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Abstract
Objective: To examine the epidemiological profile and health service use patterns of patients enrolled in opioid agonist 
treatment diagnosed with mental health disorders who access mental health services in a primary care setting across Ontario, 
Canada. 

Methods: We conducted a cross sectional study using secondary data from administrative health databases between January 
1, 2008, and March 31, 2014. The data was collected in the province of Ontario and patients were stratified on the bases of 
place of residence into two groups - Northern and Southern Ontario. Descriptive statistics and standardized differences were 
calculated between Northern and Southern cohorts. Outcomes of interest included: primary care visits, hospitalizations and 
emergency department visits. 

Results: We identified 19,458 individuals with a mental health diagnosis and opioid use disorder (OUD/MH) between 2008 
and 2014. Of the OUD cohort, 13.4% resided in Northern regions and 87.06% resided in Southern regions of Ontario. The 
mean number of mental health related visits in Northern Ontario was 38.31 (SD ± 36.03); and Southern Ontario 36.02 (SD ± 
30.60) (p<0.05). The average emergency department visits in Northern Ontario was 2.29, SD ± 3.87, and Southern Ontario, 
2.10 ± 4.36 (p 0.039); and hospitalizations in Northern Ontario 0.24 SD ± 0.68, versus Southern Ontario, 0.21 ± 0.74 (p 
0.05).

Conclusions: We believe that our findings can ultimately help in the planning and policy decisions relating to opioid use dis-
order in across geographies. 

Keywords: Mental Health; Opioid Agonist Treatment; Opioid 
Use Disorder; Primary Care; Utilization of Health Services

Introduction
Opioid Use Disorder (OUD) is recognized as a critical 

healthcare issue across North America [1-6]. Opioid related deaths 
are a reliable surrogate to assess the extent of the issue. Currently, 
Ontario ranks second in opioid related deaths in Canada in 2016 - 
with 865 deaths reported (5.0 to 9.9 deaths per 100,000 population) 
[7]. This compared to the highest provincial rate in British 
Columbia, Canada, with 978 deaths in 2016 (20.0 and higher per 
100,000 population) and the overall rate in the United states of, 19.8 

per 100,000 [8]. The current standard practice for OUD globally is 
Opioid Agonist Therapy (OAT)-including Methadone Maintenance 
Treatment (MMT) and Buprenorphine/Naloxone Maintenance 
Treatment (BMT) [9-11]. The regulations and model of care for 
OAT in Ontario promotes access but does not incentivize efforts 
towards coordination with other parts of the health care system. 
This is important because, approximately 50% of individuals with 
OUD also have a concurrent mental health disorder [12]. This 
sub-category of mental health care recipients represents some 
of the most vulnerable and marginalized individuals in Ontario. 
Thus, there is a missed opportunity for complex patients with co-
occurring mental health and OUD to receive care for their mental 
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health and substance use disorders concurrently. 

Despite the wide range of services being provided in 
Ontario, maldistribution of the health workforce has been widely 
acknowledged, with Southern urban populations in Ontario, 
having greatest access to health care services [13,14]. For instance, 
the overall psychiatrist supply in Ontario in 2009 was 15.7 
psychiatrists per 100 000 residents [15], with the Northern regions 
of the province being well below the provincial average: 8.3 per 
100,000 residents in the North East, and 7.1 per 100,000 residents 
in the North West [16].

Currently, there is a gap in knowledge with respect to 
complex patients with OUD who have been diagnosed with 
concurrent mental health disorders, where access to addiction 
and mental health services are significantly lower. In this study, 
we characterized population level demographics and health 
system usage profiles of individuals with mental health issues and 
receiving OAT.

Methods
We conducted a cross sectional study of patients with a 

mental health diagnosis who have received mental health services 
delivered by a primary care provider, and who have sought 
treatment for OUD between January 1, 2008, and March 31, 2014, 
in the province of Ontario. 

