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LAY ABSTRACT 
 
Background:  

Opioid addiction has led to the deaths of tens of thousands of Canadians and many more people 

worldwide. Many individuals with opioid addiction also have other mental health problems that 

can be barriers to recovery from opioid use. Our current healthcare services are disconnected, 

and most people do not have access to treatments that can help with both addiction and other 

mental health problems at the same time. We conducted five studies looking at mental health 

problems within people who have opioid addiction. We focused on understanding risk factors, 

diagnoses, treatment, and use of mental healthcare services for individuals with opioid addiction 

and other mental health problems. Our findings provide new information on unmet mental health 

needs for people with opioid addiction. This information will help treatment programs, doctors, 

and policy makers better understand who needs more supports and consider how to improve 

services.  
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ABSTRACT 
 
Objective: Opioid use disorder (OUD) remains a major public health problem within Canada 

and worldwide. Increasing our understanding of psychiatric comorbidity in this population is the 

focus of this thesis.  

 

Methods: We used observational cohort data from two prospective studies of individuals with 

OUD receiving opioid agonist treatment (OAT). These data allowed us to examine risk factors 

for psychological symptoms and psychiatric comorbidities, to examine differences between 

youth and adults, and to assess the sensitivity and specificity of self-reported diagnoses against 

those made using a validated tool. We linked cohort data to Provincial health administrative data 

holdings to explore mental healthcare service use and associated costs. 

 

Discoveries: This work provides new information on psychiatric comorbidity among individuals 

receiving treatment for OUD and carries implications that can inform future research to shape 

clinical care. The main conclusions drawn from this work were: 1) routine assessment of 

psychological symptoms, including suicidal ideation, in this population is warranted; 2) self-

report of psychiatric disorders is not sufficiently sensitive to identify psychiatric comorbidity and 

other methods such as validated tools should be considered; 3) trauma and post-traumatic stress 

disorder are common in individuals with OUD and their impact may not be captured by solely 

measuring substance-related outcomes in treatment; 4) youth with OUD differ from adults in 

their health risk behaviours and psychiatric comorbidities and likely require distinct services and 

supports; and 5) outpatient non-substance-related mental healthcare for individuals with OUD is 

provided largely by primary care physicians for whom increased resources and training are 
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needed, and emergency department visits and hospitalizations (which are costlier to the system) 

are not uncommon.  

 

Conclusion: Psychiatric comorbidity is prevalent in OUD and integrated mental health and 

addictions treatment requires clinical and research attention. Future studies are needed to test 

interventions and build an evidence base to inform clinical management. 
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CHAPTER 1: Thesis Objectives 

 
INTRODUCTION 

The opioid crisis has been both a national and global experience: worldwide, an estimated 62 

million people use medical or non-medical opioids, a prevalence that has doubled since 2010.1 In 

North America, deaths related to opioids also doubled over the same time period.1 Across 

Canada, 34,455 people died from opioid overdoses between January 2016 and September 2022, 

representing 20 deaths each day.2 More than 26 million people in the world experience opioid 

use disorder (OUD),3 a condition characterized by recurrent opioid use with increasing quantity 

or duration of use, inability to cut down or control use, interference with social obligations and 

activities, associated experiences of physical or psychological problems, or the development of 

tolerance and withdrawal.4 OUD leads to a myriad of other harms beyond overdose and 

mortality, including increased transmission of communicable diseases5, increased use of health 

care resources6, economic burden and unemployment7,8.  

In response to the opioid crisis, public health efforts have focused on reducing opioid 

prescribing, addressing the toxic drug supply, and increasing available treatments and harm 

reduction strategies. Methadone, a full opioid agonist, and buprenorphine, a partial opioid 

agonist, are the two most commonly used medications in the management of OUD.9 These 

medications are used to reduce opioid cravings and withdrawal to promote abstinence from 

ongoing opioid use. Opioid agonist treatments (OAT) have been shown to reduce medical and 

non-medical opioid use in systematic reviews of experimental studies.10,11. While benefits of 

these treatments undoubtedly exist, not all patients have favorable treatment trajectories and 

there are differences between individuals in course of illness and outcomes.12,13 For the purpose 
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of this thesis, the terms OAT and medication assisted treatment (MAT) are used interchangeably 

and refer to the same opioid agonist medications indicated in the treatment of OUD. This reflects 

shifts in the terminology used within the field over time. Methadone maintenance treatment 

(MMT) refers to OAT with methadone only.  

Individuals with OUD have a high prevalence of comorbid mental health and substance use 

disorders.14-16 In Canada, the presence of a co-occurring substance use disorder with another 

mental health disorder is commonly referred to as concurrent disorders. We have previously 

found that 80% of patients with OUD have at least one comorbid psychiatric disorder,15 a figure 

cited similarly in other Canadian studies.16 The most common psychiatric comorbidities include 

anxiety disorders and mood disorders.14-16 Other substance use disorders occur in 80-90% of 

patients with heroin- and prescription-OUD.17 Problematically, patients with psychiatric 

comorbidity are often excluded from experimental studies (i.e., randomized clinical trials) of 

OAT for OUD because of their comorbidity.18 As a result, observational studies are relied upon 

to obtain information on these individuals, the course of their illness, and their outcomes in 

treatment. There exists little information on the mental healthcare needs of patients with OUD or 

evidence-informed guidance on their treatment. Clinically, there is a lack of integration between 

mental health and addictions services. Patients are often required to have one disorder treated 

before the other (sequential treatment), or treatment for substance use disorders takes place in a 

different setting with different treatment teams than treatment for other mental health disorders 

(parallel treatment). Sequential or parallel, rather than integrated, treatment continues to be the 

dominant approach to care.19 In 2018, a Canadian national clinical practice guideline on the 

management of OUD was published.9 This guideline provides direction on initiation and long-

term management of OUD; there is little guidance provided on the management of psychiatric 
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comorbidities in patients with OUD. Psychosocial treatments and support, in general, are 

recommended to be routinely offered, however the specifics are vague due to limited evidence 

for effective interventions in comorbid psychiatric disorders with OUD.9 Despite their 

prevalence, there are knowledge gaps within the field of OUD regarding the management of 

comorbid psychiatric disorders from both clinical and health systems perspectives.  

THESIS OBJECTIVES 

The overarching objective of this thesis is to explore and understand psychiatric comorbidity in 

patients with OUD. This thesis is comprised of five papers examining different aspects of this 

issue including risk factors for psychiatric comorbidity, methods of diagnosis, management of 

comorbid disorders, association with OUD treatment outcomes, and healthcare service utilization 

patterns and costs. To accomplish this, we used data from two prospective observational cohort 

studies supplemented by routinely collected data from Provincial health administrative records. 

The first paper, Chapter 2, explores psychological symptoms among patients enrolled in OAT as 

measured using a validated questionnaire. In this study, we aim to understand the relationship 

between psychological symptoms and patient sociodemographic and clinical characteristics. We 

also explore the association between psychological symptoms and opioid and non-opioid 

substance use during treatment. This paper is published in BJPsych Open.  

In the second paper, Chapter, 3, we examine the issue of diagnosis of psychiatric comorbidities 

in this population. This study’s primary questions were: 1) What is the validity of using self-

reported psychiatric diagnoses for patients enrolled in OAT? and 2) Does patient self-report 

correctly identify the individual as having a psychiatric diagnosis or not having a psychiatric 
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diagnosis? We determined the sensitivity and specificity of patient self-reported diagnoses 

compared to a validated, semi-structured, diagnostic interview. This paper has been published in 

BMC Psychiatry.  

In the third paper, Chapter 4, we focus on trauma and post-traumatic stress disorder within 

individuals with OUD, and investigate their prevalence, management, and association with OUD 

treatment outcomes. This paper is published in BJPsych Open.  

In the fourth paper, Chapter 5, we study the differences between youth younger than 25 years 

and adults older than 25 in their sociodemographic characteristics, substance use, treatment 

outcomes, and psychiatric comorbidities.  

The fifth and final paper in this thesis, Chapter 6, uses observational cohort data linked with 

Provincial health administrative data holdings at ICES. We examine mental healthcare service 

utilization including acute, hospital-based care (emergency department visits and 

hospitalizations) and outpatient care and explore individual-level factors associated with mental 

healthcare. We also examine costs of this care to the healthcare system.  

Concluding remarks to summarize the work of this thesis, discuss strength and limitations, and 

propose future research in this area are included in Chapter 7.  
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ABSTRACT 
 

Background: Patients receiving treatment for opioid use disorder (OUD) may experience 

psychological symptoms without meeting full criteria for psychiatric disorders. The impact of 

these symptoms on treatment outcomes is unclear.  

 

Aims: To determine the prevalence of psychological symptoms in a cohort of individuals 

receiving medication assisted treatment for OUD and explore their association with patient 

characteristics and outcomes in treatment.  

 

Method: Data were collected from 2,788 participants receiving ongoing treatment for OUD 

recruited in two Canadian prospective cohort studies. The Maudsley Addiction Profile 

psychological symptoms-subscale was administered to all participants via face-to-face 

interviews. A subset of participants (n=666) also received assessment for psychiatric disorders 

with the Mini International Neuropsychiatric Interview. We used linear regression analysis to 

explore factors associated with psychological symptom score. 

 

Results: Mean psychological symptom score was 12.6/40 (Standard Deviation [SD]=9.2). 

Participants with psychiatric comorbidity had higher scores than those without (mean 16.8 versus 

8.6, p<0.001) and 31% reported suicidal ideation. Higher psychological symptom score was 

associated with female sex (B=1.59, 95% Confidence Interval [CI] 0.92-2.25, p<0.001), 

antidepressant-prescription (B=4.35, 95% CI 3.61-5.09, p<0.001), percentage of opioid-positive 

urine screens (B=0.02, 95% CI 0.01-0.03, p<0.001), and use of non-opioid substances (B=1.92, 
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95% CI 0.89-2.95, p<0.001). Marriage and employment were associated with lower 

psychological symptoms. 

 

Conclusions: Psychological symptoms are associated with treatment outcomes in this population 

and the prevalence of suicidal ideation is an area of concern. Our findings highlight the ongoing 

need to optimize integrated mental health and addictions services for patients with OUD. 
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BACKGROUND 
 
In recent years, public and scientific attention surrounding addictions has been dominated by the 

‘opioid epidemic’, which remains an ongoing public health crisis across North America and 

increasingly in Europe.1 High rates of opioid use, opioid use disorder (OUD) and opioid-related 

deaths persist despite efforts to reduce prescribing of opioid medications and increase available 

treatments and harm reduction strategies. The rise in opioid-related deaths, increasing by more 

than 20% on average between 2011 and 2016, has been most pronounced in the US, Canada, 

Sweden, Norway, Ireland, and England and Wales.1 Medication assisted treatment (MAT) for 

OUD, including methadone, a full opioid agonist, and buprenorphine, a partial opioid agonist, 

have demonstrated benefits in the reduction of prescription and non-prescription opioid use;2,3 

however, not all patients have favorable outcomes in treatment.4 Individuals with OUD have a 

high prevalence of comorbid psychiatric disorders including depression and anxiety.5,6 These 

comorbidities have been associated with worse retention in treatment7, opioid use,5,6 and 

mortality.8 Many patients may also experience psychological symptoms that do not meet full 

diagnostic criteria for psychiatric disorders but may compromise wellbeing or impair function 

nonetheless.7  

 

The problem of psychological symptoms in patients receiving treatment for substance use 

disorders is one of significant complexity. It has long been acknowledged that individuals with 

substance use disorders have a high prevalence of other comorbid psychiatric disorders.9,10 

Psychological symptoms may also be “substance-induced” and occur secondary to a primary 

substance use disorder, or in the context of intoxication or withdrawal.11,12 Numerous theories 

exist to explain the high rate of comorbidity including common underlying genetic 
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predisposition, common neurobiological pathways, and diagnostic confounding.12,13 The natural 

history of psychological symptoms during MAT, and the implications for treatment outcomes, 

are not definitively understood. Unfortunately, patients with psychiatric comorbidity are often 

excluded from experimental studies of MAT for OUD on the basis of their comorbidity.14 

Therefore, observational studies must be relied upon to obtain information on these patients and 

their course in treatment. There is an enduring need to optimize the integration of mental health 

and addictions services; parallel, rather than integrated, treatment continues to be the dominant 

conceptual framework and therefore the dominant approach to care.15 Resources available in 

addictions treatment to address psychological or psychiatric comorbidity are often limited.15 A 

better understanding of the psychological symptoms experienced by patients with OUD has the 

potential to inform clinical assessments, management of underlying comorbidity, treatment 

decision-making, and resource allocation.  

 
 
OBJECTIVES 
 
The objectives of this study are as follows: (a) to determine the prevalence of psychological 

symptoms in a cohort of patients receiving MAT for OUD; (b) to determine the prevalence of 

psychological symptoms among patients in this cohort with known comorbid psychiatric 

disorders versus those without psychiatric comorbidity; and (c) to explore the association 

between psychological symptoms and demographic and clinical characteristics, including 

treatment outcomes such as ongoing opioid and non-opioid substance use.  

 
METHOD 
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Data 
We used data from two large, prospective, cohort studies: the GENetics of Opioid Addiction 

(GENOA) study and the Pharmacogenetics of Opioid Substitution Treatment Response (POST) 

study. Study methods for the GENOA project have been previously described.5,16 Briefly, data 

collection for the GENOA cohort occurred between 2011 and 2017, and information is available 

on 1,390 individuals receiving treatment for OUD across 20 outpatient MAT clinics within 

Ontario, Canada. Participants were eligible for study inclusion if they were at least 18 years old, 

diagnosed with OUD as per the Diagnostic and Statistical Manual of Mental Disorders (DSM), 

Fourth Edition criteria,17 and enrolled in MAT for their OUD. At study entry, participants 

provided information on demographic characteristics, medical history, medications, and clinical 

information on their MAT medication, dose and duration in treatment. The POST study began 

recruitment in May 2018 from outpatient MAT clinics within Ontario, Canada and 1,769 

participants were recruited as of June 2019. Inclusion criteria for this study were similar to that 

of the GENOA study: individuals diagnosed with OUD as per the DSM, Fifth Edition criteria,18 

and receiving MAT. Participants completed a similar baseline assessment including demographic 

and clinical information. Participants recruited to both studies were enrolled in ongoing MAT, 

for varying lengths of time, at the time of study recruitment. In both studies, participants were 

followed for 12 months and urine drug screens to assess for ongoing opioid or other substance 

use were conducted as per clinical protocol. All clinical sites included in the studies are run 

centrally by the same management teams through the Canadian Addiction Treatment Centres 

(CATC) and all follow the same treatment protocols. The authors assert that all procedures 

contributing to this work comply with the ethical standards of the relevant national and 

institutional committees on human experimentation and with the Helsinki Declaration of 1975, 

as revised in 2008. Ethics approval was obtained from the Hamilton Integrated Research Ethics 
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Board (GENOA project ID 11-056; POST project ID 4556), and all participants provided verbal 

and written informed consent.  

 

Records from these two cohort studies were merged and duplicate enrolment was identified 

using patient name and birthdate. In the event of duplicate enrolment, data collected in the 

GENOA study were retained and the duplicate case from the POST study was removed. 

Duplicate enrolment in both studies affected 339 participants (Figure 1, study flow diagram). 

Participants were excluded from this study’s main analyses if they were missing baseline data on 

psychological symptoms (Figure 1). This study is reported in accordance with the Strengthening 

the Reporting of Observational Studies in Epidemiology (STROBE) guidelines.19 

 
 
Study instruments and measures 
 
The primary objective of this study was to determine the prevalence of psychological symptoms 

in patients receiving MAT for OUD. At study entry all participants were administered the 

Maudsley Addiction Profile (MAP),20 a validated questionnaire examining individuals’ self-

reported substance use, physical and psychological symptoms, and social functioning in the last 

30 days. Psychological symptoms of depression and anxiety are measured by 10 items rated on 

five-point Likert scales and participants are asked to report the frequency of symptoms including 

tension, fear, nervousness, panic, hopelessness, worthlessness, anhedonia, loneliness, and 

suicidal ideation they have experienced in the past month.20 Each item is rated as occurring 

“never”, “rarely”, “sometimes”, “often”, or “always”.20 A total score for psychological 

symptoms is calculated by adding the item scores for a total symptom score that can range from 

0 to 40.20  The psychological symptoms subscale is derived from the Brief Symptom Inventory,21 
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which is derived from the Symptom Check List 90.22 All participants received face-to-face 

interviews with a research assistant and the data were entered into the Research Electronic Data 

Capture (REDCap) tool.23,24 The first 666 participants consecutively recruited into the GENOA 

study received extensive assessment of psychiatric comorbidity using the MINI International 

Neuropsychiatric Interview version 6.0.25 This allowed for identification of comorbid psychiatric 

disorders including mood disorders, anxiety disorders, psychotic disorders, substance use 

disorders, and eating disorders. The MINI was not administered to subsequently recruited 

participants due to the time burden of administration.  

 

Assessment of treatment outcome was conducted using urine drug screen results to identify 

continued opioid use. An opioid-positive urine screen was defined as a non-methadone- or 

buprenorphine-positive opioid screen. We were therefore able to calculate the percentage of 

opioid-positive urine screens for each participant. As participants report on psychological 

symptoms in the past 30 days at time of study entry, we elected to examine urine drug screens 

also in the period prior to study entry. By doing so, the results of both psychological symptom 

assessment and urine drug screens were as close in time as possible. In the GENOA study, the 

results of urine drug screens were available for the 3-month interval prior to study entry and the 

mean number of urine drug screens was 16. In the POST study, the results of urine drug screens 

were available for up to 12 months prior to study entry and the mean number of urine drug 

screens was 45. To further assess treatment outcome, we examined also the percentage of non-

opioid positive urine drug screens collected during the same period prior to study entry. This 

includes urine screens positive for amphetamines, benzodiazepines, and cocaine. Amphetamine- 

or benzodiazepine-positive urines were not counted for patients with confirmed amphetamine or 
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benzodiazepine prescriptions in their medical chart. Urine drug screens were conducted as per 

routine clinical care at the CATC sites, typically at weekly or bi-weekly frequency, using the 

IMDxTM Prep assay26 for morphine, oxycodone, fentanyl, cocaine, amphetamine, 

methamphetamine, diazepam, methadone metabolite and buprenorphine. 

 
 
Analysis 
 
Our first objective was to determine the prevalence of psychological symptoms in this study 

cohort. We used STATA version 15.127 (StataCorp LP, College Station, TX, USA) to conduct all 

statistical analyses. We present data on demographic characteristics and psychological symptoms 

using descriptive statistics with continuous variables summarized as means and standard 

deviations (SD) for normally distributed variables, and medians with interquartile range (IQR) 

for skewed data. Categorical variables were summarized as percentages. Our second objective 

was to assess the prevalence of psychological symptoms amongst patients with known comorbid 

psychiatric disorders identified using the MINI, who we compared to patients with no psychiatric 

comorbidity identified. Group differences were assessed using independent samples t-tests for 

continuous variables and chi-square tests for dichotomous variables.  

 

Our third and final objective was to explore the association between participant characteristics 

and psychological symptoms. We constructed a linear regression model with total psychological 

symptom score (ranging from 0 to 40) as the dependent variable. Sociodemographic 

characteristics included as covariates in the regression analysis were selected based on previous 

research suggesting potential influence on psychological symptoms. These included: 1) age as 

older age has been associated with under-reporting of psychological symptoms;28 2) sex, due to 
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known sex differences in mental health disorders and psychological patterns such as internalizing 

and externalizing;29 3) marital status, which has been demonstrated to confer mental health 

benefits for both men and women;30 and 4) employment status, as unemployment has been 

established in numerous studies to impair mental health.31 The clinical characteristics included as 

covariates in the regression model included: 1) type of MAT (i.e., methadone or buprenorphine), 

2) duration in treatment, and 3) prescription of an antidepressant medication. Finally, we 

included the percentage of opioid-positive urine drug screens (continuous), and the presence of 

non-opioid substance use (dichotomous) as covariates in the model in order to assess the 

association between psychological symptoms and substance use during treatment, adjusting for 

the other aforementioned factors.  

 

The linear regression model was constructed as described above. Model diagnostics were 

assessed to ensure that the assumptions for linear regression analysis were adequately met. This 

included testing for multicollinearity with variance inflation factor, testing for homoscedasticity 

by plotting residuals against fitted values, graphing residuals against a normal curve and 

assessing P-P and Q-Q plots for assessment of the normality of residuals. The level of 

significance for hypothesis testing was set at alpha = 0.05 for all analyses. Our sample size of 

2,788 participants was sufficiently powered to conduct the analyses described above, such that 

there were at least 10 participants per covariate included in the model.30 Finally, we conducted 

subgroup analysis by sex in light of increasing awareness that sex is associated with biological 

and social differences that contribute to differential health outcomes, which warrant 

understanding.    
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RESULTS 
 
 
Demographic and clinical characteristics 
 
Altogether, 2,788 participants met study inclusion criteria and were included in the analyses 

(Figure 1). Information on participant demographic and clinical characteristics is detailed in 

Table 1: males accounted for 57% of the cohort (n = 1,575), and participants’ mean age was 38.5 

years (SD = 11). The majority of participants held at least a high school diploma (n = 2,098; 

75.3%) but were unemployed (n = 1,819; 65%). Methadone was the most commonly prescribed 

MAT (85%) and the median methadone dose was 65 mg per day (IQR = 60), while the median 

dose of buprenorphine was 12 mg per day (IQR = 8). In addition to their MAT medication, 

nearly 27% of participants were prescribed an antidepressant medication (n = 737). The median 

duration in treatment was 2 years (IQR = 4.42). In total, 37% of participants were abstinent from 

any ongoing opioid use, as measured by urine drug screens, for the 3 months prior to study entry. 

Individuals with ongoing opioid use had on average 30% of urine screens positive for opioids 

(SD = 29.3). Only 11% of participants were entirely abstinent from non-opioid substances (i.e., 

amphetamines, benzodiazepines, and cocaine).  

 

Psychological symptoms 

In the entire study sample of 2,788 participants, the mean total psychological symptoms score 

was 12.6 out of 40 (SD = 9.2; Table 2). Altogether, 92% of participants endorsed at least one 

psychological symptom present in the last 30 days (data not shown). The most commonly 

endorsed symptoms were feeling tense (80%), feeling no interest in things (70%), feeling lonely 

(66%), and feeling hopeless about the future (64%; Table 2). The mean total psychological 
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symptoms score was lower in males compared to females (11.4, SD = 8.7 versus 14.1, SD = 9.5; 

t = -7.5, p < 0.001; data not shown).  

 

Amongst the subset of 666 participants who received comprehensive assessment of psychiatric 

comorbidity using the MINI, 400 individuals (60%) were identified to have a comorbid mood, 

anxiety, psychotic, or eating disorder. We compared the prevalence of psychological symptoms 

in these participants, with the prevalence of psychological symptoms in participants identified 

not to have a psychiatric comorbidity (Table 2). The prevalence of every symptom was higher 

amongst those patients with psychiatric comorbidity (Table 2). The total psychological 

symptoms score was also significantly higher in patients with psychiatric comorbidity than those 

without (16.8 versus 8.6, p < 0.001; Cohen’s d = -1.01, 95% CI -1.18 to -0.85). Notably, 31% of 

participants with psychiatric comorbidity endorsed thoughts of ending their life in the past 30 

days, whereas 11% of participants who were not identified to have psychiatric comorbidity 

identified the same (p < 0.001). Overall, the prevalence of suicidal ideation was similar in males 

and females (22% versus 20%, c2 = 1.68, p = 0.195; data not shown). 

 
 
Factors associated with psychological symptom score 
 
Higher psychological symptom score was associated with female sex, antidepressant 

prescription, ongoing opioid use, and use of non-opioid substances (Table 3). Female sex was 

associated with two points higher on the psychological symptom score, on average, adjusting for 

the other covariates (B = 1.59, 95% CI 0.92 to 2.25, p < 0.001).  For each percentage point more 

of opioid-positive urine drug screens, psychological symptom score was associated with a 0.02 

increase (B = 0.02, 95% CI 0.01 to 0.03, p < 0.001). Any use of non-opioid substances detected 
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by urine drug screens was associated with about two points higher psychological symptom score, 

on average (B = 1.92, 95% CI 0.89 to 2.95, p < 0.001). Lower psychological symptom score was 

associated with younger age, (B = -0.08, 95% CI -0.11 to -0.05, p < 0.001), being married or in a 

common-law relationship (B = -1.72, 95% CI -2.43 to -1.02, p < 0.001), being employed (B = -

2.75, 95% CI -3.45 to -2.05, p < 0.001), and treatment with buprenorphine (B = -1.13, 95% CI -

2.06 to -0.02, p = 0.017; Table 3). 

 

Subgroup analysis by sex resulted in similar findings to those of the primary analysis described 

above (Table 3). For both females and males, psychological symptom score was associated with 

age, marital status, employment, antidepressant prescription, and use of non-opioid substances 

(Table 4). The association between higher psychological symptom score and more ongoing 

opioid use appears to be present in females (B = 0.04, 95% CI 0.02 to 0.06, p < 0.001) but not in 

males (B = 0.01 95% CI -0.003 to 0.03, p = 0.134; Table 3). Treatment with buprenorphine as 

compared to methadone was not associated with psychological symptom score in men (B = -

0.89, 95% CI -2.08 to 0.30, p = 0.141), but showed a trend towards statistical significance in 

women (B = -1.45, 95% CI -2.93 to 0.03, p = 0.054; Table 3).  

 
DISCUSSION 
 
Main findings 
 
In this large study involving two cohorts of patients receiving outpatient MAT for OUD, we 

found that the majority of participants reported psychological symptoms during treatment. 

Higher psychological symptoms were associated with worse treatment outcomes including more 

opioid use in women and use of non-opioid substances in both men and women. Our results 
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highlight psychological symptoms as an area of need for patients enrolled in this treatment. 

These data contribute to a growing body of literature on the mental health of patients with OUD.   

 
Comparison with findings from other studies 
 
A challenge for situating our findings in the pre-existing literature is the considerable variation 

between studies in the measures used for the assessment of psychological symptoms. A 

systematic review by Fingleton et al. in 2015 examined changes in mental health during MAT 

and identified 19 different instruments used to measure psychological symptoms in the included 

studies.33 This review concluded that mental health significantly improved in 14 out of 22 

included studies though improvements were not always sustained.31  

 

There are a handful of previous studies that examined psychological symptoms using the MAP 

with which our results can be compared.34-37 In a small observational study of 15 patients 

beginning MAT for OUD, psychological symptoms were measured at baseline and following 8-

weeks of treatment.37 The authors found that the mean psychological symptoms score at baseline 

was 20.1, while at 8-week follow up this decreased to 13.34 These findings are consistent with 

ours, seeing as patients in our study were enrolled in treatment for significantly longer than 8 

weeks on average (and had a mean psychological symptom score of 12.6 out of 40). The most 

commonly reported symptoms were “feeling tense” and “feeling no interest in things”;34 the 

same was the case in our study. We caution careful interpretation of specific items being more 

commonly reported as there is a possibility that the individual items reported more frequently 

reflect a property of the questionnaire itself, rather than symptoms experienced by patients, if 

these items are worded in a way that makes them more likely to be endorsed. Another 

observational study including 404 participants found a slightly lower prevalence of symptoms of 
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anxiety and depression than those identified in our cohort.35 For example, for the two most 

commonly reported symptoms, “feeling tense” and “feeling no interest in things”, rates in this 

study were 62-66% and 50-60% at study intake, respectively. Finally, two randomized controlled 

trials (RCT) also used the MAP to assess change in psychological symptoms during 

treatment.36,37 The first study included 235 participants and found the mean psychological 

symptoms score at baseline to be 29.7 (SD = 7.7) with a reduction to 24 after 36 months of 

treatment.37 The second RCT also identified “feeling tense” and “feeling no interest in things” as 

the most commonly reported psychological symptoms at baseline in a cohort of 45 patients 

receiving methadone treatment in a community setting.36 This study also identified a slightly 

lower prevalence of these symptoms than that in our study: 58% and 56%, respectively, with 

decreases in prevalence to 53% and 54%, respectively, after 1 year of treatment.36  

 
Interpretation of our findings 
 
What level of psychological symptoms, as measured using the MAP, is clinically significant to 

impact functioning and require intervention is unknown. There are no defined standards for 

interpretation of the MAP or validation against clinical diagnosis of anxiety or depressive 

disorders. Our finding that individuals with confirmed psychiatric diagnoses had significantly 

higher psychological symptom scores than individuals without psychiatric comorbidity supports 

the suggestion that higher symptoms may have a clinical relevance. This finding suggests that 

intervention, whether psychological or pharmacological, may be warranted and raises questions 

about the services provided for managing psychological or psychiatric symptoms in MAT 

clinics. We also found an association between antidepressant prescription and increased 

psychological symptoms, suggesting that antidepressant treatment alone is insufficient to 
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eliminate psychological symptoms, though it is certainly possible that without antidepressant 

treatment these individuals would have even higher psychological symptoms.  

 

A troubling finding of this study was that 21% of participants reported suicidal thinking in the 

last 30 days. This rate was higher amongst participants with identified psychiatric comorbidity at 

31%. Our findings are consistent with previous studies in patients with OUD that have 

documented suicidal ideation in about 20-25% of patients.35, 36 In comparison, a study of 

substance-using patients in primary care (most with non-opioid substance use) found a 12.1% 

prevalence of past-month suicidal ideation.38  Suicidal ideation is a significant concern in 

patients with OUD, a population in which rates of overdose and mortality are alarmingly high 

and increasing.1 Recent US estimates indicate that more than 40% of suicide and overdose deaths 

in 2017 involved opioids39 and rates of suicide by opioid overdose are likely under-estimated as 

it is difficult to assess intent in overdose deaths.40 Opioids have high lethality in overdose, 

whether unintentional or intentional, and there is strong evidence that access to lethal means 

increases risk for suicide.41 This points to a pressing need to identify and manage suicidal 

ideation in this high-risk population.  

 

We found that treatment with buprenorphine was associated with lower psychological symptoms, 

as compared to treatment with methadone, though this finding did not hold in subgroup analysis 

by sex. There is no readily discernable biological explanation for this finding and its significance 

is unclear. Notably, Fingleton et al. identified tentative evidence to suggest methadone was less 

effective at improving mental health than other types of MAT.33 It is possible that there are 

systematic differences between patients who end up on treatment with buprenorphine as 
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compared to methadone that could explain the finding that they have less psychological 

symptoms. We examined differences in demographic characteristics in our participants with 

methadone compared to buprenorphine treatment and found no significant differences between 

in the groups in age (mean age 38.6 versus 37.7, p = 0.133), sex (57% versus 56%, p = 0.876), 

high school education (47% versus 44%, p = 0.259), or marital status (30% versus 32%, p = 

0.312). In contrast, there was a significant difference between the two treatment groups in mean 

duration in treatment (methadone 4.2 years versus buprenorphine 1.8 years, p < 0.001) and 

ongoing opioid use (mean percentage of opioid-positive urine screens: methadone 20.1, 

buprenorphine 12.5, p < 0.001). Finally, the finding that employment and marital status was 

associated with a positive impact on psychological symptoms (i.e., lower symptoms) highlights 

the importance of supporting patients to achieve improvements in social functioning during 

treatment.  

 
Strengths and limitations 
 
This study is strengthened by its large sample size and multisite design which lends increased 

confidence in the results. The use of the MAP, a validated tool for assessment of symptoms in 

patients with substance use disorders, is an added strength. This study, like others, was 

susceptible to healthy user and volunteer biases, such that individuals with fewer psychological 

symptoms may have been more likely to participate. We have no way to explore this issue 

empirically. As is the case in all observational studies, we are unable to establish a causal 

relationship; whether a greater burden of psychological symptoms leads to increased substance 

use, or increased substance use causes a greater burden of psychological symptoms is unknown. 

The measurement of psychological symptoms in this study using the MAP20 (derived from the 

Brief Symptom Inventory,21 itself derived from the Symptom Check List 9022) does not capture 
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the complete psychological profile of respondents, but rather focuses on anxiety and depression 

symptoms – a limitation of this study. However, the ability of the psychological symptoms 

subscale to discriminate between patients with psychiatric comorbidity as diagnosed by the MINI 

(higher psychological symptom scores) and those without psychiatric comorbidity (lower 

psychological symptom scores) as evidenced by a large effect size (Cohen’s d = -1.01, 95% CI -

1.18, -0.85) suggests that despite limitations, the measure discriminates between these groups of 

patients well.  

 

This study is also limited by the assessment of psychological symptoms cross-sectionally. We 

note that the median duration in treatment was two years; whether these results generalize to 

patients newly starting MAT is unknown. We would hypothesize that patients newly starting 

MAT may be at greater risk of experiencing psychological symptoms in the context of possible 

opioid withdrawal, relapses to substance use, or under-treatment of comorbid psychiatric 

disorders in the initial stages of MAT. In contrast to this hypothesis, we found that longer time in 

treatment was associated with slightly higher report of psychological symptoms.  

 

How well these results would generalize to settings outside of Ontario, Canada, to other settings 

in North America or to other areas of the world is unclear. In Canada, MAT primarily takes on a 

harm-reduction role, such that retention in treatment is not contingent on abstinence from opioid 

or other substance use. In this setting, concerns around patient factors that may be associated 

with ongoing opioid or polysubstance use is inherently heightened, particularly due to risks of 

opioid overdose and mortality.  
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This study focussed solely on one dimension of treatment outcome, namely substance use, as 

measured by urine drug screens. There are many other potentially important treatment outcomes 

that should be considered but fell outside of the scope of this study, including treatment 

retention, suicide-related behaviors, opioid overdose or death, and the use of psychiatric or 

emergency department services.  

 
Directions for future study  
 
Considering the notable prevalence and risks associated with suicidal ideation in this population, 

future research should explore the association between suicidal ideation and overdose, death and 

contact with psychiatric services. Whether different forms of MAT produce different outcomes 

with respect to psychological symptoms should also be investigated. Finally, future studies may 

wish to examine psychological symptoms over time and identify factors that influence their 

trajectory. 
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Figure 1: Study flow diagram. 
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Table 1. Participant demographic and clinical characteristics (N = 2,788). 
 
Characteristic Statistics 
Sociodemographic 
Age (years); mean (SD) 38.5 (11) 
Male sex; n (%) 1575 (56.5%) 
Caucasian ethnicity; n (%) 2207 (79.2%) 
Married or common law; n (%) 840 (30.1%) 
Education; n (%) 
Less than high school 
High school 
Post-secondary 

 
690 (24.8%) 
1295 (46.5%) 
803 (28.8%) 

Unemployment; n (%) 1819 (65.2%) 
Clinical  
Type of MAT 
Methadone 
Buprenorphine 

 
2369 (85%) 
419 (15%) 

Dose (mg / day); median (IQR) 
Methadone 
Buprenorphine 

 
65 (60) 
12 (8) 

Duration in treatment (years); median (IQR) 2 (4.42) 
Number of opioid urine drug screens: mean (SD) 31.3 (24.2) 
Opioid abstinence; n (%) 1031 (37%) 
Percentage of opioid-positive urine drug screens amongst 
non-abstainers; mean (SD) 

30.1 (29.3) 

Abstinence from other substances; n (%) 317 (11.4%) 
Percentage of positive urine drug screens amongst non-
abstainers of other substances; mean (SD) 
Amphetamines (n = 229) 
Benzodiazepines (n = 559) 
Cocaine (n = 935) 

 
 
57.2 (35.4) 
32.1 (29.6) 
49.2 (34.7) 

Antidepressant medication prescription; n (%) 737 (26.4%) 
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Table 2. Psychological symptoms (N = 2,788). 
 

