013. The goal of study one was
to examine sociodemographic and clinical correlates for individuals with comorbid PTSD-CUD.
There is limited prior research regarding the relationships between comorbid PTSD-CUD and
other sociodemographic and clinical correlates. At first glance, sociodemographic correlates for
PTSD and CUD independently appear to share some commonalities, however also present with
unique influences. This makes it difficult to ascertain relevant populations with higher likelihood
of comorbid PTSD-CUD. A series of multinomial logistic regressions were run to compare

individuals with comorbid PTSD-CUD to individuals having neither of these disorders, as well
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as individuals having PTSD alone. By comparing comorbid PTSD-CUD to PTSD alone,
associations between PTSD symptom severity and each of the groups could be examined.
Epidemiological findings regarding pertinent risk factors for comorbid PTSD-CUD are
beneficial to improve our understanding regarding the complex profile of individuals with
comorbid PTSD-CUD, with the goal of improving prevention efforts and reducing duration of
the disorders.

The goal of study two was to utilize latent mixture modelling (LMM) to identify distinct
cannabis use profiles that vary on measures of cannabis use severity (age of onset of use,
frequency of use, quantity of use, medicinal use, disordered use) among individuals with PTSD.
Utilizing the R3STEP method, each participant was assigned to their most likely group
membership, and then the cannabis use classes were subsequently compared along clinical
outcomes. Previous research on cannabis use among individuals with PTSD has historically
approached cannabis use patterns homogeneously, despite several research studies demonstrating
heterogeneity of cannabis use and calling for the examination of types of cannabis use patterns.
Two previous studies have examined typologies of substance users among a PTSD sample
(Kearns et al., 2020; Contractor et al., 2019). No prior research to my knowledge has examined
different typologies of cannabis use profiles among a PTSD sample. By comparing different
subgroups of individuals who use cannabis along dimensions of severity of use indicators, results
illustrated if differing cannabis use patterns were associated with higher or lower scores in PTSD
symptom severity. Due to meaningful clinical differences between PTSD and other population
groups, as well as cannabis use compared to other substance use, this novel comparison
illustrates if there are differential findings between high versus low substance use severity

groups. These findings may be used to address the observed disparity in clinical research
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postulating cannabis as both helpful and harmful, by further examining which types of cannabis
use patterns are associated with desirable versus undesirable outcomes.

Finally, the goal of study three was to examine rates of mental healthcare utilization among
individuals with comorbid PTSD-CUD, compared to individuals with PTSD who do not use
cannabis and individuals that have less severe (non-disordered) cannabis use patterns. This study
examined whether having comorbid PTSD-CUD is associated with decreased rates of mental
healthcare utilization, which may provide further support for various theoretical models
explaining persistent substance use among individuals with PTSD, many of which have not been
examined for cannabis use among a PTSD sample specifically (e.g., Bonn-Miller et al., 2014a).
As individuals with comorbid mental health and substance use disorders typically present with
more severe symptomatology and greater treatment avoidance and resistance, it is important to
understand the relationship between cannabis use and mental healthcare treatment utilization.
Furthermore, there has been limited research investigating differences between disordered versus
non-disordered cannabis use, which may produce distinct differences in clinical outcomes. This
comparison represents a meaningful addition to the existing literature that is fundamental to
understanding how more severe patterns of cannabis use are associated with differing clinical
outcomes and rates of mental healthcare treatment utilization.

In combination, these three research studies provide important comparisons between
comorbid PTSD-CUD versus PTSD alone, disordered versus non-disordered cannabis use
patterns, as well as variations among relevant cannabis use variables (e.g., frequency, quantity,
age of first use) that may produce distinct clinical outcomes. This included examining how
individuals with medicinal versus recreational cannabis use were associated with different

cannabis use severity profiles. The large scale, nationally representative adult civilian sample
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used for this project provided the opportunity to examine the complex relationship between
PTSD and cannabis use in comprehensive and nuanced detail. As the majority of previous
research on comorbid PTSD-CUD has been conducted on veteran populations, it is increasingly
important to examine PTSD and cannabis use among civilian populations. Although veterans
represent an important, vulnerable population that have higher likelihood of developing PTSD,
there are many other population groups that have higher likelihood of developing PTSD (such as
low-income groups or those in war frequent countries). Furthermore, while veterans may have
higher likelihood of certain types of traumatic exposure, civilian populations may have higher
likelihood of other types of traumatic exposure that may produce differing clinical outcomes.
Therefore, utilizing a sample of civilian adults to examine different types of traumatic exposure
and experiences provided the opportunity to ascertain sociodemographic and clinical outcomes
for adult civilians with PTSD.

PTSD remains one of the most enduring and debilitating mental health disorders, whereby
individuals with PTSD experience notable barriers to acceptable, accessible, and effective care.
Comorbid PTSD-CUD represents a frequent disorder combination that severely affects etiology,
treatment course, and clinical outcomes. Improved understanding of the nuances in the
relationships between PTSD and cannabis use can be used to improve public messaging around
high-risk cannabis use patterns, with the goal of reducing barriers to effective PTSD treatment.
As previously noted by Borodovsky and Budney (2018), “it is necessary to begin building a body
of scientific knowledge that can be used to design cannabis regulations that protect those with or

predisposed to developing mental disorders” (p. 17).
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Abstract
The relationships between Posttraumatic Stress Disorder (PTSD) and Cannabis Use Disorder
(CUD) are not well understood. The aim of the present research was to examine
sociodemographic and clinical correlates of PTSD-CUD, compared to having neither of these
conditions or PTSD alone. Data was analyzed from a nationally representative sample of adult
civilians (=18 years), the National Epidemiologic Survey on Alcohol and Related Conditions III
(NESARCH-III; N = 36,309), which was collected using face-to-face interviews in 2012-2013.
Sociodemographic correlates (age, sex, education, marital status, household income) and clinical
correlates (adverse childhood experiences, traumatic exposure, physical and mental health
comorbidities) were examined across a four-group dependent variable (PTSD, CUD, PTSD-
CUD, Neither) using cross-tabulations and multinomial regressions, respectively. Individuals had
higher odds of PTSD-CUD if they were single or never married (compared to
married/cohabiting), Alaskan Native/American Indian or Black (compared to White), as well as
having a household income under $20K (compared to over $70K). The PTSD-CUD group was
associated with increased odds of reporting adverse childhood experiences and specific types of
traumatic exposure (sexual assault, physical assault), compared to individuals with neither
disorder. The comorbid group appeared to display the most severe clinical outcomes overall,
with highest odds of past year mental health disorders, physical health conditions, drug use
disorders, and alcohol use disorder, compared to having neither disorder. When comparing
PTSD-CUD to individuals with PTSD alone, PTSD-CUD was associated with increased
likelihood of having another mental health disorder, substance use disorder, as well as increased
odds of certain traumatic experiences. Evidence suggests that individuals with PTSD-CUD

appear to present with more severe symptomatology that is further complicated by additional
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comorbidities and may require non-traditional treatment approaches. This study represents an
important first step to improving our understanding of comorbid PTSD-CUD and how it may
differ from PTSD alone.

Keywords: Posttraumatic Stress Disorder, PTSD, Cannabis, Cannabis Use Disorder,

Marijuana, Substance Use Disorders.
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Introduction

Posttraumatic stress disorder is a persistent mental health disorder that is associated with
significant impairment, complex symptom heterogeneity, and significant mental health
comorbidities across the lifespan (e.g., Sareen, 2018; Goldstein et al., 2016). Cannabis is
frequently used by individuals with PTSD for self-medication of their symptoms (e.g.,
Khantzian, 2007) among other motives, with both recreational use and disordered use increasing
in frequency across North America (e.g., Hasin et al., 2016). Individuals living with comorbid
disorders often present with extended chronicity of symptoms, as well as other mental and
physical health problems (e.g., Newman et al., 1998) that have large societal and economic
impacts. However, research regarding the impact of co-occurring PTSD-CUD has been limited
to date, with the majority of prior research focusing on PTSD and other substance use disorders
(SUDs) broadly. Cannabis use disorder presents with unique elements from other SUDs, due to:
(1) mixed reports of potential benefits and harms associated with use, (2) medicinal cannabis
being prescribed for management of various mental health symptoms (as discussed by
Borodovsky & Budney, 2019), and (3) producing differential clinical outcomes than other
substances (Bonn-Miller et al., 2011). With the prevalence of CUD further increasing following
legalization of cannabis in Canada, and decreases in treatment utilization for CUD observed and
expected (Mennis et al., 2023), there is an inherent need to understand the nuanced relationship
between comorbid PTSD-CUD in greater detail. The proposed research examined
sociodemographic and clinical correlates of comorbid PTSD-CUD to illustrate meaningful
clinical relationships and symptom presentations that are associated with this comorbidity. This
information can be used to increase information for the public and healthcare providers regarding

additional challenges associated with PTSD-CUD, as well as target prevention efforts to avoid
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detrimental health outcomes for individuals with PTSD.
Posttraumatic Stress Disorder

Posttraumatic stress disorder involves distressing symptoms following variations of direct
or indirect exposure to a traumatic event (American Psychiatric Association, 2013). In the
Diagnostic and Statistical Manual of Mental Disorders Fifth Edition (DSM-5), PTSD is
comprised of eight diagnostic criteria, including intrusive symptoms, avoidance symptoms,
negative alterations in cognitions and mood, as well as alterations in arousal or reactivity
(Appendix A).

Research estimates that 70% or more of individuals worldwide have been exposed to
traumatic events, with approximately one third of those individuals’ reporting exposure to three
or more traumatic events (Kessler et al., 2017). In previous research using the NESARC-III, past
year PTSD has been demonstrated to have a prevalence of 4.7%, while lifetime PTSD has a
prevalence of 6.1% (Goldstein et al., 2016; Sommer et al., 2018). Approximately 80 percent of
individuals with PTSD have at least one comorbid mental health disorder (e.g., Grinage, 2003),
which are often associated with increased challenges to treatment planning, issues with treatment
compliance, and complications in delivery of treatment (e.g., Newman et al., 1998). In clinical
populations, approximately 25-50% of individuals with PTSD have a comorbid substance use
disorder (SUD; Schafer & Najavits, 2007). Lifetime PTSD has been significantly associated with
CUD (Kevorkian et al., 2016), with higher PTSD symptom severity associated with greater
likelihood of CUD (Bordieri et al., 2014).

Cannabis Use Disorder
Cannabis Use Disorder is classified in DSM-5 as requiring at least two of eleven substance

use symptoms (e.g., tolerance, withdrawal, craving) within a 12-month period, with a higher



PTSD AND CANNABIS USE 19

number of symptoms endorsed indicating more severely disordered use (Appendix B; American
Psychiatric Association, 2013). It is estimated that approximately one in ten individuals who use
cannabis will develop cannabis use disorder (e.g., Wagner & Anthony, 2002), with PTSD being
a pertinent risk factor of CUD (Blanco et al., 2016; Cougle et al., 2011). Posttraumatic Stress
Disorder is associated with both past year and lifetime CUD (OR = 4.3, 3.8), with associations
between PTSD and CUD increasing with CUD severity (Hasin et al., 2016). Previous research
has demonstrated that PTSD is predictive of past year CUD, however CUD is not predictive of
past year PTSD (Metrik et al., 2019; Chilcoat & Breslau, 1998). These findings suggest that
PTSD tends to precede CUD (Jacobsen et al., 2001), providing support for various self-
medication and stress coping hypotheses. Furthermore, there can be worse clinical outcomes for
comorbid mental health and substance use disorders in instances where the mental health
disorder pre-existed the substance use disorder (Najt et al., 2011). Therefore, individuals with
PTSD who develop CUD may be at greater risk for increased symptom severity and increased
mental health comorbidities. The present study examined sociodemographic and clinical
correlates of PTSD-CUD to examine complex symptom presentations that are associated with
this mental health comorbidity.
Demographic Correlates

There is relatively little information regarding the sociodemographic correlates of
comorbid PTSD-CUD. Independently, PTSD presents at higher rates among individuals who are
younger, female, widowed/separated/divorced, have lower education, lower household income,
and are of racial minorities including Black or Native American descent (e.g., Alegria et al.,
2013; Breslau, 2009; Goldstein et al., 2016; Pietrzak et al., 2011; Last, 2020; Weaver & Etzel,

2003). Individuals of Asian and Latino descent typically have lower prevalence rates of PTSD
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(Alegria et al., 2013; Roberts et al., 2011). Previously research by Kessler and colleagues (1995)
found that war or combat exposure, childhood neglect, and childhood physical abuse were
associated with the highest likelihood of subsequent PTSD among men, while sexual
molestation, physical attacks, being threatened with a weapon, and childhood physical abuse
were associated with the highest likelihood among women. Some research suggests that females
are at higher risk for developing PTSD due increased susceptibility to certain types of traumatic
exposure and methods of coping (Breslau, 2009; Tolin & Foa, 2006). Specifically, females are
more likely to experience certain types of traumatic exposure that are highly correlated with
PTSD, including sexual assault, intimate partner violence, and childhood abuse (Breslau, 2009;
Tolin & Foa, 2006). These types of traumatic exposure tend to have a higher risk of resulting in
PTSD compared to other types of traumatic events. Females may also face repeated instances of
trauma, and cumulative trauma exposure has been shown to significantly increase the likelihood
of PTSD (Kessler et al., 1995).

Alternatively, prominent risk factors for CUD often include similar factors of younger age,
lower income, and Black or Native American descent (Kerridge et al., 2018; Hasin et al., 2016).
However, there has been limited research overall investigating differences in CUD prevalence
among specific racial minorities (Montgomery et al., 2022), as well as mixed findings regarding
sex as a risk factor for CUD (Secades-Villa & Ferndndez-Artamendi, 2017). Higher rates of
cannabis use are often observed among females than males (Hayatbakhsh et al., 2009; Looby &
Earleywine, 2007), while males often present with more cannabis use severity indicators, as well
as higher rates of CUD (Hayatbakhsh et al., 2009; Hasin et al., 2016; Looby & Earleywine,
2007). Males may be more prone to developing CUD due to increased engagement in risk-taking

behaviors (e.g., Khan et al., 2013), or increased social acceptance of substance use (e.g., Becker



PTSD AND CANNABIS USE 21

& Hu, 2008). A “telescoping effect” has often been observed among females, whereby the
progression from initial cannabis use to CUD is accelerated in comparison to males (Kerridge et
al., 2018; Khan et al., 2013; Secades-Villa & Fernandez-Artamendi, 2017). Other risk factors for
cannabis use and CUD include changes in maternal marital status, maternal smoking, child
school performance, childhood sexual abuse, early adolescence smoking and alcohol
consumption, and adolescent aggression/delinquency were strongly associated with young adult
cannabis use and use disorder, with exposure to multiple risk factors increasing the likelihood of
cannabis use and CUD (Hayatbakhsh et al., 2009).

In synthesis, several risk correlates are shared amongst the individual groups of PTSD and
CUD, including higher rates observed among individuals with lower income, younger age, from
racial minorities of Black and Native American descent. This overlap between disorders suggests
these particular sociodemographic groups may have a higher likelihood of comorbid PTSD-
CUD, although this has not yet been established. Whether sex is a correlate of PTSD-CUD is
unclear, as females are at higher risk for developing PTSD, while males are at higher risk for
developing CUD. However, given the theoretical model that CUD presents following PTSD, it
appears possible that the greater susceptibility of females toward developing PTSD would
facilitate greater likelihood of developing PTSD-CUD.

Clinical Correlates

Only a subsection of individuals exposed to traumatic events subsequently develop PTSD.
It remains difficult to determine which individuals are at higher risk for developing severe and
enduring posttraumatic symptoms, as the severity of the traumatic event alone does not entirely
account for the development of PTSD symptoms. As Bromet and colleagues (2018) outline, “the

clinical and public health challenge is how to identify those individuals at greatest risk in
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comparison to the resilient others who will not develop PTSD” (pg. xiii). Furthermore, it is
unclear how the severity of the traumatic event, as well as the severity of the posttraumatic
symptoms, influence the relationship between PTSD and cannabis use.
Types of Traumatic Exposure

Research has begun to investigate potential differences in clinical symptomatology and
outcomes among varying #ypes of traumatic exposure. The World Mental Health surveys identify
the most frequently reported types of traumatic exposure are accidents and injuries, automobile
accidents, interpersonal violence, and life-threatening illness and injuries (as discussed by
Bromet et al., 2018). Different types of traumatic exposure (e.g., sexual assault, natural disaster,
physical abuse) have been associated with differing clinical outcomes. Sexual assault has often
been associated with the highest risk for developing subsequent PTSD among both men and
women (e.g., Kessler et al., 1995). Previous studies have found an association between amount
and type of traumatic exposure and physical health conditions (e.g., Atwoli et al., 2016;
Husarewycz et al., 2014; Sommer et al., 2018) as well as mental health conditions (e.g., Kaltman
et al., 2005; Piper & Berle, 2019). In a latent class analysis by Campbell and colleagues (2020),
individuals with high PTSD symptoms had higher odds of childhood sexual abuse and war
history, while individuals with low PTSD symptoms had lower odds of childhood sexual abuse
but higher odds of other trauma. Specific types of traumatic exposure, including sexual trauma
and non-sexual physical violence, have also been associated with increased PTSD symptom
severity (Smith et al., 2016b). In combination, these findings appear to suggest that different
types of traumatic exposure are associated with significant differences in symptom presentation.
Therefore, grouping all traumatic experiences into one homogenous category likely neglects

distinct clinical differences between varying types of traumatic exposure.



PTSD AND CANNABIS USE 23

Relevant to the present study, the relationship between comorbid PTSD-CUD and specific
types of traumatic exposures is, to my knowledge, yet to be examined. Understanding whether
certain types of traumatic exposure are associated with comorbid PTSD-CUD may help explain
which individuals are more likely to develop PTSD and co-occurring substance use disorders, in
comparison to individuals with PTSD alone. Furthermore, since individuals with comorbid
PTSD-CUD typically present with more severe, highly comorbid clinical profiles, it is important
for prevention and treatment of PTSD-CUD to understand factors that may be contributing to
etiology and maintenance of disorder symptomatology.

Adverse and Traumatic Experiences (ACEs)

Research has also examined potential differences in clinical symptomatology and outcomes
among varying amounts of traumatic exposure. Kessler and colleagues (1995) found prevalence
rates of PTSD approximately doubled among both men and women that had experienced
previous traumatic exposure prior to a subsequent traumatic event. Furthermore, research has
consistently established a significant relationship between adverse childhood experiences
(ACEs), or traumatic exposure during childhood, and undesirable clinical outcomes. Adverse
childhood experiences have been associated with poorer general health (Crouch et al., 2017),
premature death (Brown et al., 2009), mental health comorbidities (Evans et al., 2020), substance
use disorders (Tang et al., 2020; Khoury et al., 2010; Davis et al., 2023) and increased rates of
suicide attempts (Dube et al., 2001; LeBouthillier et al., 2015; Merrick et al., 2017; Turner et al.,
2017). Traumatic exposure during childhood is associated with a variety of undesirable clinical
outcomes, including impairment of social functioning, cognitive functioning (memory, learning),
as well as mental health and emotional functioning (Anda et al., 2006; Teicher & Samson, 2016;

Watson 2019). Furthermore, exposure to traumatic experiences during childhood has also been
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identified as a risk for subsequent traumatic exposure as well as enduring symptoms of traumatic
stress (Briere & Elliott, 2003; Cloitre et al., 2009; Felitti et al., 1998; Wyatt et al., 1992). In the
WHO survey, instances of physical abuse during childhood were associated with enduring
episodes of PTSD longer than 11 years (Kessler et al., 2017). Evidently, exposure to traumatic
events during the developmental period is often associated with poorer physical and mental
health outcomes. Moreover, the more instances of traumatic exposure a person experiences, the
greater the risk of detrimental outcomes. Previous research has illustrated a significant
relationship between ACEs and the development of PTSD (Frewen et al., 2019; Layne et al.,
2014). A recent retrospective review by Frewen and colleagues (2019) found that ACEs
predicted increased trauma and stressor-related symptoms, even after accounting for other
lifetime traumatic stress. Furthermore, the cumulative impact of repeated exposure to ACEs have
been associated with increased risk of PTSD, SUDs, suicide attempts, and poly-drug use
(Brockie et al., 2015). Therefore, it is important to consider previous exposure to traumatic
events when examining individuals with PTSD, in order to understand pertinent clinical risk
factors for developing PTSD.

There is also a significant relationship between ACEs and substance use disorders. There is
a higher prevalence of ACEs among individuals with SUDs than in the general population, as
well as a significant association between ACEs and the severity of SUDs (Dube et al., 2003;
Felitti et al., 1998; Leza et al., 2021; Merrick et al., 2017; Khoury et al., 2010). Previous ACEs
among individuals with CUD are also predictive of more severe symptomatology and earlier
onset of comorbid mental health disorders compared to individuals with CUD without prior
ACEs (Trovani et al., 2023; Smith & Graham, 2020). Furthermore, ACEs also increase the

likelihood of individuals with CUD utilizing other substances in addition to cannabis. A recent
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latent class analysis on ACEs by Smith and colleagues (2023) identified that individuals in
classes of interpersonal abuse and harm had increased odds for lifetime, past month, and
medicinal cannabis use relative to those in the low adversity class. Additionally, individuals in
the high adversity class had higher odds of medicinal cannabis use. Therefore, the association
between childhood traumatic experiences and subsequent SUDs appear relatively strong.
Although I am not aware of any research investigating the role of ACEs in comorbid PTSD-
CUD, increased risk for PTSD and SUD independently would suggest that ACEs may be a
pertinent risk factor for comorbid PTSD and CUD.
Severity of Posttraumatic Symptoms

Akin to the influence of amount and type of traumatic exposure, it appears likely that the
severity of traumatic symptoms may vary significantly among individuals with PTSD and
potentially impact the relationship between PTSD and cannabis use. One way to examine
severity of PTSD symptoms is through calculating PTSD symptom count, whereby a higher
number of PTSD symptoms is considered indicative of increased disorder severity. A previous
latent class analysis by Campbell and colleagues (2020) found that classes of high and low PTSD
symptoms produced differential clinical outcomes. Specifically, the high PTSD symptom class
was at higher risk for an increased number of mental health comorbidities, as well as poorer
mental and physical health (as indicated by the SF-12). It appears that individuals with a higher
number of PTSD symptoms present with more severe clinical profiles, which could lead to
increased risk for substance use and subsequently substance use disorders. As we do not
currently understand factors driving subsamples of individuals with PTSD to substance use

disorders, it is important to explore these clinical correlates in more detail.
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Health Comorbidities

Individuals with PTSD-CUD present with increased rates of physical and mental health
comorbidities (e.g., Brady et al., 2000; Ohayon & Shapiro, 2000; Scherrer et al., 2019; Grinage,
2003). Mental and physical health comorbidities are frequently associated with increased
symptom severity and complexity, as well as higher odds of negative health outcomes (e.g., Scott
et al., 2016; Walker et al., 2015).
Mental Health Comorbidities

Independently, previous research has demonstrated strong associations between PTSD and
other mental health comorbidities (e.g., Ohayon & Shapiro, 2000), most commonly depressive
disorders, anxiety disorders, and substance use disorders (Brady et al., 2000; Galatzer-Levy et
al., 2013; Dore et al., 2012; Pietrzak et al., 2011; Flory & Yehuda, 2015), as well as personality
disorders, including antisocial personality disorder, borderline personality disorder and
schizotypal personality disorder (Goldstein et al., 2016; Pagura et al., 2010). PTSD and
substance use have also been associated with impulsivity (e.g., Morris et al., 2020), which may
partially explain the relationship between PTSD, substance use, and borderline personality
disorder (e.g., Cloitre et al., 2014). PTSD is also significantly associated with suicide (Gradus et
al., 2010; Krysinska & Lester, 2010), with multiple traumatic experiences further increasing the
risk of suicidal ideation and attempts (LeBouthillier et al., 2015; Panagioti et al., 2009). These
comorbidities contribute to greater symptom severity, increased functional impairment, and
poorer treatment outcomes (e.g., Gros et al., 2012; Sareen et al., 2007).

Individuals with CUD are also at greater risk for co-occurring mental disorders, with
previous research demonstrating mental health comorbidities at rates over 95% among males and

females with CUD (Khan et al., 2013). Prior research has established that cannabis use is
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associated with increased depression, anxiety, and psychosis (Leadbeater et al., 2018; Hasin et
al., 2017; Bahorik et al., 2018; Volkow et al., 2017). A recent review by Hasin and Walsh (2020)
supported strong associations between cannabis use and CUD with other drug use, psychosis,
mood disorders, anxiety disorders, and personality disorders. Furthermore, Gorelick (2019)
discusses how mental health comorbidities are especially significant in CUD, as they are often
associated with a poorer prognosis for CUD, the co-occurring disorders, or both. Cannabis use
disorder is also independently associated with increased suicidal behaviors (e.g., [lgen et al.,
2009; Pedersen, 2008; Gobbi et al., 2019), with chronic cannabis use predictive of suicidality
(Borges et al., 2016). Additionally, previous research on cannabis use has also demonstrated that
cannabis use is associated with increased risk of dying by suicide (Kung et al., 2003; Kung et al,
2005).

Both PTSD and CUD are independently associated with heterogeneous symptom
complexity and increased rates of mental health comorbidities (e.g., Hasin and Walsh, 2020).
The most common mental health disorders associated with both these conditions are depressive
disorders, anxiety disorders, and substance use disorders (Brady et al., 2000; Galatzer-Levy et
al., 2013), as well as suicidality. Therefore, it appears increasingly likely that individuals with
comorbid PTSD and CUD experience increased rates of mental health comorbidities, as well as
increasingly complex symptomatology, although this remains to be examined.

Physical Health Comorbidities

Previous research has established a relationship between PTSD and physical health
conditions (e.g., Boscarino, 2014; El-Gabalawy et al., 2018; Sommer et al., 2021; Ryder et al.,
2018; Pacella et al., 2013), with significant associations observed between PTSD and

cardiovascular diseases, respiratory diseases, chronic pain conditions, gastrointestinal illnesses,
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and cancer (e.g., Sareen et al., 2007; Krantz et al., 2022). A prior research study utilizing the
NESARC-III by Sommer and colleagues (2018) examined associations between specific clusters
of PTSD symptoms and physical health conditions. They found that re-experiencing symptoms
were associated with cardiovascular and endocrine/metabolic conditions, while negative
alterations in mood/cognition were associated with sleep disorders. These findings appear to
suggest that different classifications of PTSD symptoms are associated differentially with
physical health conditions.

Cannabis use is also a risk factor for both chronic and acute physical health problems.
Acute problems may include myocardial infarction (Desai et al., 2017) and ischemic stroke
(Rumalla et al., 2016), while chronic problems may include neurocognitive impairments (Karila
et al., 2014), cardiovascular disease (e.g., Hall & Degenhardt, 2009), and respiratory disease
(e.g., Aldington et al., 2008; Tetrault et al., 2007). Severe patterns of cannabis use, like in CUD,
are also associated with detrimental health outcomes like acute limb ischemia (McGuinness et
al., 2022).

Although both PTSD and cannabis use have been associated with detrimental physical
health problems, research regarding physical health conditions among individuals with comorbid
PTSD-CUD is scarce. To my knowledge, only one prior study conducted by Bilevicius and
colleagues (2019) examined the relationship between PTSD, CUD, and physical health.
Specifically, the study examined whether PTSD was associated with elevated rates and severity
of CUD for a variety of physical health, chronic pain conditions, including musculoskeletal pain
(fibromyalgia, osteoporosis, arthritis), digestive pain (pancreatitis, irritable bowel
syndrome/inflammatory bowel disease), and nerve pain conditions (sympathetic

dystrophy/complex regional pain syndrome, other nerve pain in legs, arms, or back), compared
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to individuals without PTSD. They found that the odds of CUD were greater for PTSD and
specific types of pain, including digestive pain, nerve pain, and chronic pain overall, compared to
having neither PTSD nor chronic pain. However, this study did not investigate the presence of
other physical health conditions outside the scope of chronic pain, nor did it examine comorbid
PTSD-CUD as a distinct comparison group. Therefore, there remains an absence of evidence
regarding the relationship between comorbid PTSD-CUD and physical health conditions, despite
evidence in the PTSD research that may suggest a potential relationship. Furthermore, due to the
fact that medicinal cannabis is prescribed to manage some physical health conditions as well as
PTSD, it is important to understand if individuals with comorbid PTSD-CUD are experiencing
an improvement or worsening of their symptoms.
The Present Study

Cannabis is among the most commonly used substances by individuals with PTSD.
Presently, it is unclear how various sociodemographic and clinical correlates influence the
relationship between PTSD and cannabis use. Independently, sociodemographic correlates for
PTSD and CUD appear to indicate higher risk among individuals who are younger, with lower
income, from specific racial minorities (including Black or Native American descent; Kerridge et
al., 2018; Hasin et al., 2016). There is limited research overall investigating differences in CUD
prevalence among specific racial minorities (Montgomery et al., 2022), as well as mixed findings
regarding sex as a risk factor for both PTSD and CUD independently (e.g., Secades-Villa &
Fernandez-Artamendi, 2017). Research regarding clinical correlates among individuals with
PTSD and CUD is scarce. It is unclear how amount and type of traumatic exposure, as well as
severity of traumatic symptoms influence the strength and direction of the relationship between

PTSD and CUD. Evidently, more research specific to PTSD-CUD is needed, in order to
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understand which sociodemographic factors may influence the course and development of
PTSD-CUD.

