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Abstract

Objective: North America is in the midst of a growing drug overdose crisis. While prescription 

opioid misuse and synthetic opioids such as fentanyl have been implicated in the overdose crisis, 

less attention has been given to the role that post-traumatic stress disorder (PTSD) may play in this 

crisis. As such, this study sought to examine the relationship between PTSD and risk of non-fatal 

overdose among people who use drugs (PWUD).

Methods: Data were derived from three prospective cohorts of PWUD in Vancouver, Canada. 

For each participant, PTSD was assessed using the PTSD Checklist for the DSM-V. Multivariate 

logistic regression analyses was used to estimate the relationship between PTSD and non-fatal 

overdose, adjusting for potential confounders.

Results: Between 2016 and 2018 among 1059 PWUD, including 363 (34%) non-male 

participants, 171 (16%) experienced a non-fatal drug overdose in the past six months, and 414 

(39%) met criteria for a provisional PTSD diagnosis. In multivariate analysis, PTSD (Adjusted 

Odds Ratio [AOR] = 1.98, 95% confidence interval [CI]: 1.41 – 2.79) remained independently 

associated with non-fatal overdose after adjustment for a range of confounders.

Conclusions: Among participants in these community-recruited cohorts of PWUD, having a 

provisional PTSD diagnosis nearly doubled the risk of non-fatal overdose. The findings from this 

study support the need to incorporate a trauma-informed approach within the current overdose 

prevention framework. Education and training relating to trauma and PTSD should be prioritized 

for healthcare professionals who work with and treat PWUD.
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The United States and Canada is currently facing crises of opioid use and overdose, with 

mortality rates in the United States reaching 19.8 deaths per 100,000 individuals, marking a 

21% increase from 2015 to 2016 (Hedegaard, Warner, & Minino, 2017). The Canadian 

province of British Columbia (BC) declared a public health emergency in 2016, where illicit 

drug overdose rates have reached 31deaths per 100,000 in 2018 (Government of British 

Columbia, 2018). With 1,458 recorded deaths in BC alone in 2017, the overdose crisis has 

quickly become one of the most pressing public health challenges. Illicitly-manufactured 
synthetic opioids, such as fentanyl, account for a substantial number of these overdose 
deaths (British Columbia Coroners Service, 2017a), and these fatalities can be 
attributed to the fact that fentanyl has been found in supplies of both opioid and non-
opioid street drugs, such as cocaine and methamphetamines (Miller and Russell, 2016). 
Furthermore, a recent study showed that methamphetamine and cocaine use – in 
addition to morphine and heroin – were positively associated with fentanyl exposure 
(Hayashi et al., 2018). Given the known presence of fentanyl in the illicit drug supply, 
and the fact that the risk of overdose is not exclusive to opioid use, it is incumbent on 
researchers and clinicians to consider prevention initiatives that help people who use 
illicit drugs (PWUD) of any kind, in an effort to curtail the progression of this health 
crisis.

The ensuing response has been centered around harm-reduction strategies, including 

expansion of supervised consumption sites, take-home naloxone kits, and opioid agonist 

treatment, given past evidence supporting the effectiveness of such interventions in 

mitigating overdose fatalities (Fairgrieve, Fairbairn, Samet, & Nolan, 2018; Lake, & Milloy, 

2018; Morgan, & Jones, 2018; Young, & Fairbairn, 2018). Despite these efforts, the number 

of overdose deaths in the province continue to rise, marked by a 4.5% increase in average 

monthly overdose fatalities from 2017 (122 deaths) to 2018 (127 deaths) (Government of 

British Columbia, 2018). It is of commensurate importance to acknowledge cases 
involving non-fatal drug overdose, as it is several times more common than overdose 
resulting in death (CDC’s Enhanced State Opioid Overdose Surveillance Program, 
2018), and is a strong risk factor for early mortality among PWUD (Caudarella, et al., 

2016). Not only does non-fatal overdose lend itself to a plethora of health issues, 
including acquired brain injuries, muscular dysfunction, and renal failure (Darke, & 

Hall, 2003; Britton, Wines, & Conner, 2010), but it also presents a significant social and 
economic burden on communities and the healthcare system (Hagemeier, 2018).

