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EXECUTIVE SUMMARY

INTRODUCTION AND SCOPE

The Challenge of Mental Illness

Mental illness is a behavioural or psychological syndrome that significantly interferes with an individual’s

thought processing abilities, social abilities, emotions and behaviour (Mental Disorders, WHO).

Depending on the type of mental illness, the severity of the illness may vary from mild to severe and

contribute to disability and health care service use. This study estimated that 1 in 5 Canadians are

affected annually by mood disorders, anxiety disorders, schizophrenia, attention deficit/hyperactive

disorders (ADHD), conduct disorders, oppositional defiant disorders (ODD), substance use disorders or

dementia. Not only does mental illness impact individuals but it also places a significant impact on

families, communities and the health care system. In 2011, this study conservatively estimated that the

cost of mental illness was $42.3 billion in direct costs and $6.3 billion in indirect costs. Over the next 30

years, the life and economic consequences of mental illness are expected to be magnified due to the

increase in the expected number of people living with mental illness as a result of the aging and growth

of Canada’s population over the next 30 years. Within a generation, it is estimated that more than 8.9

million Canadians will be living in a mental illness.

Study Objective

The objective of this study was to estimate the health and economic impact of major mental illnesses in

Canada, beginning in 2011 and annually over the next three decades. For the purposes of this study the

major mental illnesses included: mood disorders, anxiety disorders, schizophrenia, substance use

disorders, ADHD, conduct disorders, ODD and cognitive impairment including dementia. Using

RiskAnalytica’s Life at Risk simulation platform, measures of incidence, prevalence and mortality were

simulated for the total Canadian population (ages 9 and over) to project the impact of major mental

illnesses over a 30-year time horizon. The outcomes, assuming a steady-state prevalence were then

linked to estimates of health service use and workplace productivity to forecast the economic impact of

mental illness now and into the future.

Throughout this study, an independent panel of recognized experts in mental health and illness

including epidemiologists, health researchers, mental health data analysts, clinicians, psychiatrists and
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economists were consulted to review and assess the reasonableness of the model inputs and

assumptions, model structure, and model outputs and conclusions to ensure that the model is

consistent with observed data.

CURRENT AND FUTURE IMPACT OF MENTAL ILLNESS IN CANADA: MODEL RESULTS

Figure 1 Estimated Number of People with Mental Illness in the Canadian Population and Employed Population

12-Month Prevalence

Our model estimated that there are over 6.7 million Canadians currently living with a mental illness,

accounting for approximately 19.8% of the total population. By 2041, we forecast that there will be over

8.9 million people living with a mental illness in Canada (1.3 times the current estimate) or

approximately 20.5% of the total population. Given the steady state prevalence assumptions applied in

our model, this increase is primarily driven by Canada’s projected population growth and aging over the

next 30 years. Over the next generation the Canadian population projections from our model are

expected to increase from 34.5 million in 2011 to 43.4 million in 2041, a 26.4% increase. In addition, the
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proportion of the population over the age of 60 is estimated to increase from 20.4% in 2011 to 30.3% in

2041.

Figure 2 Estimated Percentage of Canadian Youth with Mental Illness in 2011 and 2041

The number of Canadian youth living with a mental illness was estimated to be over 1.0 million in 2011.

By 2041, it is estimated that there will be almost 1.2 million children and adolescents between the ages

of 9 and 19 living with a mental illness in Canada. Further research has shown that these children are at

a considerable risk of having the same mental illness or developing a new mental illness in adulthood.

Our model further quantifies these risks and related societal costs across the lifespan from childhood

through to adulthood.

The number of people living with mental illness is expected to increase by 31% over the next 30 years,

reaching in excess of 8.9 million prevalent cases. Of these almost 1.2 million are expected to be children

and adolescents between the ages of 9 and 19. This increase is driven by Canada’s population growth

and aging over the next 30 years.
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Figure 3 Estimated Percentage of Canadians with Mental Illness in 2011 and 2041

Mood and anxiety disorders are the most common mental illnesses among Canadians, with

approximately 4.0 million Canadians living with either a mood or anxiety disorder in 2011 (including

children and adolescents). By 2041, the number of people living with a mood or anxiety disorder is

estimated to reach over 4.9 million Canadians. As a consequence of the aging population, the proportion

of people in Canada with cognitive impairment including dementia will rise significantly. While the

absolute number of people with any mental illness is shown to increase over time, the shifting age

distribution causes the population prevalence of some illnesses to increase while others decrease. For

diseases which primarily affect younger age-groups such as mood and anxiety disorders and SUDs, the

aging of the population causes a decrease in the percentage of the total population with these illnesses.

In contrast, there is a significant increase in the population prevalence of illnesses that affect older age-

groups as the proportion of people in these age-groups rises.

Economic Burden

In our analysis mental illness was estimated to cost the Canadian economy over $42.3 billion dollars in

2011 in direct costs. Of this, $21.3 billion are direct costs to the health care system1 including

1 This is equivalent to 10.6% of the estimated $200.5 billion spent on health care in Canada in 2011 (Canadian Institute of

Health Information, 2011). This is slightly higher than estimates from 2003/04, where provinces spent an average of 6.0% of
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hospitalizations, physician visits, medication, and care and support staff. The total direct cost estimate

of $42.3 billion is likely an underestimate because these costs do not include costs to the justice system,

social service and education systems, costs for child and youth services, informal care giving costs or

costs attributable to losses in health-related quality of life. The present value of the cumulative direct

costs over the next 30 years is expected to exceed $2.3 trillion dollars. In 2011, the annual direct costs of

all mental illnesses excluding dementia, $22.6 billion dollars, were shown to exceed the direct costs of

dementia2 which were estimated to be $19.7 billion dollars or 47% of the total direct costs. However,

within one generation, as the number of people living with dementia increases, the costs of dementia

are shown to exceed the costs of all other mental illnesses. By 2041, dementia is expected to account for

64% of the total direct costs of mental illness in Canada or $185.4 billion in annual future value terms;

whereas the costs in 2041 for all mental illnesses excluding dementia were estimated to be $105.6

billion in annual future value terms.

When examining the costs associated with health care use for each illness, schizophrenia was shown to

have the highest physician, hospitalization, prescription drug and psychiatrist costs. Although the

prevalence of schizophrenia is low (<1.0% of the population), the severity of the illness contributes to

higher health care service use and higher costs per prevalent case than any other mental illness.

Approximately 2 of every 9 workers (or 21.4% of the working population) are estimated to suffer from a

mental illness that potentially affects their work productivity. The number of people with mental

illnesses excluding dementia peaks in the middle of people’s working years, which significantly impacts

the productivity of the labour force. Mental illness in the workplace translates to an annual wage based

productivity impact of over $6.3 billion dollars.

CONCLUSIONS AND FUTURE DIRECTIONS

The Life at Risk simulation platform estimated the baseline impact of major mental illnesses in Canada.

By 2041, the number of Canadians living with mental illness is expected to reach over 8.9 million

prevalent cases, or 20.5% of the total population. This will place a significant burden on Canada’s

total health spending on mental health though those estimates exclude dementia. Provincial variations ranged from as low as

4.4% in Saskatchewan to as high as 8% in British Columbia (Jacobs et al. 2007)

2 Note that dementia also includes cognitive impairment.
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economy with the annual economic impact of over $48.6 billion dollars in 2011 and with the present

values of the cumulative cost over the next 30 years exceeding $2.5 trillion.

Many of the results presented in this study are considered by experts to likely be underestimates of the

current and future impact of mental illness in Canada. As a result of project scope and data availability

the results do not include all mental illness types or all costs incurred as a result of mental illness such as

costs to the social service, education and justice systems, costs for the provision of services for children

and youth as well as costs to informal care givers who provide support and care for those with mental

illness and costs related to losses in health-related quality of life. The next phase of this study will use

the 30-year baseline assessment to model the impact of policy and service interventions on reducing the

impact of mental illness in Canada.
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Using data inputs from a wide range of sources, the base model estimates the current impact of major

mental illnesses and forecasts it over a 30-year time horizon. This base model represents the status quo

for each mental illness type, where measures of health (incidence, prevalence and mortality) and

economics (direct and indirect costs attributable to each illness) can be computed. It is important to

note that the model assumes that the baseline prevalence and incidence of mental illness will remain

constant over time it is further assumed that health service use and productivity will remain constant

over the simulated time period. As a result, the projections are driven primarily by changes in

population demographics. Based on current knowledge, this is considered to be a reasonable

assumption for the majority of mental illnesses considered in this study, however the estimates

presented are considered conservative if the incidence of one or more disorders increases or liberal if

decreases in incidence are observed.

The base model takes into account some key risk factors and protective factors such as the healthy

immigrant effect, comorbidity among mental illnesses, comorbidity between mental illnesses and two

chronic diseases (type II diabetes and heart disease) and the increased risk of mental illness in adulthood

given a childhood or adolescent illness. Each is described in further detail in Section 2.

Out of Scope Components of and Limitations to the Current Model

This study only considered the life and economic burden for the major illnesses listed in Section 1.1. The

impacts of other mental illnesses (such as eating disorders, personality disorders, and other additions

such as gambling) were not included as a result of data limitations and time constraints. However these

disorders are less common within the population and tend to co-occur with the major mental illnesses

included in this study. As a result the impact of omitting these illnesses on the overall findings is

considered to be minimal.

In addition, each mental illness was modeled as a distinct diagnostic category and the severity of illness

and subclinical illnesses were not taking into consideration within this analysis. In reality the symptoms

of each illness can occur across a continuum from mild to severe. At the mild end of the spectrum,

diagnostic criteria may not be met, but mild cases may be at risk of future illness that meets diagnostic

criteria, especially among children and youth (Galanter and Patel, 2005). In other situations, despite

meeting diagnostic criteria, individuals may cope well and the impact of their illness in terms of

suffering, disability, health care service use, and workplace productivity may be minimal (WHO, 2003). It
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is important to note that the costs and health care service utilization rates presented within this report

were not adjusted for severity of illness and the probability of health service use based on illness

severity.

Similarly, there are many known risk factors for mental illnesses that have not been included such as

socioeconomic status, adverse childhood events and genetic factors. Due to data and time constraints,

the model only included age, sex, type II diabetes, heart disease, immigrant status, and previous or

concurrent mental illness as risk factors. Finally, it was not possible to include a full range of outcomes

for some disorder. In particular, for children and youth disorders, outcomes such as leaving school

early, teen pregnancy and parenting, domestic violence, injury, vehicle collision, fatality rates and legal

system involvement (Egger et al. 2003; Rowe et al. 2004) were not considered.

The total costs presented in this report could not be specifically and directly attributed to a particular

mental illness type or illness severity. In addition, the current model does not include costs for the

justice system, education system, the provision of informal care, and the use of excess health services

for conditions other than those provided for the main condition. These additional costs may comprise a

substantial proportion of the total economic burden of mental illness. The utilization rate analysis for

direct costs associated with mental illness was limited to the utilization and costs data available in

Canada which is a subset of the total direct costs and mental illnesses included in the study.

The indirect costs associated with mental illness were limited to adult mental illness types and did not

consider the lost opportunity costs for informal caregivers for time off work to care for the elderly,

children and adolescents, or those with severe mental illness.

Finally, this study presents the impact of mental illness in Canada from a national perspective and does

not take into consideration differences in specific population groups such as First Nations, Inuit and

Métis (FNIM) or specific jurisdictions such as provinces and territories, in terms of epidemiological risk,

health equity and access, and health services and resources available.

While this study considered many data sources, major challenges to producing an optimal model were

substantial limitations in the type, age, availability, relevancy and quality of datasets in Canada. The data

gaps and limitations are outlined in detail, and assumptions used to address data limitations were

discussed and approved by the SME panel and considered to provide a reasonable approximation based
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on current knowledge. While acknowledging data limitations and uncertainties, the Life at Risk model

has allowed, for the first time, connections among data sets for a reasonable and comprehensive picture

of the impact of mental illness in Canada. Please refer to Sections 2.8 and 4.2 for further discussion on

data and study limitations respectively.

1.3 OVERVIEW OF MENTAL ILLNESSES

1.3.1 EPIDEMIOLOGY OF MOOD DISORDERS

Definitions and Diagnosis

Mood disorders are a set of disorders that include major depressive disorders, bipolar disorder,

dysthymia, cyclothymic disorder, bipolar disorder not otherwise specified, substance-induced mood

disorder, mood disorders not otherwise specified, etc.; and are characterized by mood disturbances

(DSM-IV-TR). These disorders are constructs developed through inference, hypothesis, deduction, and

conjecture (Waraich et al., 2004). Many individuals who suffer from these conditions transition between

types of episodes at different times during their lifetime, making it difficult to determine the onset and

cessation of episodes. Keeping these challenges in mind, this report focuses on mood disorders that are

most common in the general population and which have been most extensively examined in

epidemiological studies, namely: major depressive disorder, bipolar disorder and dysthymia.

