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FOREWORD 
 

This report provides data and evidence to support health system planning and policy 

and program development for chronic disease prevention in Ontario. It presents 

estimates of deaths, hospitalizations, new cases and people living with chronic disease 

diagnoses in Ontario. It also presents estimates of the prevalence of modifiable chronic 

disease risk factors in Ontario for adults and youth.  

In 2015, chronic diseases caused about three-quarters of deaths in Ontario. The 

majority of these deaths were due to four major chronic diseases: cancers, 

cardiovascular diseases, chronic lower respiratory diseases and diabetes, which are  

the focus of this report. These chronic diseases not only reduce the quality and length  

of people’s lives, they are also expensive to treat. Their direct healthcare costs are 

estimated to be $10.5 billion a year in Ontario (2010 estimate in 2018 dollars). 

Tobacco smoking, alcohol consumption, physical inactivity and unhealthy eating are 

modifiable risk factors that are common to the four major chronic diseases, and are 

responsible for a substantial proportion of chronic disease diagnoses and deaths in 

Ontario. The prevalence of risk factors is high in Ontario, especially for populations that 

face health inequities, such as those with low socioeconomic status and poor mental 

health. Indigenous peoples in Ontario also have disproportionately high rates of chronic 

disease risk factors, as well as chronic disease prevalence and mortality. The total 

direct healthcare costs and indirect costs (e.g., lost productivity due to disability and 

premature mortality) for these risk factors are estimated in this report to be $7.0 billion a 

year for tobacco smoking, $4.5 billion for alcohol consumption, $2.6 billion for physical 

inactivity and $5.6 billion for unhealthy eating, including $1.8 billion for inadequate 

vegetable and fruit consumption. Addressing these risk factors is therefore critical to 

reducing the health and economic burden of chronic diseases, minimizing hospital 

overcrowding and ending hallway medicine in Ontario. 

This report supports CCO’s Chronic Disease Prevention Strategy and Public Health 
Ontario’s Strategic Plan, 2014–2019. For more data and evidence on chronic diseases 
and risk factors, please visit the CCO and Public Health Ontario websites. 
 
CCO and Public Health Ontario welcome the opportunity to continue working with our 

partners to improve data, reduce chronic disease risk factors and address health 

inequities and Indigenous health in Ontario.  

Linda Rabeneck MD MPH FRCPC 

Vice-President, Prevention and Cancer 

Control, Cancer Care Ontario 

Heather Manson MD MHSc FRCPC 

Chief, Health Promotion, Chronic 

Disease and Injury Prevention 

Public Health Ontario

https://www.ccohealth.ca/en/chronic-disease-strategy
https://www.publichealthontario.ca/en/about/corporate-reporting/strategic-plan
https://www.publichealthontario.ca/en/about/corporate-reporting/strategic-plan
https://www.ccohealth.ca/
https://www.publichealthontario.ca/
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HIGHLIGHTS 
 

This report is jointly produced by CCO and Public Health Ontario. It provides  

evidence that reducing chronic diseases is a leading health priority in Ontario.  

The data reported highlight the considerable burden of disease that could be  

reduced if more people in Ontario did not smoke, limited their alcohol consumption, 

were physically active and ate healthier. 

The burden of chronic diseases 

In 2015, chronic diseases caused about three-quarters of deaths in Ontario. Cancers, 

cardiovascular diseases, chronic lower respiratory diseases and diabetes were the  

most common causes of chronic disease deaths in Ontario and were responsible  

for 63.7 percent of deaths in 2015. There were more than half a million new cases  

of these four diseases in 2015. Their estimated annual direct healthcare costs are  

$10.5 billion (2010 estimate in 2018 dollars). In 2015, of the four leading causes  

of chronic disease deaths in Ontario: 

 Cancers caused the most deaths; 28,195 people died of cancer. 

 Cardiovascular diseases accounted for the highest number of new cases of 

chronic disease. They were also responsible for the largest number of 

hospitalizations in 2016. 

 There were 60,530 people newly diagnosed with chronic obstructive pulmonary 

disease, which is a major chronic lower respiratory disease, and tobacco 

smoking is its leading cause. 

 About 1.3 million people were living with diabetes, making it the second most 

prevalent chronic disease, after cardiovascular diseases. Diabetes also 

increases the risk of dying from cardiovascular and other diseases. 

People in Ontario with the lowest socioeconomic status had disproportionately high 

rates of hospitalization in 2016 and deaths in 2015 due to a chronic disease. 

Chronic disease risk factors 

Chronic disease risk factors are common in Ontario adults and youth. In  

2015/2016 in Ontario: 

 17.9 percent of adults and 6.5 percent of youth reported smoking  

tobacco daily or occasionally; 

 20.5 percent of adults reported exceeding Canada’s Low-Risk Alcohol  

Drinking Guidelines and 30.2 percent of youth reported having at least one  

drink in the past year; 
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 42.4 percent of adults were physically inactive, reporting physical activity levels 

that did not meet national guidelines, and 72.8 percent of youth reported less 

time spent being physically active than recommended for their age group; 

 71.8 percent of adults and 76.6 percent of youth reported inadequate vegetable 

and fruit consumption, eating vegetables and fruit fewer than five times a day; 

 50.9 percent of adults and 65.9 percent of youth reported having two or more 

chronic disease risk factors, and only 12.7 percent of Ontario adults and 

7.3 percent of youth reported having none of these risk factors (using different 

risk factor definitions for adults and youth); and  

 Ontario adults with the lowest socioeconomic status were more likely to be 

current smokers, physically inactive and consume vegetables and fruit fewer than 

five times a day than those with the highest socioeconomic status. 

Chronic disease risk factors have been observed to be more common in people with 

poor mental health. In Ontario in 2015/2016, compared to those with good, very good  

or excellent mental health: 

 Rates of daily or occasional tobacco smoking, physical inactivity and inadequate 

vegetable and fruit consumption were higher in adults reporting poor or fair self-

perceived mental health; and 

 Rates of daily or occasional tobacco smoking, underage drinking and inadequate 

vegetable and fruit consumption were higher in youth reporting poor or fair self-

perceived mental health. 

ECONOMIC BURDEN 

The total annual economic burden of chronic disease risk factors is estimated to be  

$7.0 billion for tobacco smoking, $4.5 billion for alcohol consumption, $2.6 billion  

for physical inactivity and $5.6 billion for unhealthy eating, including $1.8 billion for 

inadequate vegetable and fruit consumption. 

Chronic diseases in Indigenous peoples in Ontario 

Chronic diseases have a disproportionately high impact on Indigenous peoples in 

Ontario. A number of chronic diseases, chronic disease deaths and risk factors are 

more common in Indigenous populations than in the non-Indigenous population, and  

the incidence of cancer is increasing more rapidly in First Nations populations than  

in the non-Indigenous population. 
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INTRODUCTION 
 

Background 

Chronic diseases commonly have a long duration and progress slowly. They have an 

impact on quality of life and require ongoing medical care.1 Many chronic diseases are 

preventable, yet they are the leading cause of death in Ontario. 

Cancers, cardiovascular diseases, chronic lower respiratory diseases and diabetes are 

the most common causes of chronic disease deaths in Ontario. Based on estimates 

from the Public Health Agency of Canada, their estimated annual direct healthcare 

costs are $10.5 billion a year in Ontario.* Comparatively, Ontario spent $192 million on 

chronic disease prevention in 2016/2017.4 

Tobacco smoking, exceeding recommended limits for alcohol consumption, physical 

inactivity and unhealthy eating are the main modifiable risk factors for chronic  

diseases and their prevalence is considerable in Ontario. By reducing the prevalence  

of these risk factors, there is potential to reduce the burden of chronic diseases.  

People in Ontario could stay healthy and productive for longer, reducing healthcare  

and broader societal costs.5,6 

About this report 

PURPOSE 

This report was jointly produced by CCO and Public Health Ontario. It brings together 

data from a number of sources to provide evidence that reducing chronic diseases is a 

leading health priority in Ontario. It highlights the considerable burden of disease that 

could be reduced if a higher proportion of people in Ontario did not smoke, limited their 

alcohol consumption, were physically active and ate healthier. Ultimately, this report 

aims to improve the health of people in Ontario by supporting system planning, and 

policy and program development throughout the province. 

This report presents key estimates of the burden of cancers, cardiovascular diseases, 

chronic lower respiratory diseases and diabetes, as well as the prevalence of tobacco 

smoking, exceeding recommended limits for alcohol consumption, physical inactivity 

and unhealthy eating for adults and youth in Ontario. A short section on the prevalence 

of people in Ontario who have two or more chronic disease risk factors is also included 

                                            
* Amount based on estimates from the Economic Burden of Illness in Canada custom report generator.2 
The custom report generated for Ontario includes drug, hospital care and physician care costs for 2010, 
adjusted for 2018 dollars,3 for malignant neoplasms, diabetes mellitus, diseases of the circulatory system, 
chronic obstructive pulmonary disease, bronchiectasis and asthma. 
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because risk factors can act synergistically.7,8 This means that when risk factors  

are combined, the increase in risk becomes greater than the effects of the individual  

risk factors added together. 

Disease burden in this report is measured through mortality, hospitalization, incidence 

and prevalence for the four major chronic diseases, as well as the prevalence, 

attributable mortality and economic costs of the four major risk factors. Although other 

measures of chronic disease burden, such as the number of years lived in poor health 

and informal caregiving costs, are important, they are not described in this report. In 

addition, this report focuses on reducing the number of people in Ontario diagnosed 

with a chronic disease. However, reducing the prevalence of risk factors in people who 

have already been diagnosed with a chronic disease is also important for improving life 

expectancy and overall health. 

Brief sections addressing health inequities, which are barriers to reducing the  

burden of chronic diseases, are included in this report. Two short sections examine  

the relationships between socioeconomic status and chronic disease outcomes,  

and between self-perceived mental health and the prevalence of chronic disease  

risk factors. The report also features an overview of chronic diseases in Indigenous  

peoples in Ontario, who have disproportionately high rates of chronic diseases,  

mortality and risk factors.* 

ABOUT CCO AND CANCER CARE ONTARIO 

An agency of the Ministry of Health and Long-Term Care, CCO is the Ontario 

government’s principal advisor on cancer and chronic kidney disease care, as well as 

access to care for key health services. CCO houses Cancer Care Ontario and the 

Ontario Renal Network, which use CCO’s infrastructure, assets and models to improve 

the province’s health systems for cancer and chronic kidney disease. For more 

information, visit CCO’s website. 

ABOUT PUBLIC HEALTH ONTARIO 

Public Health Ontario (PHO) is a Crown corporation whose mandate is to provide 

scientific and technical advice and support to clients working in government, public 

health, healthcare and related sectors. PHO enables informed decisions and actions 

that protect and promote health and contribute to reducing health inequities. For more 

information visit Public Health Ontario's website. 

                                            
* For detailed information on chronic diseases in Indigenous peoples in Ontario, please see Cancer Care 
Ontario’s Path to Prevention: Recommendations for Reducing Chronic Disease in First Nations, Inuit and 
Métis report. 

https://www.ccohealth.ca/
http://www.publichealthontario.ca/
https://www.ccohealth.ca/en/report-path-to-prevention
https://www.ccohealth.ca/en/report-path-to-prevention
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DATA SOURCES AND ESTIMATES 

This report brings together key estimates on chronic diseases in Ontario from a variety 

of sources, as described in Table 1. Abbreviations that are used to cite data sources in 

this report are also provided. Detailed descriptions of the methods used in producing 

these estimates are provided in a separate technical appendix document and all the 

data for these estimates are presented in the supplementary tables of this report. 

Estimates presented in this report are for Ontario as a whole. Some estimates are also 

available for sub-Ontario geographies, such as by public health unit and Local Health 

Integration Network through PHO’s online tool Snapshots and by Local Health 

Integration Network through Cancer Care Ontario’s Ontario Cancer Profiles. With 

authorization to access the necessary data, estimates may be generated for additional 

geographies by consulting the methods in the accompanying technical appendix. 

Table 1: 
Data sources and estimates 

Data source Estimate Notes Cited as 

Vital Statistics – 
Death, IntelliHEALTH 
ONTARIO, Ontario 
Ministry of Health and 
Long-Term Care 

Deaths  Most recent year of data 
available at time of 
analysis was 2015. 

 Align with Association of 
Public Health 
Epidemiologists in 
Ontario (APHEO) Core 
Indicators. 

IntelliHEALTH 

Canadian Chronic 
Disease Surveillance 
System (CCDSS), 
supported by the 
Public Health Agency 
of Canada 

Incidence and 
prevalence of 
cardiovascular 
diseases, chronic 
lower respiratory 
diseases, diabetes 

 Most recent year of data 
available at time of 
writing was 2015. 

 Age groupings and case 
definitions were as 
defined by the CCDSS. 

CCDSS 

Ontario Cancer 
Registry, Cancer 
Care Ontario 

Incidence of 
cancer 

 Most recent year of data 
at time of analysis was 
2015. 

Cancer Care 
Ontario 

Discharge Abstract 
Database – Inpatient 
Discharges, 
IntelliHEALTH 
ONTARIO, Ontario 
Ministry of Health and 
Long-Term Care 

Hospitalizations  Most recent year of 
population estimates 
available at time of 
analysis (to facilitate rate 
estimates) was 2016. 

 Align with APHEO Core 
Indicators. 

IntelliHEALTH 

http://www.ccohealth.ca/cdburden
http://www.ccohealth.ca/cdburden
https://www.publichealthontario.ca/en/data-and-analysis/commonly-used-products/snapshots
https://www.cancercareontario.ca/en/data-research/view-data/cancer-statistics/ontario-cancer-profiles
http://www.ccohealth.ca/cdburden
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Data source Estimate Notes Cited as 

Canadian Community 
Health Survey 
(CCHS), Statistics 
Canada 

Prevalence of risk 
factors and 
chronic diseases 
(self-reported) 

 Most recent cycle of data 

available at time of 

analyses were from the 

2015/2016 cycle. 

 Estimates were produced 

from CCHS share file 

from Statistics Canada. 

 CCHS was redesigned in 

2015, prohibiting direct 

comparisons with earlier 

CCHS cycles. Therefore, 

the CCHS trends in this 

report compare 2003 to 

2013/2014. 

 Align with APHEO Core 
Indicators, where 
possible. 

Statistics 
Canada 

Ontario 
Marginalization Index 
(ON-Marg) 

Socioeconomic 
status  

 Assigned to cases 
(IntelliHEALTH) and 
people (IntelliHEALTH 
and Statistics Canada) 
based on place of 
residence, using material 
deprivation quintiles from 
2016 ON-Marg. 

 ON-Marg is considered 
an acceptable proxy for 
individual-level 
socioeconomic status.9 

ON-Marg 

Literature published 
from 2013 to 2018  

Economic burden  Estimates produced from 
a systematic search of 
literature published from 
2013 to 2018. 

 All estimates are in 2018 
Canadian dollars. 

As listed in the 
References 
section 
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THE BURDEN OF CHRONIC DISEASES 
 

Overview 

In 2015, chronic diseases caused about three-quarters of deaths in Ontario 

(IntelliHEALTH) (Figure 1). Cancers, cardiovascular diseases, chronic lower respiratory 

diseases and diabetes were the most common causes of chronic disease deaths in 

Ontario and were responsible for 63.7 percent of all deaths in 2015 (85.8 percent of 

chronic disease deaths). There were 566,556 new cases of these four major chronic 

diseases in Ontario in 2015 (CCDSS).  

