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Abstract 

Objective: To analyze the association between primary care continuity and acute mental health 

care services following transition to adult care.   

Methods: Population-based retrospective cohort study using linked administrative health data of 

youth ages 12-17 with schizophrenia (SZ), eating disorders (ED), or mood and affective 

disorders (MAD) admitted between April 1, 2002 and April 1, 2010 in Ontario, Canada. Poisson 

regression models tested the association of primary care continuity and mental health outcomes 

after transition.  

Results: Among 3183 youth with severe mental illness, the majority (n=2,052, 64.5%) received 

continuous primary care during the transition period. Compared with continuous care, no 

primary care (n=190) during transition was associated with a 52% increased risk of a mental 

health admission following transition (aRR 1.52, 95% CI 1.12, 2.05).  

Conclusions:  In the context of decreasing specialist mental health visits, ensuring adequate 

access to primary care during the transition period may improve outcomes in young adulthood.  
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1.0 Introduction 

Mental health disorders are a critical health issue affecting 1 in 5 adolescents and young 

adults in Canada at any given time1-3. Worldwide, it is projected that mental illness will continue 

to rise and become one of the five most common causes of morbidity, mortality and disability 

among youth in the next decade4-6. Children with complex health care needs are often cared for 

by paediatricians and paediatric specialists, such as child psychiatrists for those with mental 

health issues. In Canada, provincial funders mandate transfer (i.e., termination of care by 

paediatric services and potential re-establishment of care in adult sector) of virtually all 

paediatric community and hospital care to adult providers by age 18. The current configuration 

of distinct paediatric and adult mental health care service boundaries creates fragmentation and a 

barrier to continuity of care during the transition period from paediatric to adult care serices7-10. 

For adolescents and young adults with mental illness, this lack of care integration may negatively 

impact patient engagement and jeopardize health outcomes into adulthood. The role of primary 

care in providing continuity across this vulnerable transition period may represent an opportunity 

for intervention.  

This thesis provides new knowledge on the changing patterns of health service utilization 

for transition-age youth (defined in this study as age 12-23) with severe mental illness. 

Analyzing the impact of primary care continuity during the transition period on the long-term 

mental health outcomes in young adulthood will provide insight into the role of primary care in 

supporting transition-age youth with mental illness. This has important implications for clinical 

care, policy and service planning and the development of best practices for health systems 

integration, collaborative care, and quality indicators for mental health services across the 

paediatric and adult care continuum.  
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1.1 Thesis Objectives 

In a population-based cohort of youth hospitalized with severe mental illness between the 

ages of 12 and 17 years in Ontario, Canada, our aims were to: 

1. Describe patterns of health care use (outpatient, emergency, and inpatient) before 

(age 12-17), during (age 17-19), and after (age 19-23) the transition period from 

paediatric to adult care.  

2. Analyze the association of primary care continuity during the transition period from 

paediatric to adult care (age 17-19) and subsequent need for acute mental health care 

services (age 19-23). 

 

1.2 Hypothesis 

We hypothesize that the rate of outpatient mental health visits will decrease for youth 

with severe mental illness following transition to adult care for many reasons including the 

fragmentation of pediatric and adult mental health care services, lack or perceived lack of 

available adult resources, patient disengagement or non-adherence, and fundamental differences 

in treatment philosophy and approach between the two systems. As a result, we anticipate that 

the rate of mental health-related hospitalizations and emergency department visits will increase 

during the transition period and beyond as patients may not receive optimal mental health care in 

the outpatient setting. We also hypothesize that continuity with a primary care provider during 

the transition period is protective and associated with a lower risk of mental-health related 

hospitalizations and emergency department visits following transition to adult care.  
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2.0 Literature Review 

2.1 Burden of Mental Illness in Youth 

Most mental disorders begin in adolescence and early adulthood and are major 

contributors to the burden of disease in young people5,11-13. It is estimated that half of all lifetime 

cases of mental health disorders have onset by age 14 years and three-quarters by age 2414. 

Findings from the WHO’s 2004 Global Burden of Disease study indicate that, worldwide and in 

high income countries, neuropsychiatric disorders are the major contributor to disease burden in 

10 to 24 year-olds, accounting for 45% and 68% of the total years lost because of disability, 

respectively5. Moreover, 5 out of the 10 leading causes of disease burden were psychiatric in 

nature: unipolar depressive disorders (8.2% of total disability adjusted life years [DALYs]); 

schizophrenia (4.1%); bipolar disorder (3.8%); alcohol use (3.0%); and self-inflicted injuries 

(2.8%)5. These data demonstrates that, although this age group has generally been perceived as 

healthy, young people suffer from significant mental health morbidity. Several other large scale 

prospective epidemiological studies confirm this finding15-17. 

At any given time, approximately 20% of children and youth are affected by a mental 

health disorder that causes significant symptoms or impairment2,3,18-20. Anxiety, conduct, 

attention, depressive, and substance use disorders are among the most common1. In general, few 

young people with mental illness access services or receive appropriate care3,21. Data from 

Ontario show that only one out of every six children and youth affected with mental illness 

received mental health care within the previous six months3. Poor mental health in adolescence is 

strongly associated with other health, well-being, and psychosocial concerns in young adulthood, 

notably lower educational achievements, interpersonal problems, substance abuse, violence, and 

poor sexual health18,22. Youth with mental health problems are also at increased risk of 
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developing adult emotional, behavioural, and severe psychiatric disorders22. Given the age of 

onset, frequency, and protracted course, it is not surprising that mental illnesses have been 

characterized as the ‘chronic diseases of the young’27,28.  

 Mental health disorders in youth also contribute a substantial risk of suicide in an already 

heightened period of injury risk. In Canada, suicide is the second leading cause of death in young 

people aged 15–24 years29. Males account for almost three quarters of suicides in this age group, 

whereas non-fatal suicide attempts are more common in females 30,31. The vast majority of youth 

with suicidal behaviors have pre-existing mental health disorders32. In a population-based 

Ontario study, approximately 80% youth who died by suicide were seen in health care settings in 

the year before their death, typically outpatient physician visits and/or emergency department 

visits35.  

 

2.2  Transition from Paediatric to Adult Care 

The terms transfer and transition are often used interchangeably. Transition, however, 

represents a purposeful and planned movement from paediatric to adult care whereas transfer 

represents a one-time event: the termination of care by a paediatric care provider which is then 

re-established with an adult provider36-38. Successful transition is evidenced by care that is 

uninterrupted, coordinated, developmentally appropriate, psychosocially sound, and 

comprehensive39. Transfer is a necessary component of successful transition.  

Jurisdictions vary considerably in the age at which transfer of care from paediatric to 

adult services is required. In Ontario, provincial funders mandate that all paediatric hospital 

specialty care is transferred by age 18. In 2012, the Ministry of Health and Long-term Care 

introduced a change to the fee schedule which resulted in the rejection of all services billed by 
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paediatricians for adult patients (age ≥18). Since then, in addition to hospital care, virtually all 

general community paediatric care is required to transfer to adult services by age 18. With few 

exceptions, the Ministry will pay paediatric billing claims for adult patients if 1) the paediatrician 

has rendered at least on consultation or assessment in the 12 month period prior to the patient’s 

18th birthday, 2) ongoing management of the patient’s chronic condition is necessary, and 3) the 

patient is less than 22 years. While the majority of youth receive their primary care by general 

practitioners/family physicians (GP/FPs)40, some are cared for by paediatricians, and thus require 

transfer of primary care at age eighteen.  In addition, the Ontario Ministry of Children and Youth 

Services (MCYS) fund and administer community-based mental health services delivered by 

non-physician providers (e.g. social workers, nurses) as well tele-psychiatry consultations with 

physicians up to age 18.  

Transitioning adolescents with complex, chronic health care needs from paediatric to 

adult care settings is challenging not only for patients and their families, but also for the 

clinicians involved in their care41-46. Poor health outcomes following transition have been 

described for several populations such as those with sickle cell disease47, congenital heart 

disease48, diabetes mellitus49, and organ transplantation50,51. Decline in health status may partly 

be due to an inadequately planned, interrupted, and poorly coordinated transition process39. It is 

also complicated by the tumultuous and intricate medical, social and psychological 

developmental changes that accompany the adolescent period39,41. Combined with the burden of 

a serious health condition, adolescence becomes a time of additional stress. Altogether, these 

challenges may contribute to patient disengagement/drop-out, poor treatment adherence, increase 

in hospitalizations and emergency room visits, and overall detrimental health outcomes52-55. A 
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recent international policy review found that few jurisdictions, however, address these 

transitional care issues in health or broader social policy documents56.  

There is limited evidence supporting effective transition interventions for adolescents 

with chronic illness39,57-60. Commonly used strategies in successful transition programs often 

include patient education, care navigators, and specific transition clinics60. To date, much of the 

emphasis in clinical practice and the transition literature focuses on specialist-to-specialist 

provider transition61,62. Very little is known on the impact and role of primary care providers in 

supporting the transition of youth with chronic health conditions62. In our recent systematic 

review of primary care-based transition interventions, we found only 3 studies that evaluated any 

kind of primary care-specific intervention, with just 1 based in a primary care setting62. Two 

used case managers to facilitate referrals to primary care, and, therefore, did not focus on 

primary care as the key target of intervention. The lack of evidence to guide clinical practice or 

policy around the role of primary care providers in the transition of youth with chronic health 

conditions, including mental illness, is problematic and may reflect, in part, the generally 

fragmented nature of the primary to specialty care interface and leadership priorities of the 

paediatric community62. Future research and policy focusing on developing and evaluating 

coordinated transition interventions to better integrate primary care for high need populations is 

needed.  

Primary care is particularly important for youth because it provides an opportune setting 

for screening, early intervention, and coordination of services63,64. Primary care providers also 

have the capacity for long-standing relationships with youth and their families and an 

understanding of the context of the issues65. The approach in primary care also tends to be more 

holistic and, thereby, better integrates the social determinants of health to meet the multiple 
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needs of youth such as housing, school, employment, and social support66. The literature 

supports this holistic and flexible approach as being beneficial to optimizing health outcomes 

during transition67,68.  

 

2.3   Mental Health Service Transition 

There is a high degree of persistent psychopathology from childhood to middle 

adulthood13,69,70. In a landmark study by Patton et al. (2014) evaluating patterns and predictors of 

persistence of mental health problems, longer duration of mental health disorder in adolescence 

was found to be the strongest predictor of ongoing disorder in adulthood71. Due to the 

topography of onset, course of illness, and impact of mental health disorders on functioning, 

most youth will require transition from paediatric to adult care services for continued 

management of their mental illness. There are marked differences, however, in approach and 

care philosophies between paediatric and adult mental health care systems72. Adult services 

typically base eligibility on diagnostic criteria, emphasize symptom management and individual 

responsibility for care, while paediatric services emphasize developmental approaches and 

family-centered care in more nurturing environments66. The remit of adult services is also 

narrower, focusing on more severely affected individuals, due to limited services and/or 

funding66,68. Continuity of services, therefore, is often hampered as paediatric and adult mental 

health systems are generally separate7,73. In Ontario, the current model of mental health service 

delivery for youth has been described as fragmented and fraught with gaps in service provision74-

76. One of the primary concerns articulated in the Ministry of Child and Youth Services’ policy 

framework on youth transitions is the lack of connection between child and adult mental health 

services74,75.  
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Across the United Kingdom, Australia, United States and Canada, researchers are 

demonstrating significant gaps in systems of care between paediatric and adult mental health 

services7,9,67,77. The first systematic attempt to study the policy, process, outcome, and experience 

of transition for youth with mental illness demonstrated that almost half of youth “fell through 

the care gap” between services and those who successfully transitioned received care that was 

poorly planned, executed, and experienced10. Simply strengthening existing paediatric and adult 

mental health care systems may, therefore, not be enough to improve transition care. It is likely 

that construction of new streams of care will be needed to reduce the burden of illness and 

improve outcomes across this critical transition period12. Novel models of mental health care, 

overlapping with but discrete in culture and expertise from systems for children and adults, are 

gaining ground in Australia11,12,78. Although interventions aimed at improving transitions for 

youth with mental illness have been developed, evaluations of their effectiveness are limited79-82. 

Some evidence suggests that when care is fragmented, transition has a substantial impact on the 

financial demands of youth and their families83. These demands are likely due to increases in the 

cost of care, loss of private health insurance coverage, and loss of employment income and 

productivity83.  