Major depressive disorder (MDD) is a clinical syndrome characterized by the occurrence of major

depressive episodes that cannot otherwise be accounted for by other specified disorders. These major

depressive episodes consist of a time period lasting for 2 weeks or more in which the individual

experiences consistent loss of pleasure and interest in usual activities or consistent feelings of sadness

or depression (DSM-IV-TR). An individual is diagnosed with MDD when these feelings are combined with

several other symptoms such as feeling hopeless, worthless or discouraged; having sleep disturbances;

feeling fatigued or lethargic; having appetite disturbances; having difficulty concentrating; or having

thoughts of death or suicide (DSM-IV-TR; Davison and Neale, 1997). It is one of the oldest, most

recognized medical disorders, having been clearly described in medical texts dating back to ancient

Greece (Fava and Kendler, 2000). By comparison, dysthymia has been defined as a chronically depressed

mood occurring most days for extensive periods (two years or longer) with short, if any, symptom-free

periods. Other symptoms of depression can also be present but tend to be less severe and insufficient to
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meet the criteria for major depression (Bland, 1997). People with dysthymia may also experience one or

more episodes of major depression during their lifetimes (NIMH).

Diagnosis of bipolar disorder in the DSM-IV TR requires that there must have been an occurrence of

manic episodes, mixed episodes or hypomanic episodes often appearing in combination with major

depressive episodes (DSM-IV-TR). There are two types of bipolar disorders: Bipolar I disorder and Bipolar

II disorder.

Bipolar I Disorder:

Bipolar I disorder involves the occurrence of manic episodes which at times are also combined with

symptoms of depression (mixed episode). It is diagnosed when the individual displays symptoms such as

easily diverted attention, needing considerably less sleep than normal, vastly increased self-esteem,

racing thoughts, highly increased level of activity, and involvement in pleasurable activities such as

hyper-sexual activity, extreme spending, high-risk investments, reckless driving, impulsive travelling or

other activities that are likely to result in severe consequences (Davison and Neale, 1997; DSM-IV-TR).

Bipolar II Disorder:

Bipolar II disorder is characterized by the recurrence of major depressive episodes as well as at least one

hypomanic episode. A hypomanic episode consists of a period in which a person experiences either an

abnormally elevated mood or an irritable mood that lasts for 4 or more days (DSM-IV-TR). Nonetheless,

a hypomanic episode differs from a manic episode in that it is not severe enough to impair social

interactions or the fulfillment of daily occupational responsibilities nor does it require hospitalization

(DSM-IV-TR). The period of abnormal mood in a hypomanic episode must also be accompanied with

three or more of: increased grandiosity, reduced sleep, being highly talkative, having racing thoughts or

flight of ideas, being easily distracted, increased goal-directed activities, and increased involvement in

pleasurable activities that are highly likely to have serious consequences (DSM-IV-TR). An individual with

Bipolar II disorder experiences cycling mood changes that range from extreme highs to extreme lows

(DSM-IV-TR). An individual is diagnosed with Bipolar II disorder only when the symptoms cause

significant impairment to functioning in occupational, social or other settings (Davison and Neale, 1997).

Epidemiological understanding of mood disorders has come a long way in the past decades with

revisions of the DSM and the ICD-10 diagnostic criteria as well as standardized interview instruments
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such as Schedule for Affective disorders and Schizophrenia (SADS) (Depression, WHO), Diagnostic

Interview Schedule (DIS) (Robins et al., 1981), and the Composite International Diagnostic Interview

(CIDI) (Robins et al., 1988). Antidepressant medications and brief, structured forms of psychotherapy

such as cognitive behavioural therapy (CBT) can be effective for 60 to 80 % of those affected and can be

delivered in primary care (Depression, WHO).

1.3.2 EPIDEMIOLOGY OF ANXIETY DISORDERS

Definitions and Diagnosis

Anxiety disorders involve a state of distressing chronic but fluctuating nervousness that is unsuitably

severe for the person's circumstances (Starcevic, 2005). Having some anxiety is adaptive and can help

people improve their functioning and help an individual be appropriately cautious in potentially

dangerous situations. However, when anxiety occurs at inappropriate times, occurs frequently, or is so

intense and long-lasting that it interferes with a person's normal activities, it is considered a disorder

(Starcevic, 2005). Anxiety disorders are more common than any other class of psychiatric disorder.

However, they are often not recognized and consequently not treated (Starcevic, 2005). Left untreated,

chronic, maladaptive anxiety can contribute to or interfere with treatment of some physical disorders

(Davison and Neale, 1997).

Specifically, generalized anxiety disorder (GAD) consists of excessive, usually daily, nervousness and

worry (lasting 6 months or longer) about many activities or events (Starcevic, 2005; DSM-IV-TR). Phobias

involve persistent, unrealistic, intense anxiety about and fear of certain situations, circumstances, or

objects (DSM-IV-TR).

Deciding when anxiety is so dominant or severe that it constitutes a disorder depends on several

variables and physicians’ points of view may differ when making a diagnosis. Physicians must first

determine -- by history, physical examination, and appropriate laboratory tests -- whether anxiety is due

to a physical disorder or a drug (Davison and Neale, 1997). They must also determine whether anxiety is

better accounted for by another mental illness. An anxiety disorder exists and requires treatment if

anxiety is very distressing and it interferes with functioning.

Diagnosis of a specific anxiety disorder is based on its characteristic symptoms and signs. Clinicians

usually use specific criteria of the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition
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Text Revision (DSM-IV-TR), which describes the specific symptoms and requires exclusion of other

causes of symptoms.

A family history of anxiety disorders (except acute and post-traumatic stress disorders) helps in making

the diagnosis because some patients appear to inherit a predisposition to the same anxiety disorders

that their relatives have, as well as a general susceptibility to other anxiety disorders (Eapen et al.,

2004).

1.3.3 EPIDEMIOLOGY OF SCHIZOPHRENIA

Definitions and Diagnosis

Schizophrenia is a mental illness characterized by symptoms such as loss of contact with reality

(psychosis), hallucinations (usually, hearing voices), firmly held false beliefs (delusions), abnormal

thinking, a restricted range of emotions (flattened affect), disorganized speech, and disturbed work and

social functioning (DSM-IV-TR; Blanchard and Cohen, 2006). Other symptoms may include reduction in

facial and vocal expressions, diminished motivation and interest, and decreased social interactions

(Blanchard and Cohen, 2006).

No definitive test exists to diagnose schizophrenia. However, there are a number of a symptom

assessment tools for diagnosing schizophrenia (Blanchard and Cohen, 2006). A physician makes the

diagnosis based on a comprehensive assessment of a person's history and symptoms. Schizophrenia is

diagnosed when symptoms persist for at least 6 months and cause significant deterioration in work,

school, or social functioning (DSM-IV-TR). Information from family members, friends, or teachers is often

important in establishing its onset.

Laboratory tests are often done to rule out substance abuse or an underlying medical, neurologic, or

hormonal disorder that can have features of psychosis (DSM-IV-TR). Examples of such disorders include

brain tumours, temporal lobe epilepsy, thyroid disorders, autoimmune disorders, Huntington's disease,

liver disorders, and side effects of drugs (DSM-IV-TR).

People with schizophrenia have brain abnormalities that may be seen on computed tomography (CT) or

magnetic resonance imaging (MRI) scans (Pearlson and Marsh, 1999). However, these abnormalities are

not specific enough for a definitive diagnosis of schizophrenia.
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functioning or cause considerable distress (Martin and Volkmar, 2007). Decreased interest or pleasure in

activities may be as apparent as or even more apparent than mood abnormalities (Lyon and Morgan-

Judge, 2000). Physical symptoms associated with depressive disorders among children and adolescents

include dizziness, feeling lethargic, malaise, aches and pains, loss of energy, loss of appetite, and

psychomotor agitation (Goodyer, 1996).

1.3.4.2 CHILDHOOD/ADOLESCENT ANXIETY DISORDERS

Definitions and Diagnosis

Childhood and adolescent anxiety disorders include a range of disorders such as social phobia,

generalized anxiety, separation anxiety, specific phobia and obsessive compulsive disorder (OCD). While

some anxiety is a normal aspect of development, if manifestations of anxiety become so exaggerated

that they greatly impair functioning or cause clinically significant distress, a diagnosis of an anxiety

disorder is expected in the child (Childhood Anxiety, Anxiety Disorders Association of Canada, 2007).

Once a clinical diagnosis is made a thorough psychosocial history is usually provided to confirm

diagnosis. Physical symptoms that anxiety causes in children can often complicate the evaluation

process (Childhood Anxiety, Anxiety Disorders Association of Canada, 2007). Some of the physical

symptoms exhibited by children with anxiety disorders are crying, dizziness, sleep difficulties,

headaches, muscle tension, shortness of breath, choking sensation, and stomach aches (Childhood

Anxiety, Anxiety Disorders Association of Canada, 2007; Martin and Volkmar, 2007). Because these are

common with other physiological conditions, it can be very complicated to distinguish anxiety disorders

from other physiological illnesses (Martin and Volkmar, 2007).

1.3.4.3 CONDUCT DISORDER

Definitions and Diagnosis

CD consists of a recurrent or persistent pattern of behaviour that violates the rights of others or violates

major age-appropriate societal norms or rules (DSM-IV-TR). The DSM-IV-TR further divides this disorder

into subtypes based upon onset, either in childhood or adolescence. CD consists of 15 conduct

symptoms and is diagnosed in children or adolescents who have demonstrated at least three conduct
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histopathologic confirmation (microscopic examination of brain tissue) is required for a definitive

diagnosis (McKhann et al., 1984). The CCG recommends an integrative approach to diagnose vascular

dementia. This includes a review of patient history, a physical examination, neurological evaluations,

cognitive and neuropsychological tests, brain scans, lab tests and psychiatric evaluations.

1.3.6 EPIDEMIOLOGY OF SUBSTANCE USE DISORDERS

There are several, slightly varying definitions of SUDs and the concepts that aid in defining these

disorders can include tolerance or dependence (psychological and physical) (DSM-IV-TR). Tolerance may

be described as the need to progressively increase a drug dose to produce the effect originally achieved

with smaller doses. Alternatively, psychological dependence includes feelings of satisfaction and a desire

to repeat the drug experience or to avoid the discontent of not having it (DSM-IV-TR). Physical

dependence is manifested by a withdrawal (abstinence) syndrome, in which untoward physical effects

occur when the drug is stopped or when its effect is counteracted by a specific antagonist (DSM-IV-TR).

It is important to note that the diagnostic criteria listed in DSM-IV-TR for SUDs are applicable to adults

only and not to adolescents. Although adolescents may seem similar to adults in terms of their abilities

and physical size, they lag in the levels of social, emotional and cognitive growth as they continue to

develop physically (American Academy of Child and Adolescent Psychiatry, 2005). Adolescents tend to

be experimental in order to form their identity and during adolescence they may try using different

substances. Furthermore, unlike adults, adolescents usually do not have well-defined individual and

societal roles that they are responsible to fulfill (American Academy of Child and Adolescent Psychiatry,

2005). Therefore, impairment due to substance use of an adolescent cannot be determined for DSM-IV-

TR diagnosis since impairment refers to the inability of an individual to fulfill their major individual and

societal roles (American Academy of Child and Adolescent Psychiatry, 2005).

1.3.6.1 ALCOHOL ABUSE AND DEPENDENCE

Definitions and Diagnosis for Adults

Alcohol abuse refers to a maladaptive pattern of episodic drinking that results in failure to fulfill

obligations, drinking in physically hazardous situations (e.g. driving, boating), legal problems, or social

and interpersonal problems without evidence of dependence (DSM-IV-TR).
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Epidemiology of Co-occurring Mental Illnesses

Around half of the people diagnosed with a mental illness have more than one mental illness (Newman

et al., 1998). For the purposes of this analysis, comorbidities among the following mental illnesses were

included: anxiety disorders, mood disorders, schizophrenia, childhood and adolescent disorders,

dementia, and substance use disorders.

People with comorbid mental illnesses not only show more severe symptoms and longer lasting illness,

but they also have higher rates of service use. One major risk factor for many comorbid mental illnesses

is childhood trauma. The most prevalent comorbidity is anxiety comorbid with mood disorder, found

more commonly in women. Many studies have shown that a substantial proportion of individuals who

report symptoms consistent with a given DSM mental disorder also have symptoms consistent with one

or more other disorders. For example, according to the National Comorbidity Survey Replication

conducted in the United States, approximately 45% of people aged 18 years or older that are diagnosed

with a DSM-IV mental disorder have more than one mental disorder (Kessler et al., 2005).

Comorbidities also occur with mental disorders other than the ones discussed thus far. For instance,

SUD has also been shown to co-occur at rates of up to 50% with schizophrenia (Duva et al., 2010).