Figure 1: 
Causes of death, all causes and chronic disease causes, 
Ontario, 2015 

 

 

Source: Death (Vital Statistics – Death), Ontario Ministry of Health and Long-Term Care, 
IntelliHEALTH ONTARIO, Extracted March 5, 2019. 

Prepared by: Public Health Ontario, Health Promotion, Chronic Disease, and Injury Prevention; Cancer 
Care Ontario, Prevention and Cancer Control (Population Health and Prevention). 

Notes: Cause of death based on primary cause, Ontario residents only. Data are presented in 
Supplementary Table S1. Download supplementary tables at ccohealth.ca/cdburden. 

  

http://www.ccohealth.ca/cdburden
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Cancers, cardiovascular diseases, chronic lower respiratory diseases and diabetes  

are described in this section using the most recent data available for Ontario.  

The descriptions include: 

 The number of deaths in 2015; 

 The incidence of disease, including the number of new cases diagnosed in 2015 

and the age-standardized incidence rate (cases per 100,000) in 2015 compared 

with 2000;  

 The prevalence, or number, of people in Ontario living with a diagnosis in 2015; 

 The number of hospitalizations in 2016; and 

 Estimates of the proportion of new cases that may be preventable.  

A discussion of the link between socioeconomic status and chronic disease outcomes is 

included at the end of this section. Definitions for low and high socioeconomic status are 

found in the technical appendix. 

Cancer 

In 2015, 28,195 people died of cancer in Ontario (IntelliHEALTH) and an estimated 

83,326 new cases of cancer were diagnosed in people of all ages* (Cancer Care 

Ontario). The most commonly diagnosed cancers in males were prostate, lung and 

colorectal, and the most deaths were caused by lung, colorectal and prostate cancers. 

In females, the leading cancers were breast, lung and colorectal, and the most deaths 

were caused by lung, breast and colorectal cancers (Cancer Care Ontario).  

In 2015, the age-standardized incidence of cancer was 571 cases per 100,000 people, 

compared to 538 cases per 100,000 people in 2000 (Cancer Care Ontario). 

In 2013, 585,016 people living in Ontario had received a cancer diagnosis in the past 30 

years, and 370,713 had received a cancer diagnosis in the past 10 years.10  

In 2016, there were 57,768 hospitalizations for all cancer types (IntelliHEALTH). 

Large-scale population studies suggest that about four in 10 cases of cancer can be 

prevented by eliminating modifiable risk factors.11-13 Tobacco smoking is responsible for 

the largest proportion of preventable cancers.11-13 Alcohol consumption, physical 

inactivity and unhealthy eating are also major causes of preventable cancers.11-13 

  

                                            
* Estimate includes all new cases of invasive neoplasia except for basal cell and squamous  
cell skin cancers. 

http://www.ccohealth.ca/cdburden
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Cardiovascular diseases 

Cardiovascular diseases caused 26,012 deaths in Ontario in 2015 (IntelliHEALTH). 

Table 2 provides the number of new cases diagnosed and the prevalence, or number of 

people living with a diagnosis, for ischemic heart disease (heart disease due to 

narrowed arteries), acute myocardial infarction (heart attack), stroke and hypertension 

in people in Ontario, ages 20 and older, in 2015. Table 2 also shows new diagnoses 

and prevalence of heart failure in those ages 40 and older. The prevalence of 

cardiovascular diseases includes all people in Ontario living with a diagnosis in 2015, 

including those who were newly diagnosed that year.  

Table 2: 
New cases, prevalence and age-standardized incidence rate 
(ASIR) of cardiovascular diseases per 100,000 people, 
Ontario 

Cardiovascular disease Age 
group 
(years) 

New 
cases 
2015 

Prevalence 
2015 
(% population) 

ASIR 
2000 

ASIR 
2015 

Ischemic heart disease 20+ 58,300 1,016,820 (8.9%) 1,289 589 

Acute myocardial infarction 20+ 21,950 240,060 (2.1%) 317 186 

Stroke 20+ 34,870 347,560 (3.0%) 402 304 

Heart failure 40+ 37,690 272,470 (3.6%) 830 503 

Hypertension 20+ 126,610 2,984,740 (25.9%) 3,222 1,899 
 

Source: Canadian Chronic Disease Surveillance System 2017 (Public Health Agency of Canada). 
Available at: infobase.phac-aspc.gc.ca/ccdss-scsmc/data-tool/. 

Prepared by: Public Health Ontario, Health Promotion, Chronic Disease, and Injury Prevention; Cancer 
Care Ontario, Prevention and Cancer Control (Population Health and Prevention). 

Notes: Prevalence counts all people in Ontario living with a diagnosis in 2015, including new 
cases. Disease definitions: Ischemic heart disease refers to impaired heart function due 
to arterial plaque, reducing the supply of oxygenated blood to the heart.14 Acute 
myocardial infarction or a heart attack occurs when a blood clot forms around plaque in 
the arteries, suddenly blocking the supply of blood to the heart.15 Stroke occurs when the 
supply of oxygenated blood to the brain is interrupted.14 Heart failure occurs when 
damage to the heart makes it unable to pump enough blood and oxygen to the rest of the 
body.16 Hypertension is high blood pressure that can damage arteries leading to acute 
myocardial infarction, stroke, heart failure and other diseases, if uncontrolled overtime.14 
Data are presented in Supplementary Table S3. Download supplementary tables at 
ccohealth.ca/cdburden. 

  

https://infobase.phac-aspc.gc.ca/ccdss-scsmc/data-tool/
http://www.ccohealth.ca/cdburden
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The age-standardized incidence rates for each of these cardiovascular diseases  

were lower in 2015 than in 2000 (Table 2).  

In 2016, there were 138,688 hospitalizations for cardiovascular diseases 

(IntelliHEALTH). 

Hypertension is included in Table 2 because although it is not a cardiovascular  

disease, it is considered a major cardiovascular disease risk factor and is treated even  

if there is no definitive cardiovascular disease diagnosis. In Ontario, hypertension is 

associated with $273 million in annual direct healthcare costs,* and in 2015, it was  

the main cause of 555 deaths.17 

The percentage estimates of cardiovascular diseases that could be prevented  

by reducing risk factors such as smoking tobacco, alcohol consumption, unhealthy  

eating and physical inactivity vary across a number of studies.18-21 For example,  

a large international study suggests that 90 percent of first myocardial infarctions in  

men and 94 percent in women may be preventable.21 A large American study found  

that modifiable risk factors accounted for approximately 65 to 90 percent of 

cardiovascular disease incidence, with higher estimates for African American 

participants compared to white participants.19 

Chronic lower respiratory diseases 

Chronic lower respiratory diseases caused 4,297 deaths in 2015 (IntelliHEALTH). 

Chronic obstructive pulmonary disease (COPD) and asthma are two major  

chronic lower respiratory diseases.22,23 COPD refers to a group of lung diseases, 

including emphysema and chronic bronchitis.24 Deaths caused by COPD may  

be underestimated by about 50 percent because COPD can lead to death due  

to pneumonia and cardiovascular diseases.25 

In 2015, 60,530 people in Ontario ages 35 and older were newly diagnosed with COPD 

and 883,440 were living with a COPD diagnosis (CCDSS). A total of 61,580 people in 

Ontario ages 1 and older were newly diagnosed with asthma and about 1.9 million were 

living with an asthma diagnosis (CCDSS).  

The age-standardized incidence rates for COPD were 1,104 cases per 100,000  

in 2000 and 783 cases per 100,000 in 2015 (CCDSS). For asthma, the 

age-standardized incidence rates were 1,001 cases per 100,000 in 2000 and  

499 cases per 100,000 in 2015 (CCDSS).  

                                            
* Amount based on estimates from the Economic Burden of Illness in Canada custom report  
generator.2 The custom report generated for Ontario includes drug, hospital care and physician  
care costs for 2010, adjusted for 2018 dollars.3 
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In 2016, there were 26,337 hospitalizations for COPD and 4,752 hospitalizations  

for asthma (IntelliHEALTH).  

Smoking is the leading cause of COPD and worsens existing asthma in adults;26 

second-hand smoke also has some effect in the development of asthma in children.27 

Diabetes 

Diabetes occurs when the body cannot produce enough insulin or cannot properly use 

insulin, which is needed to convert sugar into energy.28 In 2015, 2,698 people died of 

diabetes in Ontario (IntelliHEALTH). Similar to COPD, deaths from diabetes are 

underestimated because this disease also increases the risk of dying from other 

conditions, including cardiovascular diseases and colorectal cancer.29,30 

In 2015, 81,700 people in Ontario ages 1 and older were newly diagnosed with  

diabetes and 1.3 million were living with a diagnosis of the disease (CCDSS).  

The age-standardized incidence of diabetes increased from 660 cases per 100,000  

in 2000 to 853 cases per 100,000 in 2006, followed by a decrease to 640 cases per 

100,000 in 2015 (CCDSS).  

In 2016, there were 14,509 hospitalizations for diabetes in Ontario (IntelliHEALTH). 

Four large-scale trials suggest that 50 to 60 percent of type 2 diabetes may be 

preventable by eliminating modifiable risk factors such as physical inactivity, low 

vegetable and fruit consumption, and tobacco smoking.31-34 About 90 percent of 

Canadians with diabetes have type 2 diabetes.35 
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In brief: Socioeconomic status and chronic disease 

outcomes 

A number of factors, such as income, education and housing status, form the basis of 

someone’s socioeconomic status and shape the foundation for good health.36 In 

2015/2016, people in Ontario ages 12 and older with the lowest socioeconomic status 

were more likely to report having cardiovascular diseases, chronic lower respiratory 

diseases and diabetes than those with the highest socioeconomic status (ON-Marg, 

Statistics Canada) (Supplementary Tables S5–S7). Self-reported cancer prevalence 

was evenly distributed across socioeconomic status groups (Supplementary Table S4). 

However, people in Ontario who had the lowest socioeconomic status were  

significantly more likely to die of cancers, cardiovascular diseases, chronic lower 

respiratory diseases and diabetes in 2015 (ON-Marg, IntelliHEALTH) (Figure 2). 

Because reported cancer prevalence is similar across groups, the difference in  

cancer mortality could be due to earlier stage of diagnoses and better survival in  

people with higher socioeconomic status.37  

Those with the lowest socioeconomic status also had more hospitalizations due to 

cancers, cardiovascular diseases, lower respiratory diseases and diabetes in 2016 

compared to those with higher socioeconomic status (ON-Marg, IntelliHEALTH) 

(Supplementary Tables S9–S12).  
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Figure 2: 
Mortality (rate per 100,000 people) with selected chronic 
diseases as the main cause, by material deprivation quintile, 
Ontario, 2015 

 

 

Sources: Matheson, FI; Ontario Agency for Health Protection and Promotion (Public Health 
Ontario). 2016 Ontario marginalization index. Toronto: Providence St. Joseph’s and St. 
Michael’s Healthcare; 2018. Joint publication with Public Health Ontario. Death (Vital 
Statistics – Death), Ontario Ministry of Health and Long-Term Care, IntelliHEALTH 
ONTARIO, Extracted February 2019. 

Prepared by:  Public Health Ontario, Health Promotion, Chronic Disease and Injury Prevention; Cancer 
Care Ontario, Prevention and Cancer Control (Population Health and Prevention). 

Notes: Mortality rate per 100,000 people in the general population. I––I represents 95% 
confidence intervals. * Significant inequality in mortality, determined by Slope Index of 
Inequality (SII) and Relative Index of Inequality (RII). Material deprivation is a measure of 
marginalization and is assessed here at the dissemination area (DA) level, using ON- 
Marg 2016. Data are presented in Supplementary Table S8. Download supplementary 
tables at ccohealth.ca/cdburden.  

http://www.ccohealth.ca/cdburden
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CHRONIC DISEASE RISK FACTORS 
 

Overview 

Tobacco smoking, alcohol consumption that exceeds recommended limits,  

physical inactivity and unhealthy eating are common in Ontario. In 2015/2016,  

only 12.7 percent of Ontario adults and 7.3 percent of youth reported having  

none of these risk factors (Statistics Canada).  

This section provides: 

 Estimates of the percentage of deaths that are due to each risk factor in Ontario; 

 Risk factor prevalence rates for Ontario adults and youth in 2015/2016; 

 Differences in risk factor prevalence by socioeconomic status (area-level as a 

proxy for individual-level socioeconomic status); 

 Changes in risk factor prevalence in 2013/2014 compared to 2003 (comparisons 

with 2015/2016 are not appropriate due to a redesign of the Canadian 

Community Health Survey); 

 Estimates of the economic burden of each of the four risk factors based on a 

systematic search of the literature published from 2013 to 2018 (all costs are 

provided in 2018 Canadian dollars); and 

 The prevalence of adults and youth in Ontario who have multiple risk factors. 

The economic burden estimates include direct healthcare costs (e.g., hospital  

care, ambulatory care, physician services and prescription drugs) and indirect  

costs (e.g., lost productivity due to disability and premature mortality). Studies  

from high-income countries that used different risk factor definitions and examined  

different types of direct healthcare and indirect costs were included. More details  

on these studies and the methodology used to generate the estimates can be found  

in a separate technical appendix. 

A discussion on self-perceived mental health and chronic disease risk factor prevalence 

is provided at the end of this section. 

http://www.ccohealth.ca/cdburden
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Tobacco smoking  

 

Tobacco smoking remains a major cause of chronic diseases in Ontario. Tobacco 

smoking causes cardiovascular diseases, chronic lower respiratory diseases, lung 

cancer and almost 20 other types of cancer.26 Based on estimates for 2007, about 23.7 

percent of deaths in Ontario were due to tobacco smoking.38 Although, using tobacco in 

other forms and exposure to second-hand smoke also increase the risk of chronic 

diseases, they are not examined in this report. 

In 2015/2016, 1.9 million adults in Ontario (17.9 percent) ages 20 and older were 

current tobacco smokers, reporting daily or occasional tobacco cigarette smoking 

(Statistics Canada) (see Figure 3 for the prevalence of risk factors in adults). The 

prevalence of current smokers decreased from 2003 to 2013/2014 by 4.5 percentage 

points (19.2 percent relative change).39 Lower smoking rates in adults will likely 

contribute to fewer deaths from smoking in future years, but the current prevalence of 

smoking remains high. 

Ontario adults with the lowest socioeconomic status had the highest  

smoking rates in 2015/2016, at 25.3 percent (ON-Marg, Statistics Canada)  

(Supplementary Table S17). Adults with the highest socioeconomic status  

reported the lowest smoking rate (13.5 percent) in 2015/2016. 

In youth ages 12 to 19, 6.5 percent were current smokers, reporting daily or  

occasional tobacco cigarette smoking (Statistics Canada) (see Figure 4 for the 

prevalence of risk factors in youth). 

A review of cost estimates for Canada finds an average per capita direct healthcare  

cost from tobacco smoking of $192 and an average indirect per capita cost of $295.40-43 

When these averages were applied to the Ontario population, the direct healthcare  

cost of smoking per year was an estimated $2.7 billion and the indirect cost was  

$4.2 billion, totalling almost $7.0 billion. 

