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Abstract 

The overall purpose of this thesis was to explore the relationship between physician-based 

mental health services and all-cause mortality, emergency department visits and, hospitalizations 

among patients receiving opioid agonist treatment (OAT) in different regions of Ontario. I 

conducted a retrospective cohort study using secondary health administrative data from ICES. 

Specifically, I used the Ontario Health Insurance Plan (OHIP) and the Ontario Drug Benefit Plan 

(ODB) databases to identify patients. Eligible patients were 15 years of age and over and were 

receiving OAT from January 1, 2011, and December 31, 2015. I conducted quantitative analyses 

using logistic regression and propensity score matching methods to test the relationship between 

concurrent physician-based mental health services and OAT and health service outcomes. Five 

core findings were brought together in this thesis: (a) having a diagnosis of one or more mental 

disorders while in OAT was associated with a higher likelihood of mortality and a more complex 

profile of health service utilization when compared to patients in OAT who had not been 

diagnosed with mental disorders; (b) active engagement in OAT was associated with a reduced 

likelihood of all-cause mortality, emergency department visits, and hospitalizations compared to 

patients who had been but were not actively engaged in OAT; (c) receiving mental health 

services from physicians (i.e., psychiatrists, primary care or both) while actively enrolled in OAT 

was associated with a reduction in the likelihood of all-cause mortality compared to patients not 

receiving mental health services while in OAT; (d) physician-based mental health services (from 

psychiatrists, primary care or both) while enrolled in OAT was associated with frequent ED 

visits and hospitalizations; and (e) fewer patients accessed mental health services while enrolled 

in OAT in northern and rural Ontario compared to southern and urban regions of the province. 
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Chapter 1- Introduction, Background and Literature Review 

 

1.1 Purpose and Goal Thesis 

The purpose of this thesis was to evaluate the association between mental disorders, physician-

based mental health services, and population-level outcomes such as all-cause mortality, 

emergency department (ED) visits and, hospitalizations for patients in opioid agonist treatment 

(OAT) in different regions of Ontario. The goal of the research was to understand the effects of 

the chronic nature of opioid use disorder (OUD) and mental disorders on population health and 

health service usage, using language which aligns with the political environment in Ontario’s 

health system.  

 

1.2 Background 

In many cities across the world, overdose epidemics are occurring among people using opioids. 

In 2018, there were 3,286 preventable opioid-overdose deaths across Canada (1). Other authors 

have reported that 50 to 90% of people with OUD also have a concurrent mental disorder, and 

individuals with OUD experience disproportionately higher rates of untreated trauma (3), social 

isolation, and poverty (4). However, in Ontario, we lack a system to effectively treat a patient’s 

mental health and substance use disorder together. The gap in a comprehensive system for 

mental health and substance use disorders is, in part, due to a lack of consensus in the literature 

on the benefits of providing mental health supports alongside OAT programs. As well, treatment 

for OUD often functions in isolation from other health and social sectors, which can result in 

being over-reliant on single elements of care, such as medication, counseling, withdrawal 

management, or abstinence-based programs (5). As a result, there is a lack of coordinated and 



2 
 

 
 

comprehensive care across service providers to ensure that patients with OUD and mental 

disorders receive the necessary services and supports to meet their needs.  

 

The opioid crisis in northern Ontario is especially alarming (6-9). Gomes et al. highlighted that 

northern communities experience some of the highest rates of opioid-related deaths (10). Over 

three years from January 2004 to December 2006, the Thunder Bay District displayed the highest 

rate of opioid prescribing (12,635 opioid prescriptions dispensed per 1,000 people), and the 

second highest rate of opioid-related deaths (9.3 per 100,000 per year), following the Manitoulin 

District (11.9 per 100,000 per year). The District of Sudbury ranked in the top 10 of all 

communities in Ontario on both measures (11). 

 

Fortunately, there are effective medications through OAT programs such as methadone and 

buprenorphine/naloxone (12) readily available in most regions of Ontario for the treatment and 

maintenance of OUD. However, due to the strict requirements for methadone prescribers at the 

time of this study (i.e., additional training, preceptorship, and yearly audits) as well as other 

barriers (i.e., at the time of the study only physicians could prescribe methadone and physicians 

providing service by telemedicine are required to see the patient in person within a reasonable 

time (4-6 weeks), the availability of OAT is not evenly distributed across all regions of Ontario. 

Subsequently, patient retention in OAT is a challenge, and stabilization in treatment often only 

occurs after patients experience multiple cycles of treatment and re-initiation of opioid 

consumption before they are stabilized in care, which can be dangerous because of changes 

opioid tolerance in patients leading to a higher risk of mortality (13-18). 
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The opioid crisis continues to be detrimental for communities in Ontario despite the increased 

programming and policies recently put in place to mitigate these effects. Some of these policies 

include, but are not limited to, (a) the removal of OxyContinTM from the drug formulary in 2012; 

(b) the rapid expansion of OAT beginning in the early 2000s, and; (c) the more recent 

implementation of a narcotics monitoring system (19).  

 

According to the literature, mental disorders are prevalent among people with OUD (2, 20, 21). 

Despite the high prevalence of mental disorders among individuals with OUD, current literature 

on how mental disorders impact the treatment of OUD, and the benefits of providing mental 

health services alongside OAT programs is conflicting (22, 23). Moreover, in studies on 

concurrent mental health services offered alongside OAT, physician-based mental health 

services are rarely evaluated or not specified in studies (12-14). However, in areas where access 

to services is limited, physician-based mental health services may be the only way to access 

mental health care through emergency departments, family physician offices, or inpatient 

admission to hospital (8, 10). Therefore one goal of this thesis was to try to understand how 

current health care resource allocation impacts clinical and health service outcomes for people 

with OUD and mental disorders.  

 

1.3 Article and Chapter Overview 

This thesis is in an integrated article format. Chapter 1 is a review of the relevant literature about 

concurrent OAT and mental health services for patients with mental disorders enrolled in OAT. 
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Chapter 2, is a discussion of the methods used to explore the topic of concurrent mental disorders 

and physician-based mental health services for patients enrolled in OAT. Chapter 3 is the first 

research study that evaluates the impact of mental disorders on all-cause mortality, health service 

utilization, and one-year treatment retention for patients engaged in OAT across Ontario. Chapter 

3 was submitted to a scientific journal for publication. Chapter 4 is the second research study and 

was published in the Journal of Substance Abuse Treatment, Prevention, and Policy. Chapter 4 

includes an evaluation of the association between concurrent OAT and mental health services 

from psychiatrists across regions of Ontario and OAT treatment outcomes. Chapter 5 is the third 

research article, which is an evaluation of the association between concurrent OAT and mental 

health services and OAT treatment outcomes in different settings across Ontario, including 

mental health services delivered by primary care physicians and psychiatrists. Chapter 5 takes a 

broader perspective than Chapter 4 on the delivery of mental health services because, in Ontario, 

the majority of physician-based care for mental health is delivered by non-psychiatrist, mainly 

primary care physicians (24). Chapter 5 has been submitted to a scientific journal for publication. 

Chapter 6 is a conclusion chapter that includes a discussion of the thesis findings and limitations 

in the context of the broader literature and policies in Ontario. I provided an overview of the 

thesis chapters in Table1-1. 

 

Table 1-1: Overview of Thesis Chapters 

Chapters Description Publication Status 

Chapter 1 

 

Introduction, Background and Literature Review   

Chapter 2 Methods  

Chapter 3 

 

A Cohort Study Evaluating the Association Between 

Concurrent Mental Disorders, Mortality, Morbidity, and 

Continuous Treatment Retention for Patients in Opioid 

Submitted for 

publication in a 

scientific journal 
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Agonist Treatment Across Ontario, Canada Using 

Administrative Health Data 

 

Chapter 4 Mental Health Services from a Psychiatrist for Patients 

Enrolled in Opioid Agonist Treatment: A Propensity 

Score Matched Cohort Study in Ontario, Canada Using 

Administrative Health Data 

Published in the 

Journal of Substance 

Abuse Treatment, 

Prevention, and 

Policy. 

Chapter 5 Concurrent Opioid Agonist Treatment and Physician-

Based Mental Health Services: A Propensity Score 

Study in Ontario, Canada Using Administrative Health 

Data 

 

Submitted for 

publication in a 

scientific journal 

Chapter 6 Discussion and Conclusion 

 

 

 

1.4 Literature Review  

The literature about mental disorders and OUD is contradictory (22, 23). The results of a 

systematic review by Dogosh et al. highlights that studies generally support the efficacy of 

psychosocial interventions in combination with medications to treat OUD. However, results 

varied across studies, outcomes, medications, and interventions (23). Other studies have found 

that concurrent mental disorders and mental health services have no effect on treatment 

outcomes for patients enrolled in OAT (22, 23). Moreover, physician-based mental health 

services are rarely evaluated in studies on concurrent mental health services provided alongside 

OAT. Despite the conflicting literature, Canadian federal and provincial governments have 

highlighted the high burden of comorbidities of mental disorders and substance use disorders (2, 

26-29) and recommended the integration of mental health and addiction services (30-32).  

 

Further research must be conducted to better understand implications of concurrent mental 

disorders for patients enrolled in OAT in Ontario such as the association between mental 
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disorders, morbidity, and mortality, the impact of mental health interventions at different time 

points along the treatment continuum, how different interventions and; how patients residing in 

rural and northern areas relate to concurrent mental disorders and access to mental health 

services. One of the main contributions of this thesis to the literature is the evaluation of 

concurrent care on a large sample of patients enrolled in OAT across geographic locations in 

Ontario, and to understand how current health care resources are impacting outcomes for people 

with OUD and mental disorders. The study design, including the exposure and outcome 

variables, as well as the language used in the studies, were chosen and designed in a way to 

respond to the political context in Ontario regarding opioids.  

 

The assessment of mental disorders and mental health services offered in conjunction with OAT 

is the main focus of the literature review. Further, I explored details specific to northern and rural 

mental health and addiction services, as many scholars agree that geographic context can have an 

impact on health outcomes (8, 33-35).  

 

1.4.1 Opioid Agonist Treatment within the Ontario Health Care System 

In the past five years, there has been a rapid expansion of OAT in response to the growing rates 

of opioid misuse (36, 37). In 2019, it was estimated that over 60,000 people in Ontario were 

seeking treatment for OUD (36, 37). OAT is currently the standard of care and the intervention 

with the best evidence for long term patient safety, social wellness, and physical health benefits 

for the treatment of OUD (38). The treatment involves taking an opioid agonist medication, 

including methadone or buprenorphine/naloxone (also known as Suboxone) daily. These 
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medications work to prevent withdrawal and reduce cravings for people with OUD to reduce the 

harms associated with their drug use. In Ontario, patients receiving OAT will often start 

treatment at a specialized addiction clinic for observed medication intake daily until the patient is 

stabilized. After stabilization, observed dosing can be administered by several health care 

providers, including nurses and pharmacists in different settings, including family physician's 

offices, other addiction services, or local pharmacies (14, 39). All Ontario residents have access 

to publicly funded health insurance for medically necessary physician and hospital services. 

With the rapid expansion of OAT services in Ontario, it may have been difficult for other 

services to expand at the same rate to meet the need. For this reason, in this thesis, I want to 

evaluate the way in which OAT patients are using the health care sector with the services that 

currently exists.  

 

1.4.2 Opioid Agonist Treatment and Mental Health Services in Northern Ontario  

Barriers to accessing services in northern and rural areas of Ontario, including long distances to 

health facilities and the limited availability of health professionals, are understood as a direct 

consequence of patients’ place of residence (40, 41). Most notably, these barriers affect patients’ 

patterns of acute and primary care use and require patients to travel long distances to access 

services that are typically not available in their communities due to shortages of health human 

resources (8, 25). 

 

During the time of these studies, physicians prescribing methadone were required to undergo 

strict licensing requirements and auditing according to a provincial licensing body and the 
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Federal Controlled Drugs and Substances Act (9). Methadone is often unavailable in rural and 

remote communities due to the demand and resource-intensive nature of methadone programs. 

Buprenorphine has fewer prescribing limitations and is more accessible in rural locations. Eibl et 

al. described how northern rural residents travel a median distance  of 127 km (interquartile range 

 =  52–287 km) compared with southern urban residents, who travel a median distance  of 16 km, 

(interquartile range  =  4–52 km), to access methadone maintenance treatment (MMT) (42). In 

addition to addiction medicine specialists, there are well-known shortages of psychiatrists in 

northern Ontario. A report by Health Quality Ontario found that the Toronto Central Local 

Health Integration Network has eight times as many psychiatrists per 100,000 population 

compared to the northern Local Health Integration Networks (62.7 in Toronto Central versus 8.3 

and 7.1 per 100,000 in the North East and North West Local Health Integration Networks) (43). 

Primary care providers and emergency departments are disproportionately used as a first point of 

contact for patients in rural areas due to the lack of specialized addiction and mental health 

services (44). Given the challenges associated with accessing services, residents of northern 

Ontario may be more inclined to rely on alternative service delivery options such as telemedicine 

(45). OAT is routinely delivered via telemedicine across Ontario.  

 

Despite the challenges in accessing health services, northern and rural patients enrolled in OAT 

may have better treatment outcomes. Eibl et al. conducted a retrospective cohort study evaluating 

the effect of region of residence on treatment retention in OAT. The authors described how 

patients residing in rural areas were 31% more likely to successfully be retained in MMT for at 

least one year compared with those living in southern urban regions (adjusted odds ratio (aOR)  =  

1.31, 95% confidence interval (CI) 1.09%-1.58%). Similarly, they found that those residing in 
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northern urban regions were 14% more likely to be successfully retained in treatment for at least 

one year (aOR  1.14; 95% CI 1.02% -1.27%) when compared with those residing in southern 

urban regions (42). The authors hypothesized that patients who overcame the geographic barriers 

hindering access to OAT might have been more motivated to be successful when they did enter 

treatment. An important limitation of this study was that it was limited to individuals already 

enrolled in treatment. Additionally, there was potential for underreporting of diagnoses within 

this study due to the use of administrative data sources. Rural areas include many Indigenous 

communities, and often data from these communities are not included in mainstream 

administrative databases. This is an important shortfall in studies examining rural areas since 

Indigenous peoples experience high rates of depression, anxiety, self-harm, suicide, and 

substance use disorders (46-49) and are two to five times more likely to die due to opioid 

overdose than non-Indigenous people in Canada (50).  

 

Due to the differences in patient outcomes between northern, southern, rural, and urban regions, 

highlighted in other studies, it was important for me to evaluate how the location of residence of 

patients impacted outcomes within the context of this thesis.  

 

1.4.3 Mental Disorders and OAT 

The economic burden of mental disorders in Canada is an estimated $51 billion per year (51). 

Mental disorders affect over 50% of patients enrolled in OAT (2). One in five people in Canada 

have mental disorders (52). Given that mental disorders contribute to significant care costs, loss 

of productivity, lower employment rates, and reduction in quality of life (53), the course of 
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treatment of OUD may be negatively impacted by the high prevalence of concurrent mental 

disorders (54-57). The need to address mental health issues in the OUD population has led to a 

growing body of literature, which has mainly focused on outcomes such as mortality, psychiatric 

symptoms, and quality of life (22, 23, 58, 59), treatment-specific outcomes (22, 23, 60-62), and 

drug use or drug use behaviors (22, 23, 58, 61-63). There are currently gaps in the literature 

related to population-based outcomes in this population. 

 

Patients with OUD and concurrent mental disorders may be at an elevated risk of mortality. A 

cohort study completed in the United Kingdom with 176 deaths registered within a cohort of 

4,837 patients revealed that mortality rates were substantially higher in patients with concurrent 

disorders when compared to the general population (standardized mortality ratios = 4.23,95% CI 

3.63-4.90) (21). Specifically, those diagnosed with a personality disorder had almost four times 

greater risk of dying compared to those without a personality disorder diagnosis (Hazard ratio = 

3.76, 95% CI 1.21-11.74). Comorbid, major mental disorders, such as schizophrenia and 

psychosis, and poor psychological health were not associated with increased mortality. Given the 

observational study design and self-reported measures, this study may not reflect the true 

prevalence of mental disorders. Additionally, the small sample size limits the generalizability 

and statistical power of the results reported. 

 

The literature relating to the association between mental disorders and treatment retention among 

people with OUD is contentious (54, 55). In a cohort study of 151 opioid dependent patients, 

Gelkopf et al. found that patients diagnosed with mental disorders had increased retention in 

https://www-sciencedirect-com.librweb.laurentian.ca/topics/medicine-and-dentistry/standardized-mortality-ratio
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treatment despite higher rates of continued substance use when compared to patients with no 

mental disorders (55). It is important to note that OAT programs are dependent on regional 

policies and standards (64). In many cases, there is no additional counseling in methadone 

programs (22, 23, 64). However, in the Gelkopf et al. study, patients received OAT in conjuction 

with appropriate medical and mental health treatment. Therefore, the additional supports already 

built into the program may have limited the effect of the study intervention. The small sample 

size also may have limited the external validity of this study. 

  

In another prospective cohort study evaluating the effects of mental disorders on OAT retention, 

Astals et al. described how psychiatric comorbidities did not affect retention (54). Of the patients 

with co-occurring mental disorders, 63.9 % were retained compared to 68% of the patients 

without co-occurring mental disorders (p = 0.303) (54). It is, impossible to isolate the effect of 

counseling on treatment retention in this study as patients in both groups were receiving on-site 

counseling during their OAT episode of care. In other jurisdictions, including Ontario, OAT 

programs don’t often have counseling alongside medication for OUD. Therefore, this study may 

lack external validity. Additionally, the Astals et al. study had a small sample size, and the data 

were only collected after patients were stabilized in treatment.  

 

The studies on mental disorder and OAT has helped me to understand some of the contentions in 

the current literature. As well, within the context of this literature review, I identified gaps that 

are important to study in my thesis, such as the lack of studies on population health and health 

system outcomes.  
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1.4.4 Mental Health Services and OAT 

OAT alone is effective in the reduction of heroin use, crime related to drug use, human 

immunodeficiency virus (HIV) risk behaviors, overdose, and all-cause mortality (12, 65-67). The 

treatment of mental disorders offered concurrently within OAT programs has been demonstrated 

as effective in several studies (5, 58, 62, 68). Ball and Ross conducted a large-scale cohort study 

in 1991, following patients for three years, over six programs in three different cities across the 

United States. All study subjects were males enrolled in MMT who had a long history of opioid 

dependence and years of regular illicit substance use. Ball and Ross evaluated factors associated 

with a reduction in heroin use. Authors fond that on-site counseling within methadone programs 

was the most effective when compared against MMT without counselling. On-site counseling 

was associated with lower drug use overall (cocaine use: mean days in the last 30 = 6.001vs. 

3.561 p < 0.01; intravenous drug use: mean days in the last 30 = 15.784 vs. 3.357 p < 0.05), as 

well as within subgroup of patients with negative risk factors such as crime (mean days in the 

last 30 = 7.218 vs. 3.126 p < 0.05).The authors reported that on-site counseling in methadone 

programs were effective for treatment outcomes such as longer treatment retention, reduced use 

of illicit drugs, and improved psychosocial condition compared to methadone only (62). 

Although this study greatly influenced the field of addiction medicine, two overall limitations 

should be noted. Firstly, the study excluded women from the sample. Previous scholars have 

identified that sex differences were evident in OAT outcomes, including polysubstance use, legal 

involvement, and employment (69, 70). Therefore the results may be different if women were 

included. Secondly, Ball and Ross (62) conducted the study almost 30 years ago. Therefore the 
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results may not be generalized to the current context and structures of existing OAT programs or 

the provision of counselling. This study informed my thesis by demonstrating the importance of 

mental health services alongside OAT. As well, after reading this study, I felt it was important to 

include a sample of patients that was more representative of the general population, and include 

both widely used OAT medications (methadone and buprenorphine/naloxone) in my studies. 

 

Brooner et al. reported that psychiatric services located onsite, where OAT patients received 

their medication was associated with positive outcomes for patients in OAT (5). The authors 

conducted a randomized controlled study in Baltimore in the United States to evaluate the 

efficacy of on-site and integrated psychiatric services delivery in an OAT program (5). A total of 

160 participants were assigned to onsite treatment, and 156 assigned to offsite treatment. The 

study revealed that on-site participants were more likely to initiate psychiatric services (96.9% 

vs. 79.5%; p < 0.001), remain in treatment longer (195.9 vs. 101.9 days; p < 0.001), and attend 

more psychiatrist appointments (12.9 vs. 2.7; p < 0.001) than off-site participants. The authors 

observed no differences in drug use (5). Since this study was specific to one treatment setting, a 

major limitation was the uncertain extent to which findings are generalized to other OAT settings 

(i.e., clinics offering only medications with no additional supports). For this reason, in my thesis, 

I decided to study OAT patients within the current state of services available to them and not by 

added services that may not be available to them in a real-world situation. 

 

Kraft et al. evaluated the cost effectiveness of psychosocial services offered in conjuction with 

OAT (68). The subjects were divided into three groups: methadone treatment with a minimum of 

counseling (low), a second group received methadone plus more intensive counseling 
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(intermediate), and a third received methadone plus enhanced counseling, medical, and 

psychosocial services (high). During the study period, at 12 months, the annual cost per abstinent 

client was $16,485, and after 52 weeks, abstinence rates increased from 29% to 30% in the low 

level of support group; the annual cost per abstinent client was $9,804, and after 52 weeks, 

abstinence rates increased from 47% to 55% in the intermediate level of support group. The 

annual cost per abstinent client was $11,818, and after 52 weeks, abstinence rates increased from 

49% to 68% in the high level of support group (68). To summarize, the authors found that 

intermediate and low levels of support in methadone programs were more cost-effective than 

large amounts of support or no support at all (68). This study is critical to informing my thesis 

because it highlights that additional mental health services, even limited amounts, can be cost 

effective for OAT patients. 

 

In a study that evaluated psychotherapy offered concurrently with OAT in the United States, 

Woody et al. found that patients enrolled in OAT had only experienced the benefits of mental 

health services after six months of receiving services (71). The authors conducted a community 

trial to evaluate the effectiveness of individual psychotherapy in the rehabilitation counselling of 

psychiatrically symptomatic, opiate-dependent patients, during MMT in community programs. 

As markers of success, the authors measured outcomes such as opiate use, cocaine use, and 

required methadone dose while enrolled in treatment. The authors showed that within the first six 

months, there was no change in opioid use for both groups, but there was a reduction in cocaine 

use, and lower methadone dose needed for a patient to be stable. At the one-month follow-up, the 

authors observed that both groups had improved outcomes, but there were no differences 

between groups. At the six-month follow-up, the counselling group had improved outcomes 
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when compared to the group not receiving counselling. The findings highlight the importance of 

follow-up periods in studies for the OUD population. It should be noted that again, in this study, 

the control intervention was a program that routinely offered counselling sessions in addition to 

methadone. Thus, this study did not evaluate whether any additional psychosocial intervention 

was needed, but rather the question is whether a specific structured intervention provides any 

additional benefits in an OAT program. Additionally, the study period was too short, and the 

sample size too small to evaluate long term outcomes such as mortality. This study highlighted 

the importance of an extended follow-up period to evaluate outcomes in this population. 

 

McLellan et al. examined the influence of the nature and location of counseling, medical care, 

and psychosocial services offered in conjunction with OAT in the United States (58). The 

researchers conducted a randomized controlled trial and divided a cohort of patients based on 

their treatment into three groups that are: medication only, medication and counselling, and 

medication with enhanced services (counselling, additional medical care). In this study, 69% of 

the participants in the group receiving medication only had dropped out of treatment after three 

months. For the medication only group, the authors also observed more cocaine and opioid use 

when compared to the two other enhanced care groups (p < .0001). A between-group comparison 

showed significant differences as well; 31% of patients receiving medication-only were able to 

achieve eight consecutive weeks of opioid-free urine samples, and no patients in the medication 

only group were able to sustain opiate-free urines for 16 weeks. For the group of patients 

receiving medication and counseling, 100% were opioid-free for eight weeks, and 28% for 16 

weeks. In the third group, which was receiving medication, counseling, and enhanced medical 
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services, 94% had opioid-free urine samples for eight weeks and 55% for 16 weeks of opioid-

free urine samples. These proportions differed significantly across groups (p < .0001).  

 

Despite the benefits of providing mental health services alongside OAT demonstrated in some 

studies, OAT alone may have comparable efficacy (22, 23). In a systematic review which only 

included randomized controlled trials, by Amato et al. (22), authors evaluated variables such as 

retention in treatment, abstinence by primary substance, results at follow-up, compliance, 

cravings, psychiatric symptoms/psychological distress, quality of life, severity of dependence, 

and death. The authors reported that there were no benefits to psychosocial interventions for 

retention in treatment. Additionally, when they compared the different psychosocial approaches, 

there were no statistically significant differences between groups. Importantly, the authors 

concluded that the provision of OAT should not be abandoned in the absence of other health 

services. This systematic review was necessary in informing my thesis because it highlighted the 

importance of distinct control groups and the lack of physician-based mental health services 

studied in the literature. 

Dugosh et al. recently conducted a literature review of the most current body of knowledge 

regarding psychosocial intervention offered concurrently with OAT. The authors concluded that 

there are increased benefits to adding psychosocial interventions to OAT; however, results varied 

for different outcomes across studies and within psychosocial intervention types. Authors also 

highlighted that OAT policies and standards vary from one region to another, and as a direct 

result, control groups vary across studies. In some cases in the United States and some Canadian 

provinces, methadone programs do not provide medication alone (22, 23, 64). Thus, authors are 

studying the effects of enhanced counselling or mental health services in addition to services 
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patients are already receiving within an OAT treatment model. Dugosh et al. hypothesized that 

the effects of additional mental health services may be more reliable if control groups used in 

studies were more consistent (23).  

 

Examining the studies on mental health services and OAT has helped me make decisions about 

which questions to prioritize in my thesis based on some of the gaps and inconsistencies in other 

studies.  

 

1.4.5 Discussion 

The review of the literature helped to inform the methodological approach for my thesis. I 

identified gaps in the current literature regarding mental health services offered in conjunction 

with medications for the treatment of OUD. Some of the gaps included the absence of a 

consistent definition of mental health or psychosocial services and the limited amount of studies 

examining physician-based mental health services. Also, studies that include buprenorphine as a 

form of OAT, and that evaluate population health issues, and health system outcomes are in short 

supply. Importantly, many studies have short follow-up times, which is an issue because OUD 

and mental disorders are chronic relapsing conditions.  

 

The shortfalls in the literature related to consistent definitions of mental health services can 

affect the external validity of the results. For instance, the studies included, the two most recent 

influential systematic review did not differentiate between mental health services provided by 

physicians, psychotherapists, general mental health counselors or other. Merging such a 
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heterogeneous group of treatments into one category, “psychosocial services,” as described in the 

Dugosh study, can lead to a significant loss of information. Perhaps if authors compared mental 

health services by type or by the provider, the results would be different.  

 

Also, results from current studies mainly focus on MMT. However, buprenorphine/naloxone 

prescriptions for the treatment of OUD are increasing, especially in rural areas of Ontario (72). 

Therefore, understanding mental health services within the context of the most recent available 

medication is important (23). Moreover, substance use seems to be strongly related to the social 

and political context. Specific to Ontario, the increase in problematic opioid use has likely 

emerged as a consequence of many interrelated factors such as types of opioids available, 

diversion of prescription opioids, and treatment accessibility as a function of the implementation 

of policies and programs at various levels of government (73). As such, the OAT literature may 

not be generalizable to the Ontario context, due to the variation of OAT programs and mental 

health services studied (i.e., the services and supports available in OAT clinics), as well as the 

heterogeneity and a small sample of patients enrolled in most published OAT studies.  

 

Population-level issues such as mortality, ED visits, and hospitalizations (10, 74) and their 

relation to mental disorders remain a clear gap in the OAT literature. In 2016, the Ontario Drug 

Policy Research Network published a report which described trends in opioid-related adverse 

events in Ontario (i.e., an increase in opioid-related deaths, emergency department visits, and 

hospitalizations). However, to our knowledge, no population-level studies evaluating mental 

disorders, and mental health services on population health outcomes for patients enrolled in 

OAT. Aside from these factors, the evaluation of physician-based mental health services 
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alongside OAT on a large sample of patients with OUD and mental disorders across 

geographical locations in Ontario has not been studied longitudinally. 

 

Given the extent of the opioid problem in communities across Ontario, the high prevalence of 

mental disorders in patients with OUD, and the gaps I identified in my literature review, I felt it 

was important to have a clearer empirical understanding of the impact of mental health services 

within the context on the current health care system in Ontario. Moreover, I used the study by 

Dugosh et al. (23) to help guide the direction of the study. The authors suggested the importance 

of studying the effectiveness of mental health interventions at different points along the 

treatment continuum as well as which interventions are the most effective for different patient 

populations and treatment settings, including primary care and psychiatry. Most of the 

international literature focuses on the relationship between psychosocial interventions and OAT. 

However, there is limited literature on physician-based mental health services – which would 

include medication management by a psychiatrist or primary care provider. I felt that a 

population-level understanding of the most effective combination of care within the scope of 

available services across Ontario is necessary to mitigate the detrimental effects of the opioid 

crisis.  

 

1.5 Theoretical Underpinning 

The theoretical framework that guided and informed the development of this research was 

Critical Theory, and the World Health Organization (WHO) Commission on Social Determinants 

of Health was the conceptual framework. Critical Theory is an analytical world view that 

continuously questions the way things are and tries to comprehend the underlying causes of 



20 
 

 
 

social inequities (75). The theoretical underpinning allows for a reflective assessment and 

critique of society and culture. However, in contrast to other traditional theories, Critical Theory 

has the goal of creating change in societal values. Critical Theory requires an action-based type 

of inquiry that explores long-standing beliefs in-depth to help the comprehension of realities 

embedded into societies and systems and expose inequities. Much of the literature on Critical 

Theory focuses on oppression and inequities (76). Individuals with OUD are a vulnerable, often 

marginalized group with a complex clinical course and profile of health care utilization (3, 77). 

Progress in the field of addiction services is hindered by several factors, including philosophical 

and ideologically-driven treatment for OUD rather than evidence-based treatment, stigma around 

OAT and substance use disorders, historical policies, and system structures. Critical Theory is a 

framework that has guided me to study the topic of substance dependence and inequities in 

health service access for vulnerable populations. Seeking knowledge under the lens of critical 

theory, allowed for the exploration of several complex factors that and helped me develop my 

research questions. Critical Theory allows the use of posited stances (i.e., using quantitative 

evidence) to falsify constructed realities and ideologies (78). Critical Theory helped to guide the 

direction in which I studied the complexity of the opioid crisis across Ontario.  

 

During the project, I assembled a Patient and Family Advisory Group to provide insight into 

relevant factors that directly affected the health of individuals with OUD, mental health, and 

other substance use disorders. We held in-person, semi-structured meetings with the group two 

or three times per year for two hours at a local OAT clinic. Members of the research group 

assisted with running the meetings, including an addiction physician, a psychotherapist, and 

researchers. Food and refreshments were provided as well as a five-dollar Tim Horton’s gift card 
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as compensation for their time. We structured the meetings such that members were able to share 

their experiences in a safe and supported environment. Group members were able to request 

educational session topics and were invited to provide teachings and education to the group. In 

the meetings, the advisory group described an accumulation of exposures and experiences such 

as stressful life experiences, lack of social support, adverse early life influences, family history, 

difficulty accessing health care services, oppression and shame. The WHO Social Determinants 

of Health Framework provided a practical infrastructure to operationalize and embed the 

advisory groups’ reflections into the design of the research questions, selection of variables, the 

interpretation of results, and the dissemination of information for this research project.  

 

The political environment within the health care community in Ontario was also an essential 

factor that guided design decisions for the studies in this thesis. I wanted the findings to reflect 

the language and to resonate with health care policymakers to maximize the usability of my 

results for policy change. For these reasons, I used broad outcomes such as frequent emergency 

department visits since this language is often reflected in reports used by the Ministry of Health 

and Long Term Care and other planning and funding agencies to make decisions.  

 

1.6 Research Questions and Hypotheses 

We aimed to answer the following questions in this thesis:  

Question 1: How do concurrent mental disorders impact mortality and morbidity for patients 

enrolled in opioid agonist treatment across northern, rural, and urban regions of Ontario, 

Canada? (Chapter 3) 



22 
 

 
 

Question 2: How do mental health services provided by psychiatrists impact morbidity and 

mortality for patients enrolled in opioid agonist treatment in Ontario, Canada? (Chapter 4) 

Question 3: How do physician-based mental health services for patients enrolled in opioid 

agonist treatment impact morbidity and mortality for patients enrolled in opioid agonist treatment 

across northern, rural, and urban regions of Ontario, Canada? (Chapter 5) 

 

Hypotheses: I hypothesize that OAT patients who were diagnosed with one or more mental 

disorders will have poorer outcomes than OAT patients who did not have a diagnosis of a mental 

disorder (21, 54, 79). I also hypothesize that OAT patients living in northern Ontario will have 

poorer outcomes and less access to mental health services compared to OAT patients in southern 

Ontario (8, 25, 80). Moreover, I hypothesize that, if OAT patients with concurrent disorders 

received additional physician-based mental health services from psychiatrists or other physicians 

while in OAT, they would have improved outcomes.   
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Chapter 2- Methods 

 

2.1 Chapter Outline 

This chapter was written in accordance with the Strengthening the Reporting of Observational 

Studies in Epidemiology (STROBE) guidelines (1). In this chapter, I provide a broad overview 

of the research approach, the cohort creation, and the sources of data. I discuss the rationale, 

definition, method of data extraction, and the limitations of each variable (including the exposure 

variables, the covariates, and the outcomes) used in the thesis. The rationale and the limitations 

of the methods of data analysis are also discussed in detail in this chapter.  

 

2.2 Thesis Overview  

This thesis is presented in an integrated article format. It includes three different retrospective 

cohort studies (Chapter 3, 4 and 5), using administrative data from health care services in 

Ontario, Canada (i.e., physician-based services, hospital, long-term care, and other community 

service data, population health information, registries, immigration, survey data, clinical data, 

etc.). ICES extracted individual-level data records. ICES is a not-for-profit research organization 

that gathers population-based health and social data from Ontario’s publicly funded health 

services to generate knowledge (2). The research design and outcomes for this thesis were 

chosen in response to the opioid issues and to align with the political environment within the 

health care community in Ontario. The Research Ethics Board of Laurentian University in 

Sudbury, Ontario, approved the study. 
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2.3 Student’s Contribution  

This project complements the work being done by Dr. David Marsh’s research lab at the 

Northern Ontario School of Medicine. The research in Dr. Marsh’s lab focuses on understanding 

prevention, harm reduction, and treatment options for patients in opioid agonist treatment (OAT) 

in Ontario using administrative data. I (the student) was responsible for the conceptualization, 

study design, dataset creation plan (see Appendix C), statistical analysis, interpretation, 

reporting, writing, and final editing of the thesis. The dataset creation plan is a technical 

document that is a record of the methods used for variable derivation from the multiple databases 

at ICES. The dataset creation plan was used by analyst Ryan Ng at ICES to conduct ICES 

database cuts and linkages, and to create the working datasets used in the thesis. The analyst and 

I worked closely together to finalize the working datasets. We used the final datasets for all study 

analyses. The final datasets were accessed remotely through the Data Analytics Services (DAS) 

department from a secure server at ICES Central in Toronto, Ontario. 

 

Dr. David Marsh and Dr. Michael Franklyn, addiction medicine physicians, were consulted 

while determining the exclusion criteria for the primary cohort (3). They also helped to 

understand addiction medicine Ontario Health Insurance Plan (OHIP) fee codes and Ontario 

Drug Benefit Plan (ODB) prescription data. Dr. Christopher Mushquash, a psychologist and 

researcher, and Dr. Katie Anderson, a psychiatrist, were consulted concerning mental disorders, 

diagnostic criteria, and OHIP diagnosis codes (4). Dr. Michael Conlon, the director at ICES 

North, and Dr. Joseph Caswell, the lead analyst at ICES North, provided statistical insight 

throughout the project (5).  
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2.4 Study Time Frame 

I planned the initial study time frame from 2004 to 2015. In 2011, new billing codes were 

created specifically for the management of OAT patients. Due to the Ontario Health Insurance 

Plan (OHIP) billing changes for OAT in 2011, I narrowed the study time-frame to January 1, 

2011, and December 31, 2015.  

 

The time frame was decided using scientific literature and an examination of the historical and 

current context of the opioid crisis. With the evolving opioid crisis, many factors within the last 

several years have impacted patient and program characteristics, as well as health system 

outcomes in addiction care. In Ontario, prescriptions of oxycodone increased by 850% between 

1991 and 2007 (6). In 2012, the federal government approved the removal of OxyContin™ from 

the Canadian market, 12 years after this drug was introduced (7). Less than two months after the 

announcement, all publicly funded coverage for OxyContin™ ceased (7). It appears that the 

removal of OxyContin™ drove opioid users to alternative substances once their preferred 

formulation was no longer available (8, 9). Rates of heroin use and Hydromorph Contin™ 

prescribing (10, 11) increased during that time (9). Rates of opioid-related deaths, emergency 

department (ED) visits, and hospitalizations due to opioids have continued to increase despite the 

change in availability of OxyContin™ (12, 13).  

 

Moreover, the study was designed with a broad time frame since short study periods are often 

highlighted as limitations in the scientific literature evaluating similar exposures. Studies 

evaluating the effectiveness of adding additional mental health services to OAT programs over 

short periods often show no significant differences in clinical outcomes (14, 15). The lack of 



36 
 

 
 

significance in clinical outcomes may be because OAT is an intervention designed to restore 

physical and psychosocial functioning by reducing the use of opioids (16). Therefore, initial 

improvements in clinical outcomes may be attributed mainly to reduced substance use and not 

differ based on additional psychosocial interventions. However, studies following patients for 

longer periods have shown significant effects when additional supports are added into OAT 

programs (17, 18), which emphasizes the importance of longitudinal studies for the development 

of evidence-based policies and programs. Additionally, longer study periods are necessary to 

critically analyze health service use patterns.  

 

2.5 Study Population: First-time OAT Patients 

Inclusion and Exclusion Criteria 

The study cohort was created by identifying OAT patients with the Ontario Drug Benefit plan 

(ODB) and the OHIP databases. In previous published ICES studies (13, 27, 31), the ODB 

database was used as the primary source to identify OAT patients. However, in Ontario, 

residents are only eligible for ODB public drug coverage if they are aged 65 years or older, 

reside in a long-term care facility, are disabled, are receiving social benefits for income support, 

or have high prescription drug costs relative to their net household income. Since 2011, new 

billing codes have helped to identify OAT services (32) in administrative databases. OHIP 

coverage is available to all permanent residents of Ontario. Therefore, to avoid excluding a 

subset of the population and risking selection bias, I chose to use both ODB and OHIP databases 

to identify the primary patient cohort.  
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Based on previous ICES studies evaluating the same population (13, 27, 31), I only evaluated the 

first treatment episode of OAT, meaning that there was no previous history of OAT (including 

methadone or buprenorphine/naloxone) in the year before the first treatment episode of care. 

However, patients may have been enrolled in OAT before the one-year look back period. It is 

very common for OAT patients to cycle between treatment and re-initiation of opioid 

consumption before they are stabilized in care (19-24), and multiple treatment attempts are 

associated with a higher likelihood of positive outcomes (24-26). Other studies have used similar 

definitions of first-time OAT (27-29). In this study, OAT included both methadone and 

buprenorphine/naloxone. Methadone remains the most common OAT prescription. However, I 

saw an increased availability of buprenorphine/naloxone as an alternative to methadone within 

the study period (30). 

 

I then applied a set of exclusion criteria to define the cohort. The data were first extracted from 

the ODB database to identify all patients initiating OAT using Drug Identification Numbers 

(DIN) between January 1, 2004, and December 31, 2015. DINs are listed in Table 2-1. Previous 

research has shown a higher prevalence of OUD and accidental deaths related to opioids starting 

after the age 15 (33). Therefore we excluded all patients under15 years old (n = 2,535 patients). 

In Ontario, methadone used for addiction treatment is dispensed exclusively in liquid 

formulation. Therefore, I chose to exclude patients with over 20% of their methadone dose in 

tablet formulation over one year due to the likelihood that methadone was being administered for 

chronic pain (n = 5,560 patients). Patients who were not eligible for OHIP were also excluded (n 

= 437 patients). Ontario residents may not be eligible for OHIP coverage if they have been 

absent for more than 30 days during the first six months of residence in the province and if they 
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were not in Ontario for at least 153 days in 12-months), non-Ontario residents. Other studies 

have applied similar exclusion criteria (27, 28, 34). The exclusion criteria and the number of 

patients by the exclusion step are specified in Table 2-4. 

 

Table 2-1: Drug Identification Numbers 

Drug Identification Numbers (DIN)  

Methadone drug identification numbers 02241377 

02247694 

02394596 

02394618 

09850619 

09852891 

09857221 

09857223 

Buprenorphine/naloxone drug 

identification numbers 

02295695 

02295709 

02408090 

02408104 

02424851 

02424878 

02130319 

02242962 

02242963 

02242964 

66999995 

66999996 

 

Data from the OHIP database was extracted to identify patients in OAT using physician billing 

codes (Table 2-2) including OAT monthly management codes (K682, K683, and K684), which 

are used by physicians to receive payment for the management of patients with moderate to 

severe Opioid Use Disorder (OUD); visit/consultation codes (A680 and A957), which are used 

by physicians to receive payment for regular follow-up visits with OAT patients being actively 

managed; point-of-care testing codes (G040, G041, G042 or G043), which allow physicians to 

receive payments for urine testing to detect and monitor patients’ drugs use. Point-of-care testing 
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codes are not eligible for payment to the physician unless the management codes are billed in the 

same month (35). As verified by addiction medicine physicians, visit/consultation codes do not 

provide any indication that a patient is enrolled in an OAT program unless the management 

codes have been billed in the same month (3). Therefore, we (I and the ICES analyst) first used 

OHIP management codes, followed by the visit/consultation codes and the point-of-care testing 

codes, if they appeared within 30 days of the management code to identify patients initiating 

OAT. 

 

Table 2-2: Addiction Medicine Fee Codes 

 

 

 

 

 

 

 

 

 

My initial data request to ICES was for data from 2004 to 2015. However, due to the OHIP 

billing changes in 2011, I chose to reduce the study time frame and excluded all patients who 

initiated OAT before 2011 (# of patients excluded = 22,478). Patients identified from ODB (n = 

Addiction Medicine Fee Codes 

OAT monthly 

management codes  

K682 Opioid Agonist Maintenance Program monthly 

management fee - intensive, per month 

K683 Opioid Agonist Maintenance Program monthly 

management fee - maintenance, per month 

K684 Opioid Agonist Maintenance Program - team 

premium, per month, to K682 or K683 

OAT 

visit/consultation 

codes  

A680 Consultation 

A957 Repeat Consultation 

OAT point of care 

testing codes  

G040 Drugs of abuse screen, urine, must include 

testing for at least four drugs of abuse 

G041 Target drug testing, urine, qualitative or 

quantitative 

G042 Target drug testing, urine, qualitative or 

quantitative 

G043 Drugs of abuse screen, urine, must include 

testing for at least four drugs of abuse 
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1,383), patients identified from OHIP (n = 30,124) and patients who were identified in both 

databases (n= 24,417) were combined to create the primary study cohort (n = 55,924). The 

timeline for the identification of patients is outlined in Figure 2-1. 

 

Figure 2-1: Timeline for identification of the study population 

 

 

I used the date of the first opioid visit as the index date for all analyses. For the analysis, each 

person was started at the same time (their index date) and followed for one year after their index 

date. Figure 2-2 demonstrates a hypothetical cohort to show how individuals have different 

durations of time in OAT.   
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Figure 2-2: Example of Follow-up Start Times 

 

Limitations 

OAT is commonly used as a proxy measure for estimating the prevalence of OUD in a 

population (27-29, 31, 34). However, by using the number of OAT patients to estimate the 

prevalence, I chose to exclude patients who have not sought out treatment in the analysis. 

Additionally, by using physician billing data, there is potential for recording errors since the data 

accuracy is dependent on physicians’ recording practices. Moreover, although I assembled the 

cohort based on criteria used in previously published research and expert consultation, the cohort 

definition was not validated for our population (27, 28, 34, 36).  

 

2.6 Exposure Groups 

2.6.1 OAT Engagement  
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Rationale  

OUD is a chronic, relapsing condition (37), and patients often cycle through episodes of 

treatment and relapse (38). Several authors argue that longer retention in OAT is associated with 

positive treatment outcomes (39-41). Since the goal of this thesis was to evaluate the association 

between mental health services alongside OAT treatment, I first wanted to conduct a baseline 

assessment to understand the impact of OAT without additional mental health services in our 

study population.  

 

Definition and data extraction 

I defined active OAT treatment based on OHIP billing (from the OHIP database). All patients 

were followed for one year after their first treatment episode, to a maximum follow-up date of 

December 31, 2016. ICES provided the exact date of service in the ICES datasets for this study 

due to privacy reasons. Instead, I was able to calculate an approximation of the time of a health 

service event based on a variable that had information relating to the number of days to service 

from the index date. We linked all variables to an encrypted patient ID. I used the number of 

days to service date to query whether a patient was enrolled in OAT using 30 day intervals (i.e., 

if the days to service date was larger or equal to -30 and smaller or equal to 30 at the time that an 

OAT OHIP billing code appeared (see Table 2-2)) then the patient was considered to be 

“actively enrolled in OAT for at least 30 days, if the days to service date was larger or equal to -

30 and smaller or equal to 60 at the time that an OAT OHIP billing code appeared then the 

patient was considered to be “actively enrolled in OAT for at least 60 days, etc.). The query was 

repeated in 30 day intervals up to 360 days (one year observation window). I then created a 

variable indicating whether a patient was in OAT (meaning that there was less than 30 days 
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between the previous OAT billing code) or had received but was not actively in OAT (meaning 

that there were more than 30 days between the previous OAT billing code) within 360 days of 

their first OAT visit. See the example in Figure 2-2. 