Youth with severe mental illness are a particularly vulnerable group. The tasks that are 

essential to successful transition often depend on the very abilities that are impaired84. They are 

at increased risk of engaging in high-risk behaviour, criminal activity, dropping out of school, 

underemployment, homelessness, and failing to achieve important developmental tasks 

associated with young adulthood85-87. Youth with mental illness also report fears of being 

stigmatized for having a mental illness and needing services, poor mental health literacy, and 

preference for self-reliance over dependency on professionals for assistance88. For these reasons, 
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the current service configuration of paediatric and adult mental health services has been 

described as the weakest link in a system where it should be the most robust12. Youth with 

mental illness require developmentally appropriate services tailored to their characteristics, 

rather than a mere extension of either child or adult services. 

To our knowledge, there has only been one study describing a large decline in total 

mental health service utilization at the age of emancipation for a large nationally representative 

sample transition-age youth (16-25 years) in the US89. This study showed that patterns of mental 

health utilization, including inpatient, outpatient, and residential care, at ages 18–19 years was 

about half the rate for persons aged 16–17 years. This was predominantly due to the decline in 

the rate of outpatient services and residential care, as opposed to inpatient. After the precipitous 

decline in mental health service utilization at age 18–19, a pattern of increasing inpatient, 

outpatient, and residential care was demonstrated, although it did not reach the rates observed 

before transition. By the end of the transition-age period (age 24-25), there were a third fewer 

patients who received mental health services as compared to the 16-17-year-old group. These 

findings parallel those of the National Comorbidity Survey Replication, a nationally 

representative community-based survey, in which 18- to 24-year-olds with mental disorders were 

significantly less likely to receive mental health services than adults in older age groups90.  

 

2.4  Continuity of Care and Health Outcomes 

 Continuity of care is frequently defined as “a process involving the orderly, 

uninterrupted movement of patients among the diverse elements of the service delivery 

system”91. Concentration of care, or a patient’s usual source of care, is often used to measure 

continuity92,93. Regarded as central to the provision of quality health care, continuity has recently 
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been identified as a key performance measure for mental and general health services, especially 

in the context of primary care91,93-99.  

  In adults with severe mental illness, evidence to support an association between 

continuity of care and improved health outcomes is sparse because of a lack of longitudinal 

studies, comprehensive continuity measures, and confounding of individual patient 

characteristics on the relationship between service process and outcomes98,100-103. Associations 

have been found, however, between continuity and improved mental health symptom 

scores104,105, decreased inpatient service use106,107, lower Medicaid costs108, improved quality of 

life98, better community functioning98, and greater service satisfaction98. This suggests that 

efforts aimed at improving continuity in and among mental health services may be worthwhile 

for adults with severe mental illness. In addition, there is evidence suggesting the formal liaison 

of general practitioners with specialist service providers may improve functional outcomes in 

chronically mentally ill patients through improvements in patient concordance with treatment 

programs and more effective clinical practice109. 

 Studies examining paediatric outcomes have shown an association between primary care 

physician continuity and up-to-date immunization coverage, lower emergency department use 

and costs, reduction in acute hospitalizations, better coordination of care, and greater patient and 

parent satisfaction49,103,110-118. Research on the impact of continuity of care on health outcomes in 

transition-age youth, however, is lacking. In a retrospective cohort study of 1,507 young adults 

with diabetes mellitus in Ontario, patients who transferred to a new allied health care team with 

no change in physician were 77% less likely to be hospitalized after transition than were those 

transferred to a new physician with either a new or no allied health care team49. Similarly, 

another retrospective cohort study of 229 young adults with diabetes demonstrated greatest 
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missed clinic appointments among patients who either were transferred to a young-adult clinic in 

a different hospital or were transferred directly to adult care119. In contrast, clinic attendance 

improved when patients transferred to a young-adult clinic within the same hospital as the 

paediatric clinic or to an adolescent clinic run jointly by paediatric and adult physicians119. These 

findings suggest that youth with some degree of continuity of care during the transition period 

experience improved health outcomes.  

 

2.5   Ecology of Primary Care Services in Ontario 

 In response to a number of challenging primary health care issues such as shortages in 

human resources and maldistribution of physicians, patient and provider dissatisfaction, gaps in 

quality care, and preference of trainees to choose specialty careers, there has been significant 

reform to primary care service delivery in Ontario in the last decade120. The Ministry of Health 

and Long-Term Care worked closely with major stakeholders, including physician groups such 

as the Ontario Medical Association, to develop a number of new voluntary primary care 

organizational and funding models which involved patient rostering, increasing team-based 

allied health professional involvement, after-hours care, and financial incentives for preventative 

care120,121. The major difference between the primary care models is how physicians are 

reimbursed. Many of the new primary care models support inter-disciplinary teams and, 

therefore, some GP/FPs enrolled in these models may engage non-physician clinicians such as 

social works and therapists in the mental health care of youth with mental illness. GP/FPs not 

enrolled in a model continued to be remunerated by fee-for-service.  

 The majority of children and youth in Ontario have their primary care delivered by 

GP/FPs40. However, a substantial and increasing number of paediatricians also provide primary 
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care to children but have not been included in primary care reform and use fee-for-service for 

remuneration. Access to paediatricians for primary care in Ontario is limited predominantly to 

large urban centres40. Children with complex health care needs and those from higher income 

status are also more likely to have a paediatrician as their primary care provider40. When these 

youth reach age 18, a transition of primary care from their paediatrician to a GP/FP is needed, in 

addition to many also requiring specialist-to-specialist care transition for their chronic physical 

or mental illness.   

   

2.6  Summary  

Continuity of care is often lacking for youth with mental illness transitioning from 

paediatric to adult care services122,123. This literature review highlights the need for a more 

coordinated and integrated mental system for transition-age youth with severe mental illness. 

There is little research focusing on the pattern of health service utilization during transition for 

this population89. Even less is known on how primary care can support the mental health needs 

of transition-age youth and whether primary care continuity impacts long-term health outcomes. 

This study aims to fill an important gap in the literature for youth with severe mental illness and 

contribute evidence on the potential effect of primary care continuity on optimizing health during 

the transition years for a vulnerable youth population.  
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3.0  Methods 

3.1  Overview of study design  

This was a retrospective population-based cohort study of transition-age youth (age 12-

23) using administrative health and demographic datasets housed at the Institute for Clinical 

Evaluative Sciences (ICES). The cohort included youth with a history of hospitalization between 

the ages of 12 and 17 for a severe mental illness including schizophrenia and related psychotic 

disorders (SZ), eating disorders (ED), and mood and affective disorders (MAD) from April 1, 

2002 to April 1, 2010 in the Province of Ontario, Canada. We examined the pattern of primary 

and mental health care use across the transition period from paediatric to adult care, from age 17 

to 19, and post-transition period, from age 19 to 23.  We evaluated whether primary care 

continuity (continuous care, different provider, or none) during transition (age 17-19) was 

associated with acute mental health outcomes after transition to adult care (age 19-23). Patients 

were followed until their 23rd birthday or the end of the study period (March 31, 2013). The 

minimum duration of follow-up was 1 year. Please refer to Figure 1 for depiction of overview of 

study design and timeline.     

Ontario legislation governing ICES allows use of health administrative data without 

individual patient consent for health system research, provided strict privacy guidelines, 

including the suppression of cell sizes under 6, are followed. Approval to complete this study 

was granted by the University of Toronto, Sunnybrook Health Sciences Centre, and Hospital for 

Sick Children Research Ethics Boards.  
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Figure 1: Overview of study design and timeline 

 

 

  

3.2  Data Sources 

ICES is an independent not-for-profit research institute that receives core funding from 

the Ontario Ministry of Health and Long-Term Care. It encompasses much of the publicly 

funded administrative health services records for residents in the province of Ontario. As a 

prescribed entity under Ontario’s Personal Health Information Protection Act (PHIPA), ICES is 

responsible for the confidentiality and security of all its data. Secure algorithms based on the 

Ontario health card number are used to assign Ontario residents with a unique encoded identifier, 

known as the ICES key number (IKN), used to link the data across health services databases 

within the ICES inventory over time.  

Exposure: 

Pattern of primary care 

during the transition period 

Outcome 

Window/Post-

transition period 

(age 19-23) 

Maximum 

follow-up date: 

March 31, 2013 

Period of hospitalization for 

mental illness  

among youth ages 12-17 (born 

April 1, 1990-1993) 

Apr 1, 2002 Apr 1, 2010 

Cohort Ascertainment 

BASELINE 

Transition Period 

(age 17-19) 



 

 15

 

Canadian Institute for Health Information Discharge Abstract Database (CIHI-DAD) 

The Canadian Institute for Health Information Discharge Abstract Database (CIHI-DAD) 

captures demographic, administrative, and clinical information on hospital inpatient discharges 

and day surgery interventions across Canada, supplied to the Canadian Institute for Health 

Information (CIHI) from participating hospitals in all territories and provinces except Quebec. 

Data is abstracted from patient charts by trained medical staff. Ontario began using the 

International Classification of Diseases 10th revision (ICD-10-CA) and Canadian Classification 

of Health Interventions (CCI) for diagnostic and procedural coding in hospital separations 

reported to the DAD as early as 2002. In this study, the CIHI-DAD was used to identify the 

index mental health hospitalization, define the youth cohort, and ascertain outcome events. 

In terms of data validity, a re-abstraction study of 14,500 discharges from 18 hospitals for 

from 2002/03 to 2003/04 demonstrated 67.6% agreement for coding of the most responsible 

diagnosis, defined as the that contributes to the greatest extent to the length of stay in hospital124. 

Overall median and interquartile ranges (IQR) for the top 50 most responsible diagnoses were: 

kappa 0.81 (0.70 to 0.87), sensitivity 0.82 (0.71 to 0.89), and positive predictive value 0.82 (0.74 

to 0.89). Conversely, coding of comorbid diagnoses, present prior or developing during 

admission, was only moderate (kappa 0.56 [0.47-0.67]). The kappa values for schizophrenia, 

depressive episode, and bipolar affective disorder as the most responsible diagnosis were 0.94 

(0.90-0.98), 0.80 (0.74-0.87), and 0.93 (0.88-0.97), respectively.  
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Ontario Mental Health Reporting System (OMHRS) 

The Ontario Mental Health Reporting System (OMHRS) captures information submitted 

to CIHI on all inpatient hospitalizations to designated adult mental health beds in psychiatric 

facilities from 68 participating hospitals in Ontario as of October 1, 2005. Data is collected at 

admission, discharge, and every 3 months for patients with extended stays and includes 

information about mental and physical health, social support and service use sourced from a 

standardized assessment instrument for inpatient mental health known as the Resident 

Assessment Instrument–Mental Health (RAI-MH). In this study, the OMHRS was used to 

identify the index mental health hospitalization, define the youth cohort, and ascertain outcome 

events.  

No validation studies for OMHRS were identified.  

 

National Ambulatory Care Reporting System (NACRS) 

The National Ambulatory Care Reporting System (NACRS) captures information on visits to 

hospital and community based ambulatory care, including emergency departments. Hospitals in 

Ontario have been submitting demographic and clinical information about emergency 

department presentations since 2001. In this study, the NACRS was used to identify mental 

health-related emergency department visits.  

A re-abstraction study examining the charts for 7,500 unplanned visits to emergency 

departments at 15 Ontario hospitals in 2004/05 found very high agreement for demographic data 

but under-reporting of problems, particularly for those who presented with multiple problems 

where only one problem was reported to the NACRS125. The code describing the main problem 

matched between the original and re-abstracted data for 68.8% of the visits.  
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Ontario Health Insurance Program (OHIP) 

The Ontario Health Insurance Plan (OHIP) database contains information on physician 

services paid within a fee-for-service system by the Ontario Ministry of Health and Long- Term 

Care (MOHLTC). These services include physician consultations and assessments in acute care 

settings, office settings, and long-term care facilities; technical and professional components of 

diagnostic and therapeutic procedures; surgical procedures; and laboratory services. 

Approximately 90-95% of physicians practicing in Ontario are enrolled in a fee-for-service 

mechanism while the remaining are covered by alternate funding plans, although many of these 

physicians submit “shadow billings” of their clinical activities. In this study, the OHIP database 

was used to define the exposure and determine outpatient visits. The usual provider of primary 

care (UPC) was determined using physician claims from OHIP, and the Client Agency Program 

Enrollment database of patients rostered to a GP/FP in specific primary care models. 

Validity of the OHIP database has been less rigorous than for the CIHI-DAD. No 

validation studies of paediatric populations were identified. A re-abstraction study of 952 charts 

from 1999-200 in 5 academic family medicine clinics in Toronto, Ontario found administrative 

measures of mental health have excellent specificity and adequate sensitivity for studying mental 

health service use among adult populations in primary care126. 