Individuals with PTSD-CUD present with highly comorbid symptom profiles that are not
well documented. It is important to understand the relationship between PTSD-CUD and other
physical and mental health disorders, to account for various moderating and mediating factors
that may alter overall symptomatology and clinical profiles, impacting treatment outcomes. Due
to the fact that additional health comorbidities may contribute to increased symptom severity,
complexity, or alter treatment recommendations, it is important to understand the psychological
profile of individuals with comorbid PTSD-CUD in more detail.

The information gained through the present study will improve our ability to theorize if
cannabis use (in the context of cannabis use disorder) may be helpful or harmful for managing
PTSD symptoms. This is particularly relevant for driving treatment recommendations regarding
the potential use of medicinal cannabis for treatment of PTSD.

Research Objectives

Using a cross-sectional nationally representative sample of adults in the USA, the present
research examined sociodemographic and clinical correlates, as well as health comorbidities,
among individuals with comorbid PTSD and CUD, relative to individuals having neither
disorder. In secondary analyses, individuals with PTSD-CUD were also compared to individuals
having PTSD only. There were three primary objectives of the present study.

First, the associations between comorbid PTSD-CUD and sociodemographic correlates
(including age, sex, race, marital status, education, household income), as well as clinical
correlates (including ACEs, type of traumatic exposure, and posttraumatic symptom severity)

were examined, relative to having neither disorder. Based on prior research (e.g., Last, 2020), I
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predicted that PTSD-CUD would be more prevalent among individuals that are young, single, of
racial minorities, and with lower income. I also hypothesized that comorbid PTSD-CUD would
occur approximately equally in males and females, due to the fact that PTSD often presents more
highly in females and CUD more highly in males (e.g., Weaver & Etzel, 2003). Based on prior
research, I hypothesized that individuals with PTSD-CUD would be more likely to report
physical assault, sexual assault, or childhood abuse, compared to those with PTSD alone (Smith
et al., 2023; Kessler et al., 1995; Breslau, 2009; Kilpatrick et al., 2013). Lastly, I predicted that
individuals with comorbid PTSD-CUD would display with higher rates of ACEs and higher rates
of traumatic exposure compared to individuals having neither disorder (e.g., Breslau et al, 1999;
Smith et al., 2023).

Second, I examined the relationship between comorbid PTSD-CUD and various other
health comorbidities, including mental health and physical health comorbidities, as well as
substance use disorder comorbidities. I examined potential co-occurring mental health disorders,
including depressive disorders, anxiety disorders, eating disorders, and personality disorders,
predicting that individuals with PTSD-CUD would display higher rates of mental health
comorbidities, compared to individuals having neither disorder. I also examined the association
between PTSD-CUD and other substance use disorders, including alcohol use disorder as well as
drug use disorders overall. Based on prior literature (e.g., Turna & MacKillop, 2021), I predicted
that individuals with PTSD-CUD would present with higher rates of other drug use disorders, as
well as alcohol use disorder, compared to individuals with neither disorder. I also examined the
relationship between PTSD-CUD and physical health conditions, by examining associations with
a variety of past year medical diagnoses of 32 physical health conditions. I predicted that

individuals with PTSD-CUD would display with higher rates of physical health comorbidities
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compared to those having neither disorder.
Method
Participants

The present study utilized data from the National Epidemiological Survey for Alcohol and
Related Conditions Wave Three (NESARC-III), collected by the National Institute on Alcohol
Abuse and Alcoholism (NIAAA). The NESARC-III was conducted from April 2012 through
June 2013 using multistage probability sampling, with detailed recount of data collection
protocols described elsewhere (e.g., Grant et al., 2014). The NESARC-III includes a civilian
sample of noninstitutionalized adults living in the United States of America, including veterans
but excluding active service members in order to maintain confidentiality (Grant et al., 2014).
Additionally, Black, Hispanic, and Asian adults were sampled at a higher rate than the remainder
of the population intentionally, in order to increase power and reliability of the information
provided by these marginalized groups. The target sample size was determined based upon prior
NESARC wave designs, in order to provide sufficient power with a cutoff of 80% and a
minimum effect size greater than 3% (Cudjoe, 2019).

A total of 44,931 individuals were selected to participate in the NESARC-III, however
1,567 were ineligible for interview due to exclusion criteria. Of the remaining 43,364 eligible
individuals, 36,309 participated in the NESARC-III, while 7,055 declined to respond. This
yielded an overall response rate of 60.1 percent (Cudjoe, 2019; Grant et al., 2014). Missing data
across measures excluded participants from analyses.

Procedure
To administer the NESARC-III survey, approximately 1,000 trained lay interviewers

visited the addresses previously selected through multistage probability sampling in the US.
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Participants were asked general questions about their background, health, and lifestyle, such as
age, education, alcohol consumption, mood, anxiety, behavior, personality, and medical
conditions through computer-assisted, semi-structured diagnostic interviews. Further details
about this process are described by Grant and colleagues (2014).

In order to gain access to the NESARC-III, a request for data acquisition was sent to the
NESARC-III Data Access Committee (NIAAA), and ethics approval was obtained from the
University of Manitoba Bannatyne Research Ethics Board. The NESARC-III dataset was then
downloaded in a secure, encrypted format to a password protected, secure computer (as outlined

by the Procedures for Obtaining Dataset found at https://www.niaaa.nih.gov/research/nesarc-

iii/nesarc-iii-data-access/procedures-obtaining-dataset). Consent was obtained during primary

data collection by the owners of the data, the National Institute on Alcohol Abuse and
Alcoholism (NTAAA).
Measures

The NESARC-III utilized the Alcohol Use Disorder and Associated Disabilities Interview
Schedule (AUDADIS-5; National Institute on Alcohol Abuse and Alcoholism, 2015), in order to
assess for the presence of mental health disorders. The AUDADIS-5 was designed to assess
alcohol, drug use and mental health disorders during past year and lifetime periods, according to
DSM-5 diagnostic criteria (Grant et al, 2015). The AUDADIS-5 has been demonstrated to have
good to excellent validity for CUD (Hasin et al., 2015) as well as good reliability for CUS (Grant
et al., 2015). The AUDADIS-5 also has as well as fair to good reliability for DSM-5 disorders,
including good to excellent reliability specifically for PTSD, mood, and anxiety disorders (Grant

etal., 2015).


https://www.niaaa.nih.gov/research/nesarc-iii/nesarc-iii-data-access/procedures-obtaining-dataset)
https://www.niaaa.nih.gov/research/nesarc-iii/nesarc-iii-data-access/procedures-obtaining-dataset)
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Posttraumatic Stress Disorder

During the semi-structured interview, participants were asked about 20 potentially
traumatic events they may have directly experienced during their lifetime (e.g., serious life-
threatening injury or illness, natural disasters, sexual abuse or assault), as well as 14 events they
may have witnessed or been indirectly exposed to (as described by Hale et al., 2018).
Participants who reported experiencing at least one traumatic event (i.e., Criterion-A; Appendix
A) were subsequently asked about PTSD symptoms following the most traumatic or stressful
event they had experienced. These questions were designed in order to operationalize the 20
PTSD symptoms from DSM-5 (Criteria B-E), including five questions for criterion B (intrusion),
two questions for criterion C (avoidance), seven questions for criterion D (altered
cognition/mood), and six questions for criterion E (arousal; Chen et al., 2017; Goldstein et al.,
2016). Furthermore, as per DSM-5 diagnostic criteria, participants had to indicate if symptoms
persisted greater than one month, as well as indicate the degree of clinically significant
impairment or distress. Posttraumatic stress disorder was assessed dichotomously, with 0 = no
PTSD and 1 = PTSD, using past year DSM-5 diagnostic criteria for PTSD (see Appendix A).
Type of Traumatic Exposure

Participants were asked to report their most stressful or traumatic exposure (used in the
present study) in accordance with 34 potential response categories, which were further collapsed
into seven categories (as previously done by Sommer et al., 2018): (1) sexual assaultive trauma
(sexually abused before age 18, sexually assaulted as an adult), (2) physical assaultive trauma
(physically abused before age 18, beaten up by spouse/ romantic partner, beaten up by someone
else), (3) life-threatening illness (serious or life-threatening illness), (4) life-threatening injury

(serious or life-threatening injury, injured in a terrorist attack), (5) psychological trauma (saw a
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dead body or body parts, kidnapped/held hostage, stalked, mugged/held up/threatened with a
weapon), (6) witnessed any trauma, and (7) other traumatic experiences (natural disaster, active
military combat, peacekeeper/relief worker, civilian in a war zone, refugee, prisoner of war,
juvenile detention/jail, other).

Previous Adverse and Traumatic Experiences (ACEs)

Participants were asked a number of questions about their family and developmental
history, which discussed ACEs they may have experienced. The present study utilized 29
questions from the NESARC-III that mapped onto 10 categories of adverse childhood
experiences, which were collapsed into three main categories of abuse, neglect, and household
dysfunction (as done by Roos et al., 2013, Tang et al., 2020). ACE questions were entered
dichotomously, with responses over a certain frequency threshold (reported below) coded as the
presence ( = 1) or absence (= 0) of that subtype of ACE.

Abuse. Abuse was collapsed to encapsulate three categories of childhood abuse, including:
(1) emotional abuse (e.g., how often did a parent/other adult living in your home swear at or
insult you or say hurtful things), (2) physical abuse (e.g., how often did a parent/other adult
living in your home push, grab, shove, slap or hit you), and (3) sexual abuse (e.g., how often did
an adult/other person have you touch their body in a sexual way when you didn’t want to or were
too young to know what was happening). These items were based on a 5-point scale (never,
almost never, sometimes, fairly often, or very often.) Respondents were considered to have
experienced physical abuse if they responded “sometimes” or more when asked how often a
parent or other adult living in the respondent’s home had (1) pushed, grabbed, shoved, slapped,
or hit the respondent, or (2) hit the respondent so hard it left marks or bruises or caused an injury.

As previously done by Roos and colleagues (2013), a respondent was considered to have
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experienced emotional abuse if they answered “fairly often” or “very often” to any of the
following scenarios that asked about how often a parent or other adult living in the respondent’s
home: (1) swore at, insulted, or said hurtful things to the respondent; (2) threatened to hit or
throw something at the respondent (but did not); or (3) acted in any other way that made
respondents afraid that they would be physically hurt or injured. The presence of sexual abuse
was defined as any response more often than “never” (on the aforementioned 5-point scale) to
any of 4 questions regarding sexual abuse. These questions investigated the occurrence of
uninvited sexual advances during childhood.

Neglect. Neglect was collapsed to include two categories of childhood neglect: (1) physical
neglect (e.g., how often did a parent/other adult living in your home make you go hungry or not
prepare regular meals), and (2) emotional neglect (e.g., my family was a source of strength and
support; reverse scored). Participants were asked questions related to physical neglect based on a
5-point scale (never, almost never, sometimes, fairly often, or very often.) An alternative 5-point
scale was used for questions regarding emotional neglect (never true, rarely true, sometimes true,
often true, or very often true). As the AUDADIS-5 included only 4 of the original 5 questions
about neglect, the distribution of summed responses to all physical neglect questions in the
NESARC data set was examined and distributed, as done by Roos and colleagues. Emotional
neglect was considered present if the respondent had a reversed-scored sum total of 15 or greater
from the 5 relevant questions, as was also consistent with previous research based on the Child
Trauma Questionnaire (Dube et al., 2003).

Household Dysfunction. Household dysfunction was collapsed to encapsulate five
categories, including: (1) household physical violence (e.g., how often did your father/other adult

male push, grab, slap or throw something at your mother/other adult female), (2) household
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substance abuse (e.g., parent/other adult living in home was a problem drinker/ alcoholic), (3)
household mental illness (e.g., parent/other adult living in home attempted suicide), (4) parental
separation or divorce (e.g., did biological or adoptive parents get divorced or permanently stop
living together before respondent was 18), and (5) household member incarcerated (e.g.,
parent/other adult living in home went to jail or prison). Participants were asked to answer
questions about perceived maternal abuse (from household dysfunction) on a 5-point scale.
Perceived maternal abuse was assessed by asking whether a respondent’s father, stepfather foster
or adoptive father, or mother’s boyfriend had ever done any of the following things to the
respondent’s mother, stepmother, foster or adoptive mother, or father’s girlfriend: (1) pushed,
grabbed, slapped, or threw something at her; (2) kicked, bit, hit with a fist, or hit her with
something hard; (3) repeatedly hit her for at least a few minutes; or (4) threatened to use or
actually used a knife or gun on her. All other questions regarding household dysfunction required
a yes or no answer (as described by Roos et al., 2013).
Cannabis Use Disorder

The AUDADIS-5 was also used to assess cannabis use (e.g., quantity, frequency, duration)
as well as disordered cannabis use in the past year and lifetime periods. The present study
assessed past year CUD dichotomously, with 0 = No CUD and 1 = CUD. CUD was classified
using DSM-5 diagnostic criteria, requiring at least two of eleven substance use symptoms (e.g.,
tolerance, withdrawal, craving) within a 12-month period to obtain a diagnosis (Appendix B;
American Psychiatric Association, 2013).
Demographic Correlates

As done in previous NESARC research by Mota and colleagues (2018) and Goldstein and

colleagues (2016), sociodemographic correlates assessed included six variables: age
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(continuous), sex (male, female), race/ethnicity (White, Black, American Indian/Alaska Native,
Asian/Native Hawaiian/Other Pacific Islander, Hispanic), education (less than high school, high
school or equivalent, some post-secondary or completed), marital status (married or common
law, widowed/separated/divorced, or never married), and household income ($0-$19,999,
$20,000-$34,999, $35,000-$69,999, $70,000+).
Mental Health Comorbidities

The AUDADIS-5 was used to assess other mental health disorders according to DSM-5
criteria. I examined the following dichotomous mental health variables: (1) mood disorders
(including major depressive disorder, dysthymia, bipolar disorder); (2) anxiety disorders
(including generalized anxiety disorder, social phobia, agoraphobia, specific phobias and panic
disorder); (3) personality disorders (including borderline personality disorder, antisocial
personality disorder, schizotypal personality disorder). The AUDADIS-5 has been deemed to
have overall good reliability and validity for mental health disorders (e.g., Grant et al., 2015).
Other Substance Use Disorders

The AUDADIS-5 was also used to assess DSM-5 alcohol, tobacco, and drug use disorders,
including cocaine, crack, hallucinogens, opioids, sedatives, inhalants/solvents, heroin, club
drugs, stimulants and ‘other drug’ use disorders. Cannabis use disorder was excluded from this
category. Drug use disorders were entered dichotomously, with 0 = no DUD and 1 = DUD.

The AUDADIS-5 was also used to assess alcohol use as well as alcohol use disorder in the
past year and lifetime periods. Participants were asked during the face-to-face interview about
their patterns of alcohol consumption. Past year alcohol use disorder was entered dichotomously,

with 0 =no AUD and 1 = AUD.
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Physical Health Comorbidities

Participants self-reported on 32 medical conditions from the past year, and were asked
whether they had been diagnosed by a physician. These conditions included: digestive (irritable
bowel syndrome/inflammatory bowel disease, stomach ulcer, pancreatitis, cirrhosis of the liver,
other liver disease), cardiovascular (angina, myocardial infarction, arteriosclerosis, hypertension,
other heart disease), musculoskeletal (arthritis, osteoporosis, fibromyalgia), endocrine/metabolic
(high triglycerides, high cholesterol, diabetes), infectious (sexually transmitted disease, human
immunodeficiency virus/acquired immune deficiency syndrome, tuberculosis), cancer (breast
cancer, liver cancer, cancer of the mouth/tongue/throat/esophagus, other cancer), respiratory
(chronic bronchitis/emphysema/ pneumonia/influenza), neurologic (stroke, reflex sympathetic
dystrophy/complex regional pain syndrome, traumatic brain injury, epilepsy, other nerve
problems), sleep disorder, and anemia. Physical health comorbidities were entered continuously
and mean centered as a composite score, ranging from 0-32.
Data Analysis

Past year PTSD and CUD dichotomous variables in the NESARC-III were used to create a
four-group dependent variable: (1) neither PTSD nor CUD, (2) PTSD alone, (3) CUD alone, and
(4) comorbid PTSD and CUD. Cross-tabulations were used to calculate the prevalence of
sociodemographic correlates (age, sex, education, marital status, household income), clinical
correlates (previous adverse and traumatic experiences, type of traumatic exposure, severity of
posttraumatic symptoms) and health comorbidities (other mental health disorders, other drug use
disorders, alcohol use disorder, physical health comorbidities) across the four-group dependent
variable. All analyses utilized STATA version 15 (StataCorp, 2017) and were weighted to ensure

representativeness of the sample.
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Differences between the four groups with regards to correlates and comorbidities were
examined using a series of independent, bivariate multinomial logistic regression analyses, with
the four group variable entered as the dependent variable and each correlate entered as the
independent variable in separate regressions. Relative risk ratios (RRR) were calculated for the
association of each correlate with having PTSD alone, CUD alone, or comorbid PTSD and CUD,
when compared to the neither disorder group. In secondary parallel analyses, multinomial
logistic regressions were conducted comparing individuals with PTSD-CUD to individuals with
PTSD alone.

Results

Cross-tabulations were used to calculate prevalence. Past year comorbid PTSD-CUD was
present among 0.4% of the total sample (n = 155). Results of the unadjusted multinomial logistic
regression analyses are presented in Table 1 (demographic correlates) and Table 2 (clinical
correlates and health comorbidities). Primary comparisons used the neither PTSD or CUD
disorder group as a reference group (Table 1 and 2), with secondary comparisons using the
PTSD alone group as a reference group (Table 3).

Demographic Correlates

Individuals in the PTSD alone group were slightly younger (M = 43.0 years), female
(69.0%), White (69.9%), married/cohabiting (47.7%), with some post-secondary education
(58.5%), and household income <20K (29.1%) compared to those in the neither PTSD or CUD
reference group. Individuals in the CUD alone group were primarily younger (M = 31 years),
male (70.1%), White (59.2%), single/never married (57.6%), with some post-secondary
education (52.7%), and household income <20K (34.9%) compared to those in the neither PTSD

or CUD group.
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Individuals with comorbid PTSD-CUD were significantly younger (M = 32) than those
with neither PTSD or CUD (M = 47). Females did not have significantly higher or lower odds of
comorbid PTSD-CUD than males. Black individuals and American Indian/Alaska Native
individuals had higher likelihood of PTSD-CUD than White individuals (RRR=2.35-5.19, all
p<0.01 or better). Hispanics and Asian/Hawaiian/Pacific Islander individuals did not have
significantly higher or lower likelihood of PTSD-CUD than White individuals. Individuals who
were single/never married had 4.37 times the likelihood of PTSD-CUD than individuals who
were married/cohabiting. Individuals who were widowed/separated/divorced did not have
significantly higher or lower likelihood of PTSD-CUD than individuals who were
married/cohabiting. Individuals with high school/GED education or less than high school
education did not have significantly higher or lower likelihood for PTSD-CUD than those with
post-secondary education. Individuals in the 0-19,999 household income group had 7.35 times
the likelihood of PTSD-CUD than individuals with household income over 70K. Individuals
with household income of 20-34,999 and 35-69,999 did not have significantly higher or lower

likelihood of PTSD-CUD compared to those with household income over 70K.
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Table 1

Multivariate Analysis of Sociodemographic Correlates for PTSD, CUD, and Comorbid PTSD-CUD

42

Neither PTSD Alone CUD Alone PTSD - CUD
(n=33,713, 92.9%) (n=1624, 4.5%) n=817, 2.3%) (n=155, 0.4%)
Variable M (SE) RRR M (SE) RRR M (SE) RRR M (SE) RRR
Age (years) 47.11 (0.20) 1.00 43.33 0.99 30.80 (0.61) 0.93 31.82 0.94
(0.42) (0.98-0.99)*** (0.92-0.94)*** (1.35) (0.92-0.95)***
n (%) RRR n (%) RRR n (%) RRR n (%) RRR
Sex
Male 14785 (48.4%) 1.00 457 (31.0%) 1.00 553 (70.1%) 1.00 67 (47.1%) 1.00
Female 18928 (51.6%) 1.00 1167 (69.0%)  2.08 (1.80-2.40)*** 264 (29.9%) 0.40 (0.32-0.50)*** 88 (52.9%) 1.05 (0.71-1.58)
Race/Ethnicity
White 17815 (66.2%) 1.00 937 (69.9%) 1.00 376 (59.2%) 1.00 66 (53.5%) 1.00
Black 7136 (11.6%) 1.00 315 (11.0%) 0.90 (0.74-1.09) 266 (20.5%)  1.98 (1.60-2.47)*** 49 (21.9%) 2.35 (1.29-
4.25)%*
American Indian/Alaska 433 (1.4%) 1.00 56 (4.1%) 2.81 (1.85-4.26)*** 13 (2.7%) 2.18 (0.96-4.94) 9 (5.8%) 5.19 (2.74-
Native 9.84)%**
Asian/Hawaiian/Pacific 1745 (6.0%) 1.00 30 (2.1%) 0.34 (0.20-0.56)*** 23 (2.8%) 0.52 (0.33-0.84)** 3 (3.0%) 0.63 (0.18-2.13)
Islander
Hispanic 6584 (14.8%) 1.00 286 (12.9%) 0.83 (0.70-0.98)* 139 (14.8%) 1.12 (0.90-1.38) 28 (15.7%) 1.31 (0.80-2.13)
Marital Status
Married/Cohabiting 15927 (59.1%) 1.00 610 (47.7%) 1.00 214 (28.8%) 1.00 43 (31.4%) 1.00
Widowed/Div/Sep 8692 (19.4%) 1.00 581 (29.4%) 1.88 (1.66-2.13)*** 122 (13.5%) 1.43 (1.02-2.01)* 28 (18.6%) 1.81 (0.98-3.33)
Single/Never Married 9094 (21.6%) 1.00 433 (22.8%) 1.31 (1.11-1.55)** 481 (57.6%) 5.47 (4.45-6.71)*** 84 (50.1%) 4.37 (2.66-
7.18)%**
Education
Post-Secondary 19595 (61.6%) 1.00 916 (58.5%) 1.00 431 (52.7%) 1.00 78 (55.2%) 1.00
High School or GED 9071 (25.7%) 1.00 437 (25.2%) 1.03 (0.89-1.19) 250 (31.6%) 1.44 (1.19-1.73)*** 41 (26.6%) 1.15 (0.65-2.03)
Less than High School 5047 (12.8%) 1.00 271 (16.4%) 1.35 (1.16-1.57)*** 136 (15.7%)  1.44 (1.13-1.83)** 36 (18.2%) 1.59 (0.97-2.61)
Household Income (USD)
>70K 8376 (33.6%) 1.00 252 (21.7%) 1.00 131 (20.7%) 1.00 12 (12.1%) 1.00
35-69,999 9209 (28.1%) 1.00 402 (27.7%) 1.53 (1.30-1.79)*** 189 (23.7%) 1.37 (1.05-1.79)* 33 (20.7%) 2.04 (0.82-5.08)
20-34,999 7207 (18.5%) 1.00 361 (21.5%) 1.80 (1.48-2.18)*** 180 (20.7%) 1.81 (1.36-2.40)*** 24 (14.7%) 2.20 (0.88-5.49)
0-19,999 8921 (19.8%) 1.00 609 (29.1%) 2.28 (1.91-2.72)*** 317 (34.9%) 2.86 (2.22-3.68)*** 86 (52.5%) 7.35 (3.07-
17.59)%**

Note. PTSD = Post Traumatic Stress Disorder, CUD = Cannabis Use Disorder, RRR = Relative Risk Ratio at 95% Confidence Interval. *p<0.05; **p<0.01; ***p<0.001.
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Table 2

Multivariate Analysis of Health Comorbidities and Clinical Correlates for PTSD, CUD, and Comorbid PTSD-CUD Compared to Neither Disorder

43

Neither

(n=33,713, 92.9%)

PTSD Alone
(n=1624, 4.5%)

CUD Alone
(n=817, 2.3%)

PTSD - CUD
(n=155, 0.4%)

Variable M (SE)/n (%) RRR M (SE)/n (%) RRR M (SE)/n RRR M (SE)/n RRR
(7%) (7%)
Clinical Correlates
Previous Adverse Childhood
Experiences (ACEs)
Abuse 8104 (24.0%) 1.00 978 (61.0%)  4.95 (4.37-5.60)*** 318 (36.5%) 1.82 (L.54-2.14)*** 108 (70.0%) 7.36 (4.41-12.28)%**
Neglect (;éigj,) 100 948 (60.4%)  2.72 (2.44-3.02)%%* 405 (54.1%)  2.09 (1.76-2.49)*** 102 (69.3%)  4.01 (2.35-6.84)***
Household Dysfunction (;;_37302) 100 1014 (64.4%)  2.75 (2.43-3.12)%** 499 (63.0%) 2.58 (2.14-3.12)*** 127 (83.8%) 7.83 (3.85-15.95)%**
Type of Traumatic Exposure
Sexual Assault 1580 (4.5)  1.00  452(26.1%)  7.55(6.57-8.67)***  59(7.1%)  1.62 (1.16-227)** 49 (35.9%)  11.95 (7.94-18.0)%**
Physical Assault 1551 (42%)  1.00  217(12.0%)  3.14 (2.52-3.90)***  63(8.2%)  2.06 (1.52-2.81)*** 21 (123%)  3.21 (1.83-5.63)***
Life Threatening Illness 1867 (62%)  1.00 89 (6.2%) 1.00(0.75-133)  37(44%)  0.69(046-1.05) 13 (9.9%) 1.68 (0.80-3.52)
Life Threatening Injury 1532 (4.8%)  1.00  125(7.7%)  1.64 (1.31-2.06)***  34(4.7%)  0.97 (0.60-1.57) 7 (3.6%) 0.73 (0.30-1.80)
Psychological Trauma 3305(9.7%) 1.00  210(125%) 132 (L11-L56)**  115(12.4%) 131 (1.03-L68)* 21 (13.6%) 146 (0.90-2.38)
Witnessed Trauma 9363 (30.4%) 1.00  355(24.2%)  0.73 (0.63-0.85)*** 270 (35.0%) 123 (LOI-L51)* 36 (21.2%) 0.61 (0.37-1.01)
Other Trauma 2193 (6.9%) 1.00 169 (113%) 173 (142-2.12)*** 70 (8.3%) 1.24 (0.91-1.67) 7 (3.6%) 0.50 (0.20-1.25)
PTSD Symptom Severity 3.82(0.05)  1.00 18.42(0.13) 156 (L52-1.60)*** 630 (025) 1.09 (LOS-L12)*** 1876 (0.50)  1.59 (1.48-1.70)***
Health Comorbidities
gf};g dl\e/[r‘;mal Health 8225(24.0%) 1.00 1342 (81.1%) 13{218,};1"‘ 471 (58.4%)  4.45 (3.73-531)*** 150 (96.8%) 9;%‘? ﬁ;ff‘
gf};g d]zrr;‘g Use 403 (12%)  1.00  112(6.0%)  5.41 (4.24-6.90)*** 106 (13.3%) lffgl()%ff' 38 (24.9%) Zi';ggfﬁs'
Alcohol Use Disorder 4172(123%)  1.00 367 (20.6%)  1.84 (L61-2.11)*** 495 (58.9%) 1;’;32()%3:' 99 (62.1%) 111'7‘?;8()1'33'
Ig;ﬁﬁi‘é iea“h 137(0.02) 100  273(0.09)  1.25(1.22-1.28)***  0.80(0.06)  0.81 (0.76-0.86)***  194(0.27)  1.13 (1.03-1.23)**

Note. PTSD = Post Traumatic Stress Disorder, CUD = Cannabis Use Disorder, RRR = Relative Risk Ratio at 95% Confidence Interval. Health Comorbidities were examined for
past year. Other Mental Health Disorders did not include PTSD. Other drug use disorders did not include CUD. Physical Health Conditions were measured continuous, all other
variables are categorical. *p<0.05; **p<0.01; ***p<0.001.
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Clinical Correlates

Individuals in the comorbid group displayed the highest number of PTSD symptoms,
indicative of the highest PTSD symptom severity compared to individuals with neither disorder.
The comorbid group was associated with increased odds of ACEs, including childhood abuse,
neglect, and household dysfunction (RRR=4.01-7.83, all p<0.001) compared to individuals with
neither disorder. Lastly, PTSD-CUD was associated with increased odds of specific traumatic
exposures, including sexual assault and physical assault (RRR=5.21-6.95, all p<0.001)
compared to individuals with neither disorder.