In light of this growing public health challenge, additional efforts should be made to identify 

other factors with potential to exacerbate this health crisis. One possible factor that warrants 

consideration is posttraumatic stress disorder (PTSD), given the well-known association 

between PTSD and substance use (Elwyn, & Smith, 2013; Driessen et al., 2008; Levenson, 

Willis, & Prescott, 2016). For example, those diagnosed with PTSD exhibit significantly 

higher rates of substance use than those without PTSD (Klimkiewicz, Klimkiewicz, 
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Jakubczyk, Kieres-Salomonksi, & Wojnar, 2015; Goldstein et al., 2016) and the prevalence 

of PTSD among people with substance use disorder ranges from 30 – 60%, compared to a 
prevalence of 5 – 9% in the general North American population (Goldstein et al., 2016; 

McCauley et al., 2017; Roberts, Roberts, Jones, & Bisson, 2015; Van Ameringen, Mancini, 

Patteron, & Boyl, 2008). These findings are not surprising given that PTSD symptomology, 

which includes intrusive cognitions and impulsivity associated with trauma, may promote 

maladaptive coping behaviors that lead to worse health outcomes, including substance use 

(Weiss, Tull, Viana, Anestis, & Gratz, 2012). The consequences of such comorbidity have 

been historically documented, with individuals with two or more concurrent conditions often 

exhibiting more severe and prolonged symptomatology, higher reports of disability, and 

frequent interactions with the judicial system (Kessler et al., 1994; Leveson, & Socia, 2016; 

Merikangas et al., 2003; Roy-Byrne et al., 2000), relative to non-comorbid samples. 

Furthermore, another study showed that this concurrency can have direct life-
threatening outcomes, in that PTSD diagnosis was associated with non-fatal drug 
overdose among a rural sample of PWUD (Havens, et al., 2011).

A prominent theory that elucidates the relationship between psychiatric disorder and drug 

use is the self-medication hypothesis (Khantzian, 1997): a psychodynamic model for 

addiction that highlights the role of substances as agents of relief from psychological distress 

associated with, for example, PTSD. Evidence supporting this theory is substantial, where 

studies have demonstrated that PTSD symptom severity predicted increased drug cravings 

(Coffey et al., 2002), and more specifically, that an individual’s drug of choice is reflected in 

their PTSD symptom cluster severity (Lazareck et al., 2012). Accordingly, drug cravings and 

drug use were shown to decrease following trauma-focused therapy (Saladin et al., 2003). 

Further, there is research that corroborates a neurobiological basis for the self-medication 

hypothesis (Awad, & Voruganti, 2015), Further, there is research that corroborates a 

neurobiological basis for the self-medication hypothesis, where present neuroimaging 
technology has demonstrated that the neurotransmitter effects resulting from, for 
example, PTSD, can affect someone’s drug use (Awad, & Voruganti, 2015).

Although the increased risk for comorbid substance use and PTSD has been documented, 

little is known about the impact of PTSD in the context of the current opioid overdose crisis, 

especially in non-clinical urban settings and among non-veteran populations. Given the 

potential influence of psychological mechanisms on substance use, there is a need for 

research to clarify the relationship between mental health and drug overdose amidst a 

plethora of other social-structural drivers of this crisis, including homelessness and 

incarceration. Specifically, the primary aim of the study was to investigate whether PTSD 

was independently associated with non-fatal overdose, among people who use drugs 

(PWUD) in Vancouver, Canada. This study hypothesized that there would be an independent 

relationship between provisional PTSD diagnosis and non-fatal drug overdose, controlling 

for relevant confounders.
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Methods

Participants and procedures

From December 2016 to November 2018, cross-sectional data were collected from the 

Vancouver Injection Drug User Study (VIDUS), the AIDS Care Cohort to evaluate Exposure 

to Survival Services (ACCESS) and the At-Risk Youth Study (ARYS); three open ongoing 

prospective cohort studies of PWUD in Vancouver, Canada. These cohorts have been 

described in detail previously (Urban Health Research Institute, 2013; Wood, Stoltz, 

Montaner, & Kerr, 2006). In brief, study participants were recruited through community 

outreach since May 1996. VIDUS is a cohort study of HIV-negative adult PWUD who have 

reported any injection drug use in the previous month before baseline. ACCESS is a cohort 

of HIV-positive adult PWUD who report any illicit drug use (not including cannabis, which 

was legalized in October, 2018) in the month before baseline. Finally, ARYS is a cohort 

study of street-involved youth aged 14–26 years at time of recruitment, and had reported any 

illicit drug use, except for cannabis, in the month before baseline. All eligible participants 

provide written and informed consent. The three studies employ harmonized data collection 

and follow-up processes to allow for combined analyses. Specifically, at baseline and semi-

annually thereafter, study participants answer an interviewer-administered questionnaire that 

elicits information about socio-demographic characteristics, drug-use patterns, engagement 

with health-care services and law enforcement, and other behavioral and contextual factors. 