 

ICES Physician Database (IPDB) 

Physician specialty was determined from the ICES Physician Database (IPDB), which 

comprises information from the Ontario Health Insurance Plan, Corporate Provider Database 

(CPDB), and the Ontario Physician Human Resource Data Centre (OPHRDC) database.  
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Registered Persons Database (RPDB)  

The Registered Persons Database (RPDB) contains demographic information for all 

Ontarians with a valid OHIP number. Variables obtained from the RPDB included date of birth, 

sex, and date of death. Data on cause of death were obtained from the Office of the Registrar 

General – Deaths (ORGD) database up until 2012 and classified at the Institute for Clinical 

Evaluative Sciences using the International Classification of Diseases, 9th revision (ICD-9). 

 

Canadian Census Data  

The 2006 Canadian Census data was used to determine neighbourhood income quintile 

and rural residence. Postal codes were linked to the Census to obtain mean neighbourhood 

income quintile, adjusted for both household and community size, for each dissemination area 

covering a population of 400–700.  

 

3.3  Study Population  

The study cohort was youth hospitalized >72 hours with SZ, ED, MAD between the ages 

of 12 and 17 years. Conditions were sorted hierarchically into mutually exclusive condition 

categories. At the top of the hierarchy was SZ, followed by ED and MAD.  

The mental health disorders were defined on hospital discharge records in any diagnostic 

field, from ages 12 to 17 to try to ensure activity of the underlying mental health condition 

necessitating transfer to adult care services. The International Classification of Diseases, 10th 

Revision (ICD-10) and Diagnostic and Statistical Manual of Mental Disorders 4th edition (DSM-

IV) diagnostic codes for SZ, ED, and MAD were used to construct the cohorts from CIHI-DAD 

and OHMRS, respectively (see Appendix A for codes).  
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Patients were excluded from the study if they died before age 19 or did not have 

continuous residency in Ontario between ages 12 to 19 years.  

 

3.4  Outcome Variables  

Primary Outcome 

The primary outcome of this study was mental health-related hospitalizations measured 

per person years after transition to adult care services (age 19-23 years). This outcome was 

chosen to serve as a marker for poor disease control. To define this outcome, any mental health 

code (ICD-10 F00-F99) as most responsible diagnosis was used in CIHI-DAD and any discharge 

diagnosis was used in OMHRS. This definition is recommended by the ICES Mental Health and 

Addictions Data Working Group to capture hospitalizations in which the condition most 

responsible for the number of days or use of resources is related to mental health or addictions. 

Secondary Outcomes  

Secondary outcomes included 1) mental health-related emergency department visits (not 

resulting in a hospital admission) measured per person years and 2) all-cause mortality after 

transition to adult care services (age 19-23 years). Emergency department visits was chosen to 

serve as a marker for need for mental health services and/or difficulties related to access to care. 

Using the NACRS record, any mental health code (ICD-10 F10-F99) in the main diagnostic field 

or a firm self-harm code (ICD-10 X60-X84) in any diagnostic field was used to ascertain mental-

health related emergency department visits. As per the ICES Mental Health and Addictions Data 

Working Group, this definition captures the majority of emergency department visits where the 

most clinically significant condition or greatest use of emergency department resources is mental 

health or addictions. The RPDB and ORGD were used to define death.   
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3.5   Independent Variables 

Primary exposure 

The primary exposure for this study was the pattern of primary care during transition 

from paediatric to adult care services (age 17-19). Descriptive data on the patterns of primary 

care visits during transition were inspected and divided into 3 exposure categories based on 

whether patients received care from the same (continuous care) or different primary care 

provider or received no primary care at all (Figure 2).  

Baseline primary care provider [either GP/FP (specialty code 00) or paediatrician 

(specialty code 26)] was assigned at age 17. The UPC was assigned using methods from previous 

work127. Patients enrolled or rostered in a primary care model were assigned to that provider. For 

non-rostered individuals, an algorithm using all primary care billings for the preceding two years 

(age 15-17) was used to assign the physician with the highest dollar value of primary care 

billings for each patient. For non-rostered youth, those with no primary care were considered to 

have no UPC.  

We defined continuous or ‘same primary care’ as primary care visits during transition 

(age 17-19) to the same usual provider of care as baseline (age 12-17) always or sometimes (at 

least 1 other primary care visit was to a different provider). ‘Different primary care’ was defined 

as primary care visits during transition to a primary care provider who was not the usual provider 

of care at baseline. ‘No primary care’ was defined as no primary care visits by any physician 

during transition.  
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Figure 2: Pattern of primary care during the transition period (age 17-19) 

 

 

 

 

Covariates 

 Patient-level demographic, clinical, and health service use covariates were included in the 

analysis as potential confounders. Demographic covariates included sex, rural residence, and 

neighbourhood income quintile. Rural residence was defined according to Statistic Canada’s 

classification of rural and small town (population <10,000). Neighbourhood income quintile was 

used as a measure of socioeconomic status. The patient’s type of mental illness was considered a 

possible confounder as the trajectory and potential for resolution of symptoms differs among the 

mental health conditions. In our final models, we adjusted for mental illness co-morbidities by 

using 5 categories for type of mental illness: SZ alone, SZ and MAD, ED alone, ED and MAD, 

and MAD alone. Health service use covariates included mental health hospitalizations before 

transition (age 12-17), not including the index hospitalization, and during transition (age 17-19) 

as well as mental health outpatient visits to psychiatrists and other providers (GP/FPs and/or 

paediatricians) during transition (age 17-19). Mental health hospitalizations were included as a 
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marker of illness severity. Mental health visits by specialty was also considered a potential 

marker of illness severity, disease activity, and access to care. Baseline usual provider of mental 

health care [either GP/FP (specialty code 00), paediatrician (specialty code 26), or psychiatrist 

(specialty code 19)] was assigned at age 17 based on the physician with the highest dollar value 

of mental health billings for the preceding two years (age 15-17). Similarly, the usual provider of 

mental health care [either GP/FP (specialty code 00), paediatrician (specialty code 26), or 

psychiatrist (specialty code 19)] during transition was assigned at age 19 based on the physician 

with the highest dollar value of mental health billings for the preceding two years (age 17-19). 

Continuity of mental health care during transition (age 17-19) was also assessed for those 

patients with a usual provider of mental health care at baseline and >1 visit during transition. We 

defined continuity of mental health care as the percent of mental health visits during transition 

compared to the baseline usual provider of mental health care and categorized as high (≥75%) or 

low (<75%) continuity.  

 

3.6   Statistical Analysis 

All statistics analyses were performed with SAS version 9.4 (SAS institute, Cary, NC) 

and statistical models were done using PROC GENMOD. We used p less than 0.05 as the level 

of statistical significance. All tests were 2-tailed. Institutional policy required suppression of cell 

sizes under 6 to ensure no risk of re-identification of patients. 

 

Descriptive analyses 

We compared descriptive patterns of health service utilization, overall and by mental 

illness type, before (age 12-17), during (age 17-19), and after the transition period to adult care 
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(age 19-23). Due to the unequal transition time periods and variable length of follow-up among 

subjects (minimum follow-up 1 year), we calculated the annualized rates of hospitalizations, 

emergency department visits, and outpatient visits for each period before, during, and after 

transition by dividing the number of events by the corresponding number of person years. This 

ensured each time period and length of follow-up was weighted equally. Differences in mean 

rates of health service use across cohorts before, during and after transition were calculated using 

one-way analysis of variance (ANOVA) while controlling for repeated measures as each patient 

contributed to each time period.  

 

Multi-collinearity 

 We assessed multi-collinearity of the independent variables for each outcome by 

examining the variance inflation factor and tolerance. Values greater than 2.5 for the variance 

inflation factor and less than 0.4 for tolerance were considered correlated128. When multi-

collinearity occurred, the most clinically relevant variable was kept in the model.  

 

Modelling Strategy 

 We used multivariate Poisson regression to examine the association between continuity 

of primary care during transition and outcomes (number of mental health-related hospitalizations 

and emergency department visits per person years), while adjusting for patient characteristics. 

Poisson regression was chosen as the study outcomes were count data, however, each 

observation had unequal exposure. We, therefore, accounted for variable length of follow-up 

with an offset parameter. When models were found to be overdispersed (i.e., observed variance 

greater than the mean), we specified the DSCALE parameter in the model statement to fix the 
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scale parameter at a value of 1 in the estimation procedure. All statistics such as standard errors 

and likelihood ratios were then adjusted appropriately.  

Variables were selected a priori based on clinical significance or evidence from the 

literature. Bivariate analyses were used to determine associations between the independent and 

dependent variables. Our modeling approach involved a sequential addition of blocks of 

variables into the models. Covariates were added to the models one-by-one to examine their 

individual effects on the primary exposure and confounding. For example, the addition of 

covariates for the Poisson regression model for mental health related-admissions occurred in 6 

steps as follows: sex (step 1), rural residence and income quintile (step 2), type of mental illness 

(step 3), mental health admissions before transition (step 4), mental health admissions during 

transition (step 5), and mental health visits by specialty during transition (step 6) (Appendix C). 

No interaction terms were tested as there were no pre-determined hypotheses on interactions. All 

variables were kept in the final model regardless of significance. The relationship between the 

independent variables were expressed as adjusted relative risks (aRRs) with 95% confidence 

intervals and associated p-values.   
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4.0   Results 

4.1  Youth hospitalized with mental illness in Ontario 2002-2010 

The initial cohort and flow chart of exclusions is included in Appendix B (Figure 3).  

A total of 3,296 youth aged 12 to 17 had a history of hospitalization greater than 72 hours 

duration for SZ, ED, or MAD from April 1, 2002 to April 1, 2010 in the Province of Ontario, 

Canada. We excluded 113 youth due to death before age 19 (n=17) and non-continuous Ontario 

residency from ages 12 to 19 years (n=96). The final cohort, therefore, included 3,183 youth with 

severe mental illness. The majority had a diagnosis of MAD (73.2%) followed by ED (17.4%) 

and SZ (9.4%). The mean age at first (index) mental health hospitalization was 14.6 years (± 

1.27) for all clinical subgroups.  

 

4.2   Baseline characteristics and health service use of the cohort (age 12-17) 

Table 1 presents the overall baseline characteristics and health service use of the cohort 

by type of mental illness. Girls accounted for the majority of those hospitalized for ED (92.1%, 

n=510) and MAD (68.0%, n=1,584). However, boys accounted for slightly over half (57.2%, 

n=171) of those admitted for SZ. Overall, most youth (88.2%, n=2,807) lived in an urban setting. 

Low-income status (lowest neighbourhood income quintile) was most common among youth 

with SZ (27.1%, n=81). In contrast, high-income status was most common among youth with ED 

(37.9%, n=210).  

Overall, the majority of youth with mental illness had a GP/FP as their usual provider of 

primary care (86.1%, n=2,739). More youth with ED (16.6%, n=92) had a primary care 

paediatrician than those with SZ (9.7%, n=29) and MAD (8.2%, n=192).  
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 The mean (± SD) annualized rate (number of events/number of patient years) of primary 

care visits was highest among youth with ED [7.68 (± 6.76)] and lowest among youth with SZ 

[3.69 (± 3.02)]. Youth with ED had the highest mean annualized rates of mental health visits to 

any physician specialty including GP/FPs [1.80 (± 3.25)], paediatricians [3.03 (± 5.60)], and 

psychiatrists [3.32 (± 5.98)]. The mean annualized rates of mental health-related visits to general 

practitioners/family physicians, paediatricians, and psychiatrists for youth with SZ were 0.87 (± 

1.21), 0.31 (± 0.61), and 3.07 (± 4.39), respectively. Youth with MAD had the lowest mean 

annualized rate of mental health-related visits to psychiatrists [1.89 (± 3.91)].  

Overall, 1,475 (46.3%) youth had at least 1 subsequent mental-health related 

hospitalization after the index hospitalization in the pre-transition period (age 12-17). Youth with 

SZ had the highest mean annualized rate of subsequent mental health admissions [0.34 (± 0.41)], 

while those with MAD had the lowest [0.17 (± 0.29)]. The overall mean annualized rate of 

emergency department visits for all clinical subgroups was 0.12 (± 0.19).  