 Participants assessed for comorbid psychiatric 
disordersa (n = 666) 

Psychological Symptomsb Total sample 
(N = 2,788) 

Psychiatric 
comorbidityc 
(n = 400)  

No psychiatric 
comorbidityd 
(n = 266) 

Test 
statistic 

p 

Total score; mean (SD) 12.6 (SD = 9.2) 16.8 (8.9) 8.6 (6.9) t = -12.79 < 0.001 
Feeling tense; n (%) 2230 (80%) 372 (93%) 206 (77.4%) c2 = 85.8 < 0.001 
Suddenly scared for no reason; n 
(%) 

1187 (42.6%) 230 (57.5%) 85 (32%) c2 = 62.9 < 0.001 

Feeling fearful; n (%) 1304 (46.8%) 252 (63%) 98 (36.8%) c2 = 72.7 < 0.001 
Nervousness or shakiness inside; 
n (%) 

1741 (62.4%) 320 (80%) 139 (52.3%) c2 =  92.5 < 0.001 

Spells of terror or panic; n (%) 1224 (43.9%) 251 (62.8%) 78 (29.3%) c2 = 84.9 < 0.001 
Feeling hopeless about the 
future; n (%) 

1795 (64.4%) 328 (82%) 148 (55.6%) c2 = 85.4 < 0.001 

Feelings of worthlessness; n (%) 1580 (56.7%) 292 (73%) 115 (43.2%) c2 = 83 < 0.001 
Feeling no interest in things; n 
(%) 

1942 (69.7%) 332 (83%) 158 (59.4%) c2 =  60.6 < 0.001 

Feeling lonely; n (%) 1825 (65.5%) 323 (80.8%) 144 (54%) c2 = 77.2 < 0.001 
Thoughts of ending your life; n 
(%) 

594 (21.3%) 123 (31%) 30 (11.3%) c2 = 35.4 < 0.001 

a A subset of participants received the MINI diagnostic interview to identify comorbid psychiatric disorders (n = 
666). 
b Each item in the MAP psychological symptoms subscale is assessed on a 5-point Likert scale ranging from 
“never” (score of 0) to “always” (score of 4) experiencing the symptom. In this table we present the frequency of 
scores of >1 for each symptom, indicating the presence of the symptom but not the intensity.  
c Participants identified to meet criteria for a comorbid mood, anxiety, psychotic, or eating disorder using the 
MINI.  
d Participants identified not to meet criteria for a comorbid mood, anxiety, psychotic, or eating disorder using the 
MINI. 
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Table 3. Multivariable model of demographic and clinical factors associated with psychological 
symptom score (N = 2,778). 
 

 Primary analysis Subgroup analysis 
 Total Sample Females  Males  
Covariate Estimated 

Beta 
coefficient 
[B] 

95% CI p-value  B 95% CI p-value B 95% CI p -value 

Age (years)  -0.08 -0.11, -0.05 <0.001 -0.08 -0.14, -0.03 0.002 -0.07 -0.11, -0.03 <0.001 
Female Sex  1.59 0.92, 2.25 <0.001 - - - - - - 
Married  -1.72 -2.43, -1.02 <0.001 -2.84 -4.03, -1.65 <0.001 -1.25 -2.17, -0.34 <0.001 
Employed  -2.75 -3.45, -2.05 <0.001 -2.24 -3.36, -1.13 <0.001 -2.72 -3.58, -1.86 <0.001 
Buprenorphine  -1.13 -2.06, -0.02 0.017 -1.45 -2.93, 0.03 0.054 -0.89 -2.08, 0.30 0.141 
Duration in 
treatment 
(years)  

0.06 -0.02, 0.13 0.149 0.11 -0.01, 0.23 0.072 0.003 -0.10, 0.11 0.953 

Antidepressant 
Prescription 

4.35 3.61, 5.09 <0.001 4.08 2.98, 5.18 <0.001 4.61 3.60, 5.62 <0.001 

Percentage of 
opioid-
positive urine 
screens  

0.02 0.01, 0.03 <0.001 0.04 0.02, 0.06 <0.001 0.01 -0.003, 0.03 0.134 

Use of non-
opioid 
substances  

1.92 0.89, 2.95 <0.001 1.84 0.19, 3.49 0.029 1.98 0.67, 3.29 0.003 
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CHAPTER 3: Sensitivity and specificity of self-reported psychiatric diagnoses 
amongst patients treated for opioid use disorder 
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ABSTRACT 
 
Background: Patients with opioid use disorder (OUD) frequently present with comorbid 

psychiatric illnesses which have significant implications for their treatment outcomes. Notably, 

these are often identified by self-report. Our study examined the sensitivity and specificity of 

self-reported psychiatric diagnoses against a structured diagnostic interview in a cohort of 

patients receiving outpatient pharmacological treatment for OUD. 

 

Methods: Using cross-sectional data from adults receiving outpatient opioid agonist treatment 

for OUD in clinics across Ontario, Canada, we compared participants’ self-reported psychiatric 

diagnoses with those identified by the Mini Neuropsychiatric Interview (MINI) Version 6.0 

administered at the time of study entry. Sensitivity and specificity were calculated for self-report 

of psychiatric diagnoses.  

 

Results: Amongst a sample of 683 participants, 24% (n = 162) reported having a comorbid 

psychiatric disorder. Only 104 of these 162 individuals (64%) reporting a comorbidity met 

criteria for a psychiatric disorder as per the MINI; meanwhile, 304 (75%) participants who self-

reported no psychiatric comorbidity were in fact identified to meet MINI criteria for a psychiatric 

disorder. The sensitivity and specificity for any self-reported psychiatric diagnoses were 25.5% 

(95% CI 21.3, 30.0) and 78.9% (95% CI 73.6, 83.6), respectively. 

 

Conclusions: Our findings raise questions about the utility of self-reported psychiatric 

comorbidity in patients with OUD, particularly in the context of low sensitivity of self-reported 

diagnoses. Several factors may contribute to this including remittance and relapse of some 
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psychiatric illnesses, underdiagnosis, and the challenge of differentiating psychiatric and 

substance-induced disorders. These findings highlight that other methods should be considered in 

order to identify comorbid psychiatric disorders in patients with OUD. 
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BACKGROUND 
 
The opioid crisis continues to be a major public health problem worldwide.1-4 In 2017,  it was 

estimated that 40.5 million people globally were dependent on opioids, although trends varied 

between countries.1 The burden of opioid use and dependence is significantly more prevalent in 

North America compared to other parts of the world.1 In Canada, overdose deaths and 

hospitalizations related to opioid use disorder (OUD) have remained high despite increasing 

awareness and intervention.5,6 In the United States, opioids are involved in the majority of deaths 

related to drug overdose, which rose to an all-time high in 2019 with 49,860 overdose deaths 

involving opioids.7-9 The impacts of the COVID-19 pandemic have additionally exacerbated pre-

existing issues relating to access to appropriate treatment and interventions, ensuring that the 

opioid crisis will remain an ongoing concern for patients and families, healthcare workers, and 

policymakers alike.9  

 

Patients with substance use disorders (SUD) experience comorbid psychiatric disorders, such as 

depression and anxiety, at rates higher than the general population.10 Canadian data suggest that 

the 12-month prevalence of psychiatric comorbidity is 5 to 6 times higher among individuals 

with substance dependence compared to the general population (OR 5.29, 95% CI 3.90, 7.17).10 

Additionally, patients with psychiatric disorders report higher rates of substance use problems 

and are approximately twice as likely to have SUDs.10,11 This comorbidity is exacerbated in 

patients with OUD who appear to have even higher lifetime prevalence of psychiatric disorders 

compared to those with other SUDs and the general population; lifetime rates are generally 

greater than 40%, although there is considerable variability in reported rates across studies.12 We 

have previously found that among patients receiving methadone maintenance treatment for 
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OUD, approximately 80% of participants had a comorbid psychiatric disorder, with 43% having 

an anxiety disorder, and 41% having a mood disorder.11 Psychiatric disorders are similarly 

associated with an increased risk of developing OUD in individuals who are prescribed opioids 

for pain (OR 1.46, 95% CI 1.12, 1.91).13 

  

The importance of understanding a patient’s psychiatric comorbidities in the context of their 

OUD should not be understated. When assessing patients, it may be challenging to determine 

whether their symptoms are due to a psychiatric comorbidity, or secondary to substance use.14 

These comorbidities also must be considered in the context of treatment. For patients with OUD, 

psychiatric comorbidities have been associated with worse clinical outcomes. A study examining 

retention in buprenorphine treatment found the presence of any comorbid mental illness to have a 

hazard ratio of 1.05 (95% CI 1.01, 1.10) for treatment discontinuation at three years15 while 

inpatient mental health treatment was associated with a hazard ratio of 1.2 (95% CI 1.19, 1.30) 

for treatment discontinuation.16 Similarly, psychiatric comorbidity conferred higher hazard for 

attrition from methadone treatment (hazard ratio 1.20, 95% CI 1.06, 1.35).(15) In studying the 

impact of psychological symptoms in OUD treatment outcomes, we have previously found that 

psychological symptoms were associated with higher percentages of opioid-positive drug screens 

(B = 0.02, 95% CI 0.01-0.02=3) and non-opioid-positive drug screens (B = 1.92, 95% CI 0.89, 

2.95).14 The prevalence of depression and anxiety disorders in opioid-related overdoses reaches 

rates greater than 30%,17 and severe depression (OR 2.46, 95% CI 1.24, 4.89), post-traumatic 

stress disorder (PTSD) (OR 2.77, 95% CI 1.37, 5.60), and psychosis (OR 2.39, 95% CI 1.10, 

5.15) are significantly associated with opioid overdoses.18 In a study looking at factors associated 
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with mortality among heroin users, a history of psychiatric treatment was associated with a 

hazard ratio of 6.21 (95% CI 2.52, 15.33) for all-cause mortality.19  

 

Psychiatric comorbidity is also associated with lower reported quality of life for patients with 

OUD.20 Epidemiological data on patient outcomes, in addition to other clinical and systems-level 

research, have reinforced the need for concurrent disorders treatment that integrates treatment for 

psychiatric disorders and addictions.10,21  

 

Most commonly in substance use treatment programs, the record of historical mental health 

diagnoses is based on patient self-report.22 The utility of self-reported psychiatric diagnoses 

within patients with SUDs was examined by Neumann and colleagues22 who found self-reported 

diagnoses of bipolar disorder and depression were often not confirmed by current clinical 

measures, and many participants had undiagnosed psychiatric disorders. In light of these findings 

and a clinical reliance on patient self-report, the objective of this study was to examine the 

sensitivity and specificity of patient-reported psychiatric diagnoses in a cohort of patients 

receiving outpatient pharmacological treatment for OUD.  

 
 
METHODS 
 
Data were collected in the GENetics of Opioid Addiction (GENOA) prospective cohort study 

conducted in Ontario, Canada. The objective of the GENOA study was to examine biological 

and social factors affecting treatment outcome and course for patients with OUD.23 Participants 

were recruited from 20 outpatient opioid agonist treatment clinics between 2011 and 2017. All 

clinics were run by the same management teams and followed the same treatment protocols. 
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Inclusion criteria required participants to be a minimum of 18 years of age, to meet diagnostic 

criteria for OUD as per DSM-IV criteria,24 and to be enrolled in opioid agonist therapy 

(primarily methadone). At the time that this study was conducted, buprenorphine-naloxone was 

not covered through the Ontario provincial drug plan, thus greatly limiting its access, and making 

methadone primary opioid substitution treatment available. No restrictions were placed on 

participants’ duration in treatment; therefore, individuals were enrolled in treatment for different 

lengths of time at the time of study entry. Ethics approval was obtained from the Hamilton 

Integrated Research Ethics Board (project ID 11-056) and all participants provided informed 

consent. We report the present study following the Strengthening the Reporting of Observational 

Studies in Epidemiology (STROBE) guidelines.25   

 

At study intake, all participants completed extensive baseline assessments performed by trained 

interviewers, including assessment of sociodemographic and clinical information (including 

opioid agonist treatment history). All participants were asked to self-report their medical history, 

with the open-ended question: “Do you have any medical conditions or health problems?” 

Responses to this question were recorded in an open-ended text field and later summarized into 

diagnostic categories by two study authors (KL and EX) in duplicate for consistency and 

accuracy.  

 

Self-reported psychiatric diagnoses were compared against a diagnostic interview using the Mini 

Neuropsychiatric Interview (MINI) version 6.026 a standardized and structured tool widely used 

in research and clinical settings.24 The MINI has been validated against the Structured Clinical 

Interview for Diagnostic and Statistical Manual of Mental Disorders (SCID) and the Composite 
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International Diagnostic Interview (CIDI).26 In comparison to the SCID, the sensitivity of the 

MINI was 70% or greater for 19 out of 22 diagnoses evaluated by the SCID while the specificity 

was 85% or higher for all diagnoses. When compared to the CIDI, the MINI had a sensitivity of 

70% or greater for 7 out of 11 diagnoses captured by the CIDI and had a specificity of 70% or 

greater for all diagnoses. The MINI had excellent interrater reliability with 70% of interrater 

kappa values 0.90 or above. The retest reliability of the MINI was good with 61% of the retest 

kappa values being above 0.75. Additionally, the agreement between diagnoses made by general 

practitioners using the MINI and diagnoses from psychiatrists was 85%.26 

 

The first 690 participants consecutively recruited into the study were administered the MINI 

version 6.0.26 Use of the MINI was subsequently discontinued due to time burden of 

administration. The MINI interview encompasses assessments of mood disorders (major 

depression and bipolar disorder), anxiety disorders (panic disorder, agoraphobia, social anxiety 

disorder, generalized anxiety disorder), obsessive-compulsive disorder (OCD), PTSD, psychotic 

disorders (schizophrenia, schizoaffective disorder, schizophreniform disorder, brief psychotic 

disorder, substance induced psychotic disorder, and psychotic disorder not otherwise specified), 

and eating disorders (anorexia nervosa and bulimia nervosa). In order to reasonably compare 

self-reported psychiatric diagnoses with diagnoses identified by structured diagnostic interview, 

we only considered relevant the diagnoses assessed for in the MINI (for example, attention 

deficit hyperactivity disorder is not included in the MINI and was therefore excluded from self-

report). Antisocial personality disorder is examined in the MINI, however this diagnosis was not 

self-reported by any of the study participants and was therefore excluded from the present 

analyses. No other personality disorders are identified using the MINI.  
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We used descriptive statistics to summarize participant demographic and clinical characteristics, 

using mean values with standard deviation (SD) or median values with interquartile range (IQR) 

for continuous variables, and frequencies for categorical variables. Sensitivity and specificity 

values were calculated for each of the following disorders: any psychiatric disorder, depression, 

bipolar disorder, anxiety disorder, OCD, PTSD, psychotic disorder, and eating disorder. All 

analyses were conducted using Stata version 15.1. 

 
RESULTS 
 
Altogether, 1,390 participants were recruited into the GENOA study, and upon exclusion of 

participants recruited in duplicate (n = 30) and participants who did not receive the MINI 

diagnostic interview (n = 677), our final study sample consisted of 683 participants (Figure 2. 

Study flow diagram). We summarize participant characteristics in Table 4: the mean age was 

39.1 years (SD = 11.4) and men composed 58% of the cohort (n = 395).  

 

The unemployment rate was 66% (n = 450). The reported mean age at first opioid use was 25.5 

years (SD = 8.8) and the median years spent in treatment was 3 (Q1, Q3 = 1, 6). The mean 

methadone dose for the participants was 77 mg/day (SD = 46.5). Three participants in this study 

sample were prescribed buprenorphine-naloxone (0.4%) at the time of recruitment. At study 

entry, the percentage of participants that reported being abstinent from opioids was 49% (n = 

335). The median percentage of opioid-positive drug screens in participants who reported being 

non-abstinent at the beginning of the study was 25% (Q1, Q3 = 10, 58.2).  
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Amongst all study participants, 104 (15.2%) reported a diagnosis of depression, 15 (2.2%) 

reported a diagnosis of bipolar disorder, 102 (14.9%) reported a diagnosis of an anxiety disorder, 

and 27 (4.0%) reported a diagnosis of PTSD. Less frequently reported diagnoses were OCD, 

psychotic disorders, and eating disorders. In total, 162 (23.7%) participants self-reported a 

history of psychiatric comorbidity (Table 5). 

 

The sensitivity and specificity of self-reported psychiatric diagnoses are reported in Table 6. 

 

Of the 162 participants who self-reported any psychiatric comorbidity, 104 met criteria for a 

comorbidity as per the MINI and 58 did not. Furthermore, 304 participants who reported no 

psychiatric comorbidity were identified to meet MINI criteria for a psychiatric disorder. The 

sensitivity and specificity for any self-reported psychiatric diagnoses was 25.5% (95% CI 21.3, 

30.0) and 78.9% (95% CI 73.6, 83.6), respectively. 

 

The sensitivity and specificity for self-reported depression was 17.9% (95% CI 12.7, 24.1) and 

85.8% (95% CI 82.4, 88.8), respectively; meanwhile the sensitivity and specificity for self-

reported anxiety disorders was 14.8% (95% CI 10.5, 20.1) and 85% (95% CI 81.4, 88.2), 

respectively; and the sensitivity and specificity for self-reported PTSD was 4.2% (95% CI 0.8, 

11.7) and 96.1% (95% CI 94.2, 97.5), respectively. The sensitivity for each of self-reported 

bipolar disorder, OCD, psychotic disorder, and eating disorders was 0% (95% CI for bipolar 

disorder 0, 4.0; 95% CI for OCD 0, 4.7; 95% CI for psychotic disorder 0, 13.7; 95% CI for 

eating disorder 0, 36.9). The specificity was 97.5% for self-reported bipolar disorder (95% CI 

95.9, 98.6), 99.3% for OCD (95% CI 98.3, 99.8), 99.4% for psychotic disorder (95% CI 98.5, 
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99.8), and 99.9% for eating disorders (95% CI 99.2, 99.996). There were many new diagnoses 

identified using the MINI including 156 diagnoses of depression, 195 diagnoses of anxiety, 69 

diagnoses of PTSD, 90 diagnoses of bipolar disorder, 76 diagnoses of OCD, 25 diagnoses of 

psychotic disorders, and 8 diagnoses of eating disorders. 

 
 
DISCUSSION  
 
Overall, we found that the sensitivity of self-reported psychiatric comorbidity was low, when 

compared to the MINI, particularly for self-reported depression, anxiety disorder, PTSD, and 

overall psychiatric diagnoses. In addition, none of the patients with a self-reported history of 

bipolar disorder, OCD, psychotic disorder, or eating disorder met the criteria for a current 

diagnosis of each disorder. Many new diagnoses were made in participants who did not report a 

history of these disorders - including but not limited to depression, anxiety, PTSD, and bipolar 

disorder. Although the specificity of self-report was higher for certain diagnoses (including 

anxiety disorder and PTSD), the overall low sensitivity illustrates that self-report did not 

accurately capture the patients’ present clinical picture. Thus, the utility of self-reported 

psychiatric comorbidity is in question.  

 

There are several potential explanations for the low sensitivity of self-reported psychiatric 

disorders. Psychiatric disorders can be episodic in nature, with recurrent symptoms that cycle 

through relapsing-remitting courses. Participants who reported a historical diagnosis may no 

longer be experiencing symptoms and no longer meet the criteria for that disorder at the time of 

assessment. Similarly, participants for whom new psychiatric diagnoses were made may not have 

previously met criteria for the respective diagnoses. In addition, psychiatric disorders are likely 
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under-diagnosed in the OUD population as evidenced by the under-diagnosis of concurrent 

disorders as a whole.27 There may be poor health literacy within the OUD population which can 

negatively impact an individual’s ability to recognize symptoms of a mental disorder and then 

communicate these issues to a healthcare provider, contributing to underdiagnosis.28 

Furthermore, treatment for mental health and substance abuse disorders continues to be offered 

separately, despite the evidence supporting concurrent treatment, and between navigating both 

systems diagnoses may be missed. 

 

Most studies examining the sensitivity and specificity of self-reported psychiatric diagnoses do 

not include participants with SUDs. For instance, studies have found moderate to high agreement 

between self-reported and clinically-diagnosed depression in groups of university graduates and 

adults being followed for osteoporosis.29,30 Conversely, a self-report tool used to screen members 

of the United States Armed Forces for deployment was found to have low validity in identifying 

individuals with diagnosed mental health disorders.31 Much of the related literature in the 

patients with SUDs examines self-reported substance use, rather than psychiatric comorbidity.32 

Neumann et al. compared self-reported historical psychiatric diagnoses with current clinical 

diagnoses assessed using the MINI screen, MINI Plus 500 structured interview, and Personality 

Diagnostics Questionnaire-4th edition. They found that self-reported diagnoses such as bipolar 

disorder and depression were often not verified by current clinical measures.22 In addition, many 

patients had undiagnosed personality disorders, depression, and anxiety disorders.22 To our 

knowledge, no other studies have examined the sensitivity and specificity of self-reported 

psychiatric diagnoses in SUD or OUD populations. 
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As discussed, individuals with OUD have higher rates of co-occurring psychiatric comorbidities 

compared to the general population, with rates reaching greater than 40% across their lifetime,12 

and these comorbidities are associated with increased psychiatric distress, rates of SUD, and 

poorer response to substance use treatment.10,11,33 Despite this, the evidence surrounding the 

efficacy of psychiatric treatment in these individuals remains equivocal. Literature on 

pharmacotherapy (mostly consisting of placebo-controlled medication trials) has shown mixed 

results, with many studies showing no difference from placebo in reducing psychiatric symptoms 

or substance use.33  With respect to psychosocial interventions, a Cochrane review found that 

patients receiving psychosocial interventions in addition to OAT did not show improved 

outcomes compared to individuals receiving OAT alone; whereas another systematic review did 

support their efficacy to improve clinical outcomes.34 There is emerging evidence that some of 

these inconsistent findings may be indicative of other variables impacting patient responses to 

psychiatric treatment, including ongoing substance use and complex psychosocial such as 

housing and employment.9,33,35  

 

The varied, interlinked, and complex needs of individuals with OUD (and other SUDs) have led 

to a movement towards concurrent treatment.10,21 While the evidence for how psychiatric 

treatment impacts outcomes for patients with SUDs is conflicting, there have been encouraging 

results from literature evaluating integrated care for both psychiatric and SUDs. In patients 

receiving both OAT and psychiatric care, those who received on-site and integrated care of both 

had improved psychiatric outcomes compared to those who received their psychiatric care off-

site and non-integrated with their substance use treatment; however, no difference was found in 
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outcomes related to substance use.36 This remains an area requiring further research to elucidate 

how to best support these clinically complex patients and improve their outcomes. 

 

For patients experiencing SUDs, clinicians also face challenges differentiating between 

psychiatric disorders and substance-induced disorders as both intoxication and withdrawal from 

opioids can mimic the symptomatology seen in mood, anxiety, and psychotic disorders.12,37,38 

The difficulty in delineating between psychological symptoms as a result of a primary 

psychiatric disorder versus secondary to SUD (including OUD) makes diagnosing mental illness 

in this population a complex challenge.12,37 In fact, due to the overlap in symptoms between 

symptom intoxication/withdrawal and affective disorders, Quello et al. advise that definitive 

assessments of psychiatric diagnoses should be postponed until individuals have achieved a 

reasonable period of abstinence, although the length of this period varies.39 Instead they suggest 

using screening methods to identify possible mood disorders, with associated follow-up after 

abstinence for definitive diagnosis.39 Furthermore, individuals may not recall, choose not to 

disclose, or disagree with a previous psychiatric diagnosis; in addition to self-diagnosing 

themselves incorrectly. This could occur for various reasons relating to the social stigma of 

substance use, the impacts of chronic substance use or untreated psychiatric disorders on 

memory, lack of access to healthcare for appropriate psychiatric assessment, among others. 

  

Our results highlight the need for improved methods to ascertain comorbid psychiatric disorders 

in the OUD population during treatment. While the specificities of many psychiatric disorders 

were high, the sensitivities remained poor. That several patients in this study received new 

diagnoses additionally highlights the issue of under-diagnosis of psychiatric comorbidities in this 
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population, and the need for better ways to identify them.27 Potential alternatives to patient self-

report of psychiatric diagnoses may include structured interviews or questionnaires. In the setting 

of an addiction treatment clinic, time and resource limitations, and clinical expertise influence 

the ability to conduct diagnostic interviews and comprehensively assess psychiatric 

symptomatology. The GENOA study, from which our data were obtained, initially used the 

MINI structured diagnostic interview, which takes approximately 20 minutes to administer and 

use of this tool was later discontinued due to the time burden of administration on participants 

who did not like the additional 20 minutes it took to complete the interview. However, the MINI 

is one of the quickest diagnostic tools used to assess for psychiatric disorder, and other 

standardized assessments such as the CIDI40 or the SCID41 both require more time to administer 

compared to the MINI.42  

 

Since diagnostic tools require significant time resources, an alternative option would be to 

administer screening tools that take less time to complete in order to identify the patients who 

may benefit from a more detailed diagnostic interview. This would be particularly pertinent in 

relation to the low sensitivities of our results as a way to provide diagnostic clarification when 

patients self-report psychiatric concerns. Examples of screening tools which require less than 10 

minutes to complete include the Brief Symptom Inventory,43 Modified MINI screen,44 and the 

General Health Questionnaire.45 The Dual Diagnosis Screening Instrument46 and Mental Health 

Screening Form-III47 are both screening tools that have been developed specifically for the 

detection of psychiatric comorbidity in patients with SUDs. Another potential solution would be 

to have a psychiatrist on-site who would be able to administer assessments for psychiatric 

disorders, which has also been shown to increase patient engagement with psychiatric services.48   
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A limitation of this study was the way self-reported psychiatric disorders were elicited, with an 

open-ended question inquiring about any medical or health problems. This question may have 

been understood as asking for solely non-psychiatric medical problems or only for current issues 

that the patient is experiencing, not past diagnoses that are now in remittance. A question that 

explicitly asks around a history of mental health disorders both past and present would be less 

susceptible to misinterpretation. Additionally, the MINI does not assess for personality disorders, 

which are heavily implicated in SUD,49 or attention deficit hyperactivity disorder. Thus, analysis 

regarding the sensitivity and specificity of self-report for these disorders is unavailable. 

Importantly, there is an under-reporting and under-recognition of psychiatric comorbidities in the 

context of OUD despite the demonstrated impact of such comorbidity on treatment outcomes. 

Health care providers need to be aware of the prevalence of such disorders in this population and 

policies regarding systematic screening of patients attending treatment for SUDs for comorbid 

psychiatric conditions are needed. The choice of a screening tool or clinical assessment that is 

feasible to use must balance accuracy, effort, and scalability. It is also possible that for some 

patients, poor mental health literacy in the SUD population likely further exacerbates the issue of 

self-recognition of psychiatric symptoms and subsequently seeking help with diagnosis. 

 
 
CONCLUSION 
 
The sensitivity and specificity of self-reported psychiatric comorbidity in patients with OUD was 

found to be low when compared to standardized, structured, diagnostic interviews. The 

remitting-relapsing nature of psychiatric disorders, under-diagnosis, the difficulty in 

differentiating independent psychiatric disorders from substance-induced disorders, and patient 
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factors likely contributed to these findings. These findings highlight that other methods should 

implemented in order to identify comorbid psychiatric disorders in patients with OUD. 
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FIGURES AND TABLES 
 
Figure 2. Study flow diagram  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 4. Participant characteristics at study entry (N = 683) 
 
Characteristic Total sample 

N = 683 
Self-reported 
psychiatric 
comorbidity 
n = 162 (23.7%) 

No self-reported 
psychiatric 
comorbidity 
n = 521 (76.3%) 

Age (years); mean (SD) 39.1 (11.4) 37.8 (11.6) 39.4 (11.3) 
Sex; n (%) 
Males 
Females 

 
395 (57.8%) 
288 (42.2%) 

 
94 (58.0%) 
68 (42.0%) 

 
301 (57.8%) 
220 (42.2%) 

Unemployment; n (%) 450 (65.9%) 108 (66.7%) 342 (65.5%) 
Age at first opioid use 
(years); mean (SD) 

25.5 (8.8) 25.2 (8.7) 25.6 (8.8) 

Years in treatment; median 
(Q1, Q3) 

3 (1, 6) 2 (1, 5) 3 (1, 7) 

Methadone dose (mg/d); 
mean (SD) 

77.0 (46.5) 71.8 (39.8) 78.7 (48.3) 

Opioid abstinence at study 
entry; n (%) 

335 (49.1) 71 (43.8) 264 (50.7) 

Percentage (%) of opioid-
positive drug screens at 
study entry if non-abstinent; 
median (Q1, Q3) 

25 (10, 58.2) 29.6 (12, 64.3)  23.5 (9.1, 55.6) 

SD = Standard Deviation, Q1 = Quartile 1, Q3 = Quartile 3  

Participants recruited: 
n = 1,390  

Participants excluded 
due to not being 
administered MINI: 
n = 677 

Duplicates excluded: 
n = 30  

Final study sample with 
MINI completed: 
N = 683  
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Table 5. Psychiatric comorbidity identified within the study sample (N = 683)  
 
Psychiatric comorbidity Self-reported MINI-Diagnosed  
Any psychiatric disorder; n 
(%) 

162 (23.7%) 408 (59.7%) 

Depression; n (%) 104 (15.2%) 190 (27.8%) 
Bipolar disorder; n (%) 15 (2.2%) 90 (13.2%) 
Anxiety disorder; n (%) 102 (14.9%) 229 (33.5%)  
PTSD; n (%) 27 (4.0%) 72 (10.5%)  
OCD; n (%) 4 (0.6%) 76 (11.1%) 
Psychotic disorder; n (%) 4 (0.6%) 25 (3.7%) 
Eating disorder; n (%) 1 (0.2%) 8 (1.2%) 
MINI = Mini-International Neuropsychiatric Interview, PTSD = Post-
traumatic Stress Disorder, OCD = Obsessive Compulsive Disorder 

 
 
Table 6. Sensitivity and specificity of self-reported psychiatric disorders (N = 683) 
 
 Sensitivity (95% CI) Specificity (95% CI) 
Any psychiatric 
disorder 

25.5% (21.3, 30.0) 78.9% (73.6, 83.6)  

Any depressive 
disorder  

17.9% (12.7, 24.1) 85.8% (82.4, 88.8) 

Bipolar disorder 0% (0, 4.0) 97.5% (95.9, 98.6) 
Any anxiety 
disorder 

14.8% (10.5, 20.1) 85% (81,4, 88.2)  

PTSD 4.2% (0.8, 11.7) 96.1% (94.2, 97.5) 
OCD 0% (0, 4.7)  99.3% (98.3, 99.8) 
Psychotic 
disorder 

0% (0, 13.7) 99.4% (98.5, 99.8) 

Any eating 
disorder 

0% (0, 36.9)  99.9% (99.2, 99.996) 

CI = Confidence Interval, PTSD = Post-traumatic Stress Disorder, 
OCD = Obsessive Compulsive Disorder  
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Figure 3. Paired contingency tables comparing results of self-reported diagnosis to Mini 
International Neuropsychiatric Interview diagnosis.  
 
Any psychiatric  
disorder 
 

MINI Interview 

Positive Negative  

 
 
Self-report 

Positive 104 58 

Negative 304 217 

 
Any depressive  
disorder 
 

MINI Interview 

Positive Negative  

 
 
Self-report 

Positive 34 70 

Negative 156 423 

 

Bipolar disorder 
 

MINI Interview 

Positive Negative  

 
 
Self-report 

Positive 0 15 

Negative 90 578 

 
Any anxiety  
disorder 
 

MINI Interview 

Positive Negative  

 
 
Self-report 

Positive 34 68 

Negative 195 386 
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Post-traumatic stress 
disorder 
 

MINI Interview 

Positive Negative  

 
 
Self-report 

Positive 3 24 

Negative 69 587 

 
Obsessive compulsive 
disorder 
 

MINI Interview 

Positive Negative  

 
 
Self-report 

Positive 0 4 

Negative 76 603 

 

Any psychotic  
disorder 
 

MINI Interview 

Positive Negative  

 
 
Self-report 

Positive 0 4 

Negative 25 654 

 
Any eating  
disorder 
 

MINI Interview 

Positive Negative  

 
 
Self-report 

Positive 0 1 

Negative 8 674 
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ABSTRACT 
 
Background: Exposure to traumatic events is both a risk factor for substance use and an adverse 

outcome of substance use disorders; therefore, identifying and managing post-traumatic stress 

disorder (PTSD) in patients with addiction requires attention.  

 

Aims: To examine the lifetime prevalence of traumatic events and past-month prevalence of 

PSTD in a cohort of patients treated for opioid use disorder (OUD) and to explore the association 

between trauma, PTSD, and treatment outcomes. 

 

Methods: Participants (n=674) receiving methadone treatment in 20 community clinics across 

Ontario, Canada were administered the Mini-International Neuropsychiatric Interview to identify 

self-reported traumatic events and PTSD. Participants were followed for 12 months with urine 

drug screens.  

 

Results: Eleven percent of participants met past-month criteria for PTSD (n=72), while another 

48% reported history of traumatic events with no current PTSD (n=323). Participants with PTSD 

were more likely female (OR 2.13, 95% CI 1.20, 3.76) and less likely to be employed (OR 0.31, 

95% CI 0.16, 0.61) or married (OR 0.51, 95% CI 0.26, 0.90) than those with no trauma history. 

Antidepressants (39% vs. 24%) and benzodiazepines (36% vs. 18%) were differentially 

prescribed to patients with and without PTSD. Length of time in treatment and opioid use were 

not associated with trauma; however, suicidal ideation was more common in PTSD (OR 2.29, 

95% CI 1.04, 5.01).  
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Conclusions: Trauma and PTSD are prevalent amongst patients with OUD; for most patients in 

treatment, consideration of trauma symptoms and associated characteristics is warranted. Patients 

with and without comorbid PTSD differ clinically and psychosocially, highlighting the relevance 

of integrating addictions and mental health services for this population. 

  



Ph.D. Thesis – Dr. T. Rosic – McMaster University – Health Research Methodology 

 62 

BACKGROUND 
 
Exposure to traumatic events such as threatened death or serious injury, and the experience of 

trauma (the emotional response to a traumatic event) have been associated with the development 

of substance use disorders (SUDs).1 Furthermore, individuals with SUDs may be at greater risk 

of experiencing violence and traumatic events.2 Not all individuals who experience trauma 

develop post-traumatic stress disorder (PTSD); however, studies estimate that 11-50% of patients 

with SUD meet criteria for comorbid PTSD.3 Less information is available on the rates of PTSD 

in patients with opioid use disorder (OUD), however they have been reported to be amongst the 

highest (41% lifetime, 33% current).4 Fluctuations in PTSD symptoms are risk factors for opioid 

use in patients receiving treatment,5 and may be associated with more intense cravings6,7 and 

increased psychological distress.8 Comorbid PTSD and SUD is also associated with higher rates 

of other psychiatric and physical comorbidities,9 fewer social supports and higher rates of 

unemployment.7 Patients with comorbid SUD and PTSD may have worse treatment outcomes,10 

and are at higher risk for suicide attempts, relapses to substance use, and treatment drop out.6, 10 

Despite these findings, there exists limited formal protocol and guidance to address these co-

occurring issues.11 First-line treatments for PTSD include psychotherapies such as Trauma-

focused Cognitive Behavioral Therapy, Cognitive Processing Therapy, Prolonged Exposure, and 

Eye Movement Desensitization and Reprocessing Therapy, while first-line medication treatments 

include antidepressant treatment with selective serotonin reuptake inhibitors or serotonin and 

norepinephrine reuptake inhibitors, and targeted symptom treatments such as the use of prazosin 

for nightmares have been recommended.12,13  No specific guidelines for the treatment of PTSD in 

patients with OUD have been published and the availability of these first-line psychotherapies in 

addiction treatment settings is limited.14,15 Acknowledging the high prevalence of PTSD in 
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patients with SUDs and the associated negative impact on treatment, we sought to further 

examine traumatic events and PTSD in a cohort of patients receiving opioid agonist treatment for 

OUD. The objectives of this study were to: 

1. Assess the prevalence of traumatic events, with and without current PTSD, in a cohort of 

patients receiving treatment for OUD; 

2. Describe demographic and clinical characteristics of patients with history of traumatic 

events or PTSD; 

3. Explore the association between traumatic events and PTSD and psychosocial and 

clinical outcomes during OUD treatment. 

 
METHOD 
 
We used prospective data from the GENetics of Opioid Addiction (GENOA) study conducted in 

Southern Ontario, Canada between June 2011 and April 2017. The GENOA study sought to 

explore biological, psychological, and social factors associated with treatment outcomes for 

patients with OUD. Data were collected from participants older than 18 years of age who were 

receiving methadone maintenance treatment (MMT) for a diagnosis of OUD (as per the 

Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition text revision (DSM-IV-

TR).16 Methadone remains the most commonly prescribed pharmacological treatment for OUD 

in Canada and at the time that this study was conducted, buprenorphine-naloxone was not 

covered through the Ontario provincial drug plan. The diagnosis of OUD was established by 

treating physicians and is an eligibility criterion for clinical follow up at the clinics included in 

this study. Participants could be enrolled in MMT for any length of time prior to recruitment 

(median 3 years) and participants with polysubstance use or co-occurring SUDs (in addition to 

OUD) were included. No other inclusion or exclusion criteria were applied in order to increase 
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the generalizability of the sample. Participants were recruited from 20 community-based 

outpatient clinics that are run centrally through a single management team and follow the same 

clinical protocols. Patients enrolled in participating clinics have access to a multidisciplinary 

team of health professionals including addiction physicians, nurses, pharmacists, and staff 

experienced in addiction treatment. They receive medical examination and laboratory tests as 

indicated as well as supervised urine testing. All patients included in the present study were 

receiving methadone treatment but could be prescribed any other medications by their clinic 

physician or other physicians involved in their care. Patients have access to harm reduction 

services including naloxone kits and needle exchange programs as well as supports to connect 

with community agencies to provide services including counselling, housing support, job banks 

and primary care. No formal psychotherapy treatments are offered in the clinics. 