They were also asked to provide biological samples, including blood samples for serological 

testing or HIV clinical monitoring (where applicable) and urine testing for initial drug 

screens. Participants received $40 CAD for each study visit. Additionally, all participants for 

the present study were asked to answer a supplemental questionnaire that assesses for DSM-

V PTSD symptomology, and lifetime traumatic exposure. Participants provided informed 

consent, and were compensated an additional $15 CAD.

Measures

The primary outcome of this study was having experienced at least one non-fatal drug 

overdose in the previous six months. Since polysubstance drug use is the norm across our 

cohorts, and because we were interested in overdoses involving any substance, we used a 

broad definition of non-fatal drug overdose by asking participants: “In the last 6 months, 

have you overdosed by accident (i.e., where you had a negative reaction from using too 

much drugs or had a bad trip)?”. Participants who responded “yes” were defined as 

experiencing a non-fatal overdose in all subsequent analyses. This definition was pilot tested 

during questionnaire development, and has been used in previous studies involving PWUD 

(Kerr et al., 2007; Pabayo, Alcantara, Kawachi, Wood, & Kerr, 2013).

The primary explanatory variable of interest was having a provisional PTSD diagnosis. This 

information was ascertained by using the PTSD Checklist for DSM-V (PCL-5), a 20-item 

self-report measure that assesses the 20 DSM-V symptoms of PTSD in the previous month 
(Blevins, Weathers, Davis, Witte, & Domino, 2015). This version of the PCL-5 included 
the revised Life Events Checklist for DSM-V, and an extended Criterion A assessment. 
To ensure data accuracy and study participants’ emotional well-being, specially-
trained research interviewers with backgrounds in counselling psychology 
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administered this format of the PCL-5 assessment. Each of the 20 items (e.g., “In the 

past month, how much were you bothered by repeated, disturbing, and unwanted memories 

of the stressful experience?”) consist of a five-point Likert response (0 = “not at all” to 4 = 

“extremely”) measuring severity of the specific PTSD symptom. The total score ranges from 

0–80, with signal detection analyses using the Clinician-Administered PTSD Scale for 

DSM-V – the gold standard for PTSD diagnosis – indicating a cut-point score of ≥31 

(k[0.5]=0.58) as an accurate predictor for probable PTSD diagnosis (Bovin et al., 2015). 

Among our current sample of PWUD, the Cronbach’s alpha for the 20 PTSD symptom 
items was 0.96. The PCL-5 also yielded good test-retest reliability (r=0.84) (Blevins, 

Weathers, Davis, Witte, & Domino, 2015).

Secondary variables hypothesized to be potential confounders included: age (median split); 

gender (male vs. non-male); ethnicity (white vs. non-white); homelessness (yes vs. no); 

needed help injecting (yes vs. no); injected in public (yes vs. no); daily heroin injection (yes 

vs. no); daily stimulant injection (yes vs. no); daily illicit prescription opioid use (yes vs. 

no); daily alcohol use (yes vs. no); incarceration (yes vs. no), and accessed opioid agonist 

treatment (yes vs. no). All time-varying variables are time-updated and refer to the six-

month period prior to follow-up interview, unless otherwise stated.