 

 

 

 

 

 

  



 

 27

 

Table 1: Baseline demographic characteristics and health service use among Ontario youth by type of 

mental health illness (age 12-17 years), n=3183 

 Overall n=3,183 
Schizophrenia* 

n=299 

Eating 

Disorders 

n=554 

Mood/Affective 

Disorders 

n=2,330 

Sex, n (%)       

Female 2,222 (69.8%) 128 (42.8%) 510 (92.1%) 1,584 (68.0%) 

Male 961 (30.2%) 171 (57.2%) 44 (7.9%) 746 (32.0%) 

Age (years) at index hospitalization      

Mean ± SD 14.63 ± 1.27 14.70 ± 1.30 14.50 ± 1.31 14.66 ± 1.25 

Neighbourhood income quintile, n (%) 

1 (lowest) 625 (19.6%) 81 (27.1%) 62 (11.2%) 482 (20.7%) 

2 621 (19.5%) 50 (16.7%) 74 (13.4%) 497 (21.3%) 

3 587 (18.4%) 54 (18.1%) 82 (14.8%) 451 (19.4%) 

4 657 (20.6%) 71 (23.7%) 126 (22.7%) 460 (19.7%) 

5 (highest) 693 (21.8%) 43 (14.4%) 210 (37.9%) 440 (18.9%) 

Rurality, n (%)    

Urban 2,807 (88.2%) 263 (88.0%) 499 (90.1%) 2,045 (87.8%) 

Rural 376 (11.8%) 36 (12.0%) 55 (9.9%) 285 (12.2%) 

Usual provider of primary care (UPC)     

GP/FP 2,739 (86.1%) 253 (84.6%) 453 (81.8%) 2,033 (87.3%) 

Paediatrician 313 (9.8%) 29 (9.7%) 92 (16.6%) 192 (8.2%) 

None 131 (4.1%) 17 (5.7%) 9 (1.6%) 105 (4.5%) 

Overall health service use (annualized rates)    

Primary care visits Mean ± SD 4.94± 4.42  3.69± 3.02  7.68± 6.76  4.45± 3.52 

UPC visits Mean ± SD 2.15± 2.18  1.72± 1.85  2.46± 2.55  2.14± 2.11 

Mental health-related service use (annualized rates)    

MH GP/FP visits Mean ± SD 1.14± 1.83 0.87± 1.21  1.80± 3.25  1.01± 1.33 

MH paediatrician 

visits 
Mean ± SD  0.84± 2.69  0.31± 0.61  3.03± 5.60  0.39± 0.99 

MH psychiatrist 

visits 
Mean ± SD  2.25± 4.43  3.07± 4.39  3.32± 5.98  1.89± 3.91 

Any MH admission after index 

event, n (%)  
1,475 (46.3%) 198 (66.2%) 242 (43.7%) 1,035 (44.4%) 

MH admissions Mean ± SD 0.19± 0.32 0.34 ± 0.41 0.20 ± 0.35 0.17± 0.29 

MH ED visits Mean ± SD 0.12± 0.19 0.12 ± 0.17 0.10 ± 0.19 0.13 ± 0.20 

* schizophrenia/delusional/non-organic psychotic disorder   
abbreviations: SD: standard deviation; MH: mental health; ED: emergency department; GP/FP: general 

practitioner/family physician; UPC: usual provider of primary care 
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4.3   Pattern of primary care during transition (age 17-19) 

 Table 2 describes the pattern of primary care during transition by UPC at baseline and 

mental health condition. Overall, 73.3% (n=2,009) of youth with a GP/FP as their UPC before 

transition continued to see the same physician always or sometimes during transition whereas 

22.0% (n=603) switched to a different provider. Youth with SZ, however, had the least 

continuity during transition with only 62.8% (n=159) receiving care from the same GP/FP and 

9.1% (n=23) receiving no primary care at all. The greatest continuity during transition was 

observed among youth with ED with 78.3% (n=355) continuing to receive care by the same 

GP/FP.  

Overall, transition to a GP/FP was successfully achieved by 81.2% (n=254) of youth with 

a paediatrician as their UPC. In addition, 64.1% (n=84) of youth with no UPC at baseline 

transitioned to a primary care provider between ages 17 and 19. 
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Table 2: Pattern of primary care during the transition period (17-19 y) old by usual provider of primary care and mental 

health condition, n=3,183 

Usual Provider of 

Primary Care  

(12-17 y) 

Primary Care During 

Transition (17-19 y) 

Overall 

n=3,183 

Schizophrenia^ 

n=299 

Eating 

Disorders 

n=554 

Mood/Affective 

Disorders 

n=2,330 

General Practitioner/   

Family Physician 

No primary care  127 (4.6%) 23 (9.1%) 13 (2.9%) 91 (4.5%) 

Same primary care provider 2,009 (73.4%) 159 (62.8%) 355 (78.3%) 1,495 (73.5%) 

Different primary care provider  603 (22.0%) 71 (28.1%) 85 (18.8%) 447 (22.0%) 

  Total   2,739 253 453 2,033 

Paediatrician 

No primary care 16 (5.1%) * * 9 (4.7%) 

Same primary care provider 43 (13.7%) * * 30 (15.6%) 

Different primary care provider 

(GP/FP) 
254 (81.2%) 24 77 153 (79.7%) 

  Total   313 − − 192 

None 

No primary care 47 (35.9%) * * 41 (39.0%) 

(Different) primary care 

provider  
84 (64.1%) * * 64 (61.0%) 

  Total   131 − − 105 

 

* suppressed to comply with ICES policy to ensure no risk of re-identification of subjects due to small cell size 

^ schizophrenia/delusional/non-organic psychotic disorder    
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4.4   Usual provider of mental health care before and during transition  

Table 3 shows the usual provider of mental health care in the 2 years before (age 15-17) 

and during (age 17-19) the transition period to adult care by type of mental illness. Overall, the 

proportion of youth with no mental health care provider during transition was 27.0% (n=861), as 

compared to 12.6% (n=401) before. Overall, 24.5% (n=779) of youth used a GP/FP as their usual 

provider of mental health care before transition, compared with 28.0% (n=890) during.  10.3% 

(n=329) of youth had paediatricians as their usual provider of mental health care, compared to 

only 5.7% (n=181) during transition. Youth with eating disorders, however, had the greatest 

proportion of mental health care delivered by a paediatrician before (25.1%, n=139) and during 

(14.1%, n=78) the transition period.  

Psychiatrists were the predominant usual provider of mental health for all mental illness 

subgroups before (52.6%, n=1,674) and during (39.3%, n=1,251) the transition period. Among 

youth with MAD, 54.1% (n=1,261) has a psychiatrist as their usual provider of mental health 

before transition, compared to 37.4% (n=871) after. Among youth with SZ, 68.2% (n=204) had 

psychiatrists as their usual provider of mental health care before compared to 62.2% (n=186) 

during the transition period.  
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Table 3: Usual provider of mental health care before (15-17 y) and during the transition period (17-19 y), n=3183 

Usual 

Provider of 

Mental 

Health Care 

Overall n=3,183 Schizophrenia* n=299 Eating Disorders n=554 
Mood/Affective Disorders 

n=2,330 

 
Before 

Transition,  

n (%) 

During 

Transition,  

n (%) 

Before 

Transition, 

n (%) 

During 

Transition, 

n (%) 

Before 

Transition,  

n (%) 

During 

Transition,  

n (%) 

Before 

Transition,  

n (%) 

During 

Transition,  

n (%) 

GP/FP 779 (24.5%) 890 (28.0%) 52 (17.4%) 51 (17.1%) 133 (24.0%) 134 (24.2%) 594 (25.5%) 705 (30.3%) 

Paediatrician 329 (10.3%) 181 (5.7%) 16 (5.4%) 9 (3.0%) 139 (25.1%) 78 (14.1%) 174 (7.5%) 94 (4.0%) 

Psychiatrist 1,674 (52.6%) 1,251 (39.3%) 204 (68.2%) 186 (62.2%) 209 (37.7%) 194 (35.0%) 1,261 (54.1%) 871 (37.4%) 

None 401 (12.6%) 861 (27.0%) 27 (9.0%) 53 (17.7%) 73 (13.2%) 148 (26.7%) 301 (12.9%) 660 (28.3%) 

* schizophrenia/delusional/non-organic psychotic disorder       

abbreviations: GP/FP: general practitioner/family physician      
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4.5   Continuity of mental health care during the transition period (age 17-19)  

Table 4 shows the degree of mental health continuity during the transition period among 

those youth with a usual provider of mental health care at baseline (age 15-17). Overall, 50.6% 

(n=1,610) of youth had no visits with their usual provider of mental health care during the 

transition period. The highest degree of continuity was observed among youth with SZ, however, 

only 19.4% (n=58) saw the same provider for ≥75% of mental health visits during transition.  
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Table 4: Degree of continuity with usual provider of mental health care during the transition period (17-19 y) by mental 

illness, n=2,782 

     

Degree of Continuity with Usual 

Provider of Mental Health Care 

during Transition 

Overall  

n=2,782 

Schizophrenia* 

n=272 

Eating Disorders 

n=481 

Mood/Affective 

Disorders n=2,029 

No visits 1,610 (50.6%) 129 (43.1%) 266 (48.0%) 1,215 (52.1%) 

1 visit 241 (7.6%) 24 (8.0%) 34 (6.1%) 183 (7.9%) 

Low continuityº 448 (14.1%) 61 (20.4%) 103 (18.6%) 284 (12.2%) 

High continuity^ 483 (15.2%) 58 (19.4%) 78 (14.1%) 347 (14.9%) 

* schizophrenia/delusional/non-organic psychotic disorder 

º <75% of visits during transition with usual provider of mental health care 

^ ≥75% of visits during transition with usual provider of mental health care  
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4.6   Comparison of health service use before, during and after the transition period  

Table 5 describes the pattern of health service use before (age 12-17 years), during (age 

17-19 years), and after the transition period (age 19-23 years) by mental illness. Mean annualized 

rates (number of events/number of patient years) of primary care visits were stable for youth 

with SZ and decreased across transition for those with ED (p<0.01). Rates of primary care visits 

for youth with MAD increased during transition [4.77 (± 5.01)] only to decrease to baseline rates 

following transition [4.45 (±4.94)] (p<0.01). The proportion of primary care visits to the usual 

provider of care decreased across transition for all mental health conditions.  

Overall, mental health-related visit rates to GP/FPs and psychiatrists increased during 

transition compared to baseline. Mental health visits to GP/FPs continued to increase after 

transition [1.30 (± 3.42) during vs 1.58 (± 4.71) after, p<0.01], however visits to psychiatrists 

decreased below baseline rates [2.25 (± 4.43) before vs 2.52 (± 6.82) during vs 1.54 (± 4.36) 

after, p<0.01]. Youth with ED had the highest rates of mental health visits to psychiatrists before 

transition [3.32 (±5.98)], whereas those with SZ had the highest psychiatry visit rates during 

[4.43 (± 6.93)] and after transition [2.94 (± 4.58)].   