Cohort Definitions
Mental health service use in primary care was defined as 

access to services from a primary care physician with Ontario 
Health Insurance Plan (OHIP) with the fee codes outlined in 
(Table 1). From the mental health cohort, we extracted the OUD 
cohort defined as patients with the first OAT treatment between 
2008 and 2014, with no previous history of OAT treatment in 
the year prior to the first OAT treatment (Figure 1). All patients 
were eligible for public drug coverage through the Ontario Drug 
Benefit (ODB) plan and were at least 10 years or older (to exclude 
data entry errors for newborns; patients <18 years accounted for 
<1% of cohort). Patients with less than 180 days of eligibility for 
public drug coverage before initiating MMT (as evidenced by no 
prescriptions for any drug in the 180 to 365 days before cohort 
entry) were excluded to avoid incomplete drug records. In Ontario, 
methadone used for addiction treatment is dispensed exclusively in 
liquid formulation (with very few exceptions). To exclude patients 
prescribed methadone for pain, we excluded all treatment doses of 
tablet methadone, which exceeded 20% of total OAT doses. We 
also excluded patients with missing information regarding place 
of residence, age, or sex. 

291 - Alcoholic psychosis, delirium tremens, Korsakov’s psychosis

292 - Drug psychosis

295 - Schizophrenia

296 - Manic depressive psychosis, involution melancholia

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 - Behaviour disorders of childhood and adolescence

314 - Hyperkinetic syndrome of childhood
Mental health diagnosis codes based on the International 
classification of diseases version 9 (ICD-9)

Table 1: ICD-9 Mental Health Classifications.

Figure 1: Cohort Definition. Opioid use disorder cohort numbers. Data 
was obtained from aggregated administrative databases, compiled by the 
Institute of Clinical and Evaluative Sciences.
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Data Sources

The OHIP database was used to identify all patients receiving 
mental health services in primary care. The OHIP database contains 
detailed information on physician and specialist billable services, 
as well as diagnoses. Consistent with the Canada Health Act, all 
physician services in Ontario are funded through a universal single 
payer health insurance plan (OHIP). Physicians working in Ontario 
are reimbursed through billing OHIP in a manner that captures the 
service provided and the diagnosis for that care. All permanent 
residents of Ontario are entitled to health care services paid for by 
OHIP. The Ministry of Health and Long-Term Care pays for a wide 
range of services deemed medically necessary. Services for this 
study were identified by OHIP diagnostic fee codes listed in (Table 
1). The ODB database was used to identify all patients initiating 
MMT/BMT and to determine their past medication use. The ODB 
database contains records of all prescriptions dispensed to Ontario 
residents eligible for public drug coverage. In Ontario, residents are 
eligible for 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. Emergency department 
(ED) visits were identified using the Canadian Institute for Health 
Information National Ambulatory Care Reporting System, and 
hospital admissions were identified using the Canadian Institute 
for Health Information Discharge Abstract Database. We obtained 
patient location of residence and demographic information from the 
Ontario Registered Persons Database, which contains information 
for each resident who has ever received insured health services. 
Patient information was linked anonymously across databases 
using encrypted 10-digit health card numbers. The linking protocol 
has been described extensively elsewhere [17,18], and is used 
routinely for health system research in Ontario [19-21].

Geographical Definition
Patient postal codes were used to determine location of 

residence at the outset of MMT/BMT treatment. Ontario is divided 
into 14 health care planning areas called Local Health Integration 
Networks (LHINs) for administrative, funding, and planning 
purpose. For geographic comparisons, patient data files attached to 
the North East or North West LHINs were included in the Northern 
Ontario group for analysis compared to the remaining LHINs for 
Southern Ontario.

Definition of Income Status

Income status for this study was based on neighbourhood 
income based on the smallest standard geographic area (400-700 
persons). Income was adjusted for household size and categorized 
into five approximately equal-sized groups. According to Statistics 
Canada, the average adjusted after-tax income per quintiles ranged 
from $15,000 to $16,000 in the lowest quintile, $26,500 to $28,000 
in the second quintile, $36,000 to $38,500 in the third quintile, 
$47,700 to $50,600 in the fourth quintile, and $80,200 to $85,500 
in the highest quintile. Each patient was assigned a neighbourhood 

income quintile based on the patient’s postal code at the time of 
diagnosis using Statistics Canada’s Postal Code Conversion File [22]. 