Results of the unadjusted multinomial logistic regression analyses comparing PTSD-CUD
to PTSD alone (reference group) among clinical correlates and health comorbidities are
displayed in Table 3. In secondary comparisons using PTSD alone as the reference group,
individuals in the PTSD-CUD group presented with higher odds of specific traumatic exposure,
including household dysfunction during childhood, as well as sexual assault (RRR range= 1.58-
2.85, all p’s<0.05). Individuals in the comorbid group presented with decreased odds of other
traumatic exposures when compared to the PTSD alone group (RRR=0.29, p<0.01).

Health Comorbidities

Regarding mental health comorbidities, The PTSD alone group was associated with
increased odds of any past year mental health disorders, a higher number of physical health
conditions, any drug use disorder, and alcohol use disorder, compared to those having neither
disorder (RRR range= 1.25-13.64, all p<0.001).

The CUD alone group was associated with higher odds of past year mental health
disorders, drug use disorders, as well as alcohol use disorder, compared to having neither

disorder (RRR range= 4.45-13.03, p<0.001). CUD alone was also associated with decreased
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odds of physical health conditions compared to having neither disorder (RRR= 0.81, p<0.01).
Lastly, the comorbid group was strongly associated with higher odds of past year mental
health disorders, physical health conditions, drug use disorders, and alcohol use disorder (RRR=

1.13-94.84, p <0.01), compared to having neither disorder.

Table 3

Multivariate Analysis Comparing Comorbid PTSD-CUD to PTSD Alone

PTSD Alone PTSD - CUD
(n=1624, 4.5%) (n=155, 0.4%)
Variable M (SE)/ n (%) RRR M (SE)/ n (%) RRR
Clinical Correlates
Previous Adverse Childhood
Experiences (ACEs)
Abuse 978 (61.0%) 1.00 108 (70.0%) 1.49 (0.87-2.53)
Neglect 948 (60.4%) 1.00 102 (69.3%) 1.48 (0.86-2.54)
Household Dysfunction 1014 (64.4%) 1.00 127 (83.8%) 2.85 (1.38-5.86)**
Type of Traumatic Exposure
Sexual Assault 452 (26.1%) 1.00 49 (35.9%) 1.58 (1.05-2.38)*
Physical Assault 217 (12.0%) 1.00 21 (12.3%) 1.02 (0.56-1.85)
Life Threatening Illness 89 (6.2%) 1.00 13 (9.9%) 1.68 (0.75-3.74)
Life Threatening Injury 125 (7.7%) 1.00 7 (3.6%) 0.45(0.18-1.10)
Psychological Trauma 210 (12.5%) 1.00 21 (13.6%) 1.10 (0.66-1.87)
Witnessed Trauma 355 (24.2%) 1.00 36 (21.2%) 0.84 (0.50-1.42)
Other Trauma 169 (11.3%) 1.00 7 (3.6%) 0.29 (0.11-0.74)**
PTSD Symptom Severity 18.42 (0.13) 1.00 18.76 (0.50) 1.02 (0.95-1.09)
Health Comorbidities
Other Mental Health Disorders 1342 (81.1%) 1.00 150 (96.8%) 6.95 (2.67-18.08)***
Other Drug Use Disorders 112 (6.0%) 1.00 38 (24.9%) 5.21 (3.34-8.13)***
Alcohol Use Disorder 367 (20.6%) 1.00 99 (62.1%) 6.34 (4.19-9.58)***
Physical Health Conditions 2.73 (0.09) 1.00 1.94 (0.27) 0.90 (0.82-0.99)*

Note. PTSD = Post Traumatic Stress Disorder, CUD = Cannabis Use Disorder, RRR = Relative Risk Ratio at 95% Confidence
Interval. Health Comorbidities were examined for past year. Other Mental Health Disorders does not include PTSD. Other drug
use disorders does not include CUD. Physical Health Conditions were measured continuously, all other variables are categorical.
*p<0.05; **p<0.01; ***p<0.001.
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Discussion

The present study examined the sociodemographic and clinical profile of individuals with
comorbid PTSD-CUD in a nationally representative sample of civilian adults. The primary aim
was to highlight pertinent correlates associated with higher likelihood of having comorbid
PTSD-CUD, with the ultimate goal of improving our understanding of the nuanced relationship
between PTSD and CUD. A four-group model was used, in order to highlight meaningful
differences between varying PTSD alone, CUD alone, and PTSD-CUD, in comparison to
individuals who do not have PTSD or CUD. Results of the primary and secondary analyses
illustrate that individuals with comorbid PTSD-CUD typically present with more severe
pathology, when compared to individuals with neither disorder.
Demographic Correlates

Regarding sociodemographic correlates, findings illustrate that individuals with comorbid
PTSD-CUD have higher odds of being younger in age, lower income (0-19,999), being single or
never married, as well as being of Black or American Indian/Alaska Native descent. These
findings are in support of hypothesis that PTSD-CUD would be more prevalent in populations
that are young, single, racial minorities, and with lower income. These findings are in line with
previous research that illustrated higher likelihood of PTSD and CUD independently among
individuals who are younger, with lower income, and from specific racial minorities, including
Black or Native American descent (e.g., Kerridge et al., 2018; Hasin et al., 2016).

Females were more than twice as likely to have PTSD than males, while having less than
half of the likelihood of CUD than males. There was no significant relationship observed
between the comorbid group and sex, likely due to different sex differences for PTSD and CUD

independently. These findings supported the hypothesis that PTSD-CUD would occur
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approximately equally in males and females, consistent with previous research identifying males
had increased likelihood of CUD (e.g., Leadbater et al., 2019; Weaver & Etzel, 2003) and
females had increased likelihood of PTSD, independently (e.g., Kessler et al., 1995; Breslau
2009; Secades-Villa & Ferndndez-Artamendi, 2017). These findings suggest that treatment
interventions should consider sex differences in motivations and rates of cannabis use among
individuals with PTSD (Khan et al., 2013; Cooper et al., 2017). Tailoring treatment approaches
to account for sex differences could help reduce the progression of cannabis use to CUD,
particularly among men who are more likely to use cannabis in social or recreational contexts. It
could also help to screen women who may be more at risk for developing PTSD and deliver
earlier, more timely interventions. Understanding the complex interactions between PTSD and
CUD across sexes works to support more nuanced treatment models that can improve clinical
outcomes.
Clinical Correlates

All three mental health disorder groups of PTSD, CUD, and PTSD-CUD illustrated
increased odds of reporting ACEs (including abuse, neglect, and household dysfunction)
compared to individuals having neither PTSD nor CUD. These findings suggest that traumatic
experiences during childhood are associated with both posttraumatic stress and cannabis use in
adulthood, consistent with past research on PTSD and CUD independently showing higher
prevalence of ACEs among individuals with SUDs (Leza et al., 2021; Trovani et al., 2023).
Individuals in the comorbid PTSD-CUD group displayed the highest risk ratio for abuse, neglect,
and household dysfunction compared to individuals having neither disorder, supporting the
prediction that individuals with PTSD-CUD would display with higher rates of ACEs. In

comparing individuals with PTSD-CUD to PTSD alone, individuals in the comorbid group
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displayed increased odds of experiencing household dysfunction in childhood. These findings are
in line with previous research suggesting that traumatic experiences during childhood
significantly contribute to both mental health and substance use disorders later in life (e.g., Anda
et al., 2006, Felitti et al., 1998). These findings are important because they highlight the strong
link between ACEs and both PTSD and cannabis use in adulthood. The fact that the PTSD-CUD
group displayed the highest risk ratios for abuse, neglect, and household dysfunction further
emphasizes the impact of childhood trauma on the development of these comorbid conditions.

In regards to types of traumatic exposure, I predicted higher rates of traumatic exposure for
PTSD-CUD compared to having neither disorder. This hypothesis was partially supported, as
individuals with PTSD-CUD had higher likelihood of two types of traumatic exposure, sexual
and physical assault. It is important to note that all three mental health groups of PTSD, CUD,
and PTSD-CUD were associated with increased likelihood of sexual assault and physical assault,
with the comorbid group displaying the highest risk ratio of all three groups. These findings are
also consistent with previous research by Campbell and colleagues (2020) wherein the high
PTSD symptom group was associated with childhood sexual abuse. Previous research by Foa
and colleagues (1992) suggests that physical and sexual assault significantly disrupt an
individual's basic assumptions of safety, control, and predictability in the world, which likely
contributes to the development of PTSD. In other words, the unpredictability of assault
combined with the loss of control experienced can make it challenging for individuals to regain a
sense of normalcy and safety following an assault. These results suggest that certain types of
traumatic experiences place individuals at higher risk for developing mental health disorders and
drug disorders, which is pertinent for understanding who is at higher risk for developing PTSD

or CUD following a traumatic experience. Understanding the specific types of traumatic events
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that increase the risk of PTSD is fundamental to improving prevention and treatment efforts,
placing more focus on individuals who are most at risk for PTSD-CUD.

Furthermore, individuals in the comorbid group displayed the highest risk ratio for PTSD
symptom severity of any of the three groups, although increased prevalence of PTSD symptom
severity was not significantly greater than those in the PTSD alone group. Understanding
differences in PTSD symptom severity is important as individuals with more severe PTSD
symptomatology tend to have worse and distinct clinical outcomes compared to those with lower
PTSD symptom severity (Campbell et al., 2020). Identifying and treating those with both PTSD
and CUD, especially individuals with high severity symptoms, would likely be beneficial to
improve treatment outcomes. These findings illustrate the need for more nuanced approaches to
comorbid disorder treatment that account for complexities of the interactions between PTSD and
CUD.

There is still much clinical debate on whether cannabis use is helpful for managing PTSD
symptomatology. This study contributes meaningful information on the comparison of PTSD
symptomatology among individuals with comorbid PTSD-CUD versus PTSD alone, to examine
whether individuals with the comorbidity are experiencing an increase or reduction in their
PTSD symptoms. As there was no significant difference observed in PTSD symptom severity
was observed between the comorbid PTSD-CUD and PTSD alone groups, it appears as though
cannabis use (in the context of disordered use) is not associated with an improvement of PTSD
symptoms. These findings provide further evidence that the relationship between PTSD and
CUD needs further investigation, in order to understand meaningful clinical differences between
different types of cannabis use patterns. Overall, this research is necessary in order to drive

appropriate treatment recommendations and protocols for individuals with comorbid PTSD and
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CUD.
Health Comorbidities

Individuals with a higher number of PTSD symptoms have been previously associated with
an increased number of mental health comorbidities, as well as poorer mental and physical health
(Campbell et al., 2020). Therefore, I predicted that individuals with PTSD-CUD would display
higher rates of mental health comorbidities, compared to having neither disorder. Comorbid
PTSD-CUD was associated with approximately 95 times higher odds of other mental health
comorbidities, compared to individuals having neither disorder. PTSD-CUD was also associated
with approximately 7 times higher odds of mental health comorbidities when compared to
individuals with PTSD alone. These findings are highly important, as they illustrate that
individuals with PTSD-CUD are experiencing significantly more mental health challenges
compared to individuals with PTSD who do not have CUD. This suggests that disordered
cannabis use may be increasing the mental health challenges associated with PTSD, rather than
helping to manage PTSD symptoms. This information is imperative for both the public and
clinicians to better identify and treat individuals with PTSD who are using cannabis, offering
psychoeducation on risks associated with cannabis use and potentially more tailored
interventions for individuals with PTSD using cannabis.

I also examined the association between PTSD-CUD and other substance use disorders,
including alcohol use disorder as well as drug use disorders overall. Based on prior literature, I
predicted that individuals with PTSD-CUD would present with higher rates of other drug use
disorders, as well as alcohol use disorder, compared to individuals with neither disorder. These
hypotheses were supported as the PTSD-CUD group was associated with approximately 28 times

higher odds of other drug use disorders compared to those with neither PTSD or CUD. They also
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had approximately 5 times higher likelihood of other drug use disorders than those with PTSD
alone. Individuals with PTSD-CUD had approximately 12 times higher likelihood of AUD
(compared to neither) as well as approximately 6 times higher likelihood of AUD compared to
individuals with PTSD. This is in line with previous research (e.g., Turna & MacKillop, 2021)
that alcohol and cannabis use tend to co-occur. These findings suggest that individuals with the
comorbidity have significantly higher likelihood of AUD compared to individuals with PTSD
alone, who maintain a relatively high likelihood of AUD as is. These findings appear to suggest
greater likelihood of polysubstance use among individuals with comorbid PTSD-CUD,
highlighting the increased risk for developing alcohol and other drug use disorders compared to
those with PTSD alone. This information is important for clinicians to be aware of in this
population and to screen for polysubstance use during treatment. By understanding this
heightened risk, interventions can be better tailored to address not only PTSD and cannabis use
but also the likelihood of co-occurring substance use disorders, leading to more comprehensive
and effective care.

The hypothesis that individuals with PTSD-CUD would display higher rates of physical
health comorbidities when compared to individuals with neither disorder was also supported.
Interestingly, when compared to individuals with PTSD alone, individuals with PTSD-CUD had
less odds of physical health comorbidities. One possible explanation for these findings is that
individuals who use cannabis tend to be younger, which might account for fewer physical health
issues compared to older individuals with PTSD alone (e.g., Hasin et al., 2016). Another possible
explanation is that after using cannabis, individuals may be less cognitively alert and therefore
may notice their physical health problems less. It is also possible that the addition of cannabis

use (associated with CUD) may be beneficial for physical health comorbidities. Cannabis use



PTSD AND CANNABIS USE 52

could potentially alleviate pain, distress, or other physical symptoms, leading these individuals to
experience fewer comorbid physical health conditions or perceive them as less severe (Ware et
al., 2010). Another possibility is that individuals with PTSD-CUD might be less likely to access
medical care overall, due to avoidance behaviors, fear of judgement or stigma, or beliefs that
cannabis is effectively addressing their health concerns (e.g., Walsh et al., 2017). This may result
in fewer diagnosed physical health conditions. Evidently, further research is needed to determine
specifically if there are potential benefits to any physical health conditions with cannabis use, as
well as distinguishing severity of use measures for cannabis use to determine helpful versus
potentially harmful impacts of various usage patterns.
Strengths and Limitations

The present study presented with notable strengths as well as limitations. First, utilizing
data collected by the NIAAA for secondary data analysis allowed a large sample to be examined
with limited resources. The large sample size also improved the overall generalizability and
reliability of the results, as well as providing the opportunity for more detailed subgroup analyses
that likely would have not been possible with a smaller sample size. However, as the dataset was
cross-sectional in design, no causal relationships between variables could be established. Second,
as most variables in the NESARC (including substance use, adverse childhood experiences, and
traumatic exposure) are self-reported by participants, responses are subject to recall and memory
biases that increase in likelihood over time. This is especially relevant for reported substance use
and history of traumatic exposure, which are experiences in themselves that may worsen memory
recall. In addition to challenges with memory, individuals with a history of traumatic experiences
may experience more shame about their substance use that may lead them to be intentionally

dishonest with themselves or others. Individuals with a history of traumatic exposure during
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childhood often experienced higher rates of shame that are associated with higher rates of
substance use and substance use problems (e.g., Dearing et al., 2005; Bhuptani et al., 2024;
Koenig, 2021). Furthermore, shame has been demonstrated to be both an antecedent and
consequence of substance use in various contexts (Luoma et al., 2019). Therefore, increased
experiences of shame among individuals with substance use may lead them to conceal or
underreport their substance use. They may find it difficult to be honest or self-reflect about their
patterns of substance use, as it may bring up painful emotions. This may have led individuals to
underreport their usage and be classified incorrectly to group membership. Third, as the dataset
was collected in 2012-2013, it is possible that the findings presented here are now somewhat
outdated. This is of particular relevance, as since legalization of recreational cannabis across
sixteen jurisdictions from 2012-2020 (Patton, 2020), it is possible that patterns of use have
changed over this time. Lastly, due to the fact that some population segments were not able to be
interviewed for the NESARC-III (such as homeless individuals, prisoners, those in hospital,
etc.), the estimates presented may underestimate the true prevalence of substance use disorders.
Future Directions

Further research is needed in order to identify which mental health and drug use disorders
occur most often alongside comorbid PTSD-CUD, as well as establishing effective treatment for
individuals in this highly comorbid group. Due to the high rates of mental health comorbidities
and substance use disorders among individuals with PTSD-CUD, future research should also
examine a potential relationship between PTSD-CUD and suicidal behaviors. Future research
may also continue to examine additional clinical correlates of traumatic experience to further
illustrate which individuals may be at higher risk for severe posttraumatic symptoms, as more

severe posttraumatic symptoms appear to place them at higher risk for PTSD-CUD. Due to the
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prominent worsening of mental health correlates associated with PTSD-CUD, as well as the
increased accessibility of cannabis in North America, this understanding is relevant to direct
prevention efforts amongst the general population. Furthermore, additional research should also
aim to separate or classify different types of cannabis use patterns, in order to more accurately
understand the role of cannabis as it contributes to PTSD symptomatology. This may involve
studying cannabis use more broadly, and expanding the present research beyond disordered use
to other types of cannabis use patterns.

Results indicate that individuals with PTSD-CUD have lower odds of physical health
comorbidities compared to those with PTSD alone. Future research can determine whether this is
an age related effect as well as continue to examine whether cannabis use may improve certain
areas of physical health, provide temporary relief from symptoms, or have a placebo effect. It is
also possible that individuals may be reporting fewer physical health symptoms if their cannabis
use is masking their symptoms. This could delay necessary medical care, potentially leading to
worse outcomes down the road. Research has indicated that while cannabis can offer temporary
symptom relief, it might also facilitate an increase in avoidance behaviors, that may ultimately
reduce effective treatment seeking behaviors (e.g., Bonn-Miller et al., 2011). It would be
beneficial for clinicians to openly discuss cannabis use with their patients, doing their best to
foster a nonjudgemental approach that encourages individuals to share their experiences with the
shared goal of improved care. It is possible that some individuals may be missing critical
opportunities for formal care and interventions that may be more suitable to their needs and
goals. Moreover, further research is needed to examine how different aspects of cannabis use,
including method of delivery, dosage, frequency of use, and type of cannabis product used,

impact both PTSD symptoms and physical health. These findings would help to illustrate if



PTSD AND CANNABIS USE 55

certain patterns of cannabis use are beneficial or harmful for symptomatology (e.g., Yehuda et
al., 2015).

These findings also illustrate the need for public psychoeducation and knowledge
dissemination, especially as cannabis has become more widely used and socially accepted. There
is a real need for public health campaigns to address the complexities of cannabis use in
populations at risk for PTSD, highlighting both the potential risks and benefits of working with a
clinician for optimal care. Emphasizing professional treatment over self-medication could reduce
the risks associated with dependence and support healthier coping mechanisms. Additionally, the
observed relationship between PTSD, cannabis use, and fewer reported physical health issues
suggests the need for integrated treatment approaches. Interventions that address both PTSD and
substance use simultaneously could be particularly beneficial to improve treatment outcomes
(e.g., Back et al., 2014; McGovern et al., 2011).

Overall, these findings emphasize the importance of holistic, patient-centered care that
considers the interaction between mental health and physical health. Social determinants,
including socioeconomic status, access to healthcare, and perceived stigma, may all influence
how cannabis use and PTSD impact one another (e.g., Breslau, 2009). Understanding these
factors in greater detail would likely be beneficial in developing more targeted public health
interventions to support those most at risk. Research regarding the relationship between PTSD
and cannabis use disorder is imperative now more than ever in order to guide best practice

guidelines for both the public and practitioners.
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Abstract

Among individuals with PTSD, research ascertains both perceived therapeutic benefits
and harms associated with cannabis use. This reported disparity may be explained by differing
types of cannabis use patterns that are associated with distinct clinical outcomes. The present
study utilized latent mixture modelling (LMM) to identify cannabis use profiles among
individuals with lifetime PTSD who endorsed lifetime cannabis use (N = 1145), in a large
sample of adult civilians from the National Epidemiologic Survey on Alcohol and Related
Conditions IIT (NESARC-III). The LMM was run in Mplus using the R3STEP method. Five
cannabis use variables were inputted into the LMM, including: (1) age of first use, (2) quantity of
use, (3) frequency of use, (4) medicinal cannabis use, and (5) disordered cannabis use (CUD).
Four distinct cannabis use classes were identified, including: moderate severity (mid-teen onset,
moderate quantity, high frequency daily use), low stable use (adult onset, low quantity and
frequency use), low variable use (late-teen onset, low quantity, moderate frequency use), and
high severity (early teen onset, daily use, high quantity, high frequency). Moderate and high
severity classes had earlier age of first use, significantly more medicinal use, and increased odds
of past year CUD (OR = 0.15-0.43, all p<0.001). Participants in the low variable use class were
significantly older than those in the moderate severity class, while the high severity class had
significantly more males than any of the other three classes. The high severity class was the only
class associated with increased odds of PTSD symptom severity (OR = 0.78-0.81, p<0.05).
Tobacco use disorder was associated with increased odds among the moderate and high severity
classes compared to both low severity classes (OR = 0.26-0.49, p<0.05 or lower). Results
illustrate key differences among cannabis use patterns that are imperative to improving our

understanding regarding the relationship between PTSD and cannabis use.
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Introduction

Posttraumatic stress disorder (PTSD) is a mental health disorder characterized by intrusion,
avoidance, cognitive, mood, arousal, and reactivity symptoms, following exposure to death,
serious injury, or sexual violence (American Psychiatric Association, 2013). The relationships
between PTSD and substance use have been well established. Cannabis and alcohol are the most
commonly used substances among individuals with PTSD (e.g., Turna & MacKillop, 2021; Mills
et al., 2006; Anthenien et al., 2021), for a variety of reasons, including enhancement, expansion,
coping, relaxation, conformity, and socialization motives (Anthenien et al., 2021; Bresin &
Mekawi, 2019; Reilly et al., 1998; Simons et al., 2000; Bonn-Miller et al., 2014a; Bordieri et al.,
2014). There are more than 104 different types of cannabinoids (EISohly & Gul, 2014),
including delta-9-tetrahydrocannabinol (THC) and cannabidiol (CBD), as well as a number of
synthetic cannabinoids (e.g., nabilone) that have been developed in capsule form (National
Academies of Sciences, Engineering & Medicine, 2017). Although widely understood that
cannabis is frequently used by individuals with PTSD, the interaction between cannabis use and
PTSD symptomatology is not well understood, with research on the topic described as “sparse
and inconclusive” (O’Neil et al., 2017).

There are inconsistent, mixed findings regarding the therapeutic use of cannabis for
symptom management among individuals with PTSD. Some individuals self-report that cannabis
is beneficial for reducing PTSD symptoms (Greer et al., 2014; Elms et al., 2019; Cameron et al.,
2014), as well as improving secondary issues of sleep, mood, anxiety, and stress (Fraser, 2009;
Cameron et al.; Bonn-Miller et al., 2014a; Jetly et al., 2015). Cannabis has been self-reported as
“moderately” to “quite a bit” helpful among individuals with PTSD using medicinal cannabis,

despite simultaneously reporting a high number of cannabis use problems (e.g., Bonn-Miller et
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al., 2014a). Greer and colleagues compared individuals who do not use cannabis to individuals
who were prescribed medicinal cannabis for treatment of PTSD. They reported a greater than
75% reduction in intrusion, avoidance, and negative alteration PTSD symptoms, however the
sample was limited to individuals who had already found cannabis helpful for PTSD symptom
management. Alternatively, a clinical trial by Fraser examined the effectiveness of nabilone in
treatment resistant nightmares among individuals with PTSD. They reported a 72% reduction or
elimination of nightmares, with 28% discontinuing nabilone due to side effects. However, only
9% of participants experienced successful discontinuation of nabilone after 4-12 months of
pharmacotherapy (i.e., their nightmares returned if nabilone was stopped).

Alternatively, some individuals with PTSD experience no improvement (Bonn-Miller et
al., 2014a; Johnson et al., 2016) or worsening of their PTSD symptoms (Wilkinson et al., 2015;
Hinojosa et al., 2023; Manhapra et al., 2015; Metrik et al., 2016) with cannabis use. Wilkinson
and colleagues conducted a comprehensive, longitudinal study of 2,276 veterans to examine four
groups of individuals with PTSD, including those with no cannabis use at admission or
discharge, those who used cannabis at admission but not after discharge, those who used
cannabis at admission and after discharge, and those using cannabis after discharge but not at
admission. They found that cannabis use was significantly associated with negative outcomes in
PTSD symptom severity, violent behavior, and concurrent alcohol/drug use. Interestingly, they
also found that at follow up, those who had never used or had stopped using cannabis at
discharge had the lowest levels of PTSD symptoms, while those who had started use after
discharge had the highest levels of violent behavior. These findings appear to suggest that
cannabis use is associated with more severe PTSD symptomatology, as well as other undesirable

behaviors. Boden and colleagues (2013) examined the association between PTSD and cannabis
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use (nonspecific type) among 94 veterans with cannabis dependence (now CUD) immediately
before cannabis cessation. They found that compared to participants without PTSD, participants
with PTSD endorsed significantly higher coping motives, and reported increased rates of craving
and withdrawal symptoms. These findings continue to suggest a complex, nuanced relationship
between PTSD symptoms and cannabis use. Evidently, further research is needed to examine the
relationships between PTSD symptomatology and motives for cannabis use. A more recent study
by Hinojosa and colleagues (2023) examined the association between different types of cannabis
users and PTSD symptoms, among females who experienced a recent criterion A traumatic
event. They found that among all three groups of cannabis users (low, increasing, and high
cannabis use), cannabis use (nonspecific type) was associated with increased PTSD
symptomatology at both time points of 8 and 12 weeks. These findings appear to suggest that
cannabis use after traumatic exposure is associated with worsening of PTSD symptomatology.
Collectively, these studies highlight the potential risks associated with cannabis use among
individuals with PTSD, suggesting that cannabis use may potentially worsen symptoms rather
than provide symptom relief.
Heterogeneity of Cannabis Use

As there are inconsistent and inconclusive findings regarding the therapeutic use of
cannabis among individuals with PTSD, it appears likely that the disparity observed between
helpful and harmful therapeutic uses may be at least partially attributable to assessing cannabis
use homogenously. Examining patterns of cannabis use homogenously appears to neglect
meaningful differences between varying patterns of cannabis use, as previous research on
cannabis use often does not regulate or report specific types of cannabis products used,

frequency of cannabis use, or quantity and duration of use (e.g., Bonn-Miller et al., 2014b;
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Johnson et al., 2016; Elms et al., 2019; Greer, et al., 2014).

To this point, recent research on comorbid PTSD and substance use disorders has
emphasized the fundamental importance of addressing heterogeneity within substance use
patterns (e.g., Contractor et al., 2019). A meta-analysis by Pearson (2019) noted that cannabis
use presents with significant heterogeneity related to negative consequences, that are not
explained by a single factor of cannabis use. Furthermore, Kroon and colleagues (2020)
conducted a systematic review that highlighted potential moderators of CUD in the brain,
including age of use onset, heaviness of use, CUD severity, the ratio of 9-tetrahydrocannabinol
to cannabidiol, and the severity of comorbid disorders. These findings suggests that additional
factors of cannabis use must be taken into account to portray the effects of cannabis use among
individuals with PTSD accurately.

In determining which severity of use indicators appear to be most influential, Canada’s
lower-risk cannabis use guidelines discuss age of first cannabis use, choice of cannabis product
(i.e., high versus low THC and CBD), method of consumption (i.e., smoking, edibles), frequency
of use, intensity of use, and genetic risk factors as severity of use indicators that place individuals
at higher risk for consequences of cannabis consumption (as discussed by Fisher et al., 2017).
Frequency is arguably the most robust and widely used measure of cannabis use severity, with
“substantial evidence for a statistical association between increases in cannabis use frequency
and the progression to developing problem cannabis use” (National Academies of Sciences,
Engineering & Medicine, 2017, p.337). In a previous latent class analysis of cannabis use,
Fischer and colleagues (2009) found that earliest age of first use and highest frequency of use
was associated with higher risk of harm among individuals with CUD. Among individuals with

PTSD, higher frequency of cannabis use has been consistently linked to increased symptom
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severity. Bonn-Miller et al. (2014b) found that individuals with PTSD who used cannabis more
frequently reported more severe PTSD symptoms over time. Similarly, studies have shown that
increased frequency of cannabis use is associated with worse overall clinical outcomes, including
greater anxiety, depressive symptoms, and reduced functional ability among individuals with
PTSD (Yehuda et al., 2015; Wilkinson et al., 2015). Leadbeater et al. (2018) also demonstrated
that high cannabis use frequency is associated with increased psychotic and depressive
symptoms, which co-occur with PTSD.