Internationally, studies in high-income countries have estimated per capita  

direct healthcare costs from tobacco that range from $5 to $588, depending  
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on the methodology used.26,44-47 Indirect per capita cost estimates range  

from $76 to $930.26,45,48  

 

Alcohol consumption 

 

Alcohol consumption causes oral, pharyngeal, laryngeal, esophageal, colorectal, liver 

and breast cancers.52,53 No safe limit of alcohol consumption has been identified to 

prevent the development of these cancers and the overall risk of cancer increases at 

higher levels of consumption.52,53 Heavy alcohol consumption is an established cause of 

cardiovascular diseases and diabetes.54 An estimated 12.8 percent of deaths in 2007 in 

Ontario were due to heavy alcohol consumption (10 or more drinks per week for men, 

six or more drinks a week for women).38 

E-CIGARETTES 

E-cigarettes expose users to fewer toxic substances than tobacco smoking and  

may therefore be less harmful, but their long-term toxicity is uncertain.49 In  

addition, evidence for the effectiveness of e-cigarettes as a smoking cessation  

aid is limited, and e-cigarette use among youth and young adults likely increases  

the risk of ever smoking.49 Some evidence also suggests e-cigarette use may 

increase the frequency and intensity of subsequent smoking in youth and young 

adults.49 In 2017, 21.6 percent of Ontario students in Grades 7 to 12 reported ever 

having used e-cigarettes,50 and in 2016/2017, 9.9 percent of Ontario students in 

Grades 10 to 12 reported use in the past 30 days.51 These rates of e-cigarette use 

may affect future tobacco smoking in Ontario. For more information on e-cigarettes, 

please see Public Health Ontario’s report, Current Evidence on E-Cigarettes: A 

Summary of Potential Impacts. 

https://www.publichealthontario.ca/-/media/documents/literature-review-ecigarettes.pdf?la=en
https://www.publichealthontario.ca/-/media/documents/literature-review-ecigarettes.pdf?la=en
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In 2015/2016, 2.1 million adults in Ontario (20.5 percent) ages 19 and older exceeded 

the recommended limits of Canada’s Low-Risk Alcohol Drinking Guidelines* (Statistics 

Canada) (see Figure 3 for the prevalence of risk factors in adults). The prevalence of 

adults exceeding Canada’s Low-Risk Alcohol Drinking Guidelines decreased from 2003 

to 2013/2014 by 2.6 percentage points (11.2 percent relative change).56 

Exceeding recommended limits for alcohol consumption was highest among adults in 

Ontario with the highest socioeconomic status in 2015/2016 (ON-Marg, Statistics 

Canada) (Supplementary Table S18). However, among Ontario adults ages 25 and 

older who reported at least one heavy drinking episode in the past month (four or more 

drinks for women and five or more drinks for men), adults living in lower income 

neighbourhoods were more likely to report heavy drinking episodes at least once a 

week and consuming a greater number of drinks per episode.57 In addition, research 

suggests that among people who drink, those with lower socioeconomic status 

experience greater harms from alcohol, including increased risk of chronic diseases, 

hospitalizations and death.58 

Underage drinking increases the risk of heavy alcohol consumption in adulthood.59 In 

2015/2016, 30.2 percent of youth ages 12 to 18 reported consuming at least one drink 

in the past year (Statistics Canada) (see Figure 4 for the prevalence of risk factors in 

youth). Underage drinking was highest in youth with higher socioeconomic status in 

Ontario (ON-Marg, Statistics Canada) (Supplementary Table S23). 

These estimates of alcohol consumption are based on self-reporting.  

Objectively measured rates are likely higher because alcohol consumption  

has been shown to be under-reported.60 

A review of cost estimates for Canada found an average per capita direct healthcare 

cost from all alcohol consumption (rather than only heavy alcohol consumption) of  

$111 and an average indirect per capita cost of $188.40,41,43 When these averages  

were applied to the Ontario population, alcohol consumption resulted in an  

estimated $1.6 billion in direct healthcare costs a year and $2.9 billion in  

indirect costs, totalling $4.5 billion. 

Internationally, two studies estimated direct healthcare and indirect costs for all  

alcohol consumption.61,62 The per capita estimates were $115 and $186 for direct 

healthcare costs and $82 and $2,761 for indirect costs.61,62 

  

                                            
* Canada’s Low-Risk Alcohol Drinking Guidelines recommend no more than two drinks a day or 10 drinks 
a week for women, no more than three drinks a day or 15 drinks a week for men, and at least two non-
drinking days per week.55 
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Physical inactivity 

 

Physical inactivity is a well-established risk factor for chronic diseases. Rates of death 

due to all causes, ischemic heart disease, stroke, type 2 diabetes, colorectal cancer  

and cardiorespiratory impairment increase at higher levels of physical inactivity.63,64 

Some evidence shows that the risk of breast and endometrial cancers likely  

increases with physical inactivity.65 An estimated 23.0 percent of deaths in Ontario in 

2007 were due to physical inactivity.38 

In 2015/2016, 4.6 million adults in Ontario (42.4 percent) ages 18 and older reported not 

meeting recommended physical activity levels based on the Canadian Physical Activity 

Guidelines* (Statistics Canada) (see Figure 3 for the prevalence of risk factors in adults).  

In Ontario, physical inactivity is higher in adults with the lowest socioeconomic status 

than in those with the highest socioeconomic status (44.1 percent versus 37.3 percent) 

(ON-Marg, Statistics Canada) (Supplementary Table S19). 

In Ontario youth ages 12 to 17, 72.8 percent did not meet recommended levels of 

physical activity based on the Canadian 24-Hour Movement Guidelines for Children  

and Youth (ages 5 to 17)† (Statistics Canada) (see Figure 4 for the prevalence of risk 

factors in youth). These guidelines recommend higher levels of physical activity for 

youth than for adults.66 

                                            
* The Canadian Physical Activity Guidelines recommend that adults ages 18 and older should  
accumulate at least 150 minutes of moderate- to vigorous-intensity aerobic physical activity per week  
for 10 minutes or more at a time.66 
† The Canadian 24-Hour Movement Guidelines for Children and Youth (ages 5 to 17) recommend  
that youth ages 12 to 17 accumulate at least 60 minutes of moderate- to vigorous-intensity physical 
activity daily. This should include vigorous-intensity activities at least three days per week. The  
guidelines also recommend activities to strengthen muscle and bone at least three days per week.66  
Only daily moderate-to vigorous-intensity physical activity and not types of activities are included in  
the physical inactivity rate reported. 
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In 2013/2014, the self-reported physical inactivity rates (measured only for leisure time 

and based on energy expenditure values) for adults and youth in Ontario improved  

and were lower than in 2003.67 

These estimates are based on self-reporting. Objectively measured rates  

of physical inactivity are likely higher because self-reported physical activity has been  

shown to be over-reported.68  

Expenditures linked to physical inactivity were identified in nine studies,40,41,69-75 

including three that provided estimates for Canada.40,41,69 In the studies for Canada,  

the average estimated per capita direct healthcare cost was $69 and the average 

estimated per capita indirect cost was $115.40,41,69 No recent studies for Ontario were 

identified. When these average estimates for Canada were applied to the Ontario 

population, the direct healthcare cost spent by the province on physical inactivity was 

$0.98 billion a year and the indirect cost was $1.65 billion, totalling $2.6 billion. 

Internationally, studies for high-income countries have estimated direct per capita 

healthcare costs linked to physical inactivity that range from $5 to $120.69-75 Indirect  

per capita cost estimates range from $6 to $285.69-75  

SEDENTARY BEHAVIOUR AND SCREEN TIME 

Research identifies sedentary behaviour as a risk factor for chronic diseases that is 

separate from physical inactivity.76 Sedentary behaviour involves engaging in specific 

activities while sitting or lying down that expend low levels of metabolic energy, such as 

watching television, using a computer and other time spent using a screen.76  

In 2015/2016, the average recreational screen time for adults ages 18 and older in 

Ontario was 22.2 hours per week or 3.2 hours per day (Statistics Canada) 

(Supplementary Table S15). The Canadian 24-Hour Movement Guidelines for Children 

and Youth (ages 5 to 17) recommend a maximum of two hours per day of recreational 

screen time for youth ages 12 to 17,77 but in 2015/2016, 65.0 percent of youth ages 12 

to 17 exceeded this maximum (Statistics Canada) (Supplementary Table S16).  

Recreational screen time was higher among people with lower socioeconomic status. 

Adults with the lowest socioeconomic status reported the highest recreational screen 

time, at an average of 24.1 hours per week, and adults with the highest socioeconomic 

status reported the lowest recreational screen time, at 21.2 hours per week (ON-Marg, 

Statistics Canada) (Supplementary Table S20). 
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Unhealthy eating 

 

Daily frequency of vegetable and fruit consumption is a mark of overall diet quality,78 

and it has an independent and inverse association with the risk of cardiovascular 

diseases.79,80 Vegetable and fruit consumption, excluding potatoes and other starchy 

vegetables, may also protect from the development of some aerodigestive* cancers.81 

There is limited evidence that vegetable and fruit consumption may have a protective 

effect against chronic obstructive pulmonary disease and asthma.82,83 Vegetable and 

fruit consumption fewer than five times a day caused an estimated 20.0 percent of 

deaths in Ontario in 2007.38  

In Ontario in 2015/2016, 7.1 million adults ages 20 and older (71.8 percent) reported 

inadequate vegetable and fruit consumption, or consumption of vegetables and fruit 

(excluding potatoes) fewer than five times a day (Statistics Canada) (see Figure 3  

for the prevalence of risk factors in adults).  

Inadequate vegetable and fruit consumption is slightly higher in adults with lower 

socioeconomic status (ON-Marg, Statistics Canada) (Supplementary Table S21). 

In youth ages 12 to 19, 76.6 percent reported inadequate vegetable and fruit 

consumption in 2015/2016 (Statistics Canada) (see Figure 4 for the prevalence  

of risk factors in youth).  

From 2003 to 2013/2014, the prevalence of adults and youth in Ontario who reported 

inadequate vegetable and fruit consumption increased by 3.2 percentage points 

(5.5 percent relative change).84 

No international studies and three Canadian studies were identified that linked 

expenditures to inadequate vegetable and fruit consumption.40,41,85 Per capita  

estimates averaged $41 in direct healthcare costs and $82 in indirect costs across  

                                            
* The World Cancer Research Fund uses the term “aerodigestive cancers” to include head and neck 
cancers and esophageal cancer.81 
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the three studies. When these estimates were applied to the Ontario population,  

direct healthcare cost spent by the province on inadequate vegetable and fruit 

consumption was $584 million a year and the indirect cost was $1.2 billion, totalling  

$1.8 billion. Additionally, two Canadian studies examining expenditures linked to poor 

diet quality were identified.86,87 In these two studies, per capita estimates averaged 

$137 in direct healthcare costs and $257 in indirect costs.86,87 When these estimates 

were applied to the Ontario population, the direct healthcare cost spent by the  

province on poor diet quality was $1.9 billion a year and the indirect cost was  

$3.7 billion, for a total of $5.6 billion. 

Figure 3: 
Percent of adults reporting selected chronic disease risk 
factors, Ontario, 2015/2016 

 

Source: Canadian Community Health Survey, 2015/2016, Statistics Canada. 
Prepared by: Public Health Ontario, Health Promotion, Chronic Disease and Injury Prevention; Cancer 

Care Ontario, Prevention and Cancer Control (Population Health and Prevention). 
Notes: I––I represents 95% confidence intervals. Current smoking (ages 20 and older) = 

respondents who are daily or occasional smokers. Excess alcohol consumption (ages 19 
and older) = respondents who exceed Canada’s Low-Risk Alcohol Drinking Guidelines, 
which recommend no more than 2 drinks a day or 10 drinks a week for women and no 
more than 3 drinks a day or 15 drinks a week for men, and at least 2 non-drinking days 
per week. Physical inactivity (ages 18 and older) = respondents whose levels of physical 
activity do not meet the Canadian Physical Activity Guidelines, which recommend that 
adults ages 18 and older should accumulate at least 150 minutes of moderate- to 
vigorous-intensity aerobic physical activity per week in bouts of 10 minutes or more. 
Inadequate vegetable and fruit consumption (ages 20 and older) = respondents who 
reported eating vegetables (excluding potatoes) and fruit fewer than 5 times per day. 
Data are presented in Supplementary Table S13. Download supplementary tables at 
ccohealth.ca/cdburden. 

http://www.ccohealth.ca/cdburden


The Burden of Chronic Diseases in Ontario, July 2019 28 

Figure 4: 
Percent of youth reporting selected chronic disease risk 
factors, Ontario, 2015/2016 

 

Source: Canadian Community Health Survey, 2015/2016, Statistics Canada. 
Prepared by: Public Health Ontario, Health Promotion, Chronic Disease and Injury Prevention; Cancer 

Care Ontario, Prevention and Cancer Control (Population Health and Prevention). 
Notes: I––I represents 95% confidence intervals. Current smoking (ages 12 to 19) = 

respondents who are daily or occasional smokers. Underage drinking (ages 12 to 18) = 
at least 1 drink in the past 12 months. Physical inactivity (ages 12 to 17) = respondents 
whose levels of physical activity do not meet the Canadian 24-Hour Movement 
Guidelines for Children and Youth (ages 5 to 17), which recommend that youth ages 12 
to 17 accumulate at least 60 minutes of moderate- to vigorous-intensity physical activity 
daily. Inadequate vegetable and fruit consumption (ages 12 to 19) = respondents who 
reported eating vegetables (excluding potatoes) and fruit fewer than 5 times per day. 
Data are presented in Supplementary Table S14. Download supplementary tables at 
ccohealth.ca/cdburden. 

 

http://www.ccohealth.ca/cdburden


The Burden of Chronic Diseases in Ontario, July 2019 29 

 

Multiple risk factors 

Having two or more risk factors for chronic diseases can create a synergistic effect.7,8 

This means that when risk factors are combined, the increase in risk becomes greater 

than the effects of the individual risk factors added together. Smoking tobacco and 

alcohol consumption have a synergistic effect in increasing the risk of some 

cancers.52,92,93 In addition, a recent study from New Zealand found that people who 

increased their physical activity and improved their diet were 17.5 times more likely to 

lose weight than those who made no changes. People increasing only physical activity 

were five times more likely to lose weight and people changing only diet were seven 

times more likely to lose weight than those who made no changes.94 

In 2015/2016, 50.9 percent of adults in Ontario ages 18 and older reported having two 

or more of the four major risk factors for chronic diseases (Statistics Canada) (Figure 5). 

Having two or more risk factors is slightly more common in adults in Ontario  

with the lowest socioeconomic status (53.3 percent) than in those with the  

highest socioeconomic status (46.7 percent) (ON-Marg, Statistics Canada) 

(Supplementary Table S29). 

  

HEALTHY BODY WEIGHTS 

Healthy eating combined with physical activity are important for maintaining a healthy 

body weight. Complex factors such as the cost and availability of healthy foods, 

competing life concerns, available options for physical activity, personal biological 

constitution and mental health status are also determinants of healthy body weights.88 

Overweight and obesity, commonly measured by body mass index (BMI) and  

waist circumference are independent risk factors for several cancers, ischemic  

heart disease and diabetes.89,90  

In 2015/2016, 61.5 percent of adults in Ontario ages 18 and older had a BMI of  

25 or higher, which is classified as overweight or obese.91 The percentage of  

Ontario adults ages 18 and older who were overweight or obese was higher in 

2013/2014 than in 2003.84 
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Figure 5: 
Percent of adults (ages 18+) reporting 0–4 risk factors, 
Ontario, 2015/2016 

 

Source: Canadian Community Health Survey, 2015/2016, Statistics Canada. 
Prepared by: Public Health Ontario, Health Promotion, Chronic Disease and Injury Prevention;  

Cancer Care Ontario, Prevention and Cancer Control (Population Health and 
Prevention). 