Definition of HIV and Hepatitis Status

Patient HIV status was derived from the Institute for Clinical 
and Evaluative Sciences (ICES) and only accounts for information 
on patients receiving treatment for HIV. All Ontarians with HIV 
are identified using a validated case ascertainment algorithm 
[23,24]. Data regarding hepatitis C was derived from OHIP and the 
Discharge Abstract Database in the five years prior to index date.

Definition of Health System Cost

Health system costs for this study were calculated based 
on costs associated with inpatient hospitalizations, inpatient 
mental health treatment, same-day surgeries, ED visits, physician 
billings (including shadow billings), capitation fees, other health 
care professional billings, diagnostic test and laboratory service 
billings, and cost of the medication and dispensing fees. 

Data Analysis
Descriptive statistics were summarized for baseline 

characteristics of patients, and standardized differences were 
used to compare characteristics between Southern and Northern 
Ontario. We chose the Southern group as the reference group 
because it represents the majority of mental health and OAT 
delivery in Ontario. Standardized differences <0.1 are generally 
not considered to be meaningful [25]. All statistical analyses 
were carried out using SPSS (V.22). This study was approved by 
the Research Ethics Board of Laurentian University in Sudbury, 
Ontario and Sunnybrook Hospital in Toronto, Ontario.

Results
Between 2008 and 2014, we identified 2,390,805 patients receiving 
an OHIP billable mental health service from their primary care 
physician in Ontario. Of those, 19,458 had OUD and had engaged 
in MMT or BMT at least one time within the study window. of the 
OUD cohort, 2,252 (13.4%) resided in Northern regions (LHIN 13 
or 14) and 16,933(87.06%) resided in Southern regions of Ontario 
(Table 2).

The Northern population was younger, with a mean age of35.88 
(SD±11.50) compared to Southern Ontario with a mean age of 
38.28(SD ± 12.58) p<0.001. There were also gender differences 
between groups, with a higher proportion of females in the OUD 
population residing in Northern Ontario (52.51% OUD females) 
compared to in Southern Ontario (44.56% OUD females)p<0.001. 
The Northern cohort also had a higher proportion of patients in the 
lowest income quintile compared to the Southern cohort (46.26% 
North vs. 41.03%). Rates of HIV were higher in Northern Ontario 
(2.34%) compared to Southern Ontario (1.77%)<p 0.05; however, 
rates of Hepatitis C were higher in Southern Ontario (16.03%) 
compared to Northern Ontario (14.53%) p 0.05(Table 2).
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Northern 
Ontario

Southern 
Ontario P-VALUE

N=2525 n=16933

Age

Mean ± SD 35.88 ± 11.50 38.28 ± 12.58 <0.05

Median (IQR) 34 (26-44) 37 (28-47)

Gender, n (%)

Female 1,326 (52.51%) 7,545 
(44.56%) <0.05

Male 1,199 (47.49%) 9,388 
(55.44%)

Low income, n 
(%) 1,168 (46.26%) 6,948 

(41.03%)
HIV, n (%) 59 (2.34%) 299 (1.77%) 0.046

Hepatitis, n (%) 367 (14.53%) 2,715 
(16.03%) 0.054

Table 2: Characteristics of Geographic Patient Groups.
Demographic characteristics of patients diagnosed with a 

mental health disorder and OUD grouped by geographical location. 
Data was obtained from secondary analysis of administrative 
data files compiled by the Institute of Clinical and Evaluative 
Sciences.

Of the 19,458OUDpatients receiving mental health services 
in a primary care setting, the number of outpatient medical doctor 
(MD) visits in primary care setting were high in both regions; the 
mean number of mental health related visits in Northern Ontario 
was 38.31 (SD ± 36.03); and Southern Ontario 36.02 (SD ± 30.60) 
(p<0.05). Additionally, the average ED visits in Northern Ontario 
was 2.29(SD ± 3.87), and Southern Ontario, 2.10 (SD ± 4.36) (p 
0.039); and hospitalizations in Northern Ontario 0.24 (SD ± 0.68), 
versus Southern Ontario, 0.21 (SD ± 0.74) (p 0.053) (Table 3). 