 

The authors assert that all procedures contributing to this work comply with the ethical standards 

of the relevant national and institutional committees on human experimentation and with the 

Helsinki Declaration of 1975, as revised in 2008. All procedures involving human 

subjects/patients were approved by the Hamilton Integrated Research Ethics Board (project ID 

11-056) and all study procedures were conducted in accordance with their ethical guidelines. 

Written and verbal informed consent was obtained from every participant. Our study methods 

and findings are reported in accordance with the Strengthening the Reporting of Observational 

Studies in Epidemiology (STROBE) guidelines.17 

 

Participants completed face-to-face interviews at the time of study entry to obtain information on 

demographic characteristics, medical and psychiatric history, medications, methadone dose, and 
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length of time in treatment. The first 680 participants consecutively recruited into the study 

competed the Mini-International Neuropsychiatric Interview (MINI) version 6.0,18 administered 

by trained interviewers at the time of study entry. Use of the MINI was subsequently 

discontinued in the study due to time burden of administration. Therefore, inclusion in the 

present study’s analyses was limited to those participants who were administered the MINI 

(Figure 1, study flow diagram). Included in the MINI diagnostic interview is a screen for lifetime 

history of traumatic events, elicited through the question: “Have you ever experienced or 

witnessed or had to deal with an extremely traumatic event that included actual or threated 

death or serious injury to you or someone else? Examples of traumatic events include: serious 

accidents, sexual or physical assault, a terrorist attack, being held hostage, kidnapping, fire, 

discovering a body, war, or natural disaster, witnessing the violent or sudden death of someone 

close to you, or a life-threatening illness.” This screening question is based on DSM criterion A 

for the diagnosis of PTSD.16 Subsequently, participants were asked about symptoms of PTSD as 

per the DSM-IV-TR16 in order to determine a past-month diagnosis of PTSD. For the purposes of 

this study, participants who screen positive for past-month PTSD are considered as having 

“current PTSD”. Individuals who report experiencing a traumatic event but do not meet past-

month criteria for PTSD are categorized as having a history of “traumatic events without current 

PTSD”. Individuals who deny lifetime history of traumatic events are considered to have had “no 

trauma”. These three groups are considered mutually exclusive. Finally, participants were also 

asked to report past-month suicidal ideation and past-month suicide attempts in the MINI 

assessment.18  
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Participants were followed in the study for 12 months. Opioid, cocaine, and benzodiazepine use 

was measured using urine drug screen tests, generally administered weekly following clinical 

protocol. Urine testing for amphetamines and cannabis was conducted inconsistently and, 

therefore, not included in the present analyses. Urine toxicology screening was conducted using 

the iMDx PrepTM assay.19 The percentage of positive urine drug screens was calculated for each 

patient for each substance. Ongoing opioid use was defined as at least one opioid-positive urine 

drug screen during the study.  

 
Statistical Analyses 
 
Analyses were conducted using STATA Version 15.1 (StataCorp LP, College Station, TX, 

USA). Our first objective was to determine the prevalence of traumatic events and current PTSD 

in our study cohort and our second objective was to describe the demographic and clinical 

characteristics of these groups. We present descriptive statistics based on group status (i.e., 

history of traumatic event without current PTSD, current PTSD, no trauma). Continuous 

variables were summarized as means and standard deviations (SD) if normally distributed, and as 

medians with interquartile range (IQR) for skewed data. Categorical variables were summarized 

using frequencies and percentages. Our third objective was to explore the association between 

trauma history and demographic characteristics and treatment outcomes. We constructed a 

multinomial logistic regression model with group status (history of traumatic event without 

current PTSD, current PTSD, or no traumatic events or PTSD) as the dependent variable. 

Covariates included in the model were selected based on previous literature suggesting 

associations with trauma history or MAT outcome: sex20, methadone dose21, employment status7, 

and marital status7. We also included age of onset of opioid use, length of time in treatment, 

ongoing opioid use, and suicidal ideation as covariates in the model to explore their association 
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with group status. Results are represented as Odds Ratios (OR) with 95% confidence interval 

(CI).  

 
RESULTS 
 
Altogether, 1,360 unique participants were recruited into the study, and 674 participants who 

were administered the MINI were included in the present analyses (Figure 4). Forty-one percent 

of participants were identified to have no trauma history (n = 279), while 48% of participants 

reported a lifetime history of traumatic events, without meeting criteria for PTSD in the last 

month (n = 323). Eleven percent of participants met past-month MINI criteria for PTSD (n = 72).  

 

Table 7 details participants’ sociodemographic and clinical characteristics by group. Amongst 

participants with PTSD, 63% were female, compared to 44% in the other two groups. The mean 

age of participants in all three groups was approximately 39 years. Amongst participants with no 

history of trauma, 35% were married, compared to 28% of participants with history of traumatic 

events but no PTSD, and 21% of participants with PTSD. Unemployment rate was highest for 

participants with PTSD (83%) followed by participants with traumatic events without PTSD 

(71%) and neither (56%). Participants were enrolled in treatment for median 3 years (IQR = 5). 

Participants with PTSD had the highest median methadone dose, 84.5 mg/day (IQR = 52.5), 

compared to 70 mg/day in the other two groups.  

 

Antidepressant medications were prescribed for 39% of participants with PTSD, 28% of 

participants with past traumatic events without current PTSD, and 24% of participants with no 

history of trauma (Table 7). Just one participant in the entire study sample was prescribed 

prazosin. The prevalence of benzodiazepine prescription was 36% in participants with PTSD, 
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26% in participants with traumatic events but no PTSD, and 18% in participants with no history 

of trauma. Past-month suicidal ideation was reported by nearly 20% of participants with current 

PTSD, higher than in the other two groups in which 7% and 10% of participants reported 

suicidal ideation, respectively. Reports of past-month suicide attempts were lower at 1.8% in 

participants with no trauma history, 2.6% in participants with traumatic events but no PTSD, and 

2.8% in participants with current PTSD. Seventy percent of participants with no trauma history 

had ongoing opioid use as evidenced by at least one opioid-positive urine drug screen, compared 

to 80% of participants with traumatic events and no PTSD, and 79% of participants with PTSD. 

Non-prescribed benzodiazepine use was identified in about 24% of both participants with PTSD 

and those with no trauma history, and in about 27% of participants reporting traumatic events 

and no current PTSD. Cocaine use was identified in 33% of participants with PTSD, 39% of 

participants with traumatic events and no current PTSD, and 36% of participants with no trauma 

history.  

 

We present the results of multinomial regression analysis in Table 8. Participants with PTSD 

were more likely to be female than those with no trauma history (OR = 2.13, 95% CI 1.20, 3.76, 

p = 0.009). Compared to participants with no history of trauma, both those with traumatic events 

without PTSD and those with PTSD were less likely to be employed (OR = 0.53, 95% CI 0.37, 

0.75, p < 0.001 and OR = 0.31, 95% CI 0.16, 0.61, p = 0.001, respectively). Similarly, compared 

to participants with no history of trauma, having traumatic events without PTSD or with PTSD 

were both associated with younger age of onset of opioid use (OR = 0.97, 95% CI 0.95, 0.99, p = 

0.002 and OR = 0.95, 95% CI 0.92, 0.98, p = 0.004, respectively). Participants with PTSD were 

also less likely to be married than participants with no trauma history (OR = 0.51, 95% CI 0.26, 
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0.99, p = 0.046. There were no significant associations between trauma history and duration in 

MMT (p = 0.204, and p = 0.691. No association between ongoing opioid use and trauma status 

was seen (Table 2); however, participants with PTSD were more likely to report past-month 

suicidal ideation (OR = 2.29, 95% CI 1.04, 5.01, p = 0.039).  

 

DISCUSSION 
 
In our cohort of patients receiving MMT for OUD, we identified an 11% past-month prevalence 

of PTSD. An additional 48% of participants reported a lifetime history of traumatic events 

without current PTSD. Therefore, for most patients treated for OUD, a consideration of the 

presence of trauma symptoms, their impact on substance use course, and need for treatment is 

warranted. Factors associated with PTSD included female sex, unemployment, single marital 

status, younger age of onset of opioid use, and suicidal ideation; meanwhile, factors associated 

with a history of trauma without current PTSD included unemployment and younger age of onset 

of opioid use. 

 

We found important differences in sociodemographic characteristics amongst patients with and 

without trauma. Patients with past traumatic events, with or without current PTSD, had a 

younger age of onset of opioid use. Early identification and management of trauma and PTSD 

could potentially impact the development or progression of OUD. While outside of the scope of 

the present study, the possibility that the identification and management of PTSD may impact 

OUD outcomes is an area that requires further research. Patients with comorbid OUD and PTSD 

were also more likely to be unemployed and single when compared to patients with no trauma 
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history. These individuals may require different psychosocial supports within their treatment 

programs.22  

 
Psychiatric Medications 
 
Our examination of the psychiatric medications prescribed for patients with comorbid PTSD 

revealed several areas of concern. Only 39% were receiving treatment with antidepressants, 

which are evidence-based treatments for PTSD.12,13 A limitation of this study is the lack of 

information on concurrent psychotherapeutic treatments; however, no recommended 

psychological treatments for PTSD are available through the clinics included in this study. It is 

also important to consider that SSRIs can be used for the treatment of multiple psychiatric 

diagnoses and their prescription does not imply treatment for PTSD. Furthermore, only one 

participant was receiving prazosin, a medication indicated in PTSD for reducing the severity and 

frequency of nightmares.12 Sleep disturbance was reported by 92% of participants with PTSD 

and re-experiencing symptoms (including dreams, intense recollections or flashbacks) were 

reported by 100%. Previous studies have reported the prevalence of nightmares in PTSD to be 

50-70%, while the prevalence of sleep disturbance is reported in 40-50% of patients.23 

Addressing chronic nightmares is of utmost importance as they result in decreased psychological 

and physical health and may amplify other PTSD symptoms, including suicidal ideation.24 Our 

findings suggest that more can be done to offer evidence-based treatments for PTSD in patients 

with this comorbidity.  

 

Additionally, 36% of patients with comorbid PTSD were prescribed benzodiazepines, which are 

neither a recommended treatment for PTSD12,13 nor recommended for use in patients receiving 

opioid agonist treatment due to risks of respiratory suppression.11 It is possible that 
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benzodiazepines are being prescribed to alleviate symptoms of PTSD including anxiety, 

insomnia, and irritability.25 While studies estimate that benzodiazepines are prescribed to 

approximately 30-75% of patients with PTSD, a recent systematic review has concluded that 

benzodiazepines are ineffective for this purpose with risks outweighing benefits.25 The 

concomitant use of benzodiazepines and opioids increases the risk of respiratory suppression and 

death and has not been shown to improve treatment retention.11 Our findings may inspire 

reflection amongst clinicians treating this patient population, and prompt further research into the 

pharmacological treatment of patients with comorbid OUD and PTSD. 

 
Treatment Outcomes 
 
We did not identify significant differences in the length of time in treatment, or in ongoing 

opioid use based on trauma history. In fact, many participants, more than 70% of the total study 

sample, had ongoing opioid use (defined as at least one opioid-positive urine drug screen during 

the study), regardless of trauma history. Severity of opioid use, as measured by the percentage of 

opioid-positive urine drug screens also was not associated with trauma status (data not shown). 

Other substances examined, including cocaine and non-prescribed benzodiazepines, were also 

used at comparable rates between groups. Our study did not examine drop out from treatment as 

the median length of time in treatment was quite long, at 3 years (IQR = 5). A previous study of 

patients enrolled in an outpatient buprenorphine treatment program found that individuals with 

childhood trauma were more likely to drop out of treatment;26 meanwhile, two studies of patients 

enrolled in methadone maintenance treatment found no significant association between the 

diagnosis of PTSD and 3-month27 or one-year retention in treatment.28 Future studies that further 

examine the impact of trauma and PTSD on retention in treatment in patients newly starting 

opioid agonist treatment may be helpful. 
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The psychological outcomes of patients with comorbid OUD and PTSD are also important to 

consider. A previous study including patients with comorbid SUDs and PTSD identified these 

patients as having greater difficulty with coping skills and adaptive cognitions, resulting in 

increased psychological distress.8 In our study, nearly 20% of participants with PTSD reported 

suicidal ideation in the last month, while nearly 3% reported suicide attempts in the last month. 

Suicidal ideation and suicide attempts were reported at lower rates in the other groups, with the 

PTSD group more than twice as likely to report suicidal ideation, adjusting for other covariates. 

This finding highlights that PTSD is not a benign comorbidity in OUD. Patients with OUD and 

suicidal ideation are at risk for high-lethality overdoses.29 Taken together, these findings suggest 

that some patients with trauma history or PTSD may have comparable substance use outcomes in 

treatment but have psychiatric and psychosocial differences that require attention. Our findings 

are consistent with two previous studies that have found good substance use outcomes in opioid 

agonist treatment, but poor or unchanged psychiatric outcomes for comorbid PTSD,30,31 

suggesting that additional services are required for these patients.  

 
Implications 
 
Improving treatment of PTSD in patients with SUD is critical; 30 studies have demonstrated that 

remitted PTSD is associated with decreased substance use,32 while a lack of improvement in 

PTSD symptoms is associated with increased substance use.33 Patients with SUD, regardless of 

comorbidity, are often solely treated for their substance use upon first clinical contact.34 After 

achieving sobriety, these patients may then be referred for PTSD treatment.34 However, this 

model of sequential treatment in which OUD is treated prior to the initiation of PTSD treatment 

may be ineffective and inconsistent with research, which supports an integrated approach.10,34 A 
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number of different treatment models have found success with integrated treatment programs.10 

The basis for these integrated programs is that improvement in PTSD symptoms is more likely to 

attenuate SUD symptoms, while the reverse does not result in the same effect.10 Despite these 

findings, the uptake of such programs has been low, and more research is needed to identify 

potential barriers that prevent implementation of integrated treatment.10 

 
Strengths and Limitations  
 
Strengths of this study include its sample size and use of the validated MINI tool to identify 

trauma comorbidity. Healthy user and volunteer biases may limit the findings of this study such 

that patients with trauma comorbidity may have been less likely to participate, therefore we 

likely under-estimate the prevalence of traumatic events and PTSD.  

 

Through the use of broad inclusion criteria and multi-site sampling we increase the 

generalizability of our findings. Participants included in this study were recruited from 20 

different community-based outpatient addictions clinics in Southern Ontario. The Canadian 

Agency for Drugs and Technologies in Health (CADTH) published an environmental scan of 

programs for the treatment of opioid addiction in Canada in September 2019. Findings from this 

report suggest that most services accept patients who have a DSM diagnosed opioid use disorder 

with not many other restrictions.35 This suggests that the inclusion criteria for our study are 

appropriate and reflective of individuals who would be eligible to enter treatment in the general 

population. Ontario Public Health data from 2017 indicate that the population of patients 

receiving opioid agonist therapy in Ontario is comparable in age and sex to the patients recruited 

in our study: 64% of patients treated in Ontario were 25-44 years of age and males accounted for 

63% of patients treated.36 As in all studies, there are possible limitations to generalizability that 
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must be considered. For example, all patients in this study were receiving MMT, thus findings 

may not be applicable to individuals with OUD who are not enrolled in treatment. Further, all 

patients in this study were agreeable to be recruited and were able to complete the assessments, 

therefore there is a possibility of volunteer bias. Although we use UDS results to measure opioid 

use, we are unable to quantify the extent or severity of OUD based on the extent or amount of 

opioid used. Finally, in Ontario, and more generally in Canada, opioid agonist treatment takes on 

a harm reduction role, meaning that patients are not discharged from treatment due to relapse to 

opioid or other substance use. Our results may not be generalizable to settings in which ongoing 

treatment is contingent on abstinence from opioids or other substances. 

 

As this is an observational study, we cannot make conclusions about causality and there is risk of 

unmeasured confounding in our analyses. Future studies that examine the longitudinal course of 

trauma and PTSD in this population will be beneficial as will studies that shed light on patient 

goals and treatment priorities in the context of trauma and substance use comorbidity. 

 
In conclusion, patients with OUD and history of trauma or comorbid PTSD differ from patients 

without trauma comorbidity on a number of clinical and psychosocial factors. We found that 

patients with trauma history or PTSD may have comparable substance use outcomes in treatment 

of OUD but have psychiatric and psychosocial differences that require attention. We also 

identified that the psychopharmacological treatment of PTSD in patients receiving opioid agonist 

treatment is an area requiring attention. Our findings emphasize the relevance of better 

integrating addictions and mental health services for this population.   
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Table 7. Baseline demographics and clinical information (N = 674) 
 

Characteristic Total sample  
N = 674 

No trauma 
n = 279 

Traumatic events 
without current 
PTSD 
n = 323 

Current 
PTSD 
n = 72 

Sociodemographic 
Age (years); mean (SD) 38.8 (11.1) 38.7 (11.2) 38.9 (11.2) 38.7 (10.7) 
Female sex; n (%) 310 (46%) 124 (44.4%) 141 (43.7%) 45 (62.5%) 
Married or common law; n (%) 202 (30%) 97 (34.8%) 90 (27.9%) 15 (20.8%) 
Unemployment; n (%) 444 (65.9%) 155 (55.6%) 229 (70.9%) 60 (83.3%) 
Clinical 
Age of onset of opioid use 
(years)a; mean (SD) 

25.5 (8.76) 26.9 (9.3) 24.6 (8.2) 23.3 (8.1) 

Methadone Dose (mg / day); 
median (IQR) 

70 (55) 70 (55) 70 (62) 84.5 (52.5) 

Duration in treatment (years); 
median (IQR) 

3 (5) 2.8 (4.3) 3 (6) 2.9 (6) 

Psychiatric medication 
prescription; n (%) 
Antidepressant 
Prazosin 
Benzodiazepine 

 
 
187 (27.7%) 
1  
158 (23.4%) 

 
 
68 (24.4%) 
0 
49 (17.6%) 

 
 
91 (28.2%) 
1 (0.31%) 
83 (25.7%) 

 
 
28 (38.9%) 
0 
26 (36.1%) 

Self-reported past-month 
suicidal ideation; n (%) 

66/666 (9.9%) 20/276 (7.3%) 32/319 (10%) 14/71 (19.7%) 

Self-reported past-month 
suicide attempt; n (%) 

15/658 (2.3%) 5/275 (1.8%) 8/312 (2.6%) 2/71 (2.8%) 

Ongoing use of opioids (non-
abstinence); n (%) 

515 (76.4%) 201 (72%) 257 (79.6%) 57 (79.2%) 

Percentage of opioid-positive 
urine drug screens amongst 
non-abstainers; mean (SD) 

23.2 (27.1) 23.8 (26.7) 24.3 (28.1) 16 (23) 

Use of other substances; n (%) 
Non-prescribed 
benzodiazepinesb  
Cocaine  

 
 
172 (25.5%) 
250 (37.1%) 

 
 
68 (24.4%) 
101 (36.2%) 

 
 
87 (26.9%) 
125 (38.7%) 

 
 
17 (23.6%) 
24 (33.3%) 

Percentage of positive urine 
drug screens amongst users of 
other substances; median 
(IQR) 
Non-prescribed 
benzodiazepinesb  
Cocaine  

 
 
 
 
27.9 (52.8) 
 
26.7 (56.7) 

 
 
 
 
30 (53.2) 
 
29.4 (71.4) 

 
 
 
 
26.8 (53.3) 
 
24 (55.2) 

 
 
 
 
31.6 (54.7) 
 
25.8 (56.3) 

SD = Standard Deviation, IQR = Interquartile Range 



Ph.D. Thesis – Dr. T. Rosic – McMaster University – Health Research Methodology 

 78 

aData available for 653 participants: 274 participants in no trauma group, 308 participants in the traumatic 
events without current PTSD group, and 71 participants in the PTSD group.  
bNon-prescribed benzodiazepine use was defined as benzodiazepines use detected on urine drug screening 
with no benzodiazepine prescription in the clinic medical chart. 

 
 
Table 8. Multivariable model of demographic and clinical factors associated with trauma history. 
 
Trauma history Covariate OR 95% CI p value  
No trauma  (reference group) 
 
Traumatic event 
without current 
PTSD 

Male sex  
Female sex 

[reference] 
0.91 

 
0.64, 1.28 

 
0.577 

 Methadone dose 1.0 1.0, 1.0 0.872 
 Years in MMT a 1.03 0.98, 1.07 0.204 
 Employed  0.53 0.37, 0.75 < 0.001 
 Married or common law 0.74 0.51, 1.06 0.098 
 Age of onset of opioid use b 0.97 0.95, 0.99 0.002 
 Opioid abstinence 

Opioid use 
[reference] 
1.41 

 
0.95, 2.10 

 
0.090 

 Suicidal ideation 1.12 0.61, 2.06 0.710 
 
Current PTSD Male sex 

Female sex  
[reference] 
2.13 

 
1.20, 3.76 

 
0.009 

 Methadone dose 1.0 1.0, 1.0 0.264 
 Years in MMT a 1.01 0.95, 1.08 0.691 
 Employed  0.31 0.16, 0.61 0.001 
 Married or common law  0.51 0.26, 0.99 0.046 
 Age of onset of opioid use b 0.95 0.92, 0.98 0.004 
 Opioid abstinence 

Opioid use 
[reference] 
1.43 

 
0.73, 2.81 

 
0.294 

 Suicidal ideation  2.29 1.04, 5.01 0.039 
OR = Odds Ratio, CI = Confidence Interval, MMT = Methadone Maintenance Treatment 
a Scaled for every one-year increase in length of time in MMT 
b Scaled for every one-year increase in age at onset of opioid use 
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ABSTRACT 
 
Background: There is an underutilization of opioid agonist treatment (OAT) in youth with 

opioid use disorder, necessitating increased understanding of the unique characteristics of this 

population. We explored characteristics of youth (<25 years) compared to adults (>25 years) 

enrolled in OAT.  

 

Method: We recruited 261 youth and 3,184 adults receiving OAT at 36 outpatient clinics in 

Ontario, Canada. Cross-sectional data on sociodemographic, treatment, and substance use were 

obtained, and the Mini-International Neuropsychiatric Interview was administered to identify 

psychiatric comorbidity. We used logistic regression to explore characteristics associated with 

youth compared to adults in OAT. 

 

Results: Compared to adults, youth had higher odds of being female (Odds Ratio[OR] 1.67, 95% 

Confidence Interval[CI] 1.25,2.23) and lower odds of finishing high school (OR 0.53, 95% CI 

0.39,0.71). Youth had higher odds of intravenous drug (OR 1.47, 95% CI 1.08,2.01), and 

cannabis (OR 1.78, 95% CI 1.32,2.39) use; they had lower odds of starting opioid use following 

a physician prescription (OR 0.19, 95% CI 0.13,0.29). Youth were enrolled in treatment for less 

time than adults (OR 0.76, 95% CI 0.71,0.82) but had higher odds of abstinence from opioids 

(OR 1.65, 95% CI 1.22,2.22). Youth had higher odds of meeting criteria for bipolar (OR 2.41, 

95% CI 1.20,4.83) and anxiety disorders (OR 1.85, 95% CI 1.08,3.17). 

 

Conclusion: Youth in OAT differ from adults in their demographic characteristics, substance 

use, health risk behaviors, and psychiatric comorbidity. These findings suggest areas of attention 
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for clinical programs treating youth with OUD, including educational supports and management 

of co-occurring psychiatric disorders. 
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BACKGROUND 
 
North America is experiencing an ongoing opioid crisis. In 2019, data from the United States 

indicate that opioids were involved in nearly 50,000 overdose deaths, accounting for more than 

70% of all drug overdose-related deaths.1 Meanwhile, in Canada, which has a population 10 

times smaller than that of the United States, 6,214 deaths related to apparent opioid toxicity 

occurred in 2020.2 Concerningly, the prevalence of opioid misuse in adolescents and young 

adults continues to rise.3 In 2017, the Ontario Student Drug Use and Health Survey demonstrated 

that 10.6% of students in grades 7-12 had used non-prescription opioids within the previous 1 

year,4 although data on the prevalence of opioid use disorder (OUD) in North American youth 

are lacking.  

 

OUD treatment for adolescents has traditionally been limited to psychosocial treatment 

interventions and short-term inpatient withdrawal management programs. Less than 25% of 

adolescents and young adults (ages 13-25) diagnosed with OUD are prescribed medications, and 

for those younger than 18, less than 2% receive opioid agonist treatment (OAT) with 

buprenorphine-naloxone or methadone;5,6 meanwhile, OAT rates for adult populations are 

estimated to be 57%.7 Even after a nonfatal opioid-related overdose, only 28% of young adults 

aged 18 to 21 receive OAT within 12 months, compared to 36% of adults aged 26 to 45.8 

Adolescents and young adults who receive timely access to OAT are more likely to be retained 

in treatment compared to the use of behavioural strategies only.9 Youth with OUD have limited 

access to opioid agonist medications, and standard models of opioid agonist-based care for OUD 

youth are lacking.9,10 This is despite both the American Academy of Pediatrics recommendation 

for the use of OAT for youth with OUD11 and several randomized controlled trials demonstrating 
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evidence that OAT safely reduces opioid use and improves treatment retention in adolescents 

and young adults.12-14 

 

For youth who do receive access to OAT, there is evidence to suggest that they experience lower 

rates of treatment retention compared with adults (56% versus 78% at 3 months and 17% versus 

45% at 12 months), as well as higher rates of relapse, testing positive for opioids, and dropping 

out of treatment.14 Youth also experience unique risk factors as well as barriers to care, including 

the potential long lasting effects of substance use on the developing brain, stigma, lack of 

perceived need for treatment, and minimum age for treatment approval for opioid agonist 

therapy.15 Given that there is an underutilization of OAT in youth with OUD, understanding 

unique characteristics of this population may inform improvements for treatment engagement 

and outcomes. In this study, we explored characteristics of youth younger than 25 years of age, 

compared to adults 25 years and older enrolled in OAT to explore similarities and differences in 

(1) sociodemographic characteristics, (2) substance use characteristics, and (3) psychiatric 

comorbidity in youth compared to adult patients.  

 
METHOD 
 
We use data collected in the Genetics of Opioid Addiction (GENOA)17 and Pharmacogenetics of 

Opioid Substitution Treatment Response (POST)18 research programs based in Ontario, Canada. 

The objective of these studies was to examine factors associated with treatment outcomes for 

patients receiving methadone or buprenorphine-naloxone for OUD using a naturalistic study 

design. GENOA study recruitment took place between 2013 and 2016, and the POST study was 

developed in 2018 as an extension of the former study. Study procedures were approved by, and 
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followed in accordance with, the ethical standards of the Hamilton Integrated Research Ethics 

Board (project IDs 11-056 and 4556).  

We recruited participants from 36 outpatient OAT clinics across Ontario, Canada that are part of 

a larger network of Canadian Addiction Treatment Centres (CATC) run centrally by one 

management team. Participants were consecutively approached for study recruitment upon 

attending regularly scheduled clinical appointments using a convenience sampling strategy with 

no stratification parameters; all participants provided verbal and written informed consent. 

Eligible participants were at least 16 years old and receiving methadone or buprenorphine-

naloxone for OUD, as diagnosed by treating physicians using Diagnostic and Statistical Manual 

of Mental Disorders, 4th Edition TR criteria in the GENOA study19 and 5th Edition criteria in the 

POST study.20 Participants who were enrolled into both studies were identified by medical 

record number and only data from their initial recruitment were retained.  

At study entry, we obtained cross-sectional data using a semi-structured interview with trained 

research staff to collect information on sociodemographic characteristics, treatment history, and 

self-reported past-month substance use using the Maudsley Addiction Profile questionnaire.21 

We administered the Mini-International Neuropsychiatric Interview22  to all patients recruited 

from 2013-2016, including 66 youths and 617 adults, to identify psychiatric comorbidity 

including mood disorder (major depression or bipolar disorder), anxiety disorder (generalized 

anxiety disorder, social anxiety disorder, posttraumatic stress disorder, obsessive compulsive 

disorder, panic disorder and agoraphobia), psychotic disorder (schizophrenia, schizoaffective 

disorder, brief psychotic disorder, delusional disorder, substance-induced psychosis, and 

psychosis not otherwise specified), and eating disorder (anorexia nervosa and bulimia nervosa). 

Use of this tool was subsequently discontinued due to time burden of administration. Routine 
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urine drug screens (UDSs), conducted as part of regular clinical management were reviewed at 

the time of study entry to identify opioid use including morphine, oxycodone, fentanyl, 

methadone metabolite, and buprenorphine using the IMDx Prep Assay in the GENOA Study 

(NOVX Systems, Richmond Hill, Ontario, Canada) and the FaStep Assay in the POST study 

(Trimedic Supply Network Ltd, Concord, Ontario, Canada). 

We conducted all statistical analyses using Stata Version 15.1 (StataCorp LP, College Station, 

TX, USA). We used descriptive statistics and reported sociodemographic and clinical variables 

summarized as means with standard deviation (SD) for normally distributed variables, and 

medians with first and third quartiles for non-normally distributed data. We summarized 

categorical variables with frequencies and percentages. To achieve our objectives and compare 

characteristics of youth and adults enrolled in OAT, we used logistic regression analyses, which 

allowed us to adjust for potential confounding variables and obtain effect estimates. We ran both 

unadjusted logistic regressions examining the association between characteristics of interest and 

youth versus adult subgroups, as well as models adjusted for all covariates of interest. Our first 

logistic regression was constructed to include the binary dependent variable youth versus adult 

and our covariates of interest including sociodemographic characteristics (biological sex, married 

or common law status, high school completion, unemployment, and having children), clinical 

characteristics (methadone versus buprenorphine-naloxone treatment, years in treatment, starting 

opioid use by physician prescription versus not, having an emergency department (ED) visit for 

overdose in the last 12 months, and reporting suicidal ideation versus not), opioid abstinence as 

per urine drug screens at study entry, and past-month self-reported substance use (intravenous 

drug use, cannabis use, and alcohol use). We conducted a sensitivity analysis using multinomial 

logistic regression to assess whether trends in our findings held when examining youth aged 21 
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years and younger separately from older youth and adults. This model was constructed using the 

same covariates as the logistic regression analysis described above.  

We constructed our second logistic regression to estimate the association between psychiatric 

comorbidity and youth versus adults and adjusted only for biological sex due to the smaller 

sample size of available data, using the rule of thumb of 10 events needed per covariate included 

in a logistic regression model.23 We report results using odds ratios (OR) with 95% confidence 

intervals (CI) such that an OR greater than 1 indicates greater odds of association with youth and 

an OR less than 1 indicates lower odds of association with youth.  

Missing data affected 1.1% of our study sample (n = 38). Given that only one youth patient had 

missing data on only a single covariate, and the overall proportion of missing data was small, we 

did not pursue multiple imputation methods for analysis. This paper is reported in keeping with 

the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) 

guidelines.24  

 
RESULTS 
 
A total of 1,360 individuals were recruited into the GENOA study and another 2,359 were 

recruited in the POST study (Figure 5). Following exclusion of participants enrolled in duplicate 

(n = 274), our final study cohort consisted of 3,445 unique participants, of which 7.6% were 

youth (n = 261).  

 

Participants’ sociodemographic, clinical, mental health and substance use characteristics at the 

time of study enrolment are recorded in Table 9. The mean age of youth participants was 22.5 

years (SD = 1.7) and for adults was 40 years (SD = 10.2). We present the age distribution of 



Ph.D. Thesis – Dr. T. Rosic – McMaster University – Health Research Methodology 

 90 

youth in Figure 2. Most youth (83%) and adults (87%) were treated with methadone, while a 

minority received buprenorphine-naloxone. The prevalence of comorbid psychiatric disorders, as 

identified using the MINI, is presented in Table 10.  

 

Our first two objectives were to explore similarities and differences in the sociodemographic and 

substance use characteristics of youth receiving OAT compared to adults (Table 11). Youth and 

adults were equally likely to be prescribed methadone compared to buprenorphine-naloxone (OR 

0.93, 95% CI 0.63, 1.36). There was also no significant difference in their odds of 

unemployment (OR 1.24, 95% CI 0.91, 1.68). Compared to adults, youth were more likely to be 

female (OR 1.67, 95% CI 1.25, 2.23) and less likely to have finished high school (OR 0.53, 95% 

CI 0.39, 0.71). Youth were also less likely to have children (OR 0.25, 95% CI 0.18, 0.34). Youth 

were less likely to have started opioid use following a physician prescription (OR 0.19, 95% CI 

0.13, 0.29) and more likely to use drugs intravenously (OR 1.47, 95% CI 1.08, 2.01). They were 

more likely to self-report past-month cannabis use (OR 1.78, 95% CI 1.32, 2.39) and no 

significant difference was identified in the odds of reporting past-month alcohol use (OR 1.16, 

95% CI 0.88, 1.54). Youth were enrolled in treatment for less time than adults (OR 0.76, 95% CI 

0.71, 0.82) but were more likely to be abstinent from opioids as measured by urine drug screens 

before study entry (OR 1.65, 95% CI 1.22, 2.22). 

 

The results of our sensitivity analysis separately examining youth aged 21 years and younger are 

outlined in Table 12 and revealed findings similar to those for all youth younger than 25 years. 

Youth aged 21 years and younger were more likely to be female, use intravenous drugs and use 

cannabis compared to adults. They were less likely to have finished high school, have children, 
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and start opioid use following physician prescription. Youth aged 21 and younger were also 

more likely to be abstinent from opioids before study entry than adults.  

 

Our final objective was to explore differences in psychiatric comorbidity in youth and adults in 

our study cohort (Table 13). Notably, youth had 2.4 times greater odds of meeting criteria for 

bipolar disorder (OR 2.41, 95% CI 1.20, 4.83) and 1.8 times greater odds of meeting criteria for 

anxiety disorders (OR 1.85, 95% CI 1.08, 3.17) than adults. Meanwhile, we did not identify any 

significant differences in the odds of meeting criteria for major depression (OR 1.15, 95% CI 

0.62, 2.15), psychotic disorders (OR 0.31, 95% CI 0.04, 2.44), or eating disorders (OR 1.06, 95% 

CI 0.12, 9.46).  

 

DISCUSSION 
 
In this study we set out to identify similarities and differences in sociodemographic, substance 

use, and psychiatric characteristics between youth and adults receiving treatment for OUD. 

Consideration of these characteristics may inform an understanding of patient experiences as 

well as strategies to improve treatment and outcomes. 

 

The biological sex distribution in both youth and adult patients was skewed towards a slightly 

higher percentage of males; however, youth were more likely to be female than their adult 

counterparts. Sex- and gender-related unmet healthcare needs25 are a significant concern across 

the healthcare system, but particularly for patients with substance use disorders. Studying the sex 

and gender disparities in OUD highlights potential sources for intervention; females are much 

more likely to experience psychiatric comorbidity, chronic pain, and have higher rates of 
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overdose under the age of 16.26 Additionally, females with addiction are more likely to 

experience greater unpleasant withdrawal symptoms and greater levels of stress during attempts 

at abstinence.27,28 They have also been shown to be more likely to relapse and do so more 

sporadically compared to their male counterparts.28 Furthermore, females receiving OAT are less 

likely to be employed (OR 0.39, 95% CI 0.21 to 0.73), more likely to have childcare 

responsibilities (OR 2.88, 95% CI 1.90, 4.36), and more likely to have comorbid physical and 

psychological health problems.29,30 There is evidence to suggest that female youths who have 

substance use disorders experience greater psychosocial adversity in childhood and family 

environment as well as more severe substance use and mental health symptoms.31 Similarly, a 

US study of youth with nonfatal opioid overdoses found that females had a higher prevalence of 

mood or anxiety disorders (65.5% versus 51.9%), trauma-related disorders (16.4% versus 

10.1%), and suicide attempt or self-harm (14.6% versus 9.9%) compared to male youths.32   

 

Although we identified similar prevalence of unemployment affecting about two thirds of youth 

and adult patients, youth were 50% less likely to have finished high school. Drug use in 

adolescence confers a reduction in sustained academic engagement whereas treatment programs 

targeted at reducing substance use have conferred increased school attendance.33 Opioid use 

affects intrinsic motivation, leads to an inability to focus on schoolwork, increases the likelihood 

of delaying or stopping education completely, and may lead to prioritization of drug seeking 

behavior over education.34 This is a risk factor for income-related health inequalities35 putting 

these youth further at risk compared to their adult counterparts. The lower educational attainment 

may be associated with higher rates of low financial compensation, poorer healthcare benefits, 

and jobs that are more likely to involve manual or physical labor which are associated with 



Ph.D. Thesis – Dr. T. Rosic – McMaster University – Health Research Methodology 

 93 

higher rates of OUD relapse.34, 36,37 Youth may require additional educational supports either 

embedded in substance use treatment programs or provided in parallel or sequentially.38   

 

Youth were also found to be enrolled in treatment for shorter durations than adults. Previous data 

have indicated that youth have lower rates of treatment retention,14 however this is improved by 

timely access to OAT.8 There are several possible reasons for the lower program retention rates 

of youth compared to adults. Although this was not investigated as a part of this study, these 

reasons may include highly variable patient-reported treatment goals,14 shorter durations of 

treatment with buprenorphine,39 lack of timely receipt of OAT,8 as well as interpersonal factors 

such as family conflict8. Many of these factors are unique to the youth population and highlight 

the need for specialized youth-specific clinical programs. Encouragingly, the results of urine 

drug screens indicated that youth were more likely to be abstinent from opioids than adults 

before study entry. Whether this can be interpreted to suggest superior treatment outcome, or if 

this finding simply reflects a recruitment bias is not possible to disentangle.  