Mental health admissions increased across transition for youth with SZ [0.34 (± 0.41) 

before vs 0.62 (± 1.34) after, p<0.01] and MAD [0.14 (± 0.46) during vs 0.19 (± 0.85) after, 

p<0.01], however remained stable for youth with ED. Emergency department visits increased 

during transition for youth with SZ [0.12 (± 0.17) before vs 0.17 (± 0.36) during, p<0.05]. 
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Table 5: Health service use among Ontario youth with mental illness before (age 12-17), during (age 17-19), and after the transition period to adult care 

(age 19-23), n=3183 

  Overall n=3,183 Schizophrenia° n=299 Eating Disorders n=554 
Mood/Affective Disorders 

n=2,330 

  12-17 y 17-19 y 19-23 y 12-17 y 17-19 y 19-23 y 12-17 y 17-19 y 19-23 y 12-17 y 17-19 y 19-23 y 

Overall health service use (mean annualized rates ± SD)            

Primary care 

visits 

4.94± 

4.42* 

5.04± 

6.03* 

4.41± 

4.86* 

3.69± 

3.02 

3.89± 

3.89 

3.77± 

4.51 

7.68± 

6.76* 

6.79± 

9.56* 

4.57± 

4.66* 

4.45± 

3.52* 

4.77± 

5.01* 

4.45± 

4.94* 

UPC visits 
2.15± 

2.18* 

2.04± 

2.94* 

1.39± 

2.58* 

1.72± 

1.85* 

1.60± 

2.53* 

1.16± 

2.22* 

2.46± 

2.55* 

2.24± 

3.37* 

1.43± 

2.57* 

2.14± 

2.11* 

2.05± 

2.87* 

1.42± 

2.63* 

Mental health-related service use (mean annualized rates ± SD)          

MH GP/FP visits 
1.14± 

1.83* 

1.30± 

3.42* 

1.58± 

4.71* 

0.87± 

1.21^ 

1.22± 

2.14^ 

1.34± 

3.63^ 

1.80± 

3.25 

1.97± 

4.40 

1.73± 

5.54 

1.01± 

1.33* 

1.16± 

3.27* 

 1.57± 

4.61* 

MH paediatrician 

visits 

0.84± 

2.69* 

0.52± 

3.55* 

0.06± 

1.01* 

0.31± 

0.61* 

0.12± 

0.54* 

0.05± 

0.56* 

3.03± 

5.60* 

2.24± 

8.08* 

0.10± 

0.98* 

0.39± 

0.99* 

0.16± 

0.93* 

 0.06± 

1.07* 

MH psychiatrist 

visits 

2.25± 

4.43* 

2.52± 

6.82* 

1.54± 

4.36* 

3.07± 

4.39* 

4.43± 

6.93* 

2.94± 

4.58* 

3.32± 

5.98* 

3.71± 

10.89* 

1.50± 

4.90* 

1.89± 

3.91* 

1.99± 

5.30* 

 1.37± 

4.16* 

MH admissions 
0.19± 

0.32* 

0.18± 

0.55* 

0.23± 

0.90* 

0.34± 

0.41* 

0.49± 

0.98* 

0.62± 

1.34* 

0.20± 

0.34 

0.15± 

0.49 

0.16± 

0.74 

0.17± 

0.29* 

0.14± 

0.46* 

 0.19± 

0.85* 

MH ED visits 
0.12± 

0.19 

0.13± 

0.30 

0.11± 

0.31 

0.12± 

0.17^ 

0.17± 

0.36^ 

0.14± 

0.31^ 

0.10± 

0.18 

0.09± 

0.26 

0.09± 

0.31 

0.13± 

0.20 

0.13± 

0.30 

 0.11± 

0.31 

°schizophrenia/delusional/non-organic psychotic disorder 

*p<0.01; ^p<0.05 

abbreviations: GP/FP: general practitioner/family physician; MH: mental health; ED: emergency department; UPC: usual provider of primary care; SD: 

standard deviation 
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4.7   Outcomes 

4.7.1  Death after transition among youth 19 to 23 years old  

The overall number of deaths following transition was 26. This corresponds to a rate of 

0.33 per 100 person years of follow-up. Data on cause of death was available for 14 youth, 64% 

of whom died from suicide/self-inflicted injury or motor vehicle traffic accidents. 

 

4.7.2  Mental health-related admissions after transition among youth 19 to 23 years old 

 Table 6 provides results of the Poisson regression models testing factors associated with 

mental health-related admissions after transition among 19 to 23 year olds with SZ, ED, and 

MAD. In the adjusted model, compared with those who saw the same primary care provider 

during transition, youth with no primary care provider had a 52% increase in risk of a mental 

health admission (aRR 1.52, 95% CI 1.12, 2.05). There was no difference in those who saw a 

different versus same primary care provider during transition (aRR 1.02, 95% CI 0.88, 1.17). 

Compared to those with MAD, youth with SZ had a 78% higher risk (aRR 1.78, 95% CI 1.46, 

2.16) of a mental health admission after transition, whereas those with ED a 32% lower risk 

(aRR 0.68, 95% CI 0.50, 0.92). 

Compared to those with no admissions, youth with ≥3 admissions before transition had a 

>200% increase in risk of admission after transition (aRR 2.16, 95% CI 1.81, 2.58). Similarly, 

the risk of admission was >400% higher for those with ≥3 admissions during transition compared 

to those with none (aRR 4.35, 95% CI 3.58, 5.30). Youth with mental health visits during 

transition (to a psychiatrist or GP/FP and/or paediatrician) were at significantly higher risk of 

mental health admission after transition compared with those with no visits (aRR 3.44, 95% CI 

2.62, 4.53 and aRR 2.42, 95% CI 1.79, 3.25, respectively).  The association of neighbourhood 
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income quintile on mental health admissions after transition was inconsistent; an increased risk 

was observed among the lowest compared with highest income (aRR 1.47, 95% CI 1.20, 1.81) 

but there was no clear gradient as income increased. Female sex and rural residence were not 

associated with mental health admissions after transition.  

Our step-wise nesting of models approach revealed that the addition of covariate ‘mental 

health visits by specialty during transition (age 17-19)’ had the strongest effect on our primary 

exposure (Appendix C, step 6). The aRR went from 1.08 (95% CI 0.80, 1.45) to 1.52 (95% CI 

1.12, 2.05). To better understand this phenomenon, we examined the pattern of primary care 

continuity by mental health visits by specialty during transition (Appendix D) and by the rate of 

mental health-related admissions following transition (Appendix E). It became apparent that 

youth with no primary care provider during transition who also had no mental health visits 

following transition had greater than double the rate of subsequent mental health-related 

admissions compared with youth with the same or different primary care providers during 

transition. Subgroup analyses by disease category are described in Appendix F. 

 



 

 38

Table 6: Unadjusted and adjusted Poisson regression with relative risk (RR) of mental 

health-related admission after transition (age 19-23) according to pattern of primary care 

during the transition period, n=3183 

Variable 
Unadjusted RR 

(95% CI) 
p-value 

Adjusted* RR 

(95% CI) 

p-

value 

Pattern of primary care (PC) during transition     

  Different PC provider 1.06 (0.91, 1.25) 0.451 1.02 (0.88, 1.17) 
 

0.826 

  No PC provider 0.92 (0.66, 1.28) 0.624 1.52 (1.12, 2.05) 
 

0.006 

  Same PC provider Reference   Reference   

Sex      

  Female 0.77 (0.66, 0.89) <0.001 1.02 (0.88, 1.18) 0.797 

  Male Reference   Reference   

Rural      

  Yes 0.81 (0.64, 1.04) 0.103 0.93 (0.75, 1.16) 0.513 

  No Reference   Reference   

Income Quintile      

  1 (lowest) 1.80 (1.43, 2.27) <0.001 1.47 (1.20, 1.81) <0.001 

  2 1.30 (1.02, 1.66) 0.036 1.24 (1.00, 1.55) 0.048 

  3 0.99 (0.76, 1.30) 0.954 0.90 (0.71, 1.14) 0.391 

  4 1.75 (1.39, 2.20) <0.001 1.43 (1.17, 1.75) <0.001 

  5 (highest) Reference   Reference   

Type of mental illness      
 SZ alone 3.06 (2.51, 3.74) <0.001 1.78 (1.46, 2.16) <0.001 

 SZ & MAD 3.18 (2.50, 4.06) <0.001 1.22 (0.97, 1.54) 0.086 
 ED alone 0.47 (0.34, 0.66) <0.001 0.68 (0.50, 0.92) 0.013 

 ED & MAD 1.39 (1.05, 1.85) 0.023 0.90 (0.69, 1.17) 0.428 
 MAD alone Reference  Reference  

Mental health admissions before transition (12-17 y)    

  1 1.49 (1.22, 1.81) <0.001 1.21 (1.01, 1.44) 0.046  

  2 2.37 (1.90, 2.96) <0.001 1.49 (1.21, 1.83) <0.001 

  ≥3 4.96 (4.16, 5.90) <0.001 2.16 (1.81, 2.58) <0.001 

  None Reference   Reference   

Mental health admissions during transition (17-19 y)    

  1 4.90 (4.17, 5.77) <0.001 2.98 (2.52, 3.53) <0.001 

  2 5.12 (4.07, 6.44) <0.001 2.88 (2.28, 3.62) <0.001 

  ≥3 9.77 (8.17, 11.69) <0.001 4.35 (3.58, 5.30) <0.001 

  None Reference   Reference   

Mental health visits by specialty during transition (17-19 y)    

  Psychiatrist (any) 6.92 (5.24, 9.14) <0.001 3.44 (2.62, 4.53) <0.001 

  

General Practitioner and/or 

Paediatrician 
2.53 (1.84, 3.46) <0.001 2.42 (1.79, 3.25) <0.001 

  No mental health visits Reference   Reference   
*Adjusted for pattern of primary care during transition, sex, rurality, income quintile, type of mental illness, mental 

health admissions before and during transition, and mental health visits by specialty during transition 

abbreviations: SZ: schizophrenia/delusional/non-organic psychotic disorder; ED: eating disorder; MAD: 

mood/affective disorders 
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4.7.3  Emergency department visits after transition among youth 19 to 23 years old  

Table 7 provides results of the Poisson regression models testing factors associated with 

mental health-related emergency department visits (not resulting in hospital admission) after 

transition to adult care among 19 to 23 year olds with SZ, ED, and MADs. In the adjusted model, 

pattern of primary care during transition had no effect on emergency department visits after 

transition. Compared with MAD, youth with SZ and co-morbid MAD and ED alone had a 34% 

decrease in risk of mental health-related emergency department visits after transition (aRR 0.66, 

95% CI 0.48, 0.92 and aRR 0.66, 95% CI 0.51, 0.86, respectively).  

Youth in the lowest income quintile had a 25% increase in risk of emergency department 

visit after transition compared to the those in highest income bracket (aRR 1.25, 95% CI 1.03, 

1.52). As the number of mental health admissions before and during transition increased, a 

gradient increase in risk of emergency department visits after transition was observed compared 

to those with no admission history. Compared with youth with no mental health visits during 

transition, visits to psychiatrists and general practitioner and/or paediatricians were associated 

with a 69% (aRR 1.69, 95% CI 1.38, 2.06) and 48% (aRR 1.48, 95% CI 1.20, 1.84) increase in 

risk of emergency department visits after transition, respectively. Female sex and rural residence 

were not associated with mental health-related emergency department visits.  Subgroup analyses 

by disease category are described in Appendix G. 
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Table 7: Unadjusted and adjusted Poisson regression with relative risk (RR) of mental 

health-related emergency department visit after transition to adult care (age 19-23) 

according to pattern of primary care during the transition period, n=3183 

Variable 
Unadjusted RR 

(95% CI) 
p-value 

Adjusted* RR 

(95% CI) 
p-value 

Pattern of primary care (PC) during transition    

  Different PC provider 1.08 (0.93, 1.25) 0.310 1.07 (0.93, 1.23) 0.369 

  No PC provider 0.93 (0.69, 1.25) 0.636 1.24 (0.91, 1.68) 0.167 

  Same PC provider Reference   Reference   

Sex      

  Female 0.93 (0.81, 1.07) 0.328 0.99 (0.86, 1.15) 0.900 

  Male Reference   Reference   

Rural      

  Yes 1.08 (0.88, 1.32) 0.459 1.15 (0.95, 1.40) 0.159 

  No Reference   Reference   

Income Quintile      

  1 (lowest) 1.36 (1.12, 1.66) 0.002 1.25 (1.03, 1.52) 0.024 

  2 0.95 (0.76, 1.17) 0.614 0.89 (0.72, 1.10) 0.291 

  3 1.06 (0.86, 1.31) 0.595 1.02 (0.83, 1.26) 0.836 

  4 1.06 (0.86, 1.30) 0.581 0.97 (0.79, 1.19) 0.761 

  5 (highest) Reference  Reference  

Type of mental illness     

  SZ alone 1.16 (0.90, 1.51) 0.257 0.84 (0.65, 1.09) 0.195 

 SZ & MAD 1.19 (0.86, 1.64) 0.301 0.66 (0.48, 0.92) 0.013 

  ED alone 0.56 (0.43, 0.73) <0.001 0.66 (0.51, 0.86) 0.002 

 ED & MAD 1.26 (0.97, 1.62) 0.082 1.01 (0.78, 1.30) 0.960 

  MAD alone Reference  Reference  

Mental health admissions before transition (12-17 y)    

  1 1.33 (1.13, 1.58) <0.001 1.22 (1.03, 1.44) 0.019 

  2 1.80 (1.47, 2.20) <0.001 1.46 (1.19, 1.78) <0.001 

  ≥3 2.53 (2.12, 3.01) <0.001 1.76 (1.45, 2.12) <0.001 

  None Reference   Reference   

Mental health admissions during transition (17-19 y)    

  1 1.95 (1.62, 2.34) <0.001 1.52 (1.26, 1.85) <0.001 

  2 2.05 (1.56, 2.69) <0.001 1.54 (1.17, 2.04) 0.002 

  ≥3 3.90 (3.17, 4.78) <0.001 2.77 (2.21, 3.47) <0.001 

  None Reference   Reference   

Mental health visits by specialty during transition (17-19 y)    

  Psychiatrist (any) 2.25 (1.87, 2.70) <0.001 1.69 (1.38, 2.06) <0.001 

  

General Practitioner and/or 

Paediatrician 
1.54 (1.25, 1.90) <0.001 1.48 (1.20, 1.84) <0.001 

  No mental health visits Reference   Reference   
*Adjusted for pattern of primary care during transition, sex, rurality, income quintile, type of mental illness, mental 

health admissions before and during transition, and mental health visits by specialty during transition 

abbreviations: SZ: schizophrenia/delusional/non-organic psychotic disorder; ED: eating disorder; MAD: 

mood/affective disorders 
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5.0  Discussion 

5.1  Key Findings 

In this large population-based cohort study of transition-age youth with severe mental 

illness, we have demonstrated that receipt of primary care during transition is associated with 

better mental health outcomes following transition to adult care. Contrary to our hypothesis, lack 

of continuity with a primary care provider during transition was not associated with mental 

health admissions or emergency department visits after transition.  However, not having a 

primary care provider during transition was associated with a 52% higher risk of mental health 

admission after transition (aRR 1.52, 95% CI 1.12, 2.05) compared with those with continuous 

primary care (Table 6). Type of mental illness was also important. Compared to youth with 

MAD, those with SZ had a 78% higher risk of mental health admission following transition (aRR 

1.78, 95% CI 1.46, 2.16), whereas those with ED a 32% lower risk (aRR 0.68, 95% CI 0.50, 

0.92) (Table 6).  