Notes: Risk factors: current smoking, excess alcohol consumption, physical inactivity, 
inadequate vegetable and fruit consumption. Data are presented in  
Supplementary Table S27. Download supplementary tables at ccohealth.ca/cdburden. 

 

  

http://www.ccohealth.ca/cdburden
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In youth ages 12 to 17, 65.9 percent reported having two or more of the four major risk 

factors that are defined for their age group (Statistics Canada) (Figure 6). This rate 

cannot be compared to the rate for adults because the risk factors are defined 

differently for youth and adults. 

Figure 6: 
Percent of youth (ages 12–17) reporting 0–4 risk factors, 
Ontario, 2015/2016 

 

 

Source: Canadian Community Health Survey, 2015/2016, Statistics Canada. 
Prepared by: Public Health Ontario, Health Promotion, Chronic Disease and Injury Prevention; Cancer 

Care Ontario, Prevention and Cancer Control (Population Health and Prevention). 
Notes: C = interpret estimate with caution due to high sampling variability. Risk factors: current 

smoking, underage drinking, physical inactivity, inadequate vegetable and fruit 
consumption. Data are presented in Supplementary Table S28. Download supplementary 
tables at ccohealth.ca/cdburden. 

 

 

  

http://www.ccohealth.ca/cdburden
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In brief: Mental health and chronic disease risk factors 

Mental health issues, including substance use disorders, have emerged as widely 

recognized influences and priorities for improving chronic disease outcomes.95 Many 

studies in a number of countries show that people with poor mental health or an 

addiction are more likely to have chronic disease risk factors.96-98 For example, 

depression may be associated with the development of increased sedentary behaviours 

and physical inactivity,97 and nicotine addiction is the main determinant of tobacco 

smoking.26,49 In addition, in 2015/2016, people in Ontario who reported mental health 

issues or illicit substance use had two to six times the rate of nicotine addiction (tobacco 

smoking or use of alternative tobacco products, which include e-cigarettes) than people 

without these issues (Statistics Canada; data not shown). Poor mental health can 

therefore lead to poorer physical health and increased mortality due to an increased 

prevalence of chronic disease risk factors.98 

This section analyzes the connection between chronic disease risk factors and self-

perceived mental health in Ontario adults and youth to identify whether these risk 

factors are more common in those with poorer mental health. Although the direct 

relationship between poor mental health and chronic disease outcomes is not examined 

in this report, it is also an important consideration. 

In 2015/2016, rates of current smoking, physical inactivity and inadequate vegetable 

and fruit consumption were higher in Ontario adults reporting poor or fair self-perceived 

mental health than in adults reporting good, very good or excellent self-perceived 

mental health (Statistics Canada) (Figure 7).  

Recreational screen time was also higher in Ontario adults with poor or fair mental 

health (29.8 hours per week) than in adults with good, very good or excellent mental 

health (21.5 hours per week) (ON-Marg, Statistics Canada) (Supplementary Table S33). 

Adults with poor or fair self-perceived mental health in Ontario are also more likely to 

have multiple risk factors (two or more) than adults with good, very good or excellent 

self-perceived mental health (Statistics Canada) (Supplementary Table S34). 
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Figure 7: 
Percent of adults reporting selected chronic disease risk 
factors, by self-perceived mental health, Ontario, 2015/2016 

 

Source:  Canadian Community Health Survey, 2015/2016, Statistics Canada. 
Prepared by:  Public Health Ontario, Health Promotion, Chronic Disease and Injury Prevention; Cancer 

Care Ontario, Prevention and Cancer Control (Population Health and Prevention). 
Notes: I––I represents 95% confidence intervals. Current smoking (ages 20 and older) = people 

who are daily or occasional smokers. Excess alcohol consumption (ages 19 and older) = 
exceeding Canada’s Low-Risk Alcohol Drinking Guidelines, which recommend no more 
than 10 drinks a week for women, with no more than 2 drinks a day most days and no 
more than 15 drinks a week for men, with no more than 3 drinks a day most days. 
Physical inactivity (ages 18 and older) = respondents whose levels of physical activity do 
not meet the Canadian Physical Activity Guidelines, which recommend that adults ages 
18 and older should accumulate at least 150 minutes of moderate- to vigorous-intensity 
aerobic physical activity per week in bouts of 10 minutes or more. Inadequate vegetable 
and fruit consumption (ages 20 and older) = respondents who reported eating vegetables 
(excluding potatoes) and fruit fewer than 5 times per day. * Significant difference by self-
perceived mental health determined by Rao-Scott Chi-Square Test. Data are presented 
in Supplementary Table S31. Download supplementary tables at ccohealth.ca/cdburden. 
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Rates of current smoking, underage drinking and inadequate vegetable and fruit 

consumption were higher in youth reporting poor or fair self-perceived mental health 

than in youth reporting good, very good or excellent mental health (Statistics Canada) 

(Figure 8). The largest difference was seen with underage drinking: 71.3 percent of 

youth with poor or fair self-perceived mental health reported having at least one drink in 

the past 12 months, whereas only 28 percent of youth with good, very good or excellent 

mental health reported having at least one drink (Statistics Canada) (Figure 8).  

Youth with poor or fair self-perceived mental health are also more likely to have multiple 

risk factors (two or more) than youth with good, very good or excellent self-perceived 

mental health (Statistics Canada) (Supplementary Table S36). 

Figure 8: 
Percent of youth reporting selected chronic disease risk 
factors, by self-perceived mental health, Ontario, 2015/2016 

 

Source:  Canadian Community Health Survey, 2015/2016, Statistics Canada. 
Prepared by:  Public Health Ontario, Health Promotion, Chronic Disease and Injury Prevention; Cancer 

Care Ontario, Prevention and Cancer Control (Population Health and Prevention). 
Notes: C = interpret estimate with caution due to high sampling variability. I––I represents 95% 

confidence intervals. Current smoking (ages 12 to 19) = people who are daily or 
occasional smokers. Underage drinking (ages 12 to 18) = at least 1 drink in the past 12 
months. Physical inactivity (ages 12 to 17) = respondents whose levels of physical 
activity do not meet the Canadian Physical Activity Guidelines, which recommend that 
youth ages 12 to 17 accumulate at least 60 minutes of moderate- to vigorous-intensity 
physical activity daily. Inadequate vegetable and fruit consumption (ages 12 to 19) = 
respondents who reported eating vegetables (excluding potatoes) and fruit fewer than 5 
times per day. * Significant difference by self-perceived mental health determined by 
Rao-Scott Chi-Square Test. Data are presented in Supplementary Table S32. Download 
supplementary tables at ccohealth.ca/cdburden. 
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CHRONIC DISEASES IN INDIGENOUS 
PEOPLES IN ONTARIO 

 

Chronic diseases have a disproportionately high impact on Indigenous peoples in 

Ontario. The data in Table 3 show the percentage of First Nations living on- and off-

reserve, Métis and non-Indigenous people in Ontario who reported having specific 

chronic diseases from 2007 to 2010.  

Table 3: 
Percent of respondents reporting selected chronic diseases, 
by First Nations on- and off-reserve, Métis and 
non-Indigenous (non-Aboriginal) identity, Ontario, 2007–2010 

Chronic disease First Nations 
on-reserve 
(RHS, 2008–
2010, ages 
18+) 

First Nations 
off-reserve 
(CCHS, 
2007–2010, 
ages 12+) 

Métis 
(CCHS, 
2007–2010, 
ages 12+) 

Non-
Aboriginal 
(CCHS, 
2007–2010, 
ages 12+) 

Cardiovascular disease -- 19.4% 18.1% 14.8% 

Diabetes 21.6% 8.7% 4.9% 4.3% 

Asthma 11.4% 15.6% 12.1% 8.6% 

Chronic obstructive 
pulmonary disease 

-- 4.3% 3.2% 1.6% 

Cancer 2.5% 1.5% 0.6% 1.2% 
 

Sources:  Chiefs of Ontario. First Nations Regional Health Survey (RHS) Phase 2 (2008/10) Ontario 
Region Final Report. Toronto: First Nations Information Governance Centre; 2012. 
Canadian Community Health Survey, 2007–2010, Statistics Canada in: Cancer Care 
Ontario. Path to Prevention – Recommendations for Reducing Chronic Disease in First 
Nations, Inuit and Métis. Toronto: Queen’s Printer for Ontario; 2016.  

Prepared by:  Cancer Care Ontario, Prevention and Cancer Control (Indigenous Cancer Control Unit). 
Notes: For First Nations off-reserve, Métis and non-Aboriginal: Cardiovascular disease = 

percentage of respondents ages 12 and older who reported having high blood pressure, 
heart disease or have suffered from the effects of a stroke. Diabetes = percentage of 
respondents ages 12 and older who reported having diabetes. Asthma = percentage of 
respondents ages 12 and older who reported having asthma. Chronic obstructive 
pulmonary disease (COPD) = percentage of respondents ages 35 and older who 
reported having chronic bronchitis, emphysema or COPD. Cancer = percentage of 
respondents ages 12 and older who reported having cancer. For First Nations on-reserve 
= percentage, for each of diabetes, asthma and cancer, of respondents ages 18 and 
older reporting the health condition in response to “Have you been told by a health care 
professional that you have any of the following health conditions?” Data are presented in 
Supplementary Table S37. Download supplementary tables at ccohealth.ca/cdburden. 

http://www.ccohealth.ca/cdburden
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A higher percentage of First Nations living off-reserve and Métis populations reported 

having cardiovascular diseases, diabetes, asthma and chronic obstructive pulmonary 

disease (COPD) than non-Indigenous people in Ontario.99 The reported prevalence of 

diabetes is especially high in the on-reserve First Nations population in Ontario. The 

Regional Health Survey found a rate of reported diabetes diagnoses of 21.6 percent 

among adults ages 18 and older.100 

Rates of reported cancer in First Nations living on- and off-reserve are similar to  

the non-Indigenous population. However, incidence rates are increasing more rapidly  

in First Nations populations.101 For some cancers, such as lung, colorectal and  

kidney, the incidence rates are much higher in First Nations people than in other  

people in Ontario.101 

A 2010 survey of Inuit adults living in Ottawa, ages 18 and older found rates of  

reported diagnoses of 4.7 percent for heart disease, 25 percent for hypertension,  

2.6 percent for diabetes, 6.8 percent for cancer and 6.7 percent for bronchitis, 

emphysema or COPD.102 For approximate comparison, the 2009 rates for the  

general adult population, ages 18 and older in Ottawa were 3.7 percent for heart 

disease, 16 percent for hypertension, 6.1 percent for diabetes and 1.9 percent  

for bronchitis, emphysema or COPD.102 General population estimates for heart  

disease, diabetes and bronchitis, emphysema or COPD had high sampling  

variability and must be interpreted with caution.102 

Chronic disease mortality rates in Indigenous populations are much higher than  

the rates in the non-Indigenous population in Ontario. Mortality rates for diabetes  

are as much as five times higher in Registered First Nations women than in  

non-Indigenous women and three-and-half times higher in Registered First Nations  

men than in non-Indigenous men.99 

Prevalence rates for chronic disease risk factors are also higher in Indigenous 

populations than in the non-Indigenous population. For example, current smoking in 

particular is substantially higher in First Nations, Inuit and Métis adults and youth than in 

non-Indigenous adults and youth.99  

Detailed risk factor data on Indigenous populations in Ontario can be found in reports 

published by CCO and partner organizations.103-105 CCO’s Path to Prevention: 

Recommendations for Reducing Chronic Disease in First Nations, Inuit and Métis report 

also makes recommendations on policies and programs that can reduce chronic 

disease risk factors and address the social determinants of Indigenous health.99 

  

https://www.ccohealth.ca/en/report-path-to-prevention
https://www.ccohealth.ca/en/report-path-to-prevention
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CONCLUSION 
 

Cancers, cardiovascular diseases, chronic lower respiratory diseases and diabetes 

cause about two-thirds of all deaths in Ontario. This report, produced jointly by CCO 

and Public Health Ontario, estimates the burden of these four chronic diseases  

through their mortality, incidence, prevalence and hospitalizations. It shows that the 

overall burden is considerable and that there is a disproportionately high burden of 

these diseases in Indigenous populations and people with lower socioeconomic status 

in Ontario. Chronic diseases not only reduce the quality and length of people’s lives, 

they are also expensive to treat. The direct healthcare costs linked to the four major 

chronic diseases are estimated to be $10.5 billion a year in Ontario.* 

Tobacco smoking, alcohol consumption, unhealthy eating and physical inactivity are risk 

factors that are common to the major chronic diseases. This report shows that 

addressing these risk factors – which also have a higher prevalence in populations with 

health inequities – is critical to reducing the health and economic burden of chronic 

diseases in Ontario. The burden of chronic diseases that could be reduced is described 

in this report by estimating the proportion of chronic diseases that are preventable, the 

prevalence of chronic disease risk factors, the percentage of deaths linked to each risk 

factor, and the costs of the risk factors on Ontario’s healthcare system and on society 

as a whole. For example, the total annual direct healthcare costs and indirect costs 

(e.g., lost productivity due to disability and premature mortality) for these risk factors are 

estimated at $7.0 billion for smoking, $4.5 billion for alcohol consumption, $2.6 billion for 

physical inactivity and $5.6 billion for unhealthy eating, including $1.8 billion for 

inadequate vegetable and fruit consumption. 

This report provides governments and other partners with the data and evidence 

needed to develop and support comprehensive strategies for reducing chronic disease 

risk factors in Ontario. CCO’s Prevention System Quality Index reports also provide 

more information on evidence and opportunities related to system-level policies and 

programs that reduce chronic disease risk factors. CCO and Public Health Ontario 

continue to collaborate with partners on chronic disease prevention, including through 

CCO’s chronic disease prevention strategy, which was launched in 2015 and is being 

renewed until 2023. More information about CCO’s and Public Health Ontario’s work in 

chronic disease prevention can be found on their websites. 

  

                                            
* Amount based on estimates from the Economic Burden of Illness in Canada custom report generator.2 
The custom report generated for Ontario includes drug, hospital care and physician care costs for 2010, 
adjusted for 2018 dollars,3 for malignant neoplasms, diabetes mellitus, diseases of the circulatory system, 
chronic obstructive pulmonary disease, bronchiolectasis and asthma. 

http://www.cancercareontario.ca/PSQI


The Burden of Chronic Diseases in Ontario, July 2019 38 

REFERENCES 
 

1. World Health Organization. Noncommunicable diseases [Internet]. Geneva: 
World Health Organization; 2018 [updated 2018 Jun 01; cited 2019 Mar 30]. 
Available from: https://www.who.int/news-room/fact-
sheets/detail/noncommunicable-diseases. 

2. Public Health Agency of Canada. The economic burden of illness in Canada, 
2010. Custom report generator. [Internet]. Ottawa: Her Majesty the Queen in 
Right of Canada; 2018 [cited 2019 Apr 06]. Available from: http://cost-
illness.canada.ca/index.php. 