Northern 
Ontario

Southern 
Ontario P-VALUE

n=2525 n=16933

Number of Outpatient 
MD Visits for Mental 

Health Issues

Mean ± SD 38.31 ± 
36.03

36.02 ± 
30.60 <0.05

Median (IQR) 23 (8-66) 30 (9-55) 0.653

Number of Outpatient 
MD Visits for non- 

Mental Health Issues

Mean ± SD 14.36 ± 
24.56

10.58 ± 
15.25 <0.05

Median (IQR) 4 (1-13) 5 (1-13) <0.05

Number of Emergency 
Department Visits

Mean ± SD 2.29 ± 
3.87 2.10 ± 4.36 0.039

Median (IQR) 1 (0-3) 1 (0-2) <0.05
Number of 

Hospitalizations

Mean ± SD 0.24 ± 
0.68 0.21 ± 0.74 0.05

Median (IQR) 0 (0-0) 0 (0-0) <0.05

Table 3: Health System Usage during the Course of OAT Treatment 
Episode by Geographic Patient Groups.

Health service utilization during the course of opioid agonist 
treatment episodes for patients in Northern and Southern Ontario 
with a mental health disorder. Data was obtained from secondary 
analysis of administrative data files compiled by the Institute of 
Clinical and Evaluative Sciences.

Discussion
Our study findings demonstrated that individuals with OUD 

are frequent users of acute care and primary care services within the 
Ontario health care system. Additionally, our analysis determined 
that individuals residing in Northern Ontario have complex health 
profiles with regards to age, income level, HIV diagnosis and use 
of acute care services when compared to individuals residing in 
southern Ontario.

Our primary finding highlights that individual residing 
in Northern Ontario use acute care services significantly more 
frequently when compared to individuals residing in Southern 
Ontario. The difference between North and South are consistent 
with a recent report by the Ontario Drug Policy Research Network 
(ODPRN): Opioid Use and Related Adverse Events in Ontario 
[26]. Studies have consistently demonstrated that Northern 
regions of Ontario have limited access to health care resources, 
specifically specialty services [16,27]. High utilization of acute 
care services by our study population may be correlated with the 
well documented limited community mental health and psychiatry 
in rural and Northern Ontario [28].

With respect to use of primary care, our findings indicate 
that primary care physicians are a common point of access 
for individuals with concurrent mental health and OUD. The 
Canadian Mental Health Association Ontario (CMHA) suggests 
that there is an opportunity to better coordinate care for individuals 
with mental health and substance use disorders through family 
physicians [29-31]. Additionally, studies have shown that the 
best results for individuals with OUD and concurrent mental 
health co-morbidities are linked to coordinated onsite services to 
treat both their mental health and substance dependence [32-35]. 
Interestingly, the two primary pharmaceutical options currently 
available in Ontario for the treatment of OUD include methadone 
(MMT) and buprenorphine (BMT), both of which can be prescribed 
in a primary care setting. Currently, methadone is classified as a 
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controlled drug in accordance with section 56 of the Controlled 
Drugs and Substances Act, requiring physicians to receive 
authorization to prescribe the medication via an exemption from 
Health Canada, and undergo additional training and peer audits. 
This is an important difference between MMT and BMT provision 
in Ontario. BMT can be initiated by a general practitioner who does 
not need to hold a methadone exemption [36]; therefore, BMT has 
the potential to be more broadly accessible through primary care. 

Our study has strengths and limitations that merit discussion. 
The use of a large database allowed us to robustly examine a large 
the issue of OUD and mental health co morbidities on a population 
level over a period of seven years. Our use of a population health 
approach enabled us to broadly analyze and compare a specified 
group of patients for geographic differences in Ontario. 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. Firstly, social factors specific 
to communities-which can strongly influence service use patterns-
are not included in the analysis. Also, factors such as service 
volume and quality of care are missed in this type of population 
health approach. We were not able to include patients who may be 
accessing services which are not OHIP billed. 