The majority of previous research on cannabis use has neglected to investigate the impact
of quantity of cannabis consumption (i.e., amount of cannabis consumed) on health outcomes (as
discussed by Callaghan et al., 2020), despite research that cannabis use quantity is associated
with cannabis related problems (e.g., Zeisser et al., 2012). In fact, low risk guidelines on
cannabis use caution individuals to avoid daily use, however make no mention on quantity of use
(Fischer et al., 2017). Zeisser and colleagues discuss how this may be partially due to the fact
that there is no easy way to standardize quantity of cannabis consumption, in comparison to
alcohol which has a “standard size drink.”

Furthermore, any amount of cannabis use inherently comes with the risk of developing
CUD, including symptoms of cannabis dependence and tolerance. While some individuals who
use cannabis report low frequency, low quantity of use that is associated with lower risk of CUD,
others report high frequency, high quantity use patterns that may facilitate development of CUD
(e.g., Leung et al., 2020). Previous reviews and research have examined the relationship between
frequency of cannabis use and progression to disordered cannabis use (i.e., CUD; Robinson et
al., 2022; Callaghan et al., 2020; Schuster et al., 2019; Leung et al., 2020), illustrating that CUD

is significantly associated with increased quantity of cannabis use, frequency of cannabis use,
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and the quantity-by-frequency interaction (Callaghan et al., 2020). Schuster and colleagues
(2019) found that frequency of cannabis use, beliefs about use, perceived cognitive abilities, and
reported anxiety were all associated with increased CUD severity in young adults with regular
cannabis use patterns.

Additionally, there may be significant differences in clinical outcomes between medicinal
and recreational cannabis use. Medicinal cannabis use has been associated with higher rates of
cannabis use and PTSD symptomatology compared to recreational cannabis use (Loflin et al.,
2017). Findings by Wall and colleagues (2019) demonstrated that individuals who use cannabis
for both medical and recreational motives, as well as medical only users demonstrate higher
prevalence of medical conditions and lower physical quality of life. Moreover, medicinal
cannabis use has been associated with more severe cannabis use profiles (Fischer et al., 2010),
and there is some evidence to suggest that medicinal cannabis use has been previously shown to
be higher among people with CUD (Choi et al., 2017). There is minimal research overall
examining differences between recreational and medicinal cannabis use, partially due to the fact
that cannabis was an illegal substance until recent years.

Recent systematic reviews have noted contradictory, inconclusive, and limited findings
regarding safety and efficacy of medicinal cannabis for the treatment of PTSD (Shishko et al.,
2018; Orsolini et al., 2019). Shishko and colleagues reviewed five studies evaluating the use of
medicinal cannabis for PTSD, including three studies that discussed potential benefits of
medicinal cannabis use and two that discouraged medicinal cannabis use. Orsolini and
colleagues reviewed 12 studies examining four types of cannabis and CBD use (Nabilone, CBD,
THC, or combined CBD+THC) for PTSD symptom management. Their findings were mixed,

with studies reporting reduction in PTSD symptom severity (5 studies; all four types), some
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reporting no change (2 studies; CBD+THC, THC), and some reporting worsening of PTSD
symptom severity (1 study; CBD+THC). Five studies reported improvement in insomnia and
reduction of nightmares (Nabilone, CBD+THC, THC). They reported health risks and chronic
use risk associated with cannabis use. Therefore, it appears that medicinal cannabis use may be
associated with more severe use patterns that are likely associated with undesirable clinical
outcomes, or may develop into problematic use patterns.

It is fundamentally important to the study of PTSD and cannabis use to investigate
variability in cannabis use severity patterns, such as quantity of use, frequency of use, age of first
use, medicinal use, disordered use, and polydrug use (e.g., Callaghan et al., 2020; Pearson,
2019), in order to provide evidence-based recommendations for PTSD treatment.

Latent Mixture Modelling

Person-centered analytic approaches, such as latent class analysis and mixture modelling,
are useful in differentiating large-scale, heterogeneous groups into distinctive subpopulations.
This is accomplished by identifying relationships or patterns between pertinent variables (Dean
& Raftery, 2010; Collins & Lanza, 2010; McCutcheon, 2002; McCutcheon, 1987; Hochheimer et
al., 2020). Prior research utilizing latent mixture modelling for substance use disorders among
individuals with PTSD has produced three-class solutions (Anderson et al., 2017; Contractor et
al., 2017; Contractor et al., 2019; Tomczyk et al., 2016) as well as five-class solutions (Kearns et
al., 2020), although the latter incorporated variables of coping strategy utilization that likely
affected the number of classes identified. Research by Contractor and colleagues (2019)
investigated latent classes of substance use (SU) among individuals with PTSD. They utilized
PTSD symptoms, alcohol use, and drug use responses in order to classify different subgroups of

individuals with PTSD who used substances. They found three distinct classes, including low
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PTSD symptoms and SU, moderate PTSD symptoms/drug use and high alcohol use, and high
PTSD symptoms and SU. These three groups primarily differed on measures of symptom
severity, and produced differential outcomes on measures of depression and reckless behavior.
This illustrates that severity of use patterns tend to produce differing clinical outcomes among
people with PTSD. Second, Kearns and colleagues (2020) examined latent classes of substance
use among individuals who had experienced at least one DSM-5 Criterion A traumatic event. By
examining PTSD symptom severity and endorsement of substances, they identified five classes
that they classified as: (1) asymptomatic PTSD/low substance, (2) asymptomatic PTSD/high
substance, (3) low PTSD/low substance, (4) moderate PTSD/moderate substance; and (5) high
PTSD/moderate substance. The term “asymptomatic PTSD” was used to denote individuals with
relatively few PTSD symptoms who had still been exposed to a DSM-5 Criterion A traumatic
event. This illustrates that higher PTSD symptom severity scores tend to be associated with
higher substance use, however does not speak to cannabis use specifically.

Previous class analysis of cannabis use patterns among the general population has
identified important cannabis severity use measures that produce differential clinical outcomes.
Research by Fischer and colleagues (2017) on typologies of cannabis users among a Canadian
adult sample utilized six cannabis use variables for latent mixture modelling, including: (1) age
of first use, (2) frequency past 30 days, (3) frequency past three months, (4) quantity consumed
past year, (5) medicinal use, and (6) with whom used. The study identified a four-class solution
for the data, whereby early age of first use and highest frequency of use were associated with
poor clinical outcomes, including other illicit drug use, health problems, and cannabis use
problems. This study can be used to frame pertinent cannabis use severity measures (i.¢.,

frequency, quantity, age of first use, medicinal use) that are important in class analysis.
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Two novel research studies (Contractor et al., 2019; Kearns et al., 2020) have utilized
latent class analysis to examine substance use typologies among individuals with PTSD,
however did not isolate cannabis use from overall substance use profiles. Cannabis may present
with unique consumption patterns and differential clinical outcomes in comparison to other
substances. Previous research has demonstrated that differing substances are associated distinctly
with different PTSD symptoms (e.g., Avant et al., 2011; Jakupcak et al., 2010; Khoury et al.,
2010). Additionally, due to the fact that medicinal cannabis is prescribed for the treatment of
PTSD, it is important to examine the relationship between cannabis use and PTSD specifically,
in order to better ascertain helpful versus harmful patterns of use.

To my knowledge, only one recent study by Hinojosa and colleagues (2023) utilized latent
mixture modelling to examine the associations between different types of cannabis use patterns
(low, high, and increasing use) and PTSD symptoms, among females who experienced a recent
criterion A traumatic event. Albeit these individuals did not have a formal PTSD diagnosis. They
found that among all three groups of individuals who used cannabis, cannabis use was associated
with increased PTSD symptomatology at follow up week 8 and 12 time points. However, this
study did not have a comparison group of individuals without cannabis use, making it difficult to
differentiate if the worsening of symptoms is specific to cannabis use, or would have occurred
following the traumatic event alone.

Treating cannabis use as a unified construct negates the importance of widely recognized
substance use severity indicators, such as frequency of use, quantity of use, age of onset of use,
number of years of use, and medicinal use that are associated with disordered use patterns (e.g.,
Callaghan et al., 2020). Previous research has often neglected to examine specific subtypes of

cannabis products and specific patterns of cannabis use that may be associated with differential
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clinical outcomes. Information regarding which cannabis use profiles are associated with various
severity of use indicators is beneficial in order to develop more tailored treatment interventions
that address specific risk factors and needs of each subgroup, with the goal of reducing adverse
effects (e.g., CUD), disorder symptomatology, and functional impairment. Furthermore,
improved understanding of heterogeneity of cannabis use patterns can be used to make sense of
the body of research that ascertains both perceived advantages and harms of cannabis use for
individuals with PTSD.
The Present Study

Using a cross-sectional large sample of adults in the United States, the present research
utilized latent mixture modelling to identify unique cannabis use profiles among individuals with
lifetime PTSD. Five main cannabis use variables were inputted into the latent mixture model,
including: (1) quantity of use, (2) frequency of use, (3) age of first use, (4) disordered use, and
(5) medicinal cannabis use. (See Appendix D). Once I identified distinct cannabis use profiles,
selecting the model with the best fit, I then examined the relationship between the cannabis use
profiles and PTSD symptom severity, as well as other sociodemographic and clinical correlates.
Due to the fact that cannabis use appears heterogeneous and presents with varied clinical
presentation, I expected that the LMM would produce three to five distinct profiles of cannabis
usage, in line with a previous LMM examining PTSD and SUD (Contractor et al., 2019; Kearns
et al., 2020). I predicted the cannabis use profiles would differ on measures of overall severity,
with certain classes presenting with more severe use patterns.

The primary goal of the study was to differentiate between high and low risk patterns of
cannabis use among individuals with PTSD. I expected to find at least one high risk group,

characterized by early onset use, high frequency and quantity of cannabis use, as well as at least
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one low risk group, characterized by later age of first use, as well as low frequency and quantity
of use.

Prior research by Wilkinson and colleagues (2015) indicated that cannabis use was
associated with worse PTSD symptom severity among individuals with PTSD. Therefore, I
predicted there would be an association between more severe cannabis use classes (high
frequency, high quantity, early age of first use) and increased PTSD symptom severity. I also
expected to find that more severe cannabis use classes would be associated with substance use
disorders, including alcohol use disorder and tobacco use disorder, based on previous research on
PTSD and AUD co-occurrence (e.g., Turna & MacKillop, 2021), as well as PTSD and tobacco
co-occurrence (e.g., Estey et al., 2021).

Lastly, both cannabis use and cannabis use disorder have been associated with reduced
quality of life in the general population (Lev-Ran et al., 2012; Goldenberg et al., 2017), with
lowest scores among individuals who used cannabis heavily or met criteria for CUD. Therefore,
the present study hypothesized that cannabis use would be associated with reduced mental and
physical quality of life among individuals with PTSD. Specifically, I predicted that high severity
profiles (early age of first use, high frequency, high quantity) would be associated with the
lowest quality of life scores.

Method
Participants
The present study utilized data from the National Epidemiological Survey for Alcohol and
Related Conditions Wave Three (NESARC-III), collected by the National Institute on Alcohol
Abuse and Alcoholism (NIAAA). The NESARC-III was conducted from April 2012 through

June 2013 using multistage probability sampling, with detailed recount of data collection
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protocols detailed elsewhere (e.g., Grant et al., 2014). The NESARC-III includes a civilian
sample of noninstitutionalized adults living in the United States of America, including inactive
veterans, excluding active service members to maintain confidentiality (Grant et al., 2014).
Additionally, Black, Hispanic, and Asian adults were sampled at a higher rate than the remainder
of the population intentionally to increase power and reliability of the information provided by
these marginalized groups. The target sample size was determined based upon prior NESARC
wave designs to provide sufficient power with a cutoff of 80% and a minimum effect size greater
than 3% (Cudjoe, 2019).

A total of 44,931 individuals were selected to participate in the NESARC-III, however
1,567 were ineligible for interview due to exclusion criteria. Of the remaining 43,364 eligible
individuals, 36,309 participated in the NESARC-III, while 7,055 declined to respond. This
yielded an overall response rate of 60.1 percent (Grant et al., 2014). The present study utilized a
subsample of participants endorsing lifetime PTSD who also endorsed lifetime cannabis use (N =
1145). This subsample allowed for comparisons along varying cannabis use dimensions to
examine patterns of use.

Procedure

To administer the NESARC-III survey, approximately 1,000 trained interviewers visited
the addresses previously selected through multistage probability sampling in the United States.
Participants were then given the opportunity to participate, and were asked general questions
about their background, health, and lifestyle. Further details about this process are described by
Grant et al. (2014).

Ethics approval was obtained from the University of Manitoba Bannatyne Research Ethics

Board, followed by data acquisition from the NESARC-III Data Access Committee with the
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NIAAA. Consent was obtained during primary data collection by the owners of the data, the
National Institute on Alcohol Abuse and Alcoholism (NIAAA).
Measures

The NESARC-III employed a semi-structured diagnostic interview in order to collect
information using the Alcohol Use Disorder and Associated Disabilities Interview Schedule
(AUDADIS-5; National Institute on Alcohol Abuse and Alcoholism, 2015). The AUDADIS-5
was designed to assess alcohol, drug use and mental health disorders according to DSM-5 criteria
in the general population (Grant et al, 2001).
Posttraumatic Stress Disorder

During the semi-structured interview, participants were asked about 20 potentially

traumatic events they may have directly experienced during their lifetime (e.g., serious life-
threatening injury or illness), as well as 14 they may have witnessed or been indirectly exposed
to (as described by Hale et al., 2018). Participants who reported experiencing at least one type of
traumatic event (i.e., Criterion-A; Appendix A) were subsequently asked 33 questions about their
symptoms following the most traumatic or stressful event they had experienced. A subset of
these questions were used assess the 20 PTSD symptoms from DSM-5 (Criteria B-E) in different
ways, including five questions for criterion B (intrusion), two questions for criterion C
(avoidance), seven questions for criterion D (altered cognition/mood), and six questions for
criterion E (arousal; Chen et al., 2017; Goldstein et al., 2016). Furthermore, as per DSM-5
diagnostic criteria, participants had to indicate if symptoms persisted greater than one month, as
well as indicate clinically significant impairment or distress. For the present study, participants
were included in the sample if they met DSM-5 diagnostic criteria for lifetime PTSD (see

Appendix A). Key sociodemographic characteristics of the lifetime PTSD sample are reported
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below in Table 4.

Cannabis Use Variables

Age of First Use. Participants were asked to report how old they were when they first
used cannabis. This was entered as a continuous variable in the LMM.

Frequency. Participants were asked two questions about their frequency of cannabis use,
including their average frequency of use over the past year and their highest frequency of use
over their lifetime. The present study utilized peak use as a measure of frequency, in order to
remain consistent with the other lifetime cannabis use variables in the LMM, as well as to utilize
highest severity of use as a meaningful indicator of substance use severity. Participants were
asked “when you were using marijuana the most, about how often did you use marijuana?”
Participants were asked to choose from ten response categories, including: (1) every day, (2)
nearly every day, (3) 3—4 times a week, (4) 1-2 times a week, (5) 2-3 times a month, (6) once a
month, (7) 7-11 times in the last year, (8) 3—6 times in the last year, (9) two times in the last
year, and (10) once in the last year. Frequency was initially coded continuously, with daily = 1,
through once in the past year = 10. It was re-coded so that 1=once in the past year through
10=daily so that higher scores represented higher frequency of use.

Quantity. Participants were asked two questions about the quantity of cannabis they
consumed, investigating average consumption over the past year and highest consumption across
the lifespan. The present study again utilized peak use, in order to retain lifetime cannabis use
variables in the LMM, as well as to utilize highest severity of use as a meaningful indicator of
substance use severity. Participants were asked “on the days that you used marijuana the most,
about how many joints did you usually smoke in a single day.” Participants reported the number

of joints, which resulted in a range of 0-40. Quantity was entered continuously.
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Medicinal Cannabis Use. Participants were asked if they had used medicinal cannabis in
the last 12 months and/or before 12 months ago. Participants that endorsed past year or prior use
were considered to meet criteria for lifetime medicinal cannabis use, with medicinal use entered
categorically into the latent mixture model.

Cannabis Use Disorder (Dichotomous). Participants were asked a series of questions
during the interview to assess past year and lifetime DSM-5 criteria for CUD. Cannabis use
disorder was entered categorically into the LMM, based on lifetime DSM-5 criteria whereby 0 =
no use, and 1 = CUD.

Predictors of Class Membership

Age. Participants were asked to provide their age in years, ranging 18 years and older. Age
was entered continuously.

Sex. Participants were asked to identify their biological sex assigned at birth as male or
female. Responses were categorically coded, whereby 0 = male, 1 = female.

PTSD Symptom Severity. | computed a composite variable delineating total PTSD
symptom count as an indicator of PTSD symptom severity. This was calculated by summarizing
the individual symptom criteria for intrusion, avoidance, cognition/mood and arousal/reactivity,
producing a composite score ranging from 0-30, with PTSD threshold in the range of 6-30 (see
Appendix F). This did not include the questions for DSM-5 Criterion A, F, or G regarding
exposure to the traumatic event, duration of the disturbance, or impairment. Posttraumatic stress
disorder symptom severity was entered continuously and mean centered. Reliability of PTSD
overall using the AUDADIS-5 has been shown to be good (Grant et al., 2015).

Past Year CUD (continuous). I created a continuous composite variable of past year CUD

symptom count, ranging from 0-11. This was used to assess the number of CUD symptoms
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endorsed by each class (See Appendix E).

Alcohol Use Disorder. The AUDADIS-5 was used to assess alcohol use as well as alcohol
use disorder in the past year and lifetime periods. Participants were asked during the face-to-face
interview about their patterns of alcohol consumption. Lifetime alcohol use disorder was entered
dichotomously, whereby 0 =no AUD and 1 = lifetime AUD.

Tobacco Use Disorder. The AUDADIS-5 was used to assess tobacco use as well as
tobacco use disorder in the past year and lifetime periods. Participants were asked during the face
to face interview about their patterns of tobacco use. Lifetime tobacco use disorder was entered
dichotomously, whereby 0 = no TUD and 1 = lifetime TUD.

Quality of Life. The 12-Item Short-Form Health Survey (SF-12) was used in the
NESARC-III as a global measure of quality of life. It is a shortened version of the 36-Item Short
Form Health Survey (SF-36), which was created to assess eight main areas of functioning,
including: (1) physical function, (2) mental health, (3) role functioning (emotional), (4) role
functioning (physical), (5) social functioning, (6) bodily pain, (7) vitality, and (8) general health
(Ware et al., 1996). As described in the NESARC-III data notes, for participants who had a
missing response on the SF-12 that could be imputed based on their responses to other questions,
their missing response was imputed. More specifically, participants who reported a valid (non-
missing) response for the item on general health but were missing values for one to four of the
other component variables, the missing data was imputed on the basis of the response to general
health. For participants who had missing data for the question on general health but valid
responses to all of the other items, their score on general health was imputed on the basis of their
score for the other 11 remaining items. Imputation flag variables were used to indicate cases with

imputed values. Participants with missing scores in excess of what is described here were left
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unimputed and this resulted in missing values. The SF-12 has been demonstrated to be highly
correlated with the components of SF-36, while still discriminating between pertinent variables
of physical and mental health. Therefore, the SF-12 produces a summary score in the two
domains of mental health (Mental Component Summary; MCS) and physical health (Physical
Component Summary; PCS). Scoring is continuous and norm based with a mean of 50 (SD =
10), whereby higher scores indicate increased quality of life. The SF-12 has been demonstrated
to possess good reliability and validity in both general and clinical populations (Ware et al.,
1996; Salyers et al., 2000). It also has been demonstrated as suitable for the assessment of quality
of life in trauma patients (Kiely et al., 2006).
Analyses

Latent mixture modelling (LMM) is a person-centered statistical approach used to separate
latent classes of homogenous groups from a larger heterogeneous sample. I utilized LMM using
MPlus version 8.7 (Muthén and Muthén, 1998-2017) in order to identify latent profiles of
cannabis use among individuals with lifetime PTSD. The latent mixture model was run using a
R3STEP method (as described by Asparouhov & Muthén, 2014; Dermody, 2018), which
allowed for estimation of class portion, as well as comparisons utilizing follow up multinomial
logistic regressions. The latent class model was determined based on the five cannabis use
variables, including: (1) age of first use, (2) frequency of use, (3) quantity of use, (4) medicinal
cannabis use, and (5) disordered cannabis use (see Appendix D). Each participant was assigned
to their most likely group membership, based on the distribution from step one. Regression
analyses were used to predict the most likely group membership based on the cannabis use
variables. Predictors of interest were entered, including age, sex, PTSD symptom severity, past

year CUD, as well as AUD, TUD, and quality of life.
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To determine the optimal number of latent classes underlying the data, I ran the LMM
multiple times increasing the class number systematically, discontinuing when model fit was
observed to decline (as done by Contractor et al., 2019; Sommer et al., 2018). Three primary
information criteria were used to aid in model selection, including Akaike Information Criterion
(AIC; Raftery, 1995), the sample size-adjusted Bayesian information criterion (BIC; Schwartz,
1978). The adjusted BIC has been shown to be more consistent than AIC in model selection
(e.g., Padgett & Tipton, 2020; Morgan, 2015; Nylund et al., 2007), however I ran both for
comparison. [ used a drop of greater than ten points to determine a superior model fit with the
addition of k+1 classes. I also conducted the adjusted Lo-Mendell-Rubin likelihood ratio test
(aLMR; Lo et al., 2001), which is a significance test utilizing a cutoff score of less than 0.05,
designed to test the null hypothesis that the model with less classes fits the data as well as the
model with more classes. The aLMR has been demonstrated to be highly consistent indicators
and is recommended across mixture models used for class analysis (Padgett & Tipton, 2020;
Nylund et al., 2007). Lastly, the entropy statistic (Raftery, 1995) was used to estimate how
distinct each class is from one another. The entropy statistic is used to provide an indication of
the classification quality, with values near 1 indicating a better model fit. Typically, a cut off
score of 0.8 is used as an indicator of good accuracy. Average classification probability was
examined as a measure of quality of classification, ensuring high scores in the retaining model.

Once the optimal number of classes were determined, the classes were compared on other
severity predictors, including PTSD symptom severity, alcohol use disorder, and tobacco use
disorder. Other drug use disorders could not be examined, due to too small of a sample size
among some classes to make suitable comparisons. The classes were also compared along

physical and mental disability as a measure of quality of life.
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Results

Table 4 illustrates descriptive statistics for the subsample of participants with lifetime
PTSD who endorsed lifetime cannabis use, which were used in the latent mixture model (N =
1145). The subsample was observed to be primarily female (66.5%), White (59%),
married/cohabiting (35.8%), with low income (0-19,999; 40.3%) and have some post-secondary
education (58.8%). The average age was 40.08 years old, and the average age of first cannabis
use was 16.78 years old. A total of 93 participants endorsed lifetime medicinal cannabis use
(8.1%), and 400 (34.9%) met criteria for lifetime CUD. 755 met criteria for lifetime tobacco use
disorder (65.9%), and 803 met criteria for lifetime alcohol use disorder (70.1%). The average
PTSD symptom count (indicative of PTSD symptom severity) was 19.15/24 symptoms, while

the average past year CUD symptom count was 1.25/11.

Table 4
Descriptive Statistics of Cannabis Use Variables (N = 1145).

Variables N (%) M SD Range
Age 40.08 13.50 18-90
Sex 761 F (66.5%)

PTSD Symptom Severity -- 19.15/24 3.02 10-24
PY CUD Symptom Severity -- 1.25/11 1.97 0-11
Age of First Use - 16.78 5.16 10-75
LT Peak Quantity (joints/day) -- 341 4.22 1-40
LT Peak Frequency -- 7.16 3.20 1-10
SF-12 PDS - 45.23/72 12.87 9.8-71.3
SF-12 MDS - 40.62/72 12.89 3.8-72
LT AUD 803 (70.1%) --

LT TUD 755 (65.9%) --

LT Medicinal Use 93 (8.1%) --

LT CUD 400 (34.9%) --

Note. Frequency was measured categorically, with 1 = once per year, 2 = 2 times per year, 3 = 3-6 times per year, 4
= 7-11 times per year, 5 = once per month, 6 = 2-3 times per month, 7 = 1-2 times per week, 8 = 3-4 times per week,
9 = nearly every day, and 10 = daily. *p<0.05; **p<0.01; ***p<0.001. PY = past year, LT = lifetime.
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The four-class solution was demonstrated to be the best fit for the data (Table 5). Although the
five-class solution had the smallest aBIC and AIC, the aLMRT indicated that the model with five
classes was not significantly beneficial over the model with four classes. Alternatively, the four-
class solution maintained lower AIC, aBIC, and entropy statistics over the three-class solution,
while still maintaining significant benefit over the three-class model as indicated by the aLMRT.
The four-class solution was also consistent with previous research, indicating a 3-5 class solution
would likely be the best fit for the data. Therefore, the four-class model was retained, as it was
the best overall fit for the data. It maintained support from the aLMR and entropy statistics, as
well as high classification probabilities for all four classes. Lastly, the four-model solution made
sense based on theoretical interpretation, and was generally consistent with past research

differentiating low from high severity classes.

Table 5
Model Fit Indices for Cannabis Use Variables Among Individuals with Lifetime PTSD (N = 1145).
Number of Entropy aLMRT p-value AIC aBIC
Classes
1 -- -- -- 21357.7 21372.7
2 0.921 987.4 0.000 20359.0 20385.1
3 0.946 675.6 0.013 19679.4 19716.7
4 0.942 560.5 0.012 19117.6 19166.2
5 0.927 3424 0.315 18779.1 18838.9

Note: PTSD = Posttraumatic Stress Disorder. AIC = Akaike Information Criterion, BIC = Bayesian Information
Criterion, aBIC = sample size adjusted BIC, LMRT = Lo-Mendell-Rubin Test.

Among the four-class solution, there were notable differences observed between cannabis
use variables for each class (Table 6). Class one was a moderate severity group, comprised of a
mid-adolescent onset (M = 15.6 years), moderate quantity of use (4.3 joints per day), high
frequency of use (daily use), relatively moderate rates of medicinal use (12.9%) and high rates of

CUD (53.5%). Class two was a low stable use group with the latest age of first use (M = 19.1
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years), low quantity of use (1.2 joints per day), low frequency of use (twice per year), low rates
of CUD (5.2%) and low medicinal use (1.6%). Class three was a low variable use group,
comprised of late adolescent onset (M = 17.4 years), low quantity of use (1.7 joints per day),
high frequency of use (1-2 times per week), low CUD (2.2%) and low medicinal use (3.7%).
Lastly, class four was a high severity group, comprised of the earliest age of first use (M = 13.2
years), high quantity use (22.7 joints per day average), high frequency (daily use), highest rates
of CUD (63.7%), and highest rates of medicinal use (14.3%).

Table 6
Means (SE) and Percentages (SE) of Cannabis Use Variables by Class (N = 1145).

Variables 1 2 3 4
(Moderate (Low Stable Use; (Low Variable Use; (High Severity;
Severity: Mid- Adult Onset, Low Late-Teen Onset, Early-Teen Onset,
Teen Onset, Quantity and Low Quantity Daily Use, High
Moderate Daily Frequency Use) Moderate Quantity and
Use) Frequency) Frequency)
N (%) 576 (50.3%) 262 (22.9%) 279 (24.4%) 28 (2.4%)
Avg Classification 96.9 98.3 933 98.0
Probability
M (SE) M (SE) M (SE) M (SE)
Age of First Use 15.6 (0.21) 19.1 (0.36) 17.4 (0.30) 13.2 (0.51)
Quantity (joints/day) 4.3 (0.15) 1.2 (0.05) 1.7 (0.08) 22.7 (2.22)
Frequency 9.6 (0.03) 1.9 (0.07) 6.6 (0.10) 9.9 (0.07)
% (SE) % (SE) % (SE) % (SE)
Medicinal Use 12.9% (0.01)*** 1.6% (0.01)* 3.7% (0.01)** 14.3% (0.07)*
CUD 53.5% (0.02)*** 5.2% (0.02)*** 2.2% (0.03)*** 63.7%(0.09)***

Note. Frequency was measured categorically, with 1 = once per year, 2 = 2 times per year, 3 = 3-6 times per year, 4
= 7-11 times per year, 5 = once per month, 6 = 2-3 times per month, 7 = 1-2 times per week, 8 = 3-4 times per week,
9 = nearly every day, and 10 = daily. *p<0.05; **p<0.01; ***p<0.001.

Step three involved performing regression analyses, where the cannabis use variables were
used to predict the most likely group membership. Predictors of interest, including age, sex,

PTSD symptom severity, past year CUD, as well as AUD, TUD, and quality of life were then
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entered into the analyses. A series of multinomial regression analyses were utilized through the
R3STEP procedure described above, which allowed for comparisons between the cannabis use
classes (DV; categorical) in regards to predictors, including: (1) current age (continuous), and (2)
sex (categorical), (3) past year PTSD symptom severity (IV; continuous), (4) alcohol use
disorder (IV; categorical), (5) tobacco use disorder (IV; categorical), as well as (6) past year
CUD (IV; continuous), (7) SF-12 physical disability scale (IV; continuous), and (8) SF-12
mental disability scale (IV; continuous). Results are displayed in Table 7. Odds ratio with a 95%
confidence interval was used to interpret how each variable related to increased or decreased
likelihood of membership in one class compared to others.