3. Bank of Canada. Inflation calculator [Internet]. Ottawa: Bank of Canada; n.d. 
[cited 2018 Nov 29]. Available from: 
https://www.bankofcanada.ca/rates/related/inflation-calculator/. 

4. Office of the Auditor General of Ontario. Chapter 3. Section 3.10 Public health: 
chronic disease prevention. 2017 Annual Report. Toronto: Queen's Printer for 

Ontario; 2017. p. 52769. 
5. Manuel DG, Perez R, Bennett C, Laporte A, Wilton AS, Gandhi S, et al. A $4.9 

billion decrease in health care expenditure: the ten-year impact of changing 
smoking, alcohol, diet and physical activity on health care use in Ontario. 
Toronto: Institute for Clinical Evaluative Sciences; 2016. 

6. U.S. Surgeon General. Appendix 1. Economic benefits of preventing disease 
[Internet]. Washington (DC): Office of the Surgeon General; 2011 [cited 2019 Mar 
30]. Available from: 
https://www.surgeongeneral.gov/priorities/prevention/strategy/appendix1.pdf. 

7. Meng L, Maskarinec G, Lee J, Kolonel LN. Lifestyle factors and chronic diseases: 

application of a composite risk index. Prev Med. 1999;29(4):296304.  
8. Foster HME, Celis-Morales CA, Nicholl BI, Petermann-Rocha F, Pell JP, Gill 

JMR, et al. The effect of socioeconomic deprivation on the association between 
an extended measurement of unhealthy lifestyle factors and health outcomes: a 
prospective analysis of the UK Biobank cohort. Lancet Public Health. 
2018;3(12):e576-e85.  

9. Matheson FI, Ontario Agency for Health Protection and Promotion (Public Health 
Ontario). 2016 Ontario marginalization index: user guide. Toronto: Providence St. 
Joseph's and St. Michael's Healthcare; 2018. Joint publication with Public Health 
Ontario. 

10. Cancer Care Ontario. Ontario Cancer Statistics 2018. Toronto: Cancer Care 
Ontario; 2018. 

11. Brown KF, Rumgay H, Dunlop C, Ryan M, Quartly F, Cox A, et al. The fraction of 
cancer attributable to modifiable risk factors in England, Wales, Scotland, 
Northern Ireland, and the United Kingdom in 2015. Br J Cancer. 
2018;118(8):1130-41.  

12. Islami F, Goding Sauer A, Miller KD, Siegel RL, Fedewa SA, Jacobs EJ, et al. 
Proportion and number of cancer cases and deaths attributable to potentially 
modifiable risk factors in the United States. CA Cancer J Clin. 2018;68(1):31-54.  

https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
http://cost-illness.canada.ca/index.php
http://cost-illness.canada.ca/index.php
https://www.bankofcanada.ca/rates/related/inflation-calculator/
https://www.surgeongeneral.gov/priorities/prevention/strategy/appendix1.pdf


The Burden of Chronic Diseases in Ontario, July 2019 39 

13. Wilson LF, Antonsson A, Green AC, Jordan SJ, Kendall BJ, Nagle CM, et al. 
How many cancer cases and deaths are potentially preventable? Estimates for 

Australia in 2013. Int J Cancer. 2018;142(4):691701.  
14. Public Health Agency of Canada. How healthy are Canadians? A trend analysis 

of the health of Canadians from a healthy living and chronic disease perspective. 
Ottawa: Her Majesty the Queen in Right of Canada, as represented by the 
Minister of Health; 2016. 

15. University of Ottawa Heart Institute. Heart attack [Internet]. Ottawa: University of 
Ottawa Heart Institute; 2019 [cited 2019 Mar 04]. Available from: 
https://www.ottawaheart.ca/heart-condition/heart-attack. 

16. University of Ottawa Heart Institute. Heart failure [Internet]. Ottawa: University of 
Ottawa Heart Institute; 2019 [cited 2019 Mar 04]. Available from: 
https://www.ottawaheart.ca/heart-condition/heart-failure. 

17. Statistics Canada. Leading causes of death, total population (age standardization 

using 2011 population). Table: 1310080101 [data table on the Internet]. 
Ottawa: Statistics Canada; 2018 [updated 2018 Jun 28; cited 2018 Jul 06]. 
Available from: 
https://www150.statcan.gc.ca/t1/tbl1/en/cv.action?pid=1310080101. 

18. Berry JD, Dyer A, Cai X, Garside DB, Ning H, Thomas A, et al. Lifetime risks of 

cardiovascular disease. N Engl J Med. 2012;366(4):3219.  
19. Hozawa A, Folsom AR, Sharrett AR, Chambless LE. Absolute and attributable 

risks of cardiovascular disease incidence in relation to optimal and borderline risk 
factors: comparison of African American with white subjects--Atherosclerosis 

Risk in Communities Study. Arch Intern Med. 2007;167(6):5739.  
20. Joseph P, Leong D, McKee M, Anand SS, Schwalm JD, Teo K, et al. Reducing 

the global burden of cardiovascular disease, part 1: the epidemiology and risk 

factors. Circ Res. 2017;121(6):67794.  
21. Yusuf S, Hawken S, Ounpuu S, Dans T, Avezum A, Lanas F, et al. Effect of 

potentially modifiable risk factors associated with myocardial infarction in 52 
countries (the INTERHEART study): case-control study. Lancet. 

2004;364(9438):93752.  
22. Public Health Agency of Canada. Fast facts about chronic obstructive pulmonary 

disease (COPD) [Internet]. Ottawa: Her Majesty the Queen in Right of Canada; 
2011 [cited 2019 Jan 01]. Available from: 
https://www.canada.ca/content/dam/phac-aspc/migration/phac-aspc/cd-
mc/publications/copd-mpoc/pdf/copd-facts-faits-mpoc-2011-eng.pdf. 

23. Public Health Agency of Canada. Fast facts about asthma: data compiled from 
the 2011 Survey on Living with Chronic Diseases in Canada [Internet]. Ottawa: 
Her Majesty the Queen in Right of Canada; 2014 [cited 2019 Jan 16]. Available 
from: https://www.canada.ca/en/public-health/services/chronic-diseases/chronic-
respiratory-diseases/fast-facts-about-asthma-data-compiled-2011-survey-on-
living-chronic-diseases-canada.html. 

24. Public Health Agency of Canada. Chronic obstructive pulmonary disease 
(COPD) [Internet]. Ottawa: Government of Canada; 2018 [updated 2018 May 01; 
cited 2019 Feb 12]. Available from: https://www.canada.ca/en/public-

https://www.ottawaheart.ca/heart-condition/heart-attack
https://www.ottawaheart.ca/heart-condition/heart-failure
https://www150.statcan.gc.ca/t1/tbl1/en/cv.action?pid=1310080101
https://www.canada.ca/content/dam/phac-aspc/migration/phac-aspc/cd-mc/publications/copd-mpoc/pdf/copd-facts-faits-mpoc-2011-eng.pdf
https://www.canada.ca/content/dam/phac-aspc/migration/phac-aspc/cd-mc/publications/copd-mpoc/pdf/copd-facts-faits-mpoc-2011-eng.pdf
https://www.canada.ca/en/public-health/services/chronic-diseases/chronic-respiratory-diseases/fast-facts-about-asthma-data-compiled-2011-survey-on-living-chronic-diseases-canada.html
https://www.canada.ca/en/public-health/services/chronic-diseases/chronic-respiratory-diseases/fast-facts-about-asthma-data-compiled-2011-survey-on-living-chronic-diseases-canada.html
https://www.canada.ca/en/public-health/services/chronic-diseases/chronic-respiratory-diseases/fast-facts-about-asthma-data-compiled-2011-survey-on-living-chronic-diseases-canada.html
https://www.canada.ca/en/public-health/services/chronic-diseases/chronic-respiratory-diseases/chronic-obstructive-pulmonary-disease-copd.html


The Burden of Chronic Diseases in Ontario, July 2019 40 

health/services/chronic-diseases/chronic-respiratory-diseases/chronic-
obstructive-pulmonary-disease-copd.html. 

25. Gershon AS, Mecredy G, Ratnasingham S. Chronic obstructive pulmonary 
disease in Ontario, 1996/97 to 2014/15. Toronto: Institute for Clinical Evaluative 
Sciences; 2017. 

26. U.S. Department of Health and Human Services. The health consequences of 
smoking: 50 years of progress. A report of the Surgeon General. Atlanta (GA): 
U.S. Department of Health and Human Services, Centers for Disease Control 
and Prevention, National Center for Chronic Disease Prevention and Health 
Promotion, Office on Smoking and Health; 2014. 

27. Simons E, To T, Dell S. The population attributable fraction of asthma among 

Canadian children. Can J Public Health. 2011;102(1):3541.  
28. Public Health Agency of Canada. Diabetes facts [Internet]. Ottawa: Government 

of Canada; 2012 [updated 2012 Mar 19; cited 2019 Mar 03]. Available from: 
https://www.canada.ca/en/public-health/services/chronic-
diseases/diabetes/diabetes-facts.html. 

29. Huxley R, Barzi F, Woodward M. Excess risk of fatal coronary heart disease 
associated with diabetes in men and women: meta-analysis of 37 prospective 

cohort studies. BMJ. 2006;332(7533):738.  
30. Dehal AN, Newton CC, Jacobs EJ, Patel AV, Gapstur SM, Campbell PT. Impact 

of diabetes mellitus and insulin use on survival after colorectal cancer diagnosis: 

the Cancer Prevention Study-II Nutrition Cohort. J Clin Oncol. 2012;30(1):539.  
31. Diabetes Prevention Program (DPP) Research Group. The Diabetes Prevention 

Program (DPP): description of lifestyle intervention. Diabetes Care. 

2002;25(12):216571.  
32. Rajaobelina K, Dow C, Romana Mancini F, Dartois L, Boutron-Ruault MC, 

Balkau B, et al. Population attributable fractions of the main type 2 diabetes 
mellitus risk factors in women: Findings from the French E3N cohort. J Diabetes. 

2019;11(3):24253.  
33. Naicker K, Manuel D, Øverland S, Skogen JC, Johnson JA, Sivertsen B, et al. 

Population attributable fractions for Type 2 diabetes: an examination of multiple 
risk factors including symptoms of depression and anxiety. Diabetol Metab 
Syndr. 2018;10:84.  

34. Dow C, Balkau B, Bonnet F, Mancini F, Rajaobelina K, Shaw J, et al. Strong 
adherence to dietary and lifestyle recommendations is associated with decreased 

type 2 diabetes risk in the AusDiab cohort study. Prev Med. 2019;123:20816.  
35. Public Health Agency of Canada. Fast facts about diabetes: data compiled from 

the 2011 Survey on Living with Chronic Diseases in Canada. Ottawa: Her 
Majesty the Queen in Right of Canada; 2011. 

36. Whitehead M, Dahlgren G. Levelling up (part 1): a discussion paper on concepts 
and principles for tackling social inequities in health. Copenhagen: WHO 
Collaborating Centre for Policy Research on Social Determinants of Health, 
University of Liverpool; 2006. 

37. Canadian Partnership Against Cancer. Examining disparities in cancer control: a 
system performance special focus report. Toronto: Canadian Partnership Against 
Cancer; 2014. 

https://www.canada.ca/en/public-health/services/chronic-diseases/chronic-respiratory-diseases/chronic-obstructive-pulmonary-disease-copd.html
https://www.canada.ca/en/public-health/services/chronic-diseases/chronic-respiratory-diseases/chronic-obstructive-pulmonary-disease-copd.html
https://www.canada.ca/en/public-health/services/chronic-diseases/diabetes/diabetes-facts.html
https://www.canada.ca/en/public-health/services/chronic-diseases/diabetes/diabetes-facts.html


The Burden of Chronic Diseases in Ontario, July 2019 41 

38. Manuel DG, Perez R, Bennett C, Rosella L, Taljaard M, Roberts M, et al. Seven 
more years: the impact of smoking, alcohol, diet, physical activity and stress on 
health and life expectancy in Ontario. An ICES/PHO report. Toronto: Institute for 
Clinical Evaluative Sciences and Public Health Ontario; 2012. 

39. Ontario Agency for Health Protection and Promotion (Public Health Ontario). 

Snapshots. Self-reported smoking snapshot - historical PHU (2003 to 2013
2014). Self-reported adult current smoking rate (daily or occasional). Age-
standardized rate (both sexes) [Internet]. Toronto: Queen's Printer for Ontario; 
2016 [updated 2016 Feb 01; cited 2019 Mar 04]. Available from: 
https://www.publichealthontario.ca/en/data-and-analysis/substance-use/smoking-
status/smoking-historical. 

40. Krueger H, Rasali D, Fong D. The economic burden of risk factors in British 
Columbia, 2015: excess weight, tobacco smoking, alcohol use, physical inactivity 
and low fruit and vegetable consumption. Vancouver: BC Centre for Disease 
Control; 2018. 

41. Krueger H, Koot J, Andres E. The economic benefits of fruit and vegetable 
consumption in Canada. Can J Public Health. 2017;108(2):e152-e61.  

42. Dobrescu A, Bhandari A, Sutherland G, Dinh T. The costs of tobacco use in 
Canada, 2012. Ottawa: The Conference Board of Canada; 2017. 

43. Canadian Substance Use Costs and Harms Scientific Working Group. Canadian 
substance use costs and harms in the provinces and territories (2007–2014). 
(Prepared by the Canadian Institute for Substance Use Research and the 
Canadian Centre on Substance Use and Addiction). Ottawa: Canadian Centre on 
Substance Use and Addiction; 2018. 

44. Cher BP, Chen C, Yoong J. Prevalence-based, disease-specific estimate of the 
social cost of smoking in Singapore. BMJ Open. 2017;7(4):e014377.  

45. Ginsberg GM. Mortality, hospital days and treatment costs of current and 
reduced sugar consumption in Israel. Isr J Health Policy Res. 2017;6:1.  

46. Max W, Sung HY, Shi Y, Stark B. The cost of smoking in California. Nicotine & 
Tobacco Research. 2016;18(5):1222-9.  

47. Tsalapati K, Vardavas CI, Athanasakis K, Thireos E, Vozikis A, Pavi E, et al. 
Going up in ashes? Smoking-attributable morbidity, hospital admissions and 
expenditure in Greece. Eur J Public Health. 2014;24(3):477-9.  

48. Fosson GH, McCallum DM, Beeson DH. The health and economic 
consequences of cigarette smoking in Alabama, 2009-2010. Public Health Rep. 
2014;129(6):486-90.  

49. National Academies of Sciences, Engineering, and Medicine. Public health 
consequences of e-cigarettes. Washington, DC: The National Academies Press; 
2018. 

50. Boak A, Hamilton HA, Adlaf EM, Mann RE. Drug use among Ontario students, 
1977-2017: detailed findings from the Ontario Student Drug Use and Health 
Survey (CAMH research document series no. 46) [Internet]. Toronto: Centre for 
Addiction and Mental Health; 2017 [cited 2019 Apr 25]. Available from: 
http://www.camh.ca/-/media/files/pdf---osduhs/drug-use-among-ontario-students-
1977-2017---detailed-findings-from-the-osduhs.pdf. 

https://www.publichealthontario.ca/en/data-and-analysis/substance-use/smoking-status/smoking-historical
https://www.publichealthontario.ca/en/data-and-analysis/substance-use/smoking-status/smoking-historical
http://www.camh.ca/-/media/files/pdf---osduhs/drug-use-among-ontario-students-1977-2017---detailed-findings-from-the-osduhs.pdf
http://www.camh.ca/-/media/files/pdf---osduhs/drug-use-among-ontario-students-1977-2017---detailed-findings-from-the-osduhs.pdf


The Burden of Chronic Diseases in Ontario, July 2019 42 

51. Statistics Canada. Detailed tables for the Canadian Student Tobacco, Alcohol 
and Drugs Survey 2016-17. [data table on the Internet]. Ottawa: Government of 
Canada; 2017 [updated 2018 Jun 12; cited 2018 Dec 11]. Available from: 
https://www.canada.ca/en/health-canada/services/canadian-student-tobacco-
alcohol-drugs-survey/2016-2017-supplementary-tables.html. 