Our findings suggest that patients seeking OAT in Ontario 
with concurrent mental health disorders are high users of health 
care services, and that primary care is a common point of contact 
for this patient group. At the time of publication there was a 
commitment from the Federal and Provincial governments in 
Canada to address the opioid crisis [37]. We suggest directing 
resources to ensure that primary care physicians are equipped 
to treat increasing rates of OUD may help to improve outcomes 
for individuals with complex health profiles and in-turn reduce 
the burden on the health care system. We recommend focusing 
policies and intervention to target family physicians as a way to 
improve the condition of treatment for individuals with concurrent 
mental health and OUD, especially where access to resources are 
limited. We recommend educational interventions on mechanisms 
of support and referral for patients with mental health and 
concurrent substance use disorders; creating incentives and/or 
removing barriers for physicians to refer to specialized services 
in their community; informing and incentivising physicians to 
refer patients to alternative social service options, which may fall 
outside of the health care system and lastly; providing education 
and incentives for family practitioners to provide various treatment 
options in their clinic, including OAT, harm reduction options and 
counselling to their patients. 

Here we are making recommendations to address a small 
component of the issue by recommending targeted interventions 
in primary care. Our findings can ultimately assist in planning 
and policy decisions relating to opioid use disorder in Ontario and 
across North America. 

Acknowledgement
We thank members of our research including Alexandra 

Franklyn and Melissa Spence who assisted with formatting and 
editing of this manuscript.

Author Contribution and Conflict of Interest
Dr. David Marsh is the corresponding author for this 

manuscript; he was involved in the conception, design, 
interpretation of results, as well as the review for this manuscript.   
Dr. Marsh maintains the following roles: Chief Medical Director 
at CATC (Canadian Addiction Treatment Center), opioid agonist 
therapy provider, and Associate Dean of Community Engagement 
and Deputy Dean of the Northern Ontario School of Medicine. 
Dr. Marsh has no ownership stake in the CATC as a stipendiary 
employee. We do not foresee any conflict of interest as data will 
be made freely available to the public and the CATC, and the 
Universities have no ability to prevent publication and dissemination 
of knowledge. The authors have no conflicts declared.

Kristen A. Morin, MPH, PhD c. was involved in the analysis and 
interpretation of the results, as well as the writing of the manuscript. 
Kristen has no conflicts to declare

Dr. Joseph K Eibl, PhD, was involved in the analysis and 
interpretation of the results, as well as the writing and reviewing 
of the manuscript. Dr. Eibl has no conflicts to declare.

Dr. Vicky PKH Nguyen, MD, PhD, was involved in the conception, 
design, collection of data and review for this manuscript. Dr. 
Nguyen has no conflicts to declare.

Dr. Katie E. Anderson, MD was involved in the conception, design, 
and review for this manuscript. Dr. Anderson has no conflicts to 
declare.

Financial Support
This research was partially supported by the NOAMA 

Clinical Innovation Grant AFP Innovation. 

Fund - Project #A-17-05 

Dr. Eibl received funding as a successful recipient of the 2014-
2015 CANOC Scholarship Awards Programme; (this programme 
is supported through the Centres Grant [CIHR 711314]).

References
Dhalla IA, Mamdani MM, Sivilotti MLA, Kopp A, Qureshi O, et al. (2009) 1. 
Prescribing of opioid analgesics and related mortality before and after 
the introduction of long-acting oxycodone. CMAJ 181: 891-896.

Kiepek N, Groom B, Toppozini D, Kakekagumick K, Muileboom J, et al. 2. 
(2015) Evaluation of an inpatient medical withdrawal program in rural  
Ontario: a 1-year prospective study. Can J Rural Med 20: 92-97.

Lynas K (2013) Ontario pharmacists concerned about the risks arising 3. 
from approval of generic OxyContin. Can Pharm J 146: 12-13.

Lynas K (2012) Ontario police chiefs call on the federal government to 4. 
keep generic OxyContin out of Canada. Can Pharm J 145: 204.