We found a two-fold increase in the proportion of youth with no mental health care 

during transition (27.0%, n=861), as compared to before (12.6%, n=401) (Table 3). Moreover, 

50.6% (n=1,610) of youth had no continuity with their usual provider of mental health care 

during transition (Table 4). After transition, the rate of mental health visits varied by the type of 

provider and type of mental health condition. Visit rates by psychiatrists decreased significantly 

below baseline levels for all mental health conditions after transition [2.25 (±4.43) before vs 1.54 

± (4.36) after] (p<0.01) (Table 5). In contrast, mental-health visit rates by GP/FPs increased 

significantly after transition for SZ and MAD (p<0.01), but not for ED (Table 5).  

No significant change was observed in the rate of mental health admissions for youth 

with ED. For youth with SZ, however, admissions rates increased both during and after transition 
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[(0.34 (± 0.41) before vs (0.49 (± 0.98) during vs 0.62 (± 1.34) after] (p<0.01) and only after 

transition for youth with MAD [0.17 (± 0.29) before vs 0.14 (± 0.46) during vs 0.19 (± 0.85) 

after] (p<0.01) (Table 5). Lastly, mental health-related emergency department visit rates only 

increased for youth with SZ during and after transition [0.12 (± 0.17) before vs 0.17 (± 0.36) 

during vs 0.14 (± 0.31) after] (p<0.05) (Table 5). 

 

 

5.2  Interpretation 

 

Our finding that no primary care during transition was associated with worse mental 

health outcomes in young adulthood suggests that access to any primary care may be more 

important than continuity of care for transition-age youth with mental illness. It is possible that 

contact with a primary care provider may moderate or improve mental health symptoms in 

transition-age youth. This finding has not been previously described in any transition-age 

population. It is well established that adults with mental illness, particularly those with more 

serious disease, have difficulty accessing primary care and often receive substandard quality of 

care when they do which contributes to poor health outcomes129-134. Similar findings have not 

been previously described among youth with mental illness.  

Limited access to primary care can have significant implications for youth evident at the 

personal, social, and economic levels64. The factors that impact access are often very different 

for youth than adults.  Young people identify concerns about confidentiality as the most 

important barrier to their accessing health services, particularly for sensitive issues such as 

mental health and substance use63,135-139. Although 70-90% of youth make contact with primary 

care services at least once a year137,140-142, mostly for respiratory or skin problems143, they seek 

help from family and friends for their mental health problems144. Other perceived barriers 
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include geography, inconvenient hours, lack of knowledge of what the health services offer, and 

unfriendly environment or staff135,137,145,146. In this study, it is possible that youth who had worse 

functioning were less capable of continuity-maintaining behaviours due to unmeasured 

socioeconomic and psychological barriers that made it difficult to access care, keep 

appointments, and prioritize and organize their own health care.  These barriers to youth access 

have been recognized by several governments and recommendations encouraging their removal 

and how health services can be made more youth-friendly and developmentally appropriate have 

emerged63,135,147,148.  

While not having a primary care provider during transition may be problematic, most 

youth in this study did have a usual provider of primary care and continued to see that same 

provider during transition (64.5%, n=2052). The role of primary care in supporting the transition 

of youth with chronic health conditions, including mental illness, is often overlooked. To date, 

the focus in the transition literature has been on disease-specific specialist-to-specialist provider 

transition61,149-155 reflecting, in part, a fragmented primary and specialist care interface. We have 

previously highlighted this important gap in transition care in a systematic review examining 

effective interventions to improve primary care involvement in transitioning young people with 

chronic conditions, including mental illness, to adult care62.  

The lack of substantial evidence on the role of primary care in transition care is 

significant as many youth with mental health problems are adequately managed in primary care.  

In our study, primary care providers (GP/FP and paediatricians) were the usual provider of 

mental health care for more than a third of youth with severe mental illness at baseline and 

during transition. This finding is consistent with data from the ICES Mental Health of Children 

and Youth in Ontario 2017 Scorecard which showed the majority of outpatient physician care 
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related to mental health is provided by GP/FPs with the highest visit rates among youth aged 18 

to 21 years (31.8 visits per 100 population) and 22 to 24 years (39.9 visits per 100 population)156. 

Rates of outpatient visits for mental health have also increased in Ontario by 25% from 2006 to 

2014, including a 55% increase in visits to paediatricians, 21% increase in visits to psychiatrists, 

and 16% increase in visits to primary care physicians156. Similarly, a recent population-based 

cross-sectional study examining temporal trends in mental health service use between 2006 and 

2011 among children and youth found relative increases in the rates of mental health-related 

outpatient visits of 15.8%, with the largest absolute increase among family physician visits157. 

Mental health-related emergency department visits and hospitalizations also increased by 32.5% 

and 53.7%, respectively157. It is not clear to what extent the observed increase in acute mental 

health care use reflects difficulty with access to outpatient care. With this rising care need and 

generally poor access to psychiatry158, the role of primary care will become increasingly 

important in the management of youth with mental illness.   

The large burden of responsibility for youth’s mental health falling on general 

practitioners is consistent with our findings that GP/FPs are doing more, while psychiatrists are 

doing less, mental health-related care for youth with severe mental illness after transition to adult 

care. In our study, the stark drop of psychiatrist visits and the increase in mental health 

admissions for youth with SZ and MAD after transition suggests a critical gap in care. This is 

especially true for youth with SZ whose illness is chronic and often characterized by multiple 

relapses over time159.  

 Previous work by colleagues in the same jurisdiction did not show significant changes 

in cost and utilization for youth with severe mental illness following transition to adult care, 

however, their follow-up window was only 2 years (age 20)160. While the stark shift in care 
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philosophies and approach may be, in part, contributing to our observations, there may also be a 

lack of referrals to adult care.  In a study of transition processes, although 80% of cases were 

deemed suitable, a third were not referred to adult mental health services67.  Another explanation 

for the decrease in psychiatry visits, may be the natural history and prognosis of the various 

mental illnesses. Some of youth in our study may simply be better from their illness (e.g. MAD 

and ED) and not require ongoing care by a specialist psychiatrist. However, if this were true, we 

should not be seeing the increase rates of mental health-related admission following transition in 

those with SZ. For youth with ED, ambivalence about treatment and recovery is a core feature of 

their illness, even in the face of significant medical complications, and resistance to recovery is 

common161-163. Therefore, they may be missing or cancelling appointments and disengaging from 

necessary follow-up care as a means of maintaining their eating disorder162,164. This may be 

contributing to the decrease in service utilization (both outpatient and inpatient) after transition 

for youth with ED seen in our study. Disengagement may also result from developmental 

characteristics such as emerging independence, evolving family relationships, increased 

influence of peers, worries about confidentiality, and knowledge about and accessibility of the 

service proposed123,165.  

 

 

5.3  Strengths 

Our study has several strengths. It is the first population-based study to explore the 

impact of primary care continuity on transition-age youth with mental health illness. Although 

reports published by the AAP, American Academy of Family Physicians (AAFP) and American 

College of Physicians (ACP) have recommended primary care providers and medical specialists 

adopt a transition planning algorithm for all youth within a medical home specific to their 
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clinical setting, the clinical reality and current emphasis in the transition literature focuses solely 

on specialist-to-specialist provider transition166. Our study suggests that primary care 

involvement in transitional care may be important for improving long-term health outcomes for 

youth with mental illness. This may serve as a stimulus for further study of possible primary care 

interventions to improve outcomes in this population.  

The use of a population-based data is also rare in the transition literature and allowed us 

to capture a large, representative sample size to adequately power our study for our primary 

outcome. We also fill an important gap in the literature on the longitudinal changes in patterns of 

primary care across the transition period, which were examined comprehensively and accounted 

for in our primary exposure.  Furthermore, this study builds on our knowledge of mental health 

service utilization among transition-age youth with severe mental illness.  

 

5.4   Limitations 

 Our study has a number of limitations. As an observational study, our results demonstrate 

an association but do not prove causation. We studied a select population of transition-age youth 

with the most severe presentation of mental illness. Our inclusion criteria were limited to ICD-10 

and DSM-IV-TR codes from hospitalizations for SZ, ED, and MAD, missing youth not 

hospitalized with these conditions. The sensitivity and specificity of diagnostic codes for these 

conditions have not been formally assessed. As a result, our findings may not be generalizable to 

patients with less severe forms of mental illness. Similar cohort studies using different samples 

of patients with varying degrees of mental illness are needed to confirm our findings. In addition, 

the current study only included youth living in Ontario and results may not be generalizable to 

those living in other regions. Our data are also limited to services billed to the Ontario Health 
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Insurance Plan (OHIP) and, thereby, reports on care provided in outpatient physician and acute 

care settings.  It does not capture other community-level services such as mental health services 

offered by non-physician providers including psychologists, social workers, nurses, and other 

therapists. While many of the youth in this study may have relied on follow-up mental health 

visits with these non-physician providers, given the severity of their illness, we believe that it 

would also be necessary for some degree of physician involvement to help guide treatment 

recommendations and management. Tele-psychiatry and tele-mental health services, funded by 

the Ministry of Children and Youth Services for children and youth <18 years old, used for youth 

in remote areas with limited access to psychiatry are also not captured in this current 

administrative health dataset. Lastly, a small number of primary care physicians affiliated with 

community health centres (CHCs) do not bill by fee-for-service and, therefore, are not included 

in our dataset. The impact of this on our results is likely negligible as only about 1% of the 

population in Ontario receive care through CHCs.  

Residual confounding from unknown or unmeasured covariates such as ethnic 

background, family composition, social supports, school related factors, therapeutic approach, or 

individual level income may exist. The lack of primary care association may also be confounded 

by youth with poor overall functioning and, thereby, less capable of adhering to recommended 

treatment strategies and follow-up appointments, including mental health appointments with 

other practitioners such as psychiatrists.  

Due to provincial mandates to transfer pediatric care at age 18 years in Ontario, virtually 

all youth in this study with a paediatrician as their usual provider of primary care at baseline 

(n=313) had to change care providers during the transition period. Therefore, continuity of care 

during transition could not be maintained for this subgroup regardless of patient or physician 
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characteristics or preferences. For transition-age youth with severe mental illness, mental health 

care by a paediatrician may translate into worse long-term health outcomes because of this 

“double hit” as they require transition from both primary and secondary or specialist care. There 

is no data to guide these “double hit” transitions and whether they should occur simultaneously 

or in a sequential fashion62. 

Some youth may have maintained Ontario residency while obtaining some health services 

out-of-province as post-secondary students, which may have underestimated health care use after 

transition. It has been estimated that among the 60% of Canadians who attend post-secondary 

institutions, only about 10% attend out-of-province, and many still access health care in their 

own province167,168. It is, therefore, unlikely, that this had a substantial effect on our study 

results.  