52. International Agency for Research on Cancer. IARC monographs on the 
evaluation of carcinogenic risks to humans. Volume 100E. A review of human 
carcinogens. Part E: Personal habits and indoor combustions. Lyon, FR: 
International Agency for Research on Cancer; 2012. 

53. World Cancer Research Fund/American Institute for Cancer Research. 
Continuous Update Project Expert Report 2018. Alcohol drinks and the risk of 
cancer. London: World Cancer Research Fund International; 2018. 

54. World Health Organization. Global status report on alcohol and health 2018. 
Geneva: World Health Organization; 2018. 

55. Canadian Centre on Substance Use and Addiction. Canada's Low-Risk Alcohol 
Drinking Guidelines [Internet]. Ottawa: Canadian Centre on Substance Use and 
Addiction; 2018 [cited 2019 Feb 15]. Available from: 
http://www.ccsa.ca/Resource%20Library/2012-Canada-Low-Risk-Alcohol-
Drinking-Guidelines-Brochure-en.pdf. 

56. Ontario Agency for Health Protection and Promotion (Public Health Ontario). 

Snapshots. Self-reported alcohol use snapshot - historical PHU (2003 to 2013
2014). Self-reported rate of exceeding the low-risk alcohol drinking guideline for 
chronic disease. Age-standardized rate (both sexes). [Internet]. Toronto: Queen's 
Printer for Ontario; 2016 [updated 2016 Feb 01; cited 2019 Mar 04]. Available 
from: https://www.publichealthontario.ca/en/data-and-analysis/substance-
use/alcohol-use/alcohol-use-historical. 

57. Cancer Care Ontario. Prevention System Quality Index: health equity. Toronto: 
Queen's Printer for Ontario; 2018. 

58. Jones L, Bates G, McCoy E, Bellis MA. Relationship between alcohol-attributable 
disease and socioeconomic status, and the role of alcohol consumption in this 
relationship: a systematic review and meta-analysis. BMC Public Health. 
2015;15:400.  

59. Office of the Surgeon General (US), National Institute on Alcohol Abuse and 
Alcoholism (US), Substance Abuse and Mental Health Services Administration 
(US). The Surgeon General's call to action to prevent and reduce underage 
drinking. Rockville (MD): Office of the Surgeon General (US); 2007. 

60. Zhao J, Stockwell T, Thomas G. An adaptation of the Yesterday Method to 
correct for under-reporting of alcohol consumption and estimate compliance with 

Canadian low-risk drinking guidelines. Can J Public Health. 2015;106(4):e2049.  
61. Kopp P, Ogrodnik M. The social cost of drugs in France in 2010. Eur J Health 

Econ. 2017;18(7):88392.  
62. Verhaeghe N, Lievens D, Annemans L, Vander Laenen F, Putman K. The health-

related social costs of alcohol in Belgium. BMC Public Health. 2017;17(1):958.  
63. Aune D, Norat T, Leitzmann M, Tonstad S, Vatten LJ. Physical activity and the 

risk of type 2 diabetes: a systematic review and dose-response meta-analysis. 

Eur J Epidemiol. 2015;30(7):52942.  

https://www.canada.ca/en/health-canada/services/canadian-student-tobacco-alcohol-drugs-survey/2016-2017-supplementary-tables.html
https://www.canada.ca/en/health-canada/services/canadian-student-tobacco-alcohol-drugs-survey/2016-2017-supplementary-tables.html
http://www.ccsa.ca/Resource%20Library/2012-Canada-Low-Risk-Alcohol-Drinking-Guidelines-Brochure-en.pdf
http://www.ccsa.ca/Resource%20Library/2012-Canada-Low-Risk-Alcohol-Drinking-Guidelines-Brochure-en.pdf
https://www.publichealthontario.ca/en/data-and-analysis/substance-use/alcohol-use/alcohol-use-historical
https://www.publichealthontario.ca/en/data-and-analysis/substance-use/alcohol-use/alcohol-use-historical


The Burden of Chronic Diseases in Ontario, July 2019 43 

64. U.S. Department of Health and Human Services. Physical activity and health: a 
report of the Surgeon General. Atlanta (GA): U.S. Department of Health and 
Human Services, Centers for Disease Control and Prevention, National Center 
for Chronic Disease Prevention and Health Promotion; 1996. 

65. World Cancer Research Fund/American Institute for Cancer Research. 
Continuous Update Project Expert Report 2018. Physical activity and the risk of 
cancer. London: World Cancer Research Fund International; 2018. 

66. Canadian Society for Exercise Physiology (CSEP). Canadian Physical Activity 
Guidelines. Clinical Practice Guideline Development Report. Ottawa: Canadian 
Society for Exercise Physiology; 2011. 

67. Ontario Agency for Health Protection and Promotion (Public Health Ontario). 

Snapshots. Self-reported physical activity snapshot - PHU (2013 to 20132014). 
Self-reported rate of being inactive during leisure time. Age-standardized rate 
(both sexes) [Internet]. Toronto: Queen's Printer for Ontario; 2016 [updated 2016 
Feb 01; cited 2019 Mar 04]. Available from: 
https://www.publichealthontario.ca/en/data-and-analysis/health-
behaviours/physical-activity. 

68. Colley RC, Butler G, Garriguet D, Prince SA, Roberts KC. Comparison of self-
reported and accelerometer-measured physical activity in Canadian adults. 

Health Rep. 2018;29(12):315.  
69. Ding D, Lawson KD, Kolbe-Alexander TL, Finkelstein EA, Katzmarzyk PT, van 

Mechelen W, et al. The economic burden of physical inactivity: a global analysis 

of major non-communicable diseases. Lancet. 2016;388(10051):131124.  
70. Bolin K. Physical inactivity: productivity losses and healthcare costs 2002 and 

2016 in Sweden. BMJ Open Sport Exerc Med. 2018;4(1):e000451.  
71. Dallmeyer S, Wicker P, Breuer C. How an aging society affects the economic 

costs of inactivity in Germany: empirical evidence and projections. Eur Rev Aging 
Phys Act. 2017;14:18.  

72. International Sport and Culture Association, Centre for Economics and Business 
Research. The economic cost of physical inactivity in Europe. London: Centre for 
Economics and Business Research; 2015. 

73. Maresova K. The costs of physical inactivity in the Czech Republic in 2008. J 

Phys Act Health. 2014;11(3):48994.  
74. Mattli R, Wieser S, Probst-Hensch N, Schmidt-Trucksäss A, Schwenkglenks M. 

Physical inactivity caused economic burden depends on regional cultural 

differences. Scand J Med Sci Sports. 2019;29(1):95104.  
75. Auckland Council, Waikato Regional Council, Wellington Regional Strategy 

Committee. The costs of physical inactivity: toward a regional full-cost accounting 
perspective. Wellington (NZ): Greater Wellington Regional Council; 2013. 

76. Patterson R, McNamara E, Tainio M, de Sá TH, Smith AD, Sharp SJ, et al. 
Sedentary behaviour and risk of all-cause, cardiovascular and cancer mortality, 
and incident type 2 diabetes: a systematic review and dose response meta-

analysis. Eur J Epidemiol. 2018;33(9):81129.  
77. Canadian Society for Exercise Physiology (CSEP). Canadian 24-Hour Movement 

Guidelines for Children and Youth (ages 517 years): an integration of physical 
activity, sedentary behaviour, and sleep [Internet]. Ottawa: Canadian Society for 

https://www.publichealthontario.ca/en/data-and-analysis/health-behaviours/physical-activity
https://www.publichealthontario.ca/en/data-and-analysis/health-behaviours/physical-activity


The Burden of Chronic Diseases in Ontario, July 2019 44 

Exercise Physiology; 2016 [cited 2019 Feb 15]. Available from: 
https://csepguidelines.ca/children-and-youth-5-17/. 

78. Garriguet D. Diet quality in Canada. Health Rep. 2009;20(3):4152.  
79. Aune D, Giovannucci E, Boffetta P, Fadnes LT, Keum N, Norat T, et al. Fruit and 

vegetable intake and the risk of cardiovascular disease, total cancer and all-
cause mortality-a systematic review and dose-response meta-analysis of 

prospective studies. Int J Epidemiol. 2017;46(3):102956.  
80. Wang X, Ouyang Y, Liu J, Zhu M, Zhao G, Bao W, et al. Fruit and vegetable 

consumption and mortality from all causes, cardiovascular disease, and cancer: 
systematic review and dose-response meta-analysis of prospective cohort 
studies. BMJ. 2014;349:g4490.  

81. World Cancer Research Fund/American Institute for Cancer Research. 
Continuous Update Project Expert Report 2018. Wholegrains, vegetables and 
fruit and the risk of cancer. London: World Cancer Research Fund International; 
2018. 

82. Boeing H, Bechthold A, Bub A, Ellinger S, Haller D, Kroke A, et al. Critical review: 
vegetables and fruit in the prevention of chronic diseases. Eur J Nutr. 

2012;51(6):63763.  
83. Hosseini B, Berthon BS, Wark P, Wood LG. Effects of fruit and vegetable 

consumption on risk of asthma, wheezing and immune responses: a systematic 

review and meta-analysis. Nutrients. 2017;9(4):34167.  
84. Ontario Agency for Health Protection and Promotion (Public Health Ontario). 

Snapshots. Nutrition and healthy weights snapshot - historical: PHU (2003 to 

20132014). Self-reported consumption of vegetables and fruits four or less 
times per day. Age standardized rate (both sexes) [Internet]. Toronto: Queen's 
Printer for Ontario; 2016 [updated 2016 Feb 01; cited 2019 Mar 04]. Available 
from: https://www.publichealthontario.ca/en/data-and-analysis/health-
behaviours/nutrition-and-healthy-weights/nurtition-healthy-weights-historical. 

85. Ekwaru JP, Ohinmaa A, Loehr S, Setayeshgar S, Thanh NX, Veugelers PJ. The 
economic burden of inadequate consumption of vegetables and fruit in Canada. 

Public Health Nutr. 2017;20(3):51523.  
86. Nshimyumukiza L, Lieffers JRL, Ekwaru JP, Ohinmaa A, Veugelers PJ. Temporal 

changes in diet quality and the associated economic burden in Canada. PLoS 
One. 2018;13(11):e0206877.  

87. Lieffers JRL, Ekwaru JP, Ohinmaa A, Veugelers PJ. The economic burden of not 
meeting food recommendations in Canada: The cost of doing nothing. PLoS 
One. 2018;13(4):e0196333.  

88. Canadian Institute for Health Information, Public Health Agency of Canada. 
Obesity in Canada: a joint report from the Public Health Agency of Canada and 
the Canadian Institute for Health Information. Ottawa: Her Majesty the Queen in 
Right of Canada; 2011. 

89. Office of the Surgeon General (US). The Surgeon General's vision for a healthy 
and fit nation. Rockville (MD): Office of the Surgeon General (US); 2010. 

90. World Cancer Research Fund/American Institute for Cancer Research. 
Continuous Update Project Expert Report 2018. Body fatness and weight gain 

https://csepguidelines.ca/children-and-youth-5-17/
https://www.publichealthontario.ca/en/data-and-analysis/health-behaviours/nutrition-and-healthy-weights/nurtition-healthy-weights-historical
https://www.publichealthontario.ca/en/data-and-analysis/health-behaviours/nutrition-and-healthy-weights/nurtition-healthy-weights-historical


The Burden of Chronic Diseases in Ontario, July 2019 45 

and the risk of cancer. London: World Cancer Research Fund International; 
2018. 

91. Ontario Agency for Health Protection and Promotion (Public Health Ontario). 
Nutrition and Healthy Weights Snapshot PHU/LHIN (2015 to 2016). Self-reported 
adult overweight and obese rate. Age-standardized rate (both sexes combined) 
[Internet]. Toronto: Queen's Printer for Ontario; 2018 [updated 2018 Jul 27; cited 
2019 Mar 03]. Available from: https://www.publichealthontario.ca/en/data-and-
analysis/health-behaviours/nutrition-and-healthy-weights. 

92. Hashibe M, Brennan P, Chuang SC, Boccia S, Castellsague X, Chen C, et al. 
Interaction between tobacco and alcohol use and the risk of head and neck 
cancer: pooled analysis in the International Head and Neck Cancer Epidemiology 

Consortium. Cancer Epidemiol Biomarkers Prev. 2009;18(2):54150.  
93. Prabhu A, Obi KO, Rubenstein JH. The synergistic effects of alcohol and tobacco 

consumption on the risk of esophageal squamous cell carcinoma: a meta-

analysis. Am J Gastroenterol. 2014;109(6):8227.  
94. Elliot CA, Hamlin MJ. Combined diet and physical activity is better than diet or 

physical activity alone at improving health outcomes for patients in New 

Zealand's primary care intervention. BMC Public Health. 2018;18(1):23039.  
95. World Health Organization. Noncommunicable diseases country profiles 2018. 

Geneva: World Health Organization; 2018. 
96. Reid J, Hammond D, Rynard V, Madill C, Burkhalter R. Tobacco use in Canada: 

patterns and trends, 2017 edition. Waterloo (ON): Propel Centre for Population 
Health Impact, University of Waterloo; 2017. 

97. Roshanaei-Moghaddam B, Katon WJ, Russo J. The longitudinal effects of 

depression on physical activity. Gen Hosp Psychiatry. 2009;31(4):30615.  
98. Stanley S, Laugharne J. The impact of lifestyle factors on the physical health of 

people with a mental illness: a brief review. Int J Behav Med. 2014;21(2):27581.  
99. Cancer Care Ontario. Path to prevention – recommendations for reducing 

chronic disease in First Nations, Inuit and Métis. Toronto: Queen’s Printer for 
Ontario; 2016. 

100. First Nations Information Governance Centre. National report of the First Nations 
Regional Health Survey Phase 3: volume one. Ottawa: First Nations Information 
Governance Centre; 2018 March. 

101. Chiefs of Ontario, Cancer Care Ontario, Institute for Clinical Evaluative Sciences. 
Cancer in First Nations people in Ontario: incidence, mortality, survival and 
prevalence. Toronto; 2017. 

102. Tungasuvvingat Inuit, Well Living House Action Research Centre for Indigenous 
Infant, Child and Family Health and Wellbeing at the Centre for Urban Health 
Solutions, St. Michael’s Hospital. Our health counts: Urban Indigenous Health 
Database Project - community report, Inuit adults, City of Ottawa [Internet]. 
Ottawa: Tungasuvvingat Inuit; 2017 [cited 2019 Apr 25]. Available from: 
http://tungasuvvingatinuit.ca/wp-content/uploads/2017/12/Our-Health-Counts-
Urban-Indigenous-Health-Database-Project-Inuit-Adults-July-2017.pdf. 