 

Figure 2-3: Example of OAT Engagement Variable Creation 

 

 

Limitations 

The active OAT variable was created using OHIP billing, meaning that the accuracy was 

dependent on physician recording practices.  

 

2.6.2 Mental Disorders Group (Exposures in Research Study 1, Chapter 3) 

Rationale 

Studies examining substance use and psychiatric comorbidities have reported that approximately 

50% of OAT patients have received a lifetime psychiatric diagnosis (42-49). Many studies have 

demonstrated that mental disorders are associated with high health care costs, lower employment 

rates, and reduction in quality of life (50), potentially impacting the course of treatment of OUD 
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(51-54). Additionally, the Canadian federal and provincial governments have highlighted the 

high burden of comorbidities of mental and substance use disorders (42, 55-58). They have 

recommended the integration of mental health and addiction services. 

 

Definition and data extraction 

I defined the OAT patients with mental disorders group using OHIP database diagnostic codes. I 

assigned patients to only one of two groups: those diagnosed with a mental disorder other than 

OUD and those not diagnosed with a mental disorder other than OUD. I included the following 

mental disorders in the analysis: neurodevelopmental disorders (OHIP diagnosis code 314), 

schizophrenia spectrum and other psychotic disorders (OHIP diagnosis code 295, 297, 298), 

bipolar and related disorders (OHIP diagnosis code 296), anxiety and depressive related 

disorders (OHIP diagnosis code 296, 300, 311), obsessive compulsive and related disorders 

(OHIP diagnosis code 300), trauma and stressor related disorder (OHIP diagnosis code308,309), 

feeding and eating-related disorders (OHIP diagnosis code 307), gender dysphoria (OHIP 

diagnosis code 302), disruptive impulse control and conduct disorders (OHIP diagnosis code 

313), and personality disorders. (OHIP diagnosis code 301). In the OHIP database, substance 

dependence falls under one category, under one code (304). All patients in the cohort had that 

code based on their opioid dependence to be included in the study. Therefore, there was no way 

to detect those who also had a dependence on cocaine, benzodiazepines, or other substances. For 

this reason, I chose to exclude substance use disorders from our mental disorder diagnosis 

definition. To be assigned to the mental disorders group, an individual must have had an 

International Classification of Disease (ICD)-9 (59) or ICD-10 (60) diagnosis code in any setting 

in the medical record that indicated a mental disorder listed above. During the time covered by 



45 
 

 
 

this study, OHIP billing required only three-digit ICD-9 or ICD-10 codes. See Appendix D for 

the list of diagnoses and their related ICD codes. Other studies have indicated that the majority 

of OAT patients have a chronic mental health condition (61, 62). Therefore, I chose to define a 

wide time parameter to identify those with mental disorders from one year before the time of 

their first OAT event, to one year after the date of their last OAT event (or the study end date) to 

capture the diagnosis accurately.  

 

Limitations 

A published validation study by Davis et al. found that reporting of mental diagnoses have a 

strong likelihood of being accurately captured in administrative datasets with a positive 

predictive value of 76% and Kappa showed a moderate agreement (median kappa = 0.45-0.55). 

Importantly, the authors reported that anxiety disorders and schizoaffective disorders showed 

poorer likelihood of being accurately being captured. However, if a mental diagnosis does not 

appear in the physician billing codes, the individual may still have a mental disorder. For 

instance, since I only included people who had accessed treatment, the number of people with 

mental disorders who had not sought treatment were not included in the analysis. The Venn 

diagram (Figure 2-3) demonstrates the mental disorders group within the OAT cohort. 
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Figure 2-4: Patient Groups 

 

 

2.6.3 Mental Health Services Group (Exposures in Research Studies 2 and 3, Chapters 4 and 5) 

Rationale 

Although it seems intuitive to add additional mental health services to existing OAT programs, 

the literature is unclear as to whether mental health services provided alongside OAT treatment 

do improve clinical and health system outcomes. Additionally, there is limited research 

evaluating the impact of co-occurring physician-based services for OUD and mental disorders, 

since much of the literature is centered on psychosocial services.  

 

Definition and Data Extraction 

I coded patients into one of the following four groups: those who had received mental health 

services from a psychiatrist; those who had received mental health services from a primary care 

physician, those who had received mental health services from a both a psychiatrist and a 

primary care physician, and those who had not received mental health services as evidence by 

the OHIP database physician billing codes. The billing codes are listed and described in Table 2-
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3. To be placed into any of the mental health services groups (psychiatry, primary care, or both), 

an individual must have had an outpatient mental health service encounter from one of the 

selected physicians identified by OHIP billing detailed in Table 2-3. For example, any individual 

in any mental health services group would have received mental disorder-related ICD-9 or ICD-

10 diagnostic code and have received outpatient mental health service from a physician. I 

defined the time parameter to identify mental health services as 30 days prior, during the period 

of OAT itself, or up to 30 days after OAT had been terminated to ensure that the service 

occurred within the time frame of the OAT episode of care. The timeline used to identify the 

Mental Health Services subgroup is outlined in Figure 2-1. The cohorts and subgroups used in 

the thesis are outlined in Figure 2-5.  

 

Limitations 

It is important to note that I only examined OHIP-billed mental health services, which excluded 

mental health services delivered through other provincially and federally funded health service 

avenues. Meaning any federally funded mental health services provided in First Nation 

communities, as well as any mental health services provided through funding by the Ontario 

Ministry of Health and Long-Term Care (e.g., community mental health and addictions services) 

or other Ministries were excluded. 

 

Table 2-3: Mental Health Service OHIP Fee Codes 

Mental Health Service Fee Codes 

Physician 

model of 

practice 

OHIP fee code 



48 
 

 
 

Primary 

Care 

Physician 

K004 2 or more family members  in family therapy 

K005 Mental health individual care by general practitioner/family 

physician (GP/FP) 

K006 Individual care hypnotherapy 

K007 Psychotherapy individual care 

K010 Additional units for group therapy 

K012 4 people group therapy 

K013 Counselling individual care by General Practitioner/Family 

Practitioner 

K019 2 people group therapy  

K020 3 people group therapy 

K024 5 people group therapy 

K025 6 to 12 people group therapy 

K680 extended assessment for substance abuse 

 

Q020 Premium for primary health care for patients with serious 

mental illness – bipolar disorder 

Q021 Premium for primary health care for patients with serious 

mental illness – schizophrenia  

 

Psychiatry A190 Special psychiatric consultation 

A193 Specific assessment  

A194 Partial assessment 

A195 Consultation 

A196 Repeat consultation  

A395 Limited consultation  

A695 Neurodevelopmental consultation 

A795 Geriatric psychiatric consultation 

A895 Consultation in association with a special visit to a hospital 

in-patient, long-term care in-patient or emergency 

department patient 

K187 Acute post-discharge community psychiatric care, to K195, 

K196, K197 or K198 

K188 High-risk community psychiatric care, to A190, A191, 

A192, A195, A197, A198, A695, A795, K195, K196, 

K197 or K198 

K189 Urgent community psychiatric follow-up, to A190, A195, 

A695 or A795 

K192 Individual hypnotherapy 

K195 Family psychotherapy - out-patients  
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K197 Individual out-patient psychotherapy  

K203 4 people group therapy 

K204 5 people group therapy 

K205 6 to 12 people group therapy 

K208 2 people group therapy 

K209 3 people group therapy 

K630 Psychiatric consultation extension 

K701 Mental health out-patient case conference 

 

Figure 2-5: Patient Groups and Data Sources 

 

 

Table 2-4: Patient Groups  

Opioid Use Disorder Cohort 

Step Criteria #Excluded Total Cohort Remaining 

1 

OAT patients in Ontario (no previous history in the year 

before the index date including methadone or 

buprenorphine/naloxone)  

 

87,361 

2 Under 15 years of age 2,535 84,826 

3 Methadone dose under 20 percent 5,560 79,266 

4 Not eligible for OHIP 437 78,829 
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5 Not a resident of Ontario 427 78,402 

6 Missing data for age, gender or postal code  0   

7 Patients identified from the ODB database first 40,400 38,002 

8 Patients with an index date before 2011 24,685 13,317 

9 Patients identified from the OHIP database first 42,609   

        A fee code (within 30 days of K fee code) 737   

        G fee code  (within 30 days of K fee code) 802   

        A and G fee codes (within 30 days of K fee code) 672 40,398 

10 Patients identified in both ODB and OHIP databases   2,209 

  

Total OUD cohort (patients who were first identified 

from ODB, OHIP and both combined)   55,924 

 

2.7 Data Sources and Linkage  

Provincial health administrative data on physician services, acute care service use, and 

demographic information for patients in OAT in Ontario were the primary sources of data 

for this thesis. These data were available through ICES, formally known as the Institute for 

Clinical and Evaluative Studies. Access to these data provided an opportunity to obtain a 

system-level understanding of health service use and other important outcomes that would 

be difficult to study using other methods. 

 

I accessed patient-level data from a remote server located at ICES central office at Sunnybrook 

Hospital in Toronto, Ontario. The ICES analyst extracted data form the following provincial 

health administrative databases: the Registered Persons Database (RPDB), OHIP, ODB, the 

Discharge Abstract Database (DAD), and the National Ambulatory Care Database (NACRS) and 

the Ontario Mental Health Reporting System (OMHRS) for OAT patients in Ontario. Six 

datasets were created from the provincial databases and uploaded to the remote server for 

analysis. The “master list” was the main dataset used for the study and was organized by 
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encrypted individual patient identifiers. The following variables were directly uploaded from 

ICES to the “master list”: the index year, the year of the patient’s first OAT visits; demographic 

information including sex, income quintile, rurality, place of residence was extracted from the 

RPDB; some diagnosis information on deep-tissue infections, HIV status, and mental disorders 

were extracted from the OHIP database; all-cause mortality was extracted from the RPDB 

database, and mental health services data was extracted from the OHIP database. The other 

datasets uploaded to the remote server included the following information for patients in the 

cohort: all physician-based health services and diagnosis information from the OHIP provincial 

database, a record for each in-patient discharge from all publicly funded Ontario hospitals from 

the DAD, records for each out-patient use of all publicly funded Ontario EDs from NACRS and 

records of publicly funded prescriptions from ODB. Figure 2-6 outlines the provincial databases, 

study datasets, and variables. Each health service event in OHIP, DAD, and NACRS was 

attached to the ten-digit encrypted identifier. We used the unique patient identifier to link 

patients across databases to track their journey through the health care system. This linking 

method is used routinely for health system research in Ontario (63-65).  

 



52 
 

 
 

Figure 2-6: Databases and Study Variables 

 

 

2.8 Baseline Covariates 

2.8.1 Age Groups 

Previous research has shown a higher prevalence of OUD and accidental deaths related to 

opioids in persons aged 15-44 (33); therefore, it was necessary to consider age as a potential 

confounder. ICES used the RPDB database to create age groups. The age group variable was 

uploaded to the “master list” and was grouped for analysis into the following categories: 15-25, 

25-34, 35-44, 45-54, 55-64, 65 and over. The age categories were chosen based on the 

importance of placing this work in the context of other studies in the field using similar methods 

(66, 67), including an influential report on opioid-related adverse events, including mortality, ED 

visits, and hospitalization (13). It was important to use similar age categories to compare our 
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findings to other studies. Age was a categorical variable used as a baseline covariate. Therefore it 

was only considered at the index date. For ratio measures of effect, I used the 65 and over group 

as the reference category since the prevalence of OUD was the lowest in this group. All records 

contained information on patient age. 

 

2.8.2 Sex 

It was important to include sex as a potential confounding variable because studies have shown 

that sex and gender may influence outcomes for OAT patients and patients with mental health 

comorbidities (68, 69). The sex variable was created from the RPDB database. Data on sex were 

uploaded to the “master list” and were grouped into the following categories: male and female. 

Sex was a dichotomous variable used as a baseline covariate. The database used did not allow 

the entry of more nuanced gender or sex information. Therefore I was unable to conduct analyses 

of sex or gender beyond the dichotomous variable. For ratio measures of effect, I used males as 

the reference category. All records contained information on patient sex. 

 

2.8.3 Location of Residence 

Northern, rural communities in Ontario have some of the highest rates of opioid-related deaths 

and physicians prescribing opioids in Ontario (31); therefore, it was considered a critical 

covariate to adjust for in our analysis. At the time of the study, Local Health Integration 

Networks (LHIN) were regional planning entities that plan and administer funding for health 

service across 14 defined geographic areas of Ontario. I defined northern Ontario with LHINs 13 

and 14 (North East and North West LHIN) and the remainder (i.e., LHINs 1-12) to define 
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southern Ontario regions. ICES uses the Statistics Canada Rural and Small Town definition to 

distinguish between rural and urban areas (71). I created the location of residence variable from 

the two variables in the “master list” north/south and rural/urban to form four categories used in 

the analysis: northern rural, northern urban, southern rural and southern urban. The location of 

residence was a categorical variable used as a baseline covariate. Therefore, it was only 

considered at the index date (the time first seen for OAT treatment) and I did not account for the 

fact that the patient may have moved between rural and urban areas within the study period. For 

ratio measures of effect, I used the southern urban group as the reference category. The records 

with missing information on location of residence were deleted (n = 3). 

 

2.8.4 Income Quintile 

Income, material deprivation, and socio-economic status have been linked to higher rates of 

mental disorders and OUD (72-74). Since it can have a significant impact on health, it was 

included as a potential confounding variable. ICES uses neighborhood-level metrics (postal 

codes) from census data to create the income quintile variable. Therefore, that information can be 

misclassified if a low-income family was living in a neighborhood classified as being high 

income or vice versa. Income is classified into five categories in the “master list”: 1 (lowest), 2, 

3, 4, 5 (highest). The income quintiles were chosen based on recent peer- reviewed literature 

using ICES data (61, 75, 76), and the importance of placing this work in the context of other 

studies in the field. Income quintile was a categorical variable assessed at baseline. Therefore, it 

was only considered at the index date, and I did not account for patients moving between 

neighborhoods. For ratio measures of effect, I chose to use the highest income quintile as the 

reference category. It is known that low income and unemployment rates are disproportionately 
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higher among OAT patients (51-53), therefore, the records with missing information on income 

quintile were re-assigned to the lowest income group. The records with missing information on 

income quintile were re-assigned to the lowest income group (n = 687, 1.2%).  

 

2.8.5 Human Immunodeficiency Virus (HIV) 

HIV can be an indication of the degree of morbidity of patients with OUD (77-79); therefore, it 

was considered an important baseline covariate for this population. HIV status for patients in the 

cohort was derived from the OHIP database. ICES uses an algorithm that identifies an individual 

with HIV when there have been three physician claims in three years specific to HIV diagnosis 

(80). HIV was a dichotomous baseline covariate for this study uploaded to the “master list” in 

the following categories: HIV yes or no. Since HIV status was used as a baseline covariate, I did 

not evaluate the incidence or impact of new HIV infections during the time course of the study. 

For ratio measures of effect, I chose to use the group with a negative HIV status as the reference 

category.  

 

2.8.6 Deep Tissue Infection 

Deep-tissue infection is related to the introduction of bacteria into the venous circulation or 

subcutaneous tissue, which is common among those who inject drugs (81, 82). Deep tissue 

infections can also be an indication of the level of morbidity of patients with OUD as patients 

who used opioids only by non-injection routes would be at much lower risk of such infections. 

Deep-tissue infections were derived from the OHIP database. I included three distinct deep tissue 

infections because they are common among people who inject drugs (82-89): endocarditis (OHIP 
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fee code 429), osteomyelitis (OHIP fee code 730), and septic arthritis (OHIP fee code 711). Deep 

tissue infection was a dichotomous baseline covariate for this study uploaded to the “master list” 

in the following categories: Deep-tissue infection, yes or no. I did not evaluate the incidence or 

impact of new deep tissue infections during the time course of the study. For ratio measures of 

effect, I chose to use the group with no deep tissue infections as the reference category.  

 

Table 2-5: Brief Rationale for Covariate Inclusion 

Covariate Rationale for Inclusion 

Age  Previous research has shown a higher prevalence of OUD and 

accidental deaths related to opioids in persons aged 15-44 (33); 

therefore, it was important to consider is as a potential confounder. 

Sex It was important to include sex as a potential confounding covariate 

because studies have shown that sex and gender may influence 

outcomes for OAT patients and patients with mental health 

comorbidities (68, 69). 

Location of 

residence 

Northern, rural communities in Ontario have some of the highest rates 

of opioid-related deaths and physicians prescribing opioids in Ontario 

(31); therefore, it was considered an important covariate to adjust for 

in our analysis models. 

Income Quintile  Income, material deprivation, and socio-economic status have been 

linked to higher rates of mental disorders and OUD (72-74). Since it 

can have a significant impact on health, it was included as a potential 

confounding variable. 

HIV status HIV can be an indication of the degree of morbidity of patients with 

OUD (77-79); therefore, it was considered an important baseline 

covariate for this population. 

Deep Tissue 

Infections 

Deep-tissue infection is related to the introduction of bacteria into the 

venous circulation or subcutaneous tissue, which is common among 

those who inject drugs (81, 82). Deep tissue infections can also be an 

indication of the degree of morbidity and vulnerability of patients with 

OUD as patients who used opioids only by non-injection routes would 

be at much lower risk of such infections.  
 

2.9 Outcome Measures 

I based my thesis on the hypothesis that OAT patients with mental disorders were a more 

vulnerable group of patients with a complex profile of health service utilization when compared 
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to those with no mental disorders (42, 43, 90). Therefore, I chose the outcomes based on the need 

to assess the association of all-cause mortality, ED visits, and hospitalizations as a function of 

these chronic conditions. I evaluated the outcomes as proxy measures of morbidity and 

complexity of service use patterns to test our hypotheses. All-cause mortality, ED visits, and 

hospitalizations have been used as indicators of morbidity in the OUD population in other studies 

(13, 43, 91, 92). Additionally, both frequent ED visits and hospitalizations are metrics used by 

health system planners and funders in Ontario to understand gaps of services in communities 

(91-93). Moreover, one-year treatment retention in OAT has been used in published studies as an 

indicator of treatment success and has been significantly associated with positive treatment 

outcomes (41, 94). One-year treatment retention was included to evaluate morbidity together 

with the other outcomes. 

 

2.9.1 All-Cause Mortality  

Rationale 

As shown in a recent systematic review and meta-analysis, people with OUD have a high risk of 

all-cause (crude mortality rates was 18.7 per 1000 PY (95% confidence interval [CI] 17.1–20.3) 

and overdose-specific mortality (crude mortality rate was 7.0 per 1000 person-years (95% CI 

6.1–8.0)) (95). I used all-cause mortality as a dichotomized variable to understand the correlation 

between exposure groups (Chapter 3 – OAT patients with mental disorders and, Chapter 4 and 5 

– OAT patients with mental disorders accessing mental health services from physicians) and the 

likelihood of death. For many, OUD is a lifelong condition associated with serious chronic health 

and social outcomes (90). Dichotomizing all-cause mortality allowed us to evaluate the risk of 
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death from any event including chronic mental disorders and OUD, and not necessarily as 

concurrent disorders leading to an event. All-cause mortality is an important topic to study from 

a public health perspective, given the high rates of premature mortality experienced by people 

who use opioids (13, 96, 97). For example, due to the increase in opioid-related overdose deaths, 

the average life expectancy of the general population in Canada has not increased for the first 

time in over four decades (98).  

 

Definition and Data Extraction 

I requested the all-cause mortality variable as a dichotomized variable in the ICES database 

creation plan (Appendix C). Using data from the RPDB database, the ICES analyst calculated the 

number of days to death date from the index for each patient in the cohort. If the patient had the 

event anytime within one year of their index date, I assigned a code as 1 (all-cause mortality) or 

0 (no all-cause mortality) in the “master list.” For ratio measures of effect, I chose to use the 

group with no all-cause mortality as the reference category. 

 

Limitations 

At the time of the study, mortality specific data were not available for the entirety of our study 

period. Some authors argue that there are limitations associated with using broad outcome 

measures such as all-cause mortality since it can overestimate the severity of the exposure in 

question (99) and limit the consideration of mortality due to pre-existing conditions and cause 

residual confounding (100, 101). However, all-cause mortality is an essential measure for this 

population, and it is used in several epidemiological studies (43, 90, 101, 102). Although studies 
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have found that accidental poisoning or overdose is the most common cause of death among 

opioid users (90, 102). Other studies have found that other underlying causes of death, including 

suicide, liver-related conditions, and other non-accidental causes (e.g., circulatory and 

infections), are also common among people who use opioids (103-105). Additionally, in a study 

by D’Amico et al., the authors determined that 53.8% of opioid-related deaths are improperly 

defined on death certificates (106). Using a broad outcome such as all-cause mortality allowed us 

to avoid omitting deaths from causes other than opioid overdose that are important to consider 

for this population. Additionally, studies have shown that very few deaths among people who use 

opioids are non-drug related. For instance, in a 33-year follow-up, Hser et al. found that the most 

common causes of death included opioid poisoning (21%), homicide/suicide (19.5%), and liver 

disease (15%). Another study demonstrated that 45% of deaths in the OUD population were 

related to overdose, 9% suicide, and 8% accidents. Therefore, an otherwise healthy population is 

dying prematurely due to drug use. OUD is a complex, lifelong condition with serious 

complications, including premature death (90, 101, 102). Therefore, although there are 

limitations to using all-cause mortality in epidemiological studies, it may be an appropriate 

measure to evaluate mortality in for this specific population given the impact on population 

health. Nevertheless, the results need to be considered with caution. 

 

It is also important to highlight the limitations associated with using all-cause mortality as a 

dichotomous variable. The process of accessing data had some limitations with regards to time 

patients remained in the study and follow-up time after drop-out or death. However, to account 

for differences, each patient was followed for one year, and there were 2,712 (8.2%) deceased 

patients during follow-up. After analyzing this study, I was interested in further exploring the 
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concept of all-cause mortality using time to event data to answer additional questions. Therefore 

I conducted further analyses that required a second data request to include censor time and 

follow-up time. This analysis is provided in Appendix F. 

 

2.9.2 Frequent ED Visits  

Rationale 

Studies have reported that substance use and mental disorders are associated with frequent ED 

use (107, 108), and many studies have reported that frequent ED users are a clinically complex 

group of patients (109-111). Moreover, frequent ED visits have become a priority for 

policymakers in Ontario and across many health systems (112-115). I chose to dichotomize the 

frequent ED variable to reflect the current health policy language around “frequent ED users” in 

Ontario and to ease knowledge translation to policymakers. In this thesis, I used frequent ED 

visits, to evaluate the association between having one or more mental disorders and mental 

health and use of services. Together with the other outcomes (all-cause mortality, 

hospitalizations, and one-year treatment retention), I used frequent ED visits to understand the 

degree to which patients with OUD and mental disorders had a complex profile of health service 

utilization.  

 

Definition and Data Extraction 

I used the NACRS database to identify frequent ED visits. A patient was considered as having 

frequent ED visits if 1) contact with ED was after the index date, and 2) a patient had ten or more 
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ED events in a publicly funded Ontario hospital within one year. I created the ED visits variable 

from the NACRS working dataset. I then linked ED visits to the “master list” using the unique 

patient identifier. I created a histogram to examine the frequency and distribution of ED visits for 

the entire cohort. I then created a dichotomous variable in the “master list” with the code 1 for 

ten or more ED visits and 0 for less than ten visits per year. A diagnostic code accompanied each 

ED event in the NACRS database. The most responsible diagnosis were used to categorize types 

of ED visits: opioid-related, mental health-related, and reasons other than mental health or 

opioids, which were measured and coded in the same manner. For ratio measures of effect, the 

group with under ten ED visits was used as the reference category.  

 

The distribution of ED visits data followed a negative binomial distribution (Figure 2-7). The 

median number of ED visits was 13 per year, the mode was five and the mean was 20 (SD = 

29.5). For skewed data, the median does not necessarily represent the center. Therefore, I chose 

to dichotomize with a value between the mean and mode. 

 

Limitations 

There may be limitations associated with dichotomizing ED visits. Currently, no consistent 

definition or agreement of frequent ED visits cut off exists in the literature (116). Therefore the 

measure has not been validated in any way. Previous studies have used definitions ranging from 

2 to 20 ED visits per year to define frequent ED use (117, 118). Most authors of published 

scientific articles admit to the arbitrariness of the cutoffs used to define “frequent ED users” 

(116, 119). To evaluate the sensitivity of the definition used in this thesis, I re-ran the data with 
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different cut-offs (13 visits – the median for the full cohort and 14 visits – the median for the 

Mental Health group). Our sensitivity analysis indicated that our cut-off of ten or more ED visits 

was conservative since taking progressively higher cut-off led progressively higher odds ratio. 

See Appendix E for sensitivity analysis results.  

 

Although several studies have created a dichotomous variable from counts of ED visits (109, 

116, 117, 119-125), some authors have stated that creating categories from continuous data can 

lead to loss of information in some instances (126). For this thesis, however, I used the frequent 

ED visits variable as an indicator of complexity, together with the other outcomes. Since in other 

studies patients who visit the ED 10 or more times in one year have lower income (111), are 

heavier users of other health care services (109), have poor physical and mental health (110, 

111), and are in general, a sicker more vulnerable population (111), dichotomizing frequent ED 

visits was considered to be an appropriate measure to use in this thesis. 

 

Figure 2-7: Distribution of ED visits for OAT Patients 
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2.9.3 Hospitalizations 

Rationale 

Hospitalizations have been used as an indicator of a complex health service use profile by 

researchers and policymakers across health systems (112-115). I used hospitalizations, together 

with the other outcomes (all-cause mortality, frequent ED visits, and one-year treatment 

retention) to understand the degree of complexity of patients with OUD and mental disorders. 

 

Definition and Data Extraction 

I used the DAD database to identify hospitalizations within one year. We counted 

hospitalizations if one hospitalization discharge record appeared after a patient’s index date in a 

publicly funded Ontario hospital. I created the dichotomous variable from the DAD working 

dataset and linked it to the “master list” by individual patient identifier for analysis. 

Hospitalizations were captured in three groups: opioid-related, mental health-related, and reasons 

other than mental health or opioids, which were measured and coded in the same manner. The 

most responsible diagnosis were used to categorize types of hospitalizations. For ratio measures 

of effect, I chose to use the no hospitalization group as the reference category.  

 

Limitations 

As indicated above, some authors have stated that creating categories from continuous data can 

lead to loss of information in some instances (126). However, for this thesis, I used the 

hospitalization variable as an indicator of complexity, together with the other outcomes (frequent 

ED visits, all-cause mortality, and one-year treatment retention). Hospitalization is often used to 

measure gaps in the health care system and is considered as a negative health outcome. For 
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instance, in a report for the Ontario Drug Policy Research Network, hospitalizations were one of 

the adverse events reported and considered as an outcome evaluated to demonstrate the severity 

of the opioid crisis in Ontario (13). Therefore, hospitalization was considered to be an 

appropriate measure to use in this thesis 

 

2.9.4 One-year Retention in Treatment 

Rationale 

Treatment retention in OAT is correlated with a variety of positive health outcomes for patients, 

including reduced rates of drug use and criminal activity, improvements in physical and mental 

health, and an increase in employment (41). 

 

Definition and Data Extraction 

I conducted a subgroup analysis of one-year treatment retention using the ODB database (n= 

25,800). All patients were followed after their first treatment episode, to a maximum follow-up 

date of December 31, 2016. Continuous OAT (one-year treatment retention) was assessed based 

on prescription refill data (from the ODB database). I chose thirty days based on the use of this 

interval in previously published research (19, 28, 41). The database used for medication 

dispensing in this study might not capture doses administered in a hospital or provincial 

correctional settings. However, in Ontario, patients will typically continue to receive methadone 

or buprenorphine in these settings. Since most hospital admissions or provincial incarcerations 

are less than 30 days, this approach allows the analysis to be conducted without misinterpreting 

such events as treatment interruption.  
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Limitations 

There are differences in the profile of methadone and buprenorphine/naloxone medications. 

Therefore, there can be limitations associated with combining methadone and 

buprenorphine/naloxone prescriptions to define OAT patients. Additionally, Methadone remains 

the most common OAT prescription, and it is known that buprenorphine retention is lower. 

However, I saw increased availability of buprenorphine/naloxone as an alternative to methadone 

within the study period (30), and I felt it was essential to include both types of medication to 

depict the current state of OAT in Ontario accurately. A summary of all study variables is 

outlined in Table 2-6. 

 

Table 2-6: Summary of Study Variables, Type, Sources and Variable Format for Analysis 

Variable Type Source Analysis Format 

COVARIATES    

Age Categorical RPDB 15-24 

25-34 

35-44 

45-54 

55-64 

>65* 

Sex Dichotomous RPDB Male* 

Female 

Income Categorical RPDB (ICES 

macro) 

1 (lowest income) 

2 

3 

4 

5* 

Location of residence Categorical RPDB Northern rural 

Northern urban 

Southern rural 

Southern urban* 

HIV status Dichotomous OHIP Yes 

No* 

Deep-tissue infection Dichotomous OHIP Yes 
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No* 

OUTCOMES    

All-cause mortality Dichotomous RPDB Yes 

No 

Frequent emergency 

department visits 

Dichotomous NACRS Yes 

No 

Hospitalizations Dichotomous DAD Yes 

No 

One-year treatment 

retention 

Dichotomous ODB Yes 

no 

*Indicates reference category for ratio measures 

 

2.10 Statistical Analysis 

The following section outlines the rationale and limitation of each statistical test used in the 

research studies. I conducted all analyses from a remote server using SAS Version 9.4 (127). 

Data were reviewed by ICES to insure privacy standards were met. 

 

2.10.1 Logistic Regression 

Rationale 

Logistic regression was identified as the most appropriate method of statistical analysis to 

answer the research question in Chapter 3 based on the nature of the question and the hypothesis, 

as well as the data relating to the outcome and exposure variables and covariates for one year 

following the index date. 

 

Logistic regression is a common method used to describe data and to explain the relationship 

between one dependent binary variable and one or more independent variables. The primary 
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objective of the study in Chapter 3 was to evaluate the relationship between having one or more 

mental disorders (dichotomous independent variable), morbidity, mortality, and one-year 

treatment retention in OAT (dichotomous dependent variables) for patients enrolled in OAT. I 

requested data for this study from ICES with the intention of analyzing dichotomous outcome 

variables to test the study hypothesis. Additionally, logistic regression is a common method used 

in published scientific literature to control for imbalances between treatment groups, with the 

ability to control for many variables simultaneously (128). The exposure groups in Chapter 3 

were imbalanced with regards to the number of patients (87% vs. 13%), as well as with 

covariates such as age, sex, location of residence, and infectious diseases. Furthermore, logistic 

regression has been suggested as the method of choice if there are at least eight events per 

confounder (129-131), which applies to each one of the covariates in Chapter 3. Dependent and 

independent variables for each study are summarized in Table 2-7 and will be discussed further 

in detail in the individual study chapters. 

 

Table 2-7: Summary of independent (exposures) and dependent (outcomes) for each research 

question 

Research Questions Thesis 

Chapter 

Independent variables (exposures) Dependent variables 

(outcomes) 

Question 1:  

How do concurrent 

mental disorders 

impact mortality and 

morbidity for patients 

enrolled in opioid 

agonist treatment 

across northern, rural, 

and urban regions of 

Ontario, Canada?  

 

Chapter 3 Group 1: Diagnosis of one or more mental 

disorders 

 

Group 2: No diagnosis of mental 

disorders 

All-cause mortality  

 

Frequent emergency 

department visits 

 

Hospitalizations 

 

One-year treatment 

retention 
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Question 2:  

How do mental health 

services provided by 

psychiatrists impact 

morbidity and 

mortality for patients 

enrolled in opioid 

agonist treatment in 

Ontario, Canada?  

 

Chapter 4 Group 1: Concurrent mental health 

services from a psychiatrist during an oat 

episode of care 

 

Group 2: No concurrent mental health 

services from a psychiatrist during an 

OAT episode of care 

All-cause mortality  

 

Frequent emergency 

department visits 

 

Hospitalizations 

 

 

Question 3:  

How do physician-

based mental health 

services impact 

morbidity and 

mortality for patients 

enrolled in opioid 

agonist treatment 

across northern, rural, 

and urban regions of 

Ontario, Canada?  

Chapter 5 Group 1: had received but was not 

actively engaged in an OAT episode of 

care 

 

Group 2: No Concurrent Physician-Based 

Mental Health Services during an OAT 

episode of care  

 

Group 3: Concurrent Mental Health 

Services from a primary care physician 

during an OAT episode of care 

 

 

Group 4: Concurrent Mental Health 

Services from a psychiatrist during an 

OAT episode of care 

 

Group 5: Concurrent Mental Health 

Services from both a primary care 

physician and psychiatrist during an OAT 

episode of care 

All-cause mortality  

 

Frequent emergency 

department visits 

 

Hospitalizations 

 

 

Limitations 

There are significant limitations to consider when interpreting observational data that have been 

analyzed using logistic regression. In a logistic regression model, it is difficult to determine 

whether the covariate adjustment has eliminated systematic differences between comparison 

groups (132). It may also be challenging to determine whether there is an overlap between the 

distribution of baseline covariates for the two groups (132). Further questions relating to the 

timing of the outcomes emerged after conducting the analysis for this thesis. However, I was not 
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able to conduct any time-to-event analysis with the structure in which the data was provided. A 

separate data request was made to ICES, and a time-to-event analysis was conducted using the 

same exposure variables and covariates. The results of the time-to-event analysis were similar to 

the OR results (logistic regression, OR = 0.8 (0.7-0.9) and time-to-event, Hazzard Ratio = 0.6 

(0.5-0.8). Time-to-event analysis is made available in Appendix F. 

 

Analysis steps 

Chi-square statistic was used to compare categorical variables and Wilcoxon rank-sum test to 

compare continuous variables. I used Wilcoxon rank-sum because the population cannot be 

assumed to be normally distributed (133). Parameter estimates were used to calculate odds ratios 

(OR) and adjusted ORs were calculated with the following covariates: age, sex, location of 

residence, income quintile, deep tissue infections, and HIV status. I calculated 95% confidence 

intervals (CI) for each OR. Results were considered statistically significant where p < 0.05. 

 

2.10.2 Propensity Score Matching 

Rationale 

I chose the propensity score matching method as the primary approach for the second research 

study in Chapter 4 entitled “Mental Health Services from a Psychiatrist for Patients Enrolled in 

Opioid Agonist Treatment: A Propensity Score Matched Cohort Study in Ontario, Canada Using 

Administrative Health Data” (Chapter 4). Propensity score matching is an observational data 

analysis technique that attempts to mimic a randomized control trial with non-randomized data 

(132, 134). The propensity score is a calculation of the probability that a study participant will be 

https://en.wikipedia.org/wiki/Normally_distributed
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assigned to the treatment or control group based on their baseline characteristics (132). The 

decision to use propensity scores was based on the potential to reduce bias, its power, and its 

robustness compared to a simple logistic regression with unmatched data, as identified in the 

scientific literature (128, 132, 135). Studies suggest that propensity scores help to avoid 

confounding arising from unbalanced baseline covariates across treatment groups to mimic 

randomization done in a randomized controlled trial (132). Randomized controlled trials are 

considered the gold standard of evidence (136) 

 

Analysis steps 

I calculated propensity scores to balance relevant baseline covariates between treatment groups. 

Predicted probabilities were logit transformed before matching. I then plotted the distribution of 

propensity scores in histograms and stratified by treatment. I calculated standardized differences 

before matching for each covariate, including age, sex, income, rurality, HIV status, and deep-

tissue infections. Standardized differences are not affected by sample size; therefore, I was able 

to assess and directly compare the covariates before and after matching (137). I used a greedy 

matching algorithm, and cases were matched using a caliper width of 0.20 times the standard 

deviation of the logit propensity scores. In greedy matching, an algorithm chooses the participant 

with the highest propensity score in the treatment group and matches a control group member 

with the closest propensity score. It then chooses a second treatment group member with the next 

highest propensity score and matched the second treatment participant. The algorithm repeats the 

process until all participants are matched (138). The caliper width is among the most common 

methods of matching treatment and controls with propensity scores (139), and 0.20 is 

recommended as the optimal width (140). The algorithm generated one-to-one matched pairs. 
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Standardized differences were calculated once again to assess the adequate balance between the 

treatment and control groups. Most researchers suggest a value of standardized differences (d) ≥ 

10% indicates a balance between groups (132).  

 

I used McNemar’s test to identify any significant effect of concurrent psychiatric services within 

an OAT episode of care on the outcomes using matched data. This method is used for analysis of 

2x2 contingency tables with matched pairs (141, 142). The process of matching induces 

dependence in the data, and McNemar’s test is used to compare dependent proportions (142). I 

used the contingency tables to calculate the proportion of the outcome in the treatment and 

control groups. I then calculated clinical descriptors, including odds ratio (OR) and number 

needed to treat or number needed to harm (NNT/NNH), along with 95% confidence intervals 

(CI) for each descriptor calculated. Such clinical descriptors are used in the literature to answer 

clinically important questions such as those answered in randomized control trials (143, 144). 

Clinical descriptors were calculated at two time points within the OAT episode of care (at 3 

months and at 12 months) for both northern and southern Ontario. All statistical analysis was 

conducted using SAS Version 9.4 (127).  

 

Limitations 

There are significant limitations to consider when using propensity scores in observational 

studies. Much like other methods, if any crucial variables have been omitted, the groups may 

remain unbalanced, and the results of the study can be biased (132, 145). Additionally, the 

sample size is reduced since the cases and controls are matched one-to-one. This was an 
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important consideration in my decision to use propensity scores since the number of patients in 

the treatment groups were significantly lower than the number in the control groups. However, 

given that the sample size was so large at the outset (n = 48,935), the reduction in sample size 

was not a concern for statistical power. 

 

2.10.3 Inverse Probability of Treatment Weight (IPTW) 

Rationale 

I chose IPTW as the primary approach for the third research study in Chapter 5 of this thesis 

entitled: “Concurrent Opioid Agonist Treatment and Physician-based Mental Health Services: A 

Propensity Cohort Study in Ontario, Canada” (Chapter 5). I chose to use IPTW because it has 

been suggested as the appropriate propensity score method to evaluate multiple treatment groups 

(132, 146). IPTW evaluates the probability of patients being included in multiple treatment 

groups and calculates weights based on the baseline covariates hypothesized to influence 

treatment selection. Analysis using IPTW allowed us to estimate the average treatment effect, 

which tells us about the effect if the entire cohort (or population) had received the treatment 

(147).  

 

Analysis steps 

I first re-coded the categorical variable into dichotomous variables (dummy coding) to fit the 

covariates into the regression model. I then verified the distribution and frequency of the new 

variables. Propensity weights were calculated to balance important baseline covariates between 
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treatment groups (147). These were created to address potential treatment selection bias. Next 

propensity score weights, also referred to as the IPTW, were calculated as the inverse of the 

propensity score. Adjusted weights were normalized (148). Covariates, including age, sex, 

neighborhood-level income quintile, geography (rural/urban and north/south), HIV status, and 

deep tissue infections were assessed (before and after weighting) using standardized differences 

(d) where d ≥ 10% indicates a clinically relevant difference (149). I calculated ORs using 

multinomial logistic regression with the weighted samples for each outcome along with 95% CI 

for each descriptor calculated. All statistical analysis was conducted using SAS Version 9.4 

(127). OR is suggested as the most appropriate method for IPTW and multiple group 

comparisons (146). 

 

Limitations 

As indicated in the literature, IPTW is a powerful method to use in observational studies. 

However, similar to the limitations associated with propensity score matching, IPTW cannot 

control for unobserved covariates. Therefore, if important covariates are missing, confounding 

may still be present (150). Also, the published scientific literature for assessing the goodness of 

fit of the propensity model is scarce in the context of the IPTW method (143). There are also 

limitations with regards to using statistical weights for multivariate regression in the literature. 

For instance, with weighted estimates, standard errors are more difficult to evaluate (151). 
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2.11 Conclusion 

The results from Chapter 3, 4 and 5 should be interpreted critically within the context of the 

population of interest, considering the limitations listed in this chapter and keeping in mind four 

important perspectives in mind: 1) all data were derived from medical services publicly funded 

by the Ontario Ministry of Health and Long-Term Care; 2) acute health service events (frequent 

ED visits and hospitalizations) were interpreted as negative health outcomes; 3) all outcomes, for 

instance, the use of acute health care services and all-cause mortality were not interpreted as 

counts of events, or time to event variables, but as dichotomized variables; 4) all studies should 

be considered as a starting point to understanding the current state of mental health and OAT 

services for individuals with mental disorders and OUD within the context of the Ontario health 

care system. 

 

All data, including the criteria used to define the cohort, demographic information, and 

outcomes, were derived from publicly-funded, physician-based services available to residents of 

Ontario. Therefore the analyses only considered patients who had sought publicly funded health 

care services. Many other types of services are missing from the analyses. For instance, any 

private addiction or mental health services, community addiction and mental health services 

provided by health professionals other than physicians, and all addiction and mental health 

services funded from sources other than the Ontario Ministry of Health and Long Term Care 

(i.e., education, social services, children services, and most Indigenous services) were excluded. 
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The outcomes analyzed in this thesis (mortality, frequent ED visits, and hospitalizations) are 

metrics that are used by health system planners and funders in Ontario to understand gaps of 

services in communities (28, 30, 31). Through this lens, frequent events in acute care settings 

were interpreted as negative health outcomes in all three studies to understand the population 

health impact of OUD and mental disorders. The goal of this thesis was to evaluate the 

relationships between concurrent mental disorders and receipt of concurrent mental health 

services to understand the complex profile of patients in OAT with mental disorders. Logistic 

regression models were the most appropriate analysis to answer my research questions. 

However, I acknowledge that other methods such as Poisson Regression for ED and 

hospitalization events and Cox Proportional Hazards Ratio for mortality events could also be 

used to analyze the data if it were structured differently (in counts and rates) to answer other 

important research questions.  
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Chapter 3- A Cohort Study Evaluating the Association 

Between Concurrent Mental Disorders, Mortality, Morbidity, 

and Continuous Treatment Retention for Patients in Opioid 

Agonist Treatment Across Ontario, Canada Using 

Administrative Health Data 

 

Abstract 

Objective: The objective of this study was to determine the association between concurrent 

mental disorders, mortality, morbidity, and continuous treatment retention in opioid agonist 

treatment in different regions of Ontario, Canada.  

Methods: A retrospective cohort study of patients enrolled in opioid agonist treatment was 

conducted between January 1, 2011, and December 31, 2015, in the province of Ontario, Canada. 

Patients were stratified into two groups based on their mental health status: those diagnosed with 

one or more mental disorders and opioid use disorder and those with opioid use disorder only, 

using data from the Ontario Health Insurance Plan Database, Ontario Drug Benefit Plan 

Database. The primary outcome studied was all-cause mortality using data from the Registered 

Persons Database. Emergency Department visits from the National Ambulatory Care Database, 

hospitalizations Discharge Abstract Database, and continuous retention in treatment, defined as 

one year of uninterrupted OAT using data from the Ontario Drug Benefit Plan Database, were 

also evaluated as secondary outcomes. Encrypted patient identifiers were used to link across 

databases. 

Results: A total of 55,924 individuals were enrolled in opioid agonist treatment between 2011 

and 2015. In the study cohort, 87% of patients had a diagnosis of a concurrent mental disorder 

during the study. Having a diagnosis of one or more mental disorders was associated with an 
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increased likelihood of all-cause mortality (Odds Ratio (OR) = 1.4; 95% Confidence Interval 

(CI) 1.2 to 1.5, increased frequent emergency department visits (OR = 3.69; 95% CI 3.7 to 4.1) 

and hospitalizations (OR = 2.6; 95%CI 2.5 to 2.7) when compared to patients who had not been 

diagnosed with mental disorders. However, there was no significant association with one-year 

treatment retention in OAT OR = 1.0; 95%CI 0.9 to 1.1.  

Conclusion: Findings have important clinical and political implications for health system 

planning, and highlight the consequences of the high prevalence of mental disorders for 

individuals with opioid use Disorders in Ontario, Canada. 

 

3.1 Introduction 

The expanding opioid crisis in Canada is a complex issue that is exacerbated by factors such as 

increased exposure to prescription opioids (1), the prevalence of untreated trauma and mental 

illness (2), social isolation (3), a health system that does not work across silos, as well as largely 

unregulated advertising practices by drug companies (4, 5).  

 

Research examining substance use and psychiatric comorbidities have reported that 

approximately 50% of people with opioid use disorder (OUD) receiving treatment have a 

lifetime psychiatric diagnosis (6-10). In comparison to southern and urban communities, 

communities in northern Ontario (11-15), Canada, including First Nations, rural, and remote 

communities, generally experience high poverty, have access to limited infrastructure and health 

resources, demonstrate high risk-taking behaviors, and have less control over their environment 

specific to weather and occupation. Such factors pose an increased risk for mental disorders, 
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substance use, and suicide (16). Given the confluence of emergent factors and the ongoing nature 

of the relationships between these factors, it is likely that challenges with opioids will continue in 

Canada. 

 

Opioid agonist treatment (OAT) is currently the standard of care and is the intervention with the 

best evidence for long term treatment of OUD (17). The rapid expansion of OAT has become 

one of the most important strategies to address the opioid crisis in Ontario. For instance, the 

number of individuals in OAT in Ontario has increased from a total of 6,000 to over 60,000 from 

the year 2000 to 2018 (18). However, retention in treatment continues to be a barrier for 

individuals with OUD. It is common for OAT patients to cycle through treatment and re-

initiation of opioid use before they are stabilized in care (19-24).   