Additionally, a high rate of SUD (up to 60 percent) is observed in patients who have also been diagnosed

with bipolar disorder (Jaworski et al., 2011). Other comorbidities within the bipolar disorder patient

population include social phobia, which is found in around 10% this population, obsessive compulsive

disorder which is common in 21% and panic disorder which has been reported in up to 25% of this

patient population (Cassano et al., 2000). Dementia is commonly noted in older patient populations of

bipolar disorder (Brooks et al., 2006). Patients with dementia can also be diagnosed with MDD.

However, the recognition and diagnosis of MDD in this patient group is difficult due to communication

problems (Verkaik et al., 2009). SUD is also commonly found to be comorbid with anxiety disorders and

mood disorders (de Graaf et al., 2002).

Comorbidities are not only found in adults with mental illness but also in children and adolescents.

There is a huge interest in comorbidities among children and adolescents as they are commonly

observed within the community as well as clinical settings. Although little is known about comorbidities

in younger age groups, results from the Oregon Adolescent Depression Project (OADP) showed that 70%

of adolescent patients with anxiety disorders are also diagnosed with one additional mental illness
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(Lewinsohn et al., 1997). Similar to the comorbidity prevalence seen in adults, major depressive disorder

was found to be most comorbid with anxiety disorders, with more than 50% of adolescent patients with

anxiety disorders also having major depressive disorder. Alcohol abuse or dependence was reported to

be comorbid with anxiety disorders in 11% of the adolescent patients. Externalizing disorders such as

ADHD, ODD and CD on the other hand were also reported to be comorbid with anxiety disorders;

however, their co-occurrence is often not as significant as alcohol abuse or major depressive disorder.

Additional significant comorbidities noted from OADP results are: alcohol abuse/dependence with

overanxious disorder, ODD with OCD, ADHD with simple phobia, and bipolar disorder with anxiety

disorders which is more prevalent in males (Lewinsohn et al., 1997).

Similarly, Joshi et al. (2010) found that approximately 21% of adolescents that had bipolar disorder also

had OCD. Comorbidities are also found in adolescents and children with schizophrenia. Schizophrenia

that begins in childhood is continuous within the individual as they grow older. The most common

comorbidities in children with schizophrenia were ODD and ADHD. Depression is also often comorbid

with schizophrenia and can affect 33% of the childhood schizophrenic patient population while anxiety

can affect 22% of children with schizophrenia (Ross et al., 2006). Thus a large number of comorbidities

exist among the mental illnesses being discussed and these different comorbidities present themselves

in children and adolescents as well adults.

Epidemiology of Mood Disorders Comorbid with Type II Diabetes Mellitus

The link between type II diabetes and mood disorders has been documented since 1919. However,

several well-characterized studies have been successful in showing that type II diabetes and mood

disorders do co-occur at high rates (Mcintyre et al., 2005). Studies have shown that 10% of patients with

type II diabetes have major depression and patients with diabetes are twice as likely to develop

depression when compared with people without diabetes (Egede and Simpson, 2003). The addition of

major depression along with diabetes increases the complexity of the disease management plans and

people inflicted with comorbidities often report lower health-related quality of life (QOL) (Egede and

Ellis, 2010).

The etiology of this comorbidity is currently not well-defined; however, there are a few mechanisms that

explain the relationship between type II diabetes and mood disorders such as major depression.

Depression can result from the biochemical changes an individual with diabetes experiences either due
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to the disease itself or its treatment. Depression may also result from the psychosocial burden

experienced from living with diabetes. Along with these mechanisms, it is also proposed that depression

predisposes individuals to type II diabetes due to the similarities in risk factors (Egede and Simpson,

2003). Therefore, mood disorders, in particular major depression can increase the risk of an individual

developing type II diabetes, and type II diabetes can increase the risk of developing mood disorders

(Egede and Ellis, 2010).

The high rate of comorbidity among these two illnesses is often due to the similar risk factors they

share. The onset of type II diabetes significantly increases with age, genetic predisposition, obesity, and

a lifestyle lacking physical activity. Many medications used in treating mood disorders have been

documented to result in weight gain for patients. For example, Monoamine Oxidase Inhibitors (MAOIs)

such as Tranylcypromine have shown to significantly decrease plasma glucose levels resulting in

hypoglycemia (McIntyre et al., 2005). Tricyclic antidepressants (TCAs) have also been shown to affect

glucose homeostasis through blocking the reabsorption of norepinephrine and dopamine. Thus, people

with mood disorders undergoing therapy have a much higher risk of clinically significant weight gain

which increases their risk for type II diabetes (McIntyre et al., 2005).

Epidemiology of Mood Disorders Comorbid with Heart Disease

As previously mentioned, heart disease is a broad term that encompasses many chronic illnesses that

affect the heart and inhibit its proper function. Mood disorders, in particular major depression, are seen

in 20% to 40% of patients with cardiovascular disease (CVD); this percentage is likely to be much higher

since mood disorders are often under-recognized in this patient population (Celano and Huffman, 2011).

People with CVD have shown to have 2- to 3-fold higher rates of major depression when compared to

the general population. The increased prevalence of mood disorder, specifically major depression, in

CVD patients negatively impacts their cardiovascular outcomes, psychiatric outcomes, and recovery

after a cardiac event, while it also results in increased hospitalizations and costs to the health care

system. Symptoms associated with major depression are linked to the development and progression of

several heart diseases and increases the risk of mortality in these patients by more than 2-fold (Celano

and Huffman, 2011).

There are several physiological and behavioural factors that may contribute to the relationship between

heart disease and mood disorders. Inflammation has been shown to play a role in the development of
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various heart diseases as well as increasing the risk of cardiovascular mortality. Inflammatory cytokines3

such as C-reactive protein (CRP) and interleukin-6 (IL-6) that contribute to heart disease are also found

to increase in concentration in patients with depression, perhaps suggesting one biological connection

between depression and CVD progression and cardiac outcomes (Celano and Huffman, 2011).

Depression has also been shown to have an impact on endothelial function and platelet activity in

individuals with heart disease. It has been shown that individuals with depression have hyperactive

platelets that are more sensitive to serotonin, making the platelets more susceptible to aggregation and

in turn facilitating the progression of heart disease, in particular atherosclerosis (Celano and Huffman,

2011).

Many behavioural factors are also involved in the comorbidity of heart disease with mood disorders. As

mentioned earlier, individuals with mood disorders are prone to weight gain. Significant weight gain

resulting in obesity increases the chances of an individual with a mood disorder to develop heart disease

(Celano and Huffman, 2011). Therefore, comorbidity can occur in both directions: individuals with heart

disease have a chance of developing mood disorders and individuals with mood disorders are at risk for

heart disease. Individuals with depression are less likely to complete cardiac rehabilitation programs,

adhere to their medications, and maintain a healthy lifestyle through regular physical exercises and

healthy eating. The safety profile of antipsychotic drugs in terms of their effect on the cardiovascular

system becomes crucial when designing a treatment plan for such patients (Celano and Huffman, 2011).

Epidemiology of Anxiety Disorders Comorbid with Type II Diabetes Mellitus

The link between anxiety disorders and type II diabetes remains unclear as few studies have looked into

this relationship and the majority of studies have focused on the relationship between depression and

type II diabetes. The most common anxiety disorder found in patients with type II diabetes is

generalized anxiety disorder (GAD), which has been observed to increase the severity of the chronic

illness (Grigsby et al., 2002). Anxiety disorders can impact disease management, hyperglycemic control

resulting in vascular complications, higher risk of mortality and increased healthcare expenditures

(Fisher et al., 2008). A non-interventional, longitudinal study conducted by Fisher et al. (2008) has

3 Inflammatory cytokines are substances produced by the immune cells to enhance the inflammatory response within the body

when under threat; these cytokines play an important role in the inflammation process.
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reported high rates of anxiety disorders in type II diabetics compared to the rates seen in the general

population. They also observed that 50% of type II diabetics that were diagnosed with GAD also had

major depression (Fisher et al., 2008). The few studies that focused on studying the relationship

between anxiety disorders and type II diabetes have come to different conclusions regarding the

relationship between these two illnesses, highlighting the need for further in-depth studies to better

understand this comorbidity.

Epidemiology of Anxiety Disorders Comorbid with Heart Disease

The World Mental Health (WMH) surveys have established a strong link between anxiety disorders and

CVD (Fiedorowicz et al., 2011). Physiological mechanisms that are involved in the development of heart

disease, in particular coronary artery disease CAD are also related to anxiety disorders (Frasure-Smith

and Lesperance, 2008). Anxiety disorders such as GAD are linked to autonomic dysfunction, increased

platelet activity, dysregulation, inflammation, coagulation and increased catecholamine levels4 all of

which lead to the development and progression of various heart diseases. Furthermore, GAD is

associated with poor CHD outcomes possibly either due to the increased catecholamine levels or the

possibility that the comorbid patients are more likely to avoid regular medical care and be non-

compliant with their medication regimen (Martens et al., 2010).

Explanations of the association between anxiety disorders and heart disease range from genetic

interactions and growth patterns of an individual to behavioural factors (Martens et al., 2010). Although

the relationship between heart disease and anxiety is still under heavy investigation, anxiety has been

shown to be a strong independent risk factor itself for CHD through several recent studies suggesting

that diagnosing anxiety in an individual can act as a warning sign for increased risk of developing heart

disease in the future (Roest et al., 2010). GAD in particular can be an important modifiable risk factor in

individuals with heart disease as it is common and can be treated. Other risk factors that may be

involved in the development of this comorbidity are avoiding medical care, chronic depression, arterial

stiffness, reduced physical activity, sedentary lifestyle and family history of heart disease (Roest et al.,

4 Catecholamines are hormones that are produced by the adrenal glands and released when the body is under physical or

emotional stress.
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2010; Fiedorowicz et al., 2011; Seldenrijk et al., 2011). Avoiding medical care may result in no treatment

intervention, thus decreasing the chances of disease prevention (Martens et al., 2010).

Anxiety disorders are also found to be strongly associated with increased arterial stiffness which is

indicated by a higher central augmentation index. Arterial stiffness has been shown to increase with the

duration and severity of anxiety disorders, which then reduces the overall health of the vasculature

through a number of proposed mechanisms including an increased concentration of inflammatory

cytokines (Seldenrijk et al., 2011). Thus, early effective treatment of anxiety disorders may reduce the

risk of developing heart disease later on in life (Seldenrijk et al., 2011).

Epidemiology of Schizophrenia Comorbid with Type II Diabetes Mellitus

A study by Curkendall et al. (2004) demonstrated a higher prevalence of type II diabetes among patients

with schizophrenia compared to those without schizophrenia or other mental illness and those not on

antipsychotic medication. It has been established that the high prevalence of type II diabetes within this

population is related to the effects of prescribed antipsychotic medications (Irvin et al., 2009).

Environmental factors, genetic variants and their interactions play an important role in the development

of this comorbidity (Lin and Shuldiner, 2010). Although the general nature and fundamental interactions

between genetic and environmental factors that contribute to type II diabetes comorbid with

schizophrenia are unknown, several mechanisms of how type II diabetes develops in individuals with

schizophrenia have been proposed. Generally individuals with schizophrenia are more likely to

experience social isolation, leading to a more sedentary lifestyle, unhealthy eating habits and

subsequent weight gain. Thus weight gain is possibly an important factor that leads into type II diabetes

development (Curkendall et al., 2004). The comorbidity then emerges when these environmental risk

factors are coupled with antipsychotic drugs or genetic predisposition to type II diabetes (Lin and

Shuldiner, 2010).

Genome-wide linkage and association studies have discovered genes that play an important role in the

development of schizophrenia. Genes for glycogen synthase kinase 3 (GSK-3), dopamine receptor D2

(DRD2), and tyrosine hydroxylase (TH) are under vigorous investigation as they may be responsible for

the comorbidity of schizophrenia and diabetes (Lin and Shuldiner, 2010). Genetic factors have been
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recognized and are being further investigated to better understand the relationship between

schizophrenia and diabetes.

Epidemiology of Schizophrenia Comorbid with Heart Disease

Heart disease is also highly prevalent in the schizophrenic patient population. As shown in the

population-based study by Curkendall et al. (2004), the prevalence of cardiovascular disease is

significantly higher in patients with schizophrenia when compared to patients without schizophrenia or

other mental illness and those not on antipsychotic medications. Both morbidity as well as mortality

due to heart disease is highly prevalent in those with schizophrenia. The increased likelihood of

developing cardiovascular disease is seen in both females and males suggesting that sex does not play a

protective role in the formation of this comorbidity (Bresee et al., 2010).