103. Chiefs of Ontario, Cancer Care Ontario. Cancer in First Nations in Ontario: risk 
factors and screening. Toronto; 2016. 

https://www.publichealthontario.ca/en/data-and-analysis/health-behaviours/nutrition-and-healthy-weights
https://www.publichealthontario.ca/en/data-and-analysis/health-behaviours/nutrition-and-healthy-weights
http://tungasuvvingatinuit.ca/wp-content/uploads/2017/12/Our-Health-Counts-Urban-Indigenous-Health-Database-Project-Inuit-Adults-July-2017.pdf
http://tungasuvvingatinuit.ca/wp-content/uploads/2017/12/Our-Health-Counts-Urban-Indigenous-Health-Database-Project-Inuit-Adults-July-2017.pdf


The Burden of Chronic Diseases in Ontario, July 2019 46 

104. Tungasuvvingat Inuit, Cancer Care Ontario. Cancer risk factors and screening 
among Inuit in Ontario and other Canadian regions. Toronto; 2017. 

105. Métis Nation of Ontario, Cancer Care Ontario. Cancer in the Métis people of 
Ontario: risk factors and screening behaviours. Ottawa; 2015. 



 

 

CCO 
620 University Avenue 
Toronto, Ontario M5G 2L7 
Telephone: 416-971-9800 
communications@cancercare.on.ca 

ccohealth.ca 

Public Health Ontario 

480 University Avenue, Suite 300 

Toronto, Ontario M5G 1V2 

Telephone: 647-260-7100 

communications@oahpp.ca 

publichealthontario.ca 

 

mailto:communications@cancercare.on.ca
https://www.ccohealth.ca/
mailto:communications@oahpp.ca
https://www.publichealthontario.ca/

	Structure Bookmarks
	  
	  
	Figure
	Figure
	 
	Figure
	The Burden of Chronic Diseases in Ontario
	The Burden of Chronic Diseases in Ontario
	 

	Key Estimates to Support Efforts in Prevention 
	July 2019 
	Published by CCO and Public Health Ontario 
	 
	CCO 
	620 University Avenue 
	Toronto, Ontario M5G 2L7 
	Telephone: 416-971-9800 
	ccohealth.ca
	ccohealth.ca
	ccohealth.ca

	 

	 
	Public Health Ontario 
	480 University Avenue, Suite 300 
	Toronto, Ontario M5G 1V2 
	Telephone: 647-260-7100 
	publichealthontario.ca
	publichealthontario.ca
	publichealthontario.ca

	  

	Prepared by Maria Chu, Rebecca Truscott and Stephanie Young, Population Health and Prevention, Prevention and Cancer Control, CCO and Daniel Harrington, Sue Keller-Olaman, Heather Manson and Sarah Orr, Health Promotion, Chronic Disease and Injury Prevention, Public Health Ontario. 
	 
	© Queen’s Printer for Ontario, 2019. Updated September 2019.  
	ISBN 978-1-4868-3332-0 PDF  
	 
	Permission to reproduce 
	Except as otherwise specifically noted, the information in this publication may be reproduced, in part or in whole and by any means, without charge or further permission for non-commercial purposes, provided that due diligence is exercised in ensuring the accuracy of the information reproduced; that CCO and Ontario Agency for Health Protection and Promotion (Public Health Ontario) are identified as the source institutions; and that the reproduction is not represented as an official version of the informatio
	Except as otherwise specifically noted, the information in this publication may be reproduced, in part or in whole and by any means, without charge or further permission for non-commercial purposes, provided that due diligence is exercised in ensuring the accuracy of the information reproduced; that CCO and Ontario Agency for Health Protection and Promotion (Public Health Ontario) are identified as the source institutions; and that the reproduction is not represented as an official version of the informatio
	communications@oahpp.ca
	communications@oahpp.ca

	. 

	 
	Need this information in an accessible format? 
	Telephone: 647-260-7100 / Toll Free: 1-877-543-8931 
	Telephone: 647-260-7100 / Toll Free: 1-877-543-8931 
	communications@oahpp.ca
	communications@oahpp.ca

	  

	 
	How to cite this publication 
	CCO and Ontario Agency for Health Protection and Promotion (Public Health Ontario). The burden of chronic diseases in Ontario: key estimates to support efforts in prevention. Toronto: Queen’s Printer for Ontario; 2019. 
	 
	This report and supplemental materials are available at 
	This report and supplemental materials are available at 
	ccohealth.ca/cdburden
	ccohealth.ca/cdburden

	 and 
	publichealthontario.ca/cdburden
	publichealthontario.ca/cdburden

	. 

	  
	Acknowledgments 
	The authors would like to thank their CCO and Public Health Ontario colleagues:  
	 
	From CCO, Sandrene Chin Cheong for technical assistance, Jessie Cunningham for literature searches, Penney Kirby for knowledge transfer and exchange, Jenny Lass for report copy editing, and Ghadeer Thaher for communications assistance. From Public Health Ontario, Rachelle Cuevas and Aaron Furfaro for communications assistance, Erin Berenbaum for information on nicotine addiction and Justin Thielman for technical assistance. 
	 
	The authors also thank the following reviewers for providing comments and  revisions to this report:  
	 
	Nicole Dupuis from the Windsor-Essex County Health Unit, Andrea Gershon from  the Sunnybrook Research Institute, Wanrudee Isaranuwatchai from St. Michael’s Hospital, Scott Leatherdale from the University of Waterloo, Sara Mison from  Ophea, Karen A. Patte from Brock University, and Cathy Paroschy Harris from  Thunder Bay Regional Health Sciences Centre. 
	 
	Meaghan Boddy, Michelle Rand, Amanda Sheppard and Caroline Silverman from Cancer Care Ontario. 
	 
	N. Bruce Baskerville, Erin Hobin, Rachel Prowse, Brendan Smith and Justin Thielman from Public Health Ontario. 
	 
	  
	FOREWORD 
	 
	Figure
	This report provides data and evidence to support health system planning and policy and program development for chronic disease prevention in Ontario. It presents estimates of deaths, hospitalizations, new cases and people living with chronic disease diagnoses in Ontario. It also presents estimates of the prevalence of modifiable chronic disease risk factors in Ontario for adults and youth.  
	In 2015, chronic diseases caused about three-quarters of deaths in Ontario. The majority of these deaths were due to four major chronic diseases: cancers, cardiovascular diseases, chronic lower respiratory diseases and diabetes, which are  the focus of this report. These chronic diseases not only reduce the quality and length  of people’s lives, they are also expensive to treat. Their direct healthcare costs are estimated to be $10.5 billion a year in Ontario (2010 estimate in 2018 dollars). 
	Tobacco smoking, alcohol consumption, physical inactivity and unhealthy eating are modifiable risk factors that are common to the four major chronic diseases, and are responsible for a substantial proportion of chronic disease diagnoses and deaths in Ontario. The prevalence of risk factors is high in Ontario, especially for populations that face health inequities, such as those with low socioeconomic status and poor mental health. Indigenous peoples in Ontario also have disproportionately high rates of chro
	This report supports 
	This report supports 
	CCO’s Chronic Disease Prevention Strategy
	CCO’s Chronic Disease Prevention Strategy

	 and 
	Public Health Ontario’s Strategic Plan, 2014–2019
	Public Health Ontario’s Strategic Plan, 2014–2019

	. For more data and evidence on chronic diseases and risk factors, please visit the 
	CCO
	CCO

	 and 
	Public Health Ontario
	Public Health Ontario

	 websites. 

	 
	CCO and Public Health Ontario welcome the opportunity to continue working with our partners to improve data, reduce chronic disease risk factors and address health inequities and Indigenous health in Ontario.  
	Linda Rabeneck MD MPH FRCPC Vice-President, Prevention and Cancer Control, Cancer Care Ontario 
	Heather Manson MD MHSc FRCPC Chief, Health Promotion, Chronic Disease and Injury Prevention Public Health Ontario
	TABLE OF CONTENTS 
	 
	Figure
	 
	 
	LIST OF TABLES AND FIGURES 
	LIST OF TABLES AND FIGURES 
	LIST OF TABLES AND FIGURES 

	................................
	.............................. 6
	 

	HIGHLIGHTS 
	HIGHLIGHTS 
	HIGHLIGHTS 

	................................................................
	.............................. 7
	 

	INTRODUCTION 
	INTRODUCTION 
	INTRODUCTION 

	................................................................
	........................ 9
	 

	Background 
	Background 
	Background 

	................................................................
	............................. 9
	 

	About this report 
	About this report 
	About this report 

	................................................................
	...................... 9
	 

	THE BURDEN OF CHRONIC DISEASES ................................................ 13
	THE BURDEN OF CHRONIC DISEASES ................................................ 13
	THE BURDEN OF CHRONIC DISEASES ................................................ 13

	 

	Overview................................................................................................ 13
	Overview................................................................................................ 13
	Overview................................................................................................ 13

	 

	Cancer ................................................................................................... 14
	Cancer ................................................................................................... 14
	Cancer ................................................................................................... 14

	 

	Cardiovascular diseases ........................................................................ 15
	Cardiovascular diseases ........................................................................ 15
	Cardiovascular diseases ........................................................................ 15

	 

	Chronic lower respiratory diseases ........................................................ 16
	Chronic lower respiratory diseases ........................................................ 16
	Chronic lower respiratory diseases ........................................................ 16

	 

	Diabetes ................................................................................................ 17
	Diabetes ................................................................................................ 17
	Diabetes ................................................................................................ 17

	 

	In brief: Socioeconomic status and chronic disease outcomes .............. 18
	In brief: Socioeconomic status and chronic disease outcomes .............. 18
	In brief: Socioeconomic status and chronic disease outcomes .............. 18

	 

	CHRONIC DISEASE RISK FACTORS ..................................................... 20
	CHRONIC DISEASE RISK FACTORS ..................................................... 20
	CHRONIC DISEASE RISK FACTORS ..................................................... 20

	 

	Overview................................................................................................ 20
	Overview................................................................................................ 20
	Overview................................................................................................ 20

	 

	Tobacco smoking ................................................................................... 21
	Tobacco smoking ................................................................................... 21
	Tobacco smoking ................................................................................... 21

	 

	Alcohol consumption .............................................................................. 22
	Alcohol consumption .............................................................................. 22
	Alcohol consumption .............................................................................. 22

	 

	Physical inactivity ................................................................................... 24
	Physical inactivity ................................................................................... 24
	Physical inactivity ................................................................................... 24

	 

	Unhealthy eating .................................................................................... 26
	Unhealthy eating .................................................................................... 26
	Unhealthy eating .................................................................................... 26

	 

	Multiple risk factors ................................................................................ 29
	Multiple risk factors ................................................................................ 29
	Multiple risk factors ................................................................................ 29

	 

	In brief: Mental health and chronic disease risk factors .......................... 32
	In brief: Mental health and chronic disease risk factors .......................... 32
	In brief: Mental health and chronic disease risk factors .......................... 32

	 

	CHRONIC DISEASES IN INDIGENOUS PEOPLES IN ONTARIO ........... 35
	CHRONIC DISEASES IN INDIGENOUS PEOPLES IN ONTARIO ........... 35
	CHRONIC DISEASES IN INDIGENOUS PEOPLES IN ONTARIO ........... 35

	 

	CONCLUSION .......................................................................................... 37
	CONCLUSION .......................................................................................... 37
	CONCLUSION .......................................................................................... 37

	 

	REFERENCES ......................................................................................... 38
	REFERENCES ......................................................................................... 38
	REFERENCES ......................................................................................... 38

	 

	 

	  
	LIST OF TABLES AND FIGURES 
	 
	 
	Table 1: Data sources and estimates ....................................................... 11
	Table 1: Data sources and estimates ....................................................... 11
	Table 1: Data sources and estimates ....................................................... 11

	 

	Figure 1: Causes of death, all causes and chronic disease causes, Ontario, 2015 ............................................................................................ 13
	Figure 1: Causes of death, all causes and chronic disease causes, Ontario, 2015 ............................................................................................ 13
	Figure 1: Causes of death, all causes and chronic disease causes, Ontario, 2015 ............................................................................................ 13

	 

	Table 2: New cases, prevalence and age-standardized incidence rate (ASIR) of cardiovascular diseases per 100,000 people, Ontario ............... 15
	Table 2: New cases, prevalence and age-standardized incidence rate (ASIR) of cardiovascular diseases per 100,000 people, Ontario ............... 15
	Table 2: New cases, prevalence and age-standardized incidence rate (ASIR) of cardiovascular diseases per 100,000 people, Ontario ............... 15

	 

	Figure 2: Mortality (rate per 100,000 people) with selected chronic diseases as the main cause, by material deprivation quintile, Ontario, 2015 ................................................................................................................. 19
	Figure 2: Mortality (rate per 100,000 people) with selected chronic diseases as the main cause, by material deprivation quintile, Ontario, 2015 ................................................................................................................. 19
	Figure 2: Mortality (rate per 100,000 people) with selected chronic diseases as the main cause, by material deprivation quintile, Ontario, 2015 ................................................................................................................. 19

	 

	Figure 3: Percent of adults reporting selected chronic disease risk factors, Ontario, 2015/2016 ................................................................................... 27
	Figure 3: Percent of adults reporting selected chronic disease risk factors, Ontario, 2015/2016 ................................................................................... 27
	Figure 3: Percent of adults reporting selected chronic disease risk factors, Ontario, 2015/2016 ................................................................................... 27

	 

	Figure 4: Percent of youth reporting selected chronic disease risk factors, Ontario, 2015/2016 ................................................................................... 28
	Figure 4: Percent of youth reporting selected chronic disease risk factors, Ontario, 2015/2016 ................................................................................... 28
	Figure 4: Percent of youth reporting selected chronic disease risk factors, Ontario, 2015/2016 ................................................................................... 28

	 

	Figure 5: Percent of adults (ages 18+) reporting 0–4 risk factors, Ontario, 2015/2016 ................................................................................................. 30
	Figure 5: Percent of adults (ages 18+) reporting 0–4 risk factors, Ontario, 2015/2016 ................................................................................................. 30
	Figure 5: Percent of adults (ages 18+) reporting 0–4 risk factors, Ontario, 2015/2016 ................................................................................................. 30

	 

	Figure 6: Percent of youth (ages 12–17) reporting 0–4 risk factors, Ontario, 2015/2016 ................................................................................................. 31
	Figure 6: Percent of youth (ages 12–17) reporting 0–4 risk factors, Ontario, 2015/2016 ................................................................................................. 31
	Figure 6: Percent of youth (ages 12–17) reporting 0–4 risk factors, Ontario, 2015/2016 ................................................................................................. 31

	 

	Figure 7: Percent of adults reporting selected chronic disease risk factors, by self-perceived mental health, Ontario, 2015/2016 ................................ 33
	Figure 7: Percent of adults reporting selected chronic disease risk factors, by self-perceived mental health, Ontario, 2015/2016 ................................ 33
	Figure 7: Percent of adults reporting selected chronic disease risk factors, by self-perceived mental health, Ontario, 2015/2016 ................................ 33

	 

	Figure 8: Percent of youth reporting selected chronic disease risk factors, by self-perceived mental health, Ontario, 2015/2016 ................................ 34
	Figure 8: Percent of youth reporting selected chronic disease risk factors, by self-perceived mental health, Ontario, 2015/2016 ................................ 34
	Figure 8: Percent of youth reporting selected chronic disease risk factors, by self-perceived mental health, Ontario, 2015/2016 ................................ 34

	 

	Table 3: Percent of respondents reporting selected chronic diseases, by First Nations on- and off-reserve, Métis and non-Indigenous (non-Aboriginal) identity, Ontario, 2007–2010 ........................................... 35
	Table 3: Percent of respondents reporting selected chronic diseases, by First Nations on- and off-reserve, Métis and non-Indigenous (non-Aboriginal) identity, Ontario, 2007–2010 ........................................... 35
	Table 3: Percent of respondents reporting selected chronic diseases, by First Nations on- and off-reserve, Métis and non-Indigenous (non-Aboriginal) identity, Ontario, 2007–2010 ........................................... 35

	 

	 

	Figure
	  
	HIGHLIGHTS 
	 
	Figure
	This report is jointly produced by CCO and Public Health Ontario. It provides  evidence that reducing chronic diseases is a leading health priority in Ontario.  The data reported highlight the considerable burden of disease that could be  reduced if more people in Ontario did not smoke, limited their alcohol consumption, were physically active and ate healthier. 
	The burden of chronic diseases 
	In 2015, chronic diseases caused about three-quarters of deaths in Ontario. Cancers, cardiovascular diseases, chronic lower respiratory diseases and diabetes were the  most common causes of chronic disease deaths in Ontario and were responsible  for 63.7 percent of deaths in 2015. There were more than half a million new cases  of these four diseases in 2015. Their estimated annual direct healthcare costs are  $10.5 billion (2010 estimate in 2018 dollars). In 2015, of the four leading causes  of chronic dise
	 Cancers caused the most deaths; 28,195 people died of cancer. 
	 Cancers caused the most deaths; 28,195 people died of cancer. 
	 Cancers caused the most deaths; 28,195 people died of cancer. 