 

Additionally, opioid-related deaths continue to be a critical issue in Ontario (25). Approximately 

4,000 Canadians died of opioid poisoning in 2017 (26). In 2016, 865 opioid-related deaths were 

reported in Ontario out of approximately 3,000 in Canada. Moreover, there has been a surge in 

opioid-related hospitalizations and emergency department (ED) visits (27-29), increasing from 

an average of 9.42 per 100,000 population in 2003 to 19.55 per 100,000 population in 2015 (30).  

 

Currently, the literature on the relationship between co-occurring mental disorders and OUD on 

health system use and OAT outcomes is conflicting (31-33). Additionally, much of the recent 

literature on the opioid crisis has focused on exposure to prescription opioids. In this study, our 

objective was to characterize the relationship between mental disorders and outcomes in patients 
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with OUD across Ontario. Given the severity of the opioid crisis in northern Ontario 

communities, our secondary objective was to examine regional variation in OAT and related 

issues (28, 34, 35). We hypothesized that OAT patients with mental disorders have a more 

complex profile of health service use and therefore had poorer outcomes compared to OAT 

patients with no mental disorders. 

 

3.2 Methods 

3.2.1 Study Design  

A retrospective cohort study of OAT patients with concurrent mental disorders was conducted 

between January 1, 2011, and December 31, 2015, in Ontario. The date of the first opioid visit 

was used as the index date for all analyses, and every patient in the study was followed for one 

year after their index date. No patient was included in the study after December 31, 2015. The 

first episode of OAT was used to identify patients, meaning that there was no previous history of 

OAT (including methadone or buprenorphine/naloxone) in the year before the first treatment 

episode. Once initiated into care, there is often a reoccurring pattern of treatment and re-initiation 

of opioid consumption before OAT patients are stabilized in care (19-24). We only chose to 

include first-time OAT patients to eliminate bias associated with cases involving multiple 

treatment attempts, as shown in earlier studies (24, 36, 37). This study was approved by the 

Research Ethics Board of Laurentian University in Sudbury. This study is reported in accordance 

with the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) 

guidelines (38) 
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3.2.2 Study Population: First-time OAT Patients  

The cohort was created by extracting OAT patients from the Ontario Drug Benefit Plan (ODB) 

database using drug identification numbers (DIN) (see Appendix A); and with the Ontario Health 

Insurance Plan (OHIP) database using physician billing codes including OAT monthly 

management codes (K682, K683, and K684), visit/consultation codes (A680 and A957) and, 

point of care testing codes (G040, G041, G042 or G043). We only included patients who had not 

had any previous OAT treatment in the year before their first episode of care within the study 

period to avoid bias related to multiple treatment attempts. A set of exclusion criteria was applied 

to define the main cohort. We excluded all patients under 15years of age (n = 2,535 patients). In 

Ontario, methadone used for addiction treatment is dispensed exclusively in liquid formulation. 

Therefore patients with over 20% of their methadone dose in tablet formulation over one year 

were excluded due to the likelihood that methadone was being administered for chronic pain (n = 

5,560 patients). Additionally, the following patients were excluded from the study: patients who 

were not eligible for OHIP (n = 437 patients), and non-Ontario residents (n = 427 patients). 

Patients identified from ODB (n = 1,383 patients), from OHIP (n = 30,124 patients) and patients 

who were identified in both databases (n= 24,417 patients) were combined to create the primary 

cohort (n = 55,924 patients). The steps used to create the primary cohort are outlined in Figure 3-

1. 
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Figure 3-1: Flow Chart Outlining Data Build Including Linkages  

 

 

3.2.3 Data Sources 

Anonymized patient-level data were obtained by submitting a formal requisition to ICES. The 

data were accessed remotely using a secure server located at Sunnybrook Hospital in Toronto, 

Ontario. ICES is an independent, non-profit research institute that collects and analyzes health 

care and demographic data for health system evaluation and improvement within the parameters 

of the Ontario Personal Health Information Privacy Act. ICES provided individual-level patient 

data collected from Ontario publicly funded health services. Patient information was linked 

anonymously across databases using encrypted 10-digit health card numbers. This linking 

method is used routinely for health system research in Ontario (41-43). 
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All diagnostic information from physician visits were determined using billing data from OHIP. 

Emergency department visits were identified using the Canadian Institute for Health Information 

National Ambulatory Care Reporting System (NACRS). Hospital admissions were identified 

using the Canadian Institute for Health Information Discharge Abstract Database. We obtained 

patients’ location of residence and demographic information, including all-cause mortality from 

the Ontario Registered Persons Database (RPDB), which contains unique data for each resident 

who has ever received insured health. Information on databases and study variables are available 

in Figure 3-1. 

 

Figure 3-2: Databases and Study Variables 

 

3.2.4 Exposure Group (Patients with a diagnosis of one or more mental disorders) 
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Exposure to one or more mental disorders was assumed for all patients who had at least one of 

the OHIP diagnoses listed in Section 2.5.1. In the database used to identify diagnoses of mental 

disorders, substance dependence falls under one category, under one code (304). All patients in 

the cohort had that code based on their opioid dependence. Therefore, there was no way to detect 

those who also have a dependence on cocaine, benzodiazepines, or other substances. For this 

reason, we excluded substance use disorders from our mental disorder diagnosis definition, 

 

Mental disorders can be chronic, re-occurring conditions, therefore, we chose to define a wide 

time parameter to identify those with mental disorders from one-year before the time of their first 

OAT event to one-year after the date of their last OAT event (or the study end date) to capture 

the condition accurately. For ratio measures of effect, the group with no mental disorders was 

used as the reference category. See Appendix D for the list of diagnoses and their related 

International Classification of Disease (ICD) (44) codes. Figure 3-2 defines the patient groups. 

 

3.2.5 Outcome Measures 

Study outcomes were defined based on the need to assess the association of all-cause mortality, 

frequent ED visits, and hospitalizations as a function of concurrent disorders and not as an 

exposure leading to an event. All-cause mortality, ED visits, and hospitalizations have been used 

as indicators of complexity in the OUD population in other studies (7, 28, 45, 46). Additionally, 

both frequent ED visits and hospitalizations are metrics used by health system planners and 

funders in Ontario to understand gaps in services in communities (45-47).  
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All-Cause Mortality  

The all-cause mortality variable was requested from ICES as a dichotomized variable. For many, 

OUD is a lifelong condition and is associated with serious chronic health and social outcomes 

(48). Dichotomizing all-cause mortality allowed us to evaluate the association between death for 

any cause amongst individuals with chronic mental disorders and OUD. 

 

Data from the RPDB database was used to calculate the number of days to death date from the 

study index date for each patient in the cohort to identify if a patient had a mortality event 

anytime between their index date and the end of the study period (December 31, 2016), we 

assigned a code of 1 (all-cause mortality) or 0 (no all-cause mortality). The group with no all-

cause mortality as the reference category. All-cause mortality included opioid-related and non-

opioid related mortalities.  

 

ED Visits  

Data from the NACRS database was used to identify ED visits. We considered a patient as 

having frequent ED visits if 1) contact with ED was after the index date, and 2) a patient had ten 

or more ED events in a publicly funded Ontario hospital within one year. Frequent ED visits 

have become a priority for policymakers in Ontario and across many health systems (49-52), and 

many studies have reported that frequent ED users are a clinically complex group of patients (53-

55). Together with the other outcomes (all-cause mortality, hospitalizations, and one-year 

treatment retention), frequent ED visits were used to understand the profile of health utilization 

of patients with OUD and mental disorders.  
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We created a dichotomous variable after plotting the frequency and distribution of ED visits for 

the entire cohort in Figure 3-3. The median number of ED visits was 13 per year, and the mode 

was five. We chose the cut off to be between the median and mode (10 visits—the group with 

under ten ED visits as the reference category.  

 

Figure 3-3: Distribution of ED visits 

 

Hospitalizations 

The DAD database was used to identify hospitalizations, a variable that has been used as an 

indicator of clinical complexity and vulnerability by researchers and policymakers across health 

systems (49-52). Hospitalizations were counted if a hospitalization discharge record appeared 
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after a patient’s index date in a publicly funded Ontario hospital. The group with no 

hospitalization was used as the reference category.  

 

One-year Retention in Treatment 

A subgroup analysis of one-year treatment retention was conducted using the ODB database (n = 

25,800). Treatment retention is correlated with a variety of positive health outcomes for patients, 

including reduced rates of drug use, criminal activity, and an increase in employment (56). 

Continuous OAT was assessed (one-year treatment retention) based on doses dispensed (from 

ODB database) within 30 days of the previous dispensed dose. Thirty days was chosen based on 

the use of this interval in previously published research (19, 56, 57). The database used for 

medication dispensing in this study might not capture doses administered in a hospital or 

provincial correctional settings. However, in Ontario, patients will typically continue to receive 

methadone or buprenorphine/naloxone in these settings. Since most hospital admissions or 

provincial incarcerations are less than 30 days, this approach allowed us to analyze without 

misinterpreting such events as treatment interruption. 

 

3.2.6 Baseline Covariates 

The covariates available for the study included age, sex, the location of residence, income 

quintile, human immunodeficiency virus infection (HIV), deep tissue infection including 

endocarditis (OHIP diagnostic code 429), osteomyelitis (OHIP diagnostic code 730) and septic 

arthritis (OHIP diagnostic code 711).  
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3.2.7 Statistical Analysis 

Descriptive statistics were calculated for exposure groups. Chi-square statistic was used to 

compare categorical variables and Wilcoxon rank-sum test to compare continuous variables 

between exposure groups. Logistic regression models were applied to test the association 

between mental disorders and all-cause mortality, frequent ED visits, hospitalizations, and, on 

the subgroup to study one-year treatment retention, adjusting for patient covariates. Odds ratios 

(OR) and 95% confidence intervals (CI) were calculated for each OR. Results were considered 

statistically significant, where p < 0.05. All statistical analyses were conducted from the secure 

server using SAS Version 9.4 (58). Data was reviewed by ICES to insure privacy standards were 

met. 

 

3.3 Results 

A total of 55,924 patients who were enrolled in OAT at least one time between 2011 and 2015 

were identified for the study. Of those, 48,679 (87.0 %) had one or more diagnoses of concurrent 

mental disorder, and only 7,245 (13.0 %) did not have such diagnoses. All patients were 

followed for one year, and there were 2,712 (8.2%), deceased patients during follow-up. There 

were 534 records with missing information on income quintile and 3 records with missing 

information on the location of residence. Missing income records were re-assigned to the lowest 

income group, and those with missing information on the location of residence were deleted. 
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3.3.1 Prevalence of Mental Disorders 

The most prevalent mental disorders identified in the cohort included: anxiety disorders, 

including obsessive compulsive disorder, and other anxiety-related disorders (60%), and mood 

disorders, including bipolar and other depressive-related disorders (20%). The results are 

presented in Figure 3-4. 

 

Figure 3-4: Proportion of Diagnoses of Mental Disorders for Patients Enrolled in OAT 

 

 

3.3.2 Patient Characteristics 

Males represented a lower proportion of individuals in the mental disorders group (63.0%) 

compared to the group with no mental health disorder (77.0%, (p < 0.001). The proportion of 

individuals aged 15-24 in the mental disorders and no mental disorders groups was 17.9% and 

20.9%, respectively. Of the individuals with mental disorders, 77.8% lived in southern urban 

regions, 4.6% in northern rural areas, 9.3% in northern urban areas, and 8.2% in southern rural 
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areas. This compared to individuals who had not been diagnosed with a mental disorder, 71.9% 

lived in southern urban areas, 21.0% lived in northern rural areas, 10.5% in northern urban areas 

and 9.4% in southern rural areas. (p<0.001). We observed significant differences between the 

two groups with regards to the proportion of patients with HIV (concurrent group = 0.8% and 

OUD only group = 0.3%, p < 0.001)) and deep tissue infections (concurrent group = 3.3%, and 

OUD only group = 1.3%, p < 0.001)). Retention in buprenorphine treatment was significantly 

different between groups (mean days engaged in buprenorphine treatment was 55.0, standard 

deviation (SD) = 167.8, and 34.8, SD = 121.8). However, there was no statistically significant 

difference identified in the mean days retained in methadone treatment: 356.8, SD = 441.0 and 

344.6, SD = 409.8 for the mental disorders group and no mental disorders group respectively on 

a subgroup of patients identified from the ODB database (n=28,500). The patient characteristics 

are outlined in Table 3-1. Importantly, there was a significant difference in the proportion of 

patients with an all-cause mortality event between groups (concurrent group = 5.1%, and OUD 

only group = 3.1%, p < 0.001)); and significant differences in the proportion of patients retained 

for one year in OAT (concurrent group = 37.6%, and OUD only group = 35.7%, p < 0.001)). The 

proportion of patients who had frequent encounters with ED was significantly higher in the 

mental disorders group when compared to the group with OUD only (mental disorder: 59.9%, no 

mental disorders = 29.6%, p < 0.001)). Similarly, the proportion of patients who had hospital 

admissions was significantly higher in the mental disorders group when compared to the group 

with OUD only: 78.1% versus 55.8% in the no mental disorders group, p < 0.001). The outcomes 

results are outlined in Table 3-2. 

 



109 
 

 
 

Table 3-1: Patient Group Characteristics  

Variable 
 

Concurrent Mental 

and Opioid Use 

Disorder 

Opioid Use 

Disorder Only 

p-value 

  N=48,679 (87.0) 7,245 (13.0) 55924 

Age        

15 to 24  8.727 (17.9) 1,514 (20.9) <.0001 

25 to 34 16,148 (33.2) 2,859 (39.5)   

35 to 44 10,712 (22.0) 1,383 (19.1)   

45 to 54 8,812 (18.1) 989 (13.7)   

55 to 64 3,348 (6.9) 338 (4.7)   

65+  932 (1.9) 162 (2.2)   

Sex       

Male  30,654 (63.0) 5,575 (77.0) <.0001 

Female 18,025 (37.0) 1,670 (23.1)   

Geography       

Southern Urban  37,887 (77.8) 5,209 (71.9) <.0001 

Northern Rural 2,240 (4.6) 593 (21.0)   

Northern Urban 4,533 (9.3) 761 (10.5)   

Southern Rural 4,016 (8.2) 682 (9.4)   

Income       

5 5,532 (11.5) 734 (10.4) 0.0584 

4 7,014 (14.6) 1,078 (15.2)   

3 8,690 (18.1) 1,282 (18.1)   

2 10,886 (22.6) 1,613 (22.7)   

1 (lowest) 16,020 (33.3) 2,388 (33.7)   

HIV positive 390 (0.8) 21 (0.3) <.0001 

Deep tissue infection 1,584 (3.3) 92 (1.3) <.0001 

All-cause mortality 2,485 (5.1) 227 (3.1) <.0001 

*One year continuous OAT 8,757 (37.6) 903 (35.7) .0517 
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*Mean days buprenorphine 

(SD) 55.0 (167.8) 34.8 (121.8) 

<.0001 

*Mean days methadone (SD) 356.8 (441.0) 344.6 (409.8) <.0.042 

*ODB subgroup analysis (n = 28,500) 

 

3.3.3 Outcomes  

Having a diagnosis of one or more mental disorders was associated with an increase in the 

likelihood of all-cause mortality (adjusted OR (aOR) = 1.4; 95% confidence interval (CI) 1.2 to 

1.5) when compared to patients who had not been diagnosed with a mental disorder. 

Additionally, over half of patients with a diagnosis of one or more mental disorders had 10 or 

more ED visits within one year (59.9%, n = 24,643) compared to (29.6% n = 2,142), in the group 

with no diagnoses of mental disorders p < 0.001). Having a diagnosis of one or more mental 

disorders was also associated with frequent ED visits (aOR = 3.9; 95%CI 3.7 to 4.1) and 

hospitalizations (aOR = 2.6; 95%CI 2.5 to 2.7) when compared to patients who had not been 

diagnosed with a mental disorder. However, there was no significant difference between having 

one or more mental disorders and one-year treatment retention in OAT (aOR = 1.0; 95%CI 0.9 to 

1.1) in the subgroup of ODB patients. The outcome results are outlined in Table 3-2.  

 

Table 3-2: All-Cause Mortality, Acute Care Use and Treatment Retention in Patient Groups 

  

Patients, N Outcome, N 

(%) 

Unadjusted 

OR 

Unadjusted 

95%CI 

Adjusted 

OR 

95% 

Wald 

Primary Outcome: All-cause mortality 

MHdx 48,679 2,485 (5.1) 1.7 1.5-1.9 1.4 1.2-1.5 

noMH 

(reference) 7245 227 (3.1) 
   

  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4629488/table/T2/
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Secondary Outcome: Frequent ED visits 

MHdx 48679 24,643 (59.9) 3.6 3.4-3.7 3.9 3.7-4.1 

noMH 

(reference) 7245 2142 (29.6) 
   

  

Secondary Outcome: Hospitalizations 

MHdx 48,679 38,034 (78.1) 2.8 2.7-3.0 2.6 2.5-2.7 

noMH 

(reference) 7245 4,041 (55.8) 
   

  

*Secondary Outcome: One-year treatment retention 

MHdx 23,268 8,758 (37.6) 1.1 0.9-1.2 1.0 0.9-1.1 

noMH 

(reference) 2,532 903 (35.7)         

*ODB subgroup analysis (n = 28,500) 

 

3.3.4 Regional Differences  

The highest proportion of patients who died was in southern urban areas (n = 2,039, 37.50%) and 

the lowest in northern rural areas (n = 66, 3.04%, p < 0.001), whereas the highest proportion of 

patients with frequent ED visits was in northern rural areas (n = 1,880, 83.93%) and the lowest in 

southern urban areas (n = 29,137, 55.81%, p < 0.001). Similarly, the highest proportion of 

patients with hospitalizations was in northern rural areas (n = 1,917, 85.58%) and the lowest 

were in southern urban areas (n = 36,032, 71.72%, p< 0.001). The highest proportion of patients 

retained for one year was in southern rural areas (n = 347, 37.1%), followed by northern urban (n 

= 456, 36.5%), southern urban (n = 2,630, 35.1%) and lastly northern rural (n = 173, 29.1%, p < 

0.001). Results are described in Figure 3-5. 
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Figure 3-5: Proportion of Patients for Outcomes by Place of Residence 

 

 

3.4 Discussion 

The study objective was to characterize the relationship between having a diagnosis of one or 

more mental disorders and a variety of health-related outcomes in patients with OUD across 

Ontario. In this cohort, having one or more mental disorders and OUD was associated with an 

increased likelihood of all-cause mortality and acute health care use. It was also noted that a 

higher proportion of patients with one or more mental disorders and OUD were using acute 

health services in northern rural regions compared to southern urban areas. 

 

Although it seems intuitive that patients who have more comorbidities have poorer health 

outcomes, the literature on OUD and concurrent mental disorders is inconclusive. The results of 

this study align with studies that demonstrate a high prevalence of mental disorders in the OUD 

population. However, in this study, 87% of the population had a mental disorder, whereas the 

prevalence in the literature is approximately 50% (7, 33, 59). The high prevalence identified in 
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our cohort may be because we examined a broad range of disorders and that our time parameter, 

including study time and follow-up, was much longer than in other studies (6, 7). Importantly, 

the study period was also much more recent than other studies and may be more representative of 

the current issues in Canada relating to patients in OAT. Similar to other studies, we also found 

that mental disorders in the OAT population are associated with a more complex profile of health 

service utilization (7, 60-62). For instance, mental disorders are correlated with a higher 

likelihood of all-cause mortality, frequent ED visits, and hospitalizations. Both frequent ED 

visits and hospitalizations are metrics that are used by health system planners and funders in 

Ontario to understand gaps of services in communities (45-47). Therefore, the findings of this 

study may suggest that there are health service gaps for patients with OUD and a diagnosis of 

one or more mental disorders. 

 

In this cohort, the highest proportion of patients with a concurrent diagnosis of one or more 

mental disorders was between 25 and 34 years old. This finding was unexpected since the 

prevalence of mental disorders in the general population is higher among youth (with onset 

primarily being in adolescence) (63). Patients with OUD may be self-medicating their mental 

disorders, and only as stability increases (as a function of age and time in an OAT program) does 

the nature of underlying mental disorders become apparent. Alternatively, it could be that 

prolonged opioid use creates chaos in individuals’ lives that later develop into mental disorders. 

Studies on alcohol use found this reciprocal relationship where having a diagnosis of a mental 

disorder can be correlated with alcohol use, and alcohol use can be correlated with mental 

disorders (64, 65). It is known that within our current system in Ontario, OAT often operates 

independently from other health care services. Our study suggests those with one or more mental 
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disorders and OUD is associated with all-cause mortality, frequent ED visits, and 

hospitalizations. Further studies should be conducted to evaluate whether the provision of mental 

health services alongside OAT programs would help mitigate the risk of adverse outcomes such 

as those evaluated in this study. 

 

The investigation of all-cause mortality allowed us to look beyond some of the most common 

causes of death among individuals with OUD: overdose and suicide (27). By measuring all-cause 

mortality, we were able to represent the cumulative influences of an unstable lifestyle, such as 

engagement in risk behaviors, poly-substance use, difficulties with relationships, impulsivity, 

and difficulties with access to care (7). In our study, having one or more mental disorders was 

associated with all-cause mortality. This finding is congruent with a study by Saunders et al. 

suggesting that individuals with OUD who have psychiatric symptoms have higher rates of 

overdose, decreased quality of life, and higher rates of continual substance use (66). It is 

important to note that the results indicate that individuals with mental health comorbidities are a 

complex group of patients; however, results should be interpreted with caution. It is possible that 

either the use of opioids is especially harmful for individuals with mental disorders or that the 

use of opioids might aggravate a pre-existing condition (67). For many, OUD is a lifelong illness 

associated with serious chronic health and social outcomes (48). Dichotomizing all-cause 

mortality allowed us to evaluate death correlated with chronic mental disorders and OUD, and 

not necessarily as concurrent disorders leading to an event. We believe that future studies should 

be conducted to evaluate deaths as a function of the length of time in treatment to explore this 

issue further. 
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In addition to the high rate of mortality, we observed an association between concurrent mental 

disorders and high rates of frequent ED visits and hospitalizations. This significant association is 

not surprising given that mental disorders have been used as a marker for greater clinical 

complexity by some scholars (6, 68). The findings of this study do not show causation, but 

associations which suggest that there may be ways to prevent serious adverse events by 

addressing mental health issues in concert with OUD. 

 

Despite the differences in mortality and morbidity between exposure groups, in this study, 

having one or more mental disorders was not associated with one-year retention in OAT. Some 

authors report that mental disorders increase retention (37, 60), and some have reported no effect 

(33). Therefore, we believe that research exploring concepts of resilience and motivation would 

be critical to explain this relationship further. It is important to note that the cohort had lower 

one-year retention rates (approximately 40%) than cohorts represented in other studies 

(approximately 50%) (69, 70). The lower average retention rates may be attributed to the fact 

that we included buprenorphine/naloxone medication in our analysis. In this study, patients on 

buprenorphine/naloxone had much lower retention rates (mean of approximately 40 days 

retained on buprenorphine vs. mean of 350 days retained on methadone) see Table 3-1. Lower 

retention for patients receiving buprenorphine is also highlighted in other studies (71, 72).  

 

We identified a trend where patients in the cohort residing in southern urban regions of Ontario 

had the highest prevalence of all-cause mortality. A cohort study by Gomes et al. on geographic 

variation in opioid prescribing and opioid-related mortality in Ontario (34) found that 
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communities with some of the highest rates of opioid-related death were in northern Ontario. 

One possible factor accounting for higher mortality rates in southern urban regions is the 

unprecedented increased fentanyl-related deaths in recent years, which started in urban centers 

and is now making its way into smaller communities (73). Another possible explanation is that 

barriers to access OAT are higher in northern Ontario, perhaps resulting in a larger number of 

deaths among individuals who were never enrolled in OAT (and thus not included in this study). 

 

Although the results show a lower prevalence of all-cause mortality in northern regions, there 

was a significantly higher proportion of morbidity measured by frequent ED visits and 

hospitalizations in northern rural Ontario. Possible factors accounting for the high prevalence of 

acute care use may be attributed to the well-known limited availability of specialist addiction 

medicine and psychiatric services in northern rural regions of Ontario (35, 74). Lastly, with 

regards to geographical variation, our results demonstrated that the proportion of patients 

retained for one-year of OAT treatment was higher for those living in southern rural areas. The 

results of our study is counter to the findings published by Eibl et al. (70), which demonstrated 

that patients living in northern rural areas were more likely to be retained for one year. 

Importantly, the time frame for our study is more recent than the earlier study by Eibl et al., and 

currently, there is a wider availability of buprenorphine/naloxone. However, further study is 

needed on region-specific retention for individuals with concurrent mental disorders and OUD, 

including analysis of changes over time and the impact of changing rates of methadone and 

buprenorphine/naloxone prescribing.  
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One of the potential issues inherent to any study of this type is that health administrative data 

were not collected for the purposes of doing research, which may have led to misclassification of 

disease prevalence and clinical outcomes. Studies indicate that, if there is a mental disorder 

diagnosis in administrative data sets, there is a strong likelihood that the data capture is accurate 

(75). However, if a mental diagnosis does not appear in the physician billing codes, this does not 

mean that the individual does not have a mental health diagnosis (75). We also only examined 

OHIP billed mental health services, which by default excluded the use of Ministry of Health-

funded community mental health and addiction services, and federally funded health services, 

such as mental health and addiction services provided in First Nation communities, as well as 

any other mental health and addiction services funded by provincial ministries other than the 

Ministry of Health. Moreover, since there is a well-known lack of physicians available to 

diagnose and treat patients in rural areas, we may have underestimated the prevalence of mental 

disorders and other diagnoses.  

 

With relation to mental diagnoses, further stratification of diagnosis type would have been of 

interest but was not possible as the numbers became too small to publish for the outcomes of 

interest. It is important to highlight the potential underestimation of the prevalence of post-

traumatic stress disorder (PTSD) since it is known to be often misdiagnosed as another anxiety, 

depression, or other related disorders (76-79). Details such as years of drug use, the amount or 

type of opioid used, the history of mental health services before one year before the first episode 

of OAT, and the number of times patients were in and out of OAT after their first episode of 

OAT in this study remains unknown. Since this study is observational in nature, causality cannot 
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be inferred. Additionally, there is a potential for associations to be significant by chance due to 

the large sample size.  

 

There are also limitations associated with the way we measured the outcomes for this study. 

Some authors have stated that creating categories from continuous data can lead to loss of 

information (80). More specifically, there are limitations to using all-cause mortality as a 

dichotomized variable without censoring for time. For instance, for those patients where all-

cause mortality occurred during the first year of OAT, the likelihood of one-year retention is 

reduced. However, the function of time is a modest bias since we observed an increase in 

frequent ED visits and hospitalizations in the groups with the highest mortality. Additionally, the 

definition of frequent ED visits has not been validated. Previous studies have used definitions 

ranging from 2 to 20 ED visits per year to define frequent ED use (81, 82). In an effort to 

evaluate the sensitivity of the definition used in this thesis, we re-ran the data with different cut-

offs (with a median of 13 visits and 14 visits. Our sensitivity analysis indicated that we chose a 

conservative cut-off since taking progressively higher cut-offs led to a progressively higher odds 

ratio. See Appendix F for sensitivity analysis results. The results of this study, which were found 

to be statistically significant, must be interpreted critically within the context of the population of 

interest to determine whether the results have a clinical or health system impact. 

 

3.5 Conclusion 

The outcomes of our study have important implications for those involved in health care 

planning and policy development because our data suggest that the prevalence of mental 
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disorders in the OAT population is alarmingly high and that mental disorders are correlated with 

serious consequences. The use of a large database allowed us to robustly examine the issue of 

OUD and mental health on a population level over ten years, which would be very difficult to 

achieve if we studied a more targeted group in a smaller scale study such as with a specific 

clinical sample. Thus, our findings have significant clinical implications because our data 

suggest that there may be opportunities for early identification and treatment of mental health 

issues to enhance the recovery process, particularly in the youth population with OUD. 

Currently, the regulations and model of care for OAT in Ontario promotes access to services but 

do not incentivize efforts towards coordination with other parts of the health care system, 

including other addiction or mental health services. However, the high prevalence of mental 

disorders and the correlation between mental health and OUD complications, including mortality 

presented in this paper, suggest that provision of concurrent mental health and addiction services 

in Ontario may have significant benefits at the individual clinical level for patients, at the clinical 

level for providers and at the policy level with regards to health system coordination costs. 

Results may be generalizable in regions where OAT programs and health care regulations are 

similar to those in Ontario. Further study is needed to determine the effectiveness of concurrent 

delivery of mental health, other substance use, and OAT services. 
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Abstract 

Objective: The objective of this study was to characterize the relationship between mental health 

services received from a psychiatrist, all-cause mortality, and acute health service use for 

individuals enrolled in opioid agonist treatment in different geographical regions of Ontario, 

Canada.  

Methods: A propensity score matching study of patients enrolled in opioid agonist treatment in 

Ontario was conducted between January 1, 2011, and December 31, 2015, using administrative 

health data. Treatment and control groups were created based on patients’ access to mental 

health services received from a psychiatrist during an episode of opioid agonist treatment using 

data from the Ontario Health Insurance Plan database. Clinical descriptors including odds ratios 

(OR) and number needed to treat were calculated to determine if there were associations between 

receiving mental health services from a psychiatrist and health outcomes among patients enrolled 

in opioid agonist treatment at two time points within an episode of care and in two geographic 

regions in Ontario (north and south). The following outcomes were evaluated: all-cause mortality 

using data from the Registered Persons Database, emergency department visits using data from 

the Canadian Institute for Health Information National Ambulatory Care Database, and 
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hospitalizations using data from the Institute for Health Information National Ambulatory Care 

Discharge Abstract Database. Encrypted patient identifiers were used to link across databases. 

Results: Receiving mental health services from a psychiatrist during the first year of opioid 

agonist treatment was associated with a reduction in the likelihood of all-cause mortality 

(southern Ontario: odds ratio (OR) = 0.8; 95% confidence interval (CI) 0.7 to 0.9) and with 

frequent Emergency Department visits (northern Ontario: OR = 1.2; 95% CI 1.1 to 1.2; southern 

Ontario: OR = 1.2; 95% CI 1.2 to 1.3), and opioid and mental health-related hospitalizations 

(northern Ontario: opioid-related OR = 1.9; 95% CI 1.1 to 2.5, mental health-related OR = 2.5; 

95% CI 2.2 to 2.8; southern Ontario: opioid-related OR = 1.8; 95% CI 1.7 to 2.0, mental health-

related OR = 2.1; 95% CI 2.0 to 2.2).  

Conclusion: In this cohort, receiving mental health services from a psychiatrist alongside opioid 

agonist treatment was associated with a reduction in all-cause mortality and increased use of 

acute health services among patients with opioid use and mental disorders. Our findings may 

facilitate targeted interventions to improve outcomes for this population. 

 

4.1 Introduction 

Opioid use disorder (OUD) is a significant and growing contributor to the global burden of 

disease (1), and opioid poisoning has been characterized as a crisis devastating families and 

communities across Canada (2). In 2017, there were nearly 4,000 opioid-related deaths in 

Canada (3), which accounted for nearly 40,000 years of life lost (4). It is estimated that 50% to 

90% of patients with OUD have a concurrent mental disorder and that patients with this type of 

co-morbidity have significantly increased risk of death, infectious disease, acute and chronic 



133 
 

 
 

health complications (5-8). Despite these factors, there are challenges with coordinating mental 

health and addiction services and connecting people to the appropriate clinical and psychosocial 

services based on their needs within the current health system in Ontario (9). 

 

The opioid crisis in northern Ontario communities is severe and is especially dire in rural and 

remote areas (10). Northern communities experience some of the highest rates of opioid 

prescribing and opioid-related deaths in the province (11). For example, a community in the 

northwest region of the province had the second highest opioid-related death rate (9.3 per 

100,000 population) and two other communities in the northeast region, also ranked in the top 

ten communities with relation to opioid-related death rates (11.9 per 100,000 population) 

between 2004 and 2006. This compared to the provincial rate of 4.7 per 100,000 population 

during the same period (11). Remote communities often face barriers when accessing various 

forms of health care, including addiction and mental health services (12-14). Barriers can include 

having to travel long distances to access care, geographic isolation, and a general lack of health 

human resources (12, 15). A report by Health Quality Ontario found that the Toronto Central 

region had eight times more psychiatrists per 100,000 population than the northern regions in 

2009 (62.7 in Toronto central versus 8.3 and 7.1 per 100,000 in north eastern and north western 

Ontario) (16). 

 

Many strategies to address the opioid crisis have focused on reducing exposure to opioids and 

monitoring physician prescribing practices, as well as enhancing access to opioid agonist 

treatment (OAT) (17). OAT is currently the standard of care and the intervention with the best 
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evidence for long term patient safety, social wellness, and physical health benefits for the 

treatment of OUD (18). In a recent meta-analysis based on 16 studies, Ma et al. found that 

untreated participants had higher all-cause mortality (RR = 2.6, 95% CI, 1.7-3.8) and 

overdose mortality (RR = 8.1 95% CI, 4.5-14.7) when compared to those actively engaged in 

OAT (19). In Ontario, patients receiving OAT will frequently commence treatment at a 

specialized addiction clinic (20). These specialized clinics are generally funded by the provincial 

physician fee-for-service compensation model (21) and often operate separately from other 

health and social services (22), including other addiction treatment and mental health services.   

 

According to Health Quality Ontario’s Opioid Use Disorder Quality Standards, a key element of 

OAT treatment is that patients receive integrated, concurrent, and culturally safe management of 

their physical and mental health, as well as additional addiction treatment and social services (23, 

24). However, clinics, especially those located in rural communities, have limited ability to 

provide wrap around services within the current model of care in Ontario due to the resource 

intensive nature and cost of comprehensive OAT services combined with lack of coordination 

across different programs (22).  

 

Decades of evidence have established the complexity of substance use disorders and our 

understanding of how positive treatment outcomes result from a combination of medical, 

psychological, social, and environmental interventions (25-27). The literature demonstrating the 

impact of mental health services offered in conjunction with medications for the treatment of 

OUD is conflicting. Studies have demonstrated that mental health services improve the clinical 

course for OAT. Still, those benefits are dependent on factors such as the program characteristics 
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( e.g., the extent of pre-existing support services built into OAT programs) and type of therapy 

(e.g., psychosocial services, counseling, structured psychotherapy, social support, etc.) (25). 

Other studies have found that mental health services have no effect on treatment outcomes for 

patients enrolled in OAT (25, 28).  

 

Despite the conflicting literature, federal and provincial government bodies in Canada have 

highlighted the high health, social, and economic burden of comorbidities of mental and 

substance use disorders (7, 29-33) and have recommended the integration of mental health and 

addiction services (34-36). Further research must be conducted to understand better the 

implications of concurrent services for patients enrolled in OAT in Ontario. The goal of this 

study was to evaluate the relationship between receiving mental health services from a 

psychiatrist while in OAT, all-cause mortality, and use of acute health services, including 

emergency department (ED) visits and hospitalizations in northern and southern regions of 

Ontario. We hypothesize that patients who received mental health services from a psychiatrist 

within their OAT episode of care will have better outcomes than those who had not received 

mental health services from a psychiatrist while in OAT. 

 

4.2 Methods 

4.2.1 Overview 

A retrospective cohort study using propensity score matching of OAT patients with concurrent 

mental disorders was conducted between January 1, 2011, and December 31, 2015, in Ontario. 

Every patient in the study was followed for one year. The first episode of OAT was used to 
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identify patients to reduce bias associated with varying numbers of treatment attempts (19-24, 

50-52).  

 

Anonymized, individual-level administrative data from ICES was accessed remotely using a 

secure server. ICES is a not-for profit research organization that gathers population-based health 

and social data from Ontario’s publically funded health services within the parameters of the 

Ontario Personal Health Information Privacy Act (53). All patient information was linked across 

databases using encrypted 10-digit health card numbers. ICES data is used routinely for health 

system research in Ontario (56-58). Our study was approved by the Research Ethics Board of 

Laurentian University in Sudbury. 

 

4.2.2 Study Population: First-time OAT Patients with Concurrent Mental Disorders 

The inclusion of patients for the study was determined using drug identification numbers (DIN) 

from the Ontario Drug Benefit Plan (ODB) database, OAT and physician billing codes from the 

Ontario Health Insurance Plan (OHIP) database (OAT monthly management codes (K682, K683, 

and K684), visit/consultation codes (A680 and A957) and point of care testing codes (G040, 

G041, G042 or G043)) as well as mental health OHIP diagnosis codes. Diagnosis information is 

shown in Appendix D. The following exclusion criteria were used to define the cohort, all 

patients under 15years of age (n = 2,535 patients), all patients with over 20% of their methadone 

dose in tablet formulation over one year due to the likelihood that methadone was being 

administered for chronic pain (n = 5,560 patients), all patients who were not eligible for OHIP (n 

= 437 patients), and non-Ontario residents (n = 427 patients). To create the cohort (n = 55,924 
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patients), we combined patients identified from ODB (n = 1,383 patients), from OHIP (n = 

30,124 patients) and patients who were identified in both databases (n= 24,417 patients). All 

patients with no mental disorders were excluded from this study (n = 7,245 patients). The final 

cohort included 48,679 OAT patients with mental disorders. The steps used to create the cohort 

are outlined in Figure 4-1. 

 

Figure 4-1: Flow Chart Outlining Data Build Including Linkages  

 

 

4.2.3 Data Sources 
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Five data sources were used in this study: OHIP which contains information on physician visits 

and diagnoses determined using billing data; the Registered Persons Database (RPDB), which 

contains patient demographic information; the Discharge Abstract Database (DAD), which 

contains information from hospital records for each inpatient discharge from all publicly funded 

Ontario hospitals; and the National Ambulatory Care Database (NACRS) which contains a 

record for each out-patient use of all publicly funded Ontario emergency departments (ED). 

Information on databases and study variables is available in Figure 4-2. 

 

Figure 4-2: Databases and Study Variables 

 

3.2.4 OAT Engagement  

Opioid use disorder is a chronic, relapsing condition (53), and patients often cycle through 

episodes of treatment and opioid consumption before they are stabilized (19-24).  (54). Therefore, 
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as a baseline assessment, it was important to understand the association between OAT 

engagement and health service outcomes without additional mental health services before doing 

further analysis. OAT engagement was identified based on OHIP billing (from the OHIP 

database). The exact date of service was not available in the ICES datasets used for this study 

due to privacy reasons. Rather, we were able to calculate an approximation of the time of a 

health service event based on a variable which had information relating to the number of days to 

service from the index data. We used the number of days to service date to query whether a 

patient was enrolled in OAT using 30 day intervals (i.e. if the days to service data was larger or 

equal to -30 and smaller or equal to 30 at the time that an OAT OHIP billing code appeared, then 

the patient was considered to be “actively on OAT for at least 30 days. If the days to service date 

was larger or equal to -30 and smaller or equal to 60 at the time that an OAT OHIP billing code 

appeared, then the patient was considered to be “actively on OAT for at least 60 days. The query 

was repeated in 30 day intervals up to one year. We then created a variable indicating whether a 

patient was enrolled in OAT (meaning that there was less than 30 days between the previous 

OAT billing code) or has received but not actively on OAT (meaning that there was more than 

30 days between the previous OAT billing code) within a 360 day period of their first OAT visit. 

See example below. 
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Figure 4-3: Example of OAT engagement variable creation 

 

 

4.2.4 Concurrent Mental Health Services from a Psychiatrist 

Exposure to mental health services was assumed for all patients who had an outpatient mental 

health service encounter from a psychiatrist identified in the OHIP database while in OAT (Table 

4-1) 30 days prior, during, or 30 days after actively receiving OAT services. We defined the time 

parameter to ensure that the service occurred within the time frame of the OAT episode of care. 

 

Table 4-1: Mental Health Service OHIP Fee Codes 

Mental Health Service Fee Codes 

Psychiatry A190 Special psychiatric consultation 

A193 Specific assessment  

A194 Partial assessment 

A195 Consultation 

A196 Repeat consultation  

A395 Limited consultation  

A695 Neurodevelopmental consultation 

A795 Geriatric psychiatric consultation 

A895 Consultation in association with special visit to a hospital 

in-patient, long-term care in-patient or emergency 

department patient 
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K187 Acute post-discharge community psychiatric care, to K195, 

K196, K197 or K198 

K188 High risk community psychiatric care, to A190, A191, 

A192, A195, A197, A198, A695, A795, K195, K196, 

K197 or K198 

K189 Urgent community psychiatric follow-up, to A190, A195, 

A695 or A795 

K192 Individual hypnotherapy 

K195 Family psychotherapy - out-patients  

K197 Individual out-patient psychotherapy  

K203 4 people group therapy 

K204 5 people group therapy 

K205 6 to 12 people group therapy 

K208 2 people group therapy 

K209 3 people group therapy 

K630 Psychiatric consultation extension 

K701 Mental health out-patient case conference 

 

Treatment and Control Subgroups  

Four exposure subgroups using patients’ location of residence and the length of their treatment 

episode were created to assess the impact of mental health services received from a psychiatrist 

during an episode of care at two different time points in two geographic locations. We created 

the location of residence variable with the RPDB using postal codes to determine rurality and 

using provincially defined health regions (Local Health Integration Networks) to determine the 

location (66). When this study was conducted, Local Health Integration Networks (LHIN) were 

regional planning entities that plan and administer funding for health service across 14 defined 

geographic areas of Ontario. We defined northern Ontario with LHINs 13 and 14 (North East 

and North West LHIN) and the remainder (i.e., LHINs 1-12) to define southern Ontario regions. 

ICES uses the Statistics Canada Rural and Small Town definition to distinguish between rural 

and urban areas (67). We created the location of residence variable from the two variables in the 
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“master list” north/south and rural/urban to form four categories used in the analysis: northern 

rural, northern urban, southern rural and southern urban. Residents of northern Ontario were 

assigned to the North <3 month group if the patient had a psychiatric OHIP billing code appear 

in the database within the first three months of their OAT episode of care, and North < 1 year if 

the patient had a psychiatric OHIP billing code appear in the database within the first year of 

their OAT episode of care. Similarly, residents of southern Ontario were assigned to the South 

<3 month group if the patient had a psychiatric OHIP billing code appear in the database within 

the first three months of their OAT episode of care, and South < 1 year if the patient had a 

psychiatric OHIP billing code appear in the database within the first year of their OAT episode 

of care. Figure 4-4 outlines the patient groups used for matching. 

 

Figure 4-4: Patient Groups and Data Sources 

 

 

4.2.5 Baseline Covariates 
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The baseline covariates used in this study included age, sex, location of residence, income 

quintile, human immunodeficiency virus (HIV), deep tissue infection, including endocarditis 

(OHIP fee code 429), osteomyelitis (OHIP fee code 730) and septic arthritis (OHIP fee code 

711).  

 

4.2.6 Outcomes  

Study outcomes were defined based on the need to assess the association of all-cause mortality, 

frequent ED visits, and hospitalizations as a function of concurrent disorders and mental health 

services, and not as an exposure leading to an event. All-cause mortality, frequent ED visits, and 

hospitalizations were important to evaluate since they have been used as indicators of complexity 

in the OUD population in other studies (8, 44, 68, 69). Additionally, both frequent ED visits and 

hospitalizations are metrics used by health system planners and funders in Ontario to understand 

gaps of services in communities (68-70).  

 

All-Cause Mortality 

The all-cause mortality variable was requested from ICES as a dichotomized variable. For many, 

OUD is a lifelong condition and is associated with serious chronic health and social outcomes 

(71). Dichotomizing all-cause mortality allowed us to evaluate the risk of death as a result of 

chronic mental disorders and OUD. Data from the RPDB database was used to calculate the 

number of days to death from the index for each patient in the cohort. If the patient died anytime 

between their index date and one year after their index date (December 31, 2016), a code of 1 

(all-cause mortality) or 0 (no all-cause mortality) was assigned. For ratio measures of effect, the 
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group with no all-cause mortality was used as the reference category. All-cause mortality 

included opioid-related and non-opioid related mortalities. At the time of the study, mortality 

specific data were not available for the entirety of our study period.  

 

ED Visits  

The NACRS database was used to identify ED visits. A patient was considered as having 

frequent ED visits if 1) contact with ED was after the index date, and 2) a patient had ten or more 

ED events in a publicly funded Ontario hospital within one year. Each ED event in the NACRS 

database was accompanied by a diagnostic code. OHIP diagnostic codes were used to categorize 

types of ED visits. ED visits were categorized into the following groups: opioid-related, mental 

health-related, and reasons other than mental health or opioids based on the most responsible 

diagnosis for in the NACRS database. The frequency and distribution of ED visits were plotted 

for the cohort. The distribution of ED visits data was not normally distributed (see Figure 4-5). 

The median number of ED visits was 14 per year, the mode was 6, and the mean was 22 (SD = 

30.9). We chose to dichotomize with a value between the mean and mode (code 1 for 10 or more 

ED visits and 0 for less than 10 visits per year). Frequent ED visits have become a priority for 

policymakers in Ontario and across many health systems (73-76), and many studies have 

reported that frequent ED users are a clinically complex group of patients (77-79). Together with 

the other outcomes (all-cause mortality and hospitalizations), frequent ED visits were used to 

understand the complexity of patients with OUD and mental disorders. For ratio measures of 

effect, the group with under 10 ED visits was used as the reference category.  
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Figure 4-5: Distribution of ED visits  

 

 

Hospitalizations 

The DAD database was used to identify hospitalizations, a variable that has been used as an 

indicator of clinical complexity and vulnerability by researchers and policymakers across health 

systems (73-76). Hospitalizations were counted if a hospitalization discharge record appeared 

after a patient’s index date in a publicly funded Ontario hospital. Using OHIP diagnosis codes, 

hospitalizations were captured in three groups: opioid-related, mental health-related, and for 

reasons other than mental health or substances based on the most responsible diagnosis for in the 

DAD database. For ratio measures of effect, no hospitalization group was used as the reference 

category.  