Standing Committee on Health (2016) Office of the Speaker of the 5. 
House of Commons. Ottawa, Ontario: Government of Canada.

http://www.cmaj.ca/content/181/12/891
http://www.cmaj.ca/content/181/12/891
http://www.cmaj.ca/content/181/12/891
https://www.ncbi.nlm.nih.gov/pubmed/26160514
https://www.ncbi.nlm.nih.gov/pubmed/26160514
https://www.ncbi.nlm.nih.gov/pubmed/26160514
https://www.ncbi.nlm.nih.gov/pubmed/23795157
https://www.ncbi.nlm.nih.gov/pubmed/23795157
https://www.ncbi.nlm.nih.gov/pubmed/23509559
https://www.ncbi.nlm.nih.gov/pubmed/23509559


Citation: Morin KA, Eibl JK, Nguyen VPKH, Anderson KE, Marsh DC (2018) The Epidemiological Profile of Patients with Mental Health in Opioid Agonist Treatment, 
Accessing Services in Primary Care across Ontario, Canada. J Family Med Prim Care Open Acc 2: 111. DOI: 10.29011/2688-7460.100011

6 Volume 2; Issue 01

International Narcotics Control Board (2012) In Narcotic Drugs. Vien-6. 
na, Austria: United Nations.

Canadian Insitute for Health Information. Opioid-Related Harms in 7. 
Canada

Hedegaard H, Warner M, Miniño AM (2017) Drug Overdose Deaths in 8. 
the United States, 1999-2016 NCHS Data Brief No. 294

(2011) College of Physicians and Surgeons of Ontario. Methadone 9. 
Maintenance Treatment Program Standards and Clinical Guidelines, 
4th edition.

Brands BMD, Hart L, Jaimeson W (2002) Best Practices. Method one 10. 
Maintenance Treatment.  (Canada H ed. Ottawa, Ontario.

(2008) World Health Organization. Principles of Drug Dependence 11. 
Treatment.

Astals M, Diaz L, Domingo-Salvany A, Martin-Santos R, Bulbena A, et 12. 
al. (2009) Impact of co-occurring psychiatric disorders on retention in 
a methadone maintenance program: an 18-month follow-up study. Int  
J Environ Res Public Health 6: 2822-2832.

Campbell N, McAllister L, Eley D (2012) The influence of motivation in 13. 
recruitment and retention of rural and remote allied health profession-
als: a literature review. Rural Remote Health 12: 1900.

Kulig J, Williams AM (2012) Health and Place in Rural Canada. In 14. 
Health in Rural Canada. UBC press.

Kurdyak P, Stukel TA, Goldbloom D, Kopp A, Zagorski BM, et al. (2014) 15. 
Universal coverage without universal access: a study of psychiatrist 
supply and practice patterns in Ontario. Open Med 8: 87-99.

Brien SGL, Kapral M, Kuridiak P, VIgod S, Taking Stock: A report on 16. 
the quality of mental health and addictions services in Ontario. Page 
no: 35.

Levy AR, O’Brien BJ, Sellors C, Grootendorst P, Willison D (2003) 17. 
Coding accuracy of administrative drug claims in the Ontario Drug 
Benefit database. Can J Clin Pharmacol 10: 67-71.

Hall S, Schulze K, Groome P, Mackillop W, Holowaty E (2006) Using 18. 
cancer registry data for survival studies: the example of the Ontario 
Cancer Registry. J Clin Epidemiol 59: 67-76.

Mamdani M, Rochon P, Juurlink DN, Anderson GM, Kopp A, et al. 19. 
(2003) Effect of selective cyclooxygenase 2 inhibitors and naproxen 
on short-term risk of acute myocardial infarction in the elderly. Arch 
Intern Med 163: 481-486.

Juurlink DN (2009) Proton pump inhibitors and clopidogrel: putting the 20. 
interaction in perspective. Circulation 120: 2310-2312.

Juurlink DN, Gomes T, Lipscombe LL, Austin PC, Hux JE, et al. (2009) 21. 
Adverse cardiovascular events during treatment with pioglitazone and 
rosiglitazone: population-based cohort study BMJ, 339: 2942.

(2012) Ontario Ministry of Health and Long-Term Care. Health ana-22. 
lyst’s toolkit.

Kendall CE, Wong J, Taljaard M, Glazier RH, Hogg W, et al. (2015) A 23. 
cross-sectional, population-based study of HIV physicians and outpa-
tient health care use by people with HIV in Ontario. BMC Health Serv  
Res 15: 63.

Antoniou T, Zagorski B, Loutfy MR, Strike C, Glazier RH (2011) Vali-24. 
dation of case-finding algorithms derived from administrative data for 
identifying adults living with human immunodeficiency virus infection. 
PLoS One 6: 21748.