Statistical Analyses

As a first step, the characteristics of the explanatory variables were examined, stratified by 

non-fatal overdose. Specifically, Pearson’s chi-square test for dichotomous variables were 

used to assess the relations among the characteristics and non-fatal overdose. Bivariate 

logistic regression analyses were then used to assess the association between each 

explanatory variable and non-fatal overdose. Next, to fit the multivariate model to estimate 

the effect of PTSD on the risk of non-fatal overdose, model selection approach (Maldonado, 

1993) was employed where we included all potential confounders (where p<0.10 in the 

bivariate analysis) in the full multivariate model and used a stepwise approach to fit a series 

of reduced models. After comparing the value of the coefficient associated with PTSD in the 

full model to the value of the coefficient in each of the reduced models, the secondary 

variables associated with the smallest relative change were dropped. This iterative process 

was continued until the minimum change exceeded 5%. Remaining variables were 

considered confounders in the multivariate analysis. All statistical analyses were performed 

using SAS 9.4 (SAS, Cary, North Carolina, United States). All p-values are two sided.

Results

Of the 1059 PWUD included in the present study, 363 (34%) were non-male, and the 

median age at the time of interview was 45 years (Interquartile Ratio [IQR]: 31.10 – 54.30). 

In total, 414 (39%) met the provisional diagnostic criteria for PTSD, and 171 (16%) had 

experienced a non-fatal overdose. Among those who had PTSD, 94 (23%) experienced a 

non-fatal overdose. The characteristics of the study sample stratified by non-fatal drug 

overdose are presented in Table 1. In bivariate analysis, PTSD was associated with higher 

odds of non-fatal overdose (Odds Ratio = 2.17, 95% confidence interval [CI]: 1.56 – 3.02). 

Additionally, bivariate analyses showed that younger age, homelessness, needing help 
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injecting drugs, public injection drug use, daily injection heroin use, daily injection 

stimulant use, daily prescription opioid use, and incarceration were positively associated 

with non-fatal drug overdose (all p < 0.05). In a multivariate logistic regression analysis, 

PTSD (Adjusted Odds Ratio [AOR] = 1.98, 95% CI: 1.41 – 2.79) remained independently 

associated with higher odds of non-fatal drug overdose, in the presence of other variables. 

Results from the bivariate and multivariate analyses examining the factors associated with 

non-fatal drug overdose are presented in Table 2.

Discussion

The current study found that PTSD was common among our community-based sample of 

PWUD, with approximately 40% of participants having met provisional diagnostic criteria 

for PTSD, and about 16% had experienced a non-fatal drug overdose in the past six months. 

After adjusting for a range of relevant confounders, PTSD diagnosis was associated with 

significantly higher odds of experiencing a non-fatal overdose, compared with those who did 

not have PTSD. This study is among the first to demonstrate that PTSD is linked to a greater 

risk of drug overdose.

These findings mirror the growing body of literature that demonstrates an elevated 

prevalence of PTSD among PWUD compared to non-PWUD populations. The link between 

PTSD and substance use has been well-established (Breslau, Davis, & Peterson, 1991; 

Kessler, Sonnega, Bromet, Hughes, & Nelson, 1995; McCauley et al., 2012; Persson et al., 

2017) and has been widely considered as a reflection of the self-medication theory (Awad & 

Vorunganti, 2015; Coffey et al., 2002; Khantzian, 1997; Lazareck et al., 2012; Saladin et al., 

2003;), whereby substance use alleviates or suppresses symptoms of PTSD. Accordingly, 

this study suggests that non-fatal overdose is not simply an adverse outcome of substance 

use, but may in fact be attributable to psychopathology associated with PTSD. This claim is 

supported by previous studies which found that childhood traumatic experiences were 

associated with non-fatal overdose among PWUD (Lake et al., 2015; Braitstein et al., 2003), 

which could partially reflect attempts at self-medication as a means of coping with PTSD 

symptoms that subsequently lead to overdose. For example, the avoidance of trauma-related 

cues could elicit an urgency to seek and use substances for its acute psychoactive effects, 

such as anti-panic and anti-anxiety, to alleviate the emotional pain associated with the 

trauma (Dworkin, Wanklyn, Stasiewicz, & Coffey, 2018; Pizzimenti, Navis, & Lattal, 2017). 

However, as a result, a harmful feedback loop can occur such that increased drug use itself 

can exacerbate psychiatric symptomology (Garland, Pettus-Davis, & Howard, 2013), which 

ultimately renders the traumatized PWUD at higher risk for overdose, especially when the 

substance of choice is a central nervous system depressant such as heroin or another opioid. 