 



146 
 

 
 

4.2.7 Statistical Analysis 

Logistic regression to compare patients in OAT against patients outside an OAT episode of care. 

This analysis was performed as a baseline assessment to understand the impact of OAT without 

additional mental health services from a psychiatrist within our cohort.  

 

Then, logistic regression was used to calculate propensity scores based on the probability of 

assignment to each treatment group (treatment group: mental health services from a psychiatrist 

while in OAT, control group: OAT alone). The treatment group was matched 1:1 to control using 

a caliper width .20 using a greedy matching technique (83). Standardized differences (d) were 

calculated for each covariate before and after matching. Standardized difference (d) less than 

0.10 indicates balanced covariates (84). Propensity score matched data were analyzed to 

calculate the effect of receiving mental health services from a psychiatrist while in OAT on each 

indicator using McNemar’s test (85). Proportions were used to calculate clinical descriptors, 

including odds ratio (OR), and number needed to treat or number needed to harm (NNT/NNH), 

along with 95% confidence intervals (CI) for each descriptor calculated. Clinical descriptors 

were calculated at two time points within the OAT episode of care (at 3 months and at 12 

months) for both northern and southern Ontario. All statistical analysis was conducted on the 

remote server using SAS Version 9.4 (86). Data was reviewed by ICES to insure privacy 

standards were met. 

 

4.3 Results 

The cohort was composed of 48,679 individuals enrolled in OAT and who also had a diagnosis 

of a mental disorder during the study period. Of the patients with OUD in northern Ontario, 3.0 
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% (n = 205) and 7.9% (n = 536) received mental health services from a psychiatrist within the 

first 3 months and the first year of their OAT episode of care respectively. In southern Ontario, 

13.0% (n = 5,435) and 22.2% (n = 9,288) of patients received mental health services from a 

psychiatrist within the first three months and the first year of their OAT episode of care 

respectively. The 534 records with missing information on income quintile were re-assigned to 

the lowest income group, and those with missing information on the location of residence were 

deleted (n = 3). 

 

4.3.1 Baseline Assessment of OAT Alone 

After adjusting for age, sex, rurality, income, deep tissue infections and HIV status, we observed 

that active engagement in OAT was associated with a reduction of all-cause mortality in northern 

Ontario (OR = 0.5; 95% CI 0.3-0.7) and in southern Ontario (OR = 0.4; 95% CI 0.4- 0.5). We 

observed that OAT alone was not associated with frequent ED visits for reasons other than 

mental health or opioids in either geographical region (north: OR = 1.1; 95% CI 0.8-1.5, south: 

OR = 1.0; 95% CI 0.9-1.9), frequent opioid-related ED visits in northern Ontario (OR = 0.85; 

95% CI 0.34-1.36), frequent mental health-related ED visits (northern Ontario: OR = 0.91; 95% 

CI 0.54-1.51, southern Ontario: OR = 0.86; 95% CI 0.68-1.10) or hospitalizations for reasons 

other than mental health or opioids (north: OR = 1.2; 95% CI 0.9-1.6; southern Ontario: OR = 

1.05; 95% CI 0.9-1.2). However, OAT alone was associated with a reduced likelihood of 

frequent opioid-related ED visits in southern Ontario (OR = 0.8; 95% CI 0.7-0.9) and opioid-

related hospitalizations in southern Ontario (OR = 0.72; 95% CI 0.58-0.90). Results are 

described in Figure 4-6 and detailed results are included in Appendix L. 
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Figure 4-6: Odds Ratio for OAT Alone  

 

 

4.3.2 Cohort Characteristics 

Before matching, patients residing in northern Ontario were a heterogeneous group, where 

standardized differences indicated an imbalance between treatment groups with regards to sex at 

3 months (d = 17.1) and 12 months (d = 13.1), age at 3 months (d = 12.7) and at 12 months (d = 

15.7), income at 3 months (d = 14.4) and at 12 months (d = 11.7) and HIV status at 3 months (d 

= 10.8) and at 12 months (d = 13.6). In the southern Ontario cohort, standardized differences 

indicated an imbalance between the treatment and control group with regards to age at 12 months 

(d = 14.1) and income at 3 months (d = 10.9) (Table 4-2). After matching, standardized 

differences were less than 10% for all patient characteristics (Table 4-3), which indicates 
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balanced covariates between the treatment and control group. Patient characteristics are outlined 

in Table 4-2 and 4-3. The standardized differences before and after matching shown in Tables 4-

2 and 4-3 demonstrates the rigor of the matching procedure. 

 

Table 4-2: Pre-Matched Characteristics of Patient Groups 

  

d = standardized difference 
N = number 
HIV = Human Immunodeficiency Virus 
 

Characteristics Characteristics

Treatment Control d Treatment Control sd Treatment Control d Treatment Control d

N = 205 (3.0) N = 6,559 (97.0) N = 536 (7.9) N = 6,238 (92.1) N = 5,435 (13.0) N  = 36,470 (87.0) N = 9,288 (22.2) N = 32,617 (77.8)

Sex N (%) 17.1 13.1 Sex N (%) 1.8 3.0

Male 128 (62.4) 3,550 (54.0) 323 (60.2) 3,355 (53.8) Male 3,457 (63.6) 23,519 (64.5) 5,876 (63.3) 21,100 (64.7)

Female 77 (37.6) 3,019 (46.0) 213 (39.8) 2,883 (46.2) Female 1,978 (36.4) 12,951 (35.5) 3,412 (36.7) 11,517 (35.3)

Age N (%) 12.7 15.7 Age N (%) 9.8 14.1

15-24 53 (25.9) 1,690 (25.7) 138 (25.8) 1,605 (25.7) 15-24 983 (18.1) 6,001 (16.5) 1,708 (18.4) 5,276 (16.2)

25-34 76 (37.1) 2,356 (35.9) 214 (39.9) 2,218 (35.6) 25-34 1,845 (34.0) 11,871 (32.6) 3,229 (34.8) 10,487 (32.2)

35-44 37 (18.1) 1,361 (20.7) 99 (18.5) 1,299 (20.8) 35-44 1,211 (22.3) 8,103 (22.2) 2,061 (22.2) 7,253 (22.2)

45-54 26 (12.7) 820 (12.5) 61 (11.4) 785 (12.6) 45-54 984 (18.1) 6,982 (19.1) 1,637 (17.6) 6,329 (19.4)

55-64 12 (5.9) 266 (4.1) 23 (4.3) 255 (4.1) 55-64 345 (6.4) 2,725 (7.5) 550 (5.9) 2,520 (7.7)

65+ <10 76 (1.2) <10 76 (1.2) 65+ 67 (1.2) 788 (2.2) 103 (1.1) 752 (2.3)

Rurality N (%) 0.3 0.0 Geography N (%) 4.3 5.9

Rural 40 (19.5) 2,200 (33.5) 129 (24.1) 2,111 (33.9) Rural 345 (6.4) 3,671 (10.1) 664 (7.2) 3,352 (10.3)

Urban 165 (80.5) 4,368 (66.5) 407 (75.9) 4,126 (66.1) Urban 5,089 (96.7) 32,798 (89.9) 8,622 (92.9) 29,265 (89.7)

Income Quintile N (%) 14.4 11.7 Income Quintile N (%) 10.9 9.0

1 (lowest) 90 (44.1) 2,735 (42.5) 226 (43.0) 2,727 (42.5) 1 (lowest) 1,920 (35.8) 11,275 (31.2) 3,208 (34.9) 9,987 (30.9)

2 45 (22.1) 1,260 (19.6) 114 (21.7) 1,191 (19.5) 2 1,222 (22.8) 8,359 (23.1) 2,089 (22.7) 7,492 (23.2)

3 25 (12.3) 1,057 (16.4) 86 (16.4) 996 (16.3) 3 947 (17.6) 6,661 (18.4) 1,605 (17.5) 6,003 (18.6)

4 19 (9.3) 712 (11.1) 42 (8.0) 689 (11.3) 4 737 (13.7) 5,546 (15.3) 1,283 (14.0) 5,000 (15.5)

5 (highest) 25 (12.3) 668 (10.4) 58 (11.0) 635 (10.4) 5 (highest) 543 (10.1) 4,296 (11.9) 1,001 (10.9) 3,838 (11.9)

HIV 4 (2.0) 47 (0.7) 10.8 12 (2.2) 39 (0.6) 13.6 HIV 58 (1.1) 281 (.8) 3.1 94 (1.0) 245 (0.8) 2.8

Deep Tissue infections 8 (3.9) 157 (2.4) 8.7 24 (4.5) 141 (2.3) 12.3 Deep Tissue infections 205 (3.8) 1,214 (3.3) 2.3 360 (3.9) 1,059 (3.3) 1.3

North

3 months 12 months 3 months 12 months

South
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Table 4-3: Post-Matched Characteristics of Patient Groups 

  
d = standardized difference 
N = number 
HIV = Human Immunodeficiency Virus 

4.3.3 Outcomes 

Receiving mental health services from a psychiatrist while in OAT was associated with a 

reduced likelihood of all-cause mortality in northern Ontario at 3 months (OR = 0.7; 95% CI 0.7-

0.9) but not at 12 months (OR = 0.9; 95% CI 0.6-1.6). In southern Ontario, receiving mental 

health services from a psychiatrist during the first 3 months and 12 months of OAT was 

associated with a reduced likelihood of all-cause mortality (OR = 0.8 95% CI, 0.7-0.9). We 

observed that between 82 and 526 patients with a mental disorder would need to be treated with 

mental health services from a psychiatrist during the first 12 months of OAT to reduce one death 

in the population in Ontario (North at 3 months number needed to treat (NNT) = 208, at 12 

months NNT = 526, South at 3 months NNT = 82, at 12 months NNT = 101). Results are 

described in Figure 4-7 and extensively in Appendix L.  

 

Characteristics Characteristics

Treatment Control d Treatment Control d Treatment Control d Treatment Control d

N = 204 (50.0) N = 204 (50.0) N = 534 (50.0) N = 534 (50.0) N = 5,434 (50.0) N = 5,434 (50.0) N = 9,284 (50.0) N = 9,284 (50.0)

Sex N (%) 1.0 0.8 Sex N (%) 0.0 0.3

Male 127 (50.2) 126 (49.8) 322 (49.9) 324 (50.1) Male 3,456 (50.0) 3,452 (50.0) 5,863 (50.0) 5,874 (50.0)

Female 77 (49.7) 78 (50.3) 212 (50.2) 210 (49.8) Female 1,978 (49.9)) 1,982 (50.1) 3,421 (50.1) 3410 (49.9)

Age N (%) 10.4 2.1 Age N (%) 0.4 0.4

15-24 52 (49.1) 54 (50.9) 137 (50.0) 137 (50.0) 15-24 983 (50.1) 979 (49.9) 1,707 (50.2) 1,696 (49.8)

25-34 76 (49.7) 77 (50.3) 213 (50.4) 210 (46.6) 25-34 1,845 (50.0) 1,844 (50.0) 3,227 (50.0 3,228 (50.0)

35-44 37 (51.4) 35 (48.6) 99 (50.0) 99 (50.0) 35-44 1,211 (50.0) 1,214 (50.0) 2,061 (49.9) 2,069 (50.1)

45-54 26 (50.0) 26 (50.0) 61 (48.8) 64 (51.2) 45-54 984 (50.0) 984 (50.0) 1,637 (49.9) 1641 (50.1)

55-64 12 (50.0) 12 (50.0) 23 (48.9) 24 (51.1) 55-64 344 (49.9)) 346 (50.1) 549 (50.1) 548 (49.9)

65+ <10 <10 <10 <10 65+ 67 (50.0) 67 (50.0) 103 (50.2) 102 (49.8)

Geography N (%) 2.2 0.0 Geography N (%) 0.2 0.3

Rural 40 (49.4) 41 (50.6) 129 (50.0) 129 (50.0) Rural 345 (50.2) 343 (49.8) 664 (50.2) 659 (49.8)

Urban 164 (50.2) 163 (49.8) 405 (50.0) 405 (50.0) Urban 5,089 (50.0) 5,091 (50.0) 8,620 (50.0) 8,625 (50.0)

Income Quintile N (%) 2.6 0.1 Income Quintile N (%) 0.1 0.0

1 (lowest) 91 (50.3) 90 (49.7) 236 (50.1) 235 (49.9) 1 (lowest) 1,985 (50.0) 1,983 (50.0) 3,306 (50.0) 3,308 (50.0)

2 45 (48.9) 47 (51.1) 113 (49.8) 114 (50.2) 2 1,222 (49.9) 1,225 (50.1) 2,089 (50.0) 2,089 (50.0)

3 24 (50.0) 24 (50.0) 85 (50.0) 85 (50.0) 3 947 (50.1) 945 (49.9) 1,605 (50.0) 1,603 (50.0)

4 19 (50.0) 19 (50.0) 42 (50.0) 42 (50.0) 4 737 (50.0) 738 (50.0) 1,283 (50.0) 1,282 (50.0)

5 (highest) 25 (51.0) 24 (49.0) 58 (50.0) 58 (50.0) 5 (highest) 543 (50.0) 543 (50.0) 1,001 (50.0) 1,002 (50.0)

HIV <10 <10 4.5 10 (47.6) 11 (52.4) 0.0 HIV 205 (50.3) 203 (49.7) 0.0 92 (51.7) 86 (48.3) 0.0

Deep Tissue infections <10 <10 0.0 22 (51.2) 21 (48.8) 0.1 Deep Tissue infections 58 (50.4) 57 (49.6) 0.0 358 (50.1) 357 (49.9) 0.1

North South

3 months 12 months 3 months 12 months
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In northern Ontario, receiving mental health services from a psychiatrist was associated with 

frequent ED visits for reasons other than mental health or opioids at 3 months (OR = 1.2; 95% CI 

1.1-1.3), and at 12 months following initiation of OAT (OR = 1.1; 95% CI 1.1-1.2). 

Additionally, receiving mental health services from a psychiatrist was associated with frequent 

opioid-related ED visits at 3 months (OR = 2.1; 95% CI 1.7-3.8) and 12 months (OR = 1.7; 95% 

CI 1.3-2.4) and, frequent mental health-related ED visits at 3 months (OR = 3.9; 95% CI 2.3-6.6) 

and 12 months following initiation of OAT (OR = 2.9; 95% CI 2.1-3.9). In southern Ontario, 

receiving mental health services from a psychiatrist was associated with frequent ED visits for 

reasons other than mental health or opioids at 3 months (OR = 1.2; 95% CI 1.1-1.2), and at 12 

months following initiation of OAT (OR = 1.2; 95% CI 1.2-1.3). Moreover, receiving mental 

health services from a psychiatrist was associated with frequent opioid-related ED visits at 3 

months (OR = 1.7; 95% CI 1.5-1.9) and 12 months (OR = 1.5; 95% CI 1.4-1.6) and, frequent 

mental health-related ED visits at 3 months (OR = 1.8; 95% CI 1.6-2.0) and 12 months (OR = 

2.1; 95% CI 1.9-2.3) following the initiation of OAT. Results described in Figure 4-7 and 

extensively in Appendix L.  

 

In northern Ontario, there was no association between receiving mental health services from a 

psychiatrist and hospitalizations at 3 months (OR = 0.9; 95% CI 0.9-1.0) or 12 months (OR = 1.l; 

95% CI 1.0-1.1) following the initiation of OAT. However, receiving mental health services 

from a psychiatrist was associated with an increased likelihood of opioid-related hospitalizations 

at 3 months (OR = 1.7; 95% CI 1.1-2.5) and 12 months (OR = 1.9; 95% CI 1.5-2.6), as well as 

mental health-related hospitalizations at 3 months (OR = 2.7; 95% CI 2.3-3.1) and 12 months 

(OR = 2.5, 95% CI 2.2-2.8) following the initiation of OAT. In Southern Ontario, there was no 
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association between receiving mental health services from a psychiatrist and hospitalizations at 3 

months (OR = 1.0; 95% CI 1.0-1.1) or at 12 months (OR = 1.0; 95% CI 1.0-1.1) following the 

initiation of OAT. However, receiving mental health services from a psychiatrist was associated 

with opioid-related hospitalizations at 3 months (OR = 1.8; 95% CI 1.6-2.0) and, 12 months (OR 

= 1.8; 95% CI 1.7-2.0) and, mental health-related hospitalizations at 3 months (OR = 1.8; 95% 

CI 1.7-1.9) and 12 months (OR = 2.1; 95% CI 2.0-2.2) following the initiation of OAT. Results 

are described in Figure 4-7 and extensively in Appendix L.  

 

Figure 4-7 All-Cause Mortality and Acute Health Service Use During the First 3 and 12 Months 

of a Concurrent Episode of Care by Place of Residence 
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4.4 Discussion 

The main findings of this study indicate that, in isolation of any additional services, active 

engagement in OAT was associated with a reduction in all-cause mortality, frequent ED visits, 

and hospitalizations. We also observed that receiving mental health services from a psychiatrist 

while actively engaged in OAT was associated with a reduction in the likelihood of all-cause 

mortality and association with an increased likelihood of using acute health services, including 

frequent ED visits and hospitalizations. 

 

The literature on the benefits of concurrent mental health services offered in conjunction with 

OAT is conflicting. Our results corroborate other studies that conclude that concurrent mental 

health services are correlated with better health-related outcomes for patients enrolled in OAT 

with mental health comorbidities (30, 93). More specifically, receiving mental health services 

from a psychiatrist offered in conjunction with OAT is associated with a reduced likelihood of 

all-cause mortality. In Chapter 3, we demonstrated that individuals enrolled in OAT with 

concurrent mental disorders were also associated with a higher likelihood of all-cause mortality 

compared to individuals with no mental disorders. The findings in Chapter 3 demonstrated that 

patients receiving mental health services from a psychiatrist had a significant reduction in the 

likelihood of all-cause mortality. Given that OAT alone was associated with a reduced likelihood 

of all-cause mortality in this dataset, additional reduction with the addition of psychiatrist 

services can be expected to be modest (19).  

 

Despite the reduction in the likelihood of all-cause mortality, we observed that receiving mental 

health services from a psychiatrist while in OAT was associated with frequent ED visits and 
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hospitalizations. While this finding was counter to our initial hypothesis, it highlights the 

potential clinical complexity and high needs of patients receiving mental health services while in 

OAT. (95). Such findings may be explained by the fact that patients with mental disorders and 

OUD who are accessing mental health services are patients with higher needs, and that perhaps 

the needs of these complex patients are not being met within the current structure of the health 

care system (5). In rural areas, the ED might be the only point of contact available for patients 

with mental disorders and OUD. Therefore, it is important to highlight that, although the ED is 

not the ideal type of service for patients with chronic health issues, it is an important resource to 

ensure that patients are getting access to some type of health care in areas where resources are 

limited.   

 

The study has strengths and limitations that merit discussion. The use of a large database allowed 

us to robustly examine the issue of OUD and mental health services received by a psychiatrist on 

a population level over five years. The use of a population health approach enabled us to broadly 

analyze and compare a specified group of patients across Ontario as well as to conduct 

sophisticated analysis with propensity scores, which replicated a randomized clinical trial with 

administrative data. This type of critical analysis would be very difficult to achieve if we studied 

a more targeted group in a smaller scale study. However, using secondary data has its limitations. 

The use of physician billing data is dependent on the accuracy and reliability of recording 

practices. 
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Moreover, factors such as service volume, quality of care, location, and coordination between 

physicians and organizations are missed in this type of population health approach. It is 

important to note that the intensity of the psychiatric services received (i.e., number of visits) 

was not measured for this study mainly because patients in the treatment group only saw a 

psychiatrist on average 1.2 times per year. Since our follow-up period was only one year, it is 

unlikely that the intensity of services from a psychiatrist impacted the results. Additionally, we 

were limited to only examining OHIP billed mental health and addiction services. By default, 

excluded the exploration of private, community, and federally-funded mental health and 

addiction services, such as mental health and addiction services provided in First Nation 

communities, as well as any services funded by a provincial ministry other than the Ministry of 

Health and Long Term Care.  

 

There are also limitations associated with the way we measured the outcomes for this study. 

Some authors have stated that creating categories from continuous data can lead to loss of 

information (96). More specifically, there are limitations to using all-cause mortality as a 

dichotomized variable. Additionally, the definition of frequent ED visits has not been validated. 

Previous studies have used definitions ranging from 2 to 20 ED visits per year to define frequent 

ED use (80, 97). In an effort to evaluate the sensitivity of the definition used in this thesis, we re-

ran the data with different cut-offs, including 13 visits (median for the full cohort) and 14 visits 

(median for the mental health group). Our sensitivity analysis indicated that we chose a 

conservative cut-off since taking progressively higher cut-offs led to progressively higher odds 

ratios. See Appendix E for sensitivity analysis results. The results of this study that were found to 
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be statically significant must be interpreted critically within the context of the population of 

interest to determine whether the results have a clinical or health system impact. 

 

4.5 Conclusion 

The results of our study have important implications for those involved in health care planning 

and policy development and can be generalized in other areas where OAT programs and health 

care regulations are similar to those in Ontario. Our analysis suggests that mental health services 

from a psychiatrist are associated with a reduced likelihood of mortality. Our findings further 

highlight the complexity of patients with concurrent mental health and OUD and underline gaps 

in treatment availability in northern, rural regions of Ontario. Currently, the funding and model 

of care for OAT in Ontario promotes access to care. Still, it does not incentivize efforts towards 

coordination with other parts of the health care system. Our study does not suggest that 

coordinated care should be implemented for all OAT patients. However, that coordinated care 

should be considered for those complex patients who are high users of health care services. 

Further research is needed to determine the effectiveness of other forms of mental health services 

offered concurrently with OAT services. 
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Chapter 5- Concurrent Opioid Agonist Treatment and 

Physician-Based Mental Health Services: A Propensity Score 

Study in Ontario, Canada Using Administrative Health Data 

 

Abstract  

Objective: The objective of this study was to evaluate the relationship between concurrent 

physician-based mental health services, all-cause mortality, and acute health service use for 

individuals enrolled in Opioid Agonist Treatment in Ontario, Canada.  

Methods: A cohort study of patients enrolled in opioid agonist treatment in Ontario was 

conducted between January 1, 2011, and December 31, 2015, in Ontario with an inverse 

probability of treatment weights using the propensity score to estimate the effect of physician-

based mental health services. Treatment groups were created based on opioid agonist treatment 

patients’ utilization of physician-based mental health services. Propensity score weighted odds 

ratios were calculated to assess the relationship between the treatment groups and the outcomes 

of interest. The outcomes included all-cause mortality using data from the Registered Persons 

Database, Emergency Department visits from the National Ambulatory Care Database, and 

hospitalizations using data from the Discharge Abstract Database. Encrypted patient identifiers 

were used to link across databases. 

Results: A total of 48,679 individuals in OAT with mental disorders. Before weighting, there 

were significant differences for age, geography, income, and infectious disease across treatment 

groups. Opioid agonist treatment alone was associated with reduced odds of all-cause mortality 

(odds ratio (OR) 0.4, 95% confidence interval (CI) 0.3- 0.4), of frequent emergency department 

visits (OR 0.6, 95% CI 0.6-0.8 and of hospitalizations (OR 0.2, 95% CI 0.2- 0.3). Mental health 



170 
 

 
 

services from physicians while in opioid agonist treatment was associated with reduced odds of 

all-cause mortality (Tx2 (opioid agonist treatment with mental health services from a 

psychiatrist)): OR 0.4, 95% CI 0.3- 0.6; Tx3 (opioid agonist treatment with mental health from a 

primary care physician)): OR 0.4, 95% CI 0.3-0.5; Tx4 (opioid agonist treatment with mental 

health services from a psychiatrist and a primary care physician)): OR 0.5, 95% CI 0.5-0.6) and 

hospitalizations (Tx2: OR 0.3, 95% CI, 0.3- 0.4; Tx3: OR 0.3, 95% CI 0.3- 0.4; Tx4: OR 0.6, 95% 

CI 0.5- 0.7). Mental health services from a psychiatrist and a primary care physicians during 

opioid agonist treatment were correlated with frequent ED visits (Tx4: OR 1.4, 95 % CI 1.2-1.7). 

Conclusion: Our findings support the view that opioid agonist treatment and concurrent mental 

health services can improve clinical outcomes for complex patients, and is associated with 

enhanced use of acute care services.  

 

5.1 Introduction 

The opioid crisis continues to have detrimental impacts on communities in Canada despite the 

increased programming and policies recently put in place to mitigate these effects (1-4). It was 

estimated that there were 3,987 opioid-related deaths in 2017 in Canada and increased from 2016 

when there were 2,978. In the Province of Ontario, the death rate also continues to rise from 5.2 

deaths per 100,000 population in 2016 to 7.9 in 2017 (5). Additionally, people with Opioid Use 

Disorder (OUD) are heavy users of emergency departments (ED) and hospitals across the 

province. For example, in Ontario, opioid-related ED visits increased from an average of 9.42 

per 100,000 population in 2003 to 19.55 per 100,000 population in 2015 (6-8). 
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Importantly, it is estimated that 50-90% of those who develop OUD are also diagnosed with a 

concurrent mental disorder (9). Concurrent mental disorders can be a marker for greater clinical 

complexity (9-11). Bogdanowicz et al. demonstrated that the risk of death is almost four times 

greater in patients with OUD and concurrent mental disorders (10).  

 

In rural and remote communities in northern Ontario, the opioid crisis is especially critical. 

Northern communities experience some of the highest mortality rates due to opioids (2) and 

some of the lowest access to specialized addiction and mental health services (12, 13). For 

example, a report by Health Quality Ontario revealed that in 2009, the Toronto Central local 

health authority had eight times more psychiatrists per 100,000 population than the northern 

health authorities in 2014 (62.7 in Toronto Central vs. 8.3 and 7.1 per 100,000 in the North East 

and North West LHINs). Primary care providers and EDs are disproportionately used as a first 

point of contact for patients in rural areas due to the lack of specialized addiction and mental 

health services (14). 

 

Fortunately, there are effective medications available through opioid agonist treatment (OAT) 

programs, including methadone and buprenorphine/naloxone, which are readily available in most 

regions of Ontario (15). OAT is commonly made available in specialty fee-for-service clinics. 

Still, as the severity of the opioid issue continues to rise, the expansion and integration of OAT 

with other health services – more specifically, primary care and mental health services – has 

been recommended as a strategy to mitigate the opioid crisis (16, 17). 

  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Bogdanowicz%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=25578253
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Given the high prevalence of diagnosed comorbid mental disorders (9, 10), and the provincial 

recommendation to integrate OAT with other services, it is important to understand the 

intersection of OAT and mental health services in various settings, within the current state of 

Ontario’s health care system. The goal of this study was to compare co-occurring physician-

based mental health services and OAT to OAT alone We hypothesize that patients who received 

mental health services from physicians while in OAT will have better outcomes than those not 

receiving mental health services. 

 

5.2 Methods 

5.2.1 Overview 

A retrospective cohort study of patients in OAT was conducted between January 1, 2011, and 

December 31, 2015, in Ontario using propensity score methods. The main cohort included OAT 

patients who had no methadone or buprenorphine/naloxone prescriptions in the year before the 

first treatment episode. The first treatment episode was used as the index date for the study, and 

each patient was followed for one year after their index date.  

 

5.2.2 Study Population: First-time OAT Patients with Concurrent Mental Disorders 

The cohort for this study was created by extracting OAT patients using the Ontario Drug Benefit 

Plan (ODB) database using drug identification numbers (DIN) and with the Ontario Health 

Insurance Plan (OHIP) database using physician billing codes including: OAT monthly 

management codes (K682, K683, and K684), visit/consultation codes (A680 and A957) and 

point of care testing codes (G040, G041, G042 or G043) as well as OHIP diagnosis codes to 
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define mental disorders. Mental health diagnostic information is available in Appendix D. The 

steps to create the cohort are outlined in Figure 5-1. 

 

Figure 5-1: Flow Chart Outlining Data Build Including Linkages 

 

 

5.2.3 Data Sources 
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The study was approved by the Research Ethics Board of Laurentian University in Sudbury. The 

data were obtained by submitting a formal requisition to ICES. ICES is a not-for-profit research 

organization that gathers population-based health and social data from Ontario’s publicly funded 

health services to generate knowledge (36). The data were accessed remotely using a secure 

server located at Sunnybrook hospital in Toronto, Ontario. ICES provided anonymized 

individual-level patient data collected from Ontario publicly funded health services.  

 

The datasets used for analysis included patient demographic information including age, sex, 

place of residence, neighborhood income quintile and mortality from the Registered Persons 

Database (RPDB), a record for each inpatient discharge from all publicly funded Ontario 

hospitals from the Discharge Abstract Database (DAD), a record for each out-patient use of all 

publicly funded Ontario emergency departments (ED) from the National Ambulatory Care 

Database (NACRS), a record of each patient publicly funded drug prescription from the Ontario 

Drug Benefit Plan Database (ODB), a record of each patient encounter with a physician 

(including any diagnosis given by the physician) from the Ontario Health Insurance Plan 

Database (OHIP). Patient information was linked across databases using encrypted ten-digit 

health card numbers. The linking protocol is used routinely for health system research in Ontario 

(37-41). Detailed information about databases and study variables are available in Figure 5-2. 
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Figure 5-2: Databases and Study Variables 

 

 

5.2.4 Exposure:   

We defined active OAT treatment based on OHIP billing (from the OHIP database). The exact 

date of service was not provided in the ICES datasets for this study due to privacy reasons. 

Rather we were able to calculate an approximation of the time of a health service event based on 

a variable that had information relating to the number of days to service from the index date. As 

indicated earlier, all variables were linked to an encrypted patient ID. We used the number of 

days to service date to query whether a patient was enrolled in OAT using 30 day intervals (i.e., 

if the days to service date was larger or equal to -30 and smaller or equal to 30 at the time that an 

OAT OHIP billing code appeared then the patient was considered to be “actively enrolled in 

OAT for at least 30 days, if the days to service date was larger or equal to -30 and smaller or 

equal to 60 at the time that an OAT OHIP billing code appeared then the patient was considered 
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to be “actively enrolled in OAT for at least 60 days, etc.). The query was repeated in 30 day 

intervals up to 360 days (one year observation window). We then created a variable indicating 

whether a patient was on OAT (meaning that there was less than 30 days between the previous 

OAT billing code) or had received but was not actively on OAT (meaning that there were more 

than 30 days between the previous OAT billing code) within 360 days of their first OAT visit.  

 

The following mental health service group was created for analysis: Treatment group 0 (Tx0) was 

the control group for this study and included patients who were not actively engaged in OAT. 

For instance, patients in this group were not actively seeing a physician and receiving methadone 

or buprenorphine/naloxone for over 30 days. Treatment group 1 (Tx1) included patients who 

were actively engaged in OAT but had not received any additional mental health services from a 

physician. Treatment group 2 (Tx2) included patients who were actively engaged in OAT and 

had received mental health services from a psychiatrist during their active OAT episode of care. 

Treatment group 3 (Tx3) included patients who were actively engaged in OAT and had received 

mental health services from a primary care physician during their active OAT episode of care. 

Treatment group 4 (Tx4) included patients who were actively engaged in OAT and had received 

mental health services from both a psychiatrist and a family physician during their active OAT 

episode of care (Figure 5-3). Exposure to any of the mental health services groups (psychiatry, 

primary care, or both) was assumed for all individuals who had an outpatient mental health 

service encounter from one of the selected physicians identified by OHIP billing in any setting in 

the medical record. Billing codes are outlined in Table 5-1. 

Additionally, any individual assigned to the mental health services group would have a mental 

disorder-related International Classification of Disease (ICD)-9 or ICD-10 diagnostic codes and 
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have received outpatient mental health service from a physician 30 days prior, during or 30 days 

after actively receiving OAT services. See Appendix D for the list of diagnoses and their related 

International Classification of Disease (ICD) codes. Figure 5-3 defines the patient groups. 

 

Table 5-1: Mental Health Service OHIP Fee Codes 

Mental Health Service Fee Codes 

Physician 

model of 

practice 

OHIP fee code 

Primary 

Care 

Physician 

K004 2 or more family members  in family therapy 

K005 Mental health individual care by general practitioner / family 

physician (GP/FP) 

K006 Individual care hypnotherapy 

K007 Psychotherapy individual care 

K010 Additional units for group therapy 

K012 4 people group therapy 

K013 Counselling individual care by General Practitioner/Family 

Practitioner 

K019 2 people group therapy  

K020 3 people group therapy 

K024 5 people group therapy 

K025 6 to 12 people group therapy 

K680 extended assessment for substance abuse 

 

Q020 Premium for primary health care for patients with serious mental 

illness – bipolar disorder 

Q021 Premium for primary health care for patients with serious mental 

illness – schizophrenia  

 

Psychiatry A190 Special psychiatric consultation 

A193 Specific assessment  

A194 Partial assessment 

A195 Consultation 

A196 Repeat consultation  

A395 Limited consultation  

A695 Neurodevelopmental consultation 

A795 Geriatric psychiatric consultation 
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A895 Consultation in association with special visit to a hospital in-

patient, long-term care in-patient or emergency department 

patient 

K187 Acute post-discharge community psychiatric care, to K195, K196, 

K197 or K198 

K188 High risk community psychiatric care, to A190, A191, A192, 

A195, A197, A198, A695, A795, K195, K196, K197 or K198 

K189 Urgent community psychiatric follow-up, to A190, A195, A695 

or A795 

K192 Individual hypnotherapy 

K195 Family psychotherapy - out-patients  

K197 Individual out-patient psychotherapy  

K203 4 people group therapy 

K204 5 people group therapy 

K205 6 to 12 people group therapy 

K208 2 people group therapy 

K209 3 people group therapy 

K630 Psychiatric consultation extension 

K701 Mental health out-patient case conference 

 

Figure 5-3: Treatment Groups (Tx) 

 

Tx0 = patients who were not actively engaged in OAT (control group) 
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Tx1 = patients who were actively engaged in OAT but had not received any additional mental health services from a 

physician 

Tx2 = patients who were actively engaged in OAT and had received mental health services from a psychiatrist 

during their active OAT episode of care 

Tx3 = patients who were actively engaged in OAT and had received mental health services from a primary care 

physician during their active OAT episode of care 

Tx4 = patients who were actively engaged in OAT and had received mental health services concurrently from a 

psychiatrist primary care physician during their active OAT episode of care 

 

5.2.5 Baseline Variables 

The baseline variables used included age, sex, location of residence, income quintile, human 

immunodeficiency virus status (HIV), deep tissue infections including endocarditis (OHIP fee 

code 429), osteomyelitis (OHIP fee code 730) and septic arthritis (OHIP fee code 711). Each 

variable was a baseline covariate. Therefore they were measured at the index date. 

 

5.2.6 Outcomes 

Study outcomes were defined based on the need to assess the association of all-cause mortality, 

frequent ED visits, and hospitalizations as a function of concurrent disorders and mental health 

services and not as an exposure leading to an event. All-cause mortality, frequent ED visits, and 

hospitalizations have been used as indicators of complexity in the OUD population in other 

studies (8, 10, 42, 43). Additionally, both frequent ED visits and hospitalizations are metrics 

used by health system planners and funders in Ontario to understand gaps of services in 

communities (42-44).  

 

All-Cause Mortality  
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All-cause mortality was requested as a dichotomized variable and extracted from the RPDB 

database. The number of days to the death date from the index date for each patient in the cohort 

was calculated to determine whether a patient was deceased within the study period. If the 

patient had the event anytime between their index date and the end of the study period 

(December 31, 2016), a code of 1 (all-cause mortality) or 0 (no all-cause mortality) was 

assigned. The group with no all-cause mortality was used as the reference group for analysis. 

 

Frequent ED Visits  

The NACRS database was used to identify ED visits. A patient was considered as having 

frequent ED visits if: 1) contact with ED was after the index date, and 2) a patient had ten or 

more ED events in a publicly funded Ontario hospital within one year. In the NACRS database, 

each event is accompanied by a diagnostic code. ED visit categories were created using the most 

responsible diagnosis in the NACRS database. These categories included opioid-related, mental 

health-related, and reasons other than mental health or opioids. The frequency and distribution of 

ED visits were plotted for the cohort and displayed in Figure 5-4. The median number of ED 

visits was 14 per year, the mode was 6, and the mean was 22 (SD = 30.9). We chose to 

dichotomize with a value between the mean and mode (code 1 for 10 or more ED visits and 0 for 

less than 10 visits per year). The group with under ten ED visits was used as the reference 

category. 
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Figure 5-4: Distribution of ED visits 

 

Hospitalizations 

Hospitalizations were extracted from the DAD database. Hospitalizations have been used in 

other studies and report an indicator of clinical complexity and vulnerability (46-48). If a 

hospitalization discharge record appeared after a patient’s index date in a publicly funded 

Ontario hospital, the hospitalization was counted. Hospitalizations were captured in three groups: 

opioid-related, mental health-related, and for reasons other than mental health or opioids using 

the primary diagnosis code that accompanied the hospitalization event in the DAD database. The 

group with no hospitalization group was used as the reference group.  

 

5.2.7 Statistical Analysis 



182 
 

 
 

After checking for missing values, propensity scores were calculated using logistic regression 

analysis with age, sex, income quintile, the location of residence, deep tissue infections, and HIV 

status and treatment group and the outcome. Balancing covariates before further analyzing the 

data eliminates bias related to the treatment group assignment. Scores were then transformed into 

the inverse probability of treatment weights (IPTW)(52-54). IPTW allows for the estimation of 

the average treatment. Adjusted weights were normalized (55). Covariates were assessed (before 

and after weighting) using standardized differences (d) where d ≥ 10% indicates a clinically 

relevant difference.  

 

Propensity score-weighted multivariate logistic regression models were used to determine the 

statistical significance of the associations between the treatment groups (Tx0, Tx1, Tx2, Tx3, Tx4) 

and treatment outcomes (all-cause mortality, frequent ED visits, and hospitalizations). Parameter 

estimates were used to calculate odds ratios (OR) and their 95% confidence intervals (CI). 

Results were considered statistically significant, where p < 0.05. All statistical analysis was 

conducted on the remote server using SAS Version 9.4 (56). Data was reviewed by ICES to 

insure privacy standards were met. This study is reported in accordance with the Strengthening 

the Reporting of Observational Studies in Epidemiology (STROBE) guidelines (57). 

 

5.3 Results 

5.3.1 Cohort Characteristics 

A total of 48,676 individuals in OAT between 2011 and 2016 and who had at least one 

concurrent mental disorder were included in the cohort. Of these patients with OUD and a 
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diagnosed mental disorder, 1.6% (n = 771) were not actively engaged in OAT (Tx0, the control 

group), 38.5% (n = 18,717) were actively engaged in OAT but did not access mental health 

services during their OAT episode of care (Tx1), 8.1% (n = 3,939) received mental health 

services from a psychiatrist during their first year in OAT (Tx2), 39.8% (n = 19,366) received 

mental health services from a primary care physician during their first year in OAT (Tx3), and 

12.1% (n = 5,883) received mental health services from both a psychiatrist and primary care 

physician during their first year in OAT (Tx4). Approximately half of the patients were receiving 

mental health services during their first year in OAT, most from a primary care physician.  

 

Before applying weights to the covariates, standardized differences indicated an imbalance 

between treatment groups for age, sex, place of residence, and deep tissue infections (Table 5-2). 

After propensity score weighting was applied to address the potential for treatment selection bias 

in the regression analyses, there were no strong differences across treatment groups, with all 

standardized differences (d) less than 10%. (Table 5-3). The 534 records with missing 

information on income quintile were re-assigned to the lowest income group, and those with 

missing information for location of residence were deleted (n=3) 
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Table 5-2: Unadjusted Demographic and Baseline Measures 

 

 

Table 5-3: Propensity Score Weighted Demographic and Baseline Measures 

 

 

Variables 

Control d TX 1 d TX 2 d TX 3 d TX 4

n = 771 (1.6) n = 18,717 (38.5) n = 3,939 (8.1) n = 19,366 (39.8) n = 5,883 (12.1)

Sex N (%) 24.8 30.0 13.8 42.7

Male 392 (50.8) 12,367 (40.4) 2,639 (67.0) 11,696 (60.4) 3,558 (39.5)

Female 379 (49.2) 6,350 (35.2) 1300 (33.0) 7,670 (39.6) 2,325 (60.5)

Age N (%) 20.8 5.0 2.5 1.6

15-24 73 (9.5) 3,169 (16.9) 741 18.8) 3,639 (18.8) 1,104 (18.8)

25-34 175 (22.7) 6,072 (32.4) 1,380 (35.0) 6,458 (35.4)  2,062 (35.1)

35-44 147 (19.1) 4,134 (22.1) 861 (21.9) 4,271 (22.1) 1,299 (22.1)

45-54 145 (18.8) 3,611 (19.3) 687 (17.4) 3,357 (17.3) 1,011 (17.2)

55-64 98 (12.7) 1,343 (7.2) 231 (5.9) 1,334 (6.9) 341 (5.8)

65+ 133 (17.2) 388 (2.1) 38 (1.0) 307 (1.6) 66 (1.1)

Geography N (%) 11.1 22.3 13.6 16.2

Northern Rural 79 (10.3) 1,238 (6.6) 61 (1.6) 794 (4.1) 68 (1.2)

Northern Urban 63 (8.2) 2,442 (13.1) 191 (4.9) 1,621 (8.4) 216 (6.7)

Southern Rural 86 (11.2) 1,491 (8.0) 302 (7.7) 1,775 (9.2) 362 (6.2)

Southern Urban 543 (70.4) 13,546 (72.4) 3,385 (85.9) 15,176 (78.4) 5,237 (89.0)

Income Quintile N (%) 3.4 5.4 6.3 1.4

1 (lowest) 260 (33.7) 6,241 (33.3) 1,521 (38.6) 6,509 (33.6) 2,023 (34.4)

2 176 (22.8) 4,322 (23.1) 894 (22.7) 4,185 (21.6) 1,309 (22.3)

3 139 (18.0) 3,363 (18.0) 682 (17.3) 3,497 (18.1) 1,009 (17.2)

4 91 (11.8) 2,710 (14.5) 468 (11.9) 2,888 (14.9) 857 (14.6)

5 (highest) 105 (13.6)) 2,081 (11.1) 374 (9.5) 2,287 (11.8) 685 (11.6)

HIV <10 2.8 117 (0.6) 7.2 50 (1.3) 4.9 162 (0.8) 2.1 56 (1.0)

Deep Tissue infections 58 (7.5) 21.4 530 (2.8) 2.3 125 (3.2) 0.0 612 (3.2) 6.3 259 (4.4)

Pre weight

Variables 

Control d TX 1 d TX 2 d TX 3 d TX 4

(no OUD) (OUD only) (OUD+psych) (OUD+MH PC) (OUD+psych and PC)

n = 759.5 (1.6) n = 18,609.7 (38.4) n = 3,912.2 (8.1) n = 19,266.1 (39.8) n = 5,867.8 (12.1)

Sex N (%) 4.5 1.0 1.2 1.2

Male 462.8 (60.9) 11,748.8 (63.1) 2,486.7 (63.6) 12,138.4 (63.0) 3,730.1 ( (63.6)

Female 296.7 (39.1) 6,860.9 (36.9) 1,425.4 (36.4) 7,127.7 (37.0) 2,137.7 (36.4)

Age N (%) 0.6 0.4 0.4 0.5

15-24 138.4 (18.2) 3,321.7 (17.9) 699.0 (17.9) 3,449.5 (17.9) 1,022.8 (17.4)

25-34 2,48.7 (32.8) 6,146.8 (33.0) 1,300.4 (33.2) 6,381.0 (33.1) 1,963.9 (33.5)

35-44 169.9 (22.4) 4,107.0 (22.1) 857.7 (22.0) 4,242.4 (22.0) 1,283.1  (21.9)

45-54 137.5 (18.1) 3,377.4 (18.1) 706.3 (18.1) 3,491.6 (18.1) 1,075.8 (18.3)

55-64 49.6 (6.5) 1,291.5 (6.9) 276.2 (7.1) 1,332.7 (7.0) 411.0 (7.0)

65+ 15.4 (2.0) 365.2 (2.0) 72.5 (1.7) 368.9 (1.9) 111.1 (1.9)

Geography N (%) 1.8 0.6 0.7 0.4

Northern Rural 37.9 (5.0) 860.8 (4.6) 181.5 (4.6) 888.5 (4.6) 280.5 (4.8)

Northern Urban 65.6 (8.6) 1,738.1  (9.3) 348.2 (8.9) 1,795.8 (9.3) 552.5 (9.4)

Southern Rural 60.3 (8.0) 1,540.6 (8.3) 323.6 (8.3) 1,588.2 (8.2) 481.3 (8.2)

Southern Urban 595.6 (78.4) 1,4470.2 (77.8) 3,058.8 (78.2) 14,993.6 (77.8) 4,553.5 (77.6)

Income Quintile N (%) 3.5 0.4 0.4 0.6

1 (lowest) 279.6 (36.8) 6,339.0 (34.1) 1,324.2 (33.9) 6,554.7 (34.0) 1,957.6 (33.4)

2 176.6 (23.3) 4,167.5 (22.4) 880.3 (22.5 4,308.6 (22.4) 1,329.7 (22.7)

3 117.7 (15.5) 3,312.8 (17.8) 708.9 (18.1) 3,434.4 (17.8) 1,050.4 (17.9)

4 108.5 (14.3) 2,675.7 (14.4) 555.5 (14.2) 2,777 (14.4) 843.1  (14.4)

5 (highest) 77.0 (10.3) 2,114.7 (11.4) 443.3 (11.3) 2,190.8 (11.4) 687 (11.7)

HIV 8.0 (1.1) 3.1 11.4 (0.8) 0.0 32.2 (0.8) 0.0 153.9 (0.8) 0.0 48.8 (0.8)

Deep Tissue infections 40.5 (5.3) 9.9 605.2 (3.3) 0.6 132.2 (3.4) 0.6 628.7 (3.3) 0.6 188.3 (3.2)

Post weight
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5.3.2 Outcomes 

All-Cause Mortality  

The highest percentage of patients with all-cause mortality was among those not actively 

engaged in an OAT episode of care (Tx0 = 11.9%), compared to patients actively engaged in 

OAT who had not received mental health services (Tx1 = 4.6%), patients who received mental 

health services from a psychiatrist (Tx 2= 5.6%), patients who received mental health services 

from a primary care physician (Tx 3= 4.9%), and patients who received mental health services 

from both a psychiatrist and a primary care physician (Tx4 = 6.0%). Active engagement in OAT 

was associated with decreased odds of all-cause mortality (OR = 0.4, 95% CI 0.3-0.4) compared 

to no active engagement in OAT. Similarly, mental health services from a psychiatrist (Tx2) and 

mental health services from a primary care physician (Tx3) during the first year of OAT was 

associated with decreased odds of all-cause mortality (OR = 0.4, 95% CI 0.4-0.6; OR = 0.4, 95% 

CI 0.3-0.5). As well OAT, mental health services from a psychiatrist and a primary care 

physician concurrently while in OAT (Tx4) was associated with decreased odds of all-cause 

mortality (OR = 0.5, 95% CI 0.5-0.6). See Figure 5-5 and Appendix M for detailed results.  