	 Cardiovascular diseases accounted for the highest number of new cases of chronic disease. They were also responsible for the largest number of hospitalizations in 2016. 
	 Cardiovascular diseases accounted for the highest number of new cases of chronic disease. They were also responsible for the largest number of hospitalizations in 2016. 

	 There were 60,530 people newly diagnosed with chronic obstructive pulmonary disease, which is a major chronic lower respiratory disease, and tobacco smoking is its leading cause. 
	 There were 60,530 people newly diagnosed with chronic obstructive pulmonary disease, which is a major chronic lower respiratory disease, and tobacco smoking is its leading cause. 

	 About 1.3 million people were living with diabetes, making it the second most prevalent chronic disease, after cardiovascular diseases. Diabetes also increases the risk of dying from cardiovascular and other diseases. 
	 About 1.3 million people were living with diabetes, making it the second most prevalent chronic disease, after cardiovascular diseases. Diabetes also increases the risk of dying from cardiovascular and other diseases. 


	People in Ontario with the lowest socioeconomic status had disproportionately high rates of hospitalization in 2016 and deaths in 2015 due to a chronic disease. 
	Chronic disease risk factors 
	Chronic disease risk factors are common in Ontario adults and youth. In  2015/2016 in Ontario: 
	 17.9 percent of adults and 6.5 percent of youth reported smoking  tobacco daily or occasionally; 
	 17.9 percent of adults and 6.5 percent of youth reported smoking  tobacco daily or occasionally; 
	 17.9 percent of adults and 6.5 percent of youth reported smoking  tobacco daily or occasionally; 

	 20.5 percent of adults reported exceeding Canada’s Low-Risk Alcohol  Drinking Guidelines and 30.2 percent of youth reported having at least one  drink in the past year; 
	 20.5 percent of adults reported exceeding Canada’s Low-Risk Alcohol  Drinking Guidelines and 30.2 percent of youth reported having at least one  drink in the past year; 


	 42.4 percent of adults were physically inactive, reporting physical activity levels that did not meet national guidelines, and 72.8 percent of youth reported less time spent being physically active than recommended for their age group; 
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	 42.4 percent of adults were physically inactive, reporting physical activity levels that did not meet national guidelines, and 72.8 percent of youth reported less time spent being physically active than recommended for their age group; 

	 71.8 percent of adults and 76.6 percent of youth reported inadequate vegetable and fruit consumption, eating vegetables and fruit fewer than five times a day; 
	 71.8 percent of adults and 76.6 percent of youth reported inadequate vegetable and fruit consumption, eating vegetables and fruit fewer than five times a day; 

	 50.9 percent of adults and 65.9 percent of youth reported having two or more chronic disease risk factors, and only 12.7 percent of Ontario adults and 7.3 percent of youth reported having none of these risk factors (using different risk factor definitions for adults and youth); and  
	 50.9 percent of adults and 65.9 percent of youth reported having two or more chronic disease risk factors, and only 12.7 percent of Ontario adults and 7.3 percent of youth reported having none of these risk factors (using different risk factor definitions for adults and youth); and  

	 Ontario adults with the lowest socioeconomic status were more likely to be current smokers, physically inactive and consume vegetables and fruit fewer than five times a day than those with the highest socioeconomic status. 
	 Ontario adults with the lowest socioeconomic status were more likely to be current smokers, physically inactive and consume vegetables and fruit fewer than five times a day than those with the highest socioeconomic status. 


	Chronic disease risk factors have been observed to be more common in people with poor mental health. In Ontario in 2015/2016, compared to those with good, very good  or excellent mental health: 
	 Rates of daily or occasional tobacco smoking, physical inactivity and inadequate vegetable and fruit consumption were higher in adults reporting poor or fair self-perceived mental health; and 
	 Rates of daily or occasional tobacco smoking, physical inactivity and inadequate vegetable and fruit consumption were higher in adults reporting poor or fair self-perceived mental health; and 
	 Rates of daily or occasional tobacco smoking, physical inactivity and inadequate vegetable and fruit consumption were higher in adults reporting poor or fair self-perceived mental health; and 

	 Rates of daily or occasional tobacco smoking, underage drinking and inadequate vegetable and fruit consumption were higher in youth reporting poor or fair self-perceived mental health. 
	 Rates of daily or occasional tobacco smoking, underage drinking and inadequate vegetable and fruit consumption were higher in youth reporting poor or fair self-perceived mental health. 


	ECONOMIC BURDEN 
	The total annual economic burden of chronic disease risk factors is estimated to be  $7.0 billion for tobacco smoking, $4.5 billion for alcohol consumption, $2.6 billion  for physical inactivity and $5.6 billion for unhealthy eating, including $1.8 billion for inadequate vegetable and fruit consumption. 
	Chronic diseases in Indigenous peoples in Ontario 
	Chronic diseases have a disproportionately high impact on Indigenous peoples in Ontario. A number of chronic diseases, chronic disease deaths and risk factors are more common in Indigenous populations than in the non-Indigenous population, and  the incidence of cancer is increasing more rapidly in First Nations populations than  in the non-Indigenous population. 
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	Background 
	Chronic diseases commonly have a long duration and progress slowly. They have an impact on quality of life and require ongoing medical care.1 Many chronic diseases are preventable, yet they are the leading cause of death in Ontario. 
	Cancers, cardiovascular diseases, chronic lower respiratory diseases and diabetes are the most common causes of chronic disease deaths in Ontario. Based on estimates from the Public Health Agency of Canada, their estimated annual direct healthcare costs are $10.5 billion a year in Ontario.* Comparatively, Ontario spent $192 million on chronic disease prevention in 2016/2017.4 
	* Amount based on estimates from the Economic Burden of Illness in Canada custom report generator.2 The custom report generated for Ontario includes drug, hospital care and physician care costs for 2010, adjusted for 2018 dollars,3 for malignant neoplasms, diabetes mellitus, diseases of the circulatory system, chronic obstructive pulmonary disease, bronchiectasis and asthma. 
	* Amount based on estimates from the Economic Burden of Illness in Canada custom report generator.2 The custom report generated for Ontario includes drug, hospital care and physician care costs for 2010, adjusted for 2018 dollars,3 for malignant neoplasms, diabetes mellitus, diseases of the circulatory system, chronic obstructive pulmonary disease, bronchiectasis and asthma. 

	Tobacco smoking, exceeding recommended limits for alcohol consumption, physical inactivity and unhealthy eating are the main modifiable risk factors for chronic  diseases and their prevalence is considerable in Ontario. By reducing the prevalence  of these risk factors, there is potential to reduce the burden of chronic diseases.  People in Ontario could stay healthy and productive for longer, reducing healthcare  and broader societal costs.5,6 
	About this report 
	PURPOSE 
	This report was jointly produced by CCO and Public Health Ontario. It brings together data from a number of sources to provide evidence that reducing chronic diseases is a leading health priority in Ontario. It highlights the considerable burden of disease that could be reduced if a higher proportion of people in Ontario did not smoke, limited their alcohol consumption, were physically active and ate healthier. Ultimately, this report aims to improve the health of people in Ontario by supporting system plan
	This report presents key estimates of the burden of cancers, cardiovascular diseases, chronic lower respiratory diseases and diabetes, as well as the prevalence of tobacco smoking, exceeding recommended limits for alcohol consumption, physical inactivity and unhealthy eating for adults and youth in Ontario. A short section on the prevalence of people in Ontario who have two or more chronic disease risk factors is also included 
	because risk factors can act synergistically.7,8 This means that when risk factors  are combined, the increase in risk becomes greater than the effects of the individual  risk factors added together. 
	Disease burden in this report is measured through mortality, hospitalization, incidence and prevalence for the four major chronic diseases, as well as the prevalence, attributable mortality and economic costs of the four major risk factors. Although other measures of chronic disease burden, such as the number of years lived in poor health and informal caregiving costs, are important, they are not described in this report. In addition, this report focuses on reducing the number of people in Ontario diagnosed
	Brief sections addressing health inequities, which are barriers to reducing the  burden of chronic diseases, are included in this report. Two short sections examine  the relationships between socioeconomic status and chronic disease outcomes,  and between self-perceived mental health and the prevalence of chronic disease  risk factors. The report also features an overview of chronic diseases in Indigenous  peoples in Ontario, who have disproportionately high rates of chronic diseases,  mortality and risk fa
	* For detailed information on chronic diseases in Indigenous peoples in Ontario, please see Cancer Care Ontario’s 
	* For detailed information on chronic diseases in Indigenous peoples in Ontario, please see Cancer Care Ontario’s 
	* For detailed information on chronic diseases in Indigenous peoples in Ontario, please see Cancer Care Ontario’s 
	Path to Prevention: Recommendations for Reducing Chronic Disease in First Nations, Inuit and Métis
	Path to Prevention: Recommendations for Reducing Chronic Disease in First Nations, Inuit and Métis

	 report. 
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	DATA SOURCES AND ESTIMATES 
	This report brings together key estimates on chronic diseases in Ontario from a variety of sources, as described in 
	This report brings together key estimates on chronic diseases in Ontario from a variety of sources, as described in 
	Table 1
	Table 1

	. Abbreviations that are used to cite data sources in this report are also provided. Detailed descriptions of the methods used in producing these estimates are provided in a separate 
	technical appendix
	technical appendix

	 document and all the data for these estimates are presented in the 
	supplementary tables
	supplementary tables

	 of this report. 

	Estimates presented in this report are for Ontario as a whole. Some estimates are also available for sub-Ontario geographies, such as by public health unit and Local Health Integration Network through PHO’s online tool 
	Estimates presented in this report are for Ontario as a whole. Some estimates are also available for sub-Ontario geographies, such as by public health unit and Local Health Integration Network through PHO’s online tool 
	Snapshots
	Snapshots

	 and by Local Health Integration Network through Cancer Care Ontario’s 
	Ontario Cancer Profiles
	Ontario Cancer Profiles

	. With authorization to access the necessary data, estimates may be generated for additional geographies by consulting the methods in the accompanying 
	technical appendix
	technical appendix

	. 
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	THE BURDEN OF CHRONIC DISEASES 
	 
	Figure
	Overview 
	In 2015, chronic diseases caused about three-quarters of deaths in Ontario (IntelliHEALTH) (
	In 2015, chronic diseases caused about three-quarters of deaths in Ontario (IntelliHEALTH) (
	Figure 1
	Figure 1

	). Cancers, cardiovascular diseases, chronic lower respiratory diseases and diabetes were the most common causes of chronic disease deaths in Ontario and were responsible for 63.7 percent of all deaths in 2015 (85.8 percent of chronic disease deaths). There were 566,556 new cases of these four major chronic diseases in Ontario in 2015 (CCDSS).  

	Figure 1: Causes of death, all causes and chronic disease causes, Ontario, 2015 
	 
	 
	InlineShape

	 
	Source: Death (Vital Statistics – Death), Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, Extracted March 5, 2019. 
	Prepared by: Public Health Ontario, Health Promotion, Chronic Disease, and Injury Prevention; Cancer Care Ontario, Prevention and Cancer Control (Population Health and Prevention). 
	Notes: Cause of death based on primary cause, Ontario residents only. Data are presented in Supplementary Table S1. Download supplementary tables at 
	Notes: Cause of death based on primary cause, Ontario residents only. Data are presented in Supplementary Table S1. Download supplementary tables at 
	ccohealth.ca/cdburden
	ccohealth.ca/cdburden

	. 

	  
	Cancers, cardiovascular diseases, chronic lower respiratory diseases and diabetes  are described in this section using the most recent data available for Ontario.  The descriptions include: 
	 The number of deaths in 2015; 
	 The number of deaths in 2015; 
	 The number of deaths in 2015; 

	 The incidence of disease, including the number of new cases diagnosed in 2015 and the age-standardized incidence rate (cases per 100,000) in 2015 compared with 2000;  
	 The incidence of disease, including the number of new cases diagnosed in 2015 and the age-standardized incidence rate (cases per 100,000) in 2015 compared with 2000;  

	 The prevalence, or number, of people in Ontario living with a diagnosis in 2015; 
	 The prevalence, or number, of people in Ontario living with a diagnosis in 2015; 

	 The number of hospitalizations in 2016; and 
	 The number of hospitalizations in 2016; and 

	 Estimates of the proportion of new cases that may be preventable.  
	 Estimates of the proportion of new cases that may be preventable.  


	A discussion of the link between socioeconomic status and chronic disease outcomes is included at the end of this section. Definitions for low and high socioeconomic status are found in the 
	A discussion of the link between socioeconomic status and chronic disease outcomes is included at the end of this section. Definitions for low and high socioeconomic status are found in the 
	technical appendix
	technical appendix

	. 

	Cancer 
	In 2015, 28,195 people died of cancer in Ontario (IntelliHEALTH) and an estimated 83,326 new cases of cancer were diagnosed in people of all ages* (Cancer Care Ontario). The most commonly diagnosed cancers in males were prostate, lung and colorectal, and the most deaths were caused by lung, colorectal and prostate cancers. In females, the leading cancers were breast, lung and colorectal, and the most deaths were caused by lung, breast and colorectal cancers (Cancer Care Ontario).  
	* Estimate includes all new cases of invasive neoplasia except for basal cell and squamous  cell skin cancers. 
	* Estimate includes all new cases of invasive neoplasia except for basal cell and squamous  cell skin cancers. 

	In 2015, the age-standardized incidence of cancer was 571 cases per 100,000 people, compared to 538 cases per 100,000 people in 2000 (Cancer Care Ontario). 
	In 2013, 585,016 people living in Ontario had received a cancer