 

Both youth and adults were more likely to be prescribed methadone compared to buprenorphine-

naloxone, reflecting broader trends in OAT prescribing in Ontario related to prescription drug 

coverage and clinical practice guidelines. Only in 2016 was buprenorphine-naloxone added to 

the Ontario Drug Benefit Formulary without limitations, therefore providing coverage for 

individuals who did not have private insurance for prescription medications. More recently, in 

the 2018 CRISM National Guideline for the Clinical Management of Opioid Use Disorder was 

buprenorphine-naloxone recommended as a first-line treatment for OUD.40  
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Youth were less likely to have initiated opioid use following a physician prescription and instead 

described first obtaining opioids from friends, from home, or “on the street”. This suggests that 

public health interventions around reducing physician prescribing of opioid medications are 

unlikely to have as great an impact on youth opioid use, except in so far as they reduce the 

availability of prescription opioids in the illicit market through diversion. We also found that 

youth were more likely to use drugs intravenously, which independently raises their risk of skin 

and deep tissue infections, hepatitis C, HIV, and fatal overdose.41,42 Youth were also more likely 

to report cannabis use. Cannabis use, on a population level, has been monitored rather closely 

since the 2018 legalization of recreational cannabis in Canada. Data collected in 2019 suggested 

that 33.3% of youth 18-24 years of age reported using cannabis in the preceding three months, 

the highest rate of use among all age groups and unchanged from before cannabis legalization.43  

 

Most alarming are the substantial differences detected in rates of psychiatric comorbidity. Youth 

enrolled in this study were more than twice as likely as adults to meet criteria for bipolar 

disorder, and nearly twice as likely to have an anxiety disorder. The prevalence of these 

disorders in both youth and adults was considerably higher than prevalence estimates within the 

general population, which suggest that about 25% of adolescents aged 13-18 have a 12-month 

prevalence of anxiety disorders and about 2% have a 12-month prevalence of bipolar disorder 

while 19.1% and 2.8% of adults older than 18 have a 12-month prevalence of anxiety disorders 

and bipolar disorder, respectively.44 Studies have shown that earlier onset of opioid use has been 

related to higher rates of both physical and psychiatric comorbidity.45 Concurrent mental illness 

has been linked to higher mortality and acute care use but not to a change in treatment 

retention.46 There is little evidence available to study the cause-effect relationship of opioid use 
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and psychiatric comorbidities in youth, however studies have shown the onset of psychiatric 

disorders is typically earlier than the onset of substance use disorders in youth.47 Studies have 

also shown that psychiatric comorbidities are important risk factors in premature drug-related 

deaths48 as well as suicide attempts.49 Given our finding that youth are more likely to suffer from 

comorbid anxiety and bipolar disorder, concern should be raised about long-term treatment 

outcomes for youth compared to adults. Treatment outcomes are improved in adults when 

concurrent mental health and addiction treatment is offered within an integrated treatment 

program,47, 50, 51, 52 however no data exist similarly for youth. This highlights several areas of 

further study as well as targets of intervention for care providers.  

 

Our investigation of differences between youth and adults in OAT identified a number of 

important factors and raises the question as to whether youth should be treated in the same 

programs as adults. Youth are developmentally different from adults and have different social 

and psychological needs. It was recognized as early as the 1950’s that adolescent drug use 

behaviors are not the same to those of adults and that youth may benefit from modified treatment 

approaches.53 However, programs did not truly start to materialize until the 1980’s and into the 

1990’s, focusing on some of the unique susceptibilities of youth; higher rates of binge use, 

psychiatric comorbidity, lower problem recognition, and susceptibility to peer influence.53 

Studies have identified several essential elements of effective treatment that are unique to the 

adolescent population, including family involvement and developmentally appropriate therapies. 

54, 55 However, the paucity of currently available treatments offered for youth are a rate-limiting 

step. US studies suggest that fewer than half of the addiction treatment programs for youth offer 

medication treatments for OUD.56   
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This study carries several limitations that impact the interpretation of our results. First, this is not 

a population-level study and is therefore not representative of all youth or adults with OUD or 

receiving OAT. All included participants agreed to be recruited into the study, therefore carrying 

a risk of bias related to volunteer bias and healthy user bias. Second, the data collected are cross-

sectional in nature and does not capture the effect of time on our characteristics of interest, such 

as employment or co-occurring drug use. Third, youth represent a small minority of participants 

recruited into our study; although this may reflect the age distribution of individuals in OAT, it is 

possible that youth may have had a different participation rate and the details of this are not 

available. Data from the Ontario Drug Policy Research Network Ontario Prescription Opioid 

Tool57 suggest that the count of patients aged 15-24 prescribed opioid agonist therapy in Ontario 

in 2013 was 6,236, representing 13.6% of all patients prescribed opioid agonist therapy in 

Ontario. In 2019, this figure was 3,574, representing 5.4% of all patients prescribed opioid 

agonist therapy in the province. Although the total number of patients receiving OAT increased 

between 2013 and 2019 (45,781 to 65,817), the proportion of youths younger than 24 receiving 

prescriptions decreased. The reasons for this are unclear and warrant further study. Given these 

provincial counts, our recruitment of youth between 2013 and 2019 to represent 7.6% of our total 

study sample appears reasonable. Importantly, youth treated in these clinics may differ from 

youth with OUD receiving OAT in other settings such as residential treatment, family 

physicians’ offices, or youth-specific treatment programs.  

 
CONCLUSION 
 
Youth enrolled in OAT differ from adults in important ways, as demonstrated by their 

sociodemographic characteristics, their substance use, and their psychiatric comorbidity. In this 
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paper, we highlight some of these differences and identify possible areas of attention for clinical 

programs treating youth with OUD. This includes attention to the relevance of sex differences in 

treatment, the need for educational supports, and the importance of identifying and managing co-

occurring psychiatric disorders.  
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FIGURES AND TABLES 
 
Figure 5. Study flow diagram 
 

 
 
Figure 6. Age distribution of youth recruited into the study (n = 261).  
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Table 9. Characteristics of youth and adults at study entry.  
 
Characteristic Total Sample 

(n = 3445) 
Adults  
(n = 3184) 

Youth  
(n = 261) 

Sociodemographic 
   

Age (years); mean (SD) 38.7 (10.9) 40.0 (10.2) 22.5 (1.7) 
Biological sex; n (%) 
Males 
Females 

 
1928 (56.0%) 
1516 (44.0%) 

 
1787 (56.1) 
1396 (43.9)  

 
141 (54.0%) 
230 (46.0%) 

Marital status; n (%) 
Married/common-law  
Single 

 
1038 (30.1%) 
2407 (69.9%) 

 
981 (30.8%) 
2203 (69.2%) 

 
57 (21.8%) 
204 (78.2%) 

Parenthood statusa; n (%) 
Children  
No children 

 
2299 (66.8%) 
1142 (33.2%) 

 
2212 (69.5%) 
969 (30.5%) 

 
87 (33.5%) 
173 (66.5%)  

Education; n (%) 
Less than high school  
High school  
Post-secondary  

 
889 (25.8%) 
1572 (45.6%) 
984 (28.6%)  

 
793 (24.9%) 
1429 (44.9%) 
962 (30.2%) 

 
96 (36.8%) 
143 (54.8%) 
22 (8.4%) 

Employment statusb; n (%) 
Unemployed 
Employed 

 
2275 (66.1%) 
1167 (33.9%) 

 
2096 (65.9%) 
1085 (34.1%) 

 
179 (68.6%) 
82 (31.4%) 

Clinical 
   

Type of OAT; n (%) 
Methadone 
Buprenorphine-naloxone 

 
2983 (86.6%) 
460 (13.4%) 

 
2766 (86.9%) 
416 (13.1%) 

 
217 (83.1%) 
44 (16.9%)  

Dose (mg/day)c; mean (SD) 
Methadone 
Buprenorphine-naloxone 

 
69.3 (42.7) 
12.1 (6.8) 

 
70.1 (43.2) 
12.3 (6.8) 

 
58.4 (34.2) 
10.6 (6.6)  

Years in treatmentc; median (Q1, 
Q3) 

2 (0.7, 5.9) 2.3 (0.7, 6) 1 (0.25, 2)  

Opioid use started following 
physician prescriptionc; n (%) 

1551 (45.1%) 1523 (47.9%) 28 (10.7%)  

Self-reported history of opioid 
overdose; n (%) 

654 (31.4%) 585 (30.2%) 69 (47.6%)  

Self-reported history of opioid 
overdose requiring ED visit in the 
last year; n (%) 

230 (6.7%) 195 (6.1%) 35 (13.4%)  

Self-reported past-month suicidal 
ideation; n (%) 

744 (21.6%) 668 (21.0%) 76 (29.1%) 

Substance use  
   

Opioid abstinence at study entryd; n 
(%) 

1229 (35.8%) 1130 (35.6%) 99 (37.9%)  

Self-reported past-month cannabis 
usec; n (%) 

1757 (52.3%) 1578 (50.8%) 179 (69.7%) 
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Self-reported past-month alcohol 
usee; n (%) 

1344 (39.2%) 1217 (38.4%) 127 (48.9%) 

Self-reported intravenous drug use; 
n (%) 

753 (21.9%) 666 (20.9%) 87 (33.3%) 

SD = standard deviation, MAT = medication assisted treatment, Q1 = quartile 1, Q3 = 
quartile 3, ED = emergency department  
a Data missing for 4 participants.  
b Data missing for 3 participants.  
c Data missing for 7 participants. 
d Data missing for 12 participants.  
e Data missing for 18 participants.  

 
 
Table 10. Psychiatric disorders identified using the Mini-International Neuropsychiatric 
Interview in a subset of the study sample (n = 683). 
 
MINI Diagnosis Total Sample (n = 683) Adults (n = 617) Youth (n = 66) 
Major Depression 190 (27.8%) 172 (27.9%) 18 (27.3%) 
Bipolar Disorder 90 (13.2%) 74 (12.0%) 16 (24.2%) 
Anxiety Disorder 262 (38.4%) 227 (36.8%) 35 (53.0%) 
Psychotic Disorder 25 (3.7%) 24 (3.9%) 1 (1.5%) 
Eating Disorder 8 (1.2%) 7 (1.1%) 1 (1.5%)  
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Table 11. Characteristics associated with youth compared to adults in treatment. 
 
Unadjusted Analysis Adjusted Analysis (n = 3407) a 
Covariate OR 95% CI p OR 95% CI p 
Female sex 1.09 0.85, 1.40 0.507 1.67 1.25, 2.23 0.001 
Married or common law  0.63 0.46, 0.85 0.003 0.93 0.67, 1.30 0.665 
Completed high school 0.57 0.44, 0.74 < 0.001 0.53 0.39, 0.71 < 0.001 
Unemployed 1.13 0.86, 1.48 0.378 1.24 0.91, 1.68 0.174 
Have children  0.22 0.17, 0.29 < 0.001 0.25 0.18, 0.34 < 0.001 
Type of Treatment 
Methadone 
Buprenorphine-naloxone 

 
[ref] 
1.35 

 
- 
0.96, 1.89 

 
- 
0.085 

 
[ref] 
0.93 

 
- 
0.63, 1.36 

 
- 
0.697 

Years in treatment (for 
each one year longer in 
treatment) 

 
0.75 

 
0.70, 0.80 

 
< 0.001 

 
0.76 

 
0.71, 0.82 

 
< 0.001 

Starting opioids by 
physician prescription 

 
0.13 

 
0.88, 0.19 

 
< 0.001 

0.19 0.13, 0.29 < 0.001 

Intravenous drug use 1.89 1.44, 2.48 < 0.001 1.47 1.08, 2.01 < 0.001 
Self-reported cannabis 
use 

2.21 1.69, 2.90 < 0.001 1.78 1.32, 2.39 < 0.001 

Self-reported alcohol use 1.53 1.19, 1.97 0.001 1.16 0.88, 1.54 0.298 
Opioid abstinence at 
study entry 

1.11 0.85, 1.43 0.448 1.65 1.22, 2.22 0.001 

Self-reported suicidal 
ideation  

1.55 1.17, 2.05 0.002 1.17 0.85, 1.61 0.328 

OR = odds ratio, CI = confidence interval  
a Sample size reflects missing data affecting 38 participants.  
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Table 12. Characteristics associated with youth younger than 21 years compared to youth aged 
22 to 24 years and to adults older than 25.  
 
 Adjusted Analysis (n = 3407) a 
 Covariate OR 95% CI p 
Reference group: adults >25 years     
Youth <21years Female sex 1.91 1.14, 3.19 0.014 

Married or common law  1.16 0.65, 2.10 0.612 
Completed high school 0.47 0.28, 0.78 0.004 
Unemployed 1.70 0.97, 2.97 0.064 
Have children  0.16 0.09, 0.28 <0.001 
Type of Treatment 
Methadone 
Buprenorphine-naloxone 

 
[ref] 
1.19 

 
 
0.67, 2.17 

 
 
0.582 

Years in treatment (for 
each one year longer in 
treatment) 

0.60 0.48, 0.72 <0.001 

Starting opioids by 
physician prescription 

0.07 0.02, 0.24 <0.001 

Intravenous drug use 1.31 0.77, 2.24 0.321 
Self-reported cannabis 
use 

2.48 1.40, 4.41 0.002 

Self-reported alcohol use 1.28 0.78, 2.09 0.332 
Opioid abstinence at 
study entry 

1.87 1.11, 3.16 0.019 

Self-reported suicidal 
ideation  

1.52 0.90, 2.56 0.115 

 
Youth 22-24 years Female sex 1.61 1.16, 2.23 0.004 

Married or common law  0.86 0.59, 1.26 0.452 
Completed high school 0.56 0.40, 0.79 0.001 
Unemployed 1.10 0.78, 1.56 0.582 
Have children  0.29 0.21, 0.41 <0.001 
Type of Treatment 
Methadone 
Buprenorphine-naloxone 

 
[ref] 
0.81 

 
 
0.51, 1.28 

 
 
0.365 

Years in treatment (for 
each one year longer in 
treatment) 

0.80 0.75, 0.86 <0.001 

Starting opioids by 
physician prescription 

0.24 0.15, 0.37 <0.001 

Intravenous drug use 1.52 1.07, 1.52 0.019 
Self-reported cannabis 
use 

1.59 1.14, 2.21 0.007 
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Self-reported alcohol use 1.11 0.80, 1.53 0.530 
Opioid abstinence at 
study entry 

1.58 1.13, 2.22 0.008 

Self-reported suicidal 
ideation  

1.05 0.73, 1.52 0.783 

OR = odds ratio, CI = confidence interval 
a Sample size reflects missing data affecting 38 participants.  
 
 
 
Table 13. Estimates of psychiatric disorders in youth compared to adults in treatment (n = 683).  
 
Unadjusted Adjusted a 
Covariate OR 95% CI p OR 95% CI p 
Female sex 0.84 0.50, 1.41 0.510 0.66 0.38, 1.13 0.129 
Major Depression 0.97 0.55, 1.71 0.917 1.15 0.62, 2.15 0.649 
Bipolar Affective Disorder 2.35 1.27, 4.34 0.006 2.41 1.20, 4.83 0.013 
Anxiety Disorder 1.94 1.16, 3.23 0.011 1.85 1.08, 3.17 0.025 
Psychotic Disorder  0.38 0.05, 2.86 0.347 0.31 0.04, 2.44 0.268 
Eating Disorder 1.34 0.16, 11.07 0.785 1.06 0.12, 9.46 0.958 
OR = odds ratio, CI = confidence interval  
a Model adjusted for biological sex, major depression, bipolar affective disorder, anxiety 
disorder, psychotic disorder and eating disorder 

  



Ph.D. Thesis – Dr. T. Rosic – McMaster University – Health Research Methodology 

 104 

REFERENCES 
 

1. Wide-ranging online data for epidemiologic research (WONDER). Atlanta, GA: CDC, 
National Center for Health Statistics; 2020. Accessed August 9, 2021. 
http://wonder.cdc.gov 

2. Special Advisory Committee on the Epidemic of Opioid Overdoses. Opioid- and 
Stimulant-related Harms in Canada. Ottawa: Public Health Agency of Canada; June 
2021. Accessed august 9, 2021. https://health-infobase.canada.ca/substance-related-
harms/opioids-stimulants 

3. The Centers for Disease Control and Prevention. Today’s heroin epidemic [Internet]. 
Atlanta (GA): The Centers for Disease Control and Prevention; 2015. Accessed August 9, 
2021. https://www.drugabuse.gov/drug-topics/opioids/opioid-overdose-crisis 

4. Boak A, Hamilton HA, Adlaf EM, et al. Drug use among Ontario students, 1977-2017: 
Detailed Findings from the Ontario Student Drug Use and Health Survey. Centre for 
Addiction and Mental Health. 2017. 

5. Hadland SE, Wharam JF, Schuster MA, et al. Trends in Receipt of Buprenorphine and 
Naltrexone for Opioid Use Disorder Among Adolescents and Young Adults, 2001-2014. 
JAMA Pediatr. 2017 Aug 1;171(8):747-755. doi: 10.1001/jamapediatrics.2017.0745.  

6. Feder KA, Krawczyk N, Saloner B. Medication-Assisted Treatment for Adolescents in 
Specialty Treatment for Opioid Use Disorder. J Adolesc Health. 2017 Jun;60(6):747-750. 
doi: 10.1016/j.jadohealth.2016.12.023. Epub 2017 Mar 1. 

7. Turner L, Kruszewski SP, Alexander GC. Trends in the use of buprenorphine by office-
based physicians in the United States, 2003–2013. Am J Addict. 2015;24(1):24–29. 
doi:10.1111/ajad.12174. 

8. Hadland SE, Bagley SM, Rodean J, et al. Receipt of Timely Addiction Treatment and 
Association of Early Medication Treatment With Retention in Care Among Youths With 
Opioid Use Disorder. JAMA Pediatr. 2018 Nov 1;172(11):1029-1037. 

9. Fiellin DA. Treatment of adolescent opioid dependence: no quick fix. JAMA. 
2008;300:2057–2059. 

10. Pecoraro A, Fishman M, Ma M, et al. Pharmacologically assisted treatment of opioid-
dependent youth. Paediatr Drugs. 2013;15:449–458. 

11. Committee on Substance Use and Prevention. Medication-assisted treatment of 
adolescents with opioid use disorders. Pediatrics. 2016;138(3):e20161893 
PMID:27550978. 

12. Woody GE, Poole SA, Subramaniam G, et al. Extended vs short-term buprenorphine-
naloxone for treatment of opioid-addicted youth: a randomized trial. JAMA. 
2008;300(17):2003–2011 PMID:18984887. 

13. Marsch LA, Moore SK, Borodovsky JT, et al. A randomized controlled trial of 
buprenorphine taper duration among opioid-dependent adolescents and young adults. 
Addiction. 2016;111(8):1406–1415 PMID:26918564. 

14. Camenga DR, Colon-Rivera HA, Muvvala SB. Medications for Maintenance Treatment 
of Opioid Use Disorder in Adolescents: A Narrative Review and Assessment of Clinical 
Benefits and Potential Risks. J Stud Alcohol Drugs. 2019 Jul;80(4):393-402. PMID: 
31495374. 



Ph.D. Thesis – Dr. T. Rosic – McMaster University – Health Research Methodology 

 105 

15. Wu LT, Blazer DG, Li TK, et al. Treatment use and barriers among adolescents with 
prescription opioid use disorders. Addict Behav. 2011;36(12):1233-1239. 
doi:10.1016/j.addbeh.2011.07.033 

16. Chang DC, Klimas J, Wood E, et al. Medication-assisted treatment for youth with opioid 
use disorder: Current dilemmas and remaining questions. Am J Drug Alcohol Abuse. 
2018;44(2):143-146. doi:10.1080/00952990.2017.1399403. 

17. Samaan Z, Bawor M, Dennis BB, et al. Genetic influence on methadone treatment 
outcomes in patients undergoing methadone maintenance treatment for opioid addiction: 
a pilot study. Neuropsychiatr Dis Treat. 2014;10:1503–1508. 

18. Rosic T, Worster A, Thabane L, et al. Exploring psychological symptoms and associated 
factors in patients receiving medication-assisted treatment for opioid-use disorder. 
BJPsych Open. 2020;6(1):e8. Published 2020 Jan 8. doi:10.1192/bjo.2019.99. 

19. American Psychiatric Association. Diagnostic and Statistical Manual of Mental 
Disorders. 4th text rev ed. Washington DC: American Psychiatric Publishing; 2000. 

20. American Psychiatric Association. Diagnostic and Statistical Manual of Mental 
Disorders. 5th ed. Washington DC: American Psychiatric Publishing; 2013. 

21. Marsden J, Gossop M, Stewart D, et al. The Maudsley Addiction Profile (MAP): a brief 
instrument for assessing treatment outcome. Addiction 1998;93(12):1857–68.   

22. Sheehan DV, Lecrubier Y, Sheehan KH, et al. The Mini-International Neuropsychiatric 
Interview (M.I.N.I.): the development and validation of a structured diagnostic 
psychiatric interview for DSM-IV and ICD-10. J Clin Psychiatry 1998;59(suppl 20):22–
33. quiz 34–5. 

23. Peduzzi P, Concato J, Kemper E, et al. A simulation study of the number of events per 
variable in logistic regression analysis. J Clin Epidemiol 1996;49:1373–9. 

24. Elm E von, Altman DG, Egger M, et al. Strengthening the reporting of observational 
studies in epidemiology (STROBE) statement: guidelines for reporting observational 
studies. BMJ. 2007;335(7624):806 LP - 808.   

25. Bryant T, Leaver C, Dunn J. Unmet healthcare need, gender, and health inequalities in 
Canada. Health Policy. 2009 Jun;91(1):24-32. doi: 10.1016/j.healthpol.2008.11.002. 
Epub 2008 Dec 13. PMID: 19070930. 

26. McHugh RK. The Importance of Studying Sex and Gender Differences in Opioid Misuse. 
JAMA Netw Open. 2020 Dec 1;3(12):e2030676. doi: 
10.1001/jamanetworkopen.2020.30676. 

27. Barbosa-Leiker C, Campbell ANC, McHugh RK,et al. Opioid use disorder in women and 
the implications for treatment. Psychiatr Res Clin Pract. 2020;3(1):3–11. 
https://doi.org/10.1176/appi.prcp.20190051. 

28. Becker JB, McClellan ML, Reed BG. Sex differences, gender and addiction. J Neurosci 
Res. 2017;95(1-2):136-147. doi:10.1002/jnr.23963. 

29. Bawor M, Dennis BB, Bhalerao A, et al. Sex differences in outcomes of methadone 
maintenance treatment for opioid use disorder: a systematic review and meta-analysis. 
CMAJ Open. 2015 Jul 17;3(3):E344-51. doi: 10.9778/cmajo.2014008. 

30. Bawor M, Dennis BB, Varenbut M, et al. Sex differences in substance use, health, and 
social functioning among opioid users receiving methadone treatment: a multicenter 
cohort study. Biol Sex Differ. 2015 Nov 10;6:21. doi: 10.1186/s13293-015-0038-6.  



Ph.D. Thesis – Dr. T. Rosic – McMaster University – Health Research Methodology 

 106 

31. Anderberg M, Dahlberg M. Gender differences among adolescents with substance abuse 
problems at Maria clinics in Sweden. Nordisk Alkohol Nark. 2018 Feb;35(1):24-38. doi: 
10.1177/1455072517751263. 

32. Bagley SM, Gai MJ, Earlywine JJ,et al. Incidence and Characteristics of Nonfatal Opioid 
Overdose Among Youths Aged 11 to 24 Years by Sex. JAMA Netw Open. 2020 Dec 
1;3(12):e2030201. doi: 10.1001/jamanetworkopen.2020.30201.  

33. King KM, Meehan BT, Trim RS, et al. Substance use and academic outcomes: 
Synthesizing findings and future directions. Addiction. 2006;101(12):1688-1689. 
doi:10.1111/j.1360-0443.2006.01695.x. 

34. Ellis MS, Kasper ZA, Cicero TJ. The impact of opioid use disorder on levels of 
educational attainment: perceived benefits and consequences. Drug Alcohol Depend, 206 
(2020), p. 107618. 

35. McGrail KM, van Doorslaer E, Ross NA, et al. Income-related health inequalities in 
Canada and the United States: a decomposition analysis. Am J Public Health. 
2009;99(10):1856-1863. doi:10.2105/AJPH.2007.129361. 

36. Cerda M, Gaidus A, Keyes KM, et al. Prescription opioid poisoning across urban and 
rural areas: identifying vulnerable groups and geographic areas. Addiction, 112 (2017), 
pp. 103-112, 10.1111/add.13543. 

37. Keyes KM, Cerda M, Brady JE, et al. Understanding the rural-urban differences in 
nonmedical prescription opioid use and abuse in the United States. Am. J. Public Health, 
104 (2014), pp. e52-59, 10.2105/AJPH.2013.301709. 

38. Finch AJ, Moberg DP, Krupp AL. Continuing Care in High Schools: A Descriptive Study 
of Recovery High School Programs. J Child Adolesc Subst Abuse. 2014;23(2):116-129. 
doi:10.1080/1067828X.2012.751269. 

39. Chai D, Rosic T, Panesar B, et al. Patient-Reported Goals of Youths in Canada Receiving 
Medication-Assisted Treatment for Opioid Use Disorder. JAMA Netw Open. 
2021;4(8):e2119600. doi:10.1001/jamanetworkopen.2021.19600. 

40. Bruneau J, Ahamad K, Goyer MÈ, Poulin G, Selby P, Fischer B, Wild TC, Wood E; 
CIHR Canadian Research Initiative in Substance Misuse. Management of opioid use 
disorders: a national clinical practice guideline. CMAJ. 2018 Mar 5;190(9):E247-E257. 
doi: 10.1503/cmaj.170958. 

41. Delaney FT, Stanley E, Bolster F. The needle and the damage done: musculoskeletal and 
vascular complications associated with injected drug use. Insights Imaging 11, 98 
(2020). https://doi.org/10.1186/s13244-020-00903-5. 

42. Khalsa JH, Treisman G, McCance-Katz E, et al. Medical consequences of drug abuse 
and co-occurring infections: research at the National Institute on Drug Abuse. Subst 
Abus. 2008;29(3):5-16. doi:10.1080/08897070802218661. 

43. Rotermann M. What has changed since cannabis was legalized? Health Rep. 2020 Feb 
19;31(2):11-20. doi: 10.25318/82-003-x202000200002-eng. 

44. Harvard Medical School, 2007. National Comorbidity Survey (NCS). (2017, August 21). 
Retrieved from https://www.hcp.med.harvard.edu/ncs/index.php on December 29, 2021.  

45. Naji L, Dennis BB, Bawor M, et al. The association between age of onset of opioid use 
and comorbidity among opioid dependent patients receiving methadone maintenance 
therapy. Addict Sci Clin Pract 12, 9 (2017). https://doi.org/10.1186/s13722-017-0074-0. 

46. Morin KA, Eibl JK, Gauthier G, Rush B, Mushquash C, Lightfoot NE, Marsh DC. A 
cohort study evaluating the association between concurrent mental disorders, mortality, 



Ph.D. Thesis – Dr. T. Rosic – McMaster University – Health Research Methodology 

 107 

morbidity, and continuous treatment retention for patients in opioid agonist treatment 
(OAT) across Ontario, Canada, using administrative health data. Harm Reduction Journal 
(2020) 17(1)1-13. DOI: 10.1186/s12954-020-00396-x 

47. Kelly TM, Daley DC. Integrated treatment of substance use and psychiatric disorders. 
Soc Work Public Health. 2013;28(3-4):388-406. doi:10.1080/19371918.2013.774673 

48. Fridell M, Bäckström M, Hesse M, et al. Prediction of psychiatric comorbidity on 
premature death in a cohort of patients with substance use disorders: a 42-year follow-
up. BMC Psychiatry 2019, 150. https://doi.org/10.1186/s12888-019-2098-3. 

49. Ashrafioun L, Zerbo K, Bishop T, et al. Opioid use disorders, psychiatric comorbidities, 
and risk for suicide attempts among veterans seeking pain care. Psychological Medicine, 
2020;50(12), 2107-2112. doi:10.1017/S0033291719002307. 

50. Morisano D, Babor TF, Robaina KA. Co-Occurrence of Substance use Disorders with 
other Psychiatric Disorders: Implications for Treatment Services. Nordic Studies on 
Alcohol and Drugs. 2014;31(1):5-25. doi:10.2478/nsad-2014-0002. 

51. Morin KA, Eibl JK, Caswell JM, Gauthier G, Rush B, Mushquash C, Lightfoot NE, 
Marsh DC. Concurrent psychiatry for patients enrolled in opioid agonist treatment: a 
propensity score matched cohort study in Ontario Canada. Substance Abuse Treatment, 
Prevention, and Policy (2019) 14(1):29. DOI: 10.1186/s13011-019-0213-6 

52. Morin KA, Eibl JK, Caswell JM, Gauthier G, Rush B, Mushquash C, Lightfoot NE, 
Marsh DC. Evaluating the effectiveness of concurrent opioid agonist treatment and 
physician-based mental health services for patients with mental disorders in Ontario, 
Canada. PLoS ONE (2020) 15(12): e0243317. DOI: 10.1371/journal.pone.0243317 

53. Winters KC, Botzet AM, Fahnhorst T. Advances in adolescent substance abuse 
treatment. Curr Psychiatry Rep. 2011;13(5):416-421. doi:10.1007/s11920-011-0214-2. 

54. Winters KC, editor. Guidelines for treating adolescents with a substance use disorder. 
Rockville: Center for Substance Abuse Treatment; 1999. 

55. Treating teens: a guide to adolescent drug programs. Washington, D. C.: Drug Strategies; 
2003. 

56. Knudsen  HK, Abraham  AJ, Roman  PM. Adoption and implementation of medications 
in addiction treatment programs. J Addict Med. 2011;5(1):21–27. 

57. Ontario Drug Policy Research Network. Ontario Prescription Opioid Tool. Toronto, ON; 
July 2018. DOI: 10.31027/ODPRN.2018.01. Available from: https://odprn.ca/ontario-
opioid-drug-observatory/ontario-prescription-opioid-tool/. 

 
 
 
 
 
  



Ph.D. Thesis – Dr. T. Rosic – McMaster University – Health Research Methodology 

 108 

CHAPTER 6: Hospital and physician-based mental health care during 12 
months of opioid agonist treatment for opioid use disorder: exploring costs 
and factors associated with acute care  
 
AUTHORS AND AFFILIATIONS 
 
Tea Rosic, MD1, Glenda Babe, MA,2 Myanca Rodrigues, MSc1, Brittany B. Dennis, MBBS,3,4 

PhD, Richard Perez, PhD,2 Claire de Oliveira, PhD,5,6,7,8 Andrew Worster, MD,4 MSc, Lehana 

Thabane, PhD,1,9,10,11,12 Zainab Samaan, MBChB, FRCPsych, PhD1,12 

1. Department of Health Research Methods, Evidence, and Impact, McMaster University, 
Hamilton, Ontario, Canada 

2. ICES McMaster, McMaster University, Hamilton, Ontario, Canada 
3. British Columbia Centre on Substance Use, Vancouver, British Columbia, Canada 
4. Department of Medicine, McMaster University, Hamilton, Ontario, Canada 
5. Institute for Mental Health Policy Research, Centre for Addiction and Mental Health, 

Toronto, Ontario, Canada 
6. Campbell Family Mental Health Research Institute, Centre for Addiction and Mental 

Health, Toronto, Ontario, Canada 
7. ICES, Toronto, Canada 
8. Institute of Health Policy, Management and Evaluation, University of Toronto, Toronto, 

Canada 
9. Biostatistics Unit, Research Institute at St Joseph’s Healthcare, Hamilton, Ontario, 

Canada 
10. Departments of Pediatrics/Anesthesia, McMaster University, Hamilton, Ontario, Canada 
11. Faculty of Health Sciences, University of Johannesburg, Johannesburg, South Africa 
12. Department of Psychiatry and Behavioral Neurosciences, McMaster University, 

Hamilton, Ontario, Canada 
 

Corresponding author: 

Dr. Zainab Samaan 
Professor Psychiatry and Behavioural Neurosciences, McMaster University  
100 West 5th St, Hamilton, Ontario, Canada, L8N 3K7  
samaanz@mcmaster.ca 
 
 
 
 
  



Ph.D. Thesis – Dr. T. Rosic – McMaster University – Health Research Methodology 

 109 

ABSTRACT 

Background: Individuals with opioid use disorder (OUD) have a high prevalence of co-

occurring mental health disorders. While comorbidity has been associated with worse treatment 

outcomes, there is little information on mental health service use for this population. 

 

Aims: We aimed to determine the prevalence of non-substance-related mental health emergency 

department (ED) visits, hospitalizations, and outpatient physician visits for individuals receiving 

treatment for OUD over one year. We also explored individual-level characteristics associated 

with acute mental health care service use and estimated the costs of this care.  

 

Method: We linked observational cohort data collected from 3,430 individuals receiving 

treatment for OUD in Ontario with health administrative records available for all individuals 

enrolled in Ontario’s public health insurance program. Starting on the day of cohort enrolment, 

we included health service data for up to 12 months. We identified ED visits and hospitalizations 

for non-substance use-related mental health disorders using ICD-10-CA diagnostic codes. 

Outpatient mental health visits to primary care providers and psychiatrists were ascertained by 

examining the diagnostic codes of physician billing claims. We used logistic regression to 

explore the association between demographic and clinical factors of interest and acute mental 

health-related care measured as ED visits or hospitalizations. Mean one-year mental healthcare 

costs, calculated in 2022 Canadian dollars, were estimated. We fit a two-part zero-inflated 

negative binomial model to explore the association between factors of interest and healthcare 

costs. 
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Results: Altogether, 14.9% of individuals had mental health-related acute care ED visits or 

hospitalizations and 37.3% had outpatient mental health visits during the follow up period. For 

participants with at least one visit, we determined the mean number of ED visits (1.93, standard 

deviation [SD] = 2.15), hospitalizations (1.46, SD = 1.05), primary care visits (3.51, SD = 4.31), 

and psychiatry visits (4.04, SD = 4.73). Lower odds of ED use and hospitalization was associated 

with older age (46+ compared to less than 25 years: odds ratio [OR] 0.43, 95% confidence 

interval [CI]: 0.29, 0.63) and being employed (OR 0.48, 95% CI 0.37, 0.61). Higher odds of ED 

use and hospitalization was associated with positive opioid urine drug screens (50% positive 

urine drug screens compared to 0%: OR 1.45, 95% CI 1.02, 2.01), having more comorbid 

conditions (7+ health conditions compared to 0-2 health conditions: OR 3.76, 95% CI 1.95, 

2.92), and receipt of outpatient mental health care (OR 2.38, 95% CI 1.95, 2.92) were associated 

with higher odds of ED visits or hospitalizations. Mean one-year mental healthcare costs for 

individuals receiving ED visits or hospitalizations totaled $9,117.80 (95% CI 7,372.90, 

10,862.70) per person. Mean one-year costs for individuals with outpatient mental healthcare 

alone totaled $382.30 (95% CI 343.20, 421.30) per person. 

 

Conclusion: Individuals receiving treatment for OUD were seen in EDs, inpatient units, and 

outpatient clinics for mental health conditions other than substance use-related diagnoses. 