The high prevalence of heart disease in this patient population is largely due to the increased

cardiovascular risk factors (Hennekens et al., 2005). Higher blood cholesterol levels, hypertension,

cigarette smoking, type II diabetes, other metabolic syndromes, and obesity either due to the atypical

antipsychotic drugs administered to individuals or their sedentary, unhealthy lifestyle are all risk factors

that increase the chances of developing heart disease in someone with schizophrenia (Hennekens et al.,

2005).

1.5 CONTINUITY OF MENTAL ILLNESSES FROM CHILDHOOD AND ADOLESCENT TO
ADULTHOOD

Mental illnesses can emerge at any point in an individual’s lifetime during childhood, adolescence or

adulthood. Those who develop a mental illness during either childhood or adolescence are often at a

greater risk of developing another mental illness in subsequent developmental stages. More than half of

adult psychiatric patients report having had a mental disorder either in their childhood or adolescence

(Kessler et al., 2005).

1.5.1 CHILDHOOD TO ADOLESCENT

Some of the most common mental illnesses that can manifest in a person during childhood are

depression, anxiety, CD, ADHD and ODD. When the same illness persists to the next developmental

period, the process are called ‘homotypic continuity’, and when another illness is seen in the next

developmental period, the process is referred to as ‘heterotypic continuity’ (Orvaschel et al., 1995).
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Homotypic Continuity

Homotypic continuity refers to mental illnesses that are unaffected as the individual ages, thus the

characteristics of such disorders is maintained and the mental illness is more likely to remain continuous

(Goldberg and Goodyer, 2005). For example, anxiety in childhood tends to remain consistent and

continues on to develop into adolescent anxiety as the child ages. Depression in childhood also shows

homotypic continuity since it generally evolves into adolescent depression or can often develop into

other mood disorders. Childhood anxiety is often associated with higher rates of major depression or

other anxiety disorders in adolescence (Goodwin et al., 2004; Keenan et al., 2009; Caspi et al., 1996;

Costello et al., 2003). Similarly childhood CD, ADHD and ODD if not treated, can continue to manifest

into adolescence.

Heterotypic Continuity

Heterotypic continuity refers to mental illnesses that are modified by maturation processes resulting in

clinically significant differences in signs and symptoms seen in the individual. The risk of a mental illness

continues to persist, however, as the individual matures, one mental illness can develop into another

(Goldberg and Goodyer, 2005). For instance, anxiety disorders in childhood, in particular GAD, have

been shown to increase the risk of CD later in adolescence (Bittner et al., 2007). Heterotypic continuities

are also seen in childhood ADHD that later develops into adolescent ODD (Costello et al., 2003). Children

with CD or anxiety have also been reported to continue into adolescent substance abuse (Costello et al.,

2003).

1.5.2 ADOLESCENT TO ADULT

In adolescence, the most common mental illnesses are depression, other mood disorders, anxiety, CD,

ADHD, ODD, schizophrenia, other psychotic disorders, and SUD. Some mental illnesses such as

depression and CD may have developed earlier in life while other illnesses such as schizophrenia and

SUD begin to emerge in late adolescence or early adulthood (Os and Kapur, 2009). Similar to childhood

mental illnesses, adolescent disorders also exhibit homotypic and heterotypic continuity.
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Homotypic Continuity

Depression and other mood disorders tend to be homotypic when adolescents become adults. Studies

such as Canals et al. (2002) have found that approximately 30% to 70% of adolescents diagnosed with

MDD go on to develop major depressive disorder in adulthood (Rutter et al., 2006; Fergusson and

Woodward, 2002). This value increases to up to 80% for adolescents who are not diagnosed with major

depression but exhibit depressive symptomology (Canals et al., 2002). Similarly, anxiety manifested

either in childhood or adolescence is homotypic and can develop into adult anxiety if not treated.

Although schizophrenia often develops in late-adolescence or early-adulthood, it can also develop in

childhood and continue on into adulthood (Rutter et al., 2006). Adolescent SUD can also develop into

adult SUD as the individual matures (Rao et al., 2000).

Heterotypic Continuity

Externalizing disorders such as CD, ADHD and ODD, typically show heterotypic continuity. The Dunedin

Multidisciplinary Health and Development Study (DMHDS) has shown that people who are diagnosed

with CD in late-childhood or early-adolescence have an increased risk of developing any other

psychiatric disorder in adulthood including schizophrenia, SUD and other internalizing as well as

externalizing disorders (Rutter et al., 2006). The Great Smoky Mountains Study (GSMS) has shown that

people who are diagnosed with ODD in adolescence have an increased risk of developing GAD, panic

disorder, and depression in adulthood (Copeland et al., 2009). An association between cannabis use and

schizophrenia has been implicated (Andréasson et al., 1987). Beginning the use of cannabis at an early

age and a long duration of cannabis use has been found to increase the risk of psychosis in adults.

People who start cannabis use at around the age of 15 double their risk of developing non-affective

psychosis in young adulthood (McGrath et al., 2010; Fergusson et al., 2003; Casadio et al., 2011).

Arseneault et al. (2002) along with several other studies also reported similar findings suggesting that

cannabis use among adolescents significantly increases the risk of schizophrenia in adulthood, further

solidifying the link between cannabis use and schizophrenia.

Adolescent bipolar disorder also exhibits heterotypic continuity as adolescents with bipolar disorder

have a high risk of developing SUD, specifically alcohol abuse in adulthood (Merikangas et al., 2008;

Behrendt et al., 2011; Swendsen et al., 2010).
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those with schizophrenia worldwide. A study by Marwaha et al. (2007) that describes the international

employment patterns for people with schizophrenia found that only 12.9% of individuals with

schizophrenia in the United Kingdom were employed while 30.3% of those with schizophrenia in

Germany were employed. The study concluded that a large portion of the population with schizophrenia

worldwide is reliant on disability benefits or social assistance (Marwaha et al., 2007).

A study by Kouzis and Eaton (1994) found that 44% of working individuals with DIS/DSM-III diagnosed

depressive disorders and panic disorders reported a disability day while 40% of working individuals with

schizophrenia reported a disability day. If workplace activities continue to become more complex and

competitive, and the psychological pressure on employees continues to increase, the impact of mental

illness in the workplace will continue to grow. In order to maintain high performance of workers,

employers are encouraged to develop strategies for protecting the mental health of their workers and

for ensuring early intervention and effective treatment (Wang et al., 2006).

1.7 RISK OF MORTALITY

Mortality rates vary among different mental illnesses but generally increase for people with co-occurring

mental illnesses or mental illnesses that are comorbid with chronic diseases. Cardiovascular disease on

its own is the leading cause of death in Canada, which equates to 30% of all deaths as of 2006 (Statistics

Canada, CANISM Table 102-0529, 2010). Type II diabetes is also one of the leading causes of death in

Canada (Conference Board of Canada, 2009). An increased risk of mortality is also reported for

individuals with major depression, schizophrenia, and SUD (Harris and Barraclough, 1998).

In particular, people with schizophrenia are at a higher risk of cardiovascular mortality than the general

population since more than two-thirds of those with schizophrenia die of coronary heart disease,

reducing their life expectancy by 20% (Hennekens et al., 2005). Mortality rates from CHD are 90% higher

in those with schizophrenia (Hennekens et al., 2005) than in the population without schizophrenia. The

higher risk may pertain to the antipsychotic drugs given to schizophrenia patients or unhealthy lifestyles

that may lack physical activity (Curkendall et al., 2004). Type II diabetes is another major cause of

mortality within this patient population. Genetic and environmental factors as well as some treatment

medications are known to be responsible for the development and progression of type II diabetes in

individuals with schizophrenia; these factors may also potentially be responsible for the high mortality

rates observed (Lin and Shuldiner, 2010).
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SUD in general has shown to drastically increase the risk of mortality. Since the 1980s, mortality due to

substance abuse has more than doubled (National Institute of Drug Abuse). Every year in Canada,

47,000 deaths are linked to substance abuse which accounts for 21% of all deaths (Regulation of

Psychoactive Substances in Canada, 2007). The mortality rate for individuals with various mood

disorders is often 2 to 3 times higher compared to the general population (Public Health Agency of

Canada, 2002). A major portion of these high mortality rates consists of suicides.

Impact of anxiety disorders on mortality rates within the cardiovascular disease patient population is

still debated as some studies show an association while others do not. However, there is growing

evidence that anxiety disorders are a risk factor for heart disease (Roest et al., 2010). Overall, unnatural

and premature deaths are very common in individuals with a mental disorder, especially in those with

schizophrenia, SUD and major depression. The risk of mortality is further increased if the individual has

co-occurring mental illnesses or has a mental illness comorbid with a chronic disease.

Suicide

People with mental illness have a higher risk of attempting suicide as well as dying from suicide,

although the risk varies with type of mental illness. People with SUD have the highest risk of attempting

suicide and completing suicide followed by those with major depression and schizophrenia (Bertolote et

al., 2003). A study conducted in the United States determined that more than 54% of patients with SUD

attempt suicide in 2006 while lifetime suicide ideation rates are as high as 80% (Pompili M, 2009). On

average, 15% of patients with major depressive disorder die by suicide (Angst et al., 1999). Studies from

around the world have demonstrated that people with schizophrenia are 10 to 20 times more likely to

commit suicide compared to the general population (Hennekens et al., 2005), which equates to 10% to

13% of that group (Pompili et al., 2007). Approximately 90% of individuals who die by suicide have been

shown to have had a diagnosable mental illness at some prior to their death (Mann, 2002). In Canada,

suicide is one of the leading causes of death in youth and young adults (Langlois and Morrison, 2002).

The social and economic isolation suffered by mental illness patients, in particular patients with

schizophrenia, may lead to the higher suicide rates observed, implying the need for people with mental

illness to be provided with a strong framework of social support throughout their treatment (Taylor et

al., 2004). Thus the recognition, diagnosis and treatment of mental disorders are important in reducing

mortality due to suicide.
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1.8 MENTAL ILLNESS AND HOMELESSNESS

Homelessness is an issue faced by many people with mental illness throughout Canada. Mental and

physical illnesses are commonly found in these populations; however, it is often difficult to track health

conditions in this group (The Street Health Report, 2007). A report prepared by Parliamentary

Information and Research Service (2004) estimated that 66% of homeless individuals in Toronto had

been diagnosed with a mental illness at some point in their life (excluding substance abuse) while 86%

of the homeless individuals in Toronto alone have a lifetime diagnosis of either mental illness or

substance abuse. The annual prevalence of mental illness in the homeless population is difficult to

determine and varies with estimates ranging from as low as 25% (Smith et al., 1992) to a 33% (Patterson

et al., 2007) and up to 50% (Adams et al., 1996) depending on the definitions of mental illness and

homelessness. Furthermore, The Street Health Report (2007) suggests that homeless women tend to

suffer more from mental illness than men, with 55% of women surveyed reporting a mental health

diagnosis compared to 28% of men. Approximately 68% of homeless women in Toronto who were

surveyed reported experiencing serious depression, 64% reported experiencing anxiety and 12% had

attempted suicide in the past year.

Due to the lack of adequate housing and access to health care, many homeless people or those at risk of

homelessness go undiagnosed and/or do not receive medical treatment for their mental illness. With

the growing Canadian population, the issues of inadequate housing and homelessness are also expected

to grow in magnitude.
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2 SUMMARY OF APPROACH TO MODELING MENTAL ILLNESS IN CANADA

2.1 OVERVIEW OF APPROACH

2.1.1 DATA COLLECTION

An electronic search and review of the published scientific literature, government databases, reports

and documents was conducted for available Canadian and international data on prevalence, incidence,

mortality, health care utilization, health costs and economic disability of mental illness, as per the

parameters required for the analysis within the Life at Risk model. The search was divided into sections

based on diagnostic categories of mental illness, and subsets of these categories.

An initial search of broad category headings was conducted for mood disorders, anxiety disorders,

childhood and adolescent disorders, psychotic disorders and dementia to identify all possible relevant

studies published in English. The search was further split into Canadian sources and international

sources.

PsychINFO and MedLine electronic databases were searched and supplemented with Socioabs and

others and included studies and articles from 1972 up until January, 2011. For each database, the search

procedure included the name of the disorder and key search words (epidemiology, incidence, mortality,

prevalence, longitudinal studies, cohorts, prospective studies, relative risk, odds ratios, and comorbidity

etc.). Government websites (e.g. Public Health Agency of Canada, Health Canada, etc.) were also

searched to identify Government reports and a search was also conducted using meta-search engines

(e.g., Google).

Once key articles relevant to the model scope and Life at Risk input data requirements were identified, a

manual search of the reference list of each article was conducted, in order to ensure that the yield was

comprehensive. In addition suggestions for literature sources were requested from subject matter

experts at various points throughout the data collection process. The expert panel as well as staff from

the MHCC further contributed various journal articles, reports and datasets from administrative

databases and research studies.