Individuals who were older had increased odds of being in the low variable use class than
those in the moderate severity class. There were no other significant differences between the
classes for age. Being male increased the odds of being in the severe use class compared to all
other classes. Having CUD and TUD increased the likelihood of being in the moderate and high
severity classes compared to the low severity classes, with no significant difference between the
moderate and high severity classes. Higher PTSD symptom severity scores increased the odds of
being in the high severity class, relative to all three other classes. There were no significant
differences associated with alcohol use disorder between any of the classes. Higher SF-12
Physical Disability scores decreased the odds of being in the high severity class, relative to all
three other classes. Higher SF-12 Mental Disability scores increased the odds of being in the

moderate severity class, compared to the low variable use class.
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Table 7
Group Comparisons on Sociodemographic and Clinical Correlates — Odds Ratios (Confidence Intervals).
Predictor Moderate Moderate Moderate Low Stable Low Stable Low Variable
Severity vs Low  Severity vs Low Severity vs Use vs Low  Use vs High Use vs High
Stable Use Variable Use High Severity =~ Variable Use Severity Severity
Age 1.01 (0.99-1.02) 1.02 (1.00- 0.98 (0.94- 1.01 (1.00- 0.98 (0.94- 0.97 (0.93-
1.03)* 1.02) 1.02) 1.02) 1.01)
Sex 1.25(0.83-1.89) 1.21(0.81-1.82) 0.17 (0.06- 0.97 (0.63- 0.14 (0.04- 0.14 (0.05-
0.51)** 1.49) 0.42)** 1.43)**
PTSD 0.97 (0.91-1.03)  0.99 (0.93-1.06) 1.24 (1.03- 1.03 (0.96- 1.28 (1.06- 1.25 (1.03-
Symptom 1.49)* 1.09) 1.55)* 1.51)*
Severity
AUD 0.84 (0.57-1.25)  0.83 (0.56-1.23) 1.34 (0.42- 0.98 (0.66- 1.59 (0.49- 1.63 (0.51-
4.27) 1.46) 5.17) 5.23)
TUD 0.49 (0.33- 0.41 (0.28- 1.55(0.51- 0.83 (0.57- 3.15 (1.01- 3.80 (1.22-
0.73)%** 0.60)*** 4.72) 1.22) 9.87)* 11.86)*
Past Year 0.16 (0.10- 0.43 (0.30- 1.10 (0.92- 2.72 (1.65- 6.92 (4.18- 2.54 (1.71-
CUD 0.26)*** 0.62)*** 1.32) 4.51)*** 11.45)*%** 3.77)%%*
SF-12 1.01 (0.99-1.02) 1.01 (0.99-1.02) 0.95 (0.92- 1.00 (0.99- 0.94 (0.91- 0.94 (0.91-
Physical 0.99)** 1.02) 0.98)** 0.98)**
Disability
SF-12 1.00 (0.99-1.02) 1.02 (1.00- 1.01 (0.97- 1.02 (1.00- 1.01 (0.97- 1.00 (0.96-
Mental 1.03)* 1.05) 1.03) 1.05) 1.04)
Disability

Note. PTSD = Posttraumatic Stress Disorder, AUD = Alcohol Use Disorder, CUD = Cannabis Use Disorder. First
group listed was used as reference group. *p<0.05; **p<0.01; ***p<0.001
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Discussion

The present study aimed to advance our understanding regarding the relationships between
PTSD and cannabis use. Specifically, it aimed to: (1) illustrate heterogeneity of cannabis use
variables by examining differing profiles of cannabis use, and (2) examine the relationship
between cannabis use profiles and PTSD symptom severity.

A four-class solution from the LMM was demonstrated to be the best fit for the data. The
classes varied in regard to measures of cannabis use severity, ranging from low occasional use to
high heavy use. Generally, earlier age of first use was associated with higher severity ratings, as
indicated by earliest ages in the moderate and severe classes. These findings are in line with
previous research, illustrating that earlier age of first substance use is associated with greater risk
for SUD (e.g., Behrendt et al., 2009). Furthermore, that earlier age of first use is associated with
more mental health challenges and traumatic experiences in youth (Hawke et al., 2020).
Interestingly, one low severity class postulated low quantity but moderate frequency of use (1-2
times per week) and slightly more individuals with medicinal cannabis use compared to the other
low quantity and low frequency class (1-2 times per year). This appears to suggest that some
individuals are able to use cannabis, either medicinally or recreationally, without developing
problematic usage patterns. Furthermore, the low severity class with the moderate frequency of
use postulated the lowest CUD ratings of all four classes. In itself, this suggests that moderate
frequency of use of 1-2 times per week may not be a risk factor for CUD or increased PTSD
symptom severity, and could potentially contribute positively to overall symptomatology. These
findings are generally in line with Canada’s lower-risk cannabis use guidelines, which discuss
age of first cannabis use, frequency of use, and intensity of use as factors that place individuals at

higher risk for consequences of cannabis consumption (Fisher et al., 2017). Both the moderate
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and severe use classes reported on average daily cannabis use. There was a substantial difference
in quantity of use between the moderate and severe classes, with an average of 4.3 joints
compared to 22.7 joints, respectively. However, even at an average of 4.3 joints per day, the
moderate use class still maintained high rates of CUD. There were no significant differences
observed in rates of CUD between the moderate and severe classes. Although the moderate
severity class was associated with higher rates of CUD than the low severity classes, it was not
associated with higher likelihood of PTSD symptom severity compared to any of the classes. On
the other hand, the high severity class was associated with the highest rates of CUD, as well as
increased odds of higher PTSD symptom severity compared to any of the other three classes.
These findings are in line with previous research by Kearns and colleagues (2020) and
Contractor and colleagues (2019), whereby higher PTSD symptom severity scores was
associated with higher substance use severity measures. Interestingly, medicinal cannabis use
was generally low among all classes (ranging 1.6-14.3%), however remained highest in the
moderate and severe use classes (12.9% and 14.3% respectively). These findings are in line with
prior research by Fischer and colleagues (2010) that illustrated medicinal use is often associated
with more severe cannabis use profiles. Unlike previous research (e.g., Contractor et al.) alcohol
use was not associated with higher likelihood of membership in any of the classes. However,
individuals with TUD had increased likelihood of being in the moderate and high severity classes
compared to the low severity classes, in line with previous research among the general
population (i.e., individuals without PTSD) that cannabis use and CUD are associated with TUD
(Wittchen et al., 2007; Patton et al., 2005).

Implications and Future Directions

These results have important clinical implications. First, distinct types of low, moderate,
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and high severity use classes were identified in the present study, illustrating several
homogenous classes that were contributing to overall heterogeneity of cannabis use in the
sample. The classes differed in severity use patterns, including frequency and quantity of use,
and were associated with different outcomes, such as variations in CUD and PTSD symptom
severity. Consistent with previous research, earlier age of first cannabis use may be associated
with higher likelihood of severe use patterns and disordered use patterns later on in life. These
findings suggest that examining cannabis use homogenously may neglect meaningful clinical
differences in usage types that likely contributes to underlying confusion of cannabis as helpful
or harmful for PTSD. Future research should continue to distinguish between usage patterns and
severity indicators identified in Canada’s lower-risk cannabis use guidelines (Fisher et al., 2017),
improve our understanding regarding the complex relationship between cannabis use and PTSD.
Future research should also continue to examine and identify types of cannabis being examined,
which was unfortunately not possible in the present study.

Second, results illustrate that higher severity of use is associated with greater PTSD
symptom severity, and medicinal cannabis use was associated with the highest severity classes.
These findings have important clinical implications for the utilization of medicinal cannabis for
treatment of PTSD. High quantity, high frequency cannabis use was associated with higher
likelihood of PTSD symptom severity, replicating previous research (Kearns et al., 2020;
Contractor et al., 2019). These findings illustrate the need for physicians and treatment providers
to carefully monitor and assess cannabis use among individuals with PTSD, as high severity use
patterns may potentially exacerbate or worsen PTSD symptoms. Future directions may involve
examining the relationship between cannabis use severity and specific PTSD symptoms to better

understand if certain PTSD symptoms are more or less influenced by certain cannabis use
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patterns. Furthermore, identifying the threshold between potentially beneficial and harmful
medicinal cannabis use is of critical importance to improving treatment outcomes. Evidently,
more research is needed to differentiate helpful versus harmful usage patterns of cannabis among
individuals with PTSD to ensure evidence-based, accurate recommendations for patients and
providers.
Limitations

The present study also presented with some discernable limitations and strengths. First, the
present study utilized a large sample who completed a cross-sectional survey in 2012-2013.
Therefore, the findings cannot be used to determine causal relationships between variables, and
may present as somewhat outdated. More specifically, since legalization of cannabis occurred
across much of North America in 2018, it is possible that patterns of use have changed over this
time. Second, the participant self-report methods may introduce potential response or memory
bias. Specifically, individuals may not accurately recall the number of joints they had per day,
especially for individuals consuming larger quantities. Therefore, the self-report of cannabis
consumption may have introduced measurement error. Third, as the dataset was pre-determined,
I was unable to add additional variables of interest to the research. Although I would have liked
to include a measure of duration or number of years in the cannabis use variables, regrettably
there was not a measure of that in the dataset. I also would have liked to ask participants about
other relevant cannabis use variables, such as number of hits, ratio of THC to CBD, or type of
cannabis products. Lastly, due to the fact that some population segments were not covered by the
NESARC-III (e.g., homeless individuals, prisoners, and most treated individuals), estimates

presented may underestimate the true prevalence of AUD and other DUD.
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Conclusion

The present study illustrates important findings regarding the heterogeneity of cannabis use
among individuals with PTSD. The four-class model of the data illustrates pertinent differences
in cannabis use variables, including frequency and quantity of use, as well as age of first use,
which are associated with varying rates of CUD and PTSD symptom severity. Further research is
needed regarding quantity and frequency of use, in order to replicate these findings, as well as
further determine which range of quantity and frequency of use contributes significant risk for
physical and mental health disability, as well as CUD. Future research may also investigate other
potential cannabis use variables, such as length or duration of cannabis use, in order to determine

if the effects of cannabis change over time.
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Abstract
Mental health treatment utilization among individuals with posttraumatic stress disorder (PTSD)
is low among both veteran and civilian populations. As cannabis is viewed as a viable treatment
for PTSD, individuals self-medicating with recreational cannabis or receiving medicinal
cannabis prescriptions may be less likely to pursue further treatment. The present study used a
nationally representative sample of adults (>18 years) from the third wave of the National
Epidemiologic Survey on Alcohol and Related Conditions (NESARC-III) in 2012-2013,
examining reported use of mental healthcare utilization services among individuals with past
year PTSD (N = 1779). A three-group model was used to compare individuals with past year
PTSD who did not use cannabis (PTSD-NoCU), to those with PTSD who used cannabis but did
not report disordered use patterns (PTSD-CU) and those with comorbid PTSD and CUD (PTSD-
CUD). Logistic regressions were used to compare the three groups on four dimensions of mental
healthcare utilization (professional help, prescription medication and drugs, self-help, emergency
care) for PTSD specifically, as well as for other mental health disorders (depressive, anxiety, and
eating disorders). Results illustrate that individuals in the PTSD-CUD group presented with
decreased odds of professional help utilization and prescription medication use for PTSD, as well
as decreased odds of professional help across all mental health disorders compared to individuals
with PTSD-NoCU (OR = 0.49-0.64, all p<0.05). Interestingly, individuals in the PTSD-CU
group presented with increased odds of professional help utilization for anxiety disorders
compared to those with PTSD-NoCU (OR = 1.59). Future research may investigate potential
barriers to treatment for comorbid PTSD-CUD, as well as implement targeted treatment
approaches for this comorbid group.

Keywords: Posttraumatic Stress Disorder, PTSD, Cannabis Use Disorder, Marijuana,
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Introduction

Posttraumatic stress disorder (PTSD) is an enduring mental health disorder with high rates
of mental health comorbidities and associated functional impairment (e.g., Shalev et al., 2017;
Kondev et al., 2021; Sareen, 2014). Symptoms of PTSD have been shown to persist for an
average of six years across varying types of traumatic exposure, with certain types of traumatic
exposure associated with symptoms lasting over 13 years (Kessler et al., 2017). Previous
research has demonstrated more than one third of individuals with PTSD do not meet criteria for
recovery after many years of impairment (e.g., Kessler et al., 1995), and many individuals
continue to experience residual PTSD symptoms even if they no longer meet the minimum
symptom threshold for a PTSD diagnosis (e.g., Bradley et al., 2005; Schnurr et al., 2019).
However, effective pharmacological treatments (i.e., tricyclic antidepressants, monoamine
oxidase inhibitors, selective serotonin reuptake inhibitors) and psychological treatments (e.g.,
Cognitive Processing Therapy, Prolonged Exposure Therapy) have been developed for PTSD,
and many individuals who receive psychological treatment for PTSD do recover or see an
improvement to their symptoms (as discussed by Bradley et al., 2005). Therefore, it appears
likely that individuals with persistent symptoms of PTSD are often those who do not receive
adequate treatment, or those who are not able to or choose not to utilize treatment services.

Rates of treatment utilization for PTSD are lower across both civilian and veteran
populations compared to treatment for other disorders (Grekin et al., 2021; Ranney et al., 2023;
Johnson & Possemato, 2019; Stecker et al., 2007), with civilian populations displaying even
lower rates of treatment utilization for PTSD than veteran populations (Ranney et al., 2023). This
disparity may be explained by specific educational and environmental advantages within veteran

populations, including: (1) increased screening for PTSD symptoms and diagnosis, (2), increased
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awareness of traumatic symptoms and their effects, (3) greater promotion and discussion of
treatment services available, (4) increased treatment accessibility, including better health
coverage and more programs offered, and (5) increased treatment acceptability, including
increased social support and discussion of services among veterans (Ranney et al., 2023; Shen et
al., 2003). Furthermore, there appears to be lower desirability for treatment of PTSD specifically
compared to other mental health disorders. Twenty percent of veterans with symptoms of PTSD
indicate they would not even consider treatment for PTSD (Gutner et al., 2018). This treatment
resistance appears to be partially attributable to PTSD symptomatology in and of itself, in other
words, symptoms of traumatic avoidance and hyperarousal that are within the DSM-5 diagnostic
criteria for PTSD (Kazlauskas, 2017). Previous research by Blais and colleagues (2014) found
that higher avoidance symptoms predicted lower rates of treatment utilization among veterans
with PTSD. Treatment avoidance may also be related to additional barriers of disorder
stigmatization (e.g., Corrigan, 2004; Mittal et al., 2013; Kantor et al., 2017; Stecker et al., 2007),
cost and limited accessibility of services (Kantor et al., 2017; Reisman, 2016; Hale et al., 2018),
timing of services (Strecker et al., 2007), lack of knowledge and mental health literacy (Kantor et
al., 2017), low treatment acceptability, as well as past negative or failed attempts at treatment
(Possemato et al., 2018; Brown et al., 1995). Evidently, individuals with PTSD experience many
types of physiological, psychological, and environmental barriers that may facilitate a reduction
in utilization of treatment services.

Relatively little is known about how cannabis use influences treatment utilization among
individuals with PTSD. Cannabis is utilized as a medicinal treatment for a variety of mental
health conditions in North America, potentially facilitating initiation and continuation of

cannabis use among those with mental health disorders (Borodovsky & Budney, 2018).
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However, cannabis use among veterans with PTSD has been shown to present with similar
symptom severity to other substances (including alcohol, cocaine, opiates). Manhapra and
colleagues (2016) found that cannabis use was associated with similar symptom burden to other
substances, and subsequent abstinence from cannabis use was associated with symptom
improvement comparable to individuals abstaining from alcohol or other substance use.
Therefore, despite that cannabis is prescribed as a medicinal treatment in most of the United
States (Patton, 2020), it is discernably unclear to both the public as well as healthcare
professionals if cannabis use is helpful for mental health symptoms overall, as well as
specifically which symptoms and conditions it can be helpful for (e.g., Borodovsky & Budney,
2018; National Academies of Sciences, Engineering, & Medicine, 2017). It is likely based on
current messaging that individuals with PTSD may very reasonably believe they are treating
their symptoms with cannabis, especially if they have a medicinal cannabis prescription for
PTSD. These beliefs may facilitate a reduction in other formal medication use, and/or enable
rationalization of substance use (as discussed by Borodovsky & Budney, 2018). Indeed, cannabis
has been self-reported as “moderately” to “quite a bit” helpful among individuals with PTSD
using medicinal cannabis, despite simultaneously reporting a high number of cannabis use
problems (Bonn-Miller et al., 2014a).

Furthermore, as individuals with PTSD experience a high degree of functional impairment
(Jellestad et al., 2021), hyperarousal and avoidance inherent to diagnostic symptoms (e.g.,
Kazlauskas, 2017; Blais et al., 2014), and mental health disorder comorbidities (e.g., Hasin et al.,
2016), it is understandable that they have increased difficulty accessing traditional, institutional
treatments. Mental health treatment can be physically and emotionally taxing, as well as

demanding of resources, such as time and finances (e.g., Kantor et al., 2017). Evidently, there is
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not only mixed messaging regarding if cannabis is helpful or harmful for PTSD treatment, but
also limited understanding of how cannabis use may reduce likelihood of seeking formal
treatment services. Therefore, research is needed to determine if individuals with PTSD-CUD are
utilizing treatment for PTSD or other mental health problems at similar rates to individuals with
PTSD who are not using cannabis. Prompt treatment of PTSD is imperative, in order to shorten
duration of illness, reduce psychological distress and functional impairment, as well as reduce
likelihood of disorder chronicity (Kessler et al., 1995; as discussed by Gavrilovic et al., 2005).
PTSD Treatments and Efficacy

Treatment for PTSD often includes a combination approach of pharmacological and
psychological treatments (e.g., Foa et al., 2010; Nobles et al., 2017), to address both biological
and psychological components that may be contributing to PTSD symptomatology.
Pharmacological Treatment

Pharmacological treatments for PTSD may include tricyclic antidepressants, monoamine
oxidase inhibitors, selective serotonin reuptake inhibitors, as well as anti-adrenergic agents,
anticonvulsants, benzodiazepines, or atypical antipsychotics (e.g., Albucher & Liberzon, 2002;
Ravindran & Stein, 2009). In their PTSD prevention and treatment guidelines, the International
Society for Traumatic Stress Studies (ISTSS) recommends prescription medication including
Fluoxetine, Paroxetine, Sertraline, Venlafaxine, and Quetiapine for PTSD after three months (as
discussed by Bisson et al., 2019). Goals of pharmacological treatment often include reducing
intrusive thoughts, anxiety/fear, avoidance, hyperarousal, hypervigilance, irritability, anger,
and/or improving depressed mood (e.g., Stein et al., 2015). The efficacy of pharmacological
interventions is notably modest, with most drugs producing small effect sizes (Hoskins et al.,

2015). This begins to highlight the need for further interventions and treatment options for



PTSD AND CANNABIS USE 94

PTSD. Ravindran and Stein (2009) discuss that challenges with pharmacological treatment of
PTSD symptoms may result from multiple facets of dysregulation and variation in biological
pathways, making it challenging to account for genetic variations and heterogeneity of symptoms
simultaneously.

Furthermore, pharmacological interventions in the presence of substance use disorders for
individuals with PTSD are often contraindicated (e.g., Brady et al., 2004), although medicinal
cannabis is at times prescribed for pharmacological treatment by physicians. Overall, research
regarding the efficacy of medicinal cannabis for PTSD is inadequate and underwhelming (e.g.,
O’Neil et al., 2017; Wilkinson et al., 2016), with no conclusive evidence that medicinal cannabis
is helpful in the long term for managing PTSD symptomatology (Shishko et al., 2018). Previous
systematic reviews by Steencamp and colleagues (2017) and Black and colleagues (2019) have
found that current evidence for the efficacy of cannabis for PTSD treatment is largely lacking
and inconclusive.

Psychological Treatments

Trauma specific psychological treatments appear to have the strongest empirical support
and are often considered first-line treatment for PTSD (Forbes et al., 2020). Evidence-based
psychological interventions used for the treatment of PTSD include Cognitive Processing
Therapy (CPT; Resick et al., 2008), Eye Movement Desensitization and Reprocessing Therapy
(EMDR; Shapiro, 2001), Prolonged Exposure Therapy (Foa et al., 2007), and Trauma-Focused
Cognitive-Behavioral Therapy (tf~CBT; Bisson et al., 2013). The International Society for
Traumatic Stress Studies recommends various trauma specific treatments (e.g., CPT, EMDR)
within the first three months of a traumatic event (as discussed by Bisson et al., 2019).

The majority of interventions specific to PTSD and trauma treatment include some form of
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trauma processing and guided exposure (e.g., Roberts et al., 2016). However, a substantial
number of individuals with PTSD have symptoms that appear to be resistant to treatment (Stein,
2021), prolonging duration of the disorder. Furthermore, many studies evaluating the
effectiveness of therapeutic interventions for PTSD frequently exclude individuals with
comorbid SUD (e.g., Bradley et al., 2005; Gerger et al., 2014), making it difficult to ascertain the
effectiveness of PTSD treatments for individuals with co-occurring SUDs.
PTSD and Treatment Utilization

Despite available pharmacological and psychological treatments and their reported
effectiveness, rates of treatment utilization for PTSD are significantly lower than other mental
health disorders (Grekin et al., 2021; Ranney et al., 2023; Johnson & Possemato, 2019; Stecker
et al., 2007). There have been many psychological, physiological, and environmental factors
hypothesized to explain why, including disorder stigmatization (Corrigan, 2004; Mittal et al.,
2013; Kantor et al., 2017; Stecker et al., 2007; Mueller et al., 2008; Kazlauskas, 2017), cost and
accessibility of services (Kantor et al., 2017; Reisman, 2016; Kazlauskas, 2017; Hale et al.,
2018), timing of services (Strecker et al., 2007; Maguen et al., 2012), lack of knowledge and
mental health literacy (Kantor et al., 2017), co-occurring symptom complexities (Stein, 2021;
Spinazzola et al., 2005) as well as past negative attempts at treatment (Possemato et al., 2018;
Brown et al., 1995). Furthermore, symptoms of PTSD likely facilitate treatment avoidance in and
of itself, due to inherent symptoms of avoidance of traumatic stimuli (e.g., Trusz et al., 2011;
Kantor et al., 2017; Kazlauskas, 2017)) as well as increased distress associated with hyperarousal
(e.g., Tull & Roemer, 2003; Tull et al., 2016). There may also be a lack of specific treatment for
co-occurring problems and disorders (Spinazzola et al., 2005).

In combination, this may lead individuals with PTSD to maintain a strong preference for



PTSD AND CANNABIS USE 96

self-help and self-directed treatment options (Stecker et al., 2007; Kantor et al., 2017). Self-
directed treatments could provide increased flexibility regarding timing of treatment delivery
(i.e., various times in the day), less triggers associated with hyperarousal, as well as a sense of
control over their own treatment program that may be particularly desirable following the
uncontrollable experience of traumatic events. Unfortunately, options for self-help and self-
directed treatment for PTSD appear notably scarce and limited. As such, individuals with PTSD
may be more frequently motivated to use substances for self-medication (e.g., Hawn et al., 2020;
Kazlauskas, 2017), among which the most commonly used are typically alcohol, tobacco, and
cannabis (e.g., Turna & MacKillop, 2021; Schafer & Najavits, 2007). Indeed, cannabis appears
to be among the limited options for self-directed PTSD treatment. There is also a growing
perception of cannabis as helpful versus harmful, due to legalization of cannabis across much of
North America over the past decade (e.g., Patton, 2020; Fisher et al., 2017). Furthermore, many
individuals are aware that cannabis is used for medicinal treatment of PTSD, thereby giving the
impression it is helpful for PTSD symptom management.

There may be further motivations that make cannabis a desirable self-help treatment for
individuals with PTSD. As cannabis impacts learning and various stages of memory (e.g., Kroon
et al., 2021; Ranganathan & D’Souza, 2006), cannabis use may potentially reduce the acuity of
traumatic memories. Furthermore, previous research has documented that cannabis can be
helpful for dampening arousal (Tull et al., 2016), which is a persistent challenge and can be a
source of significant distress among individuals with PTSD. Many individuals with PTSD also
intentionally or unintentionally display avoidance of traumatic stimuli, which can exacerbate or
facilitate substance use and self-medication (e.g., Schafer & Najavits, 2007). Therefore, it

appears likely that many individuals with PTSD may experience some benefits from cannabis
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use for managing symptoms of PTSD, illustrating why they may perceive cannabis to be a
helpful treatment (e.g., Bonn-Miller et al., 2014a). However, it also seems likely that individuals
with PTSD experience difficulties associated with cannabis use, including long-term worsening
of PTSD symptoms overall (e.g., Hinojosa et al., 2023). In combination, it is difficult to ascertain
whether cannabis is helpful or harmful for PTSD symptoms overall, and how cannabis use may
interact with other formal treatment services.

PTSD, Cannabis Use, and Treatment Utilization

Although accepted that individuals with PTSD experience barriers to effective treatment
services, relatively little is known about how cannabis use influences treatment utilization for
individuals with PTSD. There appear to be several possibilities to explain why individuals with
PTSD who are using cannabis may experience additional barriers to treatment utilization,
compared to other individuals with PTSD who do not use cannabis.

First, many individuals who use cannabis to cope with PTSD symptoms may not be open
to or feel they are able to reduce their cannabis use. It is possible they may not be able to reduce
their cannabis use, as cannabis may be helpful for reducing arousal (e.g. Tull et al., 2016) and
improving sleep (e.g., Bonn-Miller et al., 2014a; Fraser, 2009; Jetly et al., 2015; Cameron et al.,
2014), which are central difficulties among individuals with PTSD. As individuals with PTSD
experience significant mental health symptoms and comorbidities (e.g. Hasin et al., 2016)
associated with a high degree of functional impairment (e.g. Jellestad et al., 2021), they may be
more desperate for symptom relief and reliant on coping mechanisms to reduce symptomatology.
A qualitative study by Bujarski and colleagues (2016) of clinician and patient reported factors
discussed significant clinician endorsement that many patients do not want to stop using

cannabis, as well as the fact that they are not open to treatment for CUD. Indeed, a study of
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substance use among veterans with PTSD illustrated that individuals using cannabis only to cope
with PTSD symptoms (compared to polysubstance use) were associated with the lowest rates of
abstinence following treatment (Manhapra et al., 2015). Therefore, any programs that require
individuals to stop using cannabis, or programs that are highly suggestive of reducing substance
use, may be undesirable or unhelpful for some individuals with PTSD.

Second, individuals with PTSD who are using cannabis are at risk for increased cannabis
use over time, as well as potential long-term harms associated with cannabis use and cannabis
use disorder. Comorbid PTSD and CUD (PTSD-CUD) has been consistently associated with
worse PTSD symptomatology (e.g. Wilkinson et al., 2015), and comorbid mental health and
substance use disorders are widely considered more difficult to treat (e.g. Blakey & Bowers,
2014; as discussed by Salas et al., 2021; Brown et al., 1995). Many individuals with PTSD
present with treatment resistance (e.g., Bujarski et al., 2016), whereby they require varied or
tailored treatments to achieve a desirable clinical response (Stein, 2021). Evidence-based
treatment for co-occurring disorders among individuals with PTSD remain largely ineffective
and underdeveloped, with significant systemic and psychological barriers to integrated PTSD
and SUD treatment (Blakey & Bowers, 2014). Previously, it was considered standard of care to
treat SUD prior to commencing treatment for PTSD (e.g., Becker et al., 2004; Pitman et al.,
1991). Alternatively, treatment for PTSD has been associated with improvements in SUD (e.g.,
Hien et al., 2010), and increased PTSD symptom severity and impairment can facilitate increased
substance use in a cyclical manner (e.g., Contractor et al., 2019; Jacobson et al., 2001).
Evidently, the co-occurrence of both PTSD and SUDs complicates both interventions and
protocols, by increasing treatment complexity, reducing treatment acceptability, and contributing

more clinical factors for providers to balance during treatment. To date, best practice guidelines
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regarding comorbid PTSD and CUD are scarce and unclear, leading to confusion and frustration
among patients and clinicians (as discussed by Roberts et al., 2016).