 

5.5   Implications and Future Directions 

This study sheds light on the importance of primary care for transition-age youth with 

mental illness and has implications and opportunities for knowledge translation. Issues related to 

mental health care and access for transition-age youth is of paramount importance with the 

Ontario Ministry of Health. As such, our key findings will be shared with the Ontario Ministry of 

Child and Youth Services using a plain language summary including descriptive statistics and a 

measured statement around the potential role of primary care in supporting the mental health 

needs transition-age youth. We will also share our results with the Mental Health and Addictions 

Scorecard and Evaluation Framework (MHASEF) Research Team co-led by Dr. Astrid 

Guttmann (principal thesis supervisor) and Dr. Paul Kurdyak (thesis committee member).  
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While continuity of primary care during transition did not appear to influence the need 

for acute mental health services after transition, access to any primary care did. Ensuring 

adequate access to primary care may have important effects on long-term patient outcomes after 

transition. Transition planning, therefore, should incorporate primary care as a key element in the 

delivery and organization of mental health services for youth and young adults with mental 

illness. The level and type of primary care involvement during transition may need to differ 

depending on the condition. For example, for youth with uncomplicated MAD, all care across 

transition may be appropriately managed by the primary care provider alone. However, for youth 

with SZ, a shared care model between primary care and psychiatry may be needed for optimal 

transition care. Integration of primary and specialist mental health care may also aid in the 

development of system strategies that account for differences in primary care involvement and 

varying levels of complexity of mental health conditions. This is especially important in Ontario 

where a large burden of responsibility for children and youth’s mental health falls on general 

practitioners and paediatricians156,169,170. 

The current fragmentation of mental health services indicate that an actively collaborative 

approach must be adopted in work in this area. Further studies examining interventions in 

primary care settings for youth with mental illness are needed. Interventions should aim to better 

integrate primary care and specialist mental health care and improve continuity of care during the 

transition period. Evaluations should focus on long-term health outcomes and cost-effectiveness 

of these interventions. Furthermore, it would be helpful to identify which patients with mental 

illness are most in need of, or likely to benefit from, enhanced transition support or shared 

primary and specialist care model.  
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Transition planning is a complex health system issue and should be a shared 

responsibility between the paediatric and adult care providers.  Primary care and specialist adult 

mental healthcare providers engaged at both the policy and service levels are needed in order to 

support a successful model of transition for youth with mental illness. Future work with longer 

observation periods and replication of our study design in other jurisdictions will further explain 

the trajectories of youth with severe mental illness as they cross into the adult healthcare system. 

 

6.0 Conclusions 

Patterns of mental healthcare use for young adults with childhood-onset severe mental 

illness appear very different than the patterns exhibited during their youth. After transition to 

adult care, outpatient visits to psychiatrists decrease for all mental health conditions while mental 

health-related admissions increase for youth with SZ and MAD, but not for ED. Primary care 

providers appear to be moderating this gap in care by seeing more of these young adults for 

mental health-related issues after transition. Not having a primary care provider during transition 

increases the risk of mental health-related admissions after age 19. Therefore, timely and 

appropriate access to effective primary care during the transition period and beyond may help 

improve outcomes into adulthood for transition-age youth with severe mental illness.   
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8.0   Appendices 

Appendix A 

 

Diagnostic codes used to identify the cohort with severe mental illness 

 

Condition 
DSM-

IV 

DSM-IV description 

(OMHRS) 

ICD-

10 

ICD-10 description 

(DAD/NACRS) 

Schizophrenia, 

delusional and 

non-organic 

psychotic 

disorders 

295.10 
Schizophrenia, 

disorganized type 
F20 

Schizophrenia (excluding 

F20.4: Post-schizophrenic 

depression)  

295.20 
Schizophrenia, catatonic 

type 
F22 

Persistent delusional 

disorders 

295.30 
Schizophrenia, paranoid 

type 
F23 

Acute and transient psychotic 

disorders 

295.40 
Schizophreniform 

disorder 
F24 Induced delusional disorder  

295.60 
Schizophrenia, residual 

type 
F25 Schizoaffective disorders 

295.70 Schizoaffective disorder F28 
Other nonorganic psychotic 

disorders 

295.90 
Schizophrenia, 

undifferentiated type 
F29 

Unspecified nonorganic 

psychosis 

297.10 Delusional disorder    

297.30 
Shared psychotic 

disorder 
   

298.80 Brief psychotic disorder    

298.90 Psychotic disorder NOS    

Eating 

disorders 

 

307.10 Anorexia Nervosa F50.0 Anorexia nervosa 

307.51 Bulimia Nervosa F50.1 Atypical anorexia nervosa 

307.50 Eating Disorder NOS F50.2 Bulimia nervosa 

    F50.3 Atypical bulimia nervosa 

    F50.8 Other eating disorders 

    F50.9 Eating disorder, unspecified 

Mood and 

affective 

disorders 

293.83 

Mood disorder due to 

general medical 

condition 

F30 Manic episode 

296.0x 
Bipolar I disorder, 

single manic episode 
F31 Bipolar affective disorder 

296.2x 
Major depressive 

disorder, single episode 
F32 Depressive episode 

296.3x 
Major depressive 

disorder, recurrent 
F33 Recurrent depressive disorder 
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296.4x 
Bipolar I disorder, most 

recent episode manic 
F34 

Persistent mood [affective] 

disorders 

296.5x 

Bipolar I disorder, most 

recent episode 

depressed 

F39 
Unspecified mood [affective] 

disorder 

296.6x 
Bipolar I disorder, most 

recent episode mixed 
    

296.70 

Bipolar I disorder, most 

recent episode 

unspecified 

    

296.80 Bipolar disorder NOS     

296.89 Bipolar II disorder     

296.90 Mood disorder NOS     

300.40 Dysthymic disorder     

301.13 Cyclothymic disorder     
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Appendix B 

 

Figure 3: Creation of the youth with severe mental illness cohort 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

709,384 patients born between April 1, 1990 and 

March 31, 1993 in Ontario, Canada 

Exclusions 

 

706,088 no history of mental health admission 

 

96 non-continuous Ontario residency anytime 

between age 12 and 19 

 

17 died before age 19 

 

Study population analyzed 

 

3,183 hospitalized with schizophrenia/delusional/non-organic psychotic disorder, eating 

disorder, or mood/affective disorder  
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Appendix C 

Stepwise nesting of Poisson regression models for outcome mental health-related admissions 

after transition (age 19-23) according to pattern of primary care during transition  

 

Step 1: Addition of sex 

Variable 
Unadjusted RR 

(95% CI) 
p-value 

Adjusted* RR 

(95% CI) 

p-

value 

Pattern of primary care (PC) during transition     

  Different PC provider 1.06 (0.91, 1.25) 0.451 1.05 (0.89, 1.23) 0.564 

  No PC provider 0.92 (0.66, 1.28) 0.624 0.86 (0.62, 1.19) 0.366 

  Same PC provider Reference   Reference   

Sex      

  Female 0.77 (0.66, 0.89) 0.001 0.76 (0.65, 0.89) <0.001 

  Male Reference   Reference   

 

Step 2: Addition of rural residence and income quintile 

Variable 
Unadjusted RR 

(95% CI) 
p-value 

Adjusted* RR 

(95% CI) 

p-

value 

Pattern of primary care (PC) during transition     

  Different PC provider 1.06 (0.91, 1.25) 0.451 1.04 (0.88, 1.22) 0.653 

  No PC provider 0.92 (0.66, 1.28) 0.624 0.86 (0.62, 1.19) 0.364 

  Same PC provider Reference   Reference   

Sex      

  Female 0.77 (0.66, 0.89) 0.001 0.77 (0.66, 0.90) <0.001 

  Male Reference   Reference   

Rural      

  Yes 0.81 (0.64, 1.04) 0.103 0.79 (0.62, 1.01) 0.055 

  No Reference   Reference   

Income Quintile      

  1 (lowest) 1.80 (1.43, 2.27) <0.001 1.80 (1.43, 2.26) <0.001 

  2 1.30 (1.02, 1.66) 0.036 1.29 (1.01, 1.65) 0.041 

  3 0.99 (0.76, 1.30) 0.954 0.99 (0.75, 1.29) 0.920 

  4 1.75 (1.39, 2.20) <0.001 1.75 (1.39, 2.20) <0.001 

  5 (highest) Reference   Reference   

 



 

 66

Step 3: Addition of type of mental illness 

Variable 
Unadjusted RR 

(95% CI) 
p-value 

Adjusted* RR 

(95% CI) 

p-

value 

Pattern of primary care (PC) during transition     

  Different PC provider 1.06 (0.91, 1.25) 0.451 0.98 (0.84, 1.15) 0.794 

  No PC provider 0.92 (0.66, 1.28) 0.624 0.82 (0.59, 1.13) 0.217 

  Same PC provider Reference   Reference   

Sex      

  Female 0.77 (0.66, 0.89) 0.001 0.97 (0.82, 1.13) 0.670 

  Male Reference   Reference   

Rural      

  Yes 0.81 (0.64, 1.04) 0.103 0.80 (0.63, 1.02) 0.069 

  No Reference   Reference   

Income Quintile      

  1 (lowest) 1.80 (1.43, 2.27) <0.001 1.53 (1.22, 1.93) <0.001 

  2 1.30 (1.02, 1.66) 0.036 1.18 (0.93, 1.50) 0.176 

  3 0.99 (0.76, 1.30) 0.954 0.90 (0.69, 1.17) 0.446 

  4 1.75 (1.39, 2.20) <0.001 1.55 (1.24, 1.94) <0.001 

  5 (highest) Reference   Reference   

Type of mental illness      

  SZ alone 3.06 (2.51, 3.74) <0.001 2.91 (2.36, 3.59) <0.001 

  SZ & MAD 3.18 (2.50, 4.06) <0.001 3.07 (2.41, 3.91) <0.001 

 ED alone 0.47 (0.34, 0.66) <0.001 0.49 (0.35, 0.69) <0.001 

 ED & MAD 1.39 (1.05, 1.85) 0.023 1.42 (1.06, 1.89) 0.018 

 MAD alone Reference  Reference  

abbreviations: SZ: schizophrenia/delusional/non-organic psychotic disorder, ED: eating disorder, MAD: 

mood/affective disorders 
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Step 4: Addition of mental health admission before transition (age 12-17) 

Variable 
Unadjusted RR 

(95% CI) 
p-value 

Adjusted* RR 

(95% CI) 

p-

value 

Pattern of primary care (PC) during transition     

  Different PC provider 1.06 (0.91, 1.25) 0.451 0.95 (0.82, 1.11) 0.522 

  No PC provider 0.92 (0.66, 1.28) 0.624 0.87 (0.64, 1.19) 0.374 

  Same PC provider Reference   Reference   

Sex      

  Female 0.77 (0.66, 0.89) 0.001 0.99 (0.85, 1.16) 0.948 

  Male Reference   Reference   

Rural      

  Yes 0.81 (0.64, 1.04) 0.103 0.82 (0.65, 1.03) 0.094 

  No Reference   Reference   

Income Quintile      

  1 (lowest) 1.80 (1.43, 2.27) <0.001 1.43 (1.15, 1.78) 0.001 

  2 1.30 (1.02, 1.66) 0.036 1.15 (0.91, 1.46) 0.229 

  3 0.99 (0.76, 1.30) 0.954 0.87 (0.68, 1.13) 0.295 

  4 1.75 (1.39, 2.20) <0.001 1.49 (1.20, 1.85) <0.001 

  5 (highest) Reference   Reference   

Type of mental illness      

  SZ alone 3.06 (2.51, 3.74) <0.001 2.63 (2.14, 3.24) <0.001 

  SZ & MAD 3.18 (2.50, 4.06) <0.001 1.77 (1.38, 2.25) <0.001 

 ED alone 0.47 (0.34, 0.66) <0.001 0.57 (0.41, 0.79) <0.001 

 ED & MAD 1.39 (1.05, 1.85) 0.023 1.00 (0.75, 1.32) 0.986 

 MAD alone Reference  Reference   

Mental health admissions before transition (12-17 y)    

  1 1.49 (1.22, 1.81) <0.001 1.36 (1.13, 1.65) 0.001 

  2 2.37 (1.90, 2.96) <0.001 2.16 (1.73, 2.68) <0.001 

  ≥3 4.96 (4.16, 5.90) <0.001 4.04 (3.38, 4.84) <0.001 

  None Reference   Reference   
abbreviations: SZ: schizophrenia/delusional/non-organic psychotic disorder, ED: eating disorder, MAD: 

mood/affective disorders 

  



 

 68

 

Step 5: Addition of mental health admission during transition (age 17-19) 