Section 2.7 describes the input data used for each of the model components. A complete summary of

the input data used including the data source, description, data limitations, rationale for use and
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examples of other sources considered is provided in Appendix B: Review and Validation of Base Model

Assumptions and Outcomes.

An independent panel of recognized epidemiologists, researchers and clinicians in the field of mental

health was consulted throughout this project to assist with gathering key data and to provide expert

validation of the epidemiological inputs, modeling approach, assumptions and life and economic model

outcomes. Expert working groups were assembled for key aspects of the project including prevalence,

comorbid chronic disease, economic disability, and healthcare utilization and costs. In addition,

individual experts were consulted for specific topic areas such as homelessness and housing. In the case

of risk transitions across the age span from childhood through to adulthood, a special expert working

group that included the lead investigators from three international longitudinal cohort studies, in

addition to Canadian experts, was assembled for consultation. Feedback on the appropriate population-

based data sources and assumptions from the expert panel was incorporated into the base model to

generate the mental illness prevalence simulation results as well as the direct and indirect economic

costs of mental illness in Canada over a 30 year timeframe. Subsequently, the expert panel reviewed the

reasonableness of the simulation outputs given the approach and assumptions applied.

The following sections summarize the approach, methods and assumptions for each of the Life at Risk

model components.

2.2 OVERVIEW OF METHODOLOGY: LIFE AT RISK

RiskAnalytica’s Life at Risk platform was used for all simulations for this study. The Life at Risk platform

provides a flexible means to simulate demographic-based disease models, efficiently store and access

input data and results, and manage intervention scenarios. The platform mathematically combines the

numeric estimates of aspects like the frequency of illness, the health services used, and the effect in the

workplace, with information on the characteristics (such as age and sex) of a whole population and its

economy. The approach allows one to forecast what might happen in a total population, using powerful

computer technology that allows the integration and use of many and multiple sources of data within a

single comprehensive model. One of the most important benefits of building such a model is the

subsequent ability to change some of the numeric estimates (representing some policy or service

intervention) to examine what would happen in the whole population overall and over time.
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At its core, the Life at Risk modelling environment divides a population into a set of unique, non-

overlapping population cells. For example, at a minimum, the population is divided by age and sex. The

population can then be further divided into health states and those exposed to or not exposed to risk

factors. The division of the population cells can continue until the required level of specificity is

achieved. Each division of the population by a new property adds a new axis to the population divisions.

Once the population is divided, the rate at which people can flow between cells is defined. For example,

people can transition from a younger age-group to an older age-group or from a healthy state to a “sick”

state. The transition rate between cells may be constant or it may depend upon the source population,

the destination population, or external rate factors. In addition to the transitions between population

cells, some processes allow a flow of people from outside the model into the population (e.g. birth or

immigration), and others can remove people from the system (e.g. death or emigration).

The combined system of population cells and transition rates define a set of coupled differential

equations which allows Life at Risk to evolve the system from the present day into the future. The

complete state of the population can be stored at any time throughout the simulation time frame,

typically at the end of each simulated year. Once the population is modelled, it can be used as the input

to secondary calculations. In particular, the labour force dynamics and macroeconomic properties of

the population can be calculated.

A powerful feature of the Life at Risk environment is its ability to estimate unknown historical quantities

based upon the model structure and known historical data. For example, if the relative risk of incidence

for a disease is unknown between two population groups, the Life at Risk platform can determine what

the relative risk must be to match the total disease incidence assuming that it is known. These unknown

parameters are referred to as calibration parameters.

The flexibility of the platform allows Life at Risk to simulate a wide variety of models with complicated

risk factor dependence and perform detailed scenario comparisons.

2.3 DEMOGRAPHIC AND DISEASE MODEL

In order to completely define the model, the full set of possible population states and the transition

rates between each state must be defined.
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Table 1 The population states associated with disease

Childhood Conditions
(Age 9-12)

Adolescent Conditions
(Age 13-19)

Adult Conditions
(Age 20+)

Mood Disorders
(Active, Remission, Never)

Mood Disorders
(Active, Remission, Never)

Mood Disorders
(Active, Remission, Never)

Anxiety Disorders
(Active, Remission, Never)

Anxiety Disorders
(Active, Remission, Never)

Anxiety Disorders
(Active, Remission, Never)

SUD
(Active, Remission, Never)

SUD
(Active, Remission, Never)

ADHD
(Active, Remission, Never)

ADHD
(Active, Remission, Never)

ODD
(Active, Remission, Never)

ODD
(Active, Remission, Never)

Conduct Disorders
(Active, Remission, Never)

Conduct Disorders
(Active, Remission, Never)

Childhood Mood
(Yes, Never)

Adolescent Mood
(Yes, Never)

Childhood Anxiety
(Yes, Never)

Adolescent Anxiety
(Yes, Never)

Childhood ADHD
(Yes, Never)

Adolescent ADHD
(Yes, Never)

Childhood ODD
(Yes, Never)

Adolescent ODD
(Yes, Never)

Childhood Conduct Disorders
(Yes, Never)

Adolescent Conduct Disorders
(Yes, Never)

Adolescent SUD
(Yes, Never)

Schizophrenia
(Active, Remission, Never)

Dementia
(Active, Never)
Heart Disease
(Active, Never)

Type II Diabetes
(Active, Never)

Number of Model Cells: 3,888 Number of Model Cells: 746,496 Number of Model Cells: 11,778,048

While the number of population states is large relative to the population of Canada, it is important to

note that the majority of the population resides in relatively few cells and these cells are responsible for

driving the dynamics of the model. For example, while the model can track an individual who has every

condition in the model active at the same time, the likelihood of that occurring is negligibly small.

However, for completeness, these states are included in the model.
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2.3.2 POPULATION TRANSITIONS

After the population states have been defined, the rate at which people move between the various

states is defined. Ideally, all transition rates would be available from the literature or specific datasets.

For example, if estimates from literature provided the average rate at which 20 year old males who have

SUD and a history of ADHD get anxiety, that rate could be used directly in the model. Studies that collect

information prospectively over time for a given total population (cohort studies) are necessary to

produce such estimates. In practice, estimates from these types of studies are not available for most

components of the model, or the transition rate estimates are available do not always align with the

population states. To account for the misalignment between the available data and model

requirements, some assumptions and auxiliary data are required to determine a complete set of

transition rates and the model uses sophisticated mathematical calculations to combine them into a

plausible picture. The model incorporates three categories of transition rates that reflect the impact of

changes in demographics, disease, and immigration in the Canadian population

Demographic Transitions

Population demographics are driven by four key processes: births, deaths, migration and aging. The

birth, death and migration rates used in the Life at Risk platform are estimated from Statistics Canada

Canadian Socio-Economic Information Management System (CANSIM) database. The complete list of

data tables used can be found in Section 2.7 with additional details in Appendix B. Historically the all-

cause mortality is decreasing as life expectancy increases and this trend is extrapolated into the future.

Birth rates in the model also follow historical trends. Since migration rates tend to depend on

government policy the average historical rates are used. The resulting demographic projection aligns

closely with Statistics Canada’s own moderate growth scenario projections. For a complete list of

equations and further technical details please refer to Appendix B.

Disease Incidence, Remission and Mortality

The transitions between health states are driven by incidence and remission. The incidence and

remission rates depend not only upon each disease in question, but upon any risk factors. Figure 4

schematically outlines the possible transitions associated with a single illness. This would apply to both

mental and chronic illnesses, though for chronic diseases and cognitive impairment including dementia,
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4) and an increased relative risk of death given the illness (red arrow in Figure 4). In the context of

mortality, the relative risk is between having the specific illness, and not having the illness. For multiple

comorbid conditions, the excess risk of death is assumed to be the maximum excess risk of each illness

individually.

The detailed equations used to model disease incidence, remission, and mortality can be found in

Appendix C.

Healthy Immigrant Effect

The prevalence of mental illness in the immigrant population is significantly lower than in those born in

Canada based on CCHS data (Menezes et al., 2011). Two factors are assumed to drive this difference:

1. Immigration screening reduces the prevalence of mental illness in the immigrating population;

and

2. The incidence rate among immigrants is initially lower than those born in Canada but

approaches that of native-born Canadians approximately 10 years after immigration.

This effect is included in the model by including immigration status as a risk factor for disease incidence

(with a relative risk less than 1) and a bias in the immigrating population towards healthy adults. As

CCHS data only includes individuals over 15 years old, and the average age in the Menezes et al. (2011)

study was 44, it was assumed that the healthy immigrant effect only applied to adults, and not to

adolescents or children. The Menezes et al. (2011) study did not include dementia so immigration

effects are limited to anxiety, mood disorders, substance use disorders, and schizophrenia.

2.3.3 CALIBRATION

Since time series data or longitudinal trends for the prevalence of mental illness are unknown, the no-

risk incidence and remission rates are calibrated to maintain constant age- and sex-specific prevalence

of each illness simultaneously. For consistency, the same assumptions are applied to type II diabetes and

heart disease. These no-risk rates are then used in the base model and in any future scenario analysis.

The details of the calibration procedure can be found in Appendix C.2.3.
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force through early retirement or death affects the productivity of the economy. This productivity

impact cascades through the economy affecting total wages paid, corporate profits, government tax

revenue, total gross domestic product, and the demand for future employees. Lower levels of economic

disability result in greater economic growth which is amplified through compounding effects where a

more productive economy grows faster.

The impact of altering the economic disability associated with a disease, or by preventing disease

entirely, can then be estimated. A key metric to measure the burden of a disease or the impacts of a

scenario upon the economy is to look at its impact on total wages paid in the economy.

The magnitude of the economic disability for mental illness can be estimated from the full and partial

disability days incurred by those with mental illness in the labour force. Based upon the number of days

of worked missed, the economic disability relative to healthy individuals can be determined.

In order to estimate the impact of mental illness on the economy, all mental illnesses were removed

from the population setting the prevalence and no-risk incidence rates after 2011 to zero. When mental

illnesses are removed, the economy will respond with rapid growth as the productivity increased due to

the reduced disability in the labour force. Note that the prevalence and no-risk incidence of type II

diabetes and heart disease remained unaltered. The average change in total wages earned provides an

estimate of the burden of the disease on the economy. Similarly, the impact of health interventions

changes the total wages earned in the economy. Note that the impact on wages is not solely due to

unearned wages because of the illness, but also reflects the compounding nature of productivity in the

economy.

The annual indirect economic impact is estimated as the average of the present value of the cumulative

economic impact over the course of the simulation. Further details of the macro-economic model can

be found in Appendix C.3.

2.7 MODEL: DATA SOURCES AND ASSUMPTIONS

Sections 2.7.1 to 2.7.3 outline the input data sources used and key assumptions for population

demographics, prevalence, incidence, mortality, risk factors, and direct and indirect costs. For further

details on the data sources used and the rationale for use please refer to Table 39 in Appendix B.
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2.7.1 POPULATION DEMOGRAPHICS

The demographic data used to determine birth, death, and migration rates are from Statistics Canada

and summarized in Table 2. The historical trends in births, deaths and migration are extrapolated to

model the future population growth.

2.7.2 PREVALENCE, INCIDENCE AND MORTALITY

This section summarizes the input data sources and key assumptions for the prevalence, mortality and

incidence of adult mental illnesses as well as inputs used for heart disease and type II diabetes.

The Ontario Health Survey Mental Health Supplement (OHS-MHS, 1990) was used in our model to

estimate adult prevalence from ages 19 to 64. Trends based on administrative data for the population of

Manitoba from the Manitoba Centre for Health Policy’s report on Patterns of Regional mental Illness

Disorder Diagnoses and Service Use in Manitoba: A Population Based Study (Martens et al., 2004) report

were used to estimate the prevalence for mood and anxiety disorders for ages greater than 65. Note

that the Martens et al., (2004) data include only 5-year prevalence which was assumed to be a good

initial estimate of the lifetime prevalence. The model tracks 12-month prevalence and those who are in

remission for each disease. The lifetime prevalence is the combination of those two categories. For

schizophrenia only lifetime prevalence estimates were available and the split of the lifetime prevalence

into 12-month prevalence and permanent remission was estimated based on the meta-analysis by

Goldner et al. (2002). Age and sex dependent splits were not available so the same ratio was assumed

for all ages and both sexes. For all mental illnesses, the lifetime prevalence rates were corrected for

recall bias (Moffitt et al., 2010) and incompleteness by requiring that the mortality-corrected lifetime

prevalence rate monotonically increased with age. The excess risk of death for mental illness was

assumed to be age and sex independent. The excess risk for death for type II diabetes depended upon

sex only, while the excess risk due to heart disease depended upon age only. These assumptions were

necessary because of the lack of finer resolution data.
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Table 2 Demographic Data Inputs

Variable Description CANSIM Table Number
Population The population of Canada by age and sex 051-0001
Births The number of births in Canada by sex 051-0013
Deaths Number of deaths in Canada by age and sex 051-0002
Immigration Immigration into Canada by age and sex 051-0012
Emigration Emigration from Canada by age and sex 051-0012

Comorbidities among mental illnesses were estimated based on Martens et al. (2004). Since the

Manitoba report does not include comorbidity data stratified by age or sex, the same age and sex

independent comorbidity ratios were used.