 

Frequent ED Visits 

Over half of patients in each treatment group were frequent users of the ED (Control group Tx0 = 

64.5%, Tx1 = 54.1%, Tx2  = 64.9%, Tx3 = 60.3% and, Tx4 = 72.4%). Active engagement in OAT 

(Tx1) and Active engagement in OAT and mental health services from a primary care physician 

(Tx3) was were associated with decreased odds of frequent ED visits (OR = 0.6, 95% CI 0.6-0.8; 

OR = 0.8, 95% CI 0.7-0.9). We also observed that mental health services from a psychiatrist in 
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the first year of OAT (Tx2) were not associated with frequent ED visits (OR = 1.0, 95% CI 0.9-

1.2). However, that mental health services from a psychiatrist and a primary care physician 

concurrently while in OAT was associated with frequent ED visits (OR = 1.4, 95% CI 1.2-1.7).  

 

We also found that OAT alone (Tx1) was associated with decreased odds frequent opioid and 

mental health-related ED visits (OR = 0.6, 95% CI 0.5-0.7; OR = 0.4, 95% CI 0.3-0.5). 

Conversely, mental health services from a psychiatrist and a primary care physician concurrently 

while in OAT (Tx4) were associated with frequent opioid and mental health-related ED visits 

(OR = 1.8, 95% CI 1.5-2.2; OR = 2.0, 95% CI 1.6-2.5). There was no association between 

mental health services from a psychiatrist (Tx2) and mental health services from a primary care 

physician (Tx3) with frequent opioid and mental health-related ED visits (OR = 1.1, 95% CI 0.9-

1.3; OR = 0.8, 95% CI 0.7-1.0). See Figure 5-5 and Appendix M for detailed results.  

 

Hospitalizations 

OAT alone (Tx1) was associated with decreased odds hospitalizations (OR = 0.2, 95% CI 0.2-

0.3). Additionally, mental health services from a psychiatrist (Tx2), from a family physician 

(Tx3) and a psychiatrist and a family physician concurrently while in OAT was also associated 

with decreased odds of hospitalizations (OR = 0.3, 95% CI 0.3-0.4; OR = 0.3, 95% CI 0.3-0.4; 

OR = 0.6, 95% CI 0.5-0.7).  
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We also observed that OAT alone was associated with decreased odds opioid and mental health-

related hospitalizations (OR = 0.5, 95% CI 0.4-0.6; OR = 0.3, 95% CI 0.3-0.3) and that mental 

health services from a primary care physician (Tx3) while in OAT was correlated with decreased 

odds of mental health-related hospitalizations while in OAT (OR = 0.5, 95% CI 0.5-0.6). 

However, mental health services from a psychiatrist and a primary care physician concurrently 

while in OAT (Tx4) were associated with opioid and mental health-related hospitalizations (OR 

= 1.9, 95% CI 1.5-2.4; OR = 1.9, 95% CI 1.7-2.2). There was no correlation with either mental 

health services from a psychiatrist nor from a primary care physician while in OAT were or 

opioid-related hospitalizations (OR = 1.3, 95% CI 1.0-1.6; OR = 1.0, 95% CI 0.8-1.2). See 

Figure 5-5 and Appendix M for detailed results.  

 

Figure 5-5: Patient Outcomes by Treatment Group 
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5.4 Discussion 

Similar to findings in other studies, we found that OAT alone was associated with positive 

outcomes for patients with OUD. In this study, we grouped patients based on their access to 

physician-based mental health services during their first year of OAT. We found that receiving 

mental health services from a psychiatrist, a primary care physician, or both within the first year 

of OAT was associated with a decreased likelihood of death from any cause. However, we also 

found that those accessing mental health services during the first year of OAT was associated 

with frequent acute care use. Additionally, we observed imbalanced covariates between 

treatment groups with regards to gender, age, income, geography, and infectious disease status.  

 

5.4.1 Cohort Characteristics 

We observed imbalanced covariates between treatment groups for sex, age, income, geography, 

and infectious disease status. The imbalance observed between the five treatment groups 

indicated that patient characteristics influenced the treatment group assignment for this study. 

Importantly, some of the most significant differences between groups were observed between the 

geographic regions. For instance, northern rural areas had a lower proportion of patients 

accessing concurrent mental health services during their first year of OAT. Such results may be 

explained by the lack of availability and limited range of services in northern regions, as well as 

the travel distance. Before creating the regression model to evaluate the relationship between 
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treatment groups and outcomes, we created propensity scores and weighted variables to address 

the treatment selection bias identified above.  

 

5.4.2 All-Cause Mortality  

All-cause mortality has been used as an indicator of the severity of the opioid crisis across 

Ontario in both rural and urban areas. Opioid poisoning- related deaths have more than tripled 

between 1999 and 2016 (58). In a recent cohort study examining the causes of death among 

methadone patients in Scotland, 59% experienced non-drug related deaths (59). Many mortality 

related studies focus on opioid-related deaths. However, our use of all-cause mortality allowed 

us to explore mortality more broadly. By measuring all-cause mortality, we were able to 

represent the cumulative influences of an unstable lifestyle, such as engagement in risk 

behaviors, poly-substance use, difficulties with relationships, impulsivity, and difficulties with 

access to care of individuals with OUD (10). We found that all treatment groups were associated 

with reduced odds of all-cause mortality when compared against the control group (patients not 

actively engaged in OAT).Our finding is consistent with the previous literature (10)(60, 61). For 

instance, in a recent meta-analysis based on 16 studies, Ma et al., found that untreated 

participants had higher all-cause mortality (RR = 2.56, 95% CI, 1.72–3.80) and overdose 

mortality (RR = 8.10, 95% CI, 4.48–14.66]) when compared to those actively engaged in OAT 

(61). 

 

5.4.3 Elevated Use of ED and Hospitals 
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In addition to ACM, frequent ED visits and hospitalizations have been used to measure the 

severity of the opioid crisis in Ontario (8). In 2016, a report by the Ontario Drug Policy Research 

Network (ODPRN) demonstrated that opioid-related hospital admissions in the province vary 

from 0.5 admissions per 10,000 residents in the southern region and up to 2.4 admissions per 

10,000 residents in northern regions. Similarly, rates of opioid-related frequent ED visits varied 

nearly 4-fold from 1.2 visits per 10,000 residents in southern regions to 4.5 visits per 10,000 

residents in the north (8). In our study, mental health services from a psychiatrist and a family 

physicians concurrently during OAT was associated with frequent opioid and mental health-

related frequent ED visits and hospitalizations. While potentially counter intuitive, this finding 

may be explained by the fact that more complex patients need more services. High utilization 

may stem from limited access to sufficient mental health services in the community (9-11, 62), 

forcing patients to access the health services they need in the ED. For many patients with OUD, 

despite being enrolled in OAT, the ED may be the primary route to accessing treatment for 

mental disorders. Studies have shown that mental health services, including case management, 

could decrease ED use (44, 63, 64). However, in rural areas, the ED alone might be the only 

point of contact available for patients with mental disorders and OUD. Therefore, it is important 

to highlight that, although the ED is not the ideal type of service for patients with chronic health 

issues, it is an important resource to ensure that patients are getting access to some type of health 

care in areas where resources are limited. 

 

Other authors have demonstrated that the most effective ways to improve patient outcomes are 

intermediate levels of OAT (65) and mental health services offered on-site within an OAT 

program (66, 67) within the first 6 months of an OAT episode of care (68). Although our results 
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indicate that complex patients are accessing mental health services from physicians, we were not 

able to identify whether their access to mental health services was coordinated in a manner that 

was conducive to their health and social needs. Importantly, our results suggest that concurrent 

or coordinated care may not be needed for all patients, but may have a significant impact on 

some of the most complex patients seeking treatment for OUD. More research is needed to 

explore this concept further. 

 

5.4.4 Strengths and Limitations 

Our study has notable strengths and limitations. The use of a large database allowed us to 

robustly examine the issue of OUD and concurrent mental health services at a population level. 

Our use of a population health approach enabled us to broadly analyze and compare a specified 

group of patients across Ontario as well as to conduct sophisticated analysis that replicates a 

randomized clinical trial approach using retrospective administrative data. This type of analysis 

would be very difficult to achieve if we studied a more targeted group in a smaller scale study. 

However, using secondary data has its limitations. The use of physician billing is dependent on 

the accuracy and reliability of recording practices. Moreover, factors such as service volume, 

quality of care, location, and coordination between physicians and organizations are missed in 

this type of population health approach. Additionally, we were limited only to examine OHIP 

billed mental health services, which excluded the exploration of private, community and 

Federally-funded health services – such as mental health services provided in Indigenous 

communities – as well as any mental health services funded a provincial ministry other than the 

Ministry of Health and Long Term Care – such as in correctional facilities. Lastly, it is important 

to consider that, for those patients where mortality occurred during the first year of OAT, the 
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likelihood of frequent ED use or hospital admission is reduced. However, the function of time is 

a modest bias since we observed an increase in frequent ED visits and hospitalizations in the 

groups with the highest mortality. It is also important to consider that if any crucial variables 

have been omitted to a propensity model, the groups may remain unbalanced, and the results of 

the study can be biased (132, 145). Therefore, results should be interpreted with caution with the 

consideration of the limitations. 

 

5.5 Conclusion 

The findings of our study are consistent with the literature indicating that OAT is an effective 

intervention available to improve clinical and health system outcomes for patients with OUD 

(15, 28, 69-72), even those with concurrent disorders. Also, our findings contribute to the 

literature, which supports the view that OAT and concurrent mental health services are 

consistently associated with improved clinical outcomes, more specifically, all-cause mortality. 

Our study does not suggest that coordinated care should be implemented for all OAT patients. 

However, it should be considered for those complex patients who are high users of health care 

services. Results may be generalizable in regions where OAT programs and health care 

regulations are similar to those in Ontario. Knowing the high prevalence of mental disorders in 

the OUD population, physicians and policymakers must understand the potential importance of 

access to specialized treatment for individuals with concurrent disorders.
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 Chapter 6- Discussion and Conclusion 

 

6.1 Chapter Overview 

In this chapter, I provide an overview of the thesis and discuss the main findings. I also discuss 

the study limitations as well as the context in which the results were interpreted. To conclude the 

chapter, the study implications are discussed. 

 

6.2 Main Purpose of the Thesis 

Overall, the purpose of this thesis was to explore whether patients receiving physician-based 

mental health services, while receiving opioid agonist treatment (OAT), impacted clinical and 

health service outcomes, including all-cause mortality, emergency department (ED) visits and, 

hospitalizations in different regions of Ontario. The goal of the research was to highlight the 

effects of the chronic nature of opioid use disorder (OUD) and mental disorders on population 

health and health service usage and to make recommendations about the need for concurrent 

mental health and OUD services using language and outcomes which align with the political 

environment in health care in Ontario.  

 

I conducted three retrospective cohort study using administrative health data from ICES. A 

Patient and Family Advisory Group played a key role in the project by providing insight into 

factors that directly impact the health of individuals with OUD and mental disorders in Ontario. 

The advisory group described an accumulation of exposures and experiences such as: stressful 

life experiences, the need for social support, early life influences, family history of trauma, 
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experience in accessing health care services, oppression, and shame. The factors described are 

also supported in the literature (1-5). The World Health Organization (WHO) Social 

Determinants of Health Framework provided a practical framework to operationalize and embed 

the advisory groups’ reflections into the design of the research questions, selection of variables, 

the interpretation of results, and the dissemination of information for this research project. 

Although I do not discuss complex social factors and disparities in health for individuals, the 

quantitative data collection, analysis, and observations were guided by such factors. The results 

of this study may impact thinking for future research about why individuals with OUD often 

have worse health outcomes in general. 

 

6.3 Summary of Key Findings 

This thesis demonstrated that overall, people with OUD and mental disorders have a complex 

profile of health care utilization and that access to concurrent physician-based mental health 

services and OAT is associated with reduced all-cause mortality. According to the literature, a 

common reason for the high use of acute care services is a lack of appropriate service availability 

in community settings (6-11). Similar results were found within the analysis for this thesis – 

emergency department visits were higher in areas where access to services is limited, such as 

northern and rural areas of Ontario. Moreover, in other studies on concurrent mental health 

services provided alongside OAT, physician-based mental health services are not typically 

studied (12-14). However, in areas where access to services is limited, physician-based mental 

health services may be the only way to access mental health care through emergency 

departments, family physician offices, or inpatient admission (8, 10). Therefore one goal of this 

thesis was to try to understand the ways in which current health care resource allocation impacts 
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clinical and health service outcomes for people with OUD and mental disorders in different 

regions of Ontario. 

 

Five core findings were brought together in this thesis: (a) having a diagnosis of one or more 

mental disorders and while in OAT was associated with a higher likelihood of mortality and a 

more complex profile of health service utilization when compared to patients in OAT who had 

not been diagnosed with mental disorders; (b) active engagement in OAT was associated with a 

reduced likelihood of all-cause mortality, emergency department visits, and hospitalizations 

compared to patients who had been but were not actively engaged in OAT; (c) receiving mental 

health services from physicians (i.e., psychiatrists, primary care or both) while actively enrolled 

in OAT was associated with a reduction in the likelihood of all-cause mortality compared to 

patients not receiving mental health services while in OAT; (d) physician-based mental health 

services (psychiatrists, primary care or both) while enrolled in OAT was associated with frequent 

ED visits and hospitalizations; and (e) fewer patients accessed mental health services while 

enrolled in OAT in northern and rural Ontario compared to southern and urban regions of the 

province.  (6-11). 

 

6.3.1 Comorbid Opioid Use and Mental Disorders 

As discussed in Chapter 3, patients enrolled in OAT in Ontario had a high prevalence of 

diagnosed mental disorders (87%) and had a more complex profile of service utilization than 

those who had not been diagnosed with mental disorders (15). For example, having a diagnosis 

of one or more concurrent mental disorders was associated with an increased likelihood of all-
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cause mortality, an increased likelihood of presenting to an ED ten or more times per year, and 

an increased chance of being hospitalized when compared to OAT patients without a diagnosis 

of one or more mental disorder. 

 

Furthermore, patient demographics highlighted in Chapter 3 shed light on the high morbidity and 

potential disconnection between mental health and addiction services for individuals diagnosed 

with concurrent mental disorders and OUD. The data showed that the largest proportion of the 

cohort (33.2%) was between 25 and 34 years old. The prevalence of diagnosed mental disorders 

was lower in northern rural areas. Importantly, prevalence can be underestimated in communities 

where access to physician-based services is limited, such as northern and rural communities. The 

lower numbers of diagnosed mental disorders can be explained by lack of access to physicians to 

diagnose the disorders either due to limited resources, lack of coordination between physicians in 

the system, lack of knowledge among health service providers, or lack of screening for 

concurrent mental disorders in the OUD population. 

 

Findings in Chapters 4 and 5 further emphasized the complex profile of health care utilization for 

patients diagnosed with concurrent disorders, especially those accessing mental health services 

while actively engaged in OAT. The findings indicated that accessing physician-based mental 

health services while actively engaged in OAT was associated with more frequent ED usage. In 

this thesis, frequent ED visits and hospitalizations were viewed as a negative health outcome. In 

this way, the findings highlight the severity of opioid-related issues and suggest that the current 

structure of the health care system in Ontario may not be meeting the needs of this particular 
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patient group. There may be opportunities to mitigate future complications related to opioids by 

offering mental health services within OAT programs to identify issues related to mental health 

when individuals present in the system. Building mechanisms to facilitate diagnosis and referrals 

early in the course of OAT may prevent individuals with both OUD and a diagnosis of mental 

disorders from requiring ED or acute services to access treatment for concurrent mental 

disorders. 

 

6.3.2 Benefits of OAT  

The literature is clear that OAT is effective in helping patients reduce illicit opioid use and 

concurrent drug. Also, OAT has been proven to be effective in reducing criminal activity, 

lowering the risk of contracting infectious diseases, and decreasing the risk of mortality (16-22). 

Other authors have demonstrated that patients in OAT have an immediate increase in their 

health-related quality of life after enrolling in an OAT program (23, 24). Moreover, when 

patients are retained in treatment for at least one full year, they experience a variety of positive 

health outcomes, including a reduction of drug use, relapse, hospitalization, and mortality (25, 

26). Most importantly, Amato et al. (12) argued that the provision of OAT should not be 

abandoned in the absence of resources for any other treatment modalities. Most recently, in a 

study of 40,885 people with OUD that compared six different treatments, only OAT was 

associated with reduced risk of overdose and opioid-related acute care use during three and 

twelve months of follow-up (27). 

 

In Chapters 4 and 5, I compared different types of physician-based mental health services 

accessed by OAT patients in Ontario. As a starting point, I compared patients who were actively 
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engaged in OAT, and patients who had at one time received OAT but were not actively engaged 

in an OAT program. In the literature, the hallmark of OAT is that it is known to reduce harm and 

helps patients to improve their social, psychological, and physical functioning (28, 29). In a 

recent meta-analysis based on 16 studies, Ma et al. found that untreated participants were 

associated with higher all-cause mortality (all-cause mortality) (RR 2.6, 95% CI 1.7 to 3.8) 

and overdose mortality (8.1, 95% CI 4.5 to 14.7) when compared to those actively engaged in 

OAT (29). Studies have also indicated that the positive effects of OAT are maximized when 

patients are retained in treatment for at least one full year (25, 26, 29).  

 

In the cohort, active engagement in OAT was associated with a decreased likelihood of all-cause 

mortality, hospitalizations, and opioid-related ED visits when compared to patients who were not 

actively on OAT. These findings are consistent with the literature. However, in this study, the 

benefits of reduced use of acute health services were only observed for patients residing in 

southern regions of the province. It is well-known that access to specialized health services is 

limited in rural and northern areas (8-11), and health system experts agree that patterns of ED 

visits and hospitalizations can be used as a measure to highlight gaps in health services in a 

community (6, 7). Therefore, we can infer from the findings that, although patients in rural and 

northern areas are involved in OAT programs, there may be other support services lacking, 

which are driving the high use of the ED and hospitals. There may be opportunities to enhance 

the coordination of mental health, substance use, and OAT services across Ontario, and 

particularly in northern Ontario, to mitigate the use of acute care services and improve access to 

more appropriate care for patients in OAT.  
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6.3.3 Mental Health Services from Physicians for Patients in OAT  

As indicated in Chapters 4 and 5, patients who were actively engaged in OAT and received 

physician-based mental health services had positive outcomes. More specifically, mental health 

services from a physician (i.e., either psychiatrist, family physician, or both) were associated 

with a reduced likelihood of all-cause mortality. Eibl et al. previously found that patients in 

northern Ontario experienced better OAT outcomes than patients in southern Ontario for 

treatment retention (30, 31). With the understanding that access to mental health services from a 

psychiatrist is limited in northern Ontario (32), much like OAT, the findings of this thesis 

strengthen the hypothesis that patients in the north who overcome the barriers in accessing 

services may be more likely to experience positive clinical outcomes.  

 

Although receiving mental health services while in OAT was associated with a reduction in the 

likelihood of all-cause mortality, mental health services from a psychiatrist and mental health 

services concurrently from a psychiatrist and a primary care physician while in OAT was 

associated with frequent ED visits and opioid and mental health-related hospitalizations, 

interestingly, mental health services from a primary care physician was associated with a 

decreased likelihood of frequent ED visits and hospitalizations for reasons other than opioids. 

Such findings may be explained by the fact that patients with a diagnosis of one or more mental 

disorders and OUD that access more specialized mental health care (i.e., from a psychiatrist) or a 

who access more mental health care (i.e., mental health services concurrently from primary care 

physicians and psychiatrists) have a more complex profile of service utilization. Also, a study by 

Vogel found that the vast majority of frequent ED users had three or more physical chronic 
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conditions in addition to mental health conditions (33). The study also found that the mortality 

rate among individuals in their mid-40s was very high (33). The results of this thesis imply that 

the needs of patients with mental health comorbidities may not be met within the current 

structure of the health care system (34). Some experts argue that patients who frequently use the 

ED might be more appropriately treated in other settings (35). One of the strategies to reduce 

avoidable ED visits is to improve access to the most appropriate care for patients (i.e., services in 

the community, outside of the ED). However, the study by Vogel found that even if patients 

were accessing services in the community, they faced long wait times and often sent back to the 

ED (33). 

 

Moreover, for some patients with OUD, the ED may be the primary route to accessing treatment 

for mental disorders due to lack of knowledge about other services, mistrust of health care 

providers, lack of service availability of other services, and stigma (36-38). In rural and northern 

areas, the ED might be the only point of contact available for patients with mental disorders and 

OUD. Therefore, it is important to highlight that, although the ED is not the ideal type of service 

for patients with chronic health issues, it is an important resource to ensure that patients are 

getting access to some type of health care in areas where resources are limited. The findings in 

Chapters 4 and 5 emphasize the fact that there are opportunities to mitigate complications arising 

from the opioid crisis by enhancing access to physician-based mental health services for a group 

of patients with a complex profile of health service utilization and mental health comorbidities 

which may require more clinical and social support. It may also be beneficial to focus on 

improving ED services for those with no other options.  
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6.3.4 Place of Residence and Access to Mental Health Services for Patients in OAT 

An overarching finding identified from Chapters 4 and 5 was that the proportion of patients 

residing in northern Ontario accessing any physician-based mental health services while actively 

engaged in OAT was significantly lower than for those patients residing in southern Ontario. The 

availability of OAT has increased substantially in recent years, with more than 60,000 patients 

receiving OAT in Ontario in 2018 (39). Despite this, OAT resources are not evenly distributed 

across certain areas of the province, such as in northern and rural communities (40). 

Communities in northern Ontario experience a chronic shortage of health care services (41), a 

vast geographic landscape (41), a high prevalence of opioid use and opioid-related deaths (42), 

and difficulties with mental health issues (8, 10, 43), resulting in many patients struggling to 

access treatment and support services. The finding is important because, in comparison to 

southern and urban communities, communities in northern Ontario Canada, (44-48) including 

First Nations, rural, and remote communities, generally, experience high poverty, have access to 

limited infrastructure and health resources, demonstrate high risk-taking behaviors, and have less 

control over their environment specific to weather and occupation. Such factors pose increased 

risk for mental disorders, substance use and suicide (49).   

 

6.4 Limitations of the Study Results 

The limitations of this research in its various stages have been discussed in the different chapters. 

However, it is important to have a final consolidated discussion. The limitations are related to the 

use of administrative data, the variables, and exclusions due to privacy reasons, the data 

structure, the way outcomes variables were extracted and analyzed, and the statistical tests used. 
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One of the common issues in secondary data studies is that health administrative data are 

collected for funding and planning purposes, but not research, which may lead to over or 

underestimation of the prevalence of diseases, patterns of health care use, and clinical outcomes. 

In this study, I used physician billing data; therefore, the accuracy depends on whether there are 

physicians available to make the diagnosis and also on their recording practices. Also, in this 

study, I only considered people who accessed treatment. Therefore, the number of people with 

OUD who had never gotten treatment for their opioid dependence remains unknown. I also only 

examined OHIP billed mental health services, which by default excluded the exploration of 

Ministry of Health-funded non-physician community mental health and addiction services, and 

federally funded health services, such as mental health and addiction services provided in 

Indigenous communities, as well as any other mental health and addiction services funded by 

provincial ministries other than the Ministry of Health and Long Term Care. By only including 

physician-based mental health services, the results only provide information for a subsection of 

the health and social services available to individuals with OUD.  

 

Other limitations for this thesis were related to the variables collected in the administrative 

databases. For instance, social variables, such as income, are assessed using neighborhood-level 

metrics (postal codes) in ICES databases (50). Therefore, patients were possibly misclassified if 

a low-income family was living in a neighborhood classified as high income or vice versa. I was 

also unable to determine some patient details that were not included in the datasets such as years 

of drug use, the amount or type of opioids used, route of opioid use (i.e., by injection versus by 

non-injection), history of mental health services accessed before one year before their first 
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episode of OAT, and the number of times patients were in and out of OAT after their first 

episode of care which may have potentially impacted the results of the studies.  

 

I was also interested in further stratifying patients by type of mental health diagnosis, but this 

was not possible given the numbers became too small for analytical and reporting purposes. I 

was also unable to measure or control the dose of OAT medication, which has been shown to 

impact treatment outcomes for OUD patients (51-54) significantly. The location of mental health 

services accessed by patients was not captured in the databases used in this study. Therefore, the 

high proportion of patients accessing emergency services, who were receiving concurrent care, 

may be due to patients receiving their mental health services in the ED. This may have led to the 

inflation of frequent ED visits in the groups who were receiving concurrent care. As an exercise 

However, this was a modest bias since only 1.2% of ED of mental health visits included in the 

analysis occurred in the ED. Nonetheless, the findings relating to ED outcomes highlight the 

complex health service use profile of patients with concurrent OUD and mental disorders 

underscoring the severity of the opioid crisis in Ontario, and the importance of considering 

emergency services in overall system enhancements. 

 

There were limitations associated with using all-cause mortality as a dichotomized variable. By 

dichotomizing all-cause mortality, I assumed no temporal trends in the risk of mortality while in 

OAT. In a systematic review by Sordo et al., results demonstrated that mortality for patients in 

treatment could be considered unchanged with time beyond the first four weeks of OAT (55). I 
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also observed high frequent ED visits and hospitalizations in the groups with the highest 

mortality. Therefore, the function of time is a modest bias.  

 

Some authors have stated that creating categories from continuous data, such as ED visits and 

hospitalizations, can lead to loss of information (56). Additionally, the definition of frequent ED 

visits has not been validated. Previous studies have used definitions ranging from 2 to 20 ED 

visits per year to define frequent ED use (57, 58). In an effort to evaluate the sensitivity of the 

definition used in this thesis, I re-ran the data with different cut-offs (13 visits – the median for 

the full cohort and 14 visits – the median for the mental health group). The sensitivity analysis 

indicated that I chose a conservative cut-off since taking progressively higher cut-offs led to a 

progressively higher odds ratio. I also conducted sensitivity analysis using count data comparing 

to dichotomized data. The results are similar using both methods. Sensitivity analyses results are 

provided in Appendix F. 

 

Some authors argue that there are limitations associated with using broad outcome measures 

such as all-cause mortality since it can overestimate the severity of the exposure in question (59) 

and limit the consideration of mortality due to pre-existing conditions and cause residual 

confounding (60, 61). However, all-cause mortality is an important measure for this population, 

and it is used in several epidemiological studies (15, 61-63). The morbidity and mortality 

experienced by the OUD population is frequently associated with drug use. Studies have shown 

that very few deaths among opioid users are non-drug related. For instance, in a 33-year follow-

up, Hser et al. found that the most common causes of death included opioid poisoning (21%), 
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homicide/suicide (19.5%), and liver disease (15%). Another study demonstrated that 45% of 

deaths in the OUD population were related to overdose, 9% suicide, and 8% accidents (64). 

Endocarditis is a frequent complication of injection drug use in patients with OUD and can result 

in death from cardiac causes rather than overdose (65, 66). OUD is a complex, lifelong condition 

with serious complications, including premature death (61-63). Finally, while examining opioid 

overdose deaths would have been of interest for these studies, the data on which deaths were 

related to overdose were not available within the ICES data holdings for this period. Moreover, 

the classification of cause of death in people with OUD has been reported to vary over time and 

across jurisdictions (67-69). Therefore, although there are limitations to using all-cause mortality 

in other diseases specific epidemiological studies, I believe it was an appropriate measure to 

evaluate mortality in for this specific population and period in Ontario. Nevertheless, the results 

need to be interpreted with caution. 

 

There are important limitations to consider when interpreting observational data that have been 

analyzed using logistic regression. In a logistic regression model, it is difficult to determine 

whether the covariate adjustment has eliminated systematic differences between comparison 

groups (70). It may also be difficult to determine whether there is an overlap between the 

distribution of baseline covariates for the two groups (70). After conducting the first quantitative 

study for this thesis, in an exercise to understand the limitations of logistic regression, I 

discovered that, in recent years, there had been increasing interest in methods based on the 

propensity scores to reduce or eliminate the effects of confounding when using observational 

(non-randomized) data (71). Propensity score methods were used in the second and third studies 

for this thesis (Chapters 4 and 5). Additionally, further questions relating to the timing of the 
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outcomes emerged after conducting the analysis for this thesis. However, I was not able to 

conduct any time-to-event analysis with the current data structure in the ICES datasets. 

Nevertheless, a separate later data request was made to ICES, and a time-to-event analysis was 

conducted using the same exposure variables and covariates. Time-to-event analysis the findings 

corroborate the analysis reported using logistic regression. Time-to-event is made available in 

Appendix F. 

 

There are also limitations associated with using propensity scores in observational studies. 

Similar to non-matched logistic regression, if any crucial variables have been omitted, the groups 

may remain unbalanced, and the results of the study can be biased (70, 72). Additionally, the 

sample size is reduced since the cases and controls are matched one-to-one. In this study, the 

number of patients in the treatment groups were significantly lower than the number in the 

control groups. However, given that the sample size was so large at the outset (n = 48,935), the 

reduction in sample size did not impact for statistical power. 

 

Many of the limitations of this thesis are rooted in the retrospective nature of the study design 

and the large sample size. Since this study was observational in nature, causality could not be 

inferred. Additionally, there is potential for associations to be statistically significant by chance, 

due to the large sample size. For these reasons, statistically significant results must be interpreted 

critically within the context of the population of interest to determine implications for clinical 

services or health system design and evaluation.  
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6.5 Implications for Further Research 

The findings from this research provide a unique perspective of individuals with OUD and a 

diagnosis of one or more mental disorders to inform policies and clinical guidelines for the 

treatment of concurrent disorders. The use of a population health approach enabled us to broadly 

analyze and compare a specified group of patients across Ontario and allowed us to robustly 

examine the issue of OUD and mental health on a population level. This type of analysis would 

have been very difficult and less statically robust to achieve if I had studied a more targeted 

group in a smaller scale study. The limitations of this thesis suggest unique opportunities for 

further research, as this study can be used as a starting point for setting the context for studying 

mental disorders and use of mental health services for patients with OUD at a population level. 

 

It is clear from the findings that a diagnosis of one or more mental disorders is associated with an 

increased likelihood of all-cause mortality, frequent ED visits, and hospitalizations. The findings 

also highlight that OAT alone remains an impactful intervention to treat patients with OUD, 

including those with comorbid mental disorders. However, additional mental health services are 

associated with a reduced likelihood of all-cause mortality when accessed within the first year of 

OAT. Physicians involved in the treatment of patients with OUD should be aware of their 

patients’ mental health history, and these patients should be directed to additional supports early 

in their treatment. This study demonstrates that for many OAT patients, in-depth case 

management and coordination may not be necessary. Still, it may be a worthwhile investment for 

the treatment of patients with high morbidity to reduce adverse outcomes. System-level 

interventions to facilitate early diagnosis and effective patient referral for complex patients could 

reduce the use of the ED and acute care admission as a route to access mental health care. 
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Further research is needed on the level of coordination of care that OAT patients receive and its 

impact on clinical and health service outcomes to better understand the impact of mental health 

services for patients enrolled in OAT. For instance, the effectiveness of the co-location of 

services (73, 74), healthcare teams (74, 75), referrals from OAT physicians, the impact of case 

management, or the impact of not having any coordination at all remain controversial in the 

literature. This type of research can be done by linking various databases or by using primary 

data collection methods to better understand the impact that concurrent mental health services 

have on clinical and health system outcomes for patients in OAT.  

 

Research using different methodologies, such as community trials or randomized controlled 

trials, is needed to further explore factors such as years of drug use, the duration or type of opioid 

used, route of opioid use (injection versus non-injection), history of mental health services one 

year before their first episode of OAT, further analysis on the type of mental disorders and the 

number of times patients were in and out of OAT after their first episode of OAT. There is 

potential benefit in linking community based mental health and addiction services such as 

housing, psychotherapy, peer support, and traditional Indigenous services to ICES data to 

explore various ways in which patients in OAT can access and benefit from coordinated mental 

health services. Community based mental health services are especially important in rural areas 

where access to physicians and psychiatrists is limited. 
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Additionally, more research relating to interventions that help increase access to OAT and 

mental health services in areas where service availability is limited is needed. Such interventions 

can include telemedicine-delivered health care in patients’ homes, in the community, in primary 

care clinics, and hospitals. Telemedicine services allow for remotely located physicians to 

interact with patients in videoconferencing sites, using local telemedicine enabled clinics where 

the patients are hosted. Telemedicine has become widely utilized in addiction medicine and has 

greatly increased access to care in typically underserviced areas of Ontario (76-78). Further 

research is needed to demonstrate the effectiveness of this modality for patients with OUD and 

mental disorders. 

 

Understanding the level of coordination, individual-level characteristics of patients in OAT, and 

the impact of different types of services available would better inform policymakers and 

physicians about the most effective ways to assist patients affected by mental disorders in 

receiving the appropriate level of services. 

 

6.6 Implication of Research Findings 

This research highlights significant implications relevant to the areas of addiction medicine, 

mental health services, health policy initiatives, as well as early identification and prevention. 

However, the findings from this thesis should be interpreted with caution, given the limitations 

discussed. The results of this thesis can be generalized to areas with similar health care systems 

and OAT programs to Ontario.  
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Many policymakers and scholars recognize the effectiveness of better integration of addiction 

medicine and mental health services (15, 43, 79). However, divided care for the treatment of 

OUD and mental disorders continues to exist in health policy, services, and education (43). The 

divided ideas continue to affect funding models, program development, incentives for 

physicians, and training of new health professionals. There may be challenges to service 

integration from both health care professionals and community members, as stigma towards 

mental disorders and substance use disorders prevail and continue to place value on dominant 

health service structures (36). Nonetheless, integration strategies are emerging at the forefront of 

policy recommendations for mental health and addiction services (43, 80). However, there is a 

need for policymakers and practitioners to adopt models of care that support patients with co-

occurring mental disorders and OUD more holistically. 

 

Governments, treatment programs, and practitioners should consider the findings from this 

research in the planning of health care for patients with OUD and mental disorders. This can 

include but is not limited to hospitals, health care centers, in-patient, and out-patient addiction 

treatment centers, family physicians, psychiatrists, psychotherapists, caseworkers, and any other 

health or social services serving individuals with OUD.  

 

In some cases, procedures do exist which recognize integrated models of care for OUD and 

mental disorders; however, putting policy into practice is challenging. For example, the Standing 

Committee on Health of the House of Commons of Canada recommended the integration of 

treatment models. Still, local programs in small northern Ontario communities may not have 

access to the services recommended to be integrated (80). Findings from this research highlight 
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gaps in services in certain areas and can be used to advocate for enhanced access to mental 

health services for patients residing in northern Ontario. More research on this topic should be 

conducted to support alternate ways to enhance access to integrated care for patients with OUD 

and ensure that the most appropriate types of services are in place. Some examples include local 

OAT programs acting as a hub for coordinated care, studying the co-location of services in small 

communities to manage operational costs, the recently implemented Rapid Access to Addiction 

Medicine Clinics (RAAM), or further research on enhanced telemedicine for assessments or 

counseling of patients with concurrent disorders.  

 

This study and others that examine the integration of OAT and mental health services may help 

hospitals with the increasing number of patients with mental disorders and OUD coming into 

acute care departments. Presently, treatment access typically relies on a patient’s self-referral. 

The treatment that is accessed is primarily determined by the services available at the location 

where the person presents. Stroller et al. suggested that OAT clinics are the ideal hub to provide 

coordinated care to individuals with OUD (81) by providing treatment that matches the 

individual’s needs. OAT programs can help reduce the number of patients presenting to ED and, 

subsequently, being hospitalized for reasons related to opioid-use (81).  

 

Physicians specialized in addiction medicine, psychiatrists, and general practitioners can benefit 

from the findings of this research, which can be integrated into the Opioid Dependence 

Treatment (ODT) core courses (82) and into general medical training. Furthermore, this research 

can encourage physicians to screen patients with OUD to identify issues of mental disorders and 
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consult with other mental health providers or agencies, to prevent further complications, and 

premature treatment drop out. 

 

6.7 Concluding Thoughts 

Studies that examine the integration of addiction medicine into the health care system may 

contribute to the discourse on treatment modalities and ideologies about mental health and 

addiction services. Sumner et al. (83) highlighted that language and discourse could have a 

significant impact on how policies are prioritized. In the last decade or so, public opinion about 

opioid use has shifted from the discussion of drug users as criminals, and the fear of narcotics 

(84), addiction as a character flaw (85), and currently, that high opioid prescribing by physicians 

have contributed to the current opioid crisis (86-89). I believe that researchers have an important 

role in shaping public opinion as well as future policy about substance use and mental disorders. 

I hope that this research can help reframe ideas through knowledge translation, the formation of 

values, creation of new knowledge, and adding to the quality of public discourse and debate (90). 
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Appendix A- Patient and Family Advisory Group Plan 

Context: Appendix A, the Patient and Family Advisory Group Plan is a document provided for 

the reader to further clarify on the advisory committee used for the thesis but is not part of the 

main thesis. The document provides detailed information regarding purpose, goals, participants, 

recruitment, and logistics. 

 

Patient Advisory Plan 

Marsh Research Lab 

 

Purpose: Cultivate and build trusting respectful relationships with patients and families; knowledge 

translation through information exchange between patients, families, and researcher; giving direction to 

research projects 

 

Goals: Better understand the challenges that exist in the current mental health and addiction status of 

Aboriginal peoples & other populations; provide; education about trauma and resources, data 

interpretation and validation, dissemination of meaningful findings.   

   

Targeted participants (5 to 8 participants) 

• individuals who have Opioid Use Disorder (OUD) or other substance use disorders (SUD) and 

seek treatment in northern Ontario 

• Family members of people who have OUD or other SUD in northern Ontario 

 

Recruitment 

• Reach out to patient (s) family members through personal connections 

• Reach out to MMT clinics/ providers to suggest patients to participate 

• Recruitment posters in clinics 

 

Time commitment (1 to 2 hour meetings) 

• 4 meetings per year for 2 years (dependent on availability and need)  

 

Logistics 

• Compensation- gift cards and refreshments 

• Parking and transportation if needed 

• Meetings venue Northern Ontario School of Medicine 

• Video conference and teleconference may be needed  
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Other potential benefits 

• Health and well-being of participants and researchers 

• Research grant opportunities for patient-oriented research 

• Gaining in depth understanding of the patient population  and cultural differences 

• Potential to help with recruitment for future qualitative / research 

Potential to assist with other research group activities  
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Appendix B- Patient and Family Advisory Group Invitation 

Context: Appendix B, the Patient, and Family Advisory Group Invitation is a document provided 

for the reader to further clarify recruitment for the advisory group but is not part of the main 

thesis. The document provides detailed information regarding purpose, goals, participants, 

recruitment, and logistics. 

 

We would like to invite you to join our Addiction Mental Health Research Advisory Group. Our research 

group is looking to cultivate and build trusting, respectful relationships with individuals and families; 

exchange information between families and researchers to give better direction to our research projects.  

 

Who are we? Under the supervision of Dr. David Marsh at the Northern Ontario School of Medicine, our 

research team conducts population level research using data from health care settings across Ontario. Our 

research projects are focused on improving treatment and services for individuals with opioid use disorder, 

mental health disorders, and other substance use disorders.  

 

What is the purpose of the group? Our goal is to produce research findings that are meaningful for 

people with lived experience and their families, health providers, policymakers and other researchers.  As 

a participant in the group, you will be invited to help with the following:  

• Helping the researchers understand your experience with the health and social system 

• Advising the researchers on the relevance of the research questions  and whether the 

research findings make sense from your perspective  

• Assisting in getting the information from our studies our in a meaningful way 

 
What does participation in the group involve? 

• 3 meetings per year for 2 years (dependent on availability and need)  

• Parking and transportation will be available if needed 

• Gift cards and refreshments will be provided 

• Educational sessions and presentations from members of the group 

 
Who will be participating?  

• Individuals who have Opioid Use Disorder (OUD) or other substance use disorders (SUD)  

• Family members of people who have OUD or other SUD in northern Ontario who are 

willing to share their experiences  

 
Our next meeting is [Insert date] from [insert time] at [insert location]. If you are interested in 

participating, please email kx_morin@laurentian.ca or advise Wendy at OATC Sudbury.  

mailto:kx_morin@laurentian.ca
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Appendix C- Data Creation Plan (DCP) 

Context: Appendix C, the Data Creation Plan is a document provided for the reader to further 

clarify the conceptualization and data extraction phases of the thesis. The document provides 

detailed minutes of the conversation between the primary Ph.D. Candidate and the ICES analyst 

who extracted the datasets. This document outlines the step by step data extraction methods and 

changes made throughout the entire duration of the analysis phase of the three studies included in 

this thesis.  

General Description 

Project Name: Understanding the Impacts of the Continuum of Health Care Services Utilization 

for Adults with Opioid Use Disorder in Northern Ontario.– P2018 0970 088 000 

Description: Northern Ontario experiences some of the highest opioid-related emergency 

department (ED) visits, hospitalizations, and deaths in the province. Additionally, 

over 50% of individuals with Opioid Use Disorder (OUD) have a concurrent 

mental health disorder. This research will employ a retrospective cohort study 

design to evaluate the impact of concurrent Medication Assisted Treatment (MAT) 

for Opioid Use Disorder (OUD) on the morbidity and mortality of individuals with 

OUD. This thesis is grounded in the hypothesis that additional outpatient mental 

health and addiction services for individuals enrolled in Medication Assisted 

Treatment (MAT) will render positive treatment and health system outcomes. 

These positive outcomes include: reduced hospital admissions, Emergency 

department (ED) visits, reduce mortality and increased retention in MAT. For this 

project, hospitalizations and ED visits are interpreted as negative health outcomes. 

Without denouncing the importance and necessity of hospitalization and 

emergency services, under this purview, hospitalizations, ED visits, and overdose 

deaths are viewed as incidents that could have potentially been avoided with 

additional supports in the community.  

 

This proposed study will utilize secondary health administration data obtained 

from the Institute of Clinical and Evaluative Sciences (ICES). A cohort of patients 

with OUD will be extracted from several Ontario provincial datasets from 

January 1, 2004, to December 31, 2015. Two groups will be created from the full 

cohort: patients with mental health comorbidities and patients without. A 

descriptive analysis will be conducted to describe the prevalence of comorbidities, 

to compare characteristics of the two groups in regard to demographics and health 
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system use, and to evaluate changes over time. The group with comorbidities will 

be further grouped into those who receive mental health services and those who do 

not. A logistic regression model will be utilized to determine the relationship 

between the co-occurring mental health and OUD treatment and outcomes in 

northern Ontario.  

Type of study: Retrospective Cohort  

TRIM Number: P2018 0970 088 000 

Client(s): Principle Investigators: 

1.  Kristen Morin, MPH, PhD c.  

Co-Investigators: 

3.  Dr. Joseph Eibl, PhD 

4.  Dr. David Marsh 

1.0 Cohort 

Definition: 

 

 

General Description 

Step Description # Excluded Total Cohort 

1.1 Opioid Use 

Disorder Cohort 

(Medication 

Assisted Treatment 

for Opioid Use 

Disorder) 

1 The first MMT/BMT treatment is between 

2004 and 2015 with ODB DINs only (see 

appendix 2 - exclude the highlighted DINs) 

with one year look back – to exclude 

individuals with prior MMT/BMT Tx 

 

The first MMT/BMT treatment is between 

2004 and 2014 (calendar year) with billing 

codes (A680, A957) AND (K682, K683, 

K684) AND (G040, G041, G042 or G043), 

no previous history of MMT/BMT treatment 

in the year prior to the first MMT/BMT 

treatment. 

 

Look first for the K codes then look for both 

the A and G codes +/- 30 days from the K 

codes. 
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*Note: the codes provided do not start until 

later on in the study period 

K682, K683, K684 – Sept 1, 2011 

A680 – Oct 1, 2010 

A957 – Oct 1, 2009 

G040, G041 – July 1, 2010 

G042 – Sept 1, 2011 

G043 – Sept 1, 2011 

 

2 Aged 18 or older at first MMT/BMT 

treatment 

  

3 

In the year after the first MMT/BMT 

treatment, exclude if more than 20% of a 

patient’s methadone prescription comes 

from tablet Metadol (this is to exclude 

cancer patients). See appendix 2 for Metadol 

(highlighted in yellow). The denominator is 

also types of methadone (liquid and tablet) 

from appendix 2. 