Healthcare costs were considerably higher for those receiving acute care treatment for mental 

health conditions. Studying integrated mental health and substance use disorder treatment in the 

outpatient setting should be a priority to bolster care for this population.  
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BACKGROUND 

Opioid use disorder (OUD) remains an unrelenting public health problem, affecting the lives of 

millions and causing substantial morbidity and mortality across North America.1,2 To plan 

services, allocate resources, and appreciate the public health burden of the opioid crisis, efforts 

have been made to measure health care utilization and costs for individuals with OUD, 

particularly in relation to opioid misuse, poisonings, and treatment.3-5 Individuals with OUD also 

experience a disproportionate number of other comorbid medical problems related to or 

precipitated by their illness, including infectious diseases, liver disease, cardiac disease, and pain 

disorders, among others. These comorbidities, too, contribute to a high level of health care 

service utilization.6-9 While some studies have explored patterns and predictors of health care 

service use related to medical comorbidities of OUD, there is a dearth of information on the 

mental health service use patterns of this population.  

 

Many people with OUD experience other mental health disorders comorbidly. A systematic 

review and meta-analysis by Santo and colleagues found that among 104,135 individuals with 

OUD across 345 studies, the prevalence of depression was 36.1% (95% confidence interval [CI] 

32.4, 39.7), and anxiety was 29.1% (95% CI 24.0, 33.3).10  Across Canada, more than half of 

hospitalizations for OUD include a co-diagnosis of another mental disorder (56%) with sex 

differences observed in the prevalence and distribution of this comorbidity. Co-occurring 

substance use disorders are diagnosed more commonly diagnosed among males than females 

(32% versus 23%, respectively), while mood disorders (8% versus 17%), anxiety disorders (3% 

versus 8%) and personality disorders (2% versus 6%) are more commonly co-diagnosed in 

females.11 Mental health comorbidity is associated with worse OUD treatment outcomes,12 
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opioid overdoses,13 and medical complications of substance use disorders.14 Mental health 

comorbidity is also associated with increased all-cause mortality and higher rates of opioid-

related ED visits and hospitalizations.15  

 

Without robust knowledge of the mental health care needs of patients with OUD, it is difficult to 

advocate or plan for increased resources, access, and changes in health care delivery. 

Considering the prevalence and impact of comorbid mental health disorders in this population, 

further investigation into mental health-related health service utilization is needed. The objective 

of the present study was to determine mental health-related health care service utilization for 

individuals with OUD during one year of opioid agonist treatment (OAT). Specifically, we 

aimed to first describe the prevalence of acute, hospital-based, care (emergency department (ED) 

visits and hospitalizations), and outpatient physician visits for non-substance-related mental 

health problems. We then sought to explore individual-level factors associated with acute, 

hospital-based, care. Finally, we estimated costs of care and explored factors associated with 

healthcare costs for acute care. 

 

METHOD 

We used data from two prospective cohort studies, the GENetics of Opioid Addiction (GENOA) 

study and the Pharmacogenetics of Opioid Substitution Treatment Response (POST) study. Both 

studies recruited individuals receiving OAT for OUD at outpatient OAT clinics across Ontario, 

Canada. The OAT clinics participating in this study are part of a network of clinics run centrally 

through the Canadian Addiction Treatment Centres. Inclusion and exclusion criteria have been 

previously described.16 In the GENOA study, participants were enrolled between 2011 and 2017; 
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in the POST study, participants were enrolled between May 2018 and April 2021. Both studies 

were designed to study patient outcomes in OAT over 1 year and to understand biological, 

psychological, and social risk factors and protective factors related to course in treatment. These 

studies were approved by the Hamilton Integrated Research Ethics Board (GENOA project ID 

11-056; POST project ID 4556; ICES linkage project IDs 12602 and 12767-C). Data from the 

GENOA and POST cohort studies were merged, and duplicate enrolments excluded such that the 

most complete record was kept for each individual (n = 272 excluded; Figure 1).  

 

Data were then linked with data holdings of routinely collected Ontario provincial administrative 

health data housed at ICES (formerly known as the Institute for Clinical Evaluative Sciences), an 

independent, non-profit research institute in Toronto, Ontario, Canada. ICES holds 

administrative health records for all individuals enrolled in Ontario’s public health insurance 

program. Individual-level cohort data were linked to ICES data holdings using Ontario health 

card number and date of birth for deterministic linkage. Additional exclusions were made at the 

time of data linkage due to limitations in the linkage process: invalid linkage and lack of OHIP 

eligibility or living out of province (Figure 1). From the ICES holdings, we pulled health care 

service data for up to 12 months, starting on the day of cohort study enrolment. Follow-up was 

shorter than 12 months for individuals who were censored due to death (n = 39) or due to 

recruitment after April 1, 2021 (n = 1) as ICES data were only available up to March 31, 2022. 

All databases were linked using unique encoded identifiers and analysed at ICES, in compliance 

with Ontario privacy legislation. The use of these data was authorised under section 45 of 

Ontario’s Personal Health Information Protection Act, which does not require review by a 

Research Ethics Board. 
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We follow reporting guidelines as described in Reporting of studies Conducted using 

Observational Routinely-collected Data (RECORD) and Strengthening the Reporting of 

Observational Studies in Epidemiology (STROBE).17,18 

 

Mental health care service utilization  

Data on ED visits and hospitalizations were obtained from the Canadian National Ambulatory 

Care Reporting System (NACRS), the Discharge Abstract Database (DAD), and the Ontario 

Mental Health Reporting System (OMRS), respectively. Data from the Ontario Health Insurance 

Program (OHIP) were used to identify outpatient physician visits. We identified non-substance-

related mental health service utilization using International Statistical Classification of Diseases 

and Related Health Problems, Tenth Revision, Canada (ICD-10-CA) codes from the NACRS and 

DAD databases, and DSM-IV and DSM-5 codes from the OMHRS database as detailed in the 

ICES Mental Health and Addictions Program Framework.19 This algorithm has been used in a 

number of previous ICES studies.20,21 ED visits or hospitalizations with a main diagnosis of 

substance use-related problem (ICD codes F10-19) were excluded. Outpatient physician visits 

were identified as mental health-related if they were: a) any visit to a psychiatrist, or b) visit to a 

family physician or paediatrician with an OHIP non-substance use-related mental health 

diagnostic code. These OHIP diagnostic codes capture visits for anxiety, depressive disorders, 

adjustment reaction, personality disorders, schizophrenia, bipolar disorder, sexual deviations, 

psychosomatic disturbances, behavioural disorders of childhood, developmental delays, autism, 

and dementia. We excluded OHIP mental health diagnostic codes for alcoholism, drug 

dependence, and tobacco use if they were the only code billed for the visit.  
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Baseline characteristics  

Age and sex were available from the Registered Persons Database housed at ICES. Other 

demographic and clinical characteristics were available from the GENOA and POST cohorts, 

including marital status, employment status, length of time in treatment, type of OAT 

(methadone or buprenorphine-naloxone), mean percentage of opioid-positive drug screens and 

total number of opioid screens taken prior to and during study enrolment.   

 

Using ICES holdings (i.e., DAD, OHIP, and NACRS) on co-occurring health conditions, we 

were able to identify the number of health conditions experienced by each participant. The 

number of clinically unrelated health conditions was assessed by applying the Canadian Institute 

for Health Information POP grouper algorithm to these data holdings.22 Mental health and 

substance use disorders were included in the count of co-occurring health conditions. 

 

Mental healthcare cost estimation 

We used a cost estimation macro, available from ICES and used in numerous previous studies to 

estimate mental healthcare costs related to acute care (i.e., ED visits, hospitalizations, and 

inpatient physician visits) and outpatient physician visits at the individual level.23-27 Individual 

episodes of care are assigned a cost or amount paid. In Ontario’s public healthcare system, the 

Ontario Ministry of Health determines the amount paid for episodes of care. For acute care costs, 

data were obtained from the NACRS, DAD, OMHRS, and OHIP billings where the location of 

service was inpatient or ED. For outpatient mental health care costs, data were obtained from the 

OHIP billings claims database where the location of service was outpatient. We estimated mean 
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one-year healthcare costs for ED visits-only, hospitalizations-only, and total acute healthcare 

costs for those individuals with at least one ED visit or hospitalization for mental health. We 

estimated mean one-year outpatient healthcare costs for outpatient mental health visits with 

physicians (primary care or psychiatry) for individuals with at least one such visit. Finally, we 

estimated total mental healthcare costs (acute care and outpatient) for individuals receiving any 

acute mental healthcare, and total mental health care costs for individuals receiving only 

outpatient mental healthcare. All costs are calculated in 2022 Canadian dollars. 

 

Statistical methods  

We reported descriptive statistics to summarize demographic and clinical characteristics for 

participants with acute mental health-related care measured by ED visits and hospitalizations and 

those without. We reported counts of mental health service use and costs of services using means 

with standard deviation. We used logistic regression analysis to explore the association between 

demographic and clinical factors of interest and acute mental health-related care measured by ED 

and hospital healthcare service use, reporting adjusted odds ratios (ORs) with 95% CIs. To 

explore the association between factors of interest and acute care mental health-related 

healthcare costs, we fit a two-part zero-inflated negative binomial model. The first component of 

the model includes a logistic regression, which estimates the risk of incurring a zero cost. The 

second component of the model includes a negative binomial regression to estimate the amount 

of healthcare costs given the risk of having any cost. This model was chosen due to excess zeros 

within the healthcare service use data and is commonly applied in other studies examining 

healthcare utilisation.28-30 The results of this analysis are reported using ORs with 95% CI, and 

Cost Rate Ratios (CRR) with 95% CI, respectively. We addressed model assumptions and 
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goodness-of-fit by examining the residuals. As missing data affected just 0.6% of the total 

sample, multiple imputation methods were not used. All analyses were conducted using SAS 

Enterprise Guide 7.1 (SAS/STAT® Software Version XX, Cary, NC, USA).   

 

RESULTS 

The total sample size of the merged GENOA and POST cohorts was 3,486 participants. Linkage 

with ICES holdings could only be accomplished for 3,430 participants (98.4% of the cohort; 

Figure 7). Another 20 participants were excluded due to missing data, such that the final study 

sample included 3,410 participants.  

 

Mental health-related health service utilization 

Among this cohort of individuals receiving OAT for OUD, 14.9% (n = 509) experienced a 

mental health-related ED visit or hospitalization during the study period of up to 12 months of 

follow up (Table 14). In Table 14, we summarize demographic and clinical characteristics for 

those with and without mental health-related ED visits or hospitalizations. Females accounted for 

48.1% of those who received mental health-related ED visits or hospitalizations and 43.4% of 

those who did not. Most participants in the study cohort were between 25 and 45 years of age. 

Among those with mental health-related ED visits or hospitalizations, youth younger than 25 

comprised 11%. Meanwhile, youth made up just 6.5% of the cohort without such presentations. 

In contrast, adults aged 46 and older represented a greater proportion of those who did not have 

mental health-related ED visits or hospitalizations (27.5% versus 20.8% of those who did). 

Methadone was the most common type of OAT (83.8% of the total sample). Some participants 

were abstinent from opioid use as measured by urine drug screens (29.7% of those who had 
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mental health-related ED visits or hospitalizations, as compared to 36.1% of those who did not), 

while others had urine drug screen evidence of ongoing opioid use.  

 

Altogether, 37.3% of individuals received at least one outpatient mental health visit with a 

primary care physician or psychiatrist during 12 months of OAT (n = 1,273). Outpatient mental 

health care was received by 59.7% of individuals who experienced mental health-related ED 

visits or hospitalizations, meanwhile 33.4% of individuals without mental health-related ED 

visits or hospitalizations had any outpatient mental health care. Visits with primary care 

physicians were more common than visits with psychiatrists for both groups. Summary statistics 

capturing counts of mental health care visits are presented in Table 15. For participants who had 

at least one visit, the mean number of ED visits was 1.93 (SD = 2.15) and the mean number of 

hospitalizations was 1.46 (SD = 1.05). For participants who saw primary care physicians for 

mental health, the mean number of visits over 12 months was 3.51 (SD = 4.31). For those who 

saw psychiatrists, the mean number of visits was 4.04 (SD = 4.73).  

 

Individual-level factors associated with mental health-related health service utilization 

We identified individual-level characteristics associated with having mental health-related ED 

visits or hospitalizations (Table 16). Adults aged 25-45 and those older than 46 had significantly 

lower odds of experiencing mental health-related ED visits or hospitalizations than youth 

younger than 25 (OR 0.64, 95% CI 0.45, 0.89, and OR 0.43, 95% CI 0.29, 0.63, respectively). 

Individuals who were employed were similarly 50% less likely to have ED visits or 

hospitalizations (OR 0.48, 95% CI 0.37, 0.61). Higher levels of ongoing opioid use during 

treatment, as measured by more than 50% of urine drug screens positive for opioids was 
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associated with 1.45 greater odds of mental health-related ED visits or hospitalizations (95% CI 

1.05, 2.01) than abstinence from opioids. Having more health conditions was associated with 

increasing odds of mental health-related ED visits and hospitalizations (3-4 health conditions: 

OR 1.72, 95% CI 1.15, 2.56; 5-6 health conditions: OR 2.18, 95% CI 1.46, 3.24; 7+ health 

conditions: OR 3.76, 95% CI 2.60, 5.44). Finally, receipt of outpatient mental health care 

(primary care or psychiatry) for up to 12 months of follow up was associated with higher odds of 

mental health-related ED visits and hospitalizations (OR 2.38, 95% CI 1.95, 2.92).  

 

Mental health-related healthcare costs  

Costs estimated for mental health-related visits over 12 months are presented in Table 17. On 

average, mean ED visits cost $775.50 (95% CI 686.00, 865.10) for each individual with at least 

one mental health-related ED visit. The mean costs attributed to hospitalizations were $9,103.30 

(95% CI 7,181.60, 11,025.00). When acute, hospital-based, mental healthcare was considered 

together (ED visits and hospitalizations), the total mean cost estimated per individual was 

$7,664.80 (95% CI 6,122.30, 9,207.20) over 12 months. Outpatient mental health-related visits 

to primary care providers or psychiatrists cost considerably less at $441.30 (95% CI 405.50, 

477.10) over 12 months for those individuals who had outpatient mental health-related visits. 

The total estimated mean cost of mental healthcare for individuals with any acute care visit was 

$9,117.80 (95% CI 7,372.90, 10,862.70) over 12 months, while the cost for individuals without 

any acute mental healthcare was estimated at $382.30 (95% CI 343.20, 421.30).  

 

Individual-level factors associated with acute care mental health-related costs 



Ph.D. Thesis – Dr. T. Rosic – McMaster University – Health Research Methodology 

 120 

In the logistic regression component of the model, we found that age older than 25 was 

significantly associated with lower odds of having any mental health-related acute care costs (25-

45: OR 0.64, 95% CI 0.46, 0.89; 46+: OR 0.40, 95% CI 0.27, 0.58; Table 18). Employment was 

associated with lower odds of having any mental health-related acute care costs compared to 

unemployment (OR 0.52, 95% CI 0.41, 0.65). Factors associated with higher odds of having any 

mental health-related acute care costs were having greater than 50% of urine drug screens 

positive for opioids (OR 1.40, 95% CI 1.02, 1.91), and having a greater number of health 

conditions (7+ health conditions: OR 3.66, 95% CI 2.61, 5.14).  

 

In the negative binomial component of the model, accounting for risk of non-zero acute 

healthcare costs, we found that older age was associated with higher costs (CRR 2.01, 95% CI 

1.19, 3.34; Table 18), as was having any outpatient mental health care (CRR 1.47, 95% CI 1.09, 

1.97). Being married or common law status was protective for acute care costs, as compared to 

being single (CRR 0.62, 95% CI 0.45, 0.87) as was being employed (CRR 0.51, 95% CI 0.36, 

0.72). 

 

DISCUSSION 

Using observational cohort data linked with health administrative records, we examined mental 

health-related health care service utilization for individuals with OUD during one year of 

treatment. Nearly 15% of individuals in the cohort had ED visits or hospitalizations for mental 

health-related diagnoses during 12 months of OAT. These visits were not attributable to primary 

substance use-related diagnoses but rather represented health care use for other mental health 

comorbidities. Factors associated with receipt of acute, hospital-based care, in the form of ED 
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visits and hospitalizations included younger age (less than 25 years), being unemployed, ongoing 

opioid use during OAT, and poorer health status (as measured by number of health conditions). 

We also found that 37.3% of individuals saw a primary care provider or psychiatrist for 

outpatient mental health care during OAT. Receipt of outpatient mental health care was 

associated with higher odds of ED visits or hospitalizations for mental health.  

These findings shed some light on the mental health needs of individuals receiving OAT, as 

measured by health service use. Few prior studies have examined health service use specifically 

for mental health-related problems in this population. A study by Vekaria et al. found that among 

patients with major depressive disorder (MDD), co-occurring OUD was associated with 

psychiatric hospitalization (44% versus 36% for those with MDD only). The same was true for 

the use of psychiatric ED services (13% of those with MDD only compared to 25% of those with 

comorbid OUD).31  ICES data from Ontario has previously revealed that among nearly 56,000 

individuals enrolled in OAT treatment, 87% had a diagnosis of at least one other non-substance-

related mental health disorder, with anxiety disorders (60%) and mood disorders (20%) being the 

most common.15 Having OUD and a comorbid mental health disorder was associated with 

increased odds of death and increased incidence of ED visits or hospitalization, although reason 

for ED visit or hospitalization (OUD-related, medical, or mental health-related) was not 

explored.15  

Across Ontario, in the general population, there has been an increase in rates of visits to the ED 

and hospitalizations. Between 2006 and 2014, the percentage of individuals in the general 

population with ED visits or hospitalizations for mental health increased from 1.07% to 1.22%, 

with anxiety and mood disorders being the most common reasons for visit.32 Our data 
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demonstrate that among those with OUD, the proportion of individuals receiving mental health-

related ED visits and hospitalizations (15%) is much higher than in the general population.  

The implications of needing and receiving acute, hospital-based mental health care have long 

been considered. The ED is frequently a first point of contact for many individuals seeking 

mental health care (nearly half of individuals seen for incident psychiatric ED visits in 

Ontario).33 This is particularly true for individuals with substance use disorders or those not 

connected with primary care.33 Hospitalizations for mental health disorders are typically 

indicated when acute safety concerns arise or when symptom severity so high that diagnostic 

clarification or treatment on an outpatient basis is inadequate. These acute, hospital-based 

services may be unavoidable for high acuity presentations, however in an optimally functioning 

health care system with timely access to outpatient mental health supports, they would not be 

required for lower acuity presentations.  

The healthcare costs of opioid-related harms, often measured by poisonings and overdoses, have 

previously been studied.34-37 However, little is known about the costs of care related to co-

occurring mental health disorders in OUD. We described the 12-month costs of mental 

healthcare for individuals in our study cohort who received acute, hospital-based care and those 

who did not. Total costs were nearly 24 times higher for those with mental health-related ED 

visits and hospitalizations compared to those who received outpatient mental healthcare alone. 

As expected, many of the demographic and clinical factors we found to be associated with 

receipt of acute care mental health-related services were similarly associated with increased risk 

of healthcare costs, as more service use results in higher costs.  
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As it currently stands, many individuals receiving treatment for OUD do not have access to other 

outpatient mental health treatment. Results from a national survey conducted in the United States 

indicate that those with OUD and comorbid mental health disorders do not receive any mental 

health treatment or counseling (47% of those with mild to moderate illness and 21% of those 

with serious illness).38 For those who do receive treatment, pharmacological treatment is the 

most common treatment modality.38 Another Ontario-based study revealed that for those with 

OUD and comorbid mental health disorders, 38% do not receive other mental health services 

from a primary care physician or psychiatrist in their first year of treatment.39 Meanwhile, 39.8% 

have visits with a primary care physician for mental health and 12.1% have visits with both 

psychiatry and primary care.39  

Patients with OUD receiving treatment for their substance use disorder represent a group of 

individuals who may benefit from targeted health system interventions. With a high prevalence 

of comorbidity and numerous barriers to connection with mental health services, there is a clear 

need for integrated mental health and addictions care in OUD. Across substance use disorders, 

evidence demonstrates superior outcomes for integrated treatment of substance use and mental 

health comorbidity, compared to siloed or sequential treatment.40 Such compelling evidence 

supports the collective investment in a system of care which prioritizes integrating OUD and 

other mental health disorder treatment to improve access to care and outcomes.41,42 Through a 

randomized controlled trial,  on-site integrated addiction and psychiatric care  has demonstrated 

greater initiation of psychiatric care, longer treatment duration, greater appointment adherence, 

and improvement in Global Severity Index scores than off site and non-integrated care.43 

Interventions such as contingency management improve the utilization of psychiatric services 

integrated with OAT programming.44  A Canadian study by Morin and colleagues found that 
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during the first year of OAT, concurrent psychiatric care was associated with a reduction in all-

cause mortality (Risk Ratio [RR] 0.80, 95% CI 0.73, 0.87), all-cause ED visits (RR 0.87, 95% CI 

0.86, 0.88), and all-cause hospitalizations (RR = 0.92, 95% CI 0.91, 0.93).45 There is also 

emerging evidence to suggest that clinical recommendations around type of OAT perhaps should 

be informed based upon consideration of mental health comorbidities,46 although more research 

is required. Hser and colleagues found that treatment with buprenorphine-naloxone led to 

improved opioid abstinence for those with comorbid mental health disorders, as compared to 

treatment with methadone (OR 0.37, 95% CI 0.21 0.66).46  To date, the most studied 

psychosocial interventions in the context of OAT are contingency management and cognitive 

behavioural therapy.47 Further investigation into mental health interventions for this population is 

warranted and both patients and clinicians may be able to help identify interventions of interest 

for further study.  

It is necessary to reconcile our finding that individuals who had primary care or psychiatry visits 

for mental health during OAT were also more likely to have ED visits and hospitalizations for 

mental health. Morin and colleagues somewhat similarly found that patients who received 

psychiatry or primary care mental health services while enrolled in OAT had higher odds of all-

cause ED visits (OR 1.3, 95% CI 1.2, 1.4) but lower odds of all-cause hospitalizations (OR 0.5, 

95% CI 0.4, 0.6).39 Whether this association reflects the higher service needs of those who do 

become connected with other mental health care while receiving OAT cannot be elucidated from 

the present data. At the same time, although patients frequently access OAT services (often on a 

weekly basis), when mental health services are not integrated with addictions services, the ED 

may be the most direct and available route to receive care.  
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Finally, we found that much of the mental health care for individuals with OUD is conducted by 

primary care physicians (as compared to psychiatrists). This speaks to the need for increased 

resources and training for concurrent disorders treatment in the primary care setting. Current 

Canadian guidelines for OUD treatment do not provide guidance on management of co-occurring 

mental health conditions.48 Increased research and knowledge mobilization in this area is 

necessary.  

Strengths and Limitations 

A primary strength of this study was the ability to link observational cohort data, rich with detail 

about participant characteristics, to health administrative data holdings to explore service use 

patterns. Information on employment, marital status, and outcomes in treatment such as urine 

drug screen results are not available in population-level health administrative data holdings at 

ICES. However, this cohort of individuals receiving OAT for OUD may not be representative of 

the general population of individuals with OUD given their lengthy time enrolled in OAT, on 

average greater than 6 years. The prevalence and distribution of mental health-related health 

service use may be different for those with new diagnoses of OUD or those who have not been 

successfully connected with OUD treatment. More research is needed to understand mental 

health-related health service utilization across the general population of individuals experiencing 

OUD. In the present study, the temporal relationship between acute, hospital-based visits and 

outpatient mental health visits could not be elucidated. As with all administrative health records 

data, this studied relied on diagnostic codes, which may be affected by errors in coding or 

misclassification and have not been validated. Additionally, we are only able to capture those 

cases of completed health care visits, and we are unable to determine how many individuals were 



Ph.D. Thesis – Dr. T. Rosic – McMaster University – Health Research Methodology 

 126 

referred to outpatient mental health care or whether they sought this care. Within the Canadian 

Addiction Treatment Centres network of OAT clinics included in this study, treatment is 

addiction focused and ancillary support services such as counseling services, care referrals, and 

community partnerships vary by location. ICES only include data on care provided by 

physicians, not other health care professionals such as psychologists, social workers, and nurses, 

who are often involved in providing mental healthcare to patients with OUD; if participants 

received non-physician-based mental healthcare, this would not be observed in the present data. 

Similarly, the costs of such non-physician-based outpatient care are not captured.  

 

CONCLUSION 

Individuals with OUD have health service use including ED visits, hospitalizations, and 

outpatient visits for mental health conditions other than substance use-related diagnoses. Acute 

mental health care in EDs and inpatient units is higher within our cohort of patients with OUD 

than in the general population. Furthermore, the costs of mental health-related acute care are far 

higher than those for outpatient mental health care. This study represents a starting point for 

understanding mental health service use patterns for individuals with OUD and associated 

individual-level factors and healthcare costs. Further understanding of mental health-related 

health service use for individuals with new diagnoses of OUD or those who are not enrolled in 

treatment is needed. Likewise, research into integrating mental health and substance use disorder 

treatment and increasing resources within primary care where a substantial proportion of patients 

with concurrent disorders are seen is necessary.  
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FIGURES AND TABLES 
 
Figure 7. Study Flow Diagram  
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Table 19. Demographic and clinical characteristics (N = 3,410) 
 
Characteristic Acute Care (ED 

visit/Hospitalization) 
n = 509 

No Acute Care (ED 
visit/Hospitalization) 
n = 2,901 

Sex 
Female 
Male 

 
245 (48.1%) 
264 (51.9%) 

 
1258 (43.4%) 
1643 (56.6%) 

Age (years) 
<25 
25-45 
46+ 

 
56 (11.0%) 
347 (68.2%) 
106 (20.8%) 

 
189 (6.5%) 
1913 (65.9%) 
799 (27.5%) 

Marital status  
Single 
Married or common-law 

 
367 (72.1%) 
142 (27.9%) 

 
2017 (69.5%) 
884 (30.5%) 

Employment status 
Unemployed 
Employed 

 
411 (80.7%) 
98 (19.3%) 

 
1843 (63.5%) 
1058 (36.5%) 

Type of OAT 
Methadone 
Buprenorphine-naloxone 

 
422 (82.9%) 
87 (17.1%) 

 
2436 (84.0%) 
465 (16.0%) 

Length of time in OAT 
(years) 
<2 
2-5 
6+ 

 
 
64 (12.6%) 
66 (13.0%) 
379 (74.4%) 

 
 
243 (8.4%) 
276 (9.5%) 
2382 (82.1%) 

Percentage of Opioid-
positive Urine Drug Screens 
at study enrolment (%) 
0 
1-49 
50+ 

 
 
 
151 (29.7%) 
275 (54.0%) 
83 (16.3%) 

 
 
 
1047 (36.1%) 
1501 (51.7%) 
353 (12.2%) 

Mean number of urine drug 
screens taken  

33.54 (SD = 25.45) 36.41 (SD = 24.97) 

Number of Health 
Conditions 
0-2 
3-4 
5-6 
7+ 

 
 
38 (7.5%) 
92 (18.1%) 
103 (20.2%) 
276 (54.2%) 

 
 
646 (22.3%) 
774 (26.7%) 
609 (21.0%) 
872 (30.0%) 

Any Outpatient Mental 
Health Care 
Yes 
No 

 
 
304 (59.7%) 
205 (40.3%) 

 
 
969 (33.4%) 
1932 (66.6%) 

Outpatient Primary Care 
Visit for Mental Health  
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Yes 
No 

248 (48.7%) 
261 (52.5%) 

803 (27.7%) 
2099 (72.3%) 

Outpatient Psychiatry Visit 
for Mental Health 
Yes 
No 

 
 
165 (32.4%) 
344 (67.6%) 

 
 
331 (11.4%) 
2570 (88.6%) 

ED = emergency department, OAT = opioid agonist treatment 
 
 
 
Table 20. Mental health service use over 12 months for individuals with at least one visit (n = 
1,478) 
 
Visit Type Statistic 
ED visit for mental health, mean (SD) 1.93 (2.15) 
Hospitalization for mental health, mean (SD) 1.46 (1.05) 
Outpatient primary care visit for mental 
health, mean (SD) 

3.51 (4.31) 

Outpatient psychiatry visit for mental health, 
mean (SD)  

4.04 (4.73) 

SD = standard deviation 
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Table 21. Factors associated with acute care use (N = 3,410).  
 
Covariate OR 95% CI p value  
Sex 
Female  
Male 

 
[ref] 
1.08 

 
 
0.88, 1.32 

 
 
0.482 

Age 
<25  
25-45 
46+ 

 
[ref] 
0.64 
0.43 

 
 
0.45, 0.89 
0.29, 0.63 

 
 
0.009 
<0.001 

Marital status 
Single 
Married or common law 

 
[ref] 
1.07 

 
 
0.86, 1.34 

 
 
0.530 

Employment status 
Unemployed  
Employed 

 
[ref] 
0.48 

 
 
0.37, 0.61 

 
 
<0.001 

Type of OAT 
Methadone (reference) 
Buprenorphine-naloxone 

 
[ref] 
1.04 

 
 
0.80, 1.36 

 
 
0.765 

Length of time in OAT 
<2 years 
2-5 years 
6+ years 

 
[ref] 
1.0 
0.80 
 

 
 
0.66, 1.51 
0.58, 1.11 

 
 
0.989 
0.179 

Percentage of opioid-positive 
urine drug screens 
0% (reference) 
1-49% 
50%+ 

 
 
[ref] 
1.13 
1.45 

 
 
 
0.90, 1.42 
1.05, 2.01 

 
 
 
0.296 
0.023 

Number of health conditions  
0-2 (reference) 
3-4 
5-6 
7+ 

 
[ref] 
1.72 
2.18 
3.76 

 
 
1.15, 2.56 
1.46, 3.24 
2.60, 5.44 

 
 
0.008 
<0.001 
<0.001 

Outpatient Mental Health Care 
(Primary care or Psychiatry)  

2.38 1.95, 2.92 <0.001 

ref = reference level, OR = odds ratio, CI = confidence interval  
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Table 22. Costs in Canadian dollars of mental healthcare for those with at least one visit (n = 
1,478). 
 
Cost Typea Mean (95% CI) 

Acute care 
ED visits-only  $775.50 (686.00, 865.10) 
Hospitalizations-only $9,103.30 (7,181.60, 11,025.00) 
Total acute care $7,664.80 (6,122.30, 9,207.20) 

Outpatient care 
Outpatient physician visits $441.30 (405.50, 477.10) 

 
Total Costs 

Total Mental Health Cost for 
individuals with acute care 

$9,117.80 (7,372.90, 10,862.70) 

Total Mental Health Cost for 
individuals with no acute care 

$382.30 (343.20, 421.30) 
 

a For individuals with more than one visit, the cost for each visits was 
summed to get a total cost 
SD = standard deviation 
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Table 23. Two-part zero-negative binomial regression analysis to explore factors associated with 
total acute care mental health-related healthcare costs.  
 
 Logistic regression 

component of the modela 
Negative binomial regression 
component of the modelb  

Covariate OR 95% CI p value  CRR 95% CI  p value 
Sex 
Female  
Male 

 
[ref] 
1.13 

 
 
0.93, 1.37 

 
 
0.235 

 
[ref] 
0.83 

 
 
0.62, 1.13 

 
 
0.239 

Age 
<25  
25-45 
46+ 

 
[ref] 
0.64 
0.40 

 
 
0.46, 0.89 
0.27, 0.58 

 
 
0.008 
<0.001 

 
[ref] 
1.45 
2.01 

 
 
0.93, 2.26 
1.19, 3.34 

 
 
0.097 
0.009 

Marital status 
Single 
Married or common law 

 
[ref] 
0.98 

 
 
0.79, 1.22 

 
 
0.855 

 
[ref] 
0.62 

 
 
0.45, 0.87 

 
 
0.005 

Employment status 
Unemployed  
Employed 

 
[ref] 
0.52 

 
 
0.41, 0.65 

 
 
<0.001 

 
[ref] 
0.51 

 
 
0.36, 0.72 

 
 
<0.001 

Type of OAT 
Methadone (reference) 
Buprenorphine-naloxone 

 
[ref] 
1.01 

 
 
0.78, 1.31 

 
 
0.940 

 
[ref] 
1.28 

 
 
0.86, 1.91 

 
 
0.226 

Length of time in OAT 
<2 years 
2-5 years 
6+ years 

 
[ref] 
0.98 
0.77 

 
 
0.66, 1.46 
0.57, 1.06 

 
 
0.925 
0.112 

 
[ref] 
1.01 
1.10 

 
 
0.59, 1.74 
0.71, 1.70 

 
 
0.959 
0.675 

Percentage of opioid-positive 
urine drug screens 
0% (reference) 
1-49% 
50%+ 

 
 
[ref] 
1.16 
1.40 

 
 
 
0.93, 1.44 
1.02, 1.91 

 
 
 
0.178 
0.037 

 
 
[ref] 
1.08 
1.09 

 
 
 
0.78, 1.50 
0.70, 1.71 

 
 
 
0.632 
0.705 

Number of health conditions  
0-2 (reference) 
3-4 
5-6 
7+ 

 
[ref] 
1.60 
2.00 
3.66 

 
 
1.11, 2.32 
1.38, 2.90  
2.61, 5.14 

 
 
0.012 
<0.001 
<0.001 

 
[ref] 
1.0 
0.97 
0.93 

 
 
0.55, 1.81 
0.54, 1.72 
0.56, 1.57 

 
 
0.988 
0.905 
0.796 

Outpatient Mental Health Care 
(Primary care or Psychiatry)  

2.38 1.96, 2.88 <0.001 1.47 1.09, 1.97 0.011 

a Probability of non-zero cost. 
b Expected change in cost for each unit increase in the corresponding covariate. 
OR = odds ratio, RR = cost rate ratio, CI = confidence interval, ref = reference, OAT = opioid agonist 
treatment 
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CHAPTER 7: Thesis Conclusion   
 
OVERVIEW 

Within this thesis, we examined different aspects of psychiatric comorbidity using data from a 

naturalistic observational cohort of individuals enrolled in OAT for OUD in Ontario, Canada. 

The inspiration for this work came from a clinical appreciation of unmet mental healthcare needs 

for individuals with substance use disorders. Psychiatric comorbidity is common among 

individuals with OUD and co-occurring mental health problems can be barriers to health and 

recovery from opioid use. We conducted five studies focused on understanding individual-level 

factors associated with mental health symptoms and psychiatric comorbidity, diagnosis of 

psychiatric disorders, and high-level exploration of treatment and use of mental healthcare 

services in this population. Our findings contribute to a growing literature that aims to help 

clinicians, substance use disorder treatment programs, and policy makers better understand 

which patients would benefit from additional mental health supports and consider how to 

improve services for concurrent disorders. This section summarizes the main findings and 

conclusions of each study included in the thesis. We discuss strengths and limitations of the work 

presented, challenges faced within this broader research area, and directions for further study of 

psychiatric comorbidity in individuals with OUD. 

 

PSYCHIATRIC COMORBIDITY IN OPIOID USE DISORDER 

In our first study (Chapter 2), we examined self-reported psychological symptoms, measured 

using the validated MAP tool, to understand the prevalence and impact of mental health 

symptoms in patients with OUD, without requiring individuals to meet full diagnostic criteria for 

psychiatric disorders. These symptoms included some typically attributed to anxiety (e.g., 
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tension, fear, panic), and some typically attributed to depression (e.g., hopelessness, loneliness, 

anhedonia), as well as suicidal ideation. The vast majority of participants endorsed experiencing 

at least one psychological symptom in the past 30 days, and we identified that one out of five of 

individuals in our cohort experienced past-month suicidal ideation. Suicidal ideation is a 

particular concern in patients with OUD due to high rates of overdose and mortality, and the 

high-lethality nature of opioids in intentional or unintentional overdose ingestions. Not 

unexpectedly, individuals who met diagnostic criteria for psychiatric disorders also self-reported 

greater psychological symptoms. Higher symptom scores were associated with more opioid-

positive and other drug-positive urine drug screens. Findings from this study highlight a clinical 

relevance for assessing psychological symptoms, including suicidal ideation, within this 

population. Extrapolated from principles of general mental healthcare, basic and routine 

monitoring of psychological symptoms could be integrated into general care for OUD. Future 

research will be required to evaluate possible clinical interventions for individuals reporting 

psychological symptoms.  

 

We then went on in Chapter 3 to examine the utility of self-reported psychiatric diagnoses within 

this population, compared against the validated MINI diagnostic interview. We found that the 

sensitivity for any self-reported psychiatric diagnosis was quite low, raising questions about the 

use of self-reported diagnoses for clinical care or research.  There were many new diagnoses 

identified using the MINI. Although enlightening and informative for clinical practice, we were 

unable to test potential explanations for our findings, such as the possibility that relapsing-

remitting symptoms may have influenced participants’ recall of diagnoses, or the impact of 

health literacy or stigma around mental health conditions in this population.  
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In the third study (Chapter 4), we focused in on trauma and PTSD to understand in more detail 

the prevalence of traumatic events and their relationship with OUD treatment outcomes. 

Traumatic life experiences and PTSD are well-described risk factors for substance use in general. 