Variable 
Unadjusted RR 

(95% CI) 
p-value 

Adjusted* RR 

(95% CI) 

p-

value 

Pattern of primary care (PC) during transition     

  Different PC provider 1.06 (0.91, 1.25) 0.451 0.97 (0.85, 1.12) 0.725 

  No PC provider 0.92 (0.66, 1.28) 0.624 1.08 (0.80, 1.45) 0.628 

  Same PC provider Reference   Reference   

Sex      

  Female 0.77 (0.66, 0.89) 0.001 0.99 (0.86, 1.15) 0.915 

  Male Reference   Reference   

Rural     

  Yes 0.81 (0.64, 1.04) 0.103 0.87 (0.70, 1.08) 0.199 

  No Reference   Reference   

Income Quintile      

  1 (lowest) 1.80 (1.43, 2.27) <0.001 1.40 (1.14, 1.73) 0.001 

  2 1.30 (1.02, 1.66) 0.036 1.22 (0.98, 1.52) 0.074 

  3 0.99 (0.76, 1.30) 0.954 0.86 (0.68, 1.09) 0.216 

  4 1.75 (1.39, 2.20) <0.001 1.40 (1.14, 1.72) 0.001 

  5 (highest) Reference   Reference   

Type of mental illness      

  SZ alone 3.06 (2.51, 3.74) <0.001 1.88 (1.54, 2.30) <0.001 

  SZ & MAD 3.18 (2.50, 4.06) <0.001 1.31 (1.04, 1.66) 0.021 

 ED alone 0.47 (0.34, 0.66) <0.001 0.66 (0.49, 0.90) 0.008 

 ED & MAD 1.39 (1.05, 1.85) 0.023 0.96 (0.74, 1.25) 0.769 

 MAD alone Reference  Reference   

Mental health admissions before transition (12-17 y)    

  1 1.49 (1.22, 1.81) <0.001 1.24 (1.04, 1.49) 0.018 

  2 2.37 (1.90, 2.96) <0.001 1.65 (1.34, 2.03) <0.001 

  ≥3 4.96 (4.16, 5.90) <0.001 2.34 (1.95, 2.80) <0.001 

  None Reference   Reference   

Mental health admissions during transition (17-19 y)    

  1 4.90 (4.16, 5.77) <0.001 3.91 (3.32, 4.60) <0.001 

  2 5.11 (4.07, 6.43) <0.001 3.62 (2.87, 4.56) <0.001 

  ≥3 9.77 (8.17, 11.68) <0.001 5.70 (4.69, 6.92) <0.001 

  None Reference   Reference   
abbreviations: SZ: schizophrenia/delusional/non-organic psychotic disorder, ED: eating disorder, MAD: mood/affective 

disorders 
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Step 6: Addition of mental health visits by specialty during transition (age 17-19) 

Variable 
Unadjusted RR 

(95% CI) 
p-value 

Adjusted* RR 

(95% CI) 

p-

value 

Pattern of primary care (PC) during transition     

  Different PC provider 1.06 (0.91, 1.25) 0.451 1.02 (0.88, 1.17) 
 

0.826 

  No PC provider 0.92 (0.66, 1.28) 0.624 1.52 (1.12, 2.05) 
 

0.006 

  Same PC provider Reference   Reference   

Sex      

  Female 0.77 (0.66, 0.89) <0.001 1.02 (0.88, 1.18) 0.797 

  Male Reference   Reference   

Rural      

  Yes 0.81 (0.64, 1.04) 0.103 0.93 (0.75, 1.16) 0.513 

  No Reference   Reference   

Income Quintile      

  1 (lowest) 1.80 (1.43, 2.27) <0.001 1.47 (1.20, 1.81) <0.001 

  2 1.30 (1.02, 1.66) 0.036 1.24 (1.00, 1.55) 0.048 

  3 0.99 (0.76, 1.30) 0.954 0.90 (0.71, 1.14) 0.391 

  4 1.75 (1.39, 2.20) <0.001 1.43 (1.17, 1.75) <0.001 

  5 (highest) Reference   Reference   

Type of mental illness      
 SZ alone 3.06 (2.51, 3.74) <0.001 1.78 (1.46, 2.16) <0.001 
 SZ & MAD 3.18 (2.50, 4.06) <0.001 1.22 (0.97, 1.54) 0.086 

 ED alone 0.47 (0.34, 0.66) <0.001 0.68 (0.50, 0.92) 0.013 

 ED & MAD 1.39 (1.05, 1.85) 0.023 0.90 (0.69, 1.17) 0.428 
 MAD alone Reference  Reference  

Mental health admissions before transition (12-17 y)    

  1 1.49 (1.22, 1.81) <0.001 1.21 (1.01, 1.44) 0.046  

  2 2.37 (1.90, 2.96) <0.001 1.49 (1.21, 1.83) <0.001 

  ≥3 4.96 (4.16, 5.90) <0.001 2.16 (1.81, 2.58) <0.001 

  None Reference   Reference   

Mental health admissions during transition (17-19 y)    

  1 4.90 (4.17, 5.77) <0.001 2.98 (2.52, 3.53) <0.001 

  2 5.12 (4.07, 6.44) <0.001 2.88 (2.28, 3.62) <0.001 

  ≥3 9.77 (8.17, 11.69) <0.001 4.35 (3.58, 5.30) <0.001 

  None Reference   Reference   

Mental health visits by specialty during transition (17-19 y)    

  Psychiatrist (any) 6.92 (5.24, 9.14) <0.001 3.44 (2.62, 4.53) <0.001 

  

General Practitioner and/or 

Paediatrician 
2.53 (1.84, 3.46) <0.001 2.42 (1.79, 3.25) <0.001 

  No mental health visits Reference   Reference   
abbreviations: SZ: schizophrenia/delusional/non-organic psychotic disorder, ED: eating disorder, MAD: 

mood/affective disorders   
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Appendix D 
 

Pattern of primary care continuity by mental health visits by specialty during the transition 

period (age 17-19), n=3183 

 

 

− N/A due to suppression of cell sizes under 6 

abbreviations: GP/FP: general practitioner/family physician, Paed: paediatrician 

 

 

 Pattern of mental health visits by specialty during transition 

Pattern of primary care 

(PC) during transition 

GP/FP and/or Paed., 

 n (%) 

Psychiatrist (any),  

n (%) 

None,  

n (%) 

Different PC provider 216 (6.8%) 445 (14.0%) 280 (8.8%) 

No PC provider − 49 (1.5%) 137 (4.3%) 

Same PC provider 671 (21.1%) 938 (29.5%) 443 (13.9%) 
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Appendix E 
 

Rate of mental health-related admissions (per person years) following transition (19-23 y) 

according to pattern of primary care and mental health visits by specialty during the transition 

period (17-19 y), n=3183 

 

 

abbreviations: GP/FP: general practitioner/family physician, Paed.: paediatrician, MH: mental 

health 

 

 

 

 

  

 Rate of mental health admissions per person years  

Pattern of primary care 

(PC) during transition 

MH visits to  

GP/FP and/or Paed. 

MH visits to 

Psychiatrist (any) 
No MH visits 

Different PC provider 0.18 0.39 0.05 

No PC provider 0 0.44 0.11 

Same PC provider 0.13 0.37 0.04 
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Appendix F: Subgroup analyses by disease category for outcome mental health-related 

admissions after transition (age 19-23) according to pattern of primary care during transition 

 

 

 

 

Unadjusted and adjusted Poisson regression with relative risk (RR) of mental health-related 

admission after transition to adult care (age 19-23) for youth with schizophrenia° according to 

pattern of primary care during transition, n=3183 

Variable 
Unadjusted RR 

(95% CI) 
p-value 

Adjusted* RR 

(95% CI) 

p-

value 

Pattern of primary care (PC) during transition     

  Different PC provider 1.35 (0.92, 1.98) 0.128 1.34 (0.92, 1.95) 
 

0.126 

  No PC provider 1.41 (0.77, 2.59) 0.268 2.22 (1.18, 4.17) 
 

0.014 

  Same PC provider Reference   Reference   

*Adjusted for pattern of primary care during transition, sex, rurality, income quintile, comorbid 

mood/affective disorder, mental health admissions before and during transition, and mental health 

visits by specialty during transition 

°Schizophrenia/delusional/non-organic psychotic disorder 

Unadjusted and adjusted Poisson regression with relative risk (RR) of mental health-related 

admission after transition to adult care (age 19-23) for youth with eating disorders according to 

pattern of primary care during transition, n=3183 

Variable 
Unadjusted RR 

(95% CI) 
p-value 

Adjusted* RR 

(95% CI) 

p-

value 

Pattern of primary care (PC) during transition     

  Different PC provider 0.78 (0.50, 1.21) 0.266 0.64 (0.45, 0.91) 
 

0.014 

  No PC provider 1.47 (0.66, 3.28) 0.342 5.25 (2.50, 11.01) 
 

<0.001 

  Same PC provider Reference   Reference   

*Adjusted for pattern of primary care during transition, sex, rurality, income quintile, comorbid 

mood/affective disorder, mental health admissions before and during transition, and mental health 

visits by specialty during transition 

Unadjusted and adjusted Poisson regression with relative risk (RR) of mental health-related 

admission after transition to adult care (age 19-23) for youth with mood/affective disorders 

according to pattern of primary care during transition, n=3183 

Variable 
Unadjusted RR 

(95% CI) 
p-value 

Adjusted* RR 

(95% CI) 

p-

value 

Pattern of primary care (PC) during transition     

  Different PC provider 0.92 (0.77, 1.11) 0.406 0.93 (0.79, 1.10) 
 

0.389 

  No PC provider 0.74 (0.50, 1.09) 0.128 1.45 (1.01, 2.08) 
 

0.045 

  Same PC provider Reference   Reference   

*Adjusted for pattern of primary care during transition, sex, rurality, income quintile, mental 

health admissions before and during transition, and mental health visits by specialty during 

transition 
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Appendix G: Subgroup analyses by disease category for outcome mental health-related 

emergency department visits after transition (age 19-23) according to pattern of primary care 

during transition 

 

 

 

 

Unadjusted and adjusted Poisson regression with relative risk (RR) of mental health-related 

emergency department visits after transition to adult care (age 19-23) for youth with 

schizophrenia° according to pattern of primary care during transition, n=3183 

Variable 
Unadjusted RR 

(95% CI) 
p-value 

Adjusted* RR 

(95% CI) 

p-

value 

Pattern of primary care (PC) during transition     

  Different PC provider 1.09 (0.70, 1.69) 0.711 1.22 (0.78, 1.90) 
 

0.385 

  No PC provider 1.45 (0.76, 2.78) 0.258 1.93 (0.94, 3.96) 
 

0.072 

  Same PC provider Reference   Reference   

*Adjusted for pattern of primary care during transition, sex, rurality, income quintile, comorbid 

mood/affective disorder, mental health admissions before and during transition, and mental health 

visits by specialty during transition 

°Schizophrenia/delusional/non-organic psychotic disorder 

Unadjusted and adjusted Poisson regression with relative risk (RR) of mental health-related 

emergency department visits after transition to adult care (age 19-23) for youth with eating 

disorders according to pattern of primary care during transition, n=3183 

Variable 
Unadjusted RR 

(95% CI) 
p-value 

Adjusted* RR 

(95% CI) 

p-

value 

Pattern of primary care (PC) during transition     

  Different PC provider 0.62 (0.40, 0.95) 0.027 0.58 (0.40, 0.84) 
 

0.004 

  No PC provider 0.73 (0.27, 1.96) 0.538 1.64 (0.67, 4.00) 
 

0.276 

  Same PC provider Reference   Reference   

*Adjusted for pattern of primary care during transition, sex, rurality, income quintile, comorbid 

mood/affective disorder, mental health admissions before and during transition, and mental health 

visits by specialty during transition 

Unadjusted and adjusted Poisson regression with relative risk (RR) of mental health-related 

emergency department visits after transition to adult care (age 19-23) for youth with 

mood/affective disorders according to pattern of primary care during transition, n=3183 

Variable 
Unadjusted RR 

(95% CI) 
p-value 

Adjusted* RR 

(95% CI) 

p-

value 

Pattern of primary care (PC) during transition     

  Different PC provider 1.16 (0.99, 1.35) 0.063 1.14 (0.98, 1.32) 
 

0.098 

  No PC provider 0.91 (0.65, 1.26) 0.562 1.18 (0.85, 1.65) 
 

0.324 

  Same PC provider Reference   Reference   

*Adjusted for pattern of primary care during transition, sex, rurality, income quintile, mental 

health admissions before and during transition, and mental health visits by specialty during 

transition 