 

Base on the project: Establishing equity in 

access to physician services for mental 

health in Northern Ontario (2016 0970 028 

000) 

 

See: 

sli/h/DAS/p970.028/06_MMT_BMT_Subgr

oup.sas  

  

4 
Eligible Patient for OHIP at service date (i.e. 

first date – the index date) 

  

5 Ontario resident   

6 Available age, gender, postal code   
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1.2 Mental health 

Diagnosis 

(OUD/MH) 

1 Patients with the OUD (group above)   

2 Patients with a mental health diagnosis 

between 2004 and 2014 with OHIP 

diagnosis codes (see variable definitions): 

291, 292, 295 - 298, 300 -303, 305, 307 - 

309, 311 – 314, 880. 

  

1.3 No Mental 

Health Diagnosis 

(OUD/no MH) 

 

1 Patients with OUD (group above)   

2 No diagnosis of mental health between 2004 

and 2014 

  

1.4 Mental Health 

Service (OUD/MH 

service) 

 

1 Patients with OUD (group above)   

2 Patients  with a mental health diagnosis 

between 2004 and 2014 with OHIP 

diagnosis codes (see variable definitions): 

291, 292, 295 - 298, 300 – 303, 305, 307 - 

309, 311 – 314, 880 

  

3 Patients who received mental health services 

between 2004 and 2014 with OHIP fee 

codes : A190 - A196, A395, A695, A795, 

A895, K187-K189, K192, K195, K197, 

K203-K206, K205, K208, K209, K630, 

K701, K004-K007, K010, K012, K013, 

K019, K020, K024, K025, K680, Q020, 

Q021 

  

4 Patients who received mental health services 

from a primary care physician or 

psychiatrists in their out-patient office 

between 2004 and 2014 

Primary care physician: spec = 00, Family 

practice and general practice 

Psychiatrist: spec = 19 

Location = O, office 

  

1.5 No Mental 

Health Service 

1 Patients with OUD (group above)   

2 Patients with a mental health diagnosis 

between 2004 and 2014 with OHIP 
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(OUD/no MH 

service) 

diagnosis codes (see variable definitions): 

291, 292, 295 - 298, 300 -303, 305, 307 - 

309, 311 – 314, 880. 

3 Belongs to 1.4 subcohort   

2.0 Variable Definitions 

2.1 Baseline 

Characteristics: 

(Demographics, 

geographic etc.) 

Age 

Gender 

Northern Ontario (LHIN 13 and 14 // North east and North west) 

Southern Ontario 

Rurality (RIO score- remote, rural and urban) 

Income  

Mental Health and Addiction Diagnosis (OHIP  diagnoses) 

-Neurodevelopmental Disorders (OHIP diagnosis code 314) 

-Schizophrenia Spectrum and Other Psychotic Disorders(OHIP diagnosis code 

295, 297, 298) 

-Bipolar and Related Disorders(OHIP diagnosis code 296) 

-Depressive Disorders(OHIP diagnosis code 296, 300, 311) 

-Anxiety Disorders(OHIP diagnosis code 300 ) 

-Obsessive-Compulsive and Related Disorders(OHIP diagnosis code 300) 

-Trauma and Stressor-Related Disorders(OHIP diagnosis code 308, 309) 

-Feeding and Eating Disorders(OHIP diagnosis code 307) 

-Gender Dysphoria(OHIP diagnosis code 302) 

-Disruptive, Impulse-Control, and Conduct Disorders(OHIP diagnosis code 313) 

-Personality Disorders(OHIP diagnosis code 301) 

 

              291 - Alcoholic psychosis, delirium tremens, Korsakov's psychosis 

              292 - Drug psychosis 

              295 - Schizophrenia 

              296 - Manic depressive psychosis, involutional melancholia 
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              297 - Paranoid states 

              298 - Other psychoses 

              300 - Anxiety neurosis, hysteria, neurasthenia, obsessive compulsive 

neurosis,   

                        reactive depression 

              301 - Personality disorders (e.g., paranoid personality, schizoid 

personality,  

                       obsessive compulsive personality) 

              302 - Sexual deviations 

              303 - Alcoholism 

              304 - Drug dependence, drug addiction 

              305 - Tobacco abuse 

              307 - Habit spasms, tics, stuttering, tension headaches, anorexia nervosa, 

sleep  

                        disorders, enuresis 

              309 - Adjustment reaction 

              311 - Depressive or other non-psychotic disorders, not elsewhere 

classified 

              313 - Behavior disorders of childhood and adolescence 

              314 - Hyperkinetic syndrome of childhood 

 

2.2 Comorbidities: 

 

HIV (ICES derived HIV data). 

Deep tissue infections (within OAT treatment window and; one year prior, one 

year after treatment window): 

OHIP codes endocarditis (429), osteomyelitis (730), and pyogenic arthritis (711). 

ICD 10: endocarditis (I33.0), osteomyelitis (M86.0), pyogenic arthritis (M00.9). 

Prescription medication **is there a medication table MHA group uses? 

2.3 Resource Use: 

 

Time period is 1 year after index service date. 

1. Outpatient MD visits for mental health issues. 
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2. Hospitalizations.  

3. Psychiatric Hospitalization 

4. ED visits. 

5. MMT/BMT claims. 

(1) Flag methadone use.  (2) Flag buprenorphine use. 

During study period between 2004 and 2014  

1. Outpatient MD visits for mental health issues 

2. Hospitalizations 

3. ED visits 

4. 30-day re-admission to ED 

5. 30-day hospital re-admissions 

6. MMT/BMT claims. 

(1) Flag methadone use.  (2) Flag buprenorphine use. 

 

2.4 Mortality: 

 

All-cause mortality 

2.5 OHIP billing 

codes for 

MMT/BMT 

An MMT/BMT treatment between 2004 and 2015 (calendar year) with billing 

codes (A680, A957) AND  (K682, K683, K684) AND (G040, G041, G042 or 

G043). 

 

Identify if there was a K fee code (K_feecode). 

Identify A and/or G fee codes within 30 days of the K fee code. 

 

*Note: the codes provided do not start until later on in the study period 

K682, K683, K684 – Sept 1, 2011 

A680 – Oct 1, 2010 

A957 – Oct 1, 2009 

G040, G041 – July 1, 2010 
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G042 – Sept 1, 2011 

G043 – Sept 1, 2011 

 

2.6 OAT retention Definition of continuous use of OAT: 

Subsequent prescription for methadone (DCLASS = MMT, METHADONE) OR 

buprenorphine (DCLASS=BUP) within 30 days of previous prescription 

Upon discontinuation of methadone / buprenorphine treatment, end follow-up on 

date of last prescription + days supply of final prescription + 30 day buffer period 

Individuals must start on methadone treatment (i.e. cohort entry script must be for 

methadone [DCLASS=MMT]), but may switch between any methadone 

(DCLASS=MMT, METHADONE) and buprenorphine (DCLASS=BUP). 

 

Note: If a person meets eligibility criteria more than once, select first instance of 

OAT over the study period. 

 

3.0 Outcome Definition(s) 

  

Outcome 1: Total number of patients in each cohort 

Outcome 2: Total number of outpatient (PC an psych) visits in each cohort 

Cohorts 

 

4.0 Analysis Example 
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Analysis plan example 

 

Cohort notes (DAS) 

• The index date was set to the date of the first MMT/BMT treatment in 1.1(1). Everything 

else is calculated around that date. 

• Psychotropic.csv contains psychotropic medications used by MHA (courtesy of Drew 

Wilton). The file is about 1 year old, and will need updating. 

• Datasets (data are provided up to five years before the study period (i.e. Jan 1, 1999) to 

allow for hepatitis C diagnosis and one year after the study period (i.e. Dec 31, 2015) to 

detect outcomes): 

o p970_088_ohip: contains physician billing claims from January 1, 1999, to 

December 31, 2015. The institution type variable (int type) is not from the OHIP 

database but was added on to help identify the type of institution the physician claim 

came from. 

o p970_088_cihi contains hospital discharge data from January 1, 1999, to December 

31, 2015. 

o p970_088_nacrs: contains ED visit data from July 1, 2000, to December 31, 2015. 

*Note: NACRS database did not exist until July 1, 2000. 

o p970_088_omhrs: contains mental health hospitalization records from October 1, 

2005, to December 31, 2015. *Note: OMHRS database did not exist until October 1, 

2005. 

o p970_088_odb: contains ODB prescription drug claims data from January 1, 1999, 

to December 31, 2015. 

o p970_088_master: contains baseline characteristics of the OUD cohort 

▪ Variables: 

• mh_dx: indicates if the person belongs to the (no) mental health diagnosis 

subcohorts (1.2 and 1.3). mh_dx = 1 indicates a mental health diagnosis 

(1.2) while mh_dx = 0 indicates no mental health diagnosis (1.3) 

• mh_service: indicates if the person belongs to the mental health service 

subcohort (1.4). mh_service = 1 indicates the person is part of the mental 



247 
 

 
 

health service subcohort. Individuals in subcohort (1.5) have mh_service  = 

0 but mh_dx = 1. 

• northern_ont: indicates if the person lives in northern Ontario; 

northern_ont = 1 indicates a person lives in Northern Ontario, northern_ont 

= 0 indicates a person lives in Southern Ontario 

• odb_mmt_bmt: indicates if there was an ODB claim for MMT/BMT; 

odb_mmt_bmt = 1 indicates there was an ODB claim for MMT/BMT while 

odb_mmt_bmt = 0 indicates no ODB claim for MMT/BMT 

• a_feecode: indicates if there was an accompanying A fee code; a_feecode = 

1 indicates there was an accompanying A fee code while a_feecode = 0 

indicates no accompanying A feecode 

• g_feecode: indicates if there was an accompanying G fee code; g_feecode 

= 1 indicates there was an accompanying G fee code while g_feecode = 0 

indicates no accompanying G feecode 

• ag_feecode: indicates if there was an accompanying A and G fee code; 

ag_feecode = 1 indicates there was an accompanying A and G fee code 

while ag_feecode = 0 indicates no accompanying A and G feecode 

• deep_tissue_infection: indicates if a person has a deep tissue infection 

within one year of the index date; deep_tissue_infection = 1 indicates the 

person has a deep tissue infection while deep_tissue_infection = 0 indicates 

the person does not have a deep tissue infection 

• days_to_hiv_diagdate: indicates if a person has an HIV diagnosis in day s 

relative to the index date. If the value is missing, the person does not have 

HIV. 

 

DIN list for MMT/BMT 

 

Drug 

identification 

Number 

Generic drug name Product/trade name Strength Tablet/Liquid 

02241377 METHADONE HCL METADOL 10MG/ML Liquid 

02247694 METHADONE HCL METADOL 1MG/ML Liquid 

02247698 METHADONE HCL METADOL 1MG Tablet 

02247699 METHADONE HCL METADOL 5MG Tablet 

02247700 METHADONE HCL METADOL 10MG Tablet 

02247701 METHADONE HCL METADOL 25MG Tablet 

02295695 
BUPRENORPHINE HCL 

& NALOXONE HCL 
SUBOXONE 2MG Tablet 

02295709 
BUPRENORPHINE HCL 

& NALOXONE HCL 
SUBOXONE 8MG Tablet 

02394596 METHADONE HCL METHADOSE 10MG/ML Liquid 

02394618 METHADONE HCL METHADOSE 10MG/ML Liquid 

02408090 
BUPRENORPHINE HCL 

& NALOXONE HCL 

MYLAN-

BUPRENORPH/NALOXON 
2MG/0.5MG Tablet 
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02408104 
BUPRENORPHINE HCL 

& NALOXONE HCL 

MYLAN-

BUPRENORPH/NALOXON 
8MG/2MG Tablet 

02424851 
BUPRENORPHINE HCL 

& NALOXONE HCL 

TEVA-

BUPRENORPHINE/NALOX 
2MG/0.5MG Tablet 

02424878 
BUPRENORPHINE HCL 

& NALOXONE HCL 

TEVA-

BUPRENORPHINE/NALOX 
8MG/2MG Tablet 

09850619 METHADONE METHADONE NOT AVLE Liquid 

09851771 METHADONE METHADONE NOT AVLE Tablet 

09852891 METHADONE METHADONE SOLUTION NOT AVLE Liquid 

09857217 METHADONE HCL METADOL 1MG Tablet 

09857218 METHADONE HCL METADOL 5MG Tablet 

09857219 METHADONE HCL METADOL 10MG Tablet 

09857220 METHADONE HCL METADOL 25MG Tablet 

09857221 METHADONE HCL METADOL 1MG/ML Liquid 

09857223 METHADONE HCL METADOL 10MG/ML Liquid 

02130319 BUPRENORPHINE HCL BUPRENEX 0.3MG/ML Liquid 

02242962 BUPRENORPHINE HCL SUBUTEX .4MG Tablet 

02242963 BUPRENORPHINE HCL SUBUTEX 2MG Tablet 

02242964 BUPRENORPHINE HCL SUBUTEX 8MG Tablet 

66999995 BUPRENORPHINE HCL BUPRENORPHINE HCL 2MG Tablet 

66999996 BUPRENORPHINE HCL BUPRENORPHINE HCL 8MG Tablet 

*Note: Exclude the highlighted ones from Steps 1.1(2) and 1.1(4) 

Assigned Analyst: Ryan Ng (ryan.ng@ices.on.ca) 

Budgeted Analyst 

Hours: 

 

Update History: Added K684, G040, G001, G002, G004, G005, G009, G010, G011, G012, G014 

and G481 codes to 1.1, step 1 

May 31, 2017 – Updated DCP based on feedback – Ryan Ng 

Removed opioid overdose 

Clarified cohort creation comments 

Remove 304 from 1.2 (2), 1.3 (2) and 1.5(2) 

June 6 – Kristen Morin / Ryan Ng  

1.1 Step 1 - modified: The first MMT/BMT treatment is between 2004 and 2015 

with billing codes (A680, A957) AND  (K682, K683, and K684) AND (G040, 

G041, G042 or G043) 

1.1 Step 3 – remove: ODB eligible (i.e. at least one record in ODB) in the time 

period from 180 to 365 days prior to the first MMT/BMT treatment 
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1.2 Step 2 – remove 304: Patients with a mental health diagnosis between 2004 

and 2015 with OHIP diagnosis codes (see variable definitions): 291, 292, 295 - 

298, 300, 301, 302, 303, 305, 307 - 309, 311 – 314, 880. 

 

1.4 step 2- remove 304: Patients with a mental health diagnosis between 2004 and 

20014 with OHIP diagnosis codes (see variable definitions): 291, 292, 295 - 298, 

300, 301, 302, 303, 305, 307 - 309, 311 – 314, 880. 

July 5 – Ryan Ng 

Added in details of the cohort cut 

 

Oct 5 – Kristen Morin/Ryan Ng 

1.1 Step 1 – modified: The first MMT/BMT treatment is between 2004 and 2015 

with ODB DINs only (see appendix 2 - exclude the highlighted DINs) with one 

year look back – to exclude individuals with prior MMT/BMT Tx 

 

Oct 16 – Ryan Ng 

Added in retention variable definition 

Moved the OHIP billing codes to be a separate indicator variable 

Refined MMT/BMT treatment definition 

 

Nov 30- Kristen Morin/Ryan NG 

Create 2 new variables in master database: 

'# of days retained in methadone' (DINS = 02241377, 02247694, 02394596, 

02394618,09850619, 09852891, 09857221, 09857223) 

'# of days retained in buprenorphine' (DINS= 02295695,02295709, 02408090, 

02408104,02424851, 02424878, 02130319, 02242962, 02242963, 02242964, 

66999995, 66999996) 

Jan 11, 2018 Kristen Morin/Ryan Ng 

Create 2 new variable in master dataset: 

Concurrent Care_psychiatry: 
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If OAT (meth OR bup DINS) AND psychiatry billing codes (A190 A193 A194 

A195 A196 A395 A695A795 A895 K187 K188 K189 K192 K195 K197 K203 

K204 K205 K208 K209 K630 K701 OR psychtropic DINs) occur within the same 

30 day period+ -2 days 

                                              OR  

Concurrent Care_primary care 

If OAT (meth OR bup DINS) AND  Primary Care billing codes (K004 K005 

K006 K007 K010 K012 K013 K019K020 K024 K025 K680 Q020 Q021 OR 

psychotropic DINs) occur within the same 30 day period+ -2 days 

Feb 12 Kristen Morin/Ryan Ng 

Upload updated rural variable 

Upload 2015 data when NACRS is updated 

Add the number of physicians by LHIN  

For variable ‘days_methadone’ and ‘days_buprenorphine’ in the ‘master list’ 

database, the number of days extended past 365 days. 

March 13 Ryan Ng 

Update cohort entry up to December 31, 2015, and follow-up period to December 

31, 2016 

Extended days_methadone’ and ‘days_buprenorphine’ past 365 days 

Fixed rural variable 

Counted the number of physicians prescribing methadone, buprenorphine or both 

medications by year by LHIN 

April 23, 2018, Kristen and Ryan 

Telemedicine database (B100, B101, B200, B201, B102, B202) 

With ID and connected to index date 
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Appendix D- Definition and ICD 9 and ICD10 codes for Mental Health Conditions  
 

 Definition Mental Health Conditions 
Mental Health 

Conditions 

ICD-10 Codes (DX10CODE1) ICD-9 Codes Go Back 

Neurodevelopmental 

Disorders 

F90 Attention-deficit hyperactivity disorders 

Includes: 

attention deficit disorder with hyperactivity 
attention deficit syndrome with hyperactivity 

F90.0 Attention-deficit hyperactivity disorder, 

predominantly inattentive type 
F90.1 Attention-deficit hyperactivity disorder, 

predominantly hyperactive type 

F90.2 Attention-deficit hyperactivity disorder, 

combined type 

F90.8 Attention-deficit hyperactivity disorder, 

other type 
F90.9 Attention-deficit hyperactivity disorder, 

unspecified type 

Attention-deficit hyperactivity disorder of childhood 
or adolescence NOS 

Attention-deficit hyperactivity disorder NOS 

 

314.0 ATTENTION DEFICIT DIS* 

 

314.00 Attention-Deficit/Hyperactivity Disorder, 
Predominantly Inattentive Type 

314.01 Attention-Deficit/Hyperactivity Disorder, 

Combined Type or Attention-Deficit/Hyperactivity 
Disorder Predominantly Hyperactive-Impulsive Type 

314.9 Attention-Deficit/Hyperactivity Disorder 

NOS 

Schizophrenia Spectrum  

          and Related 

Disorders 

Schizophrenia, schizotypal, delusional, and other 

non-mood psychotic disorders (F20-F29) 

F20 Schizophrenia 
F20.0 Paranoid schizophrenia Paraphrenic 

schizophrenia 

F20.1 Disorganized schizophrenia 
Hebephrenic schizophrenia 

Hebephrenia 

F20.2 Catatonic schizophrenia 
Schizophrenic catalepsy 

Schizophrenic catatonia 

Schizophrenic flexibilitas cerea 
F20.3 Undifferentiated schizophrenia 

Atypical schizophrenia 

F20.5 Residual schizophrenia 
Restzustand (schizophrenic) 

Schizophrenic residual state 

F20.8 Other schizophrenia 
F20.81 Schizophreniform disorder 

Schizophreniform psychosis NOS 

F20.89 Other schizophrenia 
Cenesthopathic schizophrenia 

Simple schizophrenia 

F20.9 Schizophrenia, unspecified 
F21 Schizotypal disorder 

Borderline schizophrenia 

Latent schizophrenia 
Latent schizophrenic reaction 

Prepsychotic schizophrenia 

Prodromal schizophrenia 
Pseudoneurotic schizophrenia 

Pseudopsychopathic schizophrenia 

Schizotypal personality disorder 
F22 Delusional disorders 

Delusional dysmorphophobia 

Involutional paranoid state 
Paranoia 

Paranoia querulans 

Paranoid psychosis 
Paranoid state 

Paraphrenia (late) 

Sensitiver Beziehungswahn 
F23 Brief psychotic disorder 

Paranoid reaction 

295 SCHIZOPHRENIC DISORDERS* 
295.0 SIMPLE SCHIZOPHRENIA* 

295.00 SIMPLE SCHIZOPHREN-
UNSPECIFIED 

295.01 SIMPL SCHIZOPHREN-SUBCHR 

295.02 SIMPLE SCHIZOPHREN-CHR 
295.03 SIMP SCHIZ-SUBCHR/EXACER 

295.04 SIMPL SCHIZO-CHR/EXACERB 

295.05 SIMPL SCHIZOPHREN-REMISS 
295.1 HEBEPHRENIA* 

295.10 Schizophrenia, Disorganized Type 

295.11 HEBEPHRENIA-SUBCHRONIC 
295.12 HEBEPHRENIA-CHRONIC 

295.13 HEBEPHREN-SUBCHR/EXACERB 

295.14 HEBEPHRENIA-CHR/EXACERB 
295.15 HEBEPHRENIA-REMISSION 

295.2 CATATONIC SCHIZOPHRENIA* 

295.20 Schizophrenia, Catatonic Type 
295.21 CATATONIA-SUBCHRONIC 

295.22 CATATONIA-CHRONIC 

295.23 CATATONIA-SUBCHR/EXACERB 
295.24 CATATONIA-CHR/EXACERB 

295.25 CATATONIA-REMISSION 

295.3 PARANOID SCHIZOPHRENIA* 
295.30 Schizophrenia, Paranoid Type 

295.31 PARANOID SCHIZO-SUBCHR 

295.32 PARANOID SCHIZO-CHRONIC 
295.33 PARAN SCHIZO-SUBCHR/EXAC 

295.34 PARAN SCHIZO-CHR/EXACERB 

295.35 PARANOID SCHIZO-REMISS 
295.4 AC SCHIZOPHRENIC EPISODE* 

295.40 Schizophreniform Disorder 

295.41 AC SCHIZOPHRENIA-SUBCHR 
295.42 AC SCHIZOPHRENIA-CHR 

295.43 AC SCHIZO-SUBCHR/EXACERB 

295.44 AC SCHIZOPHR-CHR/EXACERB 
295.45 AC SCHIZOPHRENIA-REMISS 

295.5 LATENT SCHIZOPHRENIA* 

295.50 LATENT SCHIZOPHREN-UNSP 
295.51 LAT SCHIZOPHREN-SUBCHR 

295.52 LATENT SCHIZOPHREN-CHR 

295.53 LAT SCHIZO-SUBCHR/EXACER 
295.54 LATENT SCHIZO-CHR/EXACER 

295.55 LAT SCHIZOPHREN-REMISS 
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Psychogenic paranoid psychosis 
F24 Shared psychotic disorder 

Folie à deux 

Induced paranoid disorder 
Induced psychotic disorder 

F25 Schizoaffective disorders 

F25.0 Schizoaffective disorder, bipolar type 
Cyclic schizophrenia 

Schizoaffective disorder, manic type 

Schizoaffective disorder, mixed type 
Schizoaffective psychosis, bipolar type 

Schizophreniform psychosis, manic type 

F25.1 Schizoaffective disorder, depressive type 
Schizoaffective psychosis, depressive type 

Schizophreniform psychosis, depressive type 

F25.8 Other schizoaffective disorders 
F25.9 Schizoaffective disorder, unspecified 

Schizoaffective psychosis NOS 

F28 Other psychotic disorder not due to a 

substance or known physiological condition 

Chronic hallucinatory psychosis 

F29 Unspecified psychosis not due to a substance 

or known physiological condition 

Psychosis NOS 

295.6 RESIDUAL SCHIZOPHRENIA* 
295.60 Schizophrenia, Residual Type 

295.61 RESID SCHIZOPHREN-SUBCHR 

295.62 RESIDUAL SCHIZOPHREN-CHR 
295.63 RESID SCHIZO-SUBCHR/EXAC 

295.64 RESID SCHIZO-CHR/EXACERB 

295.65 RESID SCHIZOPHREN-REMISS 
295.7 SCHIZOAFFECTIVE TYPE* 

295.70 Schizoaffective Disorder 

295.71 SCHIZOAFFECTIVE-SUBCHR 
295.72 SCHIZOAFFECTIVE-CHRONIC 

295.73 SCHIZOAFF-SUBCHR/EXACER 

295.74 SCHIZOAFFECT-CHR/EXACER 
295.75 SCHIZOAFFECTIVE-REMISS 

295.8 SCHIZOPHRENIA NEC* 

295.80 SCHIZOPHRENIA NEC-UNSPEC 
295.81 SCHIZOPHRENIA NEC-SUBCHR 

295.82 SCHIZOPHRENIA NEC-CHR 

295.83 SCHIZO NEC-SUBCHR/EXACER 

295.84 SCHIZO NEC-CHR/EXACERB 

295.85 SCHIZOPHRENIA NEC-REMISS 

295.9 SCHIZOPHRENIA NOS* 
295.90 Schizophrenia Undifferentiated Type 

295.91 SCHIZOPHRENIA NOS-SUBCHR 

295.92 SCHIZOPHRENIA NOS-CHR 
295.93 SCHIZO NOS-SUBCHR/EXACER 

295.94 SCHIZO NOS-CHR/EXACERB 

295.95 SCHIZOPHRENIA NOS-REMISS 
297.1 Delusional Disorder 

297.3 Shared Psychotic Disorder 

298.0 REACT DEPRESS PSYCHOSIS 
298.1 EXCITATIV TYPE PSYCHOSIS 

298.2 REACTIVE CONFUSION 

298.3 ACUTE PARANOID REACTION 
298.4 PSYCHOGEN PARANOID PSYCH 

298.8 Brief Psychotic Disorder 

298.9 Psychotic Disorder NOS 

Bipolar and Related 

Disorders 

F30 –F31 Manic episode 

Includes: 

bipolar disorder, single manic episode 
mixed affective episode 

F30.1 Manic episode without psychotic symptoms 

F30.10 Manic episode without psychotic 

symptoms, unspecified 

F30.11 Manic episode without psychotic 

symptoms, mild 
F30.12 Manic episode without psychotic 

symptoms, moderate 

F30.13 Manic episode, severe, without psychotic 

symptoms 

F30.2 Manic episode, severe with psychotic 

symptoms 
Manic stupor 

Mania with mood-congruent psychotic symptoms 

Mania with mood-incongruent psychotic symptoms 

F30.3 Manic episode in partial remission 

F30.4 Manic episode in full remission 

F30.8 Other manic episodes 
Hypomania 

F30.9 Manic episode, unspecified 

Mania NOS 
F31 Bipolar disorder 

Includes: 

manic-depressive illness 
manic-depressive psychosis 

manic-depressive reaction 

F31.0 Bipolar disorder, current episode 

hypomanic 

F31.1 Bipolar disorder, current episode manic 

without psychotic features 

296.00 Bipolar I Disorder, Single Manic Episode, 

Unspecified 

296.01 Bipolar I Disorder, Single Manic Episode, 
Mild 

296.02 Bipolar I Disorder, Single Manic Episode, 

Moderate 
296.03 Bipolar I Disorder, Single Manic Episode, 

Severe Without Psychotic Features 

296.04 Bipolar I Disorder, Single Manic Episode, 
Severe With Psychotic Features 

296.05 Bipolar I Disorder, Single Manic Episode, 

In Partial Remission 
296.06 Bipolar I Disorder, Single Manic Episode, 

In Full Remission 

296.1 MANIC, RECURRENT EPISODE* 
296.10 RECUR MANIC DIS-UNSPEC 

296.11 RECUR MANIC DIS-MILD 

296.12 RECUR MANIC DIS-MOD 

296.13 RECUR MANIC DIS-SEVERE 

296.14 RECUR MANIC-SEV W PSYCHO 

296.15 RECUR MANIC-PART REMISS 
296.16 RECUR MANIC-FULL REMISS 

296.4 BIPOLAR AFFECTIVE, MANIC* 

296.40 Bipolar I Disorder, Most Recent Episode 
Hypomanic or Manic, Unspecified 

296.41 Bipolar I Disorder, Most Recent Episode 

Manic, Mild 
296.42 Bipolar I Disorder, Most Recent Episode 

Manic, Moderate 

296.43 Bipolar I Disorder, Most Recent Episode 
Manic, Severe Without Psychotic Features 

296.44 Bipolar I Disorder, Most Recent Episode 

Manic, Severe With Psychotic Features 
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F31.10 Bipolar disorder, current episode manic 

without psychotic features, unspecified 

F31.11 Bipolar disorder, current episode manic 

without psychotic features, mild 
F31.12 Bipolar disorder, current episode manic 

without psychotic features, moderate 

F31.13 Bipolar disorder, current episode manic 

without psychotic features, severe 

F31.2 Bipolar disorder, current episode manic 

severe with psychotic features Bipolar disorder, 
current episode manic with mood-congruent 

psychotic symptoms 

Bipolar disorder, current episode manic with mood-
incongruent psychotic symptoms 

F31.3 Bipolar disorder, current episode depressed, 

mild or moderate severity 
F31.30 Bipolar disorder, current episode 

depressed, mild or moderate severity, unspecified 

F31.31 Bipolar disorder, current episode 

depressed, mild 

F31.32 Bipolar disorder, current episode 

depressed, moderate 
F31.4 Bipolar disorder, current episode depressed, 

severe, without psychotic features 

F31.5 Bipolar disorder, current episode depressed, 

severe, with psychotic features 

Bipolar disorder, current episode depressed with 

mood-incongruent psychotic symptoms 
Bipolar disorder, current episode depressed with 

mood-congruent psychotic symptoms 

F31.6 Bipolar disorder, current episode mixed 
F31.60 Bipolar disorder, current episode mixed, 

unspecified 

F31.61 Bipolar disorder, current episode mixed, 

mild 

F31.62 Bipolar disorder, current episode mixed, 

moderate 

F31.63 Bipolar disorder, current episode mixed, 

severe, without psychotic features 

F31.64 Bipolar disorder, current episode mixed, 

severe, with psychotic features 

Bipolar disorder, current episode mixed with mood-

congruent psychotic symptoms 
Bipolar disorder, current episode mixed with mood-

incongruent psychotic symptoms 

F31.7 Bipolar disorder, currently in remission 
F31.70 Bipolar disorder, currently in remission, 

most recent episode unspecified 

F31.71 Bipolar disorder, in partial remission, most 

recent episode hypomanic 

F31.72 Bipolar disorder, in full remission, most 

recent episode hypomanic 

F31.73 Bipolar disorder, in partial remission, most 

recent episode manic 
F31.74 Bipolar disorder, in full remission, most 

recent episode manic 

F31.75 Bipolar disorder, in partial remission, most 

recent episode depressed 

F31.76 Bipolar disorder, in full remission, most 

recent episode depressed 
F31.77 Bipolar disorder, in partial remission, most 

recent episode mixed 

F31.78 Bipolar disorder, in full remission, most 

recent episode mixed 

F31.8 Other bipolar disorders 

F31.81 Bipolar II disorder 
F31.89 Other bipolar disorder 

Recurrent manic episodes NOS 

F31.9 Bipolar disorder, unspecified 
 

296.45 Bipolar I Disorder, Most Recent Episode 
Manic, In Partial Remission 

296.46 Bipolar I Disorder, Most Recent Episode 

Manic, In Full Remission 
296.5 BIPOLAR AFFECT, DEPRESS* 

296.50 Bipolar I Disorder, Most Recent Episode 

Depressed, Unspecified 
296.51 Bipolar I Disorder, Most Recent Episode 

Depressed, Mild 

296.52 Bipolar I Disorder, Most Recent Episode 
Depressed, Moderate 

296.53 Bipolar I Disorder, Most Recent Episode 

Depressed, Severe Without Psychotic Features 
296.54 Bipolar I Disorder, Most Recent Episode 

Depressed, Severe With Psychotic Features 

296.55 Bipolar I Disorder, Most Recent Episode 
Depressed, In Partial Remission 

296.56 Bipolar I Disorder, Most Recent Episode 

Depressed, In Full Remission 

296.6 BIPOLAR AFFECTIVE, MIXED* 

296.60 Bipolar I Disorder, Most Recent Episode 

Mixed, Unspecified 
296.61 Bipolar I Disorder, Most Recent Episode 

Mixed, Mild 

296.62 Bipolar I Disorder, Most Recent Episode 
Mixed, Moderate 

296.63 Bipolar I Disorder, Most Recent Episode 

Mixed, Severe Without Psychotic Features 
296.64 Bipolar I Disorder, Most Recent Episode 

Mixed, Severe With Psychotic Features 

296.65 Bipolar I Disorder, Most Recent Episode 
Mixed, In Partial Remission 

296.66 Bipolar I Disorder, Most Recent Episode 

Mixed, In Full Remission 
296.7 Bipolar I Disorder, Most Recent Episode 

Unspecified 

296.8 MANIC-DEPRESSIVE NEC/NOS* 

296.80 Bipolar Disorder NOS 

296.81 ATYPICAL MANIC DISORDER 

296.82 ATYPICAL DEPRESSIVE DIS 
296.89 Bipolar II Disorder 
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Depressive Disorders F32 Major depressive disorder, single episode 
Includes: 

single episode of agitated depression 

single episode of depressive reaction 
single episode of major depression 

single episode of psychogenic depression 

single episode of reactive depression 
single episode of vital depression 

F32.0 Major depressive disorder, single episode, 

mild 
F32.1 Major depressive disorder, single episode, 

moderate 

F32.2 Major depressive disorder, single episode, 

severe without psychotic features 

F32.3Major depressive disorder, single episode, 

severe with psychotic features 
Single episode of major depression with mood-

congruent psychotic symptoms 

Single episode of major depression with mood-

incongruent psychotic symptoms 

Single episode of major depression with psychotic 

symptoms 
Single episode of psychogenic depressive psychosis 

Single episode of psychotic depression 

Single episode of reactive depressive psychosis 
F32.4 Major depressive disorder, single episode, in 

partial remission 

F32.5 Major depressive disorder, single episode, in 

full remission 

F32.8 Other depressive episodes 

Atypical depression 
Post-schizophrenic depression 

Single episode of 'masked' depression NOS 

F32.9 Major depressive disorder, single episode, 

unspecified 

Depression NOS 

Depressive disorder NOS 

Major depression NOS 

F33 Major depressive disorder, recurrent 

Includes: 
recurrent episodes of depressive reaction 

recurrent episodes of endogenous depression 

recurrent episodes of major depression 
recurrent episodes of psychogenic depression 

recurrent episodes of reactive depression 

recurrent episodes of seasonal depressive disorder 
recurrent episodes of vital depression 

F33.0 Major depressive disorder, recurrent, mild 

F33.1 Major depressive disorder, recurrent, 

moderate 

F33.2 Major depressive disorder, recurrent severe 

without psychotic features 

F33.3 Major depressive disorder, recurrent, severe 

with psychotic symptoms 
Endogenous depression with psychotic symptoms 

Recurrent severe episodes of major depression with 

mood-congruent psychotic symptoms 
Recurrent severe episodes of major depression with 

mood-incongruent psychotic symptoms 

Recurrent severe episodes of major depression with 
psychotic symptoms 

Recurrent severe episodes of psychogenic depressive 

psychosis 
Recurrent severe episodes of psychotic depression 

Recurrent severe episodes of reactive depressive 

psychosis 
F33.4 Major depressive disorder, recurrent, in 

remission 

F33.40 Major depressive disorder, recurrent, in 

remission, unspecified 

296.2 DEPR PSYCH, SINGL EPISOD* 
296.20 Major Depressive Disorder, Single 

Episode, Unspecified 

296.21 Major Depressive Disorder, Single 
Episode, Mild 

296.22 Major Depressive Disorder, Single 

Episode, Moderate 
296.23 Major Depressive Disorder, Single 

Episode, Severe Without Psychotic Features 

296.24 Major Depressive Disorder, Single 
Episode, Severe With Psychotic Features 

296.25 Major Depressive Disorder, Single 

Episode, In Partial Remission 
296.26 Major Depressive Disorder, Single 

Episode, In Full Remission 

296.3 DEPR PSYCH, RECUR EPISOD* 
296.30 Major Depressive Disorder, Recurrent, 

Unspecified 

296.31 Major Depressive Disorder, Recurrent, 

Mild 

296.32 Major Depressive Disorder, Recurrent, 

Moderate 
296.33 Major Depressive Disorder, Recurrent, 

Severe Without Psychotic Features 

296.34 Major Depressive Disorder, Recurrent, 
Severe With Psychotic Features 

296.35 Major Depressive Disorder, Recurrent, In 

Partial Remission 
296.36 Major Depressive Disorder, Recurrent, In 

Full Remission 

 
296.90 Mood Disorder NOS 

 

300.4 Dysthymic Disorder 
 

311 Depressive Disorder NOS 
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F33.41 Major depressive disorder, recurrent, in 

partial remission 

F33.42 Major depressive disorder, recurrent, in 

full remission 
F33.8 Other recurrent depressive disorders 

F33.9 Major depressive disorder, recurrent, 

unspecified 
Monopolar depression NOS 

F34 Persistent mood [affective] disorders 

F34.0 Cyclothymic disorder 
Affective personality disorder 

Cycloid personality 

Cyclothymia 
Cyclothymic personality 

F34.1 Dysthymic disorder 

Depressive neurosis 
Depressive personality disorder 

Dysthymia 

Neurotic depression 

Persistent anxiety depression 

F34.8 Other persistent mood [affective] disorders 

F34.9 Persistent mood [affective] disorder, 

unspecified 

F39 Unspecified mood [affective] disorder 

Affective psychosis NOS 

Anxiety Disorders F40 Phobic anxiety disorders 

F40.0 Agoraphobia 

F40.00 Agoraphobia, unspecified 
F40.01 Agoraphobia with panic disorder 

Panic disorder with agoraphobia 

F40.02 Agoraphobia without panic disorder 
F40.1 Social phobias 

Anthropophobia 

Social anxiety disorder of childhood 
F40.10 Social phobia, unspecified 

F40.11 Social phobia, generalized 

F41.0 Panic disorder [episodic paroxysmal 

anxiety] without agoraphobia 

Panic attack 

Panic state 
F41.1Generalized anxiety disorder 

Anxiety neurosis 

Anxiety reaction 
Anxiety state 

Overanxious disorder 

F41.3Other mixed anxiety disorders 
F41.8 Other specified anxiety disorders 

Anxiety depression (mild or not persistent) 

Anxiety hysteria 
Mixed anxiety and depressive disorder 

F41.9 Anxiety disorder, unspecified 

Anxiety NOS 
 

300.0 ANXIETY STATES* 

300.00 Anxiety Disorder NOS 

300.01 Panic Disorder Without Agoraphobia 
300.02 Generalized Anxiety Disorder 

300.09 ANXIETY STATE NEC 

300.2 PHOBIC DISORDERS* 
300.20 PHOBIA NOS 

300.21 Panic Disorder With Agoraphobia 

300.22 Agoraphobia Without History of Panic 
Disorder 

300.23 Social Phobia 

 

Obsessive-Compulsive  

          and Related 

Disorders 

F42 Obsessive-compulsive disorder 

Anancastic neurosis 

Obsessive-compulsive neurosis 

300.3 Obsessive-Compulsive Disorder 

 

312.39 Trichotillomania 

Trauma and Stressor-

Related 

          Disorders 

F43 Reaction to severe stress, and adjustment 

disorders 

F43.0 Acute stress reaction 
Acute crisis reaction 

Acute reaction to stress 

Combat and operational stress reaction 
Combat fatigue 

Crisis state 

Psychic shock 
F43.1 Post-traumatic stress disorder (PTSD) 

Traumatic neurosis 

F43.10 Post-traumatic stress disorder, unspecified 
F43. 11 Post-traumatic stress disorder, acute 

F43.12 Post-traumatic stress disorder, chronic 

308 Acute reaction to stress 

309 Adjustment reaction 
 

308 ACUTE REACTION TO STRESS* 
308.0 STRESS REACT, EMOTIONAL 

308.1 STRESS REACTION, FUGUE 

308.2 STRESS REACT, PSYCHOMOT 
308.3 Acute Stress Disorder 

308.4 STRESS REACT, MIXED DIS 

308.9 ACUTE STRESS REACT NOS 
309 ADJUSTMENT REACTION* 

309.0 Adjustment Disorder With Depressed 

Mood 
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F43.2 Adjustment disorders 
Culture shock 

Grief reaction 

Hospitalism in children 
F43.20 Adjustment disorder, unspecified 

F43.21 Adjustment disorder with depressed mood 

F43.22 Adjustment disorder with anxiety 
F43.23 Adjustment disorder with mixed anxiety 

and depressed mood 

F43.24 Adjustment disorder with disturbance of 

conduct 

F43.25 Adjustment disorder with mixed 

disturbance of emotions and conduct 
F43.29 Adjustment disorder with other symptoms 

F43.8 Other reactions to severe stress 

F43.9 Reaction to severe stress, unspecified 
 

 

309.1 PROLONG DEPRESSIVE REACT 
309.2 ADJUST REACT/OTH EMOTION* 

309.21 Separation Anxiety Disorder 

309.22 EMANCIPATION DISORDER 
309.23 ACADEMIC/WORK INHIBITION 

309.24 Adjustment Disorder With Anxiety 

309.28 Adjustment Disorder With Mixed Anxiety 
and Depressed Mood 

309.29 ADJ REACT-EMOTION NEC 

309.3 Adjustment Disorder With Disturbance of 
Conduct 

309.4 Adjustment Disorder With Mixed 

Disturbance of Emotions and Conduct 
309.8 OTHER ADJUST REACTION* 

309.81 Posttraumatic Stress Disorder 

309.82 ADJUST REACT-PHYS SYMPT 
309.83 ADJUST REACT-WITHDRAWAL 

309.89 ADJUSTMENT REACTION NEC 

309.9 Adjustment Disorder Unspecified 

Feeding and Eating 

Disorders 

F50 Eating disorders 
F50.00Anorexia nervosa 

F50.01Anorexia nervosa, unspecified 

F50.02 Anorexia nervosa, restricting type 
F50.03 Anorexia nervosa, binge eating/purging 

type 
F50.2 Bulimia nervosa 

Bulimia NOS 

Hyperorexia nervosa 
F50.9 Eating disorder, unspecified 

Atypical anorexia nervosa 

Atypical bulimia nervosa 

307.1 Anorexia Nervosa 
307.5 EATING DISORDERS NEC/NOS* 

307.50 Eating Disorder NOS 

307.51 Bulimia Nervosa 
 

Gender Dysphoria F64 Gender identity disorders 
F64.1 Gender identity disorder in adolescence and 

adulthood 

Dual role transvestism 
Transsexualism 

F64.2 Gender identity disorder of childhood 

F64.8 Other gender identity disorders 
F64.9 Gender identity disorder, unspecified 

Gender-role disorder NOS 

302.5 TRANS-SEXUALISM* 
302.50 TRANS-SEXUALISM NOS 

302.51 TRANS-SEXUALISM, ASEXUAL 

302.52 TRANS-SEXUAL, HOMOSEXUAL 
302.53 TRANS-SEX, HETEROSEXUAL 

302.6 Gender Identity Disorder in Children or 

Gender Identity Disorder NOS 
302.85 Gender Identity Disorder in Adolescents 

or Adults 

Disruptive, Impulse-

Control,  

          and Conduct 

Disorders 

Behavioral and emotional disorders with onset 

usually occurring in childhood and adolescence 

(F90-F98) 

Codes within categories F90-F98 may be used 
regardless of the age of a patient. These disorders 

generally have onset within the childhood or 

adolescent years, but may continue throughout life or 
not be diagnosed until adulthood 

F91 Conduct disorders 

F91.0 Conduct disorder confined to family context 
F91.1 Conduct disorder, childhood-onset type 

Unsocialized conduct disorder 

Conduct disorder, solitary aggressive type 
Unsocialized aggressive disorder 

F91.2 Conduct disorder, adolescent-onset type 

Socialized conduct disorder 
Conduct disorder, group type 

F91.3 Oppositional defiant disorder 

F91.8 Other conduct disorders 

F91.9 Conduct disorder, unspecified 

Behavioral disorder NOS 

Conduct disorder NOS 
Disruptive behavior disorder NOS 

F63 Impulse disorders 

Excludes2: 
habitual excessive use of alcohol or psychoactive 

substances (F10-F19) 

impulse disorders involving sexual behavior (F65.-) 
F63.0 Pathological gambling 

Compulsive gambling 

312 Disturbance of conduct, not 

elsewhere classified 
312.3 IMPULSE CONTROL DIS NEC* 
312.30 Impulse-Control Disorder NOS 

 

312.81 Conduct Disorder, Childhood-Onset Type 
312.82 Conduct Disorder, Adolescent-Onset Type 

312.89 Conduct Disorder, Unspecified Onset 

312.9 Disruptive Behavior Disorder NOS 
 

 
312.20 SOCIAL CONDUCT DIS-UNSP 

312.21 SOCIAL CONDUCT DIS-MILD 

312.22 SOCIAL CONDUCT DIS-MOD 

312.23 SOCIAL CONDUCT DIS-SEV 

312.3 IMPULSE CONTROL DIS NEC* 

312.30 Impulse-Control Disorder NOS 
312.31 Pathological Gambling 

312.32 Kleptomania 

312.33 Pyromania 
312.34 Intermittent Explosive Disorder 

312.35 ISOLATED EXPLOSIVE DIS 

 
 

313.81 Oppositional Defiant Disorder 
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F63.1 Pyromania 
Pathological fire-setting 

F63.2 Kleptomania 

Pathological stealing 
F63.3 Trichotillomania 

Hair plucking 

F63.8 Other impulse disorders 
F63.81 Intermittent explosive disorder 

F63.89 Other impulse disorders 

F63.9 Impulse disorder, unspecified 
Impulse control disorder NOS 

Personality Disorders F60 

F60.1 Schizoid personality disorder 

F60.2 Antisocial personality disorder 
Amoral personality (disorder) 

Asocial personality (disorder) 