An important consideration to note is the recently renewed scientific interest in psychedelic 

medicine (e.g., methylenedioxymethamphetamine) for treating PTSD (Tupper, Wood, 

Yensen, & Johnson, 2015), which has shown successful preliminary clinical outcomes and 

therapeutic efficacy with few adverse side effects (Ot’alora et al., 2018; Mithoefer, et al., 

2011; Mithoefer et al., 2013). Other forms of substances, such as cannabinoids, have also 

been investigated for its therapeutic utility and yielded similar results (Loflin, Babson, & 

Bonn-Miller, 2017; Passie, Emrich, Karst, Brandt, & Halpern, 2012). These studies abate the 

notion that all drugs engender increased risk of worsening psychological symptoms and 
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subsequent overdose among those who have PTSD, and instead suggests that there may be 

certain psychoactive substances that can serve as a potential adjunct to the current 

conventional models of PTSD treatment, and not pose as a hindrance for recovery. Given 

that this research is still in its infancy, further studies are required to better understand the 

potential impact of psychedelics and cannabis in the addiction treatment and overdose 

prevention context for those with PTSD.

Despite the dissemination of public health campaigns promoting safer drug-use practices 

and overdose prevention strategies in our setting and some others (Government of British 

Columbia, 2018), the effectiveness of such strategies rely largely on the ability and 

willingness of PWUD to engage in those prevention behaviors. However, the symptoms of 

PTSD, characterized by intrusions, avoidance, mood alterations and hyperarousal (American 

Psychiatric Association, 2013), can affect the ability to cognitively and emotionally self-

regulate, and thereby compromise the desire or capacity to engage in those harm-reduction 

efforts. Previous studies have illustrated this phenomenon (Ehring, & Quack, 2010; Tull et 

al., 2016), where PTSD symptom strength was shown to predict the inability to control 

impulsive behaviors when distressed, as well as constrain goal-directed behaviors. Also of 

concern is research implicating emotional suffering as a factor that directly undermines the 

intentions of PWUD to engage in safer behaviors (Kerr, Small, Hyshka, Maher, & Shannon, 

2013). In other words, although PWUD were aware of the available services and strategies 

for safer drug use practices, priority may have been given to, for instance, relieving 

emotional pain, despite the consequentially increased risk of overdose. Indeed, past work 

has highlighted the issue of ambivalence towards death among PWUD, and the link between 

trauma and suicidal behaviors has been well-described (Gradus et al., 2010; LeBouthillier, 

McMillan, Thibodeau, & Asmundson, 2015). In light of the various potential explanatory 

pathways, it is clear that the relationship between PTSD and drug overdose highlights the 

need to prioritize the availability and accessibility of mental health services, including 

counselling and trauma-focused support groups, for PWUD in order to mitigate overdose 

risk.

This study has several noteworthy strengths. First, it used a large sample of community-

based PWUD, which differs from veteran and clinically-based populations that were more 

commonly observed in PTSD research. Next, this study was among the first of its kind to 

investigate the potential psychopathological drivers of the current overdose crisis in the 

United States and Canada. Finally, the primary explanatory variable was ascertained by 

clinically-trained research interviewers administering a validated measure for PTSD, which 

strengthens the accuracy of the study’s findings. This differs from many studies examining 

traumatic stress in relation to substance use, in that assumptions about manifested 

psychological symptoms were made, rather than objectively verified (e.g., use of instrument 

assessing childhood traumatic experiences as a means of ascertaining PTSD severity). Still, 

this study also has limitations. First, the study cohorts are not random samples, and thus 

findings may not be fully generalizable to other drug-using populations. Second, participant 

data was ascertained by self-report, and was therefore subject to response biases, including 

social desirability. Lastly, this study was cross-sectional in nature, which prevents any 

conclusions drawn about cause and effect.
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In sum, this study found that more than a third of PWUD met provisional diagnosis for 

PTSD, and that PTSD was independently and significantly associated with non-fatal drug 

overdose. These findings highlight the need for clinical settings to bolster availability and 

access to mental health services to reduce adverse psychological outcomes associated with 

overdose. For example, low-barrier psychological treatments that include free therapy 
sessions and education, and access to trauma-centered therapy, should be made readily 
available at services frequented by PWUD, including supervised injection facilities and 
health clinics. Additionally, engaging in educational training around the use of brief 

screening measures that assess for PTSD is highly recommended for healthcare 

professionals working with and treating PWUD. Future research should examine 

longitudinal associations between PTSD and drug overdose, and should also examine the 

associations between PTSD symptom cluster severity and preferred substance use, with the 

aim of tailoring treatment that is specific to the needs of community-based PWUD, while 

also shedding light on the etiological basis of drug use and mental health.
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Table 1