More than half of all participants in our studies had lifetime experiences of trauma, and 11% met 

criteria for a current diagnosis of PTSD. Differences existed between those with and without 

trauma and PTSD in their treatment with psychotropic medications including antidepressants and 

benzodiazepines, which were more common in the former group. We did not find a relationship 

between trauma or PTSD and substance use outcomes; however, we did find that those with 

PTSD more commonly reported suicidal ideation. These findings suggest that mental health 

outcomes of patients with comorbid OUD and PTSD are important to consider and may not be 

captured by solely measuring substance-related outcomes in treatment.  

 

Building upon our understanding of several aspects of psychiatric comorbidity, in the fourth 

study (Chapter 5), we aimed to understand whether there were differences between youth and 

adults enrolled in OAT, including their psychiatric comorbidities. We identified a number of 

areas in which youth younger than 25 differed from adults, from substance use and health risk 

behaviours (e.g., risk of intravenous drug use), to presence of comorbid psychiatric disorders and 

sociodemographic differences. These findings provide support for the impetus to develop distinct 

concurrent disorders treatment programs for transition aged youth who have different needs than 

adults and may benefit from specialized supports (e.g., educational supports) that may not be 

required for adult patients.   
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We completed our exploration of psychiatric comorbidity in OUD with a final study looking at 

healthcare service utilization patterns and costs of care for non-substance-related mental health 

disorders (Chapter 6). We leveraged linkage with Provincial health administrative data holdings 

at ICES to supplement our observational cohort data. This allowed us to collect additional 

information on hospital-based care and outpatient physician visits that was not otherwise 

captured in our observational study. We found that approximately one in seven individuals in our 

cohort had ED visits or hospitalizations for mental health, unrelated to a primary substance use 

diagnosis during one year of follow up and that more than one in three had outpatient primary 

care or psychiatry visits for the same. Much of the outpatient mental healthcare was conducted 

by primary care physicians, therefore supporting a need for increased resources and training for 

concurrent disorders care specifically in this setting. Those who experienced visits to acute care 

services (EDs and inpatient hospitalizations) had substantially higher healthcare costs associated 

with their mental healthcare overall.   

 

STRENGTHS AND LIMITATIONS 

Our use of a sizeable prospective observational cohort recruited across multiple sites in Ontario, 

Canada had many benefits for the generalizability of our findings. Broad inclusion criteria were 

applied to reflect a real-world sample of individuals treated for OUD. Individuals were not 

excluded on the basis of mental health or physical health comorbidities as is often the case in 

experimental studies within this population. Longitudinal follow up for up to 12 months with 

routine urine drug screens and the ability to link data to health administrative data holdings to 

examine health service use were additional strengths. Using multiple approaches of design and 

methods, accessing data from different sources, and exploring self-report and objective measures 
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add further to the strength of this work. At the same time, biases including healthy user and 

volunteer biases may influence results and represented limitations. More information is needed 

on patients newly starting in OAT or those who are not enrolled in treatment as these individuals 

were not well-represented within our cohort. As with all observational studies, we are not able to 

establish causation and are limited to understanding associations between factors of interest and 

outcomes. Our use of administrative health data to identify health service use also carried 

limitations related to possible diagnostic coding errors or misclassification and we were limited 

to quantifying solely physician-based healthcare services and could not capture care provided by 

other multidisciplinary clinicians.  

 

Broader challenges remain in studying psychiatric comorbidity in individuals with OUD. As 

described, experimental studies evaluating the efficacy and effectiveness of OAT have largely 

excluded patients with psychiatric comorbidities. As observational studies represent the primary 

method by which psychiatric comorbidity can be studied in this population, their limitations are 

important to consider. There are challenges in assessing and identifying psychiatric 

comorbidities in this population. There are also challenges related to studying those who do not 

seek care. Use of administrative health records from sources such as EDs may help to identify 

some of these individuals, however pervasive stigma and negative healthcare interactions 

experienced by this population mean that many individuals may be missed even this way. 

Furthermore, the ability of administrative health records to capture in detail the mental health of 

individual patients or a population is limited. There is currently little research describing patient-

important outcomes within OUD (although this field is growing) and even less information on 

patient-important outcomes related to mental health and OUD. Within this thesis, we were 
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unable to examine any mental health-related outcomes beyond self-reported symptoms and 

healthcare service utilization. It will be critically important to know what patients themselves 

identify as important mental health-related treatment goals, and to begin to ascertain measurable 

outcomes such that meaningful data may be collected.  

 

FUTURE DIRECTIONS  

There is a need for further research on psychiatric comorbidity among patients with OUD and 

other concurrent disorders in general. The studies included herein provide a foundation for future 

work to expand our knowledge. We need more information on the longitudinal course of 

psychiatric comorbidity in OUD, knowing that symptoms of these disorders remit and recur over 

time, pose barriers for treatment, and are associated with outcomes related to substance use.  

Moreover, future research should aim to bridge the gap between observation and intervention. 

Clinicians and treatment programs require evidence-informed guidelines on the management of 

concurrent OUD and other mental health disorders. Investment is required to study specific 

interventions (biological, psychological, and social) for treatment of psychiatric comorbidities 

that occur alongside OUD.  Individuals with psychiatric comorbidity should not be excluded 

from trials given the high prevalence of comorbidity in this population. It will be particularly 

important to determine patient-important mental health-related outcomes for this field.  

 

CONCLUDING REMARKS 
 
Psychiatric comorbidity is common among patients with OUD and concurrent disorders require 

greater clinical and research attention. In this thesis work, we have established that: 1) 

psychological symptoms are common in people with OUD and are associated with substance 
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use, 2) the sensitivity of self-reported psychiatric diagnoses is low and we need other tools to 

identify psychiatric comorbidity in this population, 3) trauma and PTSD are prevalent in patients 

with OUD and may require focused intervention, particularly given the risks of associated 

suicidal ideation, 4) youth differ from adults in their psychiatric comorbidity and in other 

sociodemographic and substance use characteristics, suggesting a need for specialized youth-

targeted services, and 5) individuals receiving treatment for OUD also present to healthcare 

services for other mental health disorders, both in acute care settings (which are associated with 

greater healthcare costs) and in outpatient settings. Studying specific interventions or treatments 

for psychiatric comorbidity in OUD was outside the scope of this work. Future studies are 

needed to provide valuable insights into effective interventions for this population and grow an 

evidence base that will be later used to develop clinical management guidelines.  
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Exploring psychological symptoms and associated
factors in patients receiving medication-assisted
treatment for opioid-use disorder
Tea Rosic, Andrew Worster, Lehana Thabane, David C. Marsh and Zainab Samaan

Background
Patients receiving treatment for opioid-use disorder (OUD) may
experience psychological symptomswithout meeting full criteria
for psychiatric disorders. The impact of these symptoms on
treatment outcomes is unclear.

Aims
To determine the prevalence of psychological symptoms in a
cohort of individuals receivingmedication-assisted treatment for
OUD and explore their association with patient characteristics
and outcomes in treatment.

Method
Data were collected from 2788 participants receiving ongoing
treatment for OUD recruited in two Canadian prospective cohort
studies. TheMaudsley Addiction Profile psychological symptoms
subscale was administered to all participants via face-to-face
interviews. A subset of participants (n = 666) also received
assessment for psychiatric disorders with the Mini International
Neuropsychiatric Interview. We used linear regression analysis
to explore factors associatedwith psychological symptom score.

Results
The mean psychological symptom score was 12.6/40 (s.d. = 9.2).
Participants with psychiatric comorbidity had higher scores than
those without (mean 16.8 v. 8.6, P<0.001) and 31% of those with
psychiatric comorbidity reported suicidal ideation. Higher psy-
chological symptom score was associated with female gender

(B = 1.59, 95% CI 0.92–2.25, P<0.001), antidepressant prescrip-
tion (B = 4.35, 95% CI 3.61–5.09, P<0.001), percentage of opioid-
positive urine screens (B = 0.02, 95% CI 0.01–0.03, P<0.001), and
use of non-opioid substances (B = 1.92, 95% CI 0.89–2.95,
P<0.001). Marriage and employment were associated with lower
psychological symptoms.

Conclusions
Psychological symptoms are associated with treatment out-
comes in this population and the prevalence of suicidal ideation
is an area of concern. Our findings highlight the ongoing need to
optimise integrated mental health and addictions services for
patients with OUD.
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Background
In recent years, public and scientific attention surrounding addic-
tions has been dominated by the ‘opioid epidemic’, which remains
an ongoing public health crisis across North America and increas-
ingly in Europe.1 High rates of opioid use, opioid-use disorder
(OUD) and opioid-related deaths persist despite efforts to reduce
prescribing of opioid medications and increase available treatments
and harm-reduction strategies. The rise in opioid-related deaths,
increasing by more than 20% on average between 2011 and 2016,
has been most pronounced in the USA, Canada, Sweden, Norway,
Ireland, and England and Wales.1 Medication-assisted treatment
(MAT) for OUD, including methadone, a full opioid agonist and
buprenorphine, a partial opioid agonist, have demonstrated benefits
in the reduction of prescription and non-prescription opioid use;2,3

however, not all patients have favourable outcomes in treatment.4

Individuals with OUD have a high prevalence of comorbid
psychiatric disorders including depression and anxiety.5,6 These
comorbidities have been associated with worse retention in
treatment,7 opioid use5,6 and mortality.8 Many patients may also
experience psychological symptoms that do not meet full diagnostic
criteria for psychiatric disorders but may compromise well-being or
impair function nonetheless.7

The problem of psychological symptoms in patients receiving
treatment for substance use disorders is one of significant

complexity. It has long been acknowledged that individuals with
substance use disorders have a high prevalence of other comorbid
psychiatric disorders.9,10 Psychological symptoms may also be ‘sub-
stance-induced’ and occur secondary to a primary substance use
disorder, or in the context of intoxication or withdrawal.11,12

Numerous theories exist to explain the high rate of comorbidity
including common underlying genetic predisposition, common
neurobiological pathways and diagnostic confounding.12,13 The
natural history of psychological symptoms during MAT, and the
implications for treatment outcomes, are not definitively under-
stood. Unfortunately, patients with psychiatric comorbidity are
often excluded from experimental studies of MAT for OUD on
the basis of their comorbidity.14 Therefore, observational studies
must be relied upon to obtain information on these patients and
their course in treatment. There is an enduring need to optimise
the integration of mental health and addictions services; parallel,
rather than integrated, treatment continues to be the dominant
conceptual framework and therefore the dominant approach to
care.15 Resources available in addictions treatment to address
psychological or psychiatric comorbidity are often limited.15

A better understanding of the psychological symptoms experienced
by patients with OUD has the potential to inform clinical
assessments, management of underlying comorbidity, treatment
decision-making and resource allocation.
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Objectives
The objectives of this study are as follows: (a) to determine the
prevalence of psychological symptoms in a cohort of patients receiv-
ingMAT for OUD; (b) to determine the prevalence of psychological
symptoms among patients in this cohort with known comorbid psy-
chiatric disorders versus those without psychiatric comorbidity; and
(c) to explore the association between psychological symptoms and
demographic and clinical characteristics, including treatment out-
comes such as ongoing opioid and non-opioid substance use.

Method

Data
We used data from two large, prospective, cohort studies: the
GENetics of Opioid Addiction (GENOA) study and the
Pharmacogenetics of Opioid Substitution Treatment Response
(POST) study. Study methods for the GENOA project have been
previously described.5,16 Briefly, data collection for the GENOA
cohort occurred between 2011 and 2017, and information is avail-
able on 1390 individuals receiving treatment for OUD across 20
out-patient MAT clinics within Ontario, Canada. Participants
were eligible for study inclusion if they were at least 18 years old,
diagnosed with OUD as per the DSM-IV criteria,17 and enrolled
in MAT for their OUD. At study entry, participants provided infor-
mation on demographic characteristics, medical history, medica-
tions and clinical information on their MAT medication, dose
and duration in treatment. The POST study began recruitment in
May 2018 from out-patient MAT clinics within Ontario, Canada
and 1769 participants were recruited as of June 2019. Inclusion cri-
teria for this study were similar to that of the GENOA study: indi-
viduals diagnosed with OUD as per the DSM-5 criteria18 and
receiving MAT. Participants completed a similar baseline assess-
ment including demographic and clinical information.
Participants recruited to both studies were enrolled in ongoing
MAT, for varying lengths of time, at the time of study recruitment.
In both studies, participants were followed for 12 months and urine
drug screens to assess for ongoing opioid or other substance use
were conducted as per clinical protocol. All clinical sites included
in the studies are run centrally by the same management teams
through the Canadian Addiction Treatment Centres and all
follow the same treatment protocols. The authors assert that all pro-
cedures contributing to this work comply with the ethical standards
of the relevant national and institutional committees on human
experimentation and with the Helsinki Declaration of 1975, as
revised in 2008. Ethics approval was obtained from the Hamilton
Integrated Research Ethics Board (GENOA project ID 11-056;
POST project ID 4556), and all participants provided verbal and
written informed consent.

Records from these two cohort studies were merged and dupli-
cate enrolment was identified using patient name and birth date. In
the event of duplicate enrolment, data collected in the GENOA
study were retained and the duplicate from the POST study was
removed. Duplicate enrolment in both studies affected 339 partici-
pants (Fig. 1, study flow diagram). Participants were excluded from
this study’s main analyses if they were missing baseline data on psy-
chological symptoms (Fig. 1). This study is reported in accordance
with the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines.19

Study instruments and measures
The primary objective of this study was to determine the prevalence
of psychological symptoms in patients receiving MAT for OUD. At
study entry all participants were administered the Maudsley

Addiction Profile (MAP),20 a validated questionnaire examining
individuals’ self-reported substance use, physical and psychological
symptoms and social functioning in the past 30 days. Psychological
symptoms of depression and anxiety are measured by ten items
rated on five-point Likert scales and participants are asked to
report the frequency of symptoms including tension, fear, nervous-
ness, panic, hopelessness, worthlessness, anhedonia, loneliness and
suicidal ideation they have experienced in the past month.20 Each
item is rated as occurring ‘never’, ‘rarely’, ‘sometimes’, ‘often’, or
‘always’.20 A total score for psychological symptoms is calculated
by adding the item scores for a total symptom score that can
range from 0 to 40.20 The psychological symptoms subscale is
derived from the Brief Symptom Inventory,21 which is derived
from the Symptom Check List 90.22 All participants received face-
to-face interviews with a research assistant and the data were
entered into the Research Electronic Data Capture tool.23,24 The
first 666 participants consecutively recruited into the GENOA
study received extensive assessment of psychiatric comorbidity
using the MINI International Neuropsychiatric Interview version
6.0.25 This allowed for identification of comorbid psychiatric disor-
ders including mood disorders, anxiety disorders, psychotic disor-
ders, substance use disorders and eating disorders. The MINI was
not administered to subsequently recruited participants because of
the time burden of administration.

Assessment of treatment outcome was conducted using urine
drug screen results to identify continued opioid use. An opioid-
positive urine screen was defined as a non-methadone- or bupre-
norphine-positive opioid screen.We were therefore able to calculate
the percentage of opioid-positive urine screens for each participant.
As participants report on psychological symptoms in the past 30
days at time of study entry, we elected to examine urine drug
screens also in the period prior to study entry. By doing so, the
results of both psychological symptom assessment and urine drug
screens were as close in time as possible. In the GENOA study,
the results of urine drug screens were available for the 3-month
interval prior to study entry and the mean number of urine drug
screens was 16. In the POST study, the results of urine drug
screens were available for up to 12 months prior to study entry
and the mean number of urine drug screens was 45. To further
assess treatment outcome, we also examined the percentage of

Total GENOA study
participants recruited = 1390  

Total POST study participants
recruited = 1769 

Unique participants enrolled in
the study, n=  2820

Duplicates removed, n=339

Participants included in
analyses, n=2788 

Participants excluded due to
missing Maudsley Addiction

Profile data, n=32 

Fig. 1 Study flow diagram.

GENOA, GENetics of Opioid Addiction; POST, the Pharmacogenetics of Opioid
Substitution Treatment Response study.
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non-opioid-positive urine drug screens collected during the same
period prior to study entry. This includes urine screens positive
for amphetamines, benzodiazepines and cocaine. Amphetamine-
or benzodiazepine-positive urines were not counted for patients
with confirmed amphetamine or benzodiazepine prescriptions in
their medical chart. Urine drug screens were conducted as per
routine clinical care at the Canadian Addiction Treatment Centre
sites, at a weekly or fortnightly frequency, using the IMDxTM

Prep assay26 for morphine, oxycodone, fentanyl, cocaine, amphet-
amine, methamphetamine, diazepam, methadone metabolite and
buprenorphine.

Analysis
Our first objective was to determine the prevalence of psychological
symptoms in this study cohort. We used Stata version 15.127 to
conduct all statistical analyses. We present data on demographic
characteristics and psychological symptoms using descriptive statis-
tics with continuous variables summarised as means and s.d. for
normally distributed variables, and medians with interquartile
range (IQR) for skewed data. Categorical variables were sum-
marised as percentages. Our second objective was to assess the
prevalence of psychological symptoms among patients with
known comorbid psychiatric disorders identified using the MINI,
who we compared with those patients with no psychiatric
comorbidity identified. Group differences were assessed using inde-
pendent samples t-tests for continuous variables and chi-square
tests for dichotomous variables. Our third and final objective was
to explore the association between participant characteristics and
psychological symptoms.

We constructed a linear regression model with total psycho-
logical symptom score (ranging from 0 to 40) as the dependent vari-
able. Sociodemographic characteristics included as covariates in the
regression analysis were selected based on previous research sug-
gesting potential influence on psychological symptoms. These
included: (a) age, as older age has been associated with underreport-
ing of psychological symptoms;28 (b) gender, because of known
gender differences in mental health disorders and psychological pat-
terns such as internalising and externalising;29 (c) marital status,
which has been demonstrated to confer mental health benefits for
both men and women;30 and (d) employment status, as unemploy-
ment has been established in numerous studies to impair mental
health.31

The clinical characteristics included as covariates in the regres-
sion model included: (a) type of MAT (i.e. methadone or buprenor-
phine), (b) duration in treatment, and (c) prescription of an
antidepressant medication. Finally, we included the percentage of
opioid-positive urine drug screens (continuous), and the presence
of non-opioid substance use (dichotomous) as covariates in the
model in order to assess the association between psychological
symptoms and substance use during treatment, adjusting for the
other aforementioned factors.

The linear regressionmodel was constructed as described above.
Model diagnostics were assessed to ensure that the assumptions for
linear regression analysis were adequately met. This included testing
for multicollinearity with variance inflation factor, testing for
homoscedasticity by plotting residuals against fitted values, graph-
ing residuals against a normal curve and assessing P-P and Q-Q
plots for assessment of the normality of residuals. The level of sig-
nificance for hypothesis testing was set at α = 0.05 for all analyses.
Our sample size of 2788 participants was sufficiently powered to
conduct the analyses described above, such that there were at least
ten participants per covariate included in the model.32 Finally, we
conducted subgroup analysis by gender in light of increasing aware-
ness that gender is associated with biological and social differences

that contribute to differential health outcomes, which warrant
understanding.

Results

Demographic and clinical characteristics
Altogether, 2788 participants met study inclusion criteria and were
included in the analyses (Fig. 1). Information on participant demo-
graphic and clinical characteristics is detailed in Table 1: men
accounted for 57% of the cohort (n = 1575), and participants’
mean age was 38.5 years (s.d. = 11). The majority of participants
held at least a high school diploma (n = 2098; 75.3%) but were
unemployed (n = 1819; 65.2%). Methadone was the most com-
monly prescribed MAT (85%) and the median methadone dose
was 65 mg per day (IQR = 60), and the median dose of buprenor-
phine was 12 mg per day (IQR = 8). In addition to their MATmedi-
cation, 26.4% of participants were prescribed an antidepressant
medication (n = 737). The median duration in treatment was 2
years (IQR = 4.42). In total, 37% of participants were abstinent
from any ongoing opioid use, as measured by urine drug screens,
for the 3 months prior to study entry. Individuals with ongoing
opioid use had on average 30% of urine screens positive for
opioids (s.d. = 29.3). Only 11% of participants were entirely abstin-
ent from non-opioid substances (i.e., amphetamines, benzodiaze-
pines and cocaine).

Psychological symptoms
In the entire study sample of 2788 participants, the mean total psy-
chological symptoms score was 12.6 out of 40 (s.d. = 9.2; Table 2).
Altogether, 92% of participants endorsed at least one psychological
symptom present in the past 30 days (data not shown). The most

Table 1 Participant demographic and clinical characteristics
(N = 2788).

Characteristic Value

Sociodemographic
Age, years: mean (s.d.) 38.5 (11)
Male gender, n (%) 1575 (56.5)
White ethnicity, n (%) 2207 (79.2)
Married or common law, n (%) 840 (30.1)
Education, n (%)

Less than high school 690 (24.8)
High school 1295 (46.5)
Post-secondary 803 (28.8)

Unemployment, n (%) 1819 (65.2)
Clinical
Type of medication-assisted treatment, n (%)

Methadone 2369 (85.0)
Buprenorphine 419 (15.0)

Dose, mg/day: median (IQR)
Methadone 65 (60)
Buprenorphine 12 (8)

Duration in treatment, years: median (IQR) 2 (4.42)
Number of opioid urine drug screens, mean (s.d.) 31.3 (24.2)
Opioid abstinence, n (%) 1031 (37.0)
Percentage of opioid-positive urine drug screens among non-

abstainers; mean (s.d.)
30.1 (29.3)

Abstinence from other substances, n (%) 317 (11.4)
Percentage of positive urine drug screens among non-abstainers of other

substances, mean (s.d.)
Amphetamines (n = 229) 57.2 (35.4)
Benzodiazepines (n = 559) 32.1 (29.6)
Cocaine (n = 935) 49.2 (34.7)

Antidepressant medication prescription, n (%) 737 (26.4)

Psychological symptoms, medication-assisted treatment and opioid-use disorder
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commonly endorsed symptoms were feeling tense (80%), feeling no
interest in things (70%), feeling lonely (66%) and feeling hopeless
about the future (64%; Table 2). The mean total psychological
symptoms score was lower in men compared with females (11.4
(s.d. = 8.7) v. 14.1 (s.d. = 9.5); t =−7.5, P<0.001; data not shown).

Among the subset of 666 participants who received comprehen-
sive assessment of psychiatric comorbidity using the MINI, 400
individuals (60%) were identified to have a comorbid mood,
anxiety, psychotic or eating disorders. We compared the prevalence
of psychological symptoms in these participants, with the preva-
lence of psychological symptoms in participants identified not to
have a psychiatric comorbidity (Table 2). The prevalence of every
symptom was higher among those patients with psychiatric
comorbidity (Table 2). The total psychological symptoms score
was also significantly higher in patients with psychiatric comorbid-
ity than those without (16.8 v. 8.6, P<0.001; Cohen’s d =−1.01, 95%
CI −1.18 to −0.85). Notably, 31% of participants with psychiatric
comorbidity endorsed thoughts of ending their life in the past 30
days, whereas this figure was 11% in participants who were not
identified to have psychiatric comorbidity (P<0.001). Overall, the
prevalence of suicidal ideation was similar in men and women
(22% v. 20%, χ2 = 1.68, P = 0.195; data not shown)

Factors associated with psychological symptom score
Higher psychological symptom score was associated with female
gender, antidepressant prescription, ongoing opioid use and use
of non-opioid substances (Table 3). Female gender was associated

with two points higher on the psychological symptom score, on
average, adjusting for the other covariates (B = 1.59, 95% CI 0.92–
2.25, P<0.001). For each percentage point more of opioid-positive
urine drug screens, psychological symptom score was associated
with a 0.02 increase (B = 0.02, 95% CI 0.01–0.03, P<0.001). Any
use of non-opioid substances detected by urine drug screens was
associated with about two points higher psychological symptom
score, on average (B = 1.92, 95% CI 0.89–2.95, P<0.001). Lower
psychological symptom score was associated with younger age,
(B =−0.08, 95% CI −0.11 to −0.05, P<0.001), being married or in
a common-law relationship (B =−1.72, 95% CI −2.43 to −1.02,
P<0.001), being employed (B =−2.75, 95% CI −3.45 to −2.05,
P<0.001) and treatment with buprenorphine (B =−1.13, 95%
CI −2.06 to −0.02, P = 0.017; Table 3).

Subgroup analysis by gender resulted in similar findings to those
of the primary analysis described above (Table 3). For both men and
women, psychological symptom score was associated with age,
marital status, employment, antidepressant prescription and use of
non-opioid substances (Table 3). The association between higher
psychological symptom score and more ongoing opioid use
appears to be present in women (B = 0.04, 95% CI 0.02 to 0.06,
P<0.001) but not in men (B = 0.01 95% CI −0.003 to 0.03,
P = 0.134; Table 3). Treatment with buprenorphine as compared
with methadone was not associated with psychological symptom
score in men (B =−0.89, 95% CI −2.08 to 0.30, P = 0.141),
but showed a trend towards statistical significance in women
(B =−1.45, 95% CI −2.93 to 0.03, P = 0.054; Table 3).

Table 2 Psychological symptoms (N = 2788)

Psychological symptomsa Total sample (N = 2788)

Participants assessed for comorbid psychiatric disordersb (n = 666)

Psychiatric
comorbidityc (n = 400)

No psychiatric
comorbidityd (n = 266) χ2 t-test P

Total score; mean (s.d.) 12.6 (9.2) 16.8 (8.9) 8.6 (6.9) – −12.79 <0.001
Feeling tense, n (%) 2230 (80.0) 372 (93.0) 206 (77.4) 85.8 – <0.001
Suddenly scared for no reason, n (%) 1187 (42.6) 230 (57.5) 85 (32.0) 62.9 – <0.001
Feeling fearful, n (%) 1304 (46.8) 252 (63.0) 98 (36.8) 72.7 – <0.001
Nervousness or shakiness inside, n (%) 1741 (62.4) 320 (80.0) 139 (52.3) 92.5 – <0.001
Spells of terror or panic, n (%) 1224 (43.9) 251 (62.8) 78 (29.3) 84.9 – <0.001
Feeling hopeless about the future, n (%) 1795 (64.4) 328 (82.0) 148 (55.6) 85.4 – <0.001
Feelings of worthlessness; n (%) 1580 (56.7) 292 (73.0) 115 (43.2) 83 – <0.001
Feeling no interest in things, n (%) 1942 (69.7) 332 (83.0) 158 (59.4) 60.6 – <0.001
Feeling lonely, n (%) 1825 (65.5) 323 (80.8) 144 (54.0) 77.2 – <0.001
Thoughts of ending your life, n (%) 594 (21.3) 123 (31.0) 30 (11.3) 35.4 – <0.001

a. Each item in the Maudsley Addiction Profile psychological symptoms subscale is assessed on a five-point Likert scale ranging from ‘never’ (score of 0) to ‘always’ (score of 4) experiencing
the symptom. In this table we present the frequency of scores of >1 for each symptom, indicating the presence of the symptom but not the intensity.
b. A subset of participants received the Mini International Neuropsychiatric Interview (MINI) diagnostic interview to identify comorbid psychiatric disorders (n = 666).
c. Participants identified as meeting criteria for a comorbid mood, anxiety, psychotic or eating disorders using the MINI.
d. Participants identified as not meeting criteria for a comorbid mood, anxiety, psychotic or eating disorders using the MINI.

Table 3 Multivariable model of demographic and clinical factors associated with psychological symptom score (N = 2778)

Covariate

Primary analysis Subgroup analysis

Total sample Women Men

Ba 95% CI P Ba 95% CI P Ba 95% CI P

Age, years −0.08 −0.11 to −0.05 <0.001 −0.08 −0.14 to −0.03 0.002 −0.07 −0.11 to −0.03 <0.001
Female gender 1.59 0.92 to 2.25 <0.001 − − − − − −

Married −1.72 −2.43 to −1.02 <0.001 −2.84 −4.03 to −1.65 <0.001 −1.25 −2.17 to −0.34 <0.001
Employed −2.75 −3.45 to −2.05 <0.001 −2.24 −3.36 to −1.13 <0.001 −2.72 −3.58 to −1.86 <0.001
Buprenorphine −1.13 −2.06 to −0.02 0.017 −1.45 −2.93 to 0.03 0.054 −0.89 −2.08 to 0.30 0.141
Duration in treatment, years 0.06 −0.02 to 0.13 0.149 0.11 −0.01 to 0.23 0.072 0.003 −0.10 to 0.11 0.953
Antidepressant Prescription 4.35 3.61 to 5.09 <0.001 4.08 2.98 to 5.18 <0.001 4.61 3.60 to 5.62 <0.001
Percentage of opioid-positive urine screens 0.02 0.01 to 0.03 <0.001 0.04 0.02 to 0.06 <0.001 0.01 −0.003 to 0.03 0.134
Use of non-opioid substances 1.92 0.89 to 2.95 <0.001 1.84 0.19 to 3.49 0.029 1.98 0.67 to 3.29 0.003

a. Estimated beta coefficient.

Rosic et al

.�����  ��/���� ������� 
0����������
9
1/�.�����1/���
��	�2
�/������/:���/���
����

Tea Rosic
150



Discussion

Main findings
In this large study involving two cohorts of patients receiving out-
patient MAT for OUD, we found that the majority of participants
reported psychological symptoms during treatment. Higher psycho-
logical symptoms were associated with worse treatment outcomes
including more opioid use in women and use of non-opioid sub-
stances in both men and women. Our results highlight psychological
symptoms as an area of need for patients enrolled in this treatment.
These data contribute to a growing body of literature on the mental
health of patients with OUD.

Comparison with findings from other studies
A challenge for situating our findings in the pre-existing literature is
the considerable variation between studies in the measures used for
the assessment of psychological symptoms. A systematic review by
Fingleton et al in 2015 examined changes in mental health during
MAT and identified 19 different instruments used to measure psy-
chological symptoms in the included studies.33 This review con-
cluded that mental health significantly improved in 14 out of 22
included studies though improvements were not always sustained.31

There are a handful of previous studies that examined psycho-
logical symptoms using the MAP with which our results can be
compared.34–37 In a small observational study of 15 patients begin-
ning MAT for OUD, psychological symptoms were measured at
baseline and following 8 weeks of treatment.37 The authors found
that the mean psychological symptoms score at baseline was 20.1,
and at 8-week follow-up this decreased to 13.34 These findings are
consistent with ours, seeing as patients in our study were enrolled
in treatment for significantly longer than 8 weeks on average (and
had a mean psychological symptom score of 12.6 out of 40). The
most commonly reported symptoms were ‘feeling tense’ and
‘feeling no interest in things’;34 the same was the case in our
study. We caution careful interpretation of specific items being
more commonly reported as there is a possibility that the individual
items reported more frequently reflect a property of the question-
naire itself, rather than symptoms experienced by patients, if these
items are worded in a way that makes them more likely to be
endorsed. Another observational study including 404 participants
found a slightly lower prevalence of symptoms of anxiety and
depression than those identified in our cohort.35 For example, for
the two most commonly reported symptoms, ‘feeling tense’ and
‘feeling no interest in things’, rates in the study were 62–66% and
50–60% at study intake, respectively.

Finally, two randomised controlled trials also used the MAP to
assess change in psychological symptoms during treatment.36,37 The
first study included 235 participants and found the mean psycho-
logical symptoms score at baseline to be 29.7 (s.d. = 7.7) with a
reduction to 24 after 36 months of treatment.37 The second rando-
mised controlled trial also identified ‘feeling tense’ and ‘feeling no
interest in things’ as the most commonly reported psychological
symptoms at baseline in a cohort of 45 patients receivingmethadone
treatment in a community setting.36 This study also identified a
slightly lower prevalence of these symptoms than that in our
study: 58 and 56%, respectively, with decreases in prevalence to
53 and 54%, respectively, after 1 year of treatment.36

Interpretation of our findings
What level of psychological symptoms, as measured using theMAP,
is clinically significant in terms of having an impact on functioning
and requiring intervention is unknown. There are no defined stan-
dards for interpretation of the MAP or validation against clinical

diagnosis of anxiety or depressive disorders. Our finding that indi-
viduals with confirmed psychiatric diagnoses had significantly
higher psychological symptom scores than individuals without psy-
chiatric comorbidity supports the suggestion that higher symptoms
may have a clinical relevance. This finding suggests that interven-
tion, whether psychological or pharmacological, may be warranted
and raises questions about the services provided for managing psy-
chological or psychiatric symptoms in MAT clinics. We also found
an association between antidepressant prescription and increased
psychological symptoms, suggesting that antidepressant treatment
alone is insufficient to eliminate psychological symptoms, although
it is certainly possible that without antidepressant treatment these
individuals would have even higher psychological symptoms.

Suicidal ideation

A troubling finding of this study was that 21% of participants
reported suicidal thinking in the past 30 days. This rate was
higher among participants with identified psychiatric comorbidity
at 31%. Our findings are consistent with previous studies in patients
with OUD that have documented suicidal ideation in about 20–25%
of patients.35,36 In comparison, a study of patients using substances
in primary care (most with non-opioid substance use) found a
12.1% prevalence of past month suicidal ideation.38 Suicidal idea-
tion is a significant concern in patients with OUD, a population
in which rates of overdose and mortality are alarmingly high and
increasing.1 Recent US estimates indicate that more than 40% of
suicide and overdose deaths in 2017 involved opioids39 and rates
of suicide by opioid overdose are likely underestimated as it is dif-
ficult to assess intent in overdose deaths.40 Opioids have high lethal-
ity in overdose, whether unintentional or intentional and there is
strong evidence that access to lethal means increases risk for
suicide.41 This points to a pressing need to identify and manage sui-
cidal ideation in this high-risk population.

Buprenorphine versus methadone

We found that treatment with buprenorphine was associated with
lower psychological symptoms, as compared with treatment with
methadone, although this finding did not hold in subgroup analysis
by gender. There is no readily discernible biological explanation for
this finding and its significance is unclear. Notably, Fingleton et al
identified tentative evidence to suggest methadone was less effective
at improving mental health than other types of MAT.33 It is possible
that there are systematic differences between patients who end up
on treatment with buprenorphine as compared with methadone
that could explain the finding that they have fewer psychological
symptoms. We examined differences in demographic characteris-
tics in our participants with methadone compared with buprenor-
phine treatment and found no significant differences between the
groups in age (mean age 38.6 v. 37.7, P = 0.133), gender (57% v.
56%, P = 0.876), high school education (47% v. 44%, P = 0.259) or
marital status (30% v. 32%, P = 0.312). In contrast, there was a sig-
nificant difference between the two treatment groups in mean dur-
ation in treatment (methadone 4.2 years v. buprenorphine 1.8 years,
P<0.001) and ongoing opioid use (mean percentage of opioid-posi-
tive urine screens: methadone 20.1, buprenorphine 12.5, P<0.001).
Finally, the finding that employment and marital status was asso-
ciated with a positive impact on psychological symptoms (i.e.
lower symptoms) highlights the importance of supporting patients
to achieve improvements in social functioning during treatment.

Strengths and limitations
This study is strengthened by its large sample size and multisite
design, which lends increased confidence in the results. The use of
the MAP, a validated tool for assessment of symptoms in patients

Psychological symptoms, medication-assisted treatment and opioid-use disorder
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with substance use disorders, is an added strength. This study, like
others, was susceptible to healthy user and volunteer biases, such
that individuals with fewer psychological symptoms may have
been more likely to participate. We have no way to explore this
issue empirically. As is the case in all observational studies, we are
unable to establish a causal relationship; whether a greater burden
of psychological symptoms leads to increased substance use, or
increased substance use causes a greater burden of psychological
symptoms is unknown. The measurement of psychological symp-
toms in this study using the MAP20 (derived from the Brief
Symptom Inventory,21 itself derived from the Symptom Check
List 9022) does not capture the complete psychological profile of
respondents, but rather focuses on anxiety and depression symp-
toms – a limitation of this study. However, the ability of the psycho-
logical symptoms subscale to discriminate between patients with
psychiatric comorbidity as diagnosed by the MINI (higher psycho-
logical symptom scores) and those without psychiatric comorbidity
(lower psychological symptom scores) as evidenced by a large effect
size (Cohen’s d =−1.01, 95% CI −1.18, −0.85) suggests that despite
limitations, the measure discriminates between these groups of
patients well.

This study is also limited by the assessment of psychological
symptoms cross-sectionally. We note that the median duration in
treatment was 2 years; whether these results generalise to patients
newly starting MAT is unknown. We would hypothesise that
patients newly starting MAT may be at greater risk of experiencing
psychological symptoms in the context of possible opioid with-
drawal, relapses to substance use or undertreatment of comorbid
psychiatric disorders in the initial stages of MAT. In contrast to
this hypothesis, we found that longer time in treatment was asso-
ciated with slightly higher report of psychological symptoms.