Dissocial personality disorder 
Psychopathic personality (disorder) 

Sociopathic personality (disorder) 

F60.3 Borderline personality disorder 
Aggressive personality (disorder) 

Emotionally unstable personality disorder 

Explosive personality (disorder) 
F60.4 Histrionic personality disorder 

Hysterical personality (disorder) 
Psychoinfantile personality (disorder) 

F60.5 Obsessive-compulsive personality disorder 

Anankastic personality (disorder) 
Compulsive personality (disorder) 

Obsessional personality (disorder) 

obsessive-compulsive disorder (F42) 
F60.6 Avoidant personality disorder 

Anxious personality disorder 

F60.7 Dependent personality disorder 
Asthenic personality (disorder) 

Inadequate personality (disorder) 

Passive personality (disorder) 

F60.8 Other specific personality disorders 

F60.81 Narcissistic personality disorder 

F60.89 Other specific personality disorders 
Eccentric personality disorder 

'Haltlose' type personality disorder 

Immature personality disorder 
Passive-aggressive personality disorder 

Psychoneurotic personality disorder 

Self-defeating personality disorder 
F60.9 Personality disorder, unspecified 

Character disorder NOS 

Character neurosis NOS 
Pathological personality NOS 

301 PERSONALITY 

DISORDERS* 

301.0 Paranoid Personality Disorder 

301.1 AFFECTIVE 

PERSONALITY* 

301.10 AFFECTIV PERSONALITY 

NOS 

301.11 CHRONIC HYPOMANIC 

PERSON 

301.12 CHR DEPRESSIVE PERSON 

301.13 Cyclothymic Disorder 

301.2 SCHIZOID PERSONALITY* 

301.20 Schizoid Personality Disorder 

301.21 INTROVERTED 

PERSONALITY 

301.22 Schizotypal Personality 

Disorder 

301.3 EXPLOSIVE 

PERSONALITY 

301.4 Obsessive-Compulsive 

Personality Disorder 

301.50 Histrionic Personality Disorder 

301.51 CHR FACTITIOUS ILLNESS 

301.59 HISTRIONIC PERSON NEC 

301.6 Dependent Personality 

Disorder 

301.7 Antisocial Personality 

Disorder 

301.8 OTHER PERSONALITY 

DIS* 

301.81 Narcissistic Personality 

Disorder 

301.82 Avoidant Personality Disorder 

301.83 Borderline Personality 

Disorder 

301.84 PASSIVE-AGGRESSIV 

PERSON 

301.89 PERSONALITY DISORDER 

NEC 

301.9 Personality Disorder NOS 
 

Substance Use Disorders F10-F19 

     
303 Alcohol dependence 

syndrome 
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304 Drug dependence 

305 Nondependent abuse of 

drugs 
 

303 ALCOHOL DEPENDENCE SYNDR* 
303.0 AC ALCOHOL INTOXICATION* 

303.00 Alcohol Intoxication 

303.01 AC ALCOHOL INTOX-CONTIN 
303.02 AC ALCOHOL INTOX-EPISOD 

303.03 AC ALCOHOL INTOX-REMISS 

303.9 ALCOHOL DEPEND NEC/NOS* 
303.90 Alcohol Dependence 

303.91 ALCOH DEP NEC/NOS-CONTIN 

303.92 ALCOH DEP NEC/NOS-EPISOD 
303.93 ALCOH DEP NEC/NOS-REMISS 

304 DRUG DEPENDENCE* 

304.0 OPIOID TYPE DEPENDENCE* 

304.00 Opioid Dependence 

304.01 OPIOID DEPEND-CONTIN 

304.02 OPIOID DEPENDENCE-EPISOD 
304.03 OPIOID DEPENDENCE-REMISS 

304.1 BARBITURATE DEPENDENCE* 

304.10 Sedative, Hypnotic, or Anxiolytic 
Dependence 

304.11 BARBITURAT DEPEND-CONTIN 

304.12 BARBITURAT DEPEND-EPISOD 
304.13 BARBITURAT DEPEND-REMISS 

304.2 COCAINE DEPENDENCE* 

304.20 Cocaine Dependence 
304.21 COCAINE DEPEND-CONTIN 

304.22 COCAINE DEPEND-EPISODIC 

304.23 COCAINE DEPEND-REMISS 
304.3 CANNABIS DEPENDENCE* 

304.30 Cannabis Dependence 

304.31 CANNABIS DEPEND-CONTIN 
304.32 CANNABIS DEPEND-EPISODIC 

304.33 CANNABIS DEPEND-REMISS 
304.4 AMPHETAMINE DEPENDENCE* 

304.40 Amphetamine Dependence 

304.41 AMPHETAMIN DEPEND-CONTIN 
304.42 AMPHETAMIN DEPEND-EPISOD 

304.43 AMPHETAMIN DEPEND-REMISS 

304.5 HALLUCINOGEN DEPENDENCE* 
304.50 Hallucinogen Dependence 

304.51 HALLUCINOGEN DEP-CONTIN 

304.52 HALLUCINOGEN DEP-EPISOD 
304.53 HALLUCINOGEN DEP-REMISS 

304.6 DRUG DEPENDENCE NEC* 

304.60 Inhalant Dependence or Phencyclidine 
Dependence 

304.61 DRUG DEPEND NEC-CONTIN 

304.62 DRUG DEPEND NEC-EPISODIC 
304.63 DRUG DEPEND NEC-IN REM 

304.7 OPIOID/OTHER DRUG DEPEND* 

304.70 OPIOID/OTHER DEP-UNSPEC 
304.71 OPIOID/OTHER DEP-CONTIN 

304.72 OPIOID/OTHER DEP-EPISOD 

304.73 OPIOID/OTHER DEP-REMISS 
304.8 COMB DRUG DEPENDENCE NEC* 

304.80 Polysubstance Dependence 

304.81 COMB DRUG DEP NEC-CONTIN 
304.82 COMB DRUG DEP NEC-EPISOD 

304.83 COMB DRUG DEP NEC-REMISS 

304.9 DRUG DEPENDENCE NOS* 
304.90 Other (or Unknown) Substance 

Dependence 

304.91 DRUG DEPEND NOS-CONTIN 
304.92 DRUG DEPEND NOS-EPISODIC 

304.93 DRUG DEPEND NOS-REMISS 
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305 NONDEPENDENT DRUG ABUSE* 
305.0 ALCOHOL ABUSE* 

305.00 Alcohol Abuse 

305.01 ALCOHOL ABUSE-CONTINUOUS 
305.02 ALCOHOL ABUSE-EPISODIC 

305.03 ALCOHOL ABUSE-IN REMISS 

305.1 Nicotine Dependence 
305.2 CANNABIS ABUSE* 

305.20 Cannabis Abuse 

305.21 CANNABIS ABUSE-CONTIN 
305.22 CANNABIS ABUSE-EPISODIC 

305.23 CANNABIS ABUSE-IN REMISS 

305.3 HALLUCINOGEN ABUSE* 
305.30 Hallucinogen Abuse 

305.31 HALLUCINOG ABUSE-CONTIN 

305.32 HALLUCINOG ABUSE-EPISOD 
305.33 HALLUCINOG ABUSE-REMISS 

305.4 BARBITURATE ABUSE* 

305.40 Sedative, Hypnotic, or Anxiolytic Abuse 

305.41 BARBITURATE ABUSE-CONTIN 

305.42 BARBITURATE ABUSE-EPISOD 

305.43 BARBITURATE ABUSE-REMISS 
305.5 OPIOID ABUSE* 

305.50 Opioid Abuse 

305.51 OPIOID ABUSE-CONTINUOUS 
305.52 OPIOID ABUSE-EPISODIC 

305.53 OPIOID ABUSE-IN REMISS 

305.6 COCAINE ABUSE* 
305.60 Cocaine Abuse 

305.61 COCAINE ABUSE-CONTINUOUS 

305.62 COCAINE ABUSE-EPISODIC 
305.63 COCAINE ABUSE-IN REMISS 

305.7 AMPHETAMINE ABUSE* 

305.70 Amphetamine Abuse 
305.71 AMPHETAMINE ABUSE-CONTIN 

305.72 AMPHETAMINE ABUSE-EPISOD 

305.73 AMPHETAMINE ABUSE-REMISS 

305.8 ANTIDEPRESSANT ABUSE* 

305.80 ANTIDEPRESS ABUSE-UNSPEC 

305.81 ANTIDEPRESS ABUSE-CONTIN 
305.82 ANTIDEPRESS ABUSE-EPISOD 

305.83 ANTIDEPRESS ABUSE-REMISS 

305.9 DRUG ABUSE NEC/NOS* 
305.90 Phencyclidine Abuse, Inhalant Abuse, 

Other (or Unknown) Substance Abuse 

305.91 DRUG ABUSE NEC-CONTIN 
305.92 DRUG ABUSE NEC-EPISODIC 

305.93 DRUG ABUSE NEC-IN REMISS 

 
291.3 Alcohol-Induced Psychotic Disorder, With 

Hallucinations 
291.4 PATHOLOGIC ALCOHOL INTOX 

291.5 Alcohol-Induced Psychotic Disorder, With 

Delusions 
291.8 ALCOHOLIC PSYCHOSIS NEC* 

291.81 Alcohol Withdrawal 

291.82 Alcohol-Induced Sleep Disorder 
291.89 Alcohol-Induced Mood Disorder; 

Alcohol-Induced Sexual Dysfunction; Alcohol-

Induced Sleep Disorder; Alcohol-Induced Anxiety 
Disorder 

291.9 Alcohol-Related Disorder NOS 

292 DRUG PSYCHOSES* 
292.0 Amphetamine, Cocaine, Nicotine, Opioid, 

or Other (or Unknown)] Withdrawal; Sedative, 

Hypnotic or Anxiolytic Withdrawal 
292.1 DRUG PARANOID/HALLUCINOS* 

292.11 Amphetamine, Cannabis, Cocaine, 

Hallucinogen, Inhalant, Opioid, Phencyclidine, or 
Other (or Unknown) Substance-Induced Psychotic 
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Disorder, With Delusions; Sedative, Hypnotic or 
Anxiolytic-Induced Psychotic Disorder, With 

Delusions 

292.12 Amphetamine, Cannabis, Cocaine, 
Hallucinogen, Inhalant, Opioid, Phencyclidine, or 

Other (or Unknown)] Substance-Induced Psychotic 

Disorder, With Hallucinations; Sedative-, Hypnotic- 
or Anxiolytic-Induced Psychotic Disorder, With 

Hallucinations 

292.2 PATHOLOGIC DRUG INTOX 
292.8 OTHER DRUG MENTAL DIS* 

292.81 Amphetamine, Cannabis, Cocaine, 

Hallucinogen, Inhalant, Opioid, Phencyclidine, or 
Other (or Unknown)] Substance Intoxication 

Delirium; Sedative, Hypnotic or Anxiolytic 

Intoxication or Withdrawal Delirium 
292.82 Inhalant or Other (or Unknown) 

Substance-Induced Persisting Dementia; Sedative-, 

Hypnotic- or Anxiolytic-Induced Persisting Dementia 

292.83 Other (or Unknown)] Substance-Induced 

Persisting Amnestic Disorder; Sedative-, Hypnotic- 

or Anxiolytic-Induced Persisting Amnestic Disorder 
292.84 Amphetamine, Cocaine, Hallucinogen, 

Inhalant, Opioid, Phencyclidine, or Other (or 

Unknown) Substance-Induced Mood Disorder; 
Sedative-, Hypnotic- or Anxiolytic-Induced Mood 

Disorder 

292.85 Amphetamine, Caffeine, Cocaine, Opioid,  
or Other (or Unknown) Substance-Induced Sleep 

Disorder, Sedative-, Hypnotic- or Anxiolytic-Induced 

Sleep Disorder 
292.89 Substance-Induced Anxiety Disorder, 

Sexual Disfunction, Sleep Disorder, or Intoxication 

(Refer to the DSM-IV-TR); Hallucinogen Persisting 
Perception Disorder 

292.9 Amphetamine, Caffeine, Cannabis, 

Cocaine, Hallucinogen, Inhalant, Nicotine, Opioid, 

Phencyclidine, or Other (or Unknown) Substance-

Related Disorder NOS; Sedative-, Hypnotic- or 

Anxiolytic-Related Disorder NOS 
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Appendix E-  

 

Sensitivity Analysis of Emergency Department Visit Dichotomization 

  ED visit Dichotomization cut-offs 

  

Lower than 

median 

>10 ED visits 

Full Cohort 

Median  

>13 ED visits 

MH only  

Median 

>14 ED visits 

Unadjusted 

OR 3.6 (3.4-3.7) 3.8 (5.6-4.0) 3.9 (3.7-4.1) 

Adjusted OR 3.9 (3.7-4.1) 4.1 (3.8-4.4) 4.2 (4.0-4.5) 

 

Chapter 3: Sensitivity analysis negative binomial versus logistic regression for ED visits and 

hospitalizations 

ED visits Hospital 

Independent variavles   Independent variables   

 Logistic Neg binomial Pvalue  Logistic Neg binomial  Pvalue 

 OR = 3.9 (3.7-4.1)  OR = 2.25 (2.0-2.3) <0.0001  OR = 2.6 (2.5-2.7) OR = 1.67 (1.6-1.7)  <0.0001 

  

Chapter 4: Sensitivity analysis negative binomial versus logistic regression for ED visits and 

hospitalizations 

ED visits Hospital 

Independent variavles 
  

Independent variavles 
  

 Logistic Negative Binomial Pvalue 
 

Logistic Negative Binomial Pvalue 

 OR = 1.2 (1.2-1.3)  OR= 1.6 (1.6-1.6) <0.0001 
 

OR = 1.0 (1.0-1.1)  OR =1.4 (1.3-1.4)  <0.0001 

 

Chapter 5: Sensitivity analysis negative binomial versus logistic regression for ED visits and 

hospitalizations 

ED visits 
 

Hospital 

Treatment Groups 
   

Treatment Groups 
  

 
Logistic Neg binomial Pvalue 

  
Logistic Neg binomial Pvalue 

tx1 0.2 (0.2-0.3) 0.08 (0.0-0.2) <0.0001 
 

tx1 0.6 (0.6-0.8) 0.6 (0.0-0.7) <0.0001 

tx2 
0.3 (0.3-0.4) 

0.9 (0.8-0.9) 0.0009 
 

tx2 
*1.0 (0.9-1.2) 

0.04 (0.2-0.9) <0.0001 

tx3 0.3 (0.3-0.4) 0.7 (0.7-0.8) <0.0001 
 

tx3 0.8 (0.7-0.9) 0.8 (0.7-0.9) <0.0001 

tx4 *0.6 (0.5-0.7) 1.3 (1.2-1.4) <0.0001 
 

tx4 *1.4 (1.2-1.7) 0.5 (0.4-0.6) <0.0001 
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Appendix F- Time to Event Analysis for All-Cause Mortality (ACM)  
 

Time to death for patients with and without a diagnosis of a mental disorder in OAT 

 

SAS Output 

Analysis of Maximum Likelihood Estimates 

Parameter   D

F 

Paramet

er 

Estimate 

Standar

d 

Error 

Chi-

Squar

e 

Pr > Chi

Sq 

Hazar

d 

Ratio 

95% 

Hazard 

Ratio 

Confidenc

e 

Limits 

Label 

age_gp 1 1 0.16478 0.03683 20.014

4 

<.0001 1.179 1.09

7 

1.26

7 

age_gp 1 

age_gp 2 1 0.16586 0.03611 21.090

5 

<.0001 1.180 1.10

0 

1.26

7 

age_gp 2 

age_gp 3 1 0.15851 0.03657 18.790

3 

<.0001 1.172 1.09

1 

1.25

9 

age_gp 3 

age_gp 4 1 0.12647 0.03690 11.749

3 

0.0006 1.135 1.05

6 

1.22

0 

age_gp 4 

age_gp 5 1 0.07313 0.03976 3.3832 0.0659 1.076 0.99

5 

1.16

3 

age_gp 5 

sex F 1 0.00610 0.00970 0.3950 0.5297 1.006 0.98

7 

1.02

5 

sex F 
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Analysis of Maximum Likelihood Estimates 

Parameter   D

F 

Paramet

er 

Estimate 

Standar

d 

Error 

Chi-

Squar

e 

Pr > Chi

Sq 

Hazar

d 

Ratio 

95% 

Hazard 

Ratio 

Confidenc

e 

Limits 

Label 

geo N

R 

1 0.00604 0.02148 0.0791 0.7786 1.006 0.96

5 

1.04

9 

geo NR 

geo N

U 

1 0.00571 0.01574 0.1317 0.7167 1.006 0.97

5 

1.03

7 

geo NU 

geo S

R 

1 0.000765

3 

0.01677 0.0021 0.9636 1.001 0.96

8 

1.03

4 

geo SR 

incquint 1 1 -0.00900 0.01578 0.3249 0.5687 0.991 0.96

1 

1.02

2 

incquint 1 

incquint 2 1 -0.00605 0.01666 0.1318 0.7166 0.994 0.96

2 

1.02

7 

incquint 2 

incquint 3 1 -

0.000886

8 

0.01733 0.0026 0.9592 0.999 0.96

6 

1.03

4 

incquint 3 

incquint 4 1 -

0.000319

1 

0.01807 0.0003 0.9859 1.000 0.96

5 

1.03

6 

incquint 4 

HIV_pstv 1 1 -0.12197 0.05774 4.4624 0.0346 0.885 0.79

0 

0.99

1 

HIV_pstv 1 

deep_tissue_infe

ctio 

1 1 -0.05689 0.02797 4.1370 0.0420 0.945 0.89

4 

0.99

8 

deep_tissue_infect

ion 1 

mh_dx 0 1 0.01067 0.01369 0.6074 0.4358 1.011 0.98

4 

1.03

8 

mh_dx 0 

No difference in the cumulative risk of having a mental disorder on the risk of death 
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Appendix G- Chapter 3 SAS Code 
 

**Import T1 (RUN T1 CODE); 

 

**SET UP; 

 

*Use only >2011; 

data t1; 

  set t1; 

if  indexyear>=2011 and indexyear<=2016; 

run; 

 

*Combine age groups; 

Data t1; 

  set t1; 

    if agegrp= '15-19' then age_gp= '1'; 

   if agegrp= '20-24' then age_gp= '1'; 

 if agegrp= '25-29' then age_gp='2' ; 

 if agegrp='30-34' then age_gp='2'; 

 if  agegrp= '35-39' then age_gp='3'; 

 if agegrp='40-44' then age_gp='3'; 

 if agegrp= '45-49' then age_gp='4'; 

 if agegrp='50-54' then age_gp='4'; 

 if agegrp= '55-64' then age_gp='5'; 

 if agegrp= '65+'  then age_gp='6'; 

 run; 

 

*Create Geo groups; 

Data t1; 

 set t1; 

 if northern_ont='1' AND rural='Y'  then geo='NR'; 

 else if northern_ont='1' and rural='N' then geo='NU'; 

 else if northern_ont='0' and rural='Y'  then geo='SR'; 

 else if northern_ont='0' and rural='N'  then geo='SU'; 

 run; 

 

*Create days_oat variable; 

data t1; 

 set t1; 

 days_OAT= coalesce (days_methadone, days_buprenorphine); 

 run; 

  

** Table 1: Characteristics of patient groups and check missing values; 

PROC FREQ DATA = t1; 

 TABLES mh_dx * sex 

     mh_dx * age_gp 
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     mh_dx * geo 

     mh_dx * incquint 

     mh_dx * HIV_pstv 

     mh_dx * deep_tissue_infection 

     mh_dx * all_cause_mortality  

     mh_dx * retention_1yr 

  / CHISQ  

 ; 

RUN; 

 

  **Clean and change categorical to numeric data; 

  data t1; 

 set t1; 

 if age_gp='1' then age_num=1; 

 else if age_gp='2' then age_num=2; 

 else if age_gp='3' then age_num=3; 

 else if age_gp='4' then age_num=4; 

 else if age_gp='5' then age_num=5; 

 else if age_gp='6' then age_num=6; 

 if sex='F' then sex_num=0; 

 else if sex='M' then sex_num=1; 

 sex_n=input(sex_num, 8.); 

run; 

 

data t1; 

 set t1; 

 if incquint=. then incquint=1; 

 if geo='' then delete; 

run; 

 

 

**table 2: Service use (billings); 

proc means data=t1 n mean median mode min max; 

  var num_ED_adm; 

  run; 

Proc means data=t1; 

  class mh_dx; 

  var num_ED_adm; 

  run; 

Proc npar1way wilcoxon data=t1; 

  class mh_dx; 

  var num_ED_adm; 

  run; 

proc means data=t1 n mean median mode min max; 

  var num_hosp_adm; 

  run; 
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Proc means data=t1; 

  class mh_dx; 

  var num_hosp_adm; 

  run; 

Proc npar1way wilcoxon data=t1; 

 CLASS mh_dx; 

 VAR num_hosp_adm; 

RUN; 

 

proc means data=t1 n mean median mode min max; 

  var days_methadone; 

  run; 

Proc means data=t1; 

  class mh_dx; 

  var days_methadone; 

  run; 

 

Proc npar1way wilcoxon data=t1; 

 CLASS mh_dx; 

 VAR days_methadone; 

RUN; 

proc means data=t1 n mean median mode min max; 

  var days_buprenorphine; 

  run; 

Proc means data=t1; 

  class mh_dx; 

  var days_buprenorphine; 

  run; 

 

Proc npar1way wilcoxon data=t1; 

 CLASS mh_dx; 

 VAR days_buprenorphine; 

RUN; 

Proc means data=t1 n mean median mode min max; 

  class mh_dx; 

  var days_oat; 

  run; 

 

Proc npar1way wilcoxon data=t1; 

 CLASS mh_dx; 

 VAR days_oat; 

RUN; 

 

 

*dichotimize health system use; 

data  t1; 
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  set  t1; 

  if num_ed_adm  <=9 then ED='0'; 

else if num_ed_adm >=10  then  ED='1'; 

run; 

 

data  t1; 

  set  t1; 

  if num_hosp_adm >=1 then hosp='1'; 

else if num_hosp_adm <=0  then  hosp='0'; 

run; 

 

 

 

**table 3: Impact of MH dx on 1 year treatment retention and mortality; 

*Unadjusted; 

proc freq data=t1; 

  tables mh_dx*ed / CHISQ /*nopercent noRow noCol*/; 

  run; 

proc logistic data=t1; 

 class mh_dx (ref='0') /param=ref; 

 model  ed (event= '1')= mh_dx ; 

run; 

Proc freq data=t1; 

  tables mh_dx*all_cause_mortality; 

  run; 

proc logistic data=t1; 

 class mh_dx (ref='0') /param=ref; 

 model  all_cause_mortality (event= '1')= mh_dx ; 

run; 

 

Proc freq data=t1; 

  tables mh_dx*hosp; 

  run; 

proc logistic data=t1; 

 class mh_dx (ref='0') /param=ref; 

 model  hosp (event= '1')= mh_dx; 

run; 

Proc freq data=t1; 

  tables mh_dx*retention_1yr; 

  run; 

proc logistic data=t1; 

 class mh_dx (ref='0') /param=ref; 

 model  retention_1yr (event= '1')= mh_dx; 

run; 
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* ADJUSTED ; 

proc logistic data=t1; 

 class agegrp(ref='65+') sex(ref='M') geo (ref='SU') incquint(ref='5') HIV_pstv(ref='0') 

deep_tissue_infection(ref='0') 

  mh_dx (ref='0')/param=ref; 

 model all_cause_mortality(event='1') = agegrp sex geo incquint hiv_pstv 

deep_tissue_infection mh_dx; 

run; 

 

 

proc logistic data=t1; 

 class agegrp(ref='65+') sex(ref='M') geo (ref='SU') incquint(ref='5') HIV_pstv(ref='0') 

deep_tissue_infection(ref='0') 

 mh_dx (ref='0')/param=ref; 

 model ed (event='1') = agegrp sex geo incquint hiv_pstv  deep_tissue_infection mh_dx; 

run; 

 

proc logistic data=t1; 

 class agegrp(ref='65+') sex(ref='M') geo (ref='SU') incquint(ref='5') HIV_pstv(ref='0') 

deep_tissue_infection(ref='0') 

 mh_dx (ref='0')/param=ref; 

 model hosp (event='1') = agegrp sex geo incquint hiv_pstv  deep_tissue_infection mh_dx; 

run; 

proc logistic data=t1; 

 class agegrp(ref='65+') sex(ref='M') geo (ref='SU') incquint(ref='5') HIV_pstv(ref='0') 

deep_tissue_infection(ref='0') 

  mh_dx (ref='0')/param=ref; 

 model retention_1yr (event='1') = agegrp sex geo incquint hiv_pstv deep_tissue_infection 

mh_dx; 

run; 
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Appendix H- Study outcomes related to the Concurrent Mental Disorders for OAT Patients (Chapter 3 

Regression Output) 

Odds Ratio Estimates    

Effect Point 

Estimat

e 

95% Wald 

  Confidence Limits 

agegrp 15-19 vs 65+ 0.072 0.055 0.094 

agegrp 20-24 vs 65+ 0.08 0.069 0.093 

agegrp 25-29 vs 65+ 0.089 0.077 0.103 

agegrp 30-34 vs 65+ 0.098 0.085 0.114 

agegrp 35-39 vs 65+ 0.132 0.114 0.153 

agegrp 40-44 vs 65+ 0.188 0.163 0.217 

agegrp 45-49 vs 65+ 0.268 0.233 0.308 

agegrp 50-54 vs 65+ 0.317 0.275 0.366 

agegrp 55-64 vs 65+ 0.449 0.389 0.517 

sex F vs M 0.9 0.846 0.957 

geo NR vs SU 0.745 0.627 0.884 

geo NU vs SU 1.052 0.953 1.162 

geo SR vs SU 0.998 0.893 1.116 

incquint 1 vs 5 1.21 1.091 1.341 

incquint 2 vs 5 1.095 0.982 1.222 

incquint 3 vs 5 0.979 0.872 1.1 

incquint 4 vs 5 1.029 0.912 1.16 

HIV_pstv 1 vs 0 3.181 2.644 3.826 

deep_tissue_infectio 1 vs 0 2.272 2.025 2.55 

mh_dx 1 vs 0 1.37 1.235 1.519 
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Appendix I- Study outcomes related to Active Engagement in OAT (Chapter 4 Baseline Regression 

Results) 

Outcome

s 

RR  95% CI 

All-Cause Mortality  

North 0.5 0.3-0.7 

South 0.4 0.4-0.5 

ED visits   

North 0.1 0.8-1.4 

South 1.0 0.9-1.2 

Opioid-related ED visits 

North 0.9 0.5-1.3 

South 0.8 0.7-0.9 

Mental health related ED visits 

North 0.9 0.5-1.5 

South 0.9 0.7-1.1 

Hospitalizations  

North 1.2 0.9-1.6 

South 1.1 0.9-1.2 

Opioid-related hospitalizations 

North 0.8 0.5-1.3 

South 0.7 0.6-0.9 

Mental health-related 

hospitalizations 

North 1.0 1.0-1.0 

South 1.0 1.0-1.0 
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Appendix J- Chapter 4 SAS Code 
 

*SET UP;*paper 3- master6 code; 

 

LIBNAME main '\\vicessasdat1\ProjectDirectory\2018 0970 088 000\DAS Data';  

data master; 

set main.P970_088_master; 

run; 

proc sort data= master; 

by id; 

run; 

 

*join mehtadone and buprenirphine into OAT; 

data t1; 

 set t1; 

 days_OAT= coalesce (days_methadone, days_buprenorphine); 

 run; 

 

**concurrent at psych1 month ; 

Data psych_OHIP_30days; 

   set main.p970_088_OHIP; 

   where -30<=days_to_servdate<=30 and feecode in 

  ('A190', 'A193' , 'A194', 'A195' , 'A196','A395', 'A695', 'A795', 'A895', 'K187', 'K188',  

       'K189','K192', 'K195','K197', 'K203', 'K204', 'K205', 'K208', 'K209', 'K630', 'K701'); 

  Psych_ohip_30days= '1'; 

Run; 

 

Proc sort data=Psych_ohip_30days 

 Out=psych_OHIP_ind_30days (keep=id psych_ohip_30days) 

 Nodupkey; 

By id; 

Run; 

 

Data OAT_30days; 

   set main.p970_088_OHIP; 

   where -30<=days_to_servdate<=30 and 

      feecode in ('A680', 'A957', 'K682', 'K683', 'K684',  

     'G040', 'G041', 'G042''G043'); 

   OAT_30days= '1'; 

   run; 

 

Proc sort data=OAT_30days 

 Out=OAT_ind_30days (keep =id OAT_30days) 

 Nodupkey; 

By id; 

Run; 
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**Concurrent PC 1 month; 

Data pmcare_OHIP_30days; 

 Set main.p970_088_OHIP; 

where -30<= days_to_servdate<= 30 and 

    Feecode in  ('K004', 'K005', 'K006', 'K007','K010', 'K012', 'K013', 'K019', 'K020', 

'K024', 'K025','K680', 'Q020', 'Q021'); 

Pmcare_ohip_30days= '1'; 

Run; 

 

Proc sort data=pmcare_ohip_30days 

 Out=pmcare_OHIP_ind_30days (keep=id pmcare_ohip_30days) 

 Nodupkey; 

By id; 

Run; 

data t1; 

  set t1; 

  char_id = put(id,$10.); 

  drop id; 

  rename char_id=id; 

  run; 

data t1; 

  set t1; 

  char_incquint = put(incquint,$10.); 

  drop incquint; 

  rename char_incquint=incquint; 

  run; 

data t1; 

set t1; 

days_to_dthdate_numeric= input (days_to_dthdate, best12.); 

rename days_to_dthdate= days_to_hiv_dthdate_numeric; 

  run; 

data t1; 

set t1; 

days_to_hiv_diagdate_numeric= input (days_to_hiv_diagdate, best12.); 

rename days_to_hiv_diagdate= days_to_hiv_diagdate_numeric; 

run; 

**merge; 

data master2; 

  merge master 

     PSYCH_OHIP_ind_30days 

  pmcare_OHIP_ind_30days 

  OAT_ind_30days 

  t1; 

  by id; 

run; 

**create variables; 
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data master2; 

   set master2; 

   if  psych_OHIP_30days= '1' and OAT_30days= '1' then concurrent_psych_1month= '1'; 

  else concurrent_psych_1month= '0'; 

   if  pmcare_OHIP_30days= '1' and OAT_30days= '1' then concurrent_pmcare_1month= 

'1'; 

 else concurrent_pmcare_1month= '0'; 

 run; 

 

**concurrent at 3 months; 

 *concurrent PSYCH at 3 months; 

 Data psych_OHIP_90days; 

    set main.p970_088_OHIP; 

    where -30<=days_to_servdate<=90 and feecode in 

   ('A190', 'A193' , 'A194', 'A195' , 'A196','A395', 'A695', 'A795', 'A895', 'K187', 'K188',  

        'K189','K192', 'K195','K197', 'K203', 'K204', 'K205', 'K208', 'K209', 'K630', 'K701'); 

   Psych_ohip_90days= '1'; 

 Run; 

 

 Proc sort data=Psych_ohip_90days 

  Out=psych_OHIP_ind_90days (keep=id psych_ohip_90days) 

  Nodupkey; 

 By id; 

 Run; 

 

 Data OAT_90days; 

    set main.p970_088_ohip; 

    where -30<=days_to_servdate<=90 and 

      feecode in ('A680', 'A957', 'K682', 'K683', 'K684',  

     'G040', 'G041', 'G042''G043'); 

    OAT_90days= '1'; 

    run; 

 Proc sort data=OAT_90days 

  Out=OAT_ind_90days (keep =id OAT_90days) 

  Nodupkey; 

 By id; 

 Run; 

 **Concurrent PC at 3 months; 

 Data pmcare_OHIP_90days; 

  Set main.p970_088_OHIP; 

  where -30<= days_to_servdate<= 90 and 

     Feecode in  ('K004', 'K005', 'K006', 'K007','K010', 'K012', 'K013', 'K019', 

'K020', 'K024', 'K025','K680', 'Q020', 'Q021'); 

 Pmcare_ohip_90days= '1'; 

 Run; 
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 Proc sort data=pmcare_ohip_90days 

  Out=pmcare_OHIP_ind_90days (keep=id pmcare_ohip_90days) 

  Nodupkey; 

 By id; 

 Run; 

 **merge; 

 data master3; 

   merge master 

      PSYCH_OHIP_ind_90days 

  master2 

   pmcare_OHIP_ind_90days 

   OAT_ind_90days 

   t1; 

   by id; 

 run; 

**create concurrent variables; 

data master3; 

   set master3; 

   if  psych_OHIP_90days= '1' and OAT_90days= '1' then concurrent_psych_3month= '1'; 

   else concurrent_psych_3month= '0'; 

   if  pmcare_OHIP_90days= '1' and OAT_90days= '1' then concurrent_pmcare_3month= 

'1'; 

  else concurrent_pmcare_3month= '0'; 

 run; 

 **CONCURRENT AT 6 MONTHS 

  *concurrent PSYCH at 6 months; 

 Data psych_OHIP_180days; 

    set main.p970_088_OHIP; 

    where -30<=days_to_servdate<=180 and feecode in 

   ('A190', 'A193' , 'A194', 'A195' , 'A196','A395', 'A695', 'A795', 'A895', 'K187', 'K188',  

        'K189','K192', 'K195','K197', 'K203', 'K204', 'K205', 'K208', 'K209', 'K630', 'K701'); 

   Psych_ohip_180days= '1'; 

 Run; 

 

 Proc sort data=Psych_ohip_180days 

  Out=psych_OHIP_ind_180days (keep=id psych_ohip_180days) 

  Nodupkey; 

 By id; 

 Run; 

 

 Data OAT_180days; 

    set main.p970_088_ohip; 

    where -30<=days_to_servdate<=180 and 

      feecode in ('A680', 'A957', 'K682', 'K683', 'K684',  

     'G040', 'G041', 'G042''G043'); 

    OAT_180days= '1'; 
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    run; 

 Proc sort data=OAT_180days 

  Out=OAT_ind_180days (keep =id OAT_180days) 

  Nodupkey; 

 By id; 

 Run; 

 **Concurrent PC AT 6 MONTHS; 

 Data pmcare_OHIP_180days; 

  Set main.p970_088_OHIP; 

  where -30<= days_to_servdate<= 180 and 

     Feecode in  ('K004', 'K005', 'K006', 'K007','K010', 'K012', 'K013', 'K019', 

'K020', 'K024', 'K025','K680', 'Q020', 'Q021'); 

 Pmcare_ohip_180days= '1'; 

 Run; 

 

 Proc sort data=pmcare_ohip_180days 

  Out=pmcare_OHIP_ind_180days (keep=id pmcare_ohip_180days) 

  Nodupkey; 

 By id; 

 Run; 

 **merge; 

 data master4; 

   merge master 

      PSYCH_OHIP_ind_180days 

   master2 

   master3 

   pmcare_OHIP_ind_180days 

   OAT_ind_180days 

   t1; 

   by id; 

 run; 

 

 data master4; 

   set master4; 

   if  psych_OHIP_180days= '1' and OAT_180days= '1' then concurrent_psych_6month= 

'1'; 

  else concurrent_psych_6month= '0'; 

   if  pmcare_OHIP_180days= '1' and OAT_180days= '1' then 

concurrent_pmcare_6month= '1'; 

  else concurrent_pmcare_6month= '0'; 

 run; 

 

** concurrent at 9months; 

 *psych AT 9 MONTHS; 

 Data psych_OHIP_270days; 

    set main.p970_088_OHIP; 
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    where-30<=days_to_servdate<=270 and feecode in 

   ('A190', 'A193' , 'A194', 'A195' , 'A196','A395', 'A695', 'A795', 'A895', 'K187', 'K188',  

        'K189','K192', 'K195','K197', 'K203', 'K204', 'K205', 'K208', 'K209', 'K630', 'K701'); 

   Psych_ohip_270days= '1'; 

 Run; 

 

 Proc sort data=Psych_ohip_270days 

  Out=psych_OHIP_ind_270days (keep=id psych_ohip_270days) 

  Nodupkey; 

 By id; 

 Run; 

 

 

 Data OAT_270days; 

    set main.p970_088_OHIP; 

    where -30<=days_to_servdate<=270 and 

      feecode in ('A680', 'A957', 'K682', 'K683', 'K684',  

     'G040', 'G041', 'G042''G043'); 

    OAT_270days= '1'; 

    run; 

 Proc sort data=OAT_270days 

  Out=OAT_ind_270days (keep =id OAT_270days) 

  Nodupkey; 

 By id; 

 Run; 

 **Concurrent PC AT 9 MONTHS; 

 Data pmcare_OHIP_270days; 

  Set main.p970_088_OHIP; 

  where -30<= days_to_servdate<= 270 and 

     Feecode in  ('K004', 'K005', 'K006', 'K007','K010', 'K012', 'K013', 'K019', 

'K020', 'K024', 'K025','K680', 'Q020', 'Q021'); 

 Pmcare_ohip_270days= '1'; 

 Run; 

 

 Proc sort data=pmcare_ohip_270days 

  Out=pmcare_OHIP_ind_270days (keep=id pmcare_ohip_270days) 

  Nodupkey; 

 By id; 

 Run; 

 **merge; 

 data master5; 

   merge master 

      PSYCH_OHIP_ind_270days 

  master2 

  master3 

  master4 
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   pmcare_OHIP_ind_270days 

   OAT_ind_270days 

   t1; 

   by id; 

 run; 

 

data master5; 

   set master5; 

   if psych_OHIP_270days= '1' and OAT_270days= '1' then concurrent_psych_9month= 

'1'; 

  else concurrent_psych_9month= '0'; 

   if pmcare_OHIP_270days= '1' and OAT_270days= '1' then 

concurrent_pmcare_9month= '1'; 

  else concurrent_pmcare_9month= '0'; 

 run; 

 

**Concurrent at one year; 

 *PSYCH; 

Data psych_OHIP; 

   set main.p970_088_OHIP; 

   where -30<=days_to_servdate<=365 and feecode in 

  ('A190', 'A193' , 'A194', 'A195' , 'A196','A395', 'A695', 'A795', 'A895', 'K187', 'K188',  

       'K189','K192', 'K195','K197', 'K203', 'K204', 'K205', 'K208', 'K209', 'K630', 'K701'); 

  Psych_ohip= '1'; 

Run; 

 

Proc sort data=psych_ohip 

 Out=psych_OHIP_ind (keep=id psych_ohip) 

 Nodupkey; 

By id; 

Run; 

 

Data OAT; 

   set main.p970_088_ohip; 

   where -30<=days_to_servdate<=365 and 

      feecode in ('A680', 'A957', 'K682', 'K683', 'K684',  

     'G040', 'G041', 'G042''G043'); 

   OAT= '1'; 

   run; 

Proc sort data=oat 

 Out=OAT_ind (keep =id oat) 

 Nodupkey; 

By id; 

Run; 
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**PC AT ONE YEAR; 

Data pmcare_OHIP; 

 Set main.p970_088_OHIP; 

 where -30<= days_to_servdate<= 365 and 

    Feecode in  ('K004', 'K005', 'K006', 'K007','K010', 'K012', 'K013', 'K019', 'K020', 

'K024', 'K025','K680', 'Q020', 'Q021'); 

Pmcare_ohip= '1'; 

Run; 

 

Proc sort data=pmcare_ohip 

 Out=pmcare_OHIP_ind (keep=id pmcare_ohip) 

 Nodupkey; 

By id; 

Run; 

 

**merge; 

data master6; 

  merge master 

     PSYCH_OHIP_ind 

  Pmcare_OHIP_ind 

  master2 

  master3 

  master4 

  master5 

  OAT_ind 

  t1; 

  by id; 

run; 

 

data master6; 

   set master6; 

   if psych_OHIP= '1'  and OAT= '1' then  concurrent_psych_1year= '1'; 

  else concurrent_psych_1year= '0'; 

   if pmcare_OHIP= '1' and OAT= '1' then  concurrent_pmcare_1year= '1'; 

  else concurrent_pmcare_1year= '0'; 

 run; 

 

**Concurrent at 15month; 

 *PSYCH; 

Data psych_OHIP; 

   set main.p970_088_OHIP; 

   where -30<=days_to_servdate<=455 and feecode in 

  ('A190', 'A193' , 'A194', 'A195' , 'A196','A395', 'A695', 'A795', 'A895', 'K187', 'K188',  

       'K189','K192', 'K195','K197', 'K203', 'K204', 'K205', 'K208', 'K209', 'K630', 'K701'); 

  Psych_ohip= '1'; 

Run; 
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Proc sort data=psych_ohip 

 Out=psych_OHIP_ind (keep=id psych_ohip) 

 Nodupkey; 

By id; 

Run; 

 

Data OAT; 

   set main.p970_088_ohip; 

   where -30<=days_to_servdate<=455 and 

      feecode in ('A680', 'A957', 'K682', 'K683', 'K684',  

     'G040', 'G041', 'G042''G043'); 

   OAT= '1'; 

   run; 

Proc sort data=oat 

 Out=OAT_ind (keep =id oat) 

 Nodupkey; 

By id; 

Run; 

 

 

**PC AT ONE YEAR; 

Data pmcare_OHIP; 

 Set main.p970_088_OHIP; 

 where -30<= days_to_servdate<= 455 and 

    Feecode in  ('K004', 'K005', 'K006', 'K007','K010', 'K012', 'K013', 'K019', 'K020', 

'K024', 'K025','K680', 'Q020', 'Q021'); 

Pmcare_ohip= '1'; 

Run; 

 

Proc sort data=pmcare_ohip 

 Out=pmcare_OHIP_ind (keep=id pmcare_ohip) 

 Nodupkey; 

By id; 

Run; 

 

**merge; 

data master7; 

  merge master 

     PSYCH_OHIP_ind 

  Pmcare_OHIP_ind 

  master2 

  master3 

  master4 

  master5 

  master6 
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  OAT_ind 

  t1; 

  by id; 

run; 

 

data master7; 

   set master7; 

   if psych_OHIP= '1'  and OAT= '1' then  concurrent_psych_15month= '1'; 

  else concurrent_psych_15month= '0'; 

   if pmcare_OHIP= '1' and OAT= '1' then  concurrent_pmcare_15month= '1'; 

  else concurrent_pmcare_15month= '0'; 

 run; 

 

*3months; 

 PROC IMPORT OUT= WORK.newmaster6  

            DATAFILE= "\\vicessasdat1\ProjectDirectory\2018 0970 088 000 

\User Data\Kristen thesis\Paper 3- Concurrent\master.csv"  

            DBMS=CSV REPLACE; 

     GETNAMES=YES; 

     DATAROW=2;  

RUN; 

data master; 

  set newmaster6_visits; 

/*where indexyear between 2011 and 2016;*/ 

if indexyear>=2011 and indexyear<=2016; 

/*if northern_ont=1; 

if northern_ont=0;*/ 

if mh_dx=1; 

run; 

data master; 

  merge newmaster6_visits 

     newt1; 

  by id; 

run; 

 

/*DATA T1; 

 SET T1; 

  deathyear = put(FLOOR(indexyear + days_to_dthdate / 365), 4.); 

RUN; */ 

  

*set up; 

*new data; 

 

Data master; 

 set master; 

if intx=1 then intx=1; 
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else intx=0; 

run; 

data master; 

 set master; 

if psych_ohip=1 then psych_ohip=1; 

if psych_ohip=. then psych_ohip=0; 

run; 

Proc freq data=master; 

 table psych_ohip; 

run; 

Proc freq data=master; 

 table mh_service; 

run; 

proc freq data=master; 

  table indexyear*concurrent_psych_3month; 

  run; 

data master; 

  set newmaster6_visits; 

/*where indexyear between 2011 and 2016;*/ 

if indexyear>=2011 and indexyear<=2016; 

if northern_ont=1; 

/*if northern_ont=0;*/ 

if mh_dx=1; 

run; 

Data master; 

 set master; 

 if northern_ont='1' AND rural='Y'  then geo='NR'; 

 else if northern_ont='1' and rural='N' then geo='NU'; 

 else if northern_ont='0' and rural='Y'  then geo='SR'; 

 else if northern_ont='0' and rural='N'  then geo='SU'; 

 run; 

Data master; 

 set master; 

if agegrp= '15-19' then age_gp= '1'; 

   if agegrp= '20-24' then age_gp= '1'; 

 if agegrp= '25-29' then age_gp='2' ; 

 if agegrp='30-34' then age_gp='2'; 

 if  agegrp= '35-39' then age_gp='3'; 

 if agegrp='40-44' then age_gp='3'; 

 if agegrp= '45-49' then age_gp='4'; 

 if agegrp='50-54' then age_gp='4'; 

 if agegrp= '55-64' then age_gp='5'; 

 if agegrp= '65+'  then age_gp='6'; 

 run; 

data master; 

 set master; 
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 days_OAT= coalesce (days_methadone, days_buprenorphine); 

 run; 

data master; 

  set master; 

  if days_oat<=60 then OAT_ret=1; 

  else if days_oat>=61 and days_oat<=120 then OAT_ret=2; 

  else if days_oat>=121 and days_oat<=180 then OAT_ret=3; 

  else if days_oat>=181 and days_oat<=240 then OAT_ret=4; 

  else if days_oat>=241 and days_oat<=365 then OAT_ret=5; 

  else if days_oat>365 then OAT_ret=6; 

  run; 

/*data  master; 

  set  master; 

  if num_ed_adm  <=10 then ED='0'; 

else if num_ed_adm >=11  then  ED='1'; 

run; 

 

data  master; 

  set  master; 

  if num_hosp_adm <=0 then binhosp='0'; 

else if num_hosp_adm >=1  then  binhosp='1'; 

run;*/ 

data  master; 

  set  master; 

  if num_mh_hosp <=0 then mh_hosp='0'; 

else if num_mh_hosp >=1  then  mh_hosp='1'; 

run; 