Characteristics of people who use illicit drugs in Vancouver, Canada, stratified by non-fatal drug overdose (N 

= 1059)

Non-fatal drug overdose*

Characteristic Yes (%) No (%) p - value

n = 171 n = 888

Provisional PTSD diagnosis

 Yes   94 (55.0) 320 (36.0) <0.001

 No   77 (45.0) 568 (64.0)

Age

 Median split   64 (37.4) 466 (52.5) <0.001

107 (62.6) 422 (47.5)

Gender

 Male 117 (68.4) 579 (65.2)   0.417

 Non-male   54 (31.6) 309 (34.8)

Ethnicity

 White   86 (50.3) 474 (53.4)   0.477

 Non-White   84 (49.1) 411 (46.3)

Homelessness*

 Yes   73 (42.7) 168 (18.9) <0.001

 No   96 (56.1) 717 (80.7)

Incarceration*

 Yes   24 (14.0)   44 (5.0) <0.001

 No 146 (85.4) 842 (94.8)

Public injection drug use*

 Yes   79 (46.2) 167 (18.8) <0.001

 No   92 (53.8) 718 (80.9)

Needed help injecting drugs*

 Yes   53 (31.0) 110 (12.4) <0.001

 No 118 (69.0) 778 (87.6)

Daily heroin injection*

 Yes   49 (28.7) 149 (16.8) <0.001

 No 122 (71.3) 739 (83.2)

Daily stimulant injection*

 Yes   37 (21.6) 110 (12.4)   0.001

 No 134 (78.4) 778 (87.6)

Daily prescription opioid use*

 Yes       8 (4.7)   16 (1.8)   0.021

 No 163 (95.3) 872 (98.2)

Daily alcohol use*
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Non-fatal drug overdose*

Characteristic Yes (%) No (%) p - value

n = 171 n = 888

 Yes   17 (9.9)   72 (8.1)   0.431

 No 154 (90.1) 815 (91.8)

Opioid agonist treatment*

 Yes   83 (48.5) 395 (44.5)   0.0303

 No   87 (50.9) 492 (55.4)

*
Activities in the previous 6 months
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Table 2

Bivariate and multivariate logistic regression analysis of factors associated with non-fatal overdose among 

people who use illicit drugs in Vancouver, Canada (N = 1059)

Unadjusted Adjusted

Characteristic Odds Ratio
(95% CI) p - value Odds Ratio

(95% CI) p - value

Provisional PTSD diagnosis

 (yes vs. no) 2.17 (1.56 – 3.02) <0.001 1.98 (1.41 – 2.79) <0.001

Age

 (Median split) 0.54 (0.39 – 0.76) <0.001 - -

Gender

 (Male vs. non-male) 1.16 (0.81 – 1.64)   0.417 - -

Ethnicity

 (White vs. non-white) 0.89 (0.64 – 1.23)   0.477 - -

Homelessness*

 (yes vs. no) 3.25 (2.29 – 4.59) <0.001 - -

Incarceration*

 (yes vs. no) 3.15 (1.86 – 5.33) <0.001 - -

Public injection drug use*

 (yes vs. no) 3.69 (2.62 – 5.21) <0.001 3.49 (2.46 – 4.94) <0.001

Needed help injecting drugs*

 (yes vs. no) 3.18 (2.17 – 4.65) <0.001 - -

Daily heroin injection*

 (yes vs. no) 1.99 (1.37 – 2.90) <0.001 - -

Daily stimulant injection*

 (yes vs. no) 1.95 (1.29 – 2.96)   0.002 - -

Daily prescription opioid use*

 (yes vs. no) 2.67 (1.13 – 6.35)   0.026 - -

Daily alcohol use*

 (yes vs. no) 1.25 (0.72 – 2.18)   0.432 - -

Opioid agonist treatment*

 (yes vs. no) 1.19 (0.86 – 1.65)   0.303 - -

*
Activities in the previous 6 months
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