How well these results would generalise to settings outside of
Ontario, Canada, to other settings in North America or to other
areas of the world is unclear. In Canada, MAT primarily takes on
a harm-reduction role, such that retention in treatment is not con-
tingent on abstinence from opioid or other substance use. In this
setting, concerns around patient factors that may be associated
with ongoing opioid or polysubstance use is inherently heightened,
particularly because of risks of opioid overdose and mortality.

This study focused solely on one dimension of treatment
outcome, namely substance use, as measured by urine drug
screens. There are many other potentially important treatment out-
comes that should be considered but fell outside of the scope of this
study, including treatment retention, suicide-related behaviours,
opioid overdose or death and the use of psychiatric or emergency
department services.

Directions for future study
Considering the notable prevalence and risks associated with sui-
cidal ideation in this population, future research should explore
the association between suicidal ideation and overdose, death and
contact with psychiatric services. Whether different forms of
MAT produce different outcomes with respect to psychological
symptoms should also be investigated. Finally, future studies may
wish to examine psychological symptoms over time and identify
factors that influence their trajectory.
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Abstract

Background: Patients with opioid use disorder (OUD) frequently present with comorbid psychiatric illnesses which
have significant implications for their treatment outcomes. Notably, these are often identified by self-report. Our
study examined the sensitivity and specificity of self-reported psychiatric diagnoses against a structured diagnostic
interview in a cohort of patients receiving outpatient pharmacological treatment for OUD.

Methods: Using cross-sectional data from adults receiving outpatient opioid agonist treatment for OUD in clinics
across Ontario, Canada, we compared participants’ self-reported psychiatric diagnoses with those identified by the
Mini Neuropsychiatric Interview (MINI) Version 6.0 administered at the time of study entry. Sensitivity and specificity
were calculated for self-report of psychiatric diagnoses.

Results: Amongst a sample of 683 participants, 24% (n = 162) reported having a comorbid psychiatric disorder.
Only 104 of these 162 individuals (64%) reporting a comorbidity met criteria for a psychiatric disorder as per the
MINI; meanwhile, 304 (75%) participants who self-reported no psychiatric comorbidity were in fact identified to
meet MINI criteria for a psychiatric disorder. The sensitivity and specificity for any self-reported psychiatric diagnoses
were 25.5% (95% CI 21.3, 30.0) and 78.9% (95% CI 73.6, 83.6), respectively.

Conclusions: Our findings raise questions about the utility of self-reported psychiatric comorbidity in patients with
OUD, particularly in the context of low sensitivity of self-reported diagnoses. Several factors may contribute to this
including remittance and relapse of some psychiatric illnesses, underdiagnosis, and the challenge of differentiating
psychiatric and substance-induced disorders. These findings highlight that other methods should be considered in
order to identify comorbid psychiatric disorders in patients with OUD.
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Background
The opioid crisis continues to be a major public health
problem worldwide [1–4]. In 2017, it was estimated that
40.5 million people globally were dependent on opioids,
although trends varied between countries [1]. The bur-
den of opioid use and dependence is significantly more
prevalent in North America compared to other parts of
the world [1]. In Canada, overdose deaths and hospitali-
zations related to opioid use disorder (OUD) have
remained high despite increasing awareness and inter-
vention [5, 6]. In the United States, opioids are involved
in the majority of deaths related to drug overdose, which
rose to an all-time high in 2019 with 49,860 overdose
deaths involving opioids [7–9]. The impacts of the
COVID-19 pandemic have additionally exacerbated pre-
existing issues relating to access to appropriate treat-
ment and interventions, ensuring that the opioid crisis
will remain an ongoing concern for patients and families,
healthcare workers, and policymakers alike [9].
Patients with substance use disorders (SUD) experi-

ence comorbid psychiatric disorders, such as depression
and anxiety, at rates higher than the general population
[10]. Canadian data suggest that the 12-month preva-
lence of psychiatric comorbidity is 5 to 6 times higher
among individuals with substance dependence compared
to the general population (OR 5.29, 95% CI 3.90, 7.17)
[10]. Additionally, patients with psychiatric disorders re-
port higher rates of substance use problems and are ap-
proximately twice as likely to have SUDs [10, 11]. This
comorbidity is exacerbated in patients with OUD who
appear to have even higher lifetime prevalence of psychi-
atric disorders compared to those with other SUDs and
the general population; lifetime rates are generally
greater than 40%, although there is considerable variabil-
ity in reported rates across studies [12]. We have previ-
ously found that among patients receiving methadone
maintenance treatment for OUD, approximately 80% of
participants had a comorbid psychiatric disorder, with
43% having an anxiety disorder, and 41% having a mood
disorder [11]. Psychiatric disorders are similarly associ-
ated with an increased risk of developing OUD in indi-
viduals who are prescribed opioids for pain (OR 1.46,
95% CI 1.12, 1.91) [13].
The importance of understanding a patient’s psychi-

atric comorbidities in the context of their OUD should
not be understated. When assessing patients, it may be
challenging to determine whether their symptoms are
due to a psychiatric comorbidity, or secondary to sub-
stance use [14]. These comorbidities also must be con-
sidered in the context of treatment. For patients with
OUD, psychiatric comorbidities have been associated
with worse clinical outcomes. A study examining reten-
tion in buprenorphine treatment found the presence of
any comorbid mental illness to have a hazard ratio of

1.05 (95% CI 1.01, 1.10) for treatment discontinuation at
three years [15] while inpatient mental health treatment
was associated with a hazard ratio of 1.2 (95% CI 1.19,
1.30) for treatment discontinuation [16]. Similarly, psy-
chiatric comorbidity conferred higher hazard for attri-
tion from methadone treatment (hazard ratio 1.20, 95%
CI 1.06, 1.35) [15]. In studying the impact of psycho-
logical symptoms in OUD treatment outcomes, we have
previously found that psychological symptoms were as-
sociated with higher percentages of opioid-positive drug
screens (B = 0.02, 95% CI 0.01–0.02 = 3) and non-opioid-
positive drug screens (B = 1.92, 95% CI 0.89, 2.95) [14].
The prevalence of depression and anxiety disorders in
opioid-related overdoses reaches rates greater than 30%
[17], and severe depression (OR 2.46, 95% CI 1.24, 4.89),
post-traumatic stress disorder (PTSD) (OR 2.77, 95% CI
1.37, 5.60), and psychosis (OR 2.39, 95% CI 1.10, 5.15)
are significantly associated with opioid overdoses [18]. In
a study looking at factors associated with mortality
among heroin users, a history of psychiatric treatment
was associated with a hazard ratio of 6.21 (95% CI 2.52,
15.33) for all-cause mortality [19].
Psychiatric comorbidity is also associated with lower

reported quality of life for patients with OUD [20]. Epi-
demiological data on patient outcomes, in addition to
other clinical and systems-level research, have reinforced
the need for concurrent disorders treatment that inte-
grates treatment for psychiatric disorders and addictions
[10, 21].
Most commonly in substance use treatment programs,

the record of historical mental health diagnoses is based
on patient self-report [22]. The utility of self-reported
psychiatric diagnoses within patients with SUDs was
examined by Neumann and colleagues [22] who found
self-reported diagnoses of bipolar disorder and depres-
sion were often not confirmed by current clinical mea-
sures, and many participants had undiagnosed
psychiatric disorders. In light of these findings and a
clinical reliance on patient self-report, the objective of
this study was to examine the sensitivity and specificity
of patient-reported psychiatric diagnoses in a cohort of
patients receiving outpatient pharmacological treatment
for OUD.

Methods
Data were collected in the GENetics of Opioid Addiction
(GENOA) prospective cohort study conducted in On-
tario, Canada. The objective of the GENOA study was to
examine biological and social factors affecting treatment
outcome and course for patients with OUD [23]. Partici-
pants were recruited from 20 outpatient opioid agonist
treatment clinics between 2011 and 2017. All clinics
were run by the same management teams and followed
the same treatment protocols. Inclusion criteria required
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participants to be a minimum of 18 years of age, to meet
diagnostic criteria for OUD as per DSM-IV criteria, [24]
and to be enrolled in opioid agonist therapy (primarily
methadone). At the time that this study was conducted,
buprenorphine-naloxone was not covered through the
Ontario provincial drug plan, thus greatly limiting its ac-
cess, and making methadone the primary opioid substi-
tution treatment available. No restrictions were placed
on participants’ duration in treatment; therefore, individ-
uals were enrolled in treatment for different lengths of
time at the time of study entry. This study was con-
ducted in accordance with the Declaration of Helsinki
Ethical Principles for Medical Research Involving Hu-
man Subjects. Ethics approval was obtained from the
Hamilton Integrated Research Ethics Board (project ID
11–056) and all participants provided informed consent.
We report the present study following the Strengthening
the Reporting of Observational Studies in Epidemiology
(STROBE) guidelines [25].
At study intake, all participants completed extensive

baseline assessments performed by trained interviewers,
including assessment of sociodemographic and clinical
information (including opioid agonist treatment history).
All participants were asked to self-report their medical
history, with the open-ended question: “Do you have any
medical conditions or health problems?” Responses to
this question were recorded in an open-ended text field
and later summarized into diagnostic categories by two
study authors (KL and EX) in duplicate for consistency
and accuracy.
Self-reported psychiatric diagnoses were compared

against a diagnostic interview using the Mini Neuro-
psychiatric Interview (MINI) version 6.0 [26] a standard-
ized and structured tool widely used in research and
clinical settings [24]. The MINI has been validated
against the Structured Clinical Interview for Diagnostic
and Statistical Manual of Mental Disorders (SCID) and
the Composite International Diagnostic Interview (CIDI)
[26]. In comparison to the SCID, the sensitivity of the
MINI was 70% or greater for 19 out of 22 diagnoses
evaluated by the SCID while the specificity was 85% or
higher for all diagnoses. When compared to the CIDI,
the MINI had a sensitivity of 70% or greater for 7 out of
11 diagnoses captured by the CIDI and had a specificity
of 70% or greater for all diagnoses. The MINI had excel-
lent interrater reliability with 70% of interrater kappa
values 0.90 or above. The retest reliability of the MINI
was good with 61% of the retest kappa values being
above 0.75. Additionally, the agreement between diagno-
ses made by general practitioners using the MINI and
diagnoses from psychiatrists was 85% [26]..
The first 690 participants consecutively recruited into

the study were administered the MINI version 6.0 [26].
Use of the MINI was subsequently discontinued due to

time burden of administration. The MINI interview en-
compasses assessments of mood disorders (major de-
pression and bipolar disorder), anxiety disorders (panic
disorder, agoraphobia, social anxiety disorder, general-
ized anxiety disorder), obsessive-compulsive disorder
(OCD), PTSD, psychotic disorders (schizophrenia, schi-
zoaffective disorder, schizophreniform disorder, brief
psychotic disorder, substance induced psychotic dis-
order, and psychotic disorder not otherwise specified),
and eating disorders (anorexia nervosa and bulimia ner-
vosa). In order to reasonably compare self-reported
psychiatric diagnoses with diagnoses identified by struc-
tured diagnostic interview, we only considered relevant
the diagnoses assessed for in the MINI (for example, at-
tention deficit hyperactivity disorder is not included in
the MINI and was therefore excluded from self-report).
Antisocial personality disorder is examined in the MINI,
however this diagnosis was not self-reported by any of
the study participants and was therefore excluded from
the present analyses. No other personality disorders are
identified using the MINI.
We used descriptive statistics to summarize partici-

pant demographic and clinical characteristics, using
mean values with standard deviation (SD) or median
values with interquartile range (IQR) for continuous var-
iables, and frequencies for categorical variables. Sensitiv-
ity and specificity values were calculated for each of the
following disorders: any psychiatric disorder, depression,
bipolar disorder, anxiety disorder, OCD, PTSD, psych-
otic disorder, and eating disorder. All analyses were con-
ducted using Stata version 15.1.

Results
Altogether, 1390 participants were recruited into the
GENOA study, and upon exclusion of participants re-
cruited in duplicate (n = 30) and participants who did
not receive the MINI diagnostic interview (n = 677), our
final study sample consisted of 683 participants (Fig. 1.
Study flow diagram). We summarize participant charac-
teristics in Table 1: the mean age was 39.1 years (SD =
11.4) and males composed 58% of the cohort (n = 395).
The unemployment rate was 66% (n = 450). The re-

ported mean age at first opioid use was 25.5 years (SD =
8.8) and the median years spent in treatment was 3 (Q1,
Q3 = 1, 6). The mean methadone dose for the partici-
pants was 77mg/day (SD = 46.5). Three participants in
this study sample were prescribed buprenorphine-
naloxone (0.4%) at the time of recruitment. At study
entry, the percentage of participants that reported being
abstinent from opioids was 49% (n = 335). The median
percentage of opioid-positive drug screens in partici-
pants who reported being non-abstinent at the begin-
ning of the study was 25% (Q1, Q3 = 10, 58.2).
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Amongst all study participants, 104 (15.2%) reported a
diagnosis of depression, 15 (2.2%) reported a diagnosis
of bipolar disorder, 102 (14.9%) reported a diagnosis of
an anxiety disorder, and 27 (4.0%) reported a diagnosis
of PTSD. Less frequently reported diagnoses were OCD,
psychotic disorders, and eating disorders. In total, 162
(23.7%) participants self-reported a history of psychiatric
comorbidity (Table 2).
The sensitivity and specificity of self-reported psychi-

atric diagnoses are reported in Table 3.
Of the 162 participants who self-reported any psychi-

atric comorbidity, 104 met criteria for a comorbidity as
per the MINI and 58 did not. Furthermore, 304 partici-
pants who reported no psychiatric comorbidity were
identified to meet MINI criteria for a psychiatric dis-
order. The sensitivity and specificity for any self-
reported psychiatric diagnoses was 25.5% (95% CI 21.3,
30.0) and 78.9% (95% CI 73.6, 83.6), respectively.

The sensitivity and specificity for self-reported depres-
sion was 17.9% (95% CI 12.7, 24.1) and 85.8% (95% CI
82.4, 88.8), respectively; meanwhile the sensitivity and
specificity for self-reported anxiety disorders was 14.8%
(95% CI 10.5, 20.1) and 85% (95% CI 81.4, 88.2), respect-
ively; and the sensitivity and specificity for self-reported
PTSD was 4.2% (95% CI 0.8, 11.7) and 96.1% (95% CI
94.2, 97.5), respectively. The sensitivity for each of self-
reported bipolar disorder, OCD, psychotic disorder, and
eating disorders was 0% (95% CI for bipolar disorder 0,
4.0; 95% CI for OCD 0, 4.7; 95% CI for psychotic dis-
order 0, 13.7; 95% CI for eating disorder 0, 36.9). The
specificity was 97.5% for self-reported bipolar disorder
(95% CI 95.9, 98.6), 99.3% for OCD (95% CI 98.3, 99.8),
99.4% for psychotic disorder (95% CI 98.5, 99.8), and
99.9% for eating disorders (95% CI 99.2, 99.996). There
were many new diagnoses identified using the MINI in-
cluding 156 diagnoses of depression, 195 diagnoses of
anxiety, 69 diagnoses of PTSD, 90 diagnoses of bipolar
disorder, 76 diagnoses of OCD, 25 diagnoses of psych-
otic disorders, and 8 diagnoses of eating disorders.

Discussion
Overall, we found that the sensitivity of self-reported
psychiatric comorbidity was low, when compared to the
MINI, particularly for self-reported depression, anxiety
disorder, PTSD, and overall psychiatric diagnoses. In
addition, none of the patients with a self-reported his-
tory of bipolar disorder, OCD, psychotic disorder, or eat-
ing disorder met the criteria for a current diagnosis of
each disorder. Many new diagnoses were made in partic-
ipants who did not report a history of these disorders -
including but not limited to depression, anxiety, PTSD,
and bipolar disorder. Although the specificity of self-
report was higher for certain diagnoses (including anx-
iety disorder and PTSD), the overall low sensitivity

Fig. 1 Study Flow Diagram

Table 1 Participant characteristics at study entry (N = 683)
Characteristic Total sample

N = 683
Self-reported psychiatric comorbidity
n = 162 (23.7%)

No self-reported psychiatric comorbidity
n = 521 (76.3%)

Age (years); mean (SD) 39.1 (11.4) 37.8 (11.6) 39.4 (11.3)

Sex; n (%)

Males 395 (57.8%) 94 (58.0%) 301 (57.8%)

Females 288 (42.2%) 68 (42.0%) 220 (42.2%)

Unemployment; n (%) 450 (65.9%) 108 (66.7%) 342 (65.5%)

Age at first opioid use (years); mean (SD) 25.5 (8.8) 25.2 (8.7) 25.6 (8.8)

Years in treatment; median (Q1, Q3) 3 (1, 6) 2 (1, 5) 3 (1, 7)

Methadone dose (mg/d); mean (SD) 77.0 (46.5) 71.8 (39.8) 78.7 (48.3)

Opioid abstinence at study entry; n (%) 335 (49.1) 71 (43.8) 264 (50.7)

Percentage (%) of opioid-positive drug
screens at study entry if non-abstinent;
median (Q1, Q3)

25 (10, 58.2) 29.6 (12, 64.3) 23.5 (9.1, 55.6)

SD Standard Deviation, Q1 Quartile 1, Q3 Quartile 3
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illustrates that self-report did not accurately capture the
patients’ present clinical picture. Thus, the utility of self-
reported psychiatric comorbidity is in question.
There are several potential explanations for the low sen-

sitivity of self-reported psychiatric disorders. Psychiatric
disorders can be episodic in nature, with recurrent symp-
toms that cycle through relapsing-remitting courses. Par-
ticipants who reported a historical diagnosis may no
longer be experiencing symptoms and no longer meet the
criteria for that disorder at the time of assessment. Simi-
larly, participants for whom new psychiatric diagnoses
were made may not have previously met criteria for the
respective diagnoses. In addition, psychiatric disorders are
likely under-diagnosed in the OUD population as evi-
denced by the under-diagnosis of concurrent disorders as
a whole [27]. There may be poor health literacy within the
OUD population which can negatively impact an individ-
ual’s ability to recognize symptoms of a mental disorder
and then communicate these issues to a healthcare pro-
vider, contributing to underdiagnosis [28]. Furthermore,
treatment for mental health and substance abuse disorders
continues to be offered separately, despite the evidence
supporting concurrent treatment, and between navigating
both systems diagnoses may be missed.

Most studies examining the sensitivity and specificity
of self-reported psychiatric diagnoses do not include
participants with SUDs. For instance, studies have found
moderate to high agreement between self-reported and
clinically-diagnosed depression in groups of university
graduates and adults being followed for osteoporosis [29,
30]. Conversely, a self-report tool used to screen mem-
bers of the United States Armed Forces for deployment
was found to have low validity in identifying individuals
with diagnosed mental health disorders [31]. Much of
the related literature in the patients with SUDs examines
self-reported substance use, rather than psychiatric co-
morbidity [32]. Neumann et al. compared self-reported
historical psychiatric diagnoses with current clinical
diagnoses assessed using the MINI screen, MINI Plus
500 structured interview, and Personality Diagnostics
Questionnaire-4th edition. They found that self-reported
diagnoses such as bipolar disorder and depression were
often not verified by current clinical measures [22]. In
addition, many patients had undiagnosed personality dis-
orders, depression, and anxiety disorders [22]. To our
knowledge, no other studies have examined the sensitiv-
ity and specificity of self-reported psychiatric diagnoses
in SUD or OUD populations.
As discussed, individuals with OUD have higher rates of

co-occurring psychiatric comorbidities compared to the
general population, with rates reaching greater than 40%
across their lifetime, [12] and these comorbidities are as-
sociated with increased psychiatric distress, rates of SUD,
and poorer response to substance use treatment [10, 11,
33]. Despite this, the evidence surrounding the efficacy of
psychiatric treatment in these individuals remains equivo-
cal. Literature on pharmacotherapy (mostly consisting of
placebo-controlled medication trials) has shown mixed re-
sults, with many studies showing no difference from pla-
cebo in reducing psychiatric symptoms or substance use
[33]. With respect to psychosocial interventions, a
Cochrane review found that patients receiving psycho-
social interventions in addition to OAT did not show im-
proved outcomes compared to individuals receiving OAT
alone; whereas another systematic review did support their
efficacy to improve clinical outcomes [34]. There is emer-
ging evidence that some of these inconsistent findings
may be indicative of other variables impacting patient re-
sponses to psychiatric treatment, including ongoing sub-
stance use and complex psychosocial such as housing and
employment [9, 33, 35].
The varied, interlinked, and complex needs of individ-

uals with OUD (and other SUDs) have led to a move-
ment towards concurrent treatment [10, 21]. While the
evidence for how psychiatric treatment impacts out-
comes for patients with SUDs is conflicting, there have
been encouraging results from literature evaluating inte-
grated care for both psychiatric and SUDs. In patients

Table 2 Psychiatric comorbidity identified within the study
sample (N = 683)
Psychiatric comorbidity Self-reported MINI-Diagnosed

Any psychiatric disorder; n (%) 162 (23.7%) 408 (59.7%)

Depression; n (%) 104 (15.2%) 190 (27.8%)

Bipolar disorder; n (%) 15 (2.2%) 90 (13.2%)

Anxiety disorder; n (%) 102 (14.9%) 229 (33.5%)

PTSD; n (%) 27 (4.0%) 72 (10.5%)

OCD; n (%) 4 (0.6%) 76 (11.1%)

Psychotic disorder; n (%) 4 (0.6%) 25 (3.7%)

Eating disorder; n (%) 1 (0.2%) 8 (1.2%)

MINI Mini-International Neuropsychiatric Interview, PTSD Post-traumatic Stress
Disorder, OCD Obsessive Compulsive Disorder

Table 3 Sensitivity and specificity of self-reported psychiatric
disorders (N = 683)

Sensitivity (95% CI) Specificity (95% CI)

Any psychiatric disorder 25.5% (21.3, 30.0) 78.9% (73.6, 83.6)

Any depressive disorder 17.9% (12.7, 24.1) 85.8% (82.4, 88.8)

Bipolar disorder 0% (0, 4.0) 97.5% (95.9, 98.6)

Any anxiety disorder 14.8% (10.5, 20.1) 85% (81,4, 88.2)

PTSD 4.2% (0.8, 11.7) 96.1% (94.2, 97.5)

OCD 0% (0, 4.7) 99.3% (98.3, 99.8)

Psychotic disorder 0% (0, 13.7) 99.4% (98.5, 99.8)

Any eating disorder 0% (0, 36.9) 99.9% (99.2, 99.996)

CI Confidence Interval, PTSD Post-traumatic Stress Disorder, OCD Obsessive
Compulsive Disorder
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receiving both OAT and psychiatric care, those who re-
ceived on-site and integrated care of both had improved
psychiatric outcomes compared to those who received
their psychiatric care off-site and non-integrated with
their substance use treatment; however no difference
was found in outcomes related to substance use [36].
This remains an area requiring further research to eluci-
date how to best support these clinically complex pa-
tients and improve their outcomes.
For patients experiencing SUDs, clinicians also face

challenges differentiating between psychiatric disorders
and substance-induced disorders as both intoxication
and withdrawal from opioids can mimic the symptom-
atology seen in mood, anxiety, and psychotic disorders
[12, 37, 38]. The difficulty in delineating between psy-
chological symptoms as a result of a primary psychiatric
disorder versus secondary to SUD (including OUD)
makes diagnosing mental illness in this population a
complex challenge [12, 37]. In fact, due to the overlap in
symptoms between symptom intoxication/withdrawal
and affective disorders, Quello et al. advise that definitive
assessments of psychiatric diagnoses should be post-
poned until individuals have achieved a reasonable
period of abstinence, although the length of this
period varies [39]. Instead they suggest using screen-
ing methods to identify possible mood disorders, with
associated follow-up after abstinence for definitive
diagnosis [39]. Furthermore, individuals may not re-
call, choose not to disclose, or disagree with a previ-
ous psychiatric diagnosis; in addition to self-
diagnosing themselves incorrectly. This could occur
for various reasons relating to the social stigma of
substance use, the impacts of chronic substance use
or untreated psychiatric disorders on memory, lack of
access to healthcare for appropriate psychiatric assess-
ment, among others.
Our results highlight the need for improved methods

to ascertain comorbid psychiatric disorders in the OUD
population during treatment. While the specificities of
many psychiatric disorders were high, the sensitivities
remained poor. That several patients in this study re-
ceived new diagnoses additionally highlights the issue of
under-diagnosis of psychiatric comorbidities in this
population, and the need for better ways to identify
them [27]. Potential alternatives to patient self-report of
psychiatric diagnoses may include structured interviews
or questionnaires. In the setting of an addiction treat-
ment clinic, time and resource limitations, and clinical
expertise influence the ability to conduct diagnostic in-
terviews and comprehensively assess psychiatric symp-
tomatology. The GENOA study, from which our data
were obtained, initially used the MINI structured diag-
nostic interview, which takes approximately 20 min to
administer and use of this tool was later discontinued

due to the time burden of administration on participants
who did not like the additional 20 min it took to
complete the interview. However, the MINI is one of the
quickest diagnostic tools used to assess for psychiatric
disorder, and other standardized assessments such as the
CIDI [40] or the SCID [41] require more time to admin-
ister compared to the MINI [42].
Since diagnostic tools require significant time re-

sources, an alternative option would be to administer
screening tools that take less time to complete in order
to identify the patients who may benefit from a more de-
tailed diagnostic interview. This would be particularly
pertinent in relation to the low sensitivities of our results
as a way to provide diagnostic clarification when patients
self-report psychiatric concerns. Examples of screening
tools which require less than 10min to complete include
the Brief Symptom Inventory, [43] Modified MINI
screen, [44] and the General Health Questionnaire [45].
The Dual Diagnosis Screening Instrument [46] and
Mental Health Screening Form-III [47] are both screen-
ing tools that have been developed specifically for the
detection of psychiatric comorbidity in patients with
SUDs. Another potential solution would be to have a
psychiatrist on-site who would be able to administer as-
sessments for psychiatric disorders, which has also been
shown to increase patient engagement with psychiatric
services [48].
A limitation of this study was the way self-reported

psychiatric disorders were elicited, with an open-ended
question inquiring about any medical or health prob-
lems. This question may have been understood as asking
for solely non-psychiatric medical problems or only for
current issues that the patient is experiencing, not past
diagnoses that are now in remittance. A question that
explicitly asks around a history of mental health disor-
ders both past and present would be less susceptible to
misinterpretation. Additionally, the MINI does not as-
sess for personality disorders, which are heavily impli-
cated in SUD, [49] or attention deficit hyperactivity
disorder. Thus, analysis regarding the sensitivity and
specificity of self-report for these disorders is unavail-
able. Importantly, there is an under-reporting and
under-recognition of psychiatric comorbidities in the
context of OUD despite the demonstrated impact of
such comorbidity on treatment outcomes. Health care
providers need to be aware of the prevalence of such dis-
orders in this population and policies regarding system-
atic screening of patients attending treatment for SUDs
for comorbid psychiatric conditions are needed. The
choice of a screening tool or clinical assessment that is
feasible to use must balance accuracy, effort, and scal-
ability. It is also possible that for some patients, poor
mental health literacy in the SUD population likely fur-
ther exacerbates the issue of self-recognition of
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psychiatric symptoms and subsequently seeking help
with diagnosis.

Conclusion
The sensitivity and specificity of self-reported psychiatric
comorbidity in patients with OUD was found to be low
when compared to standardized, structured, diagnostic
interviews. The remitting-relapsing nature of psychiatric
disorders, under-diagnosis, the difficulty in differentiat-
ing independent psychiatric disorders from substance-
induced disorders, and patient factors likely contributed
to these findings. These findings highlight that other
methods should implemented in order to identify co-
morbid psychiatric disorders in patients with OUD.

Abbreviations
OUD: Opioid use disorder; MINI: Mini International Neuropsychiatric
Interview; SUD: Substance use disorder; GENOA: GENetics of Opioid
Addiction; SCID: Structured Clinical Interview for Diagnostic and Statistical
Manual of Mental Disorders; CIDI: Composite International Diagnostic
Interview; OCD: Obsessive compulsive disorder; PTSD: Post-traumatic stress
disorder

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12888-021-03489-4.

Additional file 1: Appendix A. Paired contingency tables comparing
results of self-reported diagnosis to MINI diagnosis.

Acknowledgements
We thank the GENOA study participants for their participation and
contributions to this study.

Authors’ contributions
TR, and ZS are responsible for the study concept and design. KL and EX
cleaned and prepared the data for analysis and TR conducted statistical
analyses. KL and EX wrote the first draft of the manuscript, and TR, AW, LT,
and ZS contributed to writing and critically revising the final manuscript. All
authors reviewed and approved the final manuscript.

Funding
This study was supported by research grants from the Canadian Institutes of
Health Research (ZS, grant number PJT-153429) and the Hamilton Academic
Health Sciences Organization (ZS, grant number HAH-16-04). The funding
bodies have no role in the study design, data analysis, interpretation, or pub-
lication of results.

Availability of data and materials
The data that support the findings of this study are available from the
corresponding author, ZS, upon reasonable request.

Declarations

Ethics approval and consent to participate
This study was conducted in accordance with the Declaration of Helsinki
Ethical Principles for Medical Research Involving Human Subjects. Ethics
approval was obtained from the Hamilton Integrated Research Ethics Board
(project ID 11–056). All participants were provided informed consent.

Consent for publication
Not applicable.

Competing interests
The authors report no conflict of interest.

Author details
1Michael G. DeGroote School of Medicine, McMaster University, Hamilton,
Ontario, Canada. 2Department of Psychiatry and Behavioral Neurosciences,
McMaster University, Hamilton, Ontario, Canada. 3Department of Health
Research Methods, Evidence, and Impact, McMaster University, Hamilton,
Ontario, Canada. 4Biostatistics Unit, Research Institute at St Joseph’s
Healthcare, Hamilton, Ontario, Canada. 5Departments of Pediatrics/
Anesthesia, McMaster University, Hamilton, Ontario, Canada.

Received: 30 June 2021 Accepted: 17 September 2021

References
1. Degenhardt L, Grebely J, Stone J, Hickman M, Vickerman P, Marshall BDL,

et al. Global patterns of opioid use and dependence: harms to populations,
interventions, and future action. Lancet. 2019;394(10208):1560–79. https://
doi.org/10.1016/S0140-6736(19)32229-9.

2. Demir B, Altindag A. Naltrexone implant use in opioid use disorder; an
example from Turkey. Heroin Addict Relat Clin Problems. 2021;23(4):43–50.

3. Demir B, Şahin ŞK, Elboga G, Altindag A, Unal A. Substance use
characteristics, treatment completion rates and related factors of patients in
Gaziantep AMATEM in 2019; a retrospective study. J Subst Abus. 2021:1–7.
https://doi.org/10.1080/14659891.2021.1912202.

4. Demir B, Altindag A. Is there a relationship between heroin dependence
and Anemia? Addictive Disorders & Their Treatment. 2021.

5. Overdoses SACotEoO. National report: apparent opioid-related deaths in
Canada (January 2016 to march 2020). Ottawa: Public Health Agency of
Canada; 2020.

6. Overdoses SACotEoO. National report: opioid-related poisoning
hospitalizations (January 2016 to march 2020). Ottawa: Public Health
Agency of Canada; 2020.

7. Ahmad F, Rossen L, Sutton P. Provisional drug overdose death counts.
National Center for Health Statistics; 2020.

8. Centers for Disease Control and Prevention NCfHS, National Vital Statistics
System,, File M. Number and age-adjusted rates of drug-poisoning deaths
involving opioid analgesics and heroin: United States, 2000-2014. Atlanta:
Centers for Disease Control and Prevention; 2015.

9. Wen LS, Sadeghi NB. The opioid crisis and the 2020 US election: crossroads
for a national epidemic. Lancet. 2020;396(10259):1316–8. https://doi.org/10.1
016/S0140-6736(20)32113-9.

10. Rush B, Urbanoski K, Bassani D, Castel S, Wild TC, Strike C, et al. Prevalence
of co-occurring substance use and other mental disorders in the Canadian
population. Can J Psychiatr. 2008;53(12):800–9. https://doi.org/10.1177/
070674370805301206.

11. Regier DA, Farmer ME, Rae DS, Locke BZ, Keith SJ, Judd LL, et al.
Comorbidity of mental disorders with alcohol and other drug abuse. Results
from the epidemiologic catchment area (ECA) study. Jama. 1990;264(19):
2511–8. https://doi.org/10.1001/jama.1990.03450190043026.

12. Strain EC. Assessment and treatment of comorbid psychiatric disorders in
opioid-dependent patients. Clin J Pain. 2002;18(4 Suppl):S14–27. https://doi.
org/10.1097/00002508-200207001-00003.

13. Edlund MJ, Steffick D, Hudson T, Harris KM, Sullivan M. Risk factors for
clinically recognized opioid abuse and dependence among veterans using
opioids for chronic non-cancer pain. Pain. 2007;129(3):355–62. https://doi.
org/10.1016/j.pain.2007.02.014.

14. Rosic T, Worster A, Thabane L, Marsh DC, Samaan Z. Exploring psychological
symptoms and associated factors in patients receiving medication-assisted
treatment for opioid-use disorder. BJPsych Open. 2020;6(1):e8. https://doi.
org/10.1192/bjo.2019.99.

15. Manhapra A, Agbese E, Leslie DL, Rosenheck RA. Three-year retention in
buprenorphine treatment for opioid use disorder among privately insured
adults. Psychiatr Serv. 2018;69(7):768–76. https://doi.org/10.1176/appi.ps.201
700363.

16. Mancino M, Curran G, Han X, Allee E, Humphreys K, Booth BM. Predictors of
attrition from a national sample of methadone maintenance patients. Am J
Drug Alcohol Abuse. 2010;36(3):155–60. https://doi.org/10.3109/00952991
003736389.

17. Smolina K, Crabtree A, Chong M, Zhao B, Park M, Mill C, et al. Patterns and
history of prescription drug use among opioid-related drug overdose cases
in British Columbia, Canada, 2015-2016. Drug Alcohol Depend. 2019;194:
151–8. https://doi.org/10.1016/j.drugalcdep.2018.09.019.

Leung et al. BMC Psychiatry          (2021) 21:520 Page 7 of 8

https://doi.org/10.1186/s12888-021-03489-4
https://doi.org/10.1186/s12888-021-03489-4
https://doi.org/10.1016/S0140-6736(19)32229-9
https://doi.org/10.1016/S0140-6736(19)32229-9
https://doi.org/10.1080/14659891.2021.1912202
https://doi.org/10.1016/S0140-6736(20)32113-9
https://doi.org/10.1016/S0140-6736(20)32113-9
https://doi.org/10.1177/070674370805301206
https://doi.org/10.1177/070674370805301206
https://doi.org/10.1001/jama.1990.03450190043026
https://doi.org/10.1097/00002508-200207001-00003
https://doi.org/10.1097/00002508-200207001-00003
https://doi.org/10.1016/j.pain.2007.02.014
https://doi.org/10.1016/j.pain.2007.02.014
https://doi.org/10.1192/bjo.2019.99
https://doi.org/10.1192/bjo.2019.99
https://doi.org/10.1176/appi.ps.201700363
https://doi.org/10.1176/appi.ps.201700363
https://doi.org/10.3109/00952991003736389
https://doi.org/10.3109/00952991003736389
https://doi.org/10.1016/j.drugalcdep.2018.09.019
Tea Rosic
161



18. Fendrich M, Becker J, Hernandez-Meier J. Psychiatric symptoms and recent
overdose among people who use heroin or other opioids: results from a
secondary analysis of an intervention study. Addict Behav Rep. 2019;10:
100212. https://doi.org/10.1016/j.abrep.2019.100212.

19. Huang CL, Lee CW. Factors associated with mortality among heroin users
after seeking treatment with methadone: a population-based cohort study
in Taiwan. J Subst Abus Treat. 2013;44(3):295–300. https://doi.org/10.1016/j.
jsat.2012.08.003.

20. Carpentier PJ, Krabbe PF, van Gogh MT, Knapen LJ, Buitelaar JK, de Jong CA.
Psychiatric comorbidity reduces quality of life in chronic methadone
maintained patients. Am J Addict. 2009;18(6):470–80. https://doi.org/10.31
09/10550490903205652.

21. Davidson L, White W. The concept of recovery as an organizing principle for
integrating mental health and addiction services. J Behav Health Serv Res.
2007;34(2):109–20. https://doi.org/10.1007/s11414-007-9053-7.

22. Neumann AM, Giambrone AK, Yanes PK, Jaanimägi U, Wisniewski AM, Valtin
LL, et al. Validity of self-reported psychiatric diagnoses among patients
seeking treatment for a substance use disorder. Ment Health Subst Use.
2013;6(2):111–23. https://doi.org/10.1080/17523281.2012.693129.