Mamdani M, Sykora K, Li P, Normand SL, Streiner DL, et al. (2005) 25. 
Anderson GM: Reader’s guide to critical appraisal of cohort studies: 2. 
Assessing potential for confounding. BMJ 330: 960-962.

Opioid Use and Related Adverse Events in Ontario (2016) Ontario 26. 
Drug Policy Research Network

Rural and Northern Community Issues in Mental Healt27. h

Ballon Dea (2009) Mental Health Crisis Time for a Compassionate 28. 
Response.  

(2016) Canadian Mental Health Association Ontario. In Addressing 29. 
Mental Health and Addictions Needs in Primary Care. Toronto, On-
tario: Canadian Mental Health Assiciation.

Patel V, Belkin GS, Chockalingam A, Cooper J, Saxena S, et al. (2013) 30. 
Grand challenges: integrating mental health services into priority 
health care platforms. PLoS Med 10: 1001448.

Regier DA, Narrow WE, Rae DS, Manderscheid RW, Locke BZ, et al.  31. 
(1993) The de facto US mental and addictive disorders service system. 
Epidemiologic catchment area prospective 1-year prevalence rates of 
disorders and services. Arch Gen Psychiatry 50: 85-94.

Saunders EC, McGovern MP, Lambert-Harris C, Meier A, McLeman 32. 
B, et al. (2015) The impact of addiction medications on treatment out-
comes for persons with co-occurring PTSD and opioid use disorders.  
Am J Addict 24: 722-731.

Brooner RK, Kidorf MS, King VL, Peirce J, Neufeld K, et al. (2013) 33. 
Managing psychiatric comorbidity within versus outside of methadone 
treatment settings: a randomized and controlled evaluation. Addiction  
108: 1942-1951.

Ball C, Ross A (1991) The Effectiveness of Methadone Maintenance 34. 
Treatment. New York: Springer-Verlag.

Friedmann PD, D’Aunno TA, Jin L, Alexander JA (2000) Medical and 35. 
psychosocial services in drug abuse treatment: do stronger linkages 
promote client utilization? Health Serv Res 35: 443-465.

Handford C, Kahan M, Srivastava A, Cirone S, Sanghera S, et al. 36. 
(2011) Buprenorphine/Naloxone for Opioid Dependence: Clinical 
Practice Guidelines. 

(2016) Government of Canada. Joint Statement of Action to Address 37. 
the Opioid Crisis. Ottawa Ontario.