As outlined in Section 1.4, there is a two-way interaction between mental illnesses and type II diabetes

and heart disease. The relative risk estimates associated with this two-way interaction are outlined in

the tables below. Table 4 provides the relative risk estimates used for the incidence of heart disease and

type II diabetes associated with each of the adult mental illnesses in the model and Table 5 provides the

relative risk estimates used for the incidence of mental illness given heart disease and type II diabetes.

The relative risks reported in Rehm et al. (2010) are for alcohol abuse/dependence but since alcohol

abuse/dependence accounts for more than 90% of all SUDs, it was assumed that the relative risk

estimates would be a reasonable approximation for all SUD cases. For prevalent mood and anxiety

disorders, it was assumed that the same relative risk of incidence would apply to both chronic diseases.
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Table 3 Adult Input Data: Prevalence, Mortality, and Incidence

Illness Prevalence Mortality Risk Incidence
Data Inputs Data Inputs Relative Risk of

Mortality
Data Inputs

Adult Mood Disorders OHS-MHS (1990)* Harris and Barraclough
(1998)

RR = 1.7 Bijl et al. (2002)

Adult Anxiety Disorders OHS-MHS (1990) Harris and Barraclough
(1998)

RR = 3.4 Bijl et al. (2002)

Schizophrenia Martens et al.
(2004)**
Goldner et al. (2002)

Harris and Barraclough
(1998)

RR = 1.6 Bijl et al. (2002)

Adult SUD Rehm et al. (2011)5 Harris and Barraclough
(1998)

RR=2 Bijl et al. (2002)

Cognitive Impairment
Including Dementia

Martens et al.
(2004)

Harris and Barraclough
(1998)

RR=2.2 Canadian Study of
Health and Aging
Working Group
(2000)***

Heart Disease Chow et al. (2004) Statistics Canada CANSIM
Table 102-0524

RR=3.22 for those
less than 50,

RR=1.86 for those
older than 50

N/A

Type II Diabetes NDSS Statistics Canada 102-
0524

RR=1.83 for
females, RR=1.43

for males

NDSS****

* OHS-MHS (1990): Ontario Health Survey Mental Health Supplement
** Martens et al. (2004)- Manitoba Centre for Health Policy
*** Canadian Study of Health and Aging Working Group (2000): 1991 Canadian Study of Health and Aging
****NDSS: National Diabetes Surveillance System

Table 4 Relative Risk Estimates for Incidence of Heart Disease and Type II Diabetes Associated with Adult Mental Illnesses

Prevalent Mental Illness Relative Risk of:
Heart Disease Type II Diabetes

Adult Mood Disorders Rugulies (2002): RR = 1.64 Relative risk estimate assumed to be
1.64

Adult Anxiety Disorders Relative risk estimate assumed to be
1.64

Relative risk estimate assumed to be
1.64

Schizophrenia Curkendall et al. (2004): RR = 1.2 Curkendall et al. (2004): RR = 1.8
Adult SUD Rehm et al. (2010): RR=1.01 Rehm et al. (2010): RR=1.45
Cognitive Impairment Including
Dementia

Assumed to be no excess risk Assumed to be no excess risk

5 Within the model SUDs are comprised of substance dependence and/or abuse of: alcohol, cannabis, opioids (heroin and non-

medical prescription opioids), cocaine, amphetamine/methamphetamine, and sedatives/tranquillizers.



Life at Risk Analysis of The Impact of Mental Illness in Canada

Page | 69

Table 5 Relative Risk Estimates for Incidence of Adult Mental Illness Associated with Heart Disease and Type II Diabetes

Prevalence Chronic
Disease

Relative Risk of:
Adult Mood

Disorders
Anxiety

Disorders
Schizophrenia Adult SUD Cognitive Impairment

Including Dementia

Heart Disease Patten (2005): RR
= 1.4

Assumed to be
1.4

Assumed to be
1

Assumed to
be 1 Assumed to be 1

Type II Diabetes Assumed to be
1.4

Assumed to be
1.4

Assumed to be
1

Assumed to
be 1

Ahiluoto et al. (2010):
RR=1.77

Table 6 Odds Ratio Estimates for Prevalence of Mental Illness Associated with Immigration Status from Menezes et al. (2011)

Chronic
Disease

Adult Mood
Disorders

Anxiety
Disorders

Schizophrenia Adult SUD Cognitive
Impairment

Including
Dementia

Childhood/
Adolescent
Disorders

Immigrant
Status OR= 0.760 OR= 0.667 OR= 0.538 OR= 0.472 Assumed to be

1
Assumed to

be 1

Similarly, the relative risks of mood or anxiety disorders given heart disease or type II diabetes were

assumed to be the same for both chronic diseases.

Menezes et al. (2011) provides the odds ratios, but not the relative risks, used to incorporate the

healthy immigrant effect into the model. The prevalence of mental illness in a random cross-section of

the population from the Canadian Community Health Survey (CCHS 1.2) was shown to be significantly

less in the immigrant population compared to the non-immigrant population. This included all

immigrants, regardless of length of time since immigration. Table 6 summarizes the reported ORs. For

mental illnesses not included in the study, the odds ratio was assumed to be 1. In addition, since CCHS

1.2 only includes individuals greater than 15 years old, and the mean age in Menezes et al. (2011) was

44 years old, it was assumed that the immigration bias only applies to adults. No immigration bias was

applied to children or adolescents, or seniors with dementia.

As described in Section 2.4, the relative risks for the incidence of mental illness given childhood or

adolescent illness, were estimated from a meta-analysis of the pooled odds ratios from three

longitudinal cohort studies (DMHDS, CHDS, and GSMS). Table 7 shows the cohort odds ratios for

childhood to adolescent transitions and Table 8 shows the cohort odds ratios for adolescent to adult

transitions. As a sensitivity test, the DMHDS childhood data was classified using both DSM and Top 5%

criteria. The top 5% refers to those in the cohort who score in the top 5% of the alignment of symptoms
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to diagnostic criteria even though they may not satisfy all the criteria for a DSM diagnosis.The final

analysis used the top 5% criteria data, based on expert opinion that the results from that analysis

reflected more plausible risk estimates. The results of the meta-analysis and the resulting relative risks

are presented in Section 3.2.

The results of the meta-analysis were used to constrain the prevalence of childhood and adolescent

mental illnesses. Prevalence estimates, shown in Table 9, for childhood and adolescent mental illness

were also used as additional constraints. In addition, Table 10 shows the average male to female

prevalence ratios used to estimate the sex-dependent prevalence rates. The ratios are based on the

CHDS (Fergusson et al., 1993) and GSMS (Costello et al., 2003) data, with the exception of conduct

disorders and ODD which are from GSMS only. Note that the SUD data from Rehm et al. (2011) includes

prevalence stratified by age-group and sex.
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Table 7 Odds Ratios and 95% Confidence Intervals for Incidence of Adolescent Mental Illness Given Previous Childhood
Mental Illness (A: GSMS, B1: DMHDS Top 5%, B2: DMHDS DSM)

Mental Illness
Adolescent Mood Disorders Adolescent Anxiety

Disorders
Adolescent CD

A: 6.64 (2.39-18.46) A: 8.35 (2.58-26.98) A: 3.92 (0.92-16.61)

B1: 2.64 (1.4 - 5.1) B1: 1.98 (1.0 - 3.7) B1: 3.48 (1.8 – 6.6)
B2: 1.57 (0.5-5.1) B2: 1.54 (0.5-4.8) B2: 16.8 (4.6-61.0)

A: 3.40 (1.44-8.02) A: 4.81 (1.93-12.02) A: 3.03 (1.17-7.84)

B1: 2.91 (1.5 – 5.6) B1:2.60 (1.3 - 5.0) B1:1.97 (1.0 – 4.0)
B2: 1.61 (0.9-3.0) B2: 2.65 (1.5-4.6) B2: 1.92 (1.1-3.5)

A: 1.01 (0.40-2.53) A: 0.70 (0.25-1.95) A: 12.39 (5.33-28.78)

B1: 1.46 (0.6 – 3.3) B1: 1.46 (0.7 – 3.2) B1: 4.04 (2.0 – 8.3)
B2: 2.69 (1.2-6.1) B2: 1.78 (0.8-4.1) B2: 4.58 (2.1-10.1)

A: 2.32 (0.58-9.22) A: 1.14 (0.40-3.31) A: 1.00 (0.35-2.86)

B1: 1.98 (1.0-3.8) B1: 1.99 (1.1 - 3.8) B1: 3.20 (1.7 - 6.0)
B2: 0.8 (0.4-1.7) B2: 1.24 (0.7-2.3) B2: 6.72 (3.8-12.0)

A: 4.00 (1.78-8.97) A: 4.24 (1.52-11.89) A: 3.50 (1.59-7.71)

B1: 1.48 (0.7 - 3.0) B1: 1.76 (0.9 - 3.4) B1: 3.33 (1.8 - 6.3)
B2: 1.54 (0.8-3.1) B2: 1.50 (0.8-2.9) B2: 3.79 (2.0-7.0)

Adolescent ADHD Adolescent ODD Adolescent SUD

A: 8.92 (2.42-32.83) A: 3.84 (1.61-9.13) A: 3.16 (0.94-10.60)

B1: 4.39 (1.7 - 11.3) B1: 5.34 (1.9 - 15.3) B1: 2.88 (1.5 - 5.6)
B2: 13.97 (4.4-44.3) B2: 5.94 (1.2-28.7) B2: 4.03 (1.3-12.2)

A: 3.00 (0.85-10.52) A: 1.71 (0.83-3.52) A: 1.28 (0.47-3.52)

B1: 7.31 (3.0 - 17.6) B1: 4.71 (1.5 - 14.8) B1: 1.47 (0.7 - 3.2)
B2: 6.31 (2.8-13.6) B2: 3.79 (1.4-10.7) B2: 1.18 (0.6-2.3)

A: 13.87 (5.23-36.77) A: 4.04 (1.91-8.56) A: 2.37 (1.15-4.88)

B1: 7.97 (3.1 - 20.2) B1: 2.64 (0.6 – 11.9) B1: 1.87 (0.8-4.3)
B2: 7.32 (2.7-19.5) B2: 5.43 (1.5-20.0) B2: 2.85 (1.2-6.7)

A: 25.06 (9.06-69.33) A: 5.26 (2.09-13.22) A: 0.60 (0.21-1.68)

B1: 11.18 (5.0 - 25.1) B1: 5.54 (1.9 - 15.8) B1: 2.70 (1.4 - 5.2)
B2: 30.52 (14.2-65.7) B2: 5.19 (2.0-13.8) B2: 2.38 (1.3-4.4)

A: 4.99 (1.48-16.89) A: 6.52 (3.34-12.73) A: 1.78 (0.85-3.73)

B1: 5.39 (2.2 - 13.3) B1: 2.90 (0.8 - 10.3) B1: 1.97 (1.0 - 4.0)
B2: 7.23 (3.1-16.7) B2: 5.37 (1.9-15.3) B2: 3.04 (1.6-5.8)

Chi ldhood Mood
Disorders

Chi ldhood Anxiety
Disorders

Chi ldhood CD

Chi ldhood ADHD

Chi ldhood ODD

Chi ldhood Mood
Disorders

Chi ldhood Anxiety
Disorders

Chi ldhood CD

Chi ldhood ADHD

Chi ldhood ODD
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Table 8 Odds Ratios and 95% Confidence Intervals for Incidence of Adult Mental Illness Given Previous Adolescent Mental
Illness (A: GSMS, B: DMHDS, C: CHDS)

Mental Illness Adult Mood Disorders Adult Anxiety Disorders Adult SUD
Adolescent Mood Disorders A: 2.63 (1.04-6.68)

B: 3.40 (2.5 – 4.7)
C: 3.49 (2.63-4.64)

A: 8.14 (4.25-15.60)
B: 2.62 (1.9 – 3.6)
C: 2.90 (2.18-3.85)

A: 1.81 (0.99-3.30)
B: 1.94 (1.4 – 2.7)
C: 1.02 (0.78-1.33)

Adolescent Anxiety Disorders A: 2.41 (0.91-6.35)
B: 3.27 (2.4 – 4.4)
C: 2.07 (1.58-2.70)

A: 6.16 (3.02-12.59)
B: 4.28 (3.2 – 5.8)
C: 3.15 (2.39-4.16)

A: 0.71 (0.35-1.45)
B: 0.99 (0.7 – 1.3)
C: 1.19 (0.92-1.55)

Adolescent CD A: 3.10 (1.13-8.49)
B: 1.33 (1.0 – 1.9)
C: 2.09 (1.42-3.10)

A: 2.93 (1.38-6.24)
B: 1.76 (1.3 – 2.5)
C: 1.86 (1.26-2.75)

A: 2.29 (1.30-4.02)
B: 5.66 (4.0 – 8.1)
C: 5.61 (3.44-9.16)

Adolescent ADHD A: 1.66 (0.47-5.86)
B: 0.65 (0.3 – 1.4)
C: 1.77 (1.06-2.94)

A: 1.51 (0.54-4.22)
B: 2.69 (1.3 – 5.5)
C: 2.59 (1.55 - 4.32)

A: 2.04 (0.86-4.86)
B: 3.80 (1.9 – 7.6)
C: 2.77 (1.58-4.84)

Adolescent ODD A: 4.36 (2.02-9.44)
B: 1.37 (0.6 – 3.1)
C: 1.88 (1.32-2.68)

A: 6.12 (3.32-11.28)
B: 2.83 (1.2 – 6.7)
C: 1.97 (1.38-2.81)

A: 2.20 (1.31-3.70)
B: 2.07 (0.9 – 4.7)
C: 2.24 (1.55-3.24)

Adolescent SUD A: 3.34 (1.36-8.19)
B: 1.55 (1.1 – 2.2)
C: 2.08 (1.58-2.75)

A: 2.47 (1.17-5.20)
B: 1.82 (1.3 – 2.5)
C: 1.51 (1.14-2.01)

A: 3.71 (2.10-6.58)
B: 7.31 (5.1 – 10.6)
C: 6.42 (4.65-8.87)

Table 9 Summary of Childhood and Adolescent Mental Illness Prevalence Used as Constraints

Illness/Study CHDS
[Fergusson et al.