Third, individuals with PTSD with comorbid SUDs often face greater challenges in
treatment adherence, as substance use can become a coping mechanism that reduces perceived
need for formal care (McCauley et al., 2012). Rates of mental healthcare utilization overall
among individuals with PTSD are notably low (e.g., Brown et al., 1999; Grekin et al., 2021),
with reduced rates observed for both initial treatment seeking as well as treatment completion.
Close to half of individuals typically attend an initial visit (Hoge et al., 2004; DeViva, 2014;
Nobles et al., 2017), with only a small number of individuals attending the full number or a large
number of treatment sessions (Hoge et al., 2004; DeViva, 2014; Seal et al., 2010). Previous
research has also demonstrated notable barriers in treatment seeking for veterans, with one study
illustrating an average of more than two years following traumatic exposure until the first mental
health visit (Maguen et al., 2012). Among individuals who believe they are self-medicating their
symptoms for PTSD, they may be less likely to seek out additional treatment services that extend
beyond initial barriers to PTSD treatment.

Fourth, stigma related to mental health disorders and treatment services are often one of the
main reasons for avoidance of help-seeking (Schnyder et al., 2017). Many individuals with both
PTSD and CUD independently experience perceived stigmatization (e.g. Kulesza et al., 2015).
Fear of stigma has been illustrated as a barrier for CUD treatment (Kerridge et al., 2017; Gates &
Copeland, 2017) as well as for individuals with comorbid PTSD and CUD (Kulesza et al., 2015;
Bujarski et al., 2016). Based on potential stigmatization of both disorders, it appears likely that
individuals with PTSD-CUD may experience significantly more stigmatization than either

disorder alone. Furthermore, higher perceived stigma at treatment seeking has been significantly
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associated with lower rates of treatment utilization among veterans (Kulesza et al., 2015).
Comorbid PTSD and CUD may present with higher rates of substance use relapse that require
more intensive treatment (as discussed by Brown et al., 1995), and continued cannabis use may
facilitate ongoing financial strain that can further limit access to treatment and resources. In
synthesis, it appears that individuals with comorbid PTSD and CUD likely experience more
stigmatization than either disorder alone, hypothetically reducing motivation for formal
treatment services.

The impact of comorbid PTSD and CUD on treatment utilization has been vastly
understudied, with the majority of prior research typically involving veteran populations
specifically, as well as substance use disorders broadly. In unison with other substance use
disorders, higher perceived stigma of treatment seeking has been shown to be significantly
associated with lower rates of mental healthcare utilization among veterans with a variety of
mental health disorders (Kulesza et al., 2015). Similarly, although rates of adequate PTSD
treatment are notably already very low (6.8%), rates of combined PTSD and SUD therapy are
almost nonexistent (less than 1%; Greckin, 2021) suggesting a further decrease in treatment
utilization for those with comorbid SUDs. Furthermore, psychiatric comorbidities overall were
associated with decreased odds of treatment in general. However, previous research by Bujarski
and colleagues (2016) discussed the importance of CUD specific education and information for
the treatment of PTSD, based on differential findings compared to other SUDs. Therefore, it is
important to study the relationship between comorbid PTSD-CUD and treatment utilization
specifically, in order to observe differential patterns and clinical outcomes from other SUDs.
The Present Study

It is imperative to understand how cannabis use impacts mental healthcare utilization for
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individuals with PTSD, in order to increase utilization of treatment services and ultimately
improve functioning and quality of life. Examining meaningful differences in mental healthcare
utilization between individuals with comorbid PTSD-CUD compared to PTSD alone may
provide useful information in determining if there are potential barriers to treatment that could be
investigated in future research.

I utilized a three-group variable as the independent variable, including: (1) past year PTSD
no cannabis use (PTSD-NoCU; reference group), (2) past year PTSD and cannabis use (non-
disordered; PTSD-CU), and (3) comorbid PTSD and CUD (PTSD-CUD). Disorder type was
entered categorically with mental healthcare utilization entered as the dependent variable
(categorical).

The main objective of the proposed research project was to examine the association
between cannabis use and mental healthcare utilization among individuals with PTSD.
Specifically, I was interested to know if individuals with comorbid PTSD-CUD presented with
decreased odds of treatment utilization, in comparison to individuals with PTSD who do not use
cannabis.

First, the three groups were compared on the likelihood of having other past year mental
health disorders. I examined how individuals with comorbid PTSD-CUD differ in regard to
sociodemographic correlates (age, sex, education, marital status, household income) and mental
health comorbidities (depressive disorders, anxiety disorders, eating disorders) across the three
groups. I predicted that the comorbid PTSD-CUD group would have higher rates of mental
health comorbidities than the PTSD-NoCU group, consistent with previous research (Kessler et
al., 1995; Hasin et al., 2016).

Second, I utilized a series of logistic regressions in order to compare mental healthcare



PTSD AND CANNABIS USE 102

utilization estimates for PTSD among the three-group variable. Mental healthcare utilization was
assessed along four domains of: (1) professional help, (2) prescription medication or drugs, (3)
self-help, (4) emergency care. I predicted that comorbid PTSD-CUD would be associated with
lower rates of mental healthcare utilization, compared to non-disordered use. I also examined
mental healthcare utilization for any mental health disorder, due to high prevalence rates of
comorbidities among individuals with PTSD. Mental healthcare utilization included treatment
for mood disorders, anxiety disorders, and eating disorders. I predicted that comorbid PTSD-
CUD would be associated with significantly lower rates of mental healthcare utilization for other
mental health disorders, compared to non-disordered use or no cannabis use.
Method

Participants

The present study utilized data from the National Epidemiological Survey for Alcohol and
Related Conditions Wave Three (NESARC-III), collected by the National Institute on Alcohol
Abuse and Alcoholism (NIAAA). The NESARC-III was conducted from April 2012 through
June 2013 using multistage probability sampling, with detailed recount of data collection
protocols detailed elsewhere (e.g., Grant et al., 2014). The NESARC-III includes a civilian
sample of noninstitutionalized adults living in the United States of America, including inactive
veterans, excluding active service members in order to maintain confidentiality (Grant et al.,
2014). It was reported that Black, Hispanic, and Asian adults were sampled at a higher rate than
the remainder of the population intentionally, to increase sample size of important marginalized
groups.

A total of 44,931 individuals were selected to participate in the NESARC-III, however

1,567 were ineligible for interview due to exclusion criteria, while 7,055 declined to respond.
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This yielded an overall response rate of 60.1 percent and a total sample size of 36,309
participants, (Cudjoe, 2019; Grant et al., 2014). The present study used a subsample of these
participants (N = 1779) who met criteria for past year PTSD. One participant was excluded from
the analyses, as they did not respond to questions about if they had used cannabis, or their
frequency of use. Therefore, the total sample size was 1778. Missing data across measures
excluded the participant from those specific analyses. All other participants had missing data
within a 2% range and were included in the analyses. The NESARC-III uses imputation when
missing responses can be inferred from other responses. Imputed responses are coded separately
from valid responses.

Procedure

Approximately 1,000 trained lay interviewers visited previously selected addresses through
multistage probability sampling in the United States of America to administer the NESARC-III.
Further details about this process are described by Grant et al. (2014). The NESARC-III
employed a computer-assisted, semi-structured diagnostic interview, the Alcohol Use Disorder
and Associated Disabilities Interview Schedule (AUDADIS-5; National Institute on Alcohol
Abuse and Alcoholism, 2015), in order to assess mental health disorders.

In order to gain access to the NESARC-III, a request was submitted to the University of
Manitoba Bannatyne Research Ethics Board. Upon receiving their approval, the request for data
acquisition was sent to the NESARC-III Data Access Committee (NIAAA) for their approval.
The NESARC-III dataset was then downloaded in a secure, encrypted format to a password
protected, secure computer (as outlined by the Procedures for Obtaining Dataset found at

https://www.niaaa.nih.gov/research/nesarc-iii/nesarc-iii-data-access/procedures-obtaining-

dataset). Consent was obtained during primary data collection by the owners of the data, the


https://www.niaaa.nih.gov/research/nesarc-iii/nesarc-iii-data-access/procedures-obtaining-dataset)
https://www.niaaa.nih.gov/research/nesarc-iii/nesarc-iii-data-access/procedures-obtaining-dataset)
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National Institute on Alcohol Abuse and Alcoholism (NIAAA).
Measures

The Alcohol Use Disorder and Associated Disabilities Interview Schedule—5 (AUDADIS-
5) was used to assess a variety of psychological conditions for the NESARC-III. These included
depression, anxiety, panic, bipolar, substance use disorders, PTSD, as well as personality
disorders, among others. The AUDADIS-5 was designed to assess alcohol, drug use and mental
health disorders during past year and lifetime periods, according to DSM-5 diagnostic criteria
(Grant et al, 2001).
Posttraumatic Stress Disorder

During the semi-structured interview, participants were asked about 20 potentially
traumatic events they may have directly experienced during their lifetime (e.g., serious life
threatening injury or illness, sexual assault, natural disasters), as well as 14 events that they may
have witnessed or been indirectly exposed to (as described by Hale et al., 2018). Participants
who reported experiencing at least one type of traumatic event (i.e., Criterion-A; Appendix A)
were subsequently asked 33 questions about their symptoms following the most traumatic or
stressful event they had experienced. These questions were designed in order to operationalize
the 20 PTSD symptoms from DSM-5 (Criteria B-E), including five questions for criterion B
(intrusion), two questions for criterion C (avoidance), seven questions for criterion D (altered
cognition/mood), and six questions for criterion E (arousal; Chen et al., 2017; Goldstein et al.,
2016). Furthermore, as per DSM-5 diagnostic criteria, participants had to indicate if symptoms
persisted greater than one month, as well as indicate clinically significant impairment or distress.
For the present study, PTSD was assessed using DSM-5 diagnostic criteria for past year PTSD

(see Appendix A). Reliability of trauma and stress related disorders ranged from fair to good for



PTSD AND CANNABIS USE 105

the NESARC-III (Grant et al., 2015).
Cannabis Use

A three-group variable was created in order to compare individuals with past year PTSD
along dimensions of past year cannabis use, including: (1) PTSD with no past year cannabis use
(PTSD-NoCU); (2) PTSD with past year cannabis use (PTSD-CU; endorsed using cannabis at
least once in the past year, but did not meet CUD criteria); and (3) comorbid PTSD and CUD
(PTSD-CUD; endorsed using cannabis at least once in the past year, met criteria for CUD).
Sociodemographic information for the three groups is displayed in Table 8.

The AUDADIS-5 was used to assess overall cannabis use, as well as disordered cannabis
use in the past year and lifetime periods. Participants were asked during the face-to-face
interview if they had ever used marijuana before, as well as if it was during the past 12 months,
prior to the past 12 months, or both. Participants were subsequently asked on average how many
joints they consumed over the past year, selecting from ten response categories ranging from
once per year to daily. Participants that reported consuming any cannabis over the past year (one
joint per year or more) were classified as individuals who used cannabis for analyses. Any
participants that also meet criteria for CUD were excluded from the cannabis use (non-
disordered) group.

Cannabis use disorder was classified using DSM-5 diagnostic criteria, requiring at least two
of the eleven symptoms within a 12-month period to obtain a diagnosis (Appendix B; American
Psychiatric Association, 2013). Individuals who meet criteria for past year CUD were included
in the comorbid PTSD and CUD group. Cannabis use and cannabis use disorder were entered
categorically. The AUDADIS-5 has been demonstrated to have good to excellent validity for

CUD (Hasin et al., 2015) as well as fair to good reliability (Grant et al., 2015).
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Other Mental Health Disorders
Due to the high rates of comorbidity with PTSD and other mental health disorders, the

present research also assessed the presence of other mental health conditions including: (1)
depressive disorders, including major depressive disorder and dysthymia; (2) anxiety disorders,
including generalized anxiety disorder, social phobia, specific phobia, panic disorder, as well as
agoraphobia; and (3) eating disorders, including anorexia nervosa, bulimia, as well as binge
eating disorder. A summary variable was created, looking at any mental health disorder overall
(excluding PTSD). Establishing the presence of other mental health disorders is pertinent to
examine treatment for other mental health conditions alongside PTSD.
Mental Healthcare Utilization

Mental healthcare utilization was examined in multiple modules of the NESARC-III. Using
a semi-structured interview, the AUDADIS-5, participants were asked questions about mental
healthcare utilization related to substance use disorders. They were also asked about mental
healthcare utilization for various mental health disorders, including PTSD, depressive disorders
(major depressive disorder, dysthymia), anxiety disorders (generalized anxiety (GAD), specific
phobia, social phobia, panic attacks, and agoraphobia), and eating disorders (anorexia nervosa,
bulimia nervosa, binge eating disorder). Treatment for mental health disorders compared to
substance use disorders was assessed differently in the NESARC-III, making it not possible to
draw comparisons between the two groups of conditions.

The present study focused primarily on mental health treatment specifically for PTSD, as it
is most pertinent to the study of comorbid PTSD-CUD. However, due to the fact that PTSD-
CUD presents with high rates of comorbidity with other mental health disorders, and the fact that

individuals with PTSD symptoms may be inclined to seek treatment for other problems over
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PTSD, mental healthcare utilization for other areas of mental health was also assessed as a
secondary measure (including depressive disorders, anxiety disorders, and eating disorders).
Lastly, all treatment for mental health disorders was summarized into a dichotomous treatment
variable. This characterization of mental healthcare utilization allowed for examination of both
broad and specific treatment utilization for individuals with PTSD, providing a more nuanced
and comprehensive understanding of treatment services utilized by individuals with PTSD.

For each mental health disorder, participants were asked five questions about mental
healthcare utilization: (1) if they ever sought professional treatment (i.e., talk to any health
professional like a psychiatrist, other medical doctor, psychologist, social worker or any other
kind of counselor or therapist); (2) participated in self-help programs (i.e., attended self-help or
support groups or online chat rooms); (3) were hospitalized overnight, (4) visited an emergency
room, or (5) were prescribed prescription medication or drugs by a doctor. Hospital and
emergency room visits were collapsed to form one category of emergency care, and all responses
were coded dichotomously (no utilization vs utilization). Therefore, mental healthcare utilization
for all mental health disorders was assessed along four domains of: (1) professional treatment,
(2) prescription medication or drugs, (3) self-help, and (4) emergency care.

Sociodemographic Measures

Age, sex, race/ethnicity, education, marital status, and household income were examined as
sociodemographic correlates to contextualize the sample. They were assessed based on prior
research utilizing the NESARC-III (e.g., Sommer et al., 2018; Goldstein et al., 2016; Reynolds et
al., 2015). Age was entered continuously, while biological sex was coded categorically as male
or female. Ethnicity was collapsed into five categories of: (1) White, (2) Black, (3) American

Indian or Alaska Native, (4) Asian, Hawaiian, or Pacific Islander, and (5) Hispanic, 14 response
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options for education were collapsed into three categories of: (1) less than high school, (2) high
school diploma or GED, and (3) post- secondary education. Six categories of potential marital
status were collapsed into three categories of married/cohabiting, widowed/divorced/separated,
and single/never married, as done in prior NESARC research. Lastly, household income for the
past year was reported categorically using 21 categories (ranging from less than $5000 to
$200,000 or more). Categories were further collapsed into four categories of 0—19,999; 20,000—
34,999; 35,000—69,999; and >70,000.

Analyses

All analyses utilized STATA version 15 (StataCorp, 2017) to account for the NESARC-
III’s complex sampling design, in order to generate the appropriate variance and standard error
estimates. All analyses in STATA were weighted to ensure national representativeness. Among
the total sample of individuals in the NESARC-III (n = 36,309), a sub-sample of individuals that
met DSM-5 diagnostic criteria for past year PTSD were selected for analyses. Past year PTSD
was used in order to examine current episodes of PTSD and increase the likelihood that PTSD
and cannabis use was occurring within the same timeframe, reducing the likelihood of drawing
conclusions between instances of unrelated PTSD and cannabis use across the lifespan.

Within the sample of individuals that met DSM-5 criteria for past year PTSD, I created a
three-group variable as the independent variable: (1) PTSD with no cannabis use (PTSD-NoCU),
(2) PTSD and cannabis use without disordered use patterns (PTSD-CU), and (3) comorbid PTSD
and CUD (PTSD-CUD). Mental healthcare utilization and other mental disorders were examined
as dependent variables (categorical).

Cross-tabulations and frequencies were used to calculate the prevalence or means of

sociodemographic correlates (age, sex, education, marital status, household income) across the
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three groups of PTSD-NoCU (reference group), PTSD-CU, and comorbid PTSD-CUD. Cross
tabulations were also used to examine the prevalence of other mental disorders and mental
healthcare utilization across the three groups.

Bivariate logistic regressions were then used to examine the relationship between the three
group PTSD/cannabis variable and other mental disorders separately, including depressive
disorders (major depressive disorder, dysthymia); anxiety disorders (generalized anxiety
disorder, social phobia, specific phobia, panic disorder, agoraphobia); and eating disorders
(anorexia nervosa, bulimia, binge eating disorder). Logistic regressions were used to examine the
associations between the three-group variable and mental healthcare utilization for PTSD across
four types of mental healthcare services (professional help, prescription medication or drugs,
self-help, and emergency care). The reference groups was individuals with PTSD who did not
use cannabis. Mental healthcare utilization was also examined for other mental health disorders,
including depressive, anxiety, and eating disorders, across the same four types of mental
healthcare service use.

Results

Table 8 displays the sociodemographic descriptive statistics of the sample. Past year PTSD
was prevalent among 4.7% of the total database (N = 1779), with one participant excluded due to
missing data (i.e., they did not answer questions about past year cannabis use), for a sample of N
= 1778. This left n = 1388 in the PTSD-NoCU group (78.0%), n =235 in the PTSD-CU group
(13.4%), and n = 155 in the comorbid PTSD-CUD group (8.6%), illustrating relatively high rates
of comorbidity.

Individuals in the PTSD-NoCU group were primarily older (M = 44.4 years), female

(70.0%), White (69.8%), married/cohabiting (50.4%), with some post-secondary education
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(59.2%), and household income ranging $35K-$69,999 (29.5%). Individuals in the PTSD-NoCU
group had not used cannabis at all in the past year.

Individuals in the PTSD-CU group were primarily middle age (M = 36.2 years), female
(62.1%), White (70.1%), single/never married (39.5%), with some post-secondary education
(53.2%), and low household income (<20K; 46.1%). Individuals in the PTSD-CU group reported
cannabis use patterns that included less than monthly use (n = 88; 37.4%), monthly use (n = 48;
20.4%), weekly use (n = 40; 17%), to daily or close to daily use (n = 59; 25.1%) in the past year.
Individuals in the PTSD-CU group often reported relatively high co-occurrence rates with other
mental health disorders (87.7%), including depressive disorders (53.1%), anxiety disorders
(54.5%), and eating disorders (7.6%). The PTSD-CU group was associated with increased odds
of past year other mental health disorders (OR = 1.77) compared to individuals in the PTSD-
NoCU group.

Individuals in the PTSD-CUD group were primarily younger (M = 31.8 years), female
(52.9%), White (53.5%), single or never married (50.1%), with some post-secondary education
(55.2%), and low household income (<20K; 52.5%). Individuals in the PTSD-CUD group

reported cannabis use patterns that included less than monthly use (n = 15; 9.7%), monthly use
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Table 8
Sociodemographic Characteristics of the Three Group PTSD and Cannabis Use Variables.
PTSD-NoCU PTSD-CU PTSD-CUD
(n=1388) (n =235) (n=155)
Variable M (SE) RRR M (SE) RRR M (SE) RRR
Age (years) 444(049)  1.00  362(0.99)  0.96 (0.95-0.97)***  31.8(1.35)  0.93 (0.91-0.95)***
N (%) OR N (%) OR N (%) OR
Sex
Male 373(30.0%)  1.00 84 (37.9%) 1.00 67 (47.1%) 1.00
Female 1015 1.00 151 (62.1%) 0.70 (0.51-0.97)* 88 (52.9%)  0.48 (0.33-0.71)***
(70.0%)
Race/Ethnicity
White 797 (69.8%) 1.00 139 (70.1%) 1.00 66 (53.5%) 1.00
Black 268 (11.1%)  1.00 47 (9.8%) 087 (0.57-1.34) 49 (21.9%)  2.57 (1.41-4.70)**
Hispanic/Other 323(19.0%) 100 49(20.1%)  1.05(0.68-1.63) 40 (24.5%)  1.68 (1.04-2.72)*
Marital Status
Married/Cohabiting 556 (50.4%) 1.00 53 (30.3%) 1.00 43 (31.4%) 1.00
Widowed/Divorced/Separated 501 (29.3%) 1.00 80 (30.2%) 1.71 (1.11-2.65)* 28 (18.6%) 1.02 (0.54-1.90)
Single/Never Married 331 (20.3%) 1.00 102 (39.5%)  3.24 (1.93-5.43)*** 84 (50.1%)  3.96 (2.44-6.43)***
Education
Post-Secondary 793(59.2%)  1.00 122 (53.2%) 1.00 78 (55.2%) 1.00
High School or GED 366 (24.5%) 100 71(29.7%)  135(0.90-2.02)  41(26.6%)  1.16 (0.64-2.10)
Less than High School 229 (162%) 1.00  42(172%)  1.18(0.68-2.04)  36(182%)  1.20(0.70-2.08)
Household Income
>70K 224 (22.5%) 100 28(16.6%) 1.00 12 (12.1%) 1.00
35-69,999 367(29.5%) 100 35(163%)  0.75(0.44-127)  33(20.7%)  1.30(0.50-3.41)
20-34,999 309(21.5%) 100 51(21.0%)  132(0.77-226)  24(147%)  1.26 (0.47-3.37)
0-19,999 488 (26.5%) 1.00 121 (46.1%)  2.35 (1.41-3.93)*** 86 (52.5%) 3.67 (1.46-9.23)**
Other Mental Health Disorders 1133 1.00 208 (87.7%) 1.77 (1.16-2.69)** 150 (96.8%) 7.42 (2.85-
(Excludes DUD) (80.1%) 19.34)%#*
Depressive Disorders 665(46.4%)  1.00  129(53.1%)  131(0.94-1.82) 108 (70.7%) 2.79 (1.85-4.19)***
Anxiety Disorders 677(493%) 100  126(54.5%)  123(0.93-1.64)  95(63.5%)  1.79 (1.14-2.81)*
Eating Disorders 71(59%)  1.00  15(7.6%) 1.33 (0.64-2.75) 11 (6.5%) 1.13 (0.50-2.51)

Note: Other Mental Health Disorder was assessed for past year. OR = Odds Ratio. RRR = Relative Risk Ratio. OR and RRR both display 95% Confidence

Interval in parentheses.
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(n=14; 9.0%), weekly use (n = 29; 18.7%), or daily or close to daily use (n = 97; 62.6%) in the
past year. Individuals in the comorbid PTSD-CUD group reported extremely high co-occurrence
with other mental health disorders (96.8%), including depressive disorders (70.7%), anxiety
disorders (63.5%), and eating disorders (6.5%). Results illustrate that the PTSD-CUD group
presented with higher odds of depressive disorders (OR = 2.79), anxiety disorders (OR = 1.79),
and mental health disorders overall (OR = 7.42) compared to individuals in the PTSD-NoCU
group.

Table 9 displays results from the bivariate logistic regression models examining the
relationship between the three-group PTSD/cannabis use variable and mental healthcare
utilization, across four types of services (professional help, prescription medication or drugs,
self-help, and emergency care). Among individuals with past year PTSD, individuals with
comorbid PTSD-CUD presented with decreased odds of utilizing professional help for PTSD
(OR =0.48), as well as decreased odds of utilizing prescription medication or drugs for PTSD
(OR = 0.56) compared to individuals with PTSD who do not use cannabis. They also presented
with decreased odds of mental healthcare utilization overall (OR = 0.64) compared to individuals
with PTSD who do not use cannabis. Individuals in the cannabis use group presented with
increased odds of professional help for anxiety disorders (OR = 1.59), as well as increased odds
of past year treatment for anxiety disorders overall (OR =1.40). No other significant differences
were found.

Individuals who used cannabis but did not report disordered use patterns (PTSD-CU)
presented with increased odds of utilizing professional help for anxiety disorders (OR = 1.59), as
well as increased odds of past year treatment for an anxiety disorder (OR = 1.40) compared to

individuals with PTSD who did not use cannabis (PTSD-NoCU). There were no other significant



PTSD AND CANNABIS USE

differences found between the PTSD-CU group compared to PTSD-NoCU.

Table 9

113

Logistic Regressions of Associations between Past Year PTSD, Cannabis Use, and Treatment Utilization.

PTSD-NoCU PTSD-CU PTSD-CUD
(n=1388) (n=235) (n=155)

Variable N (%) OR N (%) OR N (%) OR
PTSD

Professional Help 806 (59.3%)  1.00 140 (62.0%) 1.12 (0.83-1.52) 60 (41.1%)  0.48 (0.32-0.73)***

Prescription 520 (39.1%) 1.00  85(39.2%) 1.01 (0.66-1.53) 36 (26.6%) 0.56 (0.33-0.96)*

Medication or Drugs

Self-Help 249 (18.3%)  1.00 45 (19.0%) 1.05 (0.67-1.65) 22 (18.9%) 1.04 (0.55-2.00)

Emergency Care 241 (16.8%)  1.00 47 (24.4%) 1.59 (0.95-2.68) 26 (15.8%)) 0.93 (0.50-1.73)

Past year Tx 424 (30.9%) 1.00 68 (31.0%) 1.01 (0.69-1.47) 35 (24.6%) 0.73 (0.44-1.21)
Depressive Disorders

Professional Help 805 (59.8%)  1.00 147 (65.5%) 1.28 (0.91-1.79) 84 (56.8%) 0.89 (0.61-1.29)

Prescription 737 (54.6%)  1.00 127 (54,7%) 1.00 (0.73-1.38) 71 (50.9%) 0.86 (0.55-1.36)

Medication or Drugs

Self-Help 298 (21.0%)  1.00 50 (22.2%) 1.07 (0.69-1.68) 35 (22.9%) 1.12 (0.69-1.80)

Emergency Care 312(22.2%)  1.00 65 (26.1%) 1.24 (0.83-1.84) 39 (25.2%) 1.18 (0.75-1.85)

Past year Tx 493 (354%) 1.00 93 (39.1%) 1.17 (0.80-1.71) 58 (44.0%) 1.43 (0.92-2.22)
Anxiety Disorders

Professional Help 601 (43.4%)  1.00 122 (54.9%) 1.59 (1.18- 67 (42.7%) 0.97 (0.65-1.45)

2.15)**

Prescription 529 (39.4%) 1.00 95 (44.1%) 1.21 (0.83-1.77) 57 (37.5%) 0.92 (0.61-1.41)

Medication or Drugs

Self-Help 186 (13.0%)  1.00 31 (11.7%) 0.89 (0.53-1.49) 23 (12.2%) 0.94 (0.50-1.76)

Emergency Care 227(153%)  1.00  30(13.1%) 0.84 (0.50-1.39) 30 (15.8%) 1.04 (0.59-1.85)

Past year Tx 551 (39.2%) 1.00 106 (47.4%) 1.40 (1.00-1.96)* 66 (41.1%) 1.08 (0.70-1.65)
Eating Disorders

Professional Help 71 (6.1%) 1.00 14 (6.0%) 0.99 (0.45-2.20) 7 (5.6%) 0.91 (0.40-2.07)

Prescription 28 (1.6%) 1.00 5(3.3%) 2.06 (0.60-7.04) 2 (1.9%) 1.19 (0.21-6.79)

Medication or Drugs

Self-Help 25 (2.4%) 1.00 2 (0.56%) 0.23 (0.04-1.17) 2 (2.2%) 0.90 (0.17-4.83)

Emergency Care 20 (1.7%) 1.00 0 - 2 (2.2%) 1.31 (0.26-6.70)

Past year Tx 66 (5.6%) 1.00 13 (5.7%) 1.01 (0.43-2.38) 5(4.3%) 0.76 (0.33-1.76)
Any Mental Health

Professional Help 1052 (77.6%)  1.00 190 (83.3%) 1.43 (0.93-2.21) 103 (69.0%) 0.64 (0.43-0.95)*

Prescription 884 (66.4%)  1.00 156 (67.5%) 1.05 (0.74-1.50) 85 (57.3%) 0.68 (0.44-1.05)

Medication or Drugs

Self-Help 426 (30.9%)  1.00 72 (29.5%) 0.94 (0.66-1.33) 47 (32.3%) 1.07 (0.66-1.72)

Emergency Care 471 (33.9%) 1.00 91 (39.4%) 1.27 (0.85-1.89) 54 (31.4%) 0.89 (0.57-1.40)

Past year Tx 759 (54.7%)  1.00 133 (57.7%) 1.13 (0.84-1.52) 84 (56.2%) 1.06 (0.71-1.58)

Note: PTSD = Posttraumatic Stress Disorder, CUD = Cannabis Use Disorder, CU = Cannabis Use, Tx = Treatment,
OR = Odds Ratio with 95% Confidence Interval in parentheses.
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Discussion

The present research attempts to improve our understanding regarding the nuanced
relationship between PTSD, cannabis use, and mental healthcare utilization. To my knowledge,
this represents one of the first studies to examine rates of treatment utilization among individuals
with comorbid PTSD-CUD. Findings demonstrate that comorbid PTSD-CUD presents at rates of
8.6% among individuals with past year PTSD, which is over five times the prevalence rates of
1.5% in the general population cited in DSM-5 (American Psychiatric Association, 2013).