Data master; 

 set master; 

 if ed_oud=. then ed_oud=0; 

 if ed_mh=. then ed_mh=0; 

 if ed_other=. then ed_other=0; 

 if hosp_oud=. then hosp_oud=0; 

 if hosp_other=. then hosp_other=0; 

run; 

 

/*data  master; 

  set  master; 

  if num_ed_adm  <=10 then ED='0'; 

else if num_ed_adm >=11  then  ED='1'; 

run; 

 

data  master; 

  set  master; 

  if num_hosp_adm <=0 then binhosp='0'; 

else if num_hosp_adm >=1  then  binhosp='1'; 
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run;*/ 

data  master; 

  set  master; 

  if num_mh_hosp <=0 then mh_hosp='0'; 

else if num_mh_hosp >=1  then  mh_hosp='1'; 

run; 

Data master; 

 set master; 

 if ed_oud=. then ed_oud=0; 

 if ed_mh=. then ed_mh=0; 

 if ed_other=. then ed_other=0; 

 if hosp_oud=. then hosp_oud=0; 

 if hosp_other=. then hosp_other=0; 

run; 

data master; 

  set master; 

 if num_psycare<=0 then psycare=0; 

 else if num_psycare>=1 and num_psycare<=5 then psycare=1; 

 else if num_psycare>=6 and num_psycare<=10 then psycare=2; 

 else if num_psycare>11  then psycare=3; 

 run; 

 

 

/*data master; 

  set master; 

if psycare<=0 and OAT_90days=1 then psych_oat_6mth=0; 

else if num_psycare>=1 and num_psycare<=5 and OAT_90days=1 then psych_oat_6mth=1; 

else if num_psycare>=6 and num_psycare<=10 and OAT_90days=1 then psych_oat_6mth=2; 

else if num_psycare>11  and OAT_90days=1 then psych_oat_6mth=3; 

run;*/ 

data master; 

  set master; 

 if num_prmcare<=0 then pmcare=0; 

 else if num_prmcare>=1 and num_prmcare<=5 then pmcare=1; 

 else if num_prmcare>=6 and num_prmcare<=10 then pmcare=2; 

 else if num_prmcare>11  then pmcare=3; 

 run; 

/*  set master; 

if num_prmcare<=0 and OAT_90days=1 then pc_oat_6mth=0; 

else if num_prmcare>=1 and num_prmcare<=5 and OAT_90days=1 then pc_oat_6mth=1; 

else if num_prmcare>=6 and num_prmcare<=10 and OAT_90days=1 then pc_oat_6mth=2; 

else if num_prmcare>11  and OAT_90days=1 then pc_oat_6mth=3; 

run;*/ 

 

 

proc freq data=master; 
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 tables concurrent_psych_3month* age_gp 

  concurrent_psych_3month*sex  

  concurrent_psych_3month*geo  

  concurrent_psych_3month* incquint  

  concurrent_psych_3month* ed_other  

  concurrent_psych_3month* hosp_other  

  concurrent_psych_3month* mh_hosp 

  concurrent_psych_3month* hosp_oud 

  concurrent_psych_3month* ed_oud 

  concurrent_psych_3month* ed_mh 

  concurrent_psych_3month*deep_tissue_infection  

  concurrent_psych_3month*HIV_pstv  

  concurrent_psych_3month*OAT_ret 

  concurrent_psych_3month*all_cause_mortality; 

run; 

 

 

* Fill in missing incquint as incquint=1; 

data master; 

 set master; 

 if incquint=. then incquint=1; 

run; 

data master; 

 set master; 

 if age_gp='1' then age_num=1; 

 else if age_gp='2' then age_num=2; 

 else if age_gp='3' then age_num=3; 

 else if age_gp='4' then age_num=4; 

 else if age_gp='5' then age_num=5; 

 else if age_gp='6' then age_num=6; 

 if sex='F' then sex_num=0; 

 else if sex='M' then sex_num=1; 

 sex_n=input(sex_num, 8.); 

run; 

*dummy variable coding for exct matching; 

DATA master; 

SET master; 

IF oat_ret=1 then OAT_60=1; 

else OAT_60=0; 

if oat_ret=2 then OAT_120=1; 

else OAT_120=0; 

IF oat_ret=3 then OAT_180=1; 

else OAT_180=0; 

IF oat_ret=4 then OAT_240=1; 

else OAT_240=0; 

IF oat_ret=5 then OAT_365=1; 
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else OAT_365=0; 

IF oat_ret=6 then OAT_366=1; 

else OAT_366=0; 

run; 

*verify dummy variables; 

proc freq data=master; 

tables OAT_60 OAT_120 OAT_180 OAT_240 OAT_365 OAT_366; 

run; 

%stddiff(inds=master, 

  groupvar=concurrent_psych_3month, 

  charvars=sex_num age_num geo incquint deep_tissue_infection HIV_pstv oat_ret 

); 

proc freq data=master; 

table concurrent_psych_3month; 

run; 

 

* Calculate logit propensity scores and match on caliper width; 

 

proc psmatch data=master region=cs; 

 class concurrent_psych_3month age_gp sex geo incquint deep_tissue_infection HIV_pstv 

oat_ret; 

 psmodel concurrent_psych_3month(treated='1') = sex age_gp geo incquint 

deep_tissue_infection HIV_pstv  

 oat_ret deep_tissue_infection*HIV_pstv; 

 match method=greedy (k=1) stat=lps caliper=0.2 /*exact=(HIV_pstv 

deep_tissue_infection oat_ret)*/ ; 

 assess lps var=(sex age_gp geo incquint deep_tissue_infection HIV_pstv  

 oat_ret)/ weight=none plots=(boxplot barchart); 

 output out(obs=match)=Outgs lps=_Lps matchid=_MatchID; 

run; 

 

* Recode categorical variables with numeric values; 

data outgs2; 

 set outgs; 

 if age_gp='1' then age_num=1; 

 else if age_gp='2' then age_num=2; 

 else if age_gp='3' then age_num=3; 

 else if age_gp='4' then age_num=4; 

 else if age_gp='5' then age_num=5; 

 else if age_gp='6' then age_num=6; 

 if sex='F' then sex_num=0; 

 else if sex='M' then sex_num=1; 

 sex_n=input(sex_num, 8.); 

run; 

 

* Check new variables; 
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* Open and run stddiff macro file; 

 

* Test accuracy of matching with external standardized difference macro; 

%stddiff(inds=Outgs2, 

  groupvar=concurrent_psych_3month, 

  charvars=sex_num age_num geo incquint deep_tissue_infection HIV_pstv 

OAT_ret ); 

 

* Sort by matched pair ID; 

proc sort data=outgs2; 

 by _MatchID; 

run; 

 

* Create control dataset; 

data control; 

 set outgs2; 

 if concurrent_psych_3month=0; 

 keep id _MatchID concurrent_psych_3month all_cause_mortality ed_other hosp_other 

ed_oud ed_mh mh_hosp hosp_oud; 

 rename id=id0 concurrent_psych_3month=cp3month0 all_cause_mortality=acm0 

ed_other=ed0 hosp_other=hosp0 

   ed_oud=ed_oud0 ed_mh=ed_mh0 mh_hosp=mh_hosp0 

hosp_oud=hosp_oud0; 

run; 

 

* Create treatment dataset; 

data treatment; 

 set outgs2; 

 if concurrent_psych_3month=1; 

 keep id _MatchID concurrent_psych_3month all_cause_mortality ed_other hosp_other 

ed_oud ed_mh mh_hosp hosp_oud; 

 rename id=id1 concurrent_psych_3month=cp3month1 all_cause_mortality=acm1 

ed_other=ed1 hosp_other=hosp1 

   ed_oud=ed_oud1 ed_mh=ed_mh1 mh_hosp=mh_hosp1 

hosp_oud=hosp_oud1; 

run; 

 

* Confirm cases/controls separated correctly; 

proc freq data=control; 

 table cp3month0; 

run; 

proc freq data=treatment; 

 table cp3month1; 

run; 
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* Merge treatment and control datasets to obtain as wide form variables for paired crosstab; 

data fin; 

 merge control treatment; 

 by _MatchID; 

run; 

 

* Check outcome proportions; 

 

 

* Use McNemar test to test significance of outcome differences between treatment groups; 

proc freq data=fin; 

 exact agree; 

 tables acm0 acm1 acm0*acm1 / agree; 

run; 

proc freq data=fin; 

 exact agree; 

 tables ed0 ed1 ed0*ed1 / agree; 

run; 

proc freq data=fin; 

 exact agree; 

 tables hosp0 hosp1 hosp0*hosp1 / agree; 

run; 

 

 

proc freq data=fin; 

 exact agree; 

 tables ed_mh0 ed_mh1 ed_mh0*ed_mh1 / agree; 

run; 

proc freq data=fin; 

 exact agree; 

 tables ed_oud0 ed_oud1 ed_oud0*ed_oud1 / agree; 

run; 

proc freq data=fin; 

 exact agree; 

 tables mh_hosp1 mh_hosp0 mh_hosp0*mh_hosp1 / agree; 

run; 

proc freq data=fin; 

 exact agree; 

 tables hosp_oud1 hosp_oud0 hosp_oud0*hosp_oud1 / agree; 

run; 

 

*6 months 

PROC IMPORT OUT= WORK.newmaster6  

            DATAFILE= "\\vicessasdat1\ProjectDirectory\2018 0970 088 000\User Data\Kristen 

thesis\Paper 3- Concurrent"  

            DBMS=CSV REPLACE; 
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     GETNAMES=YES; 

     DATAROW=2;  

RUN; 

 

data master; 

  set newmaster6_visits; 

/*where indexyear between 2011 and 2016;*/ 

if indexyear>=2011 and indexyear<=2016; 

/*if northern_ont=1; 

if northern_ont=0;*/ 

if mh_dx=1; 

run; 

*check for missing values; 

proc freq data=master; 

 tables concurrent_psych_1year agegrp sex northern_ont incquint mh_dx ed hosp; 

run; 

proc freq data =master; 

  table indexyear*concurrent_psych_1year; 

  run; 

Data master; 

 set master; 

 if northern_ont='1' AND rural='Y'  then geo='NR'; 

 else if northern_ont='1' and rural='N' then geo='NU'; 

 else if northern_ont='0' and rural='Y'  then geo='SR'; 

 else if northern_ont='0' and rural='N'  then geo='SU'; 

 run; 

 

 

Data master; 

 set master; 

if agegrp= '15-19' then age_gp= '1'; 

   if agegrp= '20-24' then age_gp= '1'; 

 if agegrp= '25-29' then age_gp='2' ; 

 if agegrp='30-34' then age_gp='2'; 

 if  agegrp= '35-39' then age_gp='3'; 

 if agegrp='40-44' then age_gp='3'; 

 if agegrp= '45-49' then age_gp='4'; 

 if agegrp='50-54' then age_gp='4'; 

 if agegrp= '55-64' then age_gp='5'; 

 if agegrp= '65+'  then age_gp='6'; 

 run; 

data master; 

 set master; 

 days_OAT= coalesce (days_methadone, days_buprenorphine); 

 run; 

data master; 
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  set master; 

  if days_oat<=60 then OAT_ret=1; 

  else if days_oat>=61 and days_oat<=120 then OAT_ret=2; 

  else if days_oat>=121 and days_oat<=180 then OAT_ret=3; 

  else if days_oat>=181 and days_oat<=240 then OAT_ret=4; 

  else if days_oat>=241 and days_oat<=365 then OAT_ret=5; 

  else if days_oat>365 then OAT_ret=6; 

  run; 

 

 

data master; 

 set  master; 

  if num_ed_adm  <=10 then ED='0'; 

else if num_ed_adm >=9  then  ED='1'; 

run; 

 

data  master; 

  set  master; 

  if num_hosp_adm >=1 then hosp='1'; 

else if num_hosp_adm <=0  then  hosp='0'; 

run; 

 

proc freq data =master; 

  table indexyear*CONCURRENT_PSYCH_1YEAR; 

  run; 

proc univariate data=master; 

 var num_ED_adm; 

 run; 

 

 Proc means data=t1; 

  class mh_dx; 

  var num_ED_adm; 

  run; 

proc freq data=master; 

 tables CONCURRENT_PSYCH_1YEAR* age_gp 

  CONCURRENT_PSYCH_1YEAR*sex  

  CONCURRENT_PSYCH_1YEAR*geo  

  CONCURRENT_PSYCH_1YEAR* incquint  

  CONCURRENT_PSYCH_1YEAR* ed_other 

  CONCURRENT_PSYCH_1YEAR* hosp_other 

  CONCURRENT_PSYCH_1YEAR* mh_hosp 

  CONCURRENT_PSYCH_1YEAR* ed_oud 

  CONCURRENT_PSYCH_1YEAR* ed_mh 

  CONCURRENT_PSYCH_1YEAR*deep_tissue_infection  

  CONCURRENT_PSYCH_1YEAR*HIV_pstv  

  CONCURRENT_PSYCH_1YEAR*OAT_ret 
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  CONCURRENT_PSYCH_1YEAR*all_cause_mortality 

  /*CONCURRENT_PSYCH_1YEAR*psych_oat_1yr 

  CONCURRENT_PSYCH_1YEAR*pc_oat_1yr*/; 

 

run; 

 

proc means data=master; 

class CONCURRENT_PSYCH_1YEAR; 

  var num_ED_adm; 

  run; 

proc means data=master; 

 class CONCURRENT_PSYCH_1YEAR; 

  var num_hosp_adm; 

  run; 

 

* Fill in missing incquint as incquint=1; 

data master; 

 set master; 

 if incquint=. then incquint=1; 

run; 

data master; 

 set master; 

 if age_gp='1' then age_num=1; 

 else if age_gp='2' then age_num=2; 

 else if age_gp='3' then age_num=3; 

 else if age_gp='4' then age_num=4; 

 else if age_gp='5' then age_num=5; 

 else if age_gp='6' then age_num=6; 

 if sex='F' then sex_num=0; 

 else if sex='M' then sex_num=1; 

 sex_n=input(sex_num, 8.); 

run; 

**open stddiff file and run; 

%stddiff(inds=master, 

  groupvar=CONCURRENT_PSYCH_1YEAR, 

  charvars= sex_num age_num geo incquint deep_tissue_infection HIV_pstv 

OAT_ret ); 

proc freq data=master; 

 table CONCURRENT_PSYCH_1YEAR; 

 run; 

  

* Calculate logit propensity scores and match on caliper width; 

 

proc psmatch data=master region=cs; 

 class concurrent_psych_1year age_gp sex geo incquint deep_tissue_infection HIV_pstv 

oat_ret; 
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 psmodel concurrent_psych_1year(treated='1') = sex age_gp geo incquint 

deep_tissue_infection HIV_pstv  

 oat_ret deep_tissue_infection*HIV_pstv; 

 match method=greedy (k=1) stat=lps caliper=0.2 /*exact=(HIV_pstv 

deep_tissue_infection oat_ret)*/ ; 

 assess lps var=(sex age_gp geo incquint deep_tissue_infection HIV_pstv  

 oat_ret)/ weight=none plots=(boxplot barchart); 

 output out(obs=match)=Outgs lps=_Lps matchid=_MatchID; 

run; 

 

* Recode categorical variables with numeric values; 

data outgs2; 

 set outgs; 

 if age_gp='1' then age_num=1; 

 else if age_gp='2' then age_num=2; 

 else if age_gp='3' then age_num=3; 

 else if age_gp='4' then age_num=4; 

 else if age_gp='5' then age_num=5; 

 else if age_gp='6' then age_num=6; 

 if sex='F' then sex_num=0; 

 else if sex='M' then sex_num=1; 

 sex_n=input(sex_num, 8.); 

run; 

 

* Check new variables; 

 

* Open and run stddiff macro file; 

 

* Test accuracy of matching with external standardized difference macro; 

%stddiff(inds=Outgs2, 

  groupvar=CONCURRENT_PSYCH_1YEAR, 

  charvars=sex_num age_num geo incquint deep_tissue_infection HIV_pstv 

OAT_ret ); 

 

* Sort by matched pair ID; 

proc sort data=outgs2; 

 by _MatchID; 

run; 

 

* Create control dataset; 

* Create control dataset; 

data control; 

 set outgs2; 

 if concurrent_psych_1year=0; 

 keep id _MatchID concurrent_psych_1year all_cause_mortality ed_other hosp_other 

ed_oud ed_mh mh_hosp hosp_oud; 
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 rename id=id0 concurrent_psych_1year=cp1year0 all_cause_mortality=acm0 

ed_other=ed0 hosp_other=hosp0 

   ed_oud=ed_oud0 ed_mh=ed_mh0 mh_hosp=mh_hosp0 

hosp_oud=hosp_oud0; 

run; 

 

* Create treatment dataset; 

data treatment; 

 set outgs2; 

 if concurrent_psych_1year=1; 

 keep id _MatchID concurrent_psych_1year all_cause_mortality ed_other hosp_other 

ed_oud ed_mh mh_hosp hosp_oud; 

 rename id=id1 concurrent_psych_1year=cp1year1 all_cause_mortality=acm1 

ed_other=ed1 hosp_other=hosp1 

   ed_oud=ed_oud1 ed_mh=ed_mh1 mh_hosp=mh_hosp1 

hosp_oud=hosp_oud1; 

run; 

 

* Confirm cases/controls separated correctly; 

proc freq data=control; 

 table cp1year0; 

run; 

proc freq data=treatment; 

 table cp1year1; 

run; 

 

* Merge treatment and control datasets to obtain as wide form variables for paired crosstab; 

data fin; 

 merge control treatment; 

 by _MatchID; 

run; 

 

* Check outcome proportions; 

 

 

* Use McNemar test to test significance of outcome differences between treatment groups; 

proc freq data=fin; 

 exact agree; 

 tables acm0 acm1 acm0*acm1 / agree; 

run; 

proc freq data=fin; 

 exact agree; 

 tables hosp0 hosp1 hosp0*hosp1 / agree; 

run; 

proc freq data=fin; 

 exact agree; 
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 tables ed0 ed1 ed0*ed1 / agree; 

run; 

 

proc freq data=fin; 

 exact agree; 

 tables ed_mh0 ed_mh1 ed_mh0*ed_mh1 / agree; 

run; 

proc freq data=fin; 

 exact agree; 

 tables ed_oud0 ed_oud1 ed_oud0*ed_oud1 / agree; 

run; 

proc freq data=fin; 

 exact agree; 

 tables mh_hosp1 mh_hosp0 mh_hosp0*mh_hosp1 / agree; 

run; 

proc freq data=fin; 

 exact agree; 

 tables hosp_oud1 hosp_oud0 hosp_oud0*hosp_oud1 / agree; 

run; 
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Appendix K- Chapter 5 SAS Code 
 

*import newmaster6_visits; 

data master; 

  merge newmaster6_visits 

     newt1; 

  by id; 

run; 

 

data master_mh; 

  set master; 

if  indexyear>=2011 and indexyear<=2016; 

/*if northern_ont=1;*/ 

if northern_ont=0; 

/*if mh_dx=1;*/ 

run; 

 

proc freq data= master_mh; 

 tables intx; 

 run; 

* clean variables; 

data master_tx; 

 set master_mh; 

 if concurrent_psych_1year=. then concurrent_psych_1year=0; 

 if concurrent_pmcare_1year=. then concurrent_pmcare_1year=0; 

run; 

 

 

* create groups; 

data master_tx; 

  set master_tx; 

 if intx=0 then tx=0; 

   if intx=1 and concurrent_psych_1year=0 and concurrent_pmcare_1year=0 then tx=1; 

   if concurrent_psych_1year=1 and concurrent_pmcare_1year=0 then tx=2; 

  if concurrent_pmcare_1year=1 and concurrent_psych_1year=0 then tx=3; 

  if concurrent_psych_1year=1 and concurrent_pmcare_1year=1 then tx=4; 

 run; 

 

proc freq data= master_tx; 

table tx; 

run; 

 

Data master_tx; 

 set master_tx; 

if agegrp= '15-19' then age_gp= '1'; 

   if agegrp= '20-24' then age_gp= '1'; 
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 if agegrp= '25-29' then age_gp='2' ; 

 if agegrp='30-34' then age_gp='2'; 

 if  agegrp= '35-39' then age_gp='3'; 

 if agegrp='40-44' then age_gp='3'; 

 if agegrp= '45-49' then age_gp='4'; 

 if agegrp='50-54' then age_gp='4'; 

 if agegrp= '55-64' then age_gp='5'; 

 if agegrp= '65+'  then age_gp='6'; 

 run; 

 

data master_tx; 

  set master_tx; 

  if days_oat<=60 then OAT_ret=1; 

  else if days_oat>=61 and days_oat<=120 then OAT_ret=2; 

  else if days_oat>=121 and days_oat<=180 then OAT_ret=3; 

  else if days_oat>=181 and days_oat<=240 then OAT_ret=4; 

  else if days_oat>=241 and days_oat<=365 then OAT_ret=5; 

  else if days_oat>365 then OAT_ret=6; 

  run; 

 

  Data master_tx; 

 set master_tx; 

 if northern_ont='1' AND rural='Y'  then geo='NR'; 

 else if northern_ont='1' and rural='N' then geo='NU'; 

 else if northern_ont='0' and rural='Y'  then geo='SR'; 

 else if northern_ont='0' and rural='N'  then geo='SU'; 

 run; 

 

data  master_tx; 

  set  master_tx; 

  if num_mh_hosp <=0 then mh_hosp='0'; 

else if num_mh_hosp >=1  then  mh_hosp='1'; 

run; 

 

Data master_tx; 

 set master_tx; 

 if ed_oud=. then ed_oud=0; 

 if ed_mh=. then ed_mh=0; 

 if ed_other=. then ed_other=0; 

 if hosp_oud=. then hosp_oud=0; 

 if hosp_other=. then hosp_other=0; 

run; 

 

data  master_tx; 

  set  master_tx; 

  if num_mh_hosp <=0 then hosp_mh='0'; 
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else if num_mh_hosp >=1  then  hosp_mh='1'; 

run; 

 

Data master_tx; 

 set master_tx; 

 if ed_oud=. then ed_oud=0; 

 if ed_mh=. then ed_mh=0; 

 if ed_other=. then ed_other=0; 

 if hosp_oud=. then hosp_oud=0; 

 if hosp_mh=. then hosp_mh=0; 

 if hosp_other=. then hosp_other=0; 

run; 

 

data master_tx; 

  set master_tx; 

 if num_psycare<=0 then psycare=0; 

 else if num_psycare>=1 and num_psycare<=5 then psycare=1; 

 else if num_psycare>=6 and num_psycare<=10 then psycare=2; 

 else if num_psycare>11  then psycare=3; 

 run; 

 

data master_tx; 

  set master_tx; 

 if num_prmcare<=0 then pmcare=0; 

 else if num_prmcare>=1 and num_prmcare<=5 then pmcare=1; 

 else if num_prmcare>=6 and num_prmcare<=10 then pmcare=2; 

 else if num_prmcare>11  then pmcare=3; 

 run; 

 

data master_tx; 

 set master_tx; 

 if age_gp='1' then age_num=1; 

 else if age_gp='2' then age_num=2; 

 else if age_gp='3' then age_num=3; 

 else if age_gp='4' then age_num=4; 

 else if age_gp='5' then age_num=5; 

 else if age_gp='6' then age_num=6; 

 if sex='F' then sex_num=0; 

 else if sex='M' then sex_num=1; 

 sex_n=input(sex_num, 8.); 

run; 

 

data master_tx; 

 set master_tx; 

 if incquint=. then incquint=1; 

 if geo='' then delete; 
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run; 

 

*dummy code covariates; 

DATA master_tx; 

SET master_tx; 

IF age_num=1 then age_1=1; 

else age_1=0; 

if age_num=2 then age_2=1; 

else age_2=0; 

IF age_num=3 then age_3=1; 

else age_3=0; 

IF age_num=4 then age_4=1; 

else age_4=0; 

IF age_num=5 then age_5=1; 

else age_5=0; 

IF age_num=6 then age_6=1; 

else age_6=0; 

IF incquint=1 THEN inc_1=1; 

else inc_1=0; 

IF incquint=2 THEN inc_2=1; 

else inc_2=0; 

IF incquint=3 THEN inc_3=1; 

else inc_3=0; 

IF incquint=4 THEN inc_4=1; 

else inc_4=0; 

IF incquint=5 THEN inc_5=1; 

else inc_5=0; 

if geo='NR' THEN geo_NR=1; 

else geo_NR=0; 

if geo='NU' THEN geo_NU=1; 

else geo_NU=0; 

if geo='SR' THEN geo_SR=1; 

else geo_SR=0; 

if geo='SU' THEN geo_SU=1; 

else geo_SU=0; 

IF oat_ret=1 then OAT_60=1; 

else OAT_60=0; 

if oat_ret=2 then OAT_120=1; 

else OAT_120=0; 

IF oat_ret=3 then OAT_180=1; 

else OAT_180=0; 

IF oat_ret=4 then OAT_240=1; 

else OAT_240=0; 

IF oat_ret=5 then OAT_365=1; 

else OAT_365=0; 

IF oat_ret=6 then OAT_366=1; 
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else OAT_366=0; 

run; 

 

proc freq data=master_tx; 

 table age_: inc_: geo_: oat_60 oat_120 oat_180 oat_240 oat_365 oat_366 sex_num 

deep_tissue_infection hiv_pstv retention_1yr; 

run; 

  

* Calculate propensity scores; 

proc logistic data=master_tx noprint; 

 class age_2 age_3 age_4 age_5 age_6 sex_num deep_tissue_infection hiv_pstv 

   inc_1 inc_2 inc_3 inc_4 geo_NR geo_NU geo_SR 

   oat_60 oat_120 oat_180 oat_240 oat_365 / param=ref; 

 model tx(ref='0') = age_2 age_3 age_4 age_5 age_6 sex_num deep_tissue_infection 

hiv_pstv 

   inc_1 inc_2 inc_3 inc_4 geo_NR geo_NU geo_SR 

   oat_60 oat_120 oat_180 oat_240 oat_365 / link=glogit rsquare; 

 output out=ps pred=ps; 

run; 

 

data ps_weight; 

 set ps; 

 ps_weight=1/ps; 

 if tx = _level_; 

run; 

 

proc sql; 

 create table ps_weight_adj as 

 select *, (count(*)/48931)*ps_weight as ps_weight_adj 

 from ps_weight 

 group by tx; 

quit; 

 

* Pre weight; 

proc freq data=ps_weight_adj; 

 table (age_: inc_: geo_: sex_num deep_tissue_infection hiv_pstv  

   oat_60 oat_120 oat_180 oat_240 oat_365 oat_366)*tx / chisq; 

run; 

 

* Post weight; 

proc freq data=ps_weight_adj; 

 table (age_: inc_: geo_: sex_num deep_tissue_infection hiv_pstv  

   oat_60 oat_120 oat_180 oat_240 oat_365 oat_366)*tx / chisq; 

 weight ps_weight_adj; 

run; 

 



299 
 

 
 

* Outcome analysis; 

proc freq data=ps_weight_adj; 

 table (ed_other hosp_other all_cause_mortality  ed_oud ed_mh hosp_oud hosp_mh)*tx / 

chisq; 

 weight ps_weight_adj; 

run; 

 

* Outcome analysis with logistic for OR calculation; 

proc logistic data=ps_weight_adj; 

 class tx(ref='0') / param=ref; 

 model ed_other(event='1') = tx; 

 weight ps_weight_adj; 

run; 

proc logistic data=ps_weight_adj; 

 class tx(ref='0') / param=ref; 

 model hosp_other(event='1') = tx; 

 weight ps_weight_adj; 

run; 

proc logistic data=ps_weight_adj; 

 class tx(ref='0') / param=ref; 

 model all_cause_mortality(event='1') = tx; 

 weight ps_weight_adj; 

run; 

proc logistic data=ps_weight_adj; 

 class tx(ref='0') / param=ref; 

 model ed_oud(event='1') = tx; 

 weight ps_weight_adj; 

run; 

proc logistic data=ps_weight_adj; 

 class tx(ref='0') / param=ref; 

 model ed_mh(event='1') = tx; 

 weight ps_weight_adj; 

run; 

proc logistic data=ps_weight_adj; 

 class tx(ref='0') / param=ref; 

 model hosp_oud(event='1') = tx; 

 weight ps_weight_adj; 

run; 

proc logistic data=ps_weight_adj; 

 class tx(ref='0') / param=ref; 

 model hosp_mh(event='1') = tx; 

 weight ps_weight_adj; 

run; 

* COPY ABOVE LOGISTIC CODE FOR EACH OUTCOME; 
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Appendix L- Study outcomes related to the Psychiatric Services and OAT 

(Supplementary Table Chapter 4) 
Outcomes Pairs N Treatment N (%) Control N (%) OR 95%CI NNT/NNH 

All-Cause Mortality     

North      

3 months 205 11 (5.4) 12 (5.9) 0.9 (0.7-0.9) 208 (162-290) 

12 months 534 26 (4.9) 27 (5.1) 0.9 (0.6-1.6) 526 (429-680) 

South      

3 months 5,434 325 (6.0) 259 (4.8) 0.8 (0.7-0.9) 82 (82-83) 

12 months 9,284 444 (4.8) 533 (5.7) 0.8 (0.7-0.9) 101 (100-104) 

ED visits      

North      

3 months 205 177 (86.3) 157 (74.6) 1.2 (1.1-1.3) 9 (3-8) 

12 months 534 454 (85.0) 399 (74.7) 1.1 (1.1-1.2) 10 (4-27) 

South      

3 months 5,434 3,571 (65.7) 3,043 (56.0) 1.2 (1.1-1.2) 10 (10-11) 

12 months 9,284 6,224 (67.0) 5,092 (54.9) 1.2 (1.2-1.3) 8 (8-87) 

Opioid-related ED visits    

North      

3 months 205 41 (20.2) 17 (8.1) 2.1 (1.7-3.8) 8 (8-75) 

12 months 534 84 (15.8) 49 (9.2) 1.7 (1.3-2.4) 15 (15-23) 

South      

3 months 5,434 625 (11.5) 380 (6.7) 1.7 (1.5-1.9) 21 (21-202) 

12 months 9,284 1,393 (15.0) 928 (10.0) 1.5 (1.4-1.6) 20 (20-261) 

Mental health related ED visits    

North      

3 months 205 42 (20.4) 11 (5.2) 3.9 (2.3-6.6) 7 (7-80) 

12 months 534 140 (18.66) 42 (6.47) 2.9 (2.1-3.9) 8 (8-21) 

South      

3 months 5,434 624 (11.5) 326 (6.3) 1.8 (1.6-2.0) 19 (19-35) 

12 months 9,284 1,110 (11.9) 519 (5.6) 2.1 (1.9-2.3) 16 (16-34) 

Hospitalizations     

North      

3 months 205 177 (86.3) 167 (81.5) 0.9 (0.9-1.0) 9 (10-663) 

12 months 534 462 (86.5) 433 (81.1) 1.1 (1.0-1.1) 18 (2-19) 

South      

3 months 5,343 4,347 (80.0) 4,150 (76.4) 1.0 (1.0-1.1) 27 (17-65) 

12 months 9,284 7,400 (79.7) 7,068 (76.1) 1.0 (1.0-1.1) 28 (20-47) 

Opioid-related hospitalizations    

North      

3 months 205 31 (15.2) 19 (9.0) 1.7 (1.1-2.5) 16 (16-932) 

12 months 534 76 (14.2) 39 (7.3) 1.9 (1.5-2.6)  15 (15-25) 

South      

3 months 5,434 598 (11.2) 338 (6.2) 1.8 (1.6-2.0) 21 (21-81) 
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12 months 9,284 1,012 (10.9) 557 (6.0) 1.8 (1.7-

2.0)) 

20 (20-37) 

Mental health related hospitalizations    

North      

3 months 205 146 (70.8) 51 (25.5) 2.7 (2.3-3.1) 2 (2-41) 

12 months 534 283 (62.8) 126 (23.6) 2.5 (2.2-2.8) 3 (3-15)) 

South      

3 months 5,434 2,511 (46.2) 1,386 (25.5) 1.8 (1.7-1.9) 5 (5-72) 

12 months 9,284 4,307 (46.4) 2,043 (22.0) 2.1 (2.0-2.2) 4 (4-55) 
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Appendix M- Study outcomes related to Concurrent Physician-Base Mental Health Services and OAT 

(Supplementary Table Chapter 5) 

Treatment Groups    

 Patients N  Outcomes N(%)  OR 

(95%CI) 

All-Cause Mortality    

Control (no OAT)* 753.5 90.5 (11.9)  

Tx1 (OAT only) 18,609.70 848.9 (4.6) 0.4 (0.3-0.4) 

Tx2 (OAT+psych) 3,912.20 218.1 (5.6) 0.4 (0.3-0.6) 

Tx3 (OAT+ MH PC) 19,266.10 937.4 (4.9) 0.4 (0.3-0.5) 

Tx4 (OAT+psych+MH PC) 5,867.80 351.2 (6.0) 0.5 (0.5-0.6) 

Emergency department visits    

Control (no OAT)* 753.5 489.8 (64.5)  

Tx1 (OAT only) 18,609.70 10,060.9 (54.1) 0.6 (0.6-0.8) 

Tx2 (OAT+psych) 3,912.20 2,537.9 (64.9) 1.0 (0.9-1.2) 

Tx3 (OAT+ MH PC) 19,266.10 11,622 (60.3) 0.8 (0.7-0.9) 

Tx4 (OAT+psych+MH PC) 5,867.80 4,248.23 (72.4) 1.4 (1.2-1.7) 

Opioid-related emergency department visits    

Control (no OAT)* 753.5 501.1 (66.5)  

Tx1 (OAT only) 18,609.70 10,663.4 (57.3) 0.6 (0.5-0.7) 

Tx2 (OAT+psych) 3,912.20 2,613.4 (66.8) 1.2 (1.0-1.5) 

Tx3 (OAT+ MH PC) 19,266.10 12,234.0 (63.5) 1.1 (0.9-1.3) 

Tx4 (OAT+psych+MH PC) 5,867.80 4,594 (74.3) 1.8 (1.5-2.2) 

Mental Health-related emergency department visits    

Control (no OAT)* 753.5 810.5 (62.9)  

Tx1 (OAT only) 18,609.70 21,649.3 (63.5) 0.4 (0.3-0.5) 

Tx2 (OAT+psych) 3,912.20 3,498.1 (68.1) 1.5 (1.2-1.9) 

Tx3 (OAT+ MH PC) 19,266.10 14,333.2 (61.2) 0.8 (0.7-1.0) 

Tx4 (OAT+psych+MH PC) 5,867.80 7,244.5 (76.7) 2.0 (1.6-2.5) 

Hospitalizations    

Control (no OAT)* 753.5 158.1 (20.8)  

Tx1 (OAT only) 18,609.70 1,132.9 (6.1) 0.2 (0.2-0.3) 

Tx2 (OAT+psych) 3,912.20 328.2 (8.4) 0.3 (0.3-0.4) 

Tx3 (OAT+ MH PC) 19,266.10 1,491.3 (7.7) 0.3 (0.3-0.4) 

Tx4 (OAT+psych+MH PC) 5,867.80 747.1 (12.7) 0.6 (0.5-0.7) 

Opioid-related hospitalizations    

Control (no OAT)* 753.5 304.1 (23.6)  

Tx1 (OAT only) 18,609.70 2,216.1 (6.5) 0.5 (0.4-0.6) 

Tx2 (OAT+psych) 3,912.20 3,456.9 (67.3) 1.3 (1.0-1.6) 

Tx3 (OAT+ MH PC) 19,266.10 14,731.4 (62.9) 1.0 (0.8-1.2) 

Tx4 (OAT+psych+MH PC) 5,867.80 6,838.3 (72.4) 1.9 (1.5-2.4) 

Mental Health-related hospitalizations    

Control (no OAT)* 753.5 48,448.0 (37.6)  

Tx1 (OAT only) 18,609.70 5233.3 (15.5) 0.3 (0.3-0.3) 
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Tx2 (OAT+psych) 3,912.20 1910.8 (37.2) 1.0 (0.9-1.1) 

Tx3 (OAT+ MH PC) 19,266.10 5763.7 (24.6) 0.5 (0.5-0.6) 

Tx4 (OAT+psych+MH PC) 5,867.80 5075.1 (53.7) 1.9 (1.7-2.2) 
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consent forms may be initiated without prior written approval from the REB. If you wish to modify your 

research project, please refer to the Research Ethics website to complete the appropriate REB form.   
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request an extension using the appropriate LU REB form. In all cases, please ensure that your research 

complies with Tri-Council Policy Statement (TCPS). Also please quote your REB file number on all future 
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Part time Tutor (September 2018 to March 2019) 

Centre for Academic Excellence, undergraduate students, Laurentian University, Sudbury, 

Ontario. 

 

Part time Professor (September 2018 to December 2018) 

Recherche et Données Probantes, first year college students, Faculty of Health, College Boreal, 

Sudbury, Ontario. 

 

Part time Professor (January 2018 to April 2018) 

Introduction a la method recherche scientifique, third year massage therapy students, Faculty of 

Health, College Boreal, Sudbury, Ontario. 

 

Part time Professor (May 2017 to July 2017) 

Health Policy and Ethics, Continuing Education Department, College Boréal, Sudbury Ontario. 

 

Part time Professor (September 2017 to December 2017) 

Recherche et Données Probantes, first year college students, Faculty of Health, College Boreal, 

Sudbury, Ontario. 

 

Part time Professor (May 2016 to August 2016) 
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Nutrition, Continuing Education Department, College Boréal, Sudbury Ontario. 

 

Guest Lecturer (February 2016) 

Core Curriculum Session, first year medical residents, Northern Ontario School of Medicine, 

Sudbury Ontario. 

 

Guest Lecturer (October 2016) 

Research Seminar, first year PhD Research Seminar, School of Rural and Northern Health, 

Laurentian University, Sudbury Ontario. 

 

Academic Tutor September 2015 to April 2016) 

Masters of Public Health Distance Education, People’s Open Access Education Initiative: 

People’s University, Manchester, United Kingdom. 

 

PRESENTATIONS AND POSTERS 

Conference Presentation (October 2019) 

Impact of Opioid Agonist Treatment by Telemedicine in Ontario Canada. Canadian Society for 

Addiction Medicine. Halifax, Nova Scotia. 

 

Conference Presentation (October 2018) 

 Concurrent Physician-Based Mental Health Services and Opioid Agonist Treatment. Canadian 

Society for Addiction Medicine. Vancouver British Columbia, Canada. 

 

Conference Workshop (May 2018) 

Mental Disorders in Adults for Opioid Use Disorder in Northern Ontario. Addiction Mental 

Health Ontario Conference, 2018. Toronto, Ontario, Canada. 

 

Conference Presentation (October 2017) 
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Presentation: The opioid crisis: past, present and future policy climate in Ontario, Canada. 

Canadian Society for Addiction Medicine/ International Society for Addiction Medicine. Niagara 

Falls Ontario, Canada. 

 

Conference Poster (October 2017) 

Opioid use and mental disorders in Northern Ontario. Northern Health Research Conference. 

Thunder Bay, Ontario, Canada. 

 

Conference Poster (May 2017) 

 Mental Health in Primary Care for Opioid Dependent Patients:  

A Characterization of Health Care Utilization Across Ontario, Canada. Women’s Xchange event, 

Women’s College Hospital. Toronto, Ontario, Canada. 

 

Conference Workshop (May 2017) 

Health Service Utilization for Adults for Opioid Use Disorder in Northern Ontario. Addiction 

Mental Health Ontario Conference, 2017. Toronto, Ontario, Canada. 

 

Conference Poster (October 2016) 

 Mental Health in Primary Care for Opioid Dependent Patients:  

A Characterization of Health Care Utilization Across Ontario, Canada. Joint CSAM/ISAM 

Conference (Canadian Society for Addiction Medicine/ International Society for Addiction 

Medicine). Montreal, Québec, Canada.  

 

Panel presentation (February 2016) 

Evaluating mental health service delivery models for treatment-seeking opioid-dependent 

patients with co-occurring psychiatric disorders, Health Sciences North Mental Health and 

Addictions Conference. Sudbury, Ontario, Canada. 
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Conference Workshop (May 2016) 

 Coordination of Opioid Dependence Treatment: Northern Ontario Context, Addiction and 

Mental Health Ontario Conference. Toronto Ontario, Canada 

 

Conference Poster (May 2016) 

 Coordination of Opioid Dependence Treatment: Northern Ontario, Northern and Rural Health 

Research Conference. Sault Ste. Marie, Ontario, Canada. 

 

ACADEMIC JOURNAL CONTRIBUTIONS 

2017 Peer reviewer for the Canadian Journal of Psychiatry and the Journal of Addictive 

Behaviors 

 

PEER REVIEW JOURNAL PUBLICATIONS 

2020 

Morin, K. A., Prevost, C.R., Eibl, J.K, Oghene, P., Franklyn, M.T.,Moise, A.R., Marsh, D.C. . 

(2020). A Retrospective Cohort Study Evaluating Correlates of Deep Tissue Infections Among 

Patients Enrolled in Opioid Agonist Treatment Using Administrative Data in Ontario, Canada. 

PLoS One, in print. 

 

Morin K.A., E., Eibl, J.K., Caswell, J. M, Rush, B., Mushquash, C. Lightfoot, N. E., Marsh, D. 

C.(2020). Evaluating the Effectiveness of Concurrent Opioid Agonist Treatment and Mental 

Health Services: A propensity Score Study in Ontario, Canada Using Administrative Health 

Data. Journal of Addiction Medicine, revisions requested. 

 

Morin, K. A., Eibl, J .K., Gauthier, G., Rush, B., Mushquash, C. Lightfoot, N. E., Marsh, D. C. 

(2020). A Cohort StudyEvaluating the Association Between Concurrent Mental Disorders, 

Mortality, Morbidity, and Continuous Treatment Retention for Patients in Opioid Agonist 

Treatment (OAT) Across Ontario, Canada Using Administrative Health Data [pre-print]. Harm 

Reduction Journal. doi:10.21203/rs.3.rs-19301/v1 
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2019 

Morin, K. A., Eibl, J. K., Caswell, J. M., Gauthier, G., Rush, B., Mushquash, C., Marsh, D. C. 

(2019). Concurrent psychiatry for patients enrolled in opioid agonist treatment: a propensity 

score matched cohort study in Ontario Canada. Subst Abuse Treat Prev Policy, 14(1), 29. 

doi:10.1186/s13011-019-0213-6. 

 

2018 

Mekers, W. F. T., Clement, A L., Morin, K.A., Frances, J., Fraser, M.L. (2018). Promoting the 

Safe and Effective Use of Self in Child and Youth Service Workers: Evidence from a 

mindfulness-based stress reduction program. Journal of Relational Child and Youth Care, 31(4). 

 

Morin K. A., Eibl, J.K., Nguyen, V. PHK., Anderson, K.E., Marsh, D.C. . (2018). The 

Epidemiological Profile of Patients with Mental Health Disorders in Opioid Agonist Treatment, 

Accessing Services in Primary Care across Ontario, Canada. . Family Medicine and Primary 

Care: Open Access. 

 

2017 

Morin, K. A., Eibl, J. K., Franklyn, A. M., & Marsh, D. C. (2017). The opioid crisis: past, 

present and future policy climate in Ontario, Canada. Subst Abuse Treat Prev Policy, 12(1), 45. 

doi:10.1186/s13011-017-0130-5 

 

Eibl, J. K., Morin-Taus, K. A., & Marsh, D. C. (2016). Too much or never enough: a response to 

Treatment of opioid disorders in Canada: looking at the 'other epidemic'. Subst Abuse Treat Prev 

Policy, 11(1), 33. doi:10.1186/s13011-016-0076-z 

 

Eibl, J. K. M., K.; Leinonen, E.; Marsh, DM. (2016). The State of Opioid Agonist Therapy in 

Canada Twenty Years Post-Federal Oversight. Canadian journal of Psychiatry. 

 

2016   
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Duff-Cloutier, J., Hoffman,N., Morin, K.A, Dabous, J. Recommendations for Health Care 

Priorities in Aboriginal Communities in Northern. Northern Policy Institute. (2015) URL: 

http://www.northernpolicy.ca/healthcarepriorities 

 

ADDITIONAL TRAINING 

Strategy for Patient Oriented Research Training (May 2016)  

Canadian Institute for Health Research, Strategy for Patient Oriented Research, Toronto, 

Ontario, Canada  

 

Introduction to Health Equity Course (March 2015) 

Center for Addiction and Mental Health, Toronto, Ontario, Canada 

 

Mental Health First Aid (February 2015)  

Center for Addiction and Mental Health Toronto, Ontario, Canada 

 

ASSOCIATIONS AND AFFILIATIONS 

Member: Canadian Society of Addiction Medicine (2017-present) 

 

Member: North East Local Health Integration Network’s Regional Mental Health and Addictions 

Advisory Council (2016 to presen) 

 

Member: Ontario Drug Policy Research Network Citizen’s Panel (2016 to present) 

 

Member: Canadian Rural Health Research Society (2015 to 2017 

Member: Canadian Evaluation Society (2012 to 2015) 

 

AWARDS 

 

2018  Northern Ontario School of Medicine, Research Fellowship 

2017  Laurentian University, Graduate Studies Fellowship Award 
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2017  Northern Ontario School of Medicine, Research Fellowship 

2016  Canadian Institute for Health Research (CIHR), Research Travel Award 

2016  Laurentian University, Graduate Studies Fellowship Award 

2016  Laurentian University, Graduate Student Association Bursary 

2016  Northern Ontario School of Medicine, Research Fellowship 

2016  Laurentian University, Summer Graduate Student Fellowship  

 

LANGUAGES  

French  Fluent: Reading, writing, speaking 

English  Fluent: Reading, writing, speaking 

  