1993]

DMHDS
[Kim-Cohen et

al. 2003]

GSMS
[Costello et al. 2003]

Waddell
(2002)

QCMHS
[Breton et

al. 99]

Alberta
[unpub.

data from
Svenson

2010]

CMHO
Conduct
Disorder
Review,

2001

Estimator
and sample

Latent class
estimates: self [S]
and maternal [M]

reports at 15 years

Fraction of
cohort at 26 &
first diagnosis

< 18 years

Cumulative
prevalence

by 16
years

3 month
prev.,

9-16 yrs

Literature
Review,

requiring
impairment,
4-17 years

Six-month
prevalence,
6-14 years
[avg. as in
W02] [*]

Past-year
treated

prevalence,
< 19 years

Mood
disorders

7.8% 13.4% 9.5%
(±1.1%)

2.2%
(1.6-3.0)

3.5%
(1.0-7.1)

2.6% 6.3%

Anxiety
disorders

10.7% 19.9% 9.9%
(±1.5%)

2.4%
(1.8-3.1)

6.4%
(4.2-9.2)

7.0% [**] 10.2%

Alcohol
dependence
or abuse

5.2% 13.2% , 3.2%,
7.6% [d]

12.2%
(±0.6%)
[CAPA]

2.4%
(1.8-3.1)
[CAPA]

0.8%
(0.5-1.3)
[CAPA]

0.3% [d]

1.1%

ADHD 2.8% 4.1%
(±0.7%)

0.9%
(0.6-1.2)

4.8%
(2.7-7.3)

5.5% 10.7%

Conduct
Disorder

8.1% S
3.2%(±1.1)

M
3.3%(±1.1)

9.0%
(±1.2%)

2.7%
(2.1-3.5)

4.2%
(2.4-6.5)

1.1% 3.2% 1.5%-
3.4%

ODD S
5.1%(±1.4)

M
1.8%(±0.8)

11.3%
(±1.0%)

2.7%
(2.2-3.3)

2.8%

[*] Average of multiple informants: child, teacher (where available) and parent, with parental informant requiring impairment
[**] Requiring impairment decreases anxiety prevalence by 50-70%; effects on other disorders are modest
[d] Dependence only, for alcohol, drug, and marijuana respectively
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Table 10 Average Male to Female Prevalence Ratio for Childhood and Adolescent Mental Illnesses

Mental Illness Average Ratio of Male to
Female Prevalence

Mood Disorders 0.44
Anxiety Disorders 0.45
Conduct Disorders 2.4
ADHD 6.7
ODD 1.3

2.7.3 DIRECT ECONOMIC COSTS

As explained in Section 2.5, the direct economic costs can be calculated either using the prevalence-

based methods or more detailed utilization-based methods. In this model, both approaches were used

and reconciled mathematically where possible.

Prevalence-Based Costs

Table 11 provides the input data based on Jacobs et al. (2010) that were used for estimating the direct

costs per prevalence case excluding cognitive impairment including dementia. These costs include both

health care related costs, and non-health care related costs. The dark grey cells highlight where Jacobs

et al. (2010) were unable to obtain provincial data. To gain a better estimate of the total cost, these

values are estimated from the reported values on an average per capita basis. For example, employment

support is only reported for PEI, Quebec, Manitoba, and British Columbia. The average per capita costs

from each of these provinces was then applied to the missing provinces to estimate the costs. A

sensitivity analysis of estimation, using maximum and minimum provincial per capita costs, and a

comparison to other reported provincial costs was also completed and the results are provided in

Appendix E.

As the direct costs from Jacobs et al. (2010) are in 2007 dollars, the costs are adjusted to account for

inflation and real cost increases.
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Table 11 Total Direct Cost Input Data by Service Type and Province in Millions (2007/2008) based upon Jacobs et al. (2010)
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Table 12 Annual rate of real cost for each cost category of Jacobs et al. (2010)

Category Annual Rate of Real Increase (Conference Board
of Canada, 2005)

Inpatient 2.8%
Physician 2.9%
Community and Social Services 2.8%
Pharmaceuticals 2.2%
Other Services 2.5%
Income Support 2.5%

Prevalence-Based Cognitive Impairment including Dementia Costs

The average direct costs per prevalence case associated with cognitive impairment including dementia

are summarized in Table 13. While the costs and assumptions were for dementia specifically, it was

assumed that they would apply to both cognitive impairment and dementia. Direct costs were divided

into three care categories: those who reside in LTC facilities, those who receive community-care support

and services, and those who receive no formal care (Tranmer et al. 2003). Each care mode was then

subdivided into those who entered each care mode with a diagnosis of dementia (as a result of their

dementia) or those whose dementia onset occurred while receiving care for an unrelated or comorbid

health condition. Incremental costs are calculated for those with dementia as a comorbid condition, to

isolate the costs of care attributable to dementia alone.

It was assumed that there are only out-of-pocket expenses for those people living with dementia or

cognitive impairment that are not using formal care services. For those who are in LTC or community

care due to other causes but then develop dementia, it was assumed that the incremental costs

attributable to dementia would be 6% of the costs in LTC (Wodchis et al. 2008), and 53% of the costs in

community care (Shapiro and Tate, 1997).

Again, historical costs are adjusted to account for inflation and real costs increases to estimate the base

2011 values as described in Section 2.5.2.
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Table 13 Direct Costs Associated with Cognitive Impairment including Dementia per Prevalent Case

Cost Long Term Care Community Care No Formal
Care Source

Annual Costs of Medication
(1996 dollars) $81.00 $39.00 n/a Hux et al. (1998)

Annual Long-Term Care Staff Costs
(1991/1992 dollars) $19,228.60 $16,164.27 n/a Hollander et al.

(2002)
Annual Support Staff Costs (1991/1992
dollars) $9,263.75 n/a n/a Hollander et al.

(2002)
Annual Administrative Costs (1991/1992
dollars) $15,512.50 n/a n/a Hollander et al.

(2002)
Annual Physician & Hospital Costs
(1991/1992 dollars) $518.01 $1,625.12 n/a Hollander et al.

(2002)
Annual Purchased Services (1991/1992
dollars) n/a $947.39 n/a Hollander et al.

(2002)
Annual Facility User Fees (1991/1992
dollars) $11,849.81 n/a n/a Hollander et al.

(2002)
Out-of- Pocket Expenses (1991/1992
dollars) $1,379.10 $2,780.95 $2,780.95 Hollander et al.

(2002)

Table 14 Annual rate of real cost for each cost category in Table 13

Cost Annual Rate of Real Increase (Conference Board of
Canada, 2005)

Annual Costs of Medication 2.2%
Annual Long-Term Care Staff Costs 2.5%
Annual Support Staff Costs 2.5%
Annual Administrative Costs 2.5%
Annual Physician & Hospital Costs 2.8%
Annual Purchased Services 2.5%
Annual Facility User Fees 2.5%
Out-of- Pocket Expenses 2.5%
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Table 15 Utilization Data Inputs for Mood Disorders, Anxiety Disorders, Schizophrenia and SUD, rates per 1,000 Cases from
Martens et al. (2004)

Mental Illness
Type

Sex Physician
Visits for
Mental
Illness

Hospital Days
for Mental

Illness

Psychiatrist
Visits for

Mental Illness

Prescription
Drug Use for All

Cause

Excess
Prescription

Drug Use

Anxiety Disorder Males 2,992.7 692.7 1,084.7 463.7 200.0
Females 2,850.8 690.3 958.1 508.5 221.9

Mood Disorders Males 1,945.3 752.4 742.4 482.3 218.6
Females 1,913.4 596.4 653.1 490.2 203.6

SUD Males 1,370.6 872.6 337.4 n/a6 n/a
Females 1,591.7 714.1 415.5 n/a n/a

Schizophrenia Males 4,367.5 5530.1 2,275.5 671.0 407.3
Females 4,946.6 5483.1 2,531.1 815.6 529.0

Utilization Estimates and Costs

In order to estimate the relative costs of each mental illness, the total costs from Jacobs et al. (2010)

were used in conjunction with the prevalence of mental illnesses and utilization rates, shown in Table

15, to calculate the effective unit costs Utilization data were available for mood disorders, anxiety

disorders, schizophrenia and SUD. Since data were not available for all service categories listed in the

prevalence-based estimates, the utilization approach highlights the different service utilization patterns

for physician (excluding psychiatrist) visits, psychiatrist visits, hospitalizations and prescription drug use

for these illnesses only. All input data were from the Manitoba Centre for Health Policy administrative

database, Martens et al. (2004). Note that prescription drug use for those with SUD was not available

from Martens et al. (2004). Therefore, it was necessary to apply a very conservative assumption that

there was no prescription drug use for those with SUD in the current model. Since there are prescription

drugs used in SUDs, such as methadone therapy, medications to treat withdrawal, and newer anti-

craving and alcohol-aversion medications, this assumption will underestimate the costs in the current

model, until new data become available.

Hospitalization and Housing

The data and assumptions used to estimate the proportion of total hospitalization costs driven by the

homeless population with mental illness, summarized in Table 16, include:

6 Note that prescription drug costs were not available for SUD from Manitoba report (Martens et al., 2004) or from the

Manitoba Centre for Health Policy data repository.
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partial disability days from Dewa et al. (2007) were derived from self-report data from CCHS 1.2 and are

the number of days within the last 2 weeks. The absenteeism data from Kouzis et al. (1994) comprises

days missed from work in the past 3 months. Since Dewa et al. (2007) do not distinguish between

specific mental illnesses; the indirect economic model operates on the four health states indicated in

the table.

Table 17 Historical GDP, Taxes and Labour Force Statistics

Variable Description CANSIM
Table/Reference

GDP Annual gross domestic product 384-001
Pre-tax Corporate Profits Annual pre-tax profits for private corporations 384-001
Total Wages Annual total wages 384-001
Real Average Wages Real average wages (in 2006 dollars) by age and sex 202-0407
Labour force statistics Employed, unemployed and non-labour by age and sex 282-0002
Government Employees Public sector employment by age and sex 282-0008
Government Accounts Government expenses and revenue 384-0004
Labour force disability Total disability in the labour force from all illnesses MacKenzie (2008)

Table 18 Odds Ratio Input Data Sources for Estimating Economic Disability for Adults with Mental Illness

Mental Illness Total Disability Days Partial Disability Days
Any mental illness or combination of mental illnesses
(except schizophrenia) with no chronic disease

Dewa et al. (2007): OR = 2.06 Dewa et al. (2007): OR =1.65

Any mental illness or combination of mental illnesses
(except schizophrenia) with a chronic disease

Dewa et al. (2007): OR = 3.70 Dewa et al. (2007): OR = 3.88

Chronic disease with no mental illness (Heart Disease and
Type II Diabetes)

Dewa et al. (2007): OR = 2.11 Dewa et al. (2007): OR = 2.24

Schizophrenia with or without a chronic disease Kouzis et al. (1994): OR =17.8 N/A

2.8 MODEL: DATA LIMITATIONS

2.8.1 MODEL: DATA GAPS AND LIMITATIONS

A key challenge to modeling the impact of illness resides in the lack of or availability of quality data.