Individuals in the PTSD-CUD group presented with increased odds of comorbid depressive
and anxiety disorders, compared to individuals with PTSD who were not using cannabis. This
suggests that individuals with PTSD and CUD are experiencing worse mental health functioning
overall compared to individuals with PTSD who are not using cannabis. Individuals in the
PTSD-CUD group presented with decreased odds of utilizing professional help and prescription
medication or drugs for PTSD, compared to individuals with PTSD alone. Furthermore,
individuals in the comorbid group also presented with decreased odds of professional treatment
for any mental health disorder overall, compared to individuals with PTSD alone. In
combination, these findings suggest that individuals using cannabis with severe use patterns
present with increased rates of resistance and/or avoidance to help seeking overall, in comparison
to already low rates of mental healthcare utilization for PTSD. This is consistent with previous
research showing low treatment engagement among people with PTSD (Hoge et al., 2004;
Maguen et al., 2012).

Findings appear to support the self-medication hypothesis as well as the avoidance coping
model, predicting that individuals with PTSD may use cannabis to self-medicate and/or avoid

negative emotional states (Khantzian, 1997; Hyman & Sinha, 2009; Conger, 1956; Litman, 2006;
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Roth & Cohen, 1986). Utilizing cannabis for self-medication may temporarily alleviate some
PTSD symptoms, but may also reinforce avoidance behaviors that reduce the likelihood of
engaging with more effective, long-term treatment options. Patterns of short-term coping and
avoidance are likely to perpetuate the chronicity of the disorder, leading to continued functional
impairment over time. These findings illustrate the need for psychoeducation for both the general
public as well as treatment providers regarding the relationship between cannabis use and PTSD
treatment seeking and symptom improvement.

Interestingly, individuals in the PTSD-CU group presented with increased odds of
professional help seeking and past year treatment for anxiety disorders, compared to individuals
with PTSD who do not use cannabis. Previous research has illustrated that individuals with
frequent cannabis use have a higher prevalence of anxiety disorders, and individuals with anxiety
disorders have relatively high rates of cannabis use (Crippa et a., 2009). These findings may
suggest that individuals with PTSD who use cannabis are experiencing an increase in anxiety
symptoms that increases their odds of seeking treatment. Evidently, further research is needed to
examine the causality and directionality of these relationships.

Contributions

Currently, there are notable gaps in the literature regarding the relationships between
comorbid PTSD-CUD and mental healthcare utilization. The present study illustrated that
comorbid PTSD and CUD is associated with decreased odds of professional help and medication
use for PTSD, compared to individuals with PTSD alone. Prior research on cannabis use motives
have ascertained potential self-medication, tension reduction, stress coping, and avoidance
coping motives to cannabis use (Khantzian, 1997; Hyman & Sinha, 2009; Conger, 1956; Litman,

2006; Roth & Cohen, 1986; Bonn-Miller et al., 2014a). These motives are relevant for PTSD
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symptom management, where individuals may turn to cannabis to improve sleep, reduce acuity
and emotional distress, or avoid trauma-related memories. However, research examining rates of
mental healthcare utilization amongst individuals with comorbid PTSD-CUD is sparse, limiting
our ability to understand the unique challenges associated with treatment engagement in this
population. Given that both PTSD and SUDs are recognized as highly debilitating and enduring
disorders (e.g., Shalev, 2009), it is of particular importance to identify and reduce barriers to
effective care within the comorbid population. Understanding the role of cannabis use in
treatment avoidance and its impact on the efficacy of traditional PTSD interventions will be
essential for developing more tailored and integrated approaches to care.

Additionally, there has been limited research investigating outcome differences between
disordered versus non-disordered cannabis use patterns. These novel comparisons provide
valuable insights into how patterns of cannabis use interact with mental health outcomes and
treatment engagement. Understanding these distinctions is crucial, as disordered cannabis use,
particularly among individuals with PTSD, may lead to more severe mental health outcomes and
treatment avoidance when compared to non-disordered use. It is also important to investigate
potential differences between non-disordered cannabis use and abstinence from cannabis, in
order to understand the full scope of cannabis use and how it interacts with PTSD
symptomatology. Comparisons in the present study between non-disordered, disordered, and
abstinent cannabis use represent a significant addition to the literature that is critical to improve
our understanding of how patterns of cannabis use and severity of use patterns are associated
with differing clinical outcomes and rates of mental healthcare utilization. By examining these
distinctions, we can better identify the risks associated with cannabis use and tailor treatment

approaches accordingly. Improved understanding regarding how cannabis use and disordered use
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is associated with rates of mental healthcare utilization can help reduce barriers to treatment and
improve the delivery of effective care.

Furthermore, research on cannabis use among individuals with PTSD has historically
approached cannabis use homogeneously. However, it is important to compare individuals who
use cannabis along several dimensions of use, in order to examine meaningful differences
amongst clinical outcomes. This study is one of the first to my knowledge to compare individuals
who use cannabis with individuals who meet criteria for CUD, which is beneficial for improving
our understanding regarding the heterogeneity of cannabis use and separating helpful from
harmful clinical outcomes. These findings may be useful in order to address the mixed findings
on cannabis use outcomes by differentiating between high versus low severity groups.

Finally, there is limited information available regarding the relationship between comorbid
PTSD-CUD and other sociodemographic and clinical correlates. There were increased odds of
depressive and anxiety disorders among individuals with comorbid PTSD-CUD, compared to
individuals with PTSD alone. Interestingly, individuals who used cannabis but did not meet
criteria for CUD presented with increased odds of professional treatment for anxiety disorders.
One possible explanation for these findings may be that individuals with mild to moderate
cannabis use patterns experience an increase in anxiety symptoms, however, with less severe use
patterns do not experience the same barriers to seeking treatment for these anxiety symptoms.
These findings highlight the complex interaction between cannabis use and mental health
symptomatology, suggesting there is likely an interaction between severity of use patterns and
mental health symptomatology.

Implications and Future Directions

There are several directions suitable for future research. First, further examination of the
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discrepancy between mental healthcare utilization and comorbid PTSD-CUD in comparison to
individuals with PTSD alone should be replicated, as well as extended with the use of other
methods (i.e., RCTs, longitudinal study) and potentially other populations of comparison.
Second, due to notable heterogeneity in cannabis use patterns, future research could also
differentiate cannabis use patterns based on severity of use indicators, in order to assess potential
meaningful differences in treatment outcomes. This may include comparing individuals with
more severe or highly disordered use patterns, to individuals with less frequent or severe use. It
would be interesting to investigate if any other relationships between PTSD and cannabis use
emerged when separating by severity of use, rather than cannabis use dichotomously. Third,
although I was able to compare rates of mental healthcare utilization for individuals with PTSD,
I was unable to assess specific barriers to treatment, length of treatment, acceptability and
accessibility of treatments, or efficacy of treatments for comorbid PTSD-CUD. Therefore, future
research investigating varying facets of treatment for comorbid PTSD and CUD would be
helpful in illustrating why individuals with the comorbidity have been associated with decreased
utilization of treatment services. It still remains poorly understood why individuals with PTSD
do not seek out treatment services, with no shortage of possible etiologies. Fourth, future
research should investigate the potential relationship between PTSD symptom severity and
mental healthcare utilization among individuals with comorbid PTSD-CUD. For example, it
would be interesting to examine if PTSD symptom severity has a mediating or moderating effect
on mental healthcare utilization. It stands to reason that individuals with comorbid PTSD-CUD
may not be able to utilize treatment, if their PTSD symptoms are worsened by CUD.
Limitations

The present study presented with some notable limitations. Due to the fact that the present
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study utilized a large nationally representative sample, the study was cross-sectional in design
and therefore no causal relationships between variables could be established. Therefore, future
longitudinal research and randomized control trials further examining the relationship between
PTSD-CUD and treatment is warranted. Second, as the NESARC-III dataset was pre-determined,
I was unable to add additional variables of interest to the research. Although I was able to
examine rates of treatment utilization for PTSD and anxiety, depressive, and eating disorders, I
would have liked to examine treatment utilization for any mental health disorders, in order to
ensure that individuals with PTSD weren’t pursuing treatment for other disorders. Furthermore,
ideally the research study would have investigated not only rates of mental healthcare utilization,
but also reported barriers to mental healthcare utilization as well, in order to more
comprehensively examine mental health treatment as a whole. Third, as mental healthcare
utilization was self-reported by participants, it is possible that this may have introduced elements
of participant response or memory bias. For example, it is possible that due to potential
stigmatization, participants may not have felt comfortable reporting mental healthcare utilization
even if they recalled accessing services. Lastly, due to the fact that substance use disorders were
assessed differently than mental health disorders in the NESARC-III, I was unable to examine
rates of SUD treatment and include SUD treatment in our treatment analyses. Ideally, as I was
interested in comorbid PTSD and CUD, I would have preferred to examine treatment for CUD
alongside PTSD.
Conclusion

Posttraumatic stress disorder remains one of the most enduring and debilitating mental
health disorders in the modern world. Individuals with PTSD continue to experience notable

barriers to acceptable, accessible, and effective care. Despite growing awareness of patterns of
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cannabis use among individuals with PTSD, relatively little is known about how comorbid CUD
impacts treatment utilization among individuals with PTSD. Lack of effective integration
between PTSD and SUD treatments appear, in other research, to be a barrier to care, potentially
contributing to treatment avoidance. Knowledge translation programs educating the public on the
risk of comorbidity for PTSD and CUD, as well as options for isolated or combined PTSD-SUD
treatments may potentially improve rates of mental healthcare utilization for this population.
Understanding differences in mental healthcare utilization for individuals with comorbid PTSD-
CUD may also aid treatment providers in reducing barriers to effective care and improve clinical

outcomes for individuals with PTSD.
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Chapter Five: Discussion

Posttraumatic stress disorder has been consistently identified as a both a public health issue
and priority (e.g., Magruder, et al., 2017; Watson, 2019), as it is associated with significant
financial costs and functional impairment at an individual, interpersonal, and societal level.
Traumatic experiences are common worldwide, and a subset of individuals continue to
experience severe and disabling traumatic symptoms for many years following traumatic
exposure (e.g., Kessler et al., 2017). With the recent legalization of cannabis across much of
North America, there is an urgent need to provide both policy makers and the public with
pertinent information regarding the effects of cannabis consumption on various facets of mental
health. Comorbid mental health conditions are frequently associated with increased symptom
severity (Helle et al., 2020; Najt et al., 2011; Schafer & Najavits, 2007), increased functional
impairment (e.g., Shalev et al., 2017), increased odds of psychological comorbidities (e.g.,
Goldstein et al., 2016; Grinage, 2003), as well as decreased treatment effectiveness (e.g.,
Newman et al., 1998) that may extend the duration of disorders and lead to undesirable clinical
outcomes. Individuals with PTSD who use cannabis may experience potential benefits or harms
with use that are nuanced and not well understood. The present research examined multiple
facets of the symptom profile of individuals with PTSD who use cannabis, in an attempt to
explain the observed disparity in research regarding perceived harms and benefits associated
with cannabis use. Novel comparisons between disordered versus non-disordered cannabis use,
as well as variations among cannabis use severity measures all contribute to the clinical
significance of the present research.
Summary of Findings

Three distinct research studies were conducted using a nationally representative sample of
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adult civilians collected during the National Epidemiologic Survey on Alcohol and Related
Conditions IIT (NESARC-IIL; N = 36,309) in 2012-2013. Study one utilized a series of
multinomial logistic regressions to examine sociodemographic and clinical correlates of
individuals with comorbid PTSD-CUD, compared to having neither disorder or PTSD alone.
Findings illustrate that risk correlates of comorbid PTSD-CUD include low income (0-19,999),
being single or never married, as well as being of Black or American Indian or Alaska Native
descent. Comorbid PTSD and CUD was also associated with increased odds of other mental and
physical health comorbidities, as well as other substance use disorders, compared to individuals
having neither disorder. Furthermore, individuals in the comorbid group displayed the highest
risk ratio for PTSD symptom severity of any of the three groups, when compared to individuals
in the neither condition. This appears to suggest that individuals who have comorbid PTSD-CUD
are experiencing worsening of their PTSD symptoms. Alternatively, in comparing PTSD-CUD
to PTSD alone, individuals with the comorbidity presented with higher odds of other mental and
drug use disorders, as well as higher rates of alcohol use disorder. Interestingly, they presented
with decreased odds of physical health conditions. Individuals in the comorbid PTSD-CUD
group presented with the highest odds of all three types of adverse childhood experiences,
including abuse, neglect, and household dysfunction, compared to individuals with neither
disorder. Individuals with PTSD-CUD also presented with the highest odds of sexual assault and
physical assault of all three comparison groups, when compared to individuals with neither
disorder. In combination, the study findings demonstrate that individuals with comorbid PTSD-
CUD present with more severe symptom profiles along several facets of health, compared to
individuals without the comorbidity.

Study two utilized latent mixture modelling to identify distinct subtypes of cannabis use
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patterns among individuals with PTSD, based on various cannabis use severity indicators (age of
onset, frequency, quantity, medicinal cannabis use, disordered cannabis use) and predictors of
age, sex, PTSD symptom severity, past year CUD, alcohol use disorder, tobacco use disorder, as
well as mental and physical quality of life. A four class-solution that differed on measures of
substance use severity was identified, including a moderate use group, a severe use group, as
well as two low use groups. Early age of first use, high frequency, high quantity, as well as
increased rates of medicinal use and disordered use were all associated with higher severity use
profiles. Results indicated that participants in the low severity classes were significantly older
than those in the moderate severity class, while the high severity class had significantly more
males than any of the other classes. Moderate and high severity classes were associated with
increased odds of CUD compared to the low severity classes, while the high severity class was
associated with increased odds of PTSD symptom severity relative to all three other groups.
Tobacco use disorder was associated with increased odds of being in the moderate and high
severity classes compared to both low severity groups. Lastly, the high severity group was
associated with decreased rates of physical quality of life compared to all three other groups,
while individuals in the moderate severity group presented with increased odds of mental quality
of life compared to one of the low severity groups. Examining subtypes of cannabis use patterns
among individuals with PTSD Overall, it appears the four-class solution contributes meaningful
information in order to differentiate distinct subgroups of cannabis use patterns and outcomes.
Lastly, study three examined rates of mental healthcare utilization for four types of
treatment (professional help, prescription medication or drugs, self-help, and emergency care)
among individuals with PTSD, along three dimensions of cannabis use (no use, disordered use,

non-disordered use). Individuals with comorbid PTSD-CUD presented with decreased odds of



PTSD AND CANNABIS USE 124

utilizing professional help and prescription medication or drugs for PTSD, compared to
individuals with PTSD alone. Furthermore, individuals with the comorbidity also presented with
decreased odds of mental healthcare utilization overall, compared to individuals with PTSD
alone. Interestingly, individuals in the non-disordered group presented with increased odds of
professional help utilization for anxiety disorders compared to individuals with PTSD alone.
Overall, this study demonstrates that individuals with comorbid PTSD-CUD utilize significantly
less professional and mental health treatment services than individuals with PTSD alone.
Theoretical Contributions

The present research projects contributed meaningful information to the study of PTSD and
cannabis use along several facets. First, it contributed novel information regarding the
relationship between PTSD, cannabis use, and PTSD symptomatology, that has been notably
inconsistent and contradictory in prior research. Study one demonstrated that comorbid PTSD-
CUD is associated with higher rates of PTSD symptom severity, compared to individuals with
neither disorder. Study two, alternatively, illustrated that a high severity cannabis use profile was
associated with increased rates of PTSD symptom severity, compared to all three other low and
moderate severity use groups. In combination, these findings illustrate that disordered cannabis
use and high severity cannabis use profiles are associated with increased rates of PTSD symptom
severity. These findings are relevant for investigating the complex relationship between PTSD
and cannabis use, as it is related to treatment recommendations utilizing medicinal cannabis use
for the treatment of PTSD.

Second, the present research contributed meaningful information regarding comorbid
PTSD-CUD and an assortment of sociodemographic and clinical correlates. In study one,

comorbid PTSD-CUD was noted to be associated with low income (0-19,999), being single or



PTSD AND CANNABIS USE 125

never married, as well as being of Black or American Indian or Alaska Native descent, in
comparison to individuals with neither disorder. Furthermore, comorbid PTSD-CUD was also
presented with increased rates of co-occurrence with other health conditions, including mental
health, physical health, and substance use disorders, compared to individuals having neither
disorder. In study three, comorbid PTSD-CUD was associated with increased rates of depressive
and anxiety disorders, and mental health disorders overall in comparison to individuals with
PTSD alone. This illustrates that individuals with comorbid PTSD-CUD present with
increasingly comorbid, complex clinical profiles that may complicate treatment. Information
regarding rates of comorbidity may help improve treatment recommendations and outcomes for
this high-risk group.

Another significant contribution of the present research is the support for a multifactorial
theoretical model that integrates multiple pathways for cannabis use among individuals with
PTSD. The present research provides support for the self-medication hypothesis (Khantzian,
1997), demonstrating that individuals with comorbid PTSD-CUD experience more severe PTSD
symptomatology (i.e., anxiety, hypervigilance, and negative mood alterations), and therefore it
appears likely that they use cannabis in an attempt to alleviate these negative emotional states.
However, motives for cannabis use cannot be summarized by the self-medication model alone.
Theories such as the mutual maintenance model (Stewart et al., 1998) and the susceptibility
model (Chilcoat & Breslau, 1998) are particularly relevant in understanding how PTSD and
cannabis use can perpetuate one another. The present research appears to provide support for
these models by illustrating that individuals with higher PTSD symptom severity, especially
those who experienced more types of traumatic exposures like sexual or physical assault, were

more likely to develop severe cannabis use profiles. These findings provide further support that
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cannabis use and PTSD symptomatology are mutually reinforcing. Furthermore, there is also
support for the common factors model (Wolf et al., 2010) that certain shared risk factors underlie
both PTSD and substance use disorders. Study one identified ACEs as a common antecedent for
both PTSD and cannabis use, where individuals with comorbid PTSD-CUD were more likely to
report higher rates of ACEs. These findings are in line with previous research by Breslau (2009)
and Goldstein and colleagues (2016) demonstrating that childhood traumatic exposure
significantly increased the likelihood of developing PTSD and substance use disorders,
suggesting that shared risk factors early on in life are precedents for both disorders, supporting
the idea that common underlying vulnerabilities contribute to the observed comorbidity.

The variability of cannabis use profiles among individuals with PTSD provides further
evidence that cannabis use should not be studied homogenously. Earlier studies (e.g., Bonn-
Miller et al., 2010; Lake et al., 2020) often treated cannabis use as a dichotomous behavior
among individuals with PTSD. The present research was the first of my knowledge to examine
specific subtypes of cannabis use patterns among individuals with PTSD. Utilizing latent mixture
modelling, study two produced four cannabis use classes that differed primarily on severity of
use patterns (low, moderate, and severe). Findings were consistent with prior research with other
substance use disorders that illustrated age of first use, quantity of use, frequency of use,
disordered use, and medicinal use are all associated with higher severity use profiles. Cannabis
use classes were also noted to differ in regard to certain predictors, including PTSD symptom
severity, physical quality of life, as well as tobacco use disorder and past year CUD. While some
individuals who use cannabis may self-report a reduction or alleviation in PTSD symptoms
associated with cannabis use, others may experience a worsening of PTSD symptoms. This

disparity in results suggests that the therapeutic or detrimental impact of cannabis may depend on
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factors like type of cannabis used, in addition to the quantity and frequency of use. Examining
heterogeneity within cannabis use is imperative in order to differentiate more and less severe
patterns of cannabis use that may contribute to differing clinical outcomes.

The present research also utilized novel comparisons between individuals with PTSD who
do not use cannabis, with those who use cannabis, as well as those who meet criteria for CUD, in
order to examine potential differences between disordered versus non-disordered cannabis use.
This comparison represents a significant addition to the literature that is critical to understanding
how patterns of use are associated with differing clinical outcomes. Additionally, comparing
individuals with comorbid PTSD-CUD to those with PTSD alone revealed meaningful results
that highlight the nuances of the PTSD-CUD comorbidity. Findings that individuals with
comorbid PTSD-CUD were associated with decreased rates of professional treatment and
prescription medication or drugs provides support for theoretical modules postulating cannabis is
used for self-medication. Improved understanding regarding how cannabis use and disordered
use is associated with rates of mental healthcare utilization can help reduce barriers to treatment
and improve effective care.

Findings from the present research also contribute to the ongoing debate about the role of
medicinal versus recreational cannabis use among individuals with PTSD. The present research
illustrates that the therapeutic potential of cannabis for PTSD remains unclear. These findings are
in line with prior research postulating both perceived benefits, including improved sleep or
reduced anxiety with cannabis use (Greer et al., 2014; Elms et al., 2019), as well as negative
effects, including worsening of symptoms like hyperarousal and avoidance (Boden et al., 2013;
Wilkinson et al., 2015). The present research providers further support that the medicinal use of

cannabis should be approached with caution, which is particularly relevant as cannabis is
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sometimes prescribed by physicians for individuals with PTSD (e.g., Shishko et al., 2018;
Wilkinson et al., 2015).

Another contribution of the present research is the exploration of mental healthcare
utilization among individuals with comorbid PTSD-CUD. Cannabis use has previously been
shown to be a barrier to PTSD treatment, illustrating lower rates of symptom improvement
during PTSD interventions (Bonn-Miller et al., 2013). Results show that individuals with PTSD-
CUD are less likely to utilize formal mental health treatment services compared to those with
PTSD alone. Reduced treatment seeking may result from a combination of several factors,
including perceived stigma, financial barriers, or limited availability of integrated care services,
all of which have been previously documented as contributors to healthcare disparities in PTSD
and SUD populations (Najt et al., 2011; Schafer & Najavits, 2007). The observed reduced rates
of healthcare utilization continue to highlight the need to for treatment models that consider both
PTSD and substance use treatment concurrently. Thus, treatment models should incorporate
components like harm reduction and skills training for alternative coping mechanisms, rather
than relying solely on abstinence-based substance use models.

The present research emphasizes the necessity of moving towards a multidimensional
model of the interactions between cannabis use and PTSD that incorporates individual factors
(e.g., symptom severity, motivations for use), social factors (e.g., healthcare accessibility,
stigma), and cannabis-specific variables (e.g., dosage, type), to develop a more comprehensive
understanding of the etiology of comorbid PTSD-CUD. This understanding will provide a more
evidence-based, accurate framework for both researchers and clinicians to better tailor

prevention and treatment approaches for this complex and heterogeneous population.
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Future Directions

Continued efforts to develop evidence-based recommendations for the use and
contraindicated use of cannabis for various mental health disorders should be a top economic
priority. It is important to further investigate the effects of specific variations of cannabis use
among individuals with PTSD. Evidently, varying cannabis use profiles contribute to meaningful
clinical differences in PTSD symptomatology. Although the present research was able to analyze
certain cannabis use variables (such as estimated frequency and quantity), other pertinent
variations such as duration of use, cannabis strain (i.e., THC to CBD ratio), and more controlled
calculated quantity and frequency of use were unable to be examined. These additional variables
would likely prove highly relevant for ascertaining harms and benefits of cannabis for
individuals with PTSD.
Randomized Controlled Trials

There is a significant lack of randomized controlled trials (RCTs) for PTSD and cannabis
use. Given the mixed findings regarding cannabis as a treatment for PTSD, RCTs are urgently
needed to examine the therapeutic efficacy of cannabis, particularly in comparison to traditional
PTSD interventions. Randomized controlled trials would also be beneficial to compare various
types of cannabis products, including products with differing THC to CBD ratios, to determine
whether specific formulations provide increased symptom relief without increasing the risk of
CUD or other negative health consequences. For example, CBD has been suggested to have anti-
inflammatory properties that would likely benefit individuals with PTSD without the
psychoactive effects of THC. Future RCTs should also consider examining different PTSD
populations, (i.e., civilians, veterans, and individuals with specific types of traumatic exposure),

as well as different socioeconomic groups to examine any differences in perceived effectiveness
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of cannabis use for PTSD symptomatology. Fortunately, RCTs should be more feasible and
accessible following legalization of recreational cannabis in Canada in 2018.
Cannabis Use Typologies

One of the significant contributions of this research was the identification of distinct
cannabis use typologies among individuals with PTSD using latent mixture modeling. Future
research should seek to validate these typologies using independent datasets and longitudinal
methods to understand how these and other cannabis use profiles evolve and change over time.
Future research could also investigate whether these cannabis use profiles predict differential
treatment outcomes. For example, individuals in the high-severity groups may require more
comprehensive or integrated interventions that simultaneously address PTSD symptoms and
cannabis dependence.

Although both medicinal and recreational cannabis use was present within the present
sample, there were limited opportunities for comparison between the two. However, among
latent classes of individuals who use cannabis within the lifetime PTSD sample, the highest rates
of medicinal cannabis use were present in the most severely disordered cannabis use group. This
is in line with previous research, whereby medicinal cannabis use was associated with higher
rates of cannabis use and PTSD symptomatology compared to recreational cannabis use (e.g.,
Loflin et al., 2017). It is important for future research to examine the directional relationship
between these two factors. In other words, it is possible that more severe PTSD symptomatology
is facilitating an increase in medicinal cannabis use, however it is also possible that more severe
use is facilitating increased PTSD symptomatology, or both.

The current research was limited by the absence of detailed data on the type, potency, and

administration method of cannabis used by participants. Given the increasing variability in
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cannabis products available today, future research should explicitly examine how these factors
influence the relationship between PTSD and cannabis use. For example, cannabis products high
in THC content may exacerbate symptoms of hyperarousal and anxiety, while cannabis products
high in CBD could have differential, perhaps more stabilizing effects on mood.

Future studies should also investigate the impact of different modes of administration (e.g.,
smoking, vaping, edibles) on PTSD symptomatology. For example, previous research by Hasin
and colleagues (2016) suggested that higher THC levels are associated with increased CUD
severity. Additionally, method of administration of cannabis could potentially influence the
experience of cannabis use. These factors must be carefully documented in future studies to
improve our understanding of how cannabis use contributes to PTSD symptom severity.
Symptom Severity

Additionally, future research regarding the complex relationship between PTSD symptom
severity and cannabis use among individuals with PTSD is warranted. As noted by the National
Academies of Sciences, Engineering, and Medicine (2017) “from a cannabis therapeutics
perspective, blinded, randomized, placebo-controlled studies in patients with PTSD need to be
conducted to evaluate any potential therapeutic benefits of cannabis on PTSD symptoms and
course” (p.323). I attempted to examine meaningful differences in PTSD symptom severity for
differing cannabis use patterns in all three studies, with particular focus on examining differential
clinical outcomes between low and high severity cannabis use patterns. Although able to
compare PTSD symptom severity between individuals with different cannabis use patterns in
study two, regrettably there was not a cannabis abstinent group for comparison. Therefore, future
research should compare individuals with differing types of cannabis use to individuals who do

not use cannabis, to investigate potential important differences in PTSD symptomatology and
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better elucidate whether cannabis presents with helpful qualities among lower severity of use
profiles, or whether harmful effects of cannabis use present for other severity of use groups as
well.

Barriers to Treatment Utilization

Findings from study three illustrate that individuals with comorbid PTSD-CUD were
significantly less likely to engage in mental health services, suggesting a need for future research
to develop strategies that enhance healthcare accessibility for this population. Future research
should explore integrative approaches to PTSD treatment, improving treatment acceptability by
providing individuals with self-directed or clinician-led treatment programs to offer more
autonomy and flexibility to this struggling population. Furthermore, individuals with PTSD may
also benefit from online interventions that they can do from the comfort of their own home,
reducing barriers of accessibility.

Although I was able to compare rates of mental healthcare utilization for individuals with
PTSD, I regrettably did not have data in our sample with regards to specific barriers to treatment,
preference for treatment type and format, or treatment efficacy or acceptability ratings.
Therefore, future research that investigates specific barriers to treatment for comorbid PTSD and
CUD would be helpful in illustrating why individuals with the comorbidity are utilizing less
treatment services. This information is critically important in order to reduce barriers to care for
individuals with PTSD. Other pertinent factors, such as duration of treatment, type of treatment,
as well as willingness to engage in treatment may also be beneficial to examine.