https://www.incb.org/documents/Publications/AnnualReports/AR2012/AR_2012_E.pdf
https://www.incb.org/documents/Publications/AnnualReports/AR2012/AR_2012_E.pdf
https://www.cihi.ca/sites/default/files/document/opioid-harms-chart-book-en.pdf
https://www.cihi.ca/sites/default/files/document/opioid-harms-chart-book-en.pdf
http://www.cpso.on.ca/Policies-Publications/CPGs-Other-Guidelines/Methadone-Program/MMT-Program-Standards-and-Clinical-Guidelines
http://www.cpso.on.ca/Policies-Publications/CPGs-Other-Guidelines/Methadone-Program/MMT-Program-Standards-and-Clinical-Guidelines
http://www.cpso.on.ca/Policies-Publications/CPGs-Other-Guidelines/Methadone-Program/MMT-Program-Standards-and-Clinical-Guidelines
http://www.who.int/substance_abuse/publications/principles_drug_dependence_treatment.pdf?ua=1
http://www.who.int/substance_abuse/publications/principles_drug_dependence_treatment.pdf?ua=1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2800066/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2800066/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2800066/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2800066/
https://www.ncbi.nlm.nih.gov/pubmed/22845190
https://www.ncbi.nlm.nih.gov/pubmed/22845190
https://www.ncbi.nlm.nih.gov/pubmed/22845190
https://www.ubcpress.ca/health-in-rural-canada
https://www.ubcpress.ca/health-in-rural-canada
https://www.ncbi.nlm.nih.gov/pubmed/25426177
https://www.ncbi.nlm.nih.gov/pubmed/25426177
https://www.ncbi.nlm.nih.gov/pubmed/25426177
https://www.ncbi.nlm.nih.gov/pubmed/12879144
https://www.ncbi.nlm.nih.gov/pubmed/12879144
https://www.ncbi.nlm.nih.gov/pubmed/12879144
https://www.ncbi.nlm.nih.gov/pubmed/16360563
https://www.ncbi.nlm.nih.gov/pubmed/16360563
https://www.ncbi.nlm.nih.gov/pubmed/16360563
https://www.ncbi.nlm.nih.gov/pubmed/12588209
https://www.ncbi.nlm.nih.gov/pubmed/12588209
https://www.ncbi.nlm.nih.gov/pubmed/12588209
https://www.ncbi.nlm.nih.gov/pubmed/12588209
https://www.ncbi.nlm.nih.gov/pubmed/19933929
https://www.ncbi.nlm.nih.gov/pubmed/19933929
https://www.ncbi.nlm.nih.gov/pubmed/19690342
https://www.ncbi.nlm.nih.gov/pubmed/19690342
https://www.ncbi.nlm.nih.gov/pubmed/19690342
http://www.health.gov.on.ca/english/providers/pub/healthanalytics/health_toolkit/health_toolkit.pdf
http://www.health.gov.on.ca/english/providers/pub/healthanalytics/health_toolkit/health_toolkit.pdf
https://www.ncbi.nlm.nih.gov/pubmed/25884964
https://www.ncbi.nlm.nih.gov/pubmed/25884964
https://www.ncbi.nlm.nih.gov/pubmed/25884964
https://www.ncbi.nlm.nih.gov/pubmed/25884964
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3128093/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3128093/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3128093/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3128093/
https://www.ncbi.nlm.nih.gov/pubmed/15845982
https://www.ncbi.nlm.nih.gov/pubmed/15845982
https://www.ncbi.nlm.nih.gov/pubmed/15845982
http://odprn.ca/wp-content/uploads/2016/11/ODPRN-Opioid-Use-and-Related-Adverse-Events-Nov-2016.pdf
http://odprn.ca/wp-content/uploads/2016/11/ODPRN-Opioid-Use-and-Related-Adverse-Events-Nov-2016.pdf
http://ontario.cmha.ca/documents/rural-and-northern-community-issues-in-mental-health/#.V9rIno-cFlY
https://www.ncbi.nlm.nih.gov/pubmed/23737736
https://www.ncbi.nlm.nih.gov/pubmed/23737736
https://www.ncbi.nlm.nih.gov/pubmed/23737736
https://www.ncbi.nlm.nih.gov/pubmed/8427558
https://www.ncbi.nlm.nih.gov/pubmed/8427558
https://www.ncbi.nlm.nih.gov/pubmed/8427558
https://www.ncbi.nlm.nih.gov/pubmed/8427558
https://www.ncbi.nlm.nih.gov/pubmed/26388539
https://www.ncbi.nlm.nih.gov/pubmed/26388539
https://www.ncbi.nlm.nih.gov/pubmed/26388539
https://www.ncbi.nlm.nih.gov/pubmed/26388539
https://www.ncbi.nlm.nih.gov/pubmed/23734943
https://www.ncbi.nlm.nih.gov/pubmed/23734943
https://www.ncbi.nlm.nih.gov/pubmed/23734943
https://www.ncbi.nlm.nih.gov/pubmed/23734943
https://link.springer.com/book/10.1007/978-1-4613-9089-3
https://link.springer.com/book/10.1007/978-1-4613-9089-3
https://www.ncbi.nlm.nih.gov/pubmed/10857471
https://www.ncbi.nlm.nih.gov/pubmed/10857471
https://www.ncbi.nlm.nih.gov/pubmed/10857471
https://www.cpso.on.ca/uploadedFiles/policies/guidelines/office/buprenorphine_naloxone_gdlns2011.pdf
https://www.cpso.on.ca/uploadedFiles/policies/guidelines/office/buprenorphine_naloxone_gdlns2011.pdf
https://www.cpso.on.ca/uploadedFiles/policies/guidelines/office/buprenorphine_naloxone_gdlns2011.pdf