With data gaps or limitations, assumptions are applied to provide a reasonable approximation of this

impact. A variety of sources were used to evaluate the impact of mental illness in Canada, including

national and regional survey data, provincial administrative (billings) data, international cohort data, and

a variety of literature sources, each with its own strengths and weaknesses. For example, data obtained

from provincial billings only include patients who have sought care and been diagnosed with a particular

illness and as a result these data will not capture either those with an illness who have not sought care

or who have sought care but not been diagnosed as having that particular illness. On the other hand,

billings data for a specific region provide a reasonable estimate for who is using the health care system
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as it currently operates; however, these data do not fully capture the need health care services for all

those with mental illness. While it is important to acknowledge the data limitations, strengths,

weaknesses and uncertainties, the sources used and the assumptions employed in the Life at Risk model

provide for a reasonable, valid and comprehensive estimate of the impact of mental illness in Canada. In

addition, the process of searching and reviewing existing data and sources provided for a systematic

assessment of the gaps and limitations that exist within Canada’s mental health data. The table below

documents the key data gaps, key limitations and the justification for their use for each of the input

sources outlined in Section 2.7. For further discussion on the data sources used, limitations, their

justification and rationale for use and examples of other sources considered, please refer to Appendix B.
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3 CURRENT AND FUTURE IMPACTS OF MENTAL ILLNESS IN CANADA: MODEL RESULTS

3.1 PREVALENCE OF MENTAL ILLNESS IN CANADA

The following Section outlines the simulated prevalence of and number of people living with mental

illness in Canada over a 30-year time horizon, including 12-month and lifetime prevalence numbers for

each illness considered in the Life at Risk model.

As outlined in Section 1 there are many risk factors that may contribute to the onset of mental illness;

however the current implementation of the Life at Risk model only includes previous or concurrent

mental illness, immigrant status, heart disease and type II diabetes. These risk factors were simulated

within the population and health modules of the platform to generate an outlook of the population

demographics and prevalence of heart disease and type II diabetes in Canada that can be used to

explain their associations with future changes in mental illness prevalence. The results of the heart

disease and type II diabetes simulations are summarized in Appendix D.

For each mental illness, the number of people with that illness by age and sex is shown, along with the

12-month prevalence and the lifetime prevalence regardless of any co-morbid conditions. Therefore,

summing the individual conditions presented in the following sections would yield a total greater than

the values presented for any mental illness. The lifetime prevalence by age and sex is the prevalence of

people who have had the mental illness at any time whether it is currently active or in remission, while

the 12-month prevalence refers to active cases in the last 12-months.

3.1.1 ANY MENTAL ILLNESS

Table 20 and Figure 5 show the modeled estimates of the current and future number of people living

with any mental illness in Canada in a given year. In 2011, it was estimated that a total of 6.8 million

Canadians (annually) are living with a mental illness that meets diagnostic criteria, or 19.8% of the total

population. Of these, approximately 53.2% are female. Over the next 30 years, the annual number of

people living with any mental illness is expected to increase by 31.1%. This increase is driven by the

population growth and changing population demographics. By 2041, the annual number of people living

with a mental illness is expected to exceed 8.9 million or 20.5% of the total population. Females are

expected to comprise 54.6% of the future population with mental illness.
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Table 20 Estimated Number and 12-Month Prevalence of Any Disorder in Canada for Select Years 2011 to 2041

Figure 5 and Figure 6 show the estimated number of people and 12-month prevalence of any mental

illness by age-group for 2011 and for each decade to 2041. The annual number of people living with a

mental illness is highest in young adults ages 20 to 30, the ages that have the highest rates of disorders

such as mood and anxiety. Across all age-groups, mood and anxiety disorders are the most prevalent,

with approximately 4.0 million Canadians living with either a mood or anxiety disorder in 2011. By 2041,

if the current circumstances do not change, the annual number of people living with a mood or anxiety

disorder is estimated to reach over 4.9 million Canadians.

As shown in Section 2, the model evolves through the various transition rates between population

states. The number of people in a given state is the net result of people entering and exiting that state.

Therefore, the constant age and sex specific 12-month prevalence from 2011 to 2041 shown in Figure 6

indicate that the incidence and remission rates are correctly calibrated to maintain the constant

prevalence assumption. Slight variations arise in situations when the prevalence cannot be kept exactly

constant due to the complex interactions between incidence, remission, population growth and aging,

and migration. Verification of the correct incidence and remission rates is important prior to scenario

development where risk factors or transitions rates, not the prevalence, may be altered.

The figures below also show the number of children and adolescents living with any disorder in any

given year. In 2011 it was estimated that a total of 1.0 million Canadian children and youth were living

with a diagnosable mental illness. Of these, approximately 53.3% are male. When mood and anxiety

*Any includes M ood, Anxiety, Schizophrenia, SUD, ADHD, ODD, CD, Dementia 2011 2021 2031 2041
Males Ages 9 to 19 554,839 547,062 603,515 626,930
Males All Ages 3,178,446 3,415,276 3,736,764 4,044,688
% of Male Population Ages 9 to 19 24.4% 23.4% 23.6% 23.6%
% of Male Total Population (All Ages) 18.7% 18.3% 18.6% 18.9%
Females Ages 9 to 19 486,671 480,153 527,964 548,508
Females All Ages 3,619,181 3,994,881 4,448,014 4,866,402
% of Female Population Ages 9 to 19 22.5% 21.7% 21.8% 21.8%
% of Female Total Population (All Ages) 20.9% 21.0% 21.6% 22.2%
Total Ages 9 to 19 1,041,509 1,027,216 1,131,479 1,175,438
Total All Ages 6,797,627 7,410,157 8,184,778 8,911,090
% of Population Ages 9 to 19 23.4% 22.6% 22.7% 22.8%
% of Total Population (All Ages) 19.8% 19.7% 20.1% 20.5%

Estimated Number and 12-Month Prevalence of Any* Mental Illness in Canada
Year
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disorders are removed, the percentage which is male rises to 74.9%. By 2041 the annual number of

children and youth living with a mental illness is expected to increase by 12.9% to 1.2 million.

The estimated numbers of individuals with any disorder is also shown to increase for those ages 70+ and

is much higher in females than males. This is primarily due to the onset of cognitive impairment

including dementia in older age-groups and longer life expectancy of females versus males.

Figure 5 Estimated Number of People with Any Disorder in Canada (12-Month Prevalence) for Select Years 2011 to
2041
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Figure 6 Estimated 12-Month Prevalence of Any Disorder in Canada for Select Years 2011 to 2041

The estimated lifetime prevalence of any mental illness in Canada is shown in Figure 7. The likelihood of

having a mental illness in one’s lifetime is shown to increase with age but remains almost constant

throughout the simulation timeframe as a result of the constant prevalence rate assumptions. For age-

standardized prevalence and annual prevalence results, please refer to Appendix D.

Figure 7 Estimated Lifetime Prevalence of Any Disorder in Canada for Select Years 2011 to 2041

3.1.2 ADHD

Table 21 shows the estimated 12-month prevalence and numbers of Canadian youth with ADHD over

the next 30 years. In 2011, it was estimated that there are 170,608 children and adolescents living with

ADHD, and of these approximately 87.0% are male. By 2041 the annual number of Canadian youth living

with ADHD is expected to increase reaching 200,220. This increase is primarily driven by changes in

population demographics.
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Table 21 Estimated Number and 12-Month Prevalence of ADHD in Canadian Youth Ages 9 to 19 for Select Years 2011 to 2041

Figure 8 and Figure 9 show the estimated number of youth and 12-month prevalence of ADHD by age-

group and sex over the next three decades. For both males and females, the numbers increase in

adolescence. In 2011 there were estimated to be 101,768 males and 15,196 females aged 13 to 19 living

with ADHD. By 2041 these numbers are expected to increase to 116,629 and 17,339, respectively; or

6.9% and 1.1% of the youth population.

Figure 8 Estimated Number of Youth with ADHD in Canada (12-Month Prevalence) for Select Years 2011 to 2041

2011 2021 2031 2041
Males 148,485 153,395 168,092 174,359
% of Male Population Ages 9 to 19 6.52% 6.58% 6.58% 6.58%
Females 22,123 22,787 24,930 25,861
% of Female Population Ages 9 to 19 1.02% 1.03% 1.03% 1.03%
Total 170,608 176,182 193,022 200,220
% of Total Population Ages 9 to 19 3.84% 3.87% 3.88% 3.88%

Estimated Number and 12-Month Prevalence of ADHD in Canada
Year
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Figure 9 Estimated 12-Month Prevalence of ADHD in Canadian Youth for Select Years 2011 to 2041

The estimated lifetime prevalence of ADHD from 2011 to 2041 is shown in Figure 10. The likelihood of

having ADHD in one’s lifetime is shown to remain fairly constant throughout the simulation timeframe

as a result of the constant prevalence rate assumptions. The fairly constant age and sex specific 12-

month and lifetime prevalence from 2011 to 2041 indicate that the incidence and remission rates were

calibrated properly.

Figure 10 Estimated Lifetime Prevalence of ADHD in Canadian Youth for Select Years 2011 to 2041

For age-standardized prevalence rates and annual prevalence results please refer to Appendix D.

3.1.3 ODD

The simulation results estimated that there are 84,359 Canadian children and adolescents living with

ODD in 2011. Of these approximately 56.7% are male. As the Canadian population demographics change
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the number of Canadian youth living with ODD in any given year is estimated to increase reaching

98,037 by 2041.

Table 22 Estimated Number and 12-Month Prevalence of ODD in Canadian Youth Age 9 to 19 for Select Years 2011 to 2041

The estimated number of youth and 12-month prevalence of ODD for Canadian youth by age-group and

sex from 2011 and over the next three decades are shown in Figure 11 and Figure 12. Similarly to ADHD,

the estimated numbers increase in adolescence. In 2011 there were estimated to be 31,767 males and

24,261 females aged 13 to 19 living with ODD. By 2041 these numbers are estimated to increase to

35,835 and 27,254, respectively, or 2.1% and 1.7% of that age group. As shown in Table 9, there are few

studies that include prevalence estimates for ODD. Among those that do there is a considerable range in

the estimated values. In general, the prevalence of ODD and CD tends to be similar, and in Canadian

studies, they both tend to be lower than ADHD. Following the recommendations of the SME committee,

these trends were used to calibrate the model.

2011 2021 2031 2041
Males 47,821 49,120 53,687 55,679
% of Male Population Ages 9 to 19 2.10% 2.11% 2.10% 2.10%
Females 36,537 37,432 40,841 42,359
% of Female Population Ages 9 to 19 1.69% 1.69% 1.69% 1.69%
Total 84,359 86,552 94,527 98,037
% of Total Population Ages 9 to 19 1.90% 1.90% 1.90% 1.90%

Estimated Number and 12-Month Prevalence of ODD in Canada
Year
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Figure 11 Estimated Number of Youth with ODD in Canada (12-Month Prevalence) for Select Years 2011 to 2041

Figure 12 Estimated 12-Month Prevalence of ODD in Canadian Youth for Select Years 2011 to 2041

The estimated lifetime prevalence of ODD is shown in Figure 13. The fairly constant age and sex specific

12-month and lifetime prevalence indicate from 2011 to 2041 that the incidence and remission rates

were calibrated properly.
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Figure 13 Estimated Lifetime Prevalence of ODD in Canadian Youth for Select Years 2011 to 2041

For age-standardized rates and annual prevalence results please refer to Appendix D.

3.1.4 CONDUCT DISORDERS

The estimated numbers and 12-month prevalence of CD in Canadian children and adolescents is shown

in Table 23. In 2011, it was estimated that there are 85,063 children and adolescents living with CD, and

of these approximately 70.8% are male. By 2041 the annual number of Canadian youth living with CD is

expected to increase reaching 99,606. This increase is primarily driven by changes in the population

demographics.

Table 23 Estimated Numbers and 12-Month Prevalence of Conduct Disorders in Canadian Youth Age 9 to 19 for Select Years
2011 to 2041

The estimated numbers and 12-month prevalence of CD for Canadian youth by age-group and sex in

2011 and over the next 3 decades is shown in Figure 14 and Figure 15. Similar to ADHD and ODD, the

estimated numbers increase in adolescence. In 2011 there were estimated to be 41,269 males and
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2011 2021 2031 2041
Males 60,265 62,142 68,088 70,625
% of Male Population Ages 9 to 19 2.65% 2.66% 2.67% 2.66%
Females 24,798 25,545 27,938 28,980
% of Female Population Ages 9 to 19 1.14% 1.15% 1.15% 1.15%
Total 85,063 87,687 96,026 99,606
% of Total Population Ages 9 to 19 1.91% 1.93% 1.93% 1.93%

Estimated Number and 12-Month Prevalence of Conduct Disorders in Canada
Year