Furthermore, findings from study one emphasize the sociodemographic disparity among
individuals with PTSD-CUD, particularly among marginalized groups such as Black, Alaskan

Native/American Indian, and lower-income individuals. Future research should focus on
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developing culturally informed and trauma-informed interventions that are sensitive to the
unique experiences and needs of these populations. This could include interventions that
incorporate peer support from individuals with shared cultural backgrounds or their own
previous experience of trauma. It would also be beneficial for community health workers to
understand who may be most at risk for developing PTSD following a traumatic event. Future
research could investigate potential differential effects of culturally specific interventions.
Longitudinal Research

Longitudinal research on co-occurring PTSD and CUD is notably non-existent, and
critically necessary in order to determine how PTSD and cannabis use influence each other over
time. A significant limitation of the present research was its cross-sectional design, which
restricted the ability to establish causal pathways between PTSD and cannabis use. Longitudinal
research could help to clarify whether cannabis use serves as a precursor to PTSD in certain
contexts or if it predominantly emerges as a coping mechanism post-traumatic exposure, or both.
It could also be used to examine both acute and long term effects of cannabis use on PTSD
symptomatology over time. Longitudinal studies could also help explore how different types of
traumatic exposure differentially impact subsequent cannabis use. Future research could use
prospective cohorts to follow young people with high levels of adverse childhood experiences
(ACEs) to see if they are more likely to develop both PTSD and CUD. This approach would help
validate the common factors model (Wolf et al., 2010) by providing real-world data on how early
life stressors set the stage for subsequent psychopathologies. Furthermore, longitudinal studies
should include repeated measures of cannabis use (e.g., frequency, potency, method of
administration) and PTSD symptomatology to explore how changes in one affect the course of

the other over time. With CUD increasing in prevalence following legalization (e.g., Aletraris et
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al., 2023), it is important to investigate longitudinal changes in symptomatology, severity, and
chronicity in order to more accurately depict the impact of comorbid PTSD and CUD over time.
Implications of Research

These research findings have several implications to clinical practice, policy formation,
and public health initiatives. Understanding the nuanced relationship between PTSD and
cannabis use is important in order to make informed decisions about the development of targeted
interventions and mental health treatment overall.

Information regarding the unique sociodemographic profile of individuals with comorbid
PTSD and CUD can be used to better understand the nuances between comorbid PTSD and CUD
compared to those without the comorbidity. The proposed research attempts to illustrate
pertinent sociodemographic and clinical correlates unique to the comorbidity, as well as potential
relationships between the comorbidity and other facets of mental health functioning.

Second, information regarding cannabis use variables (i.e., frequency, quantity) as well as
cannabis use profiles among individuals with PTSD can be used to differentiate unique clinical
outcomes among individuals with PTSD. Investigating meaningful differences among cannabis
use variables is fundamental in order to better understand the unique, varying effects of cannabis
use on PTSD symptomatology. These findings can be used to determine if there are potential
symptom profiles that may benefit or suffer from cannabis use, as well as if these distinct classes
may suggest distinct clinical interventions.

Third, improved understanding regarding the relationship between PTSD, cannabis use,
and mental healthcare utilization is fundamental in order to improve treatment seeking behavior,
direct treatment recommendations, increase treatment effectiveness, and decrease symptom

severity for individuals with PTSD. Furthermore, comparisons between CUD, non-disordered
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use, and no cannabis use among individuals with PTSD help characterize the relationship
between cannabis use and treatment seeking behaviors in the areas of professional help,
prescription medication or drugs, self-help, and emergency care.

The synthesis of these findings produce significant clinical implications for the long-term
effects of cannabis use among individuals with PTSD, especially given the increased availability
of cannabis and potential increase in utilization patterns in North America. They may be used to
direct future research, as well as treatment recommendations for cannabis use for individuals
with PTSD.

Clinical Practice Implications

The identification of distinct cannabis use profiles among individuals with PTSD
highlights the need for personalized treatment approaches that acknowledge varying motivations,
severities, and patterns of cannabis use. Clinicians working with individuals with PTSD who use
cannabis may benefit from exploring the primary reasons for use, which may include symptom
relief, recreational use, or as a coping strategy for pain. Tailoring interventions to these motives
is likely critical for treatment adherence and efficacy. Considering the high prevalence of
comorbidities among individuals with PTSD, specifically anxiety, depressive, and other
substance use disorders, integrated treatment programs that address both PTSD and substance
use simultaneously should be prioritized. This is in line with recommendations of prior research.

There is also a need for comprehensive psychoeducation programs for individuals with
PTSD and their families. Many individuals with PTSD turn to cannabis under the assumption
that it will provide relief from their symptoms without understanding the potential for substance
dependence and exacerbation of PTSD symptoms. Educating individuals and their support

networks about the risks associated with cannabis use, its potential impact on mental health, and
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the benefits of evidence-based alternatives could reduce harmful use patterns and help
individuals to make more informed decisions about their health and wellbeing.
Policy Implications

The findings of the present research also have important implications to policy
development. PTSD is one of the most common reasons cited for medicinal cannabis use. As
such, policy makers need to regulate and establish clear guidelines around the prescription of
cannabis for PTSD. These policies should encourage practitioners to conduct a thorough clinical
interview that includes a detailed history of challenges. Clinicians may also want to consider
recommending alternative treatments before considering cannabis as a treatment, and ensure that
patients are well-informed about the potential risks and benefits associated with cannabis use for
PTSD.

Individuals with PTSD-CUD were found to have lower mental healthcare utilization rates,
possibly due to barriers such as stigma, financial constraints, or accessibility issues. Policy
makers should work towards reducing these barriers by expanding insurance coverage for mental
health services, increasing funding for community-based mental health programs, and ensuring
that vulnerable populations, such as racial minorities and those with low income, have equitable
access to comprehensive PTSD treatment. Additionally, initiatives aimed at reducing stigma
surrounding both PTSD and substance use are crucial in fostering an environment where
individuals feel empowered to seek help without fear of judgment.

There is evidently a clear need for improved messaging and warnings on cannabis products
regarding the potential risks associated with use, particularly for individuals with a history of
traumatic exposure. Product packaging could include warnings similar to those on tobacco or

alcohol, specifically alerting individuals to the potential exacerbation of mental health
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symptoms, including anxiety, paranoia, and worsening PTSD symptoms. Public information
campaigns could also highlight these risks, especially focusing on individuals with pre-existing
mental health conditions.
Public Health Implications

The findings of this research also highlight several areas where public health initiatives can
make meaningful changes. Public health initiatives can create awareness campaigns specifically
targeted at populations most at risk of comorbid PTSD-CUD, particularly marginalized racial
groups and those with lower socioeconomic status. These campaigns should aim to inform these
groups about the potential risks of cannabis use as a coping mechanism for PTSD and provide
information on alternative resources for managing symptoms. This may include other resources
such as peer support groups, crisis services, or pro-bono or low cost mental health therapy.

Incorporating mental health education within primary care and general healthcare settings
is also essential. Public health and treatment providers can also improve care by prioritizing early
screening for cannabis use among individuals with PTSD, similar to how first responders and
individuals known to have high exposure to traumatic events are screened for symptoms of
PTSD following traumatic exposure. By integrating mental health and substance use screenings
into the general population, healthcare providers can identify at-risk individuals earlier and refer
them to appropriate services. Furthermore, by educating individuals about the risks associated
with cannabis use, particularly for those with PTSD or other mental health disorders, healthcare
providers can play a proactive role in preventing the escalation from use to disorder.

There is also a clear public health need for the development and training of healthcare
professionals in recognizing the complexities of the PTSD-CUD comorbidity. Providers should

be equipped not only with the skills to assess both PTSD and substance use but also to
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understand other factors influencing cannabis use. This training could include guidance on non-
judgmental communication, which is key to ensuring that individuals feel comfortable discussing
their substance use without fear of stigma or repercussions.
Societal Implications

These findings also have broader implications for society as a whole. The dual stigma
surrounding both PTSD and substance use can prevent individuals from seeking necessary
treatment. At present, the portrayal of both PTSD and cannabis use in the media is likely
exacerbating barriers to effective treatment. For example, recent research by Mennis and
colleagues (2023) illustrates how rates of treatment utilization for CUD have been decreasing
across the US following legalization. They discuss more tolerant attitudes and greater social
acceptance towards cannabis use, as well as reduced perception of frequent cannabis use as
problematic as potential contributing factors to decreased rates of treatment utilization. Media
efforts should be targeted to reduce stigmatization and enhance empathy and understanding of
individuals struggling with PTSD and substance use. Utilizing mental health campaigns such as
Bell Let’s Talk to increase understanding and even provide treatment recommendations for
subpopulations that may be particularly resistant or avoidant to treatment (i.e., individuals with
PTSD) can aid knowledge translation efforts tremendously. By promoting narratives of
compassion and understanding that reflect the complexity of self-medication behaviors and the
challenges faced by individuals with PTSD-CUD, the media can play a role in reducing societal
stigma and supporting individuals in accessing care. Furthermore, introducing mental health
psychoeducational and literacy programs that discuss trauma, substance use, and coping
mechanisms in schools and universities can help reduce the risk of CUD among individuals with

PTSD. These programs can teach students healthier coping skills, emphasize the importance of
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seeking help, and inform them about the potential dangers of self-medicating with substances
like cannabis.

The present research underscores the importance of community-based support networks in
mitigating the need for cannabis use as a coping mechanism for PTSD. Programs that foster peer
support groups, community mental health initiatives, or trauma-informed community outreach
can provide individuals with alternative sources of support that reduce reliance on substances for
symptom management. Providing options for care and reinforcing autonomy in care decisions is
particularly important for individuals with PTSD who have experienced a loss of control and
autonomy during traumatic exposure. Empowering communities and community agencies to take
an active role in providing non-judgmental, trauma-informed care will have a positive impact on
reducing the need for more formal mental health services.

The key takeaway from the present research is the need for nuanced, personalized
approaches that respect the complex motivations and circumstances underlying cannabis use in
individuals with PTSD. Whether through targeted clinical interventions, policy reform, public
health initiatives, or societal changes in attitude, the aim should be to provide a supportive
environment that mitigates the risks associated with cannabis use, enhances treatment
accessibility, and ultimately improves quality of life for individuals struggling with PTSD and
CUD. This comprehensive approach ensures that interventions do not merely target symptoms
but address the broader factors contributing to the comorbidity. As the use of cannabis continues
to change and evolve following legalization, we must continue to refine our approach to care for
these vulnerable populations.

Strengths and Limitations

The proposed research project presents with a number of discernable strengths. First,
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utilizing data collected by the NIAAA for secondary data analysis provides increased efficiency
in order to study a large number of people with the limited resources of the University of
Manitoba. Second, utilizing data that has already been collected allows the research project to
focus time and resources solely on creating detailed hypotheses, analyses, and publishing
conclusions, as well as manage the restrictions for data collection due to the COVID-19
pandemic. Third, using a large-scale cross-sectional data allows for increased power that
facilitates improved confidence in research findings and greater generalization to society overall.
Fourth, a large proportion of past research regarding comorbid PTSD-CUD has been conducted
on veteran populations. Therefore, the present study presented with notable strength in
examining a civilian population of considerable size. Last, increased power as well as the large
number of variables studied in the national sample allows for intricacies between variables to be
observed and assessed. This provides increased detail and understanding that is ultimately
fundamental for studying a complex population, individuals with PTSD.

The proposed research does present with some notable limitations. First, the NESARC-III
is a cross-sectional survey collected in 2012-2013, and therefore cannot be used to determine
causal relationships between variables and may present somewhat outdated findings. Utilizing a
previously collected dataset also means that research variables cannot be altered for the current
project. Therefore, although there may be other variables or instruments of interest to the
researchers, regrettably they were not be able to be introduced. For the latent mixture model,
ideally there would have been additional measures of cannabis use severity (such as duration of
cannabis use) or utilized more specific indicators of quantity and frequency of use. For example,
the measure of cannabis consumption in the NESARC-III is typically in regard to “the number of

joints smoked per day”, however this measurement is somewhat vague and does not account for
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differences such as joint size, potency, number of hits, or consumption of other cannabis
products. Furthermore, it is possible that individuals may not accurately recall the number of
joints they had per day, especially for individuals consuming larger quantities. Therefore, the
self-report of cannabis consumption may have introduced measurement error, albeit consistently
between participants. Regarding mental healthcare utilization, ideally I would have liked to
assess substance use disorder treatment in combination with mental health disorder treatment, in
order to obtain a comprehensive picture of mental healthcare utilization overall.

Potential study limitations also include differences in some aspects of survey measures
translating from DSM-IV to DSM-35, as well as less than ideal reliability for a few diagnoses other
than AUD. Due to the fact that some population segments were not covered (e.g., homeless
individuals, prisoners), estimates presented may underestimate the true prevalence of AUD and
other DUD. Lifetime comorbid associations with AUD may be subject to recall bias and bias in
variation of associations by ages at onset of comorbid disorders. However, these concerns are not
relevant to 12-month comorbidity associations that demonstrated similar direction and magnitude
as comorbid lifetime associations. Similarly to other large US surveys, the NESARC-III did not
assess all mental health disorders.

Conclusion

The present research provided a comprehensive examination of the nuanced and intricate
relationships between posttraumatic stress disorder (PTSD) and cannabis use, utilizing a
nationally representative dataset from the National Epidemiologic Survey on Alcohol and
Related Conditions IIT (NESARC-III). Through three distinct but interconnected studies, this
dissertation addressed several key questions about the sociodemographic and clinical correlates

of PTSD-CUD, the diversity in cannabis use behaviors among those with PTSD, and the patterns
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of mental healthcare utilization in this population. The findings not only advance our
understanding of PTSD and cannabis use but also pose significant theoretical, clinical, and
policy-related implications for future research and practice.

Comorbid PTSD-CUD represents a frequent disorder combination that severely affects
etiology, treatment course and clinical outcomes. The present research demonstrates that
individuals with comorbid PTSD-CUD present with more severe, high comorbid profiles that are
associates with negative clinical outcomes (PTSD symptom severity, reduced quality of life) as
well as high rates of other mental health and substance use disorders. Future research is needed
in order to examine barriers to treatment and improve clinical outcomes. Improved
understanding regarding the impact of cannabis use on PTSD is fundamental in order to tailor
treatment recommendations for medicinal cannabis use for PTSD, contribute to low-risk
cannabis use guidelines for individuals with PTSD, as well as reduce treatment barriers and tailor

more effective clinical interventions for this struggling population.
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Appendix A

DSM-5 Diagnostic Criteria for Posttraumatic Stress Disorder

A. Exposure to actual or threatened death, serious injury, or sexual violence in one (or

more) of the following ways:

1.

2.

4.

Directly experiencing the traumatic event(s).
Witnessing, in person, the event(s) as it occurred to others.
Learning that the traumatic event(s) occurred to a close family member or close friend.

Experiencing repeated or extreme exposure to aversive details of the traumatic event(s).

B. Presence of one (or more) of the following intrusion symptoms associated with the traumatic

event(s), beginning after the traumatic event(s) occurred:

1.

2.

Recurrent, involuntary, and intrusive distressing memories of the traumatic event(s).
Recurrent distressing dreams in which the content and/or affect of the dream are
related to the traumatic event(s).

Dissociative reactions (e.g., flashbacks) in which the individual feels or acts as if the
traumatic event(s) were recurring.

Intense or prolonged psychological distress at exposure to internal or external cues that
symbolize or resemble an aspect of the traumatic event(s).

Marked physiological reactions to internal or external cues that symbolize or resemble

an aspect of the traumatic event(s).

C. Persistent avoidance of stimuli associated with the traumatic event(s), beginning after the

traumatic event(s) occurred, as evidenced by one or both of the following:

I.

Avoidance of or efforts to avoid distressing memories, thoughts, or feelings about or

closely associated with the traumatic event(s).
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2. Avoidance of or efforts to avoid external reminders (people, places, conversations,
activities, objects, situations) that arouse distressing memories, thoughts, or feelings
about or closely associated with the traumatic event(s).

D. Negative alterations in cognitions and mood associated with the traumatic event(s),
beginning or worsening after the traumatic event(s) occurred, as evidenced by two (or more)
of the following:

1. Inability to remember an important aspect of the traumatic event(s) (typically due to
dissociative amnesia and not to other factors such as head injury, alcohol, or drugs).

2. Persistent and exaggerated negative beliefs or expectations about oneself, others, or
the world.

3. Persistent, distorted cognitions about the cause or consequences of the traumatic
event(s) that lead the individual to blame himself/herself or others.

4. Persistent negative emotional state (e.g., fear, horror, anger, guilt, or shame).

5. Markedly diminished interest or participation in significant activities.

6. Feelings of detachment or estrangement from others.

7. Persistent inability to experience positive emotions.

E. Marked alterations in arousal and reactivity associated with the traumatic event(s), beginning
or worsening after the traumatic event(s) occurred, as evidenced by two (or more) of the
following:

1. Trritable behavior and angry outbursts (with little or no provocation) typically ex
pressed as verbal or physical aggression toward people or objects.
2. Reckless or self-destructive behavior.

3. Hypervigilance.
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4. Exaggerated startle response.
5. Problems with concentration.
6. Sleep disturbance (e.g., difficulty falling or staying asleep or restless sleep).
F. Duration of the disturbance (Criteria B, C, D, and E) is more than 1 month.
G. The disturbance causes clinically significant distress or impairment in social, occupational,
or other important areas of functioning.
H. The disturbance is not attributable to the physiological effects of a substance (e.g.,

medication, alcohol) or another medical condition.

Note: In cases of actual or threatened death of a family member or friend, the event(s) must have
been violent or accidental. Criterion A4 does not apply to exposure through electronic media,

television, movies, or pictures, unless this exposure is work related.
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Appendix B

DSM-5 Diagnostic Criteria for Cannabis Use Disorder

A problematic pattern of cannabis use leading to clinically significant impairment or distress,

as manifested by at least two of the following, occurring within a 12-month period:

1.

2.

Cannabis is often taken in larger amounts or over a longer period than was intended.
There is a persistent desire or unsuccessful efforts to cut down or control cannabis use.
A great deal of time is spent in activities necessary to obtain cannabis, use cannabis, or
recover from its effects.

Craving, or a strong desire or urge to use cannabis.

Recurrent cannabis use resulting in a failure to fulfill major role obligations at work,
school, or home.

Continued cannabis use despite having persistent or recurrent social or interpersonal
problems caused or exacerbated by the effects of cannabis.

Important social, occupational, or recreational activities are given up or reduced because
of cannabis use.

Recurrent cannabis use in situations in which it is physically hazardous.

Cannabis use is continued despite knowledge of having a persistent or recurrent physical

or psychological problem that is likely to have been caused or exacerbated by cannabis.

10. Tolerance, as defined by either of the following:

a. A need for markedly increased amounts of cannabis to achieve intoxication or
desired effect.

b. Markedly diminished effect with continued use of the same amount of cannabis.

11. Withdrawal, as manifested by either of the following:
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a. The characteristic withdrawal syndrome for cannabis (refer to Criteria A and B of
the criteria set for cannabis withdrawal, pp. 517-518).
A. Cessation of cannabis use that has been heavy and prolonged (i.e., usually
daily or almost daily use over a period of at least a few months).
B. Three (or more) of the following signs and symptoms develop within
approximately 1 week after Criterion A:
1.  Irritability, anger, or aggression.
2. Nervousness or anxiety.
3. Sleep difficulty (e.g., insomnia, disturbing dreams).
4.  Decreased appetite or weight loss.
5. Restlessness.
6. Depressed mood.
7. At least one of the following physical symptoms causing
significant discomfort: abdominal pain, shakiness/tremors,
sweating, fever, chills, or headache.
b. Cannabis (or a closely related substance) is taken to relieve or avoid withdrawal
symptoms.

Specify current severity:

305.20 (F12.10) Mild: Presence of 2-3 symptoms.

304.30 (F12.20) Moderate: Presence of 4-5 symptoms.

304.30 (F12.20) Severe: Presence of 6 or more symptoms.
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Appendix C
ACE Items Included in NESARC-III
Before you were 18 years old...

Item Content ACE category

1 How often did a parent/other adult living in your home swear at or  Emotional abuse
insult you or say hurtful things?

2 How often did a parent/other adult living in your home actinany =~ Emotional abuse
other way that made you afraid you would be physically hurt?

3 How often did a parent/other adult living in your home push, grab,  Physical abuse
shove, slap or hit you?

4 How often did a parent/other adult living in your home hit you so ~ Physical abuse
hard that you had marks or bruises or were injured?

5 How often did an adult/other person touch or fondle you in a Sexual abuse
sexual way when you didn't want them to or were too young to
know what was happening?

6 How often did an adult/other person have you touch their body ina Sexual abuse
sexual way when you didn’t want to or were too young to know
what was happening?

7 How often did an adult/other person attempt to have sexual Sexual abuse
intercourse with you when you didn’t want them to or were too
young to know what was happening?

8 How often did an adult/other person actually have sexual Sexual abuse

intercourse with you when you didn’t want them to or were too
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10

11

12

13

14

15

16

17

18

19

20

21

young to know what was happening?

How often did a parent/other adult living in your home make you
go hungry or not prepare regular meals?

How often did you go without things you needed like clothes,
shoes or school supplies because a parent/other adult living in your
home spent the money on themselves?

How often did a parent/other adult living in your home ignore or
fail to get you medical treatment when you were sick or hurt?
How often were you made to do chores that were too difficult or
dangerous for someone your age?

How often were you left alone or unsupervised when you were too
young to be alone, that is, before you were 10 years old?

Felt there was someone in family who wanted me to be a success?
Felt there was someone in family who helped me feel I was
important or special?

My family was a source of strength and support?

Felt I was part of a close knit family?

Someone in my family believed in me?

How often did your father/other adult male push, grab, slap or
throw something at your mother/other adult female?

How often did your father/other adult male kick, bite, hit your
mother/other adult female with a fist or something hard?

How often did your father/other adult male repeatedly hit your

185

Physical neglect

Physical neglect

Physical neglect

Physical neglect

Physical neglect

Emotional neglect

Emotional neglect

Emotional neglect
Emotional neglect
Emotional neglect
Household
physical violence
Household
physical violence

Household
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22

23

24

25

26

27

28

29

mother/other adult female for at least a few minutes?

How often did your father/other adult male threaten your
mother/other adult female with a knife/gun or use a knife/ gun to
hurt her?

Parent/other adult living in home was a problem drinker/
alcoholic?

Parent/other adult living in home had similar problems with drugs?

Parent/other adult living in home went to jail or prison?

Parent/other adult living in home was treated/ hospitalized for a

mental illness?

Parent/other adult living in home attempted suicide?

Parent/other adult living in home actually committed suicide?

Did biological or adoptive parents get divorced or permanently

stop living together before respondent was 18?

186

physical violence
Household

physical violence

Household
substance abuse
Household
substance abuse
Incarcerated
household
member
Household mental
illness

Household mental
illness

Household mental
illness

Parental

separation/divorce
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Appendix D
Cannabis Use Latent Class Analysis Variable Breakdown
1. Quantity
a. On the days that you used marijuana in the last 12 months, about how many joints did
you usually smoke in a single day? (Quantity past year)
b. At the time you were using marijuana the MOST, about how many joints did you
usually smoke in a single day? (Quantity peak use)
2. Frequency
a. During the last 12 months, about how often did you use marijuana? (Frequency
average)
b. Think about the time when you were using marijuana the MOST. At that time about
how often did you use it? (Frequency peak use)
3. Duration

a. About how long did that period last when you were using marijuana that frequently?

b

Age of First Use

a. How old were you when you first used marijuana? (Age of onset)

5. Medicinal Cannabis Use

a. Did you use medical marijuana in the last 12 months? (Medicinal use past year)

6. Cannabis Use Disorder (Composite score lifetime)
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Appendix E
NESARC DSM-5 CUD Criteria
A problematic pattern of cannabis use leading to clinically significant impairment or distress, as
manifested by at least two of the following, occurring within a 12-month period:
1. Larger/Longer (1 question)
a. Had times when you ended up using more, or for longer, than you intended
2. Quit or Cut Down (2 questions)
a. Often used medicine/drugs in larger amounts or for a longer period of time than
intended
b. More than once wanted to stop or cut down on using
3. Time Spent (2 questions)
a. Had a period when you spent a lot of time using medicine/drugs or getting over its
bad aftereffects.
b. Had a period when you spent a lot of time ensuring drug availability.
4. Craving (2 questions)
a. Felt a very strong urge or desire to use a medicine/drug.
b. Wanted it so badly that you couldn't think of anything else.
5. Role Interference (3 questions)
a. Had job or school problems due to medicine/drug use.
b. Continued to use medicine/drugs even though it was causing problems at school
or work.
c. Had a period when medicine/drug use interfered with taking care of your family.

6. Social Problems (3 questions)
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a. Had arguments with family or friends as a result of medicine/drug use.
b. Continued to use medicine/drugs even though it was causing problems with
family or friends.
c. Got into physical fights while under the influence of medicine/drugs.
7. Given Up (2 questions)
a. Gave up or cut down on important activities in order to use drugs.
b. Gave up or cut down on interesting activities in order to use drugs.
8. Hazardous Use (2 questions)
a. More than once drove a vehicle while under the influence of medicine or drugs.
b. Found yourself under the influence of medicine/drugs in dangerous situations.
9. Continued use Despite Problems (2 questions)
a. Continued to use medicine/drugs even though you knew it was making you feel
depressed, uninterested in things, or suspicious of other people.
b. Continued using even though you knew it was causing another health problem.
10. Tolerance (2 questions)
a. Ever found that you had to use much more of the medicine/drug to get the desired
effect?
b. Ever found that the usual amount of medicine/drug had less effect?
11. Withdrawal (2 questions with subdivisions)
a. The characteristic withdrawal syndrome for cannabis
1. Irritability, anger or aggression
i.  Irritability

ii.  anger or aggression.
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2. Nervousness or anxiety
3. Sleep difficulty
i.  insomnia
il. disturbing dreams
4.  Decreased appetite or weight loss
5. Restlessness
6.  Depressed mood
7. Atleast one of the following physical symptoms causing significant
discomfort:
i.  abdominal pain

ii.  shakiness/tremors

iii.  sweating

iv.  fever

v.  chills

vi.  headache

b. Cannabis (or a closely related substance) is taken to relieve or avoid withdrawal
symptoms.
1. Took more of the same or similar drug to get over any of these bad

aftereffects.
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Appendix F
NESARC Coding for DSM-5 PTSD Symptom Severity

A. Criterion A

1. nl2qlA=PTSD Al.

2. nl2qlB=PTSD_A2.

3. nl2q2A=PTSD A3 1.

4. nl292B=PTSD_A3 2.

5. nl2qlc=PTSD_A4 1.

6. nl2qld=PTSD A4 2.
B. Criterion B

1.  nl2q5A=PTSD BI1 1.

2. nl2q5B=PTSD Bl 2.

3. nl2q5C=PTSD B2.

4. nl2q5D=PTSD B3 1.

5. nl2q5E=PTSD B3 2.

6. nl2q5F=PTSD B4.

7. nl2q5G =PTSD BS.
C. Criterion C

1.  nl2q51=PTSD_ClI.

2. nl2q5J=PTSD C2 1.

3. 1nl2q5K=PTSD C2 2.
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D. Criterion D

1. nl2q5L=PTSD DI.

2. nl2g5N=PTSD D2 1.
3. nl2q50 =PTSD D2 2.
4. nl2q5P=PTSD D2 3.
5. nl2g5Q=PTSD D3 1.
6. nl2gq5R=PTSD D3 2.
7.  nl2q5S=PTSD D4 1.
8.  nl2q5T=PTSD D4 2.
9. nl2q5U=PTSD D4 3.
10. nl2q5V =PTSD D4 4.
11. nl2q5W =PTSD _Ds.
12. nl2q5X=PTSD D6.
13. nl2q5Y =PTSD D7 1.
14. nl2q5Z=PTSD D7 2.
E. Criterion E

1. nl2q5AA=PTSD EI.
2. nl2q5BB =PTSD E2.
3. nl2q5CC=PTSD_E3.
4. nl2q5DD =PTSD E4.
5. nl2q5EE =PTSD _ES5.

6. nl2q5FF = PTSD _E6.



PTSD AND CANNABIS USE 193

F. Criterion F
1. nl2q6c =PTSD F.

G. Criterion G
1. nl2q8A=PTSD G 1.
2. nl2q8B=PTSD G 2.
3. nl2q8C=PTSD G 3.
4. nl2q8D =PTSD G 4.
5. nl2q8E=PTSD G 5.

6. nl2g8F=PTSD G 6.
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Appendix G
Types of Traumatic Exposure
1. Sexual assaultive trauma (sexually abused before age 18, sexually assaulted as an adult)
2. Physical assaultive trauma (physically abused before age 18, beaten up by spouse/ romantic
partner, beaten up by someone else)
3. Life-threatening illness (serious or life-threatening illness)
4. Life-threatening injury (serious or life-threatening injury, injured in a terrorist attack)
5. Psychological trauma (saw a dead body or body parts, kidnapped/held hostage, stalked,
mugged/held up/threatened with a weapon)
6. Witnessed trauma
7. Other trauma (natural disaster, active military combat, peacekeeper/relief worker, civilian in

a war zone, refugee, prisoner of war, juvenile detention/jail, other)