23. Samaan Z, Bawor M, Dennis BB, Plater C, Varenbut M, Daiter J, et al. Genetic
influence on methadone treatment outcomes in patients undergoing
methadone maintenance treatment for opioid addiction: a pilot study.
Neuropsychiatr Dis Treat. 2014;10:1503–8. https://doi.org/10.2147/NDT.
S66234.

24. American Psychiatric Association. Diagnostic and Statistical Manual of
Mental Disorders (4th edn, revised) (DSM-IV-TR). American Psychiatric
Publishing; 2000.

25. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP.
The strengthening the reporting of observational studies in epidemiology
(STROBE) statement: guidelines for reporting observational studies. Int J Surg.
2014;12(12):1495–9. https://doi.org/10.1016/j.ijsu.2014.07.013.

26. Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller E, et al.
The Mini-International Neuropsychiatric Interview (M.I.N.I.): the development
and validation of a structured diagnostic psychiatric interview for DSM-IV
and ICD-10. J Clin Psychiatry. 1998;59 Suppl 20:22–33;quiz 4–57.

27. Hakobyan S, Vazirian S, Lee-Cheong S, Krausz M, Honer WG, Schutz CG.
Concurrent Disorder Management Guidelines. Systematic Review. J Clin
Med. 2020;9(8):2406.

28. Rogers AH, Bakhshaie J, Orr MF, Ditre JW, Zvolensky MJ. Health literacy,
opioid misuse, and pain experience among adults with chronic pain. Pain
Med. 2020;21(4):670–6. https://doi.org/10.1093/pm/pnz062.

29. Sanchez-Villegas A, Schlatter J, Ortuno F, Lahortiga F, Pla J, Benito S, et al.
Validity of a self-reported diagnosis of depression among participants in a
cohort study using the structured clinical interview for DSM-IV (SCID-I). BMC
Psychiatry. 2008;8(1):43. https://doi.org/10.1186/1471-244X-8-43.

30. Stuart AL, Pasco JA, Jacka FN, Brennan SL, Berk M, Williams LJ. Comparison
of self-report and structured clinical interview in the identification of
depression. Compr Psychiatry. 2014;55(4):866–9. https://doi.org/10.1016/j.
comppsych.2013.12.019.

31. Nevin RL. Low validity of self-report in identifying recent mental health
diagnosis among U.S. service members completing Pre-Deployment Health
Assessment (PreDHA) and deployed to Afghanistan, 2007: a retrospective
cohort study. BMC Public Health. 2009;9:376.

32. Jackson CT, Covell NH, Frisman LK, Essock SM. Validity of self-reported drug use
among people with co-occurring mental health and substance use disorders. J
Dual Diag. 2005;1(1):49–63. https://doi.org/10.1300/J374v01n01_05.

33. Kidorf M, King VL, Peirce J, Gandotra N, Ghazarian S, Brooner RK. Substance
use and response to psychiatric treatment in methadone-treated
outpatients with comorbid psychiatric disorder. J Subst Abus Treat. 2015;51:
64–9. https://doi.org/10.1016/j.jsat.2014.10.012.

34. Dugosh K, Abraham A, Seymour B, McLoyd K, Chalk M, Festinger D. A
systematic review on the use of psychosocial interventions in conjunction
with medications for the treatment of opioid addiction. J Addict Med. 2016;
10(2):93–103. https://doi.org/10.1097/ADM.0000000000000193.

35. Carpenter KM, Brooks AC, Vosburg SK, Nunes EV. The effect of sertraline and
environmental context on treating depression and illicit substance use
among methadone maintained opiate dependent patients: a controlled
clinical trial. Drug Alcohol Depend. 2004;74(2):123–34. https://doi.org/10.101
6/j.drugalcdep.2003.11.015.

36. Brooner RK, Kidorf MS, King VL, Peirce J, Neufeld K, Stoller K, et al. Managing
psychiatric comorbidity within versus outside of methadone treatment

settings: a randomized and controlled evaluation. Addiction. 2013;108(11):
1942–51. https://doi.org/10.1111/add.12269.

37. Schuckit MA. Comorbidity between substance use disorders and psychiatric
conditions. (0965–2140 (Print)).

38. Kadden RM, Kranzler HR, Rounsaville BJ. Validity of the distinction between
“substance-induced” and “independent” Depressio and anxiety disorders.
Am J Addict. 1995;4(2):107–17. https://doi.org/10.3109/10550499508997432.

39. Quello SB, Brady KT, Sonne SC. Mood disorders and substance use disorder:
a complex comorbidity. Science & practice perspectives. 2005;3(1):13–21.
https://doi.org/10.1151/spp053113.

40. Robins LN, Wing J, Wittchen HU, Helzer JE, Babor TF, Burke J, et al. The
composite international diagnostic interview. An epidemiologic instrument
suitable for use in conjunction with different diagnostic systems and in
different cultures. Arch Gen Psychiatry. 1988;45(12):1069–77. https://doi.
org/10.1001/archpsyc.1988.01800360017003.

41. Spitzer RL, Williams JB, Gibbon M, First MB. The structured clinical interview
for DSM-III-R (SCID). I: history, rationale, and description. Arch Gen
Psychiatry. 1992;49(8):624–9. https://doi.org/10.1001/archpsyc.1992.0182
0080032005.

42. Levis B, McMillan D, Sun Y, He C, Rice DB, Krishnan A, et al. Comparison of
major depression diagnostic classification probability using the SCID, CIDI,
and MINI diagnostic interviews among women in pregnancy or
postpartum: an individual participant data meta-analysis. Int J Methods
Psychiatr Res. 2019;28(4):e1803. https://doi.org/10.1002/mpr.1803.

43. Derogatis LR, Melisaratos N. The brief symptom inventory: an introductory
report. Psychol Med. 1983;13(3):595–605. https://doi.org/10.1017/S0033291
700048017.

44. Alexander MJ, Haugland G, Lin SP, Bertollo DN, McCorry FA. Mental health
screening in addiction, corrections and social service settings: validating the
MMS. Int J Ment Heal Addict. 2008;6(1):105–19. https://doi.org/10.1007/s114
69-007-9100-x.

45. Goldberg DP, Williams P, University of L, Institute of P. A user's guide to the
General Health Questionnaire: NFER-NELSON; 1991.

46. Mestre-Pintó JI, Domingo-Salvany A, Martín-Santos R, Torrens M. Dual
diagnosis screening interview to identify psychiatric comorbidity in
substance users: development and validation of a brief instrument. Eur
Addict Res. 2014;20(1):41–8. https://doi.org/10.1159/000351519.

47. Carroll JFX, McGinley JJ. A screening form for identifying mental health
problems in alcohol/other drug dependent persons. Alcohol Treat Q. 2001;
19(4):33–47. https://doi.org/10.1300/J020v19n04_02.

48. Friedmann PD, D'Aunno TA, Jin L, Alexander JA. Medical and psychosocial
services in drug abuse treatment: do stronger linkages promote client
utilization? Health Serv Res. 2000;35(2):443–65.

49. Rounsaville BJ, Kranzler HR, Ball S, Tennen H, Poling J, Triffleman E.
Personality disorders in substance abusers: relation to substance use. J Nerv
Ment Dis. 1998;186(2):87–95. https://doi.org/10.1097/00005053-199802000-
00004.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Leung et al. BMC Psychiatry          (2021) 21:520 Page 8 of 8

https://doi.org/10.1016/j.abrep.2019.100212
https://doi.org/10.1016/j.jsat.2012.08.003
https://doi.org/10.1016/j.jsat.2012.08.003
https://doi.org/10.3109/10550490903205652
https://doi.org/10.3109/10550490903205652
https://doi.org/10.1007/s11414-007-9053-7
https://doi.org/10.1080/17523281.2012.693129
https://doi.org/10.2147/NDT.S66234
https://doi.org/10.2147/NDT.S66234
https://doi.org/10.1016/j.ijsu.2014.07.013
https://doi.org/10.1093/pm/pnz062
https://doi.org/10.1186/1471-244X-8-43
https://doi.org/10.1016/j.comppsych.2013.12.019
https://doi.org/10.1016/j.comppsych.2013.12.019
https://doi.org/10.1300/J374v01n01_05
https://doi.org/10.1016/j.jsat.2014.10.012
https://doi.org/10.1097/ADM.0000000000000193
https://doi.org/10.1016/j.drugalcdep.2003.11.015
https://doi.org/10.1016/j.drugalcdep.2003.11.015
https://doi.org/10.1111/add.12269
https://doi.org/10.3109/10550499508997432
https://doi.org/10.1151/spp053113
https://doi.org/10.1001/archpsyc.1988.01800360017003
https://doi.org/10.1001/archpsyc.1988.01800360017003
https://doi.org/10.1001/archpsyc.1992.01820080032005
https://doi.org/10.1001/archpsyc.1992.01820080032005
https://doi.org/10.1002/mpr.1803
https://doi.org/10.1017/S0033291700048017
https://doi.org/10.1017/S0033291700048017
https://doi.org/10.1007/s11469-007-9100-x
https://doi.org/10.1007/s11469-007-9100-x
https://doi.org/10.1159/000351519
https://doi.org/10.1300/J020v19n04_02
https://doi.org/10.1097/00005053-199802000-00004
https://doi.org/10.1097/00005053-199802000-00004
Tea Rosic
162



Ph.D. Thesis – Dr. T. Rosic – McMaster University – Health Research Methodology 

 163 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix ii. Published copy of study 3 
 
 



Trauma and post-traumatic stress disorder in
patients treated for opioid use disorder: findings
from a 12-month cohort study
Tea Rosic, Vivian Y. O. Au, Andrew Worster, David C. Marsh, Lehana Thabane and Zainab Samaan

Background
Exposure to traumatic events is both a risk factor for substance
use and an adverse outcome of substance use disorders.
Identifying and managing post-traumatic stress disorder (PTSD)
in patients with addiction requires attention.

Aims
To examine the lifetime prevalence of traumatic events and past-
month prevalence of PSTD in patients treated for opioid use
disorder, and explore the association between trauma, PTSD and
treatment outcomes.

Method
Participants (n = 674) receiving methadone treatment in 20
community clinics across Ontario, Canada, were administered
the Mini-International Neuropsychiatric Interview to identify self-
reported traumatic events and PTSD. Drug usewasmeasured for
12 months by urine drug screens.

Results
Eleven per cent of participants met past-month criteria for PTSD
(n = 72), and 48% reported history of traumatic events with no
current PTSD (n = 323). Participants with PTSD were more likely
to be female (odds ratio 2.13, 95% CI 1.20–3.76) and less likely to
be employed (odds ratio 0.31, 95% CI 0.16–0.61) or married (odds
ratio 0.51, 95% CI 0.26–0.90) than those with no trauma history.

Antidepressants (39 v. 24%) and benzodiazepines (36 v. 18%)
were differentially prescribed to patients with and without PTSD.
Length of time in treatment and opioid use were not associated
with trauma; however, suicidal ideation was more common in
PTSD (odds ratio 2.29, 95% CI 1.04–5.01).

Conclusions
Trauma and PTSD are prevalent among patients with opioid use
disorder, and consideration of trauma symptoms and associated
characteristics is warranted. Patients with and without comorbid
PTSD differ clinically and psychosocially, highlighting the rele-
vance of integrating addiction andmental health services for this
population.

Keywords
Addiction; opioid use disorder; post-traumatic stress disorder;
comorbidity; opioid agonist therapy.

Copyright and usage
© The Author(s), 2021. Published by Cambridge University Press
on behalf of the Royal College of Psychiatrists. This is an Open
Access article, distributed under the terms of the Creative
Commons Attribution licence (http://creativecommons.org/
licenses/by/4.0/), which permits unrestricted re-use, distribu-
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Exposure to traumatic events such as threatened death or serious
injury, and the experience of trauma (the emotional response to a
traumatic event), have been associated with the development of sub-
stance use disorders (SUDs).1 Furthermore, individuals with SUDs
may be at greater risk of experiencing violence and traumatic
events.2 Not all individuals who experience trauma develop post-
traumatic stress disorder (PTSD); however, studies estimate that
11–50% of patients with SUD meet the criteria for comorbid
PTSD.3 Less information is available on the rates of PTSD in
patients with opioid use disorder (OUD); however, they have
been reported to be among the highest (41% lifetime, 33%
current).4 Fluctuations in PTSD symptoms are risk factors for
opioid use in patients receiving treatment,5 and may be associated
with more intense cravings6,7 and increased psychological distress.8

Comorbid PTSD and SUD is also associated with higher rates of
other psychiatric and physical comorbidities,9 fewer social supports
and higher rates of unemployment.7 Patients with comorbid SUD
and PTSD may have worse treatment outcomes,10 and are at
higher risk for suicide attempts, relapses to substance use and treat-
ment drop-out.6,10 Despite these findings, there exists limited
formal protocol and guidance to address these co-occurring
issues.11 First-line treatments for PTSD include psychotherapies
such as trauma-focused cognitive–behavioural therapy, cognitive
processing therapy, prolonged exposure, and eye movement desen-
sitisation and reprocessing therapy; first-line medication treatments
include antidepressant treatment with selective serotonin reuptake
inhibitors or serotonin–norepinephrine reuptake inhibitors, and
targeted symptom treatments have been recommended such as

the use of prazosin for nightmares.12,13 No specific guidelines for
the treatment of PTSD in patients with OUD have been published,
and the availability of these first-line psychotherapies in addiction
treatment settings is limited.14,15 Acknowledging the high preva-
lence of PTSD in patients with SUDs and the associated negative
impact on treatment, we sought to further examine traumatic
events and PTSD in a cohort of patients receiving opioid agonist
treatment for OUD. The objectives of this study were to (a) assess
the prevalence of traumatic events, with and without current
PTSD, in a cohort of patients receiving treatment for OUD; (b)
describe demographic and clinical characteristics of patients with
history of traumatic events or PTSD and (c) explore the association
between traumatic events and PTSD and psychosocial and clinical
outcomes during OUD treatment.

Method

We used prospective data from the Genetics of Opioid Addiction
(GENOA) study conducted in Southern Ontario, Canada,
between June 2011 and April 2017. The GENOA study sought to
explore biological, psychological and social factors associated with
treatment outcomes for patients with OUD. Data were collected
from participants older than 18 years of age, who were receiving
methadone maintenance treatment (MMT) for a diagnosis of
OUD (as per the DSM-IV-TR).16 Methadone remains the most
commonly prescribed pharmacological treatment for OUD in
Canada, and at the time that this study was conducted,
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buprenorphine/naloxone was not covered through the Ontario pro-
vincial drug plan. The diagnosis of OUDwas established by treating
physicians and is an eligibility criterion for clinical follow-up at the
clinics included in this study. Participants could be enrolled in
MMT for any length of time before recruitment (median 3 years)
and participants with polysubstance use or co-occurring SUDs (in
addition to OUD) were included. No other inclusion or exclusion
criteria were applied, to increase the generalisability of the sample.
Participants were recruited from 20 community-based out-patient
clinics that are run centrally through a single management team
and follow the same clinical protocols. Patients enrolled in partici-
pating clinics have access to a multidisciplinary team of health pro-
fessionals, including addiction physicians, nurses, pharmacists and
staff experienced in addiction treatment. They receive medical
examination and laboratory tests as indicated, as well as supervised
urine testing. All patients included in the present study were receiv-
ing methadone treatment but could be prescribed any other medi-
cations by their clinic physician or other physicians involved in
their care. Patients have access to harm reduction services, including
naloxone kits and needle exchange programmes, as well as supports
to connect with community agencies to provide services including
counselling, housing support, job banks and primary care. No
formal psychotherapy treatments are offered in the clinics.

The authors assert that all procedures contributing to this work
comply with the ethical standards of the relevant national and insti-
tutional committees on human experimentation and with the
Helsinki Declaration of 1975, as revised in 2008. All procedures
involving human patients were approved by the Hamilton
Integrated Research Ethics Board (project identifier 11-056), and
all study procedures were conducted in accordance with their
ethical guidelines. Written and verbal informed consent was
obtained from every participant. Our study methods and findings
are reported in accordance with the Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE) guidelines.17

Participants completed face-to-face interviews at the time of
study entry, to obtain information on demographic characteristics,
medical and psychiatric history, medications, methadone dose and
length of time in treatment. The first 680 participants consecutively
recruited into the study competed the Mini-International
Neuropsychiatric Interview (MINI) version 6.0,18 administered by
trained interviewers at the time of study entry. Use of the MINI
was subsequently discontinued in the study because of the time
burden of administration. Therefore, inclusion in the present
study’s analyses was limited to those participants who were admi-
nistered the MINI (Fig. 1, study flow diagram). Included in the
MINI diagnostic interview is a screen for lifetime history of trau-
matic events, elicited through the following question: ‘Have you
ever experienced or witnessed or had to deal with an extremely trau-
matic event that included actual or threated death or serious injury
to you or someone else? Examples of traumatic events include:
serious accidents, sexual or physical assault, a terrorist attack,
being held hostage, kidnapping, fire, discovering a body, war, or
natural disaster, witnessing the violent or sudden death of
someone close to you, or a life-threatening illness’. This screening
question is based on DSM-IV-TR criterion A for the diagnosis of
PTSD.16 Subsequently, participants were asked about symptoms
of PTSD as per the DSM-IV-TR,16 to determine a past-month diag-
nosis of PTSD. For the purposes of this study, participants who
screen positive for past-month PTSD are considered as having
‘current PTSD’. Individuals who report experiencing a traumatic
event but do not meet past-month criteria for PTSD are categorised
as having a history of ‘traumatic events without current PTSD’.
Individuals who deny lifetime history of traumatic events are con-
sidered to have had ‘no trauma’. These three groups are considered
mutually exclusive. Finally, participants were also asked to report

past-month suicidal ideation and past-month suicide attempts in
the MINI assessment.18

Participants were followed in the study for 12 months. Use of
opioids, cocaine and benzodiazepines were measured with urine
drug screen tests, generally administered weekly, following clinical
protocol. Urine testing for amphetamines and cannabis was con-
ducted inconsistently, and is therefore not included in the present
analyses. Urine toxicology screening was conducted with the
iMDx Prep assay.19 The percentage of positive urine drug screens
was calculated for each patient, for each substance. Ongoing
opioid use was defined as at least one opioid-positive urine drug
screen during the study.

Statistical analyses
Analyses were conducted with Stata version 15.1 for Mac (StataCorp,
USA). Our first objective was to determine the prevalence of traumatic
events and current PTSD in our study cohort, and our second object-
ive was to describe the demographic and clinical characteristics of
these groups. We present descriptive statistics based on group status
(i.e. history of traumatic event without current PTSD, current
PTSD, no trauma). Continuous variables were summarised as
means and s.d. if normally distributed, and as medians with interquar-
tile range (IQR) for skewed data. IQR represents the difference
between Q3 and Q1 and is defined as IQR =Q3−Q1. Categorical
variables were summarised with frequencies and percentages. Our
third objective was to explore the association between trauma
history and demographic characteristics and treatment outcomes.
We constructed a multinomial logistic regression model with group
status (history of traumatic event without current PTSD, current
PTSD or no traumatic events or PTSD) as the dependent variable.
Covariates included in the model were selected based on previous lit-
erature suggesting associations with trauma history or medication-
assisted treatment outcome: gender,20 methadone dose,21 employ-
ment status7 and marital status.7 We also included age at onset of
opioid use, length of time in treatment, ongoing opioid use and sui-
cidal ideation as covariates in the model, to explore their association
with group status. Results are represented as odds ratios with 95% con-
fidence intervals.

Results

Altogether, 1360 unique participants were recruited into the study
and 674 participants who were administered the MINI were
included in the present analyses (Fig. 1). Forty-one per cent of par-
ticipants were identified to have no trauma history (n = 279), and
48% of participants reported a lifetime history of traumatic
events, without meeting criteria for PTSD in the past month (n =
323). Eleven per cent of participants met past-month MINI criteria
for PTSD (n = 72).

Table 1 details sociodemographic and clinical characteristics of
participants, by group. Among participants with PTSD, 63% were
female, compared with 44% in the other two groups. The mean
age of participants in all three groups was approximately 39 years.
Among participants with no history of trauma, 35% were
married, compared with 28% of participants with history of trau-
matic events but no PTSD and 21% of participants with PTSD.
Unemployment rate was highest for participants with PTSD
(83%), followed by participants with traumatic events without
PTSD (71%) and participants with neither (56%). Participants
were enrolled in treatment for a median of 3 years (IQR = 5).
Participants with PTSD had the highest median methadone dose
at 84.5 mg/day (IQR = 52.5), compared with 70 mg/day in the
other two groups.
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Antidepressant medications were prescribed for 39% of partici-
pants with PTSD, 28% of participants with past traumatic events
without current PTSD and 24% of participants with no history of
trauma (Table 1). Just one participant in the entire study sample
was prescribed prazosin. The prevalence of benzodiazepine pre-
scription was 36% in participants with PTSD, 26% in participants
with traumatic events but no PTSD and 18% in participants with
no history of trauma. Past-month suicidal ideation was reported

by nearly 20% of participants with current PTSD; higher than in
the other two groups, in which 7% and 10% of participants reported
suicidal ideation, respectively. Reports of past-month suicide
attempts were lower at 1.8% in participants with no trauma
history, 2.6% in participants with traumatic events but no PTSD
and 2.8% in participants with current PTSD. Seventy per cent of
participants with no trauma history had ongoing opioid use as evi-
denced by at least one opioid-positive urine drug screen, compared

Participants recruited
into the study:

Participants included in
the present analyses:

n = 674

Participants with no
trauma history as

identified by the MINI:
n = 279

Participants with
history of trauma not

currently meeting
criteria for PTSD:

n = 323

Participants meeting
criteria for past-month

PTSD:
n = 72

N = 1 360

Excluded because of treatment with
non-methadone therapy: n = 87

Excluded because of non-administration
of the MINI: Interview: n = 591

Excluded because of missing data on
the PTSD component of the MINI:
n = 8

Fig. 1 Study flow diagram. MINI, Mini-International Neuropsychiatric Interview; PTSD, post-traumatic stress disorder.

Table 1 Baseline demographics and clinical information (N = 674)

Characteristic
Total sample
(N = 674)

No trauma
(n = 279)

Traumatic events without current
PTSD (n = 323)

Current PTSD
(n = 72)

Sociodemographic
Age, years, mean (s.d.) 38.8 (11.1) 38.7 (11.2) 38.9 (11.2) 38.7 (10.7)
Female gender, n (%) 310 (46%) 124 (44.4%) 141 (43.7%) 45 (62.5%)
Married or common law, n (%) 202 (30%) 97 (34.8%) 90 (27.9%) 15 (20.8%)
Unemployment, n (%) 444 (65.9%) 155 (55.6%) 229 (70.9%) 60 (83.3%)

Clinical
Age at onset of opioid use (years),a mean (s.d.) 25.5 (8.76) 26.9 (9.3) 24.6 (8.2) 23.3 (8.1)
Methadone dose, mg/day, median (IQR) 70 (55) 70 (55) 70 (62) 84.5 (52.5)
Duration in treatment, years, median (IQR) 3 (5) 2.8 (4.3) 3 (6) 2.9 (6)
Antidepressant prescription, n (%) 187 (27.7%) 68 (24.4%) 91 (28.2%) 28 (38.9%)
Prazosin prescription, n (%) 1 0 1 (0.31%) 0
Benzodiazepine prescription, n (%) 158 (23.4%) 49 (17.6%) 83 (25.7%) 26 (36.1%)
Self-reported past-month suicidal ideation, n (%) 66/666 (9.9%) 20/276 (7.3%) 32/319 (10%) 14/71 (19.7%)
Self-reported past-month suicide attempt, n (%) 15/658 (2.3%) 5/275 (1.8%) 8/312 (2.6%) 2/71 (2.8%)
Ongoing use of opioids (non-abstinence), n (%) 515 (76.4%) 201 (72%) 257 (79.6%) 57 (79.2%)
Percentage of opioid-positive urine drug screens among non-
abstainers, mean (s.d.)

23.2 (27.1) 23.8 (26.7) 24.3 (28.1) 16 (23)

Use of other substances, n (%)
Non-prescribed benzodiazepinesb 172 (25.5%) 68 (24.4%) 87 (26.9%) 17 (23.6%)
Cocaine 250 (37.1%) 101 (36.2%) 125 (38.7%) 24 (33.3%)

Percentage of positive urine drug screens among those who use other substances, median (IQR)
Non-prescribed benzodiazepinesb 27.9 (52.8) 30 (53.2) 26.8 (53.3) 31.6 (54.7)
Cocaine 26.7 (56.7) 29.4 (71.4) 24 (55.2) 25.8 (56.3)

PTSD, post-traumatic stress disorder; IQR, interquartile range.
a. Data available for 653 participants: 274 participants in no trauma group, 308 participants in the traumatic events without current PTSD group and 71 participants in the PTSD group.
b. Non-prescribed benzodiazepine use was defined as benzodiazepines use detected on urine drug screening with no benzodiazepine prescription in the clinic medical chart.
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with 80% of participants with traumatic events and no PTSD and
79% of participants with PTSD. Non-prescribed benzodiazepine
use was identified in about 24% of both participants with PTSD
and those with no trauma history, and in about 27% of participants
reporting traumatic events and no current PTSD. Cocaine use was
identified in 33% of participants with PTSD, 39% of participants
with traumatic events and no current PTSD and 36% of participants
with no trauma history.

We present the results of multinomial regression analysis in
Table 2. Participants with PTSD were more likely to be female than
those with no trauma history (odds ratio 2.13, 95% CI 1.20–3.76,
P = 0.009). Compared with participants with no history of trauma,
both those with traumatic events without PTSD and those
with PTSD were less likely to be employed (odds ratio 0.53, 95%
CI 0.37–0.75, P < 0.001; and odds ratio 0.31, 95% CI 0.16–0.61,
P = 0.001, respectively). Similarly, compared with participants with
no history of trauma, having traumatic events without PTSD or
with PTSD were both associated with younger age at onset of opioid
use (odds ratio 0.97, 95% CI 0.95–0.99, P = 0.002; and odds ratio
0.95, 95% CI 0.92–0.98, P = 0.004, respectively). Participants with
PTSD were also less likely to be married than participants with no
trauma history (odds ratio 0.51, 95% CI 0.26–0.99, P = 0.046). There
were no significant associations between trauma history and duration
in MMT (P = 0.204 for patients with trauma without current
PTSD and P = 0.691 for patients with PTSD). No association
between ongoing opioid use and trauma status was seen (Table 2);
however, participants with PTSD were more likely to report past-
month suicidal ideation (odds ratio 2.29, 95%CI 1.04–5.01, P = 0.039).

Discussion

In our cohort of patients receiving MMT for OUD, we identified an
11% past-month prevalence of PTSD. An additional 48% of partici-
pants reported a lifetime history of traumatic events without current
PTSD. Therefore, for most patients treated for OUD, a consideration
of the presence of trauma symptoms, their impact on substance use
course and need for treatment is warranted. Factors associated with
PTSD included female gender, unemployment, single marital status,
younger age at onset of opioid use, and suicidal ideation; factors

associated with a history of trauma without current PTSD included
unemployment and younger age at onset of opioid use.

We found important differences in sociodemographic charac-
teristics among patients with and without trauma. Patients with
past traumatic events, with or without current PTSD, had a
younger age at onset of opioid use. Early identification and manage-
ment of trauma and PTSD could potentially affect the development
or progression of OUD. Although outside of the scope of the present
study, the possibility that the identification and management of
PTSD may affect OUD outcomes is an area that requires further
research. Patients with comorbid OUD and PTSD were also more
likely to be unemployed and single when compared with patients
with no trauma history. These individuals may require different
psychosocial supports within their treatment programmes.22

Psychiatric medications
Our examination of the psychiatric medications prescribed for
patients with comorbid PTSD revealed several areas of concern.
Only 39% were receiving treatment with antidepressants, which
are evidence-based treatments for PTSD.12,13 A limitation of this
study is the lack of information on concurrent psychotherapeutic
treatments; however, no recommended psychological treatments
for PTSD are available through the clinics included in this study.
It is also important to consider that selective serotonin reuptake
inhibitors can be used for the treatment of multiple psychiatric diag-
noses and their prescription does not imply treatment for PTSD.
Furthermore, only one participant was receiving prazosin, a medi-
cation indicated in PTSD for reducing the severity and frequency
of nightmares.12 Sleep disturbance was reported by 92% of partici-
pants with PTSD and re-experiencing symptoms (including dreams,
intense recollections or flashbacks) was reported by 100%. Previous
studies have reported the prevalence of nightmares in PTSD to be
50–70%, whereas the prevalence of sleep disturbance is reported
in 40–50% of patients.23 Addressing chronic nightmares is of
utmost importance as they result in decreased psychological and
physical health and may amplify other PTSD symptoms, including
suicidal ideation.24 Our findings suggest that more can be done to
offer evidence-based treatments for PTSD in patients with this
comorbidity.

Table 2 Multivariable model of demographic and clinical factors associated with trauma history

Trauma history Covariate Odds ratio 95% CI P-value

No trauma (reference group)
Traumatic event without current PTSD Male gender [Reference]

Female gender 0.91 0.64–1.28 0.577
Methadone dose 1.0 1.0–1.0 0.872
Years in MMTa 1.03 0.98–1.07 0.204
Employed 0.53 0.37–0.75 <0.001
Married or common law 0.74 0.51–1.06 0.098
Age at onset of opioid useb 0.97 0.95–0.99 0.002
Opioid abstinence [Reference]
Opioid use 1.41 0.95–2.10 0.090
Suicidal ideation 1.12 0.61–2.06 0.710

Current PTSD Male gender [Reference]
Female gender 2.13 1.20–3.76 0.009
Methadone dose 1.0 1.0–1.0 0.264
Years in MMTa 1.01 0.95–1.08 0.691
Employed 0.31 0.16–0.61 0.001
Married or common law 0.51 0.26–0.99 0.046
Age at onset of opioid useb 0.95 0.92–0.98 0.004
Opioid abstinence [Reference]
Opioid use 1.43 0.73–2.81 0.294
Suicidal ideation 2.29 1.04–5.01 0.039

PTSD, post-traumatic stress disorder; MMT, methadone maintenance treatment.
a. Scaled for every 1-year increase in length of time in MMT.
b. Scaled for every 1-year increase in age at onset of opioid use.
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Additionally, 36% of patients with comorbid PTSD were pre-
scribed benzodiazepines, which are neither a recommended treat-
ment for PTSD12,13 nor recommended for use in patients
receiving opioid agonist treatment, because of the risks of respira-
tory suppression.11 It is possible that benzodiazepines are being pre-
scribed to alleviate symptoms of PTSD, including anxiety, insomnia
and irritability.25 Although studies estimate that benzodiazepines
are prescribed to approximately 30–75% of patients with PTSD, a
recent systematic review has concluded that benzodiazepines are
ineffective for this purpose, with the risks outweighing the bene-
fits.25 The concomitant use of benzodiazepines and opioids
increases the risk of respiratory suppression and death, and has
not been shown to improve treatment retention.11 Our findings
may inspire reflection among clinicians treating this patient popu-
lation, and prompt further research into the pharmacological treat-
ment of patients with comorbid OUD and PTSD.

Treatment outcomes
We did not identify significant differences in the length of time in
treatment, or in ongoing opioid use based on trauma history. In
fact, many participants (>70% of the total study sample) had
ongoing opioid use (defined as at least one opioid-positive urine
drug screen during the study), regardless of trauma history.
Severity of opioid use, as measured by the percentage of opioid-posi-
tive urine drug screens, also was not associated with trauma status
(data not shown). Other substances examined, including cocaine
and non-prescribed benzodiazepines, were also used at comparable
rates between groups. Our study did not examine drop-out from
treatment because the median length of time in treatment was
quite long, at 3 years (IQR = 5). A previous study of patients
enrolled in an out-patient buprenorphine treatment programme
found that individuals with childhood trauma were more likely to
drop out of treatment;26 however, two studies of patients enrolled
in MMT found no significant association between the diagnosis of
PTSD and 3-month27 or 1-year retention in treatment.28 Future
studies that further examine the impact of trauma and PTSD on
retention in treatment in patients newly starting opioid agonist
treatment may be helpful.

The psychological outcomes of patients with comorbid OUD
and PTSD are also important to consider. A previous study includ-
ing patients with comorbid SUDs and PTSD identified these
patients as having greater difficulty with coping skills and adaptive
cognitions, resulting in increased psychological distress.8 In our
study, nearly 20% of participants with PTSD reported suicidal idea-
tion in the past month, and nearly 3% reported suicide attempts in
the past month. Suicidal ideation and suicide attempts were
reported at lower rates in the other groups, with the PTSD group
more than twice as likely to report suicidal ideation, adjusting for
other covariates. This finding highlights that PTSD is not a
benign comorbidity in OUD. Patients with OUD and suicidal idea-
tion are at risk for high-lethality overdoses.29 Taken together, these
findings suggest that some patients with trauma history or PTSD
may have comparable substance use outcomes in treatment, but
have psychiatric and psychosocial differences that require attention.
Our findings are consistent with two previous studies that have
found good substance use outcomes in opioid agonist treatment,
but poor or unchanged psychiatric outcomes for comorbid
PTSD,30,31 suggesting that additional services are required for
these patients.

Implications
Improving treatment of PTSD in patients with SUD is critical;30

studies have demonstrated that remitted PTSD is associated with
decreased substance use,32 whereas a lack of improvement in

PTSD symptoms is associated with increased substance use.33

Patients with SUD, regardless of comorbidity, are often solely
treated for their substance use upon first clinical contact.34 After
achieving sobriety, these patients may then be referred for PTSD
treatment.34 However, this model of sequential treatment in
which OUD is treated before the initiation of PTSD treatment
may be ineffective and inconsistent with research, which supports
an integrated approach.10,34 A number of different treatment
models have found success with integrated treatment pro-
grammes.10 The basis for these integrated programmes is that
improvement in PTSD symptoms is more likely to attenuate SUD
symptoms, but the reverse does not result in the same effect.10

Despite these findings, the uptake of such programmes has been
low, and more research is needed to identify potential barriers
that prevent implementation of integrated treatment.10

Strengths and limitations
Strengths of this study include its sample size and use of the vali-
dated MINI tool to identify trauma comorbidity. Healthy patient
and volunteer biases may limit the findings of this study such that
patients with trauma comorbidity may have been less likely to par-
ticipate; therefore, we likely underestimate the prevalence of trau-
matic events and PTSD.

Through the use of broad inclusion criteria and multi-site sam-
pling, we increase the generalisability of our findings. Participants
included in this study were recruited from 20 different commu-
nity-based out-patient addictions clinics in southern Ontario. The
Canadian Agency for Drugs and Technologies in Health published
an environmental scan of programmes for the treatment of opioid
addiction in Canada in September 2019. Findings from this report
suggest that most services accept patients who have a DSM-diag-
nosed OUD with not many other restrictions.35 This suggests that
the inclusion criteria for our study are appropriate and reflective
of individuals who would be eligible to enter treatment in the
general population. Public Health Ontario data from 2017 indicate
that the population of patients receiving opioid agonist therapy in
Ontario is comparable, in terms of age and gender, with the patients
recruited in our study: 64% of patients treated in Ontario were 25–
44 years of age, and 63% of patients treated were male.36 As in all
studies, there are possible limitations to generalisability that must
be considered. For example, all patients in this study were receiving
MMT, thus findings may not be applicable to individuals with OUD
who are not enrolled in treatment. Further, all patients in this study
were agreeable to being recruited and were able to complete the
assessments, therefore there is a possibility of volunteer bias.
Although we use urine drug screen results to measure opioid use,
we are unable to quantify the extent or severity of OUD based on
the extent or amount of opioid used. Finally, in Ontario, and
more generally in Canada, opioid agonist treatment takes on a
harm reduction role, meaning that patients are not discharged
from treatment as a result of relapse to opioid or other substance
use. Our results may not be generalisable to settings in which
ongoing treatment is contingent on abstinence from opioids or
other substances.

As this is an observational study, we cannot make conclusions
about causality, and there is risk of unmeasured confounding in
our analyses. Future studies that examine the longitudinal course
of trauma and PTSD in this population will be beneficial, as will
studies that shed light on patient goals and treatment priorities in
the context of trauma and substance use comorbidity.

In conclusion, patients with OUD and history of trauma or
comorbid PTSD differ from patients without trauma comorbidity
on a number of clinical and psychosocial factors. We found that
patients with trauma history or PTSD may have comparable
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substance use outcomes in treatment of OUD, but have psychiatric
and psychosocial differences that require attention. We also identi-
fied that the psychopharmacological treatment of PTSD in patients
receiving opioid agonist treatment is an area requiring attention.
Our findings emphasise the relevance of better integrating addic-
tions and mental health services for this population.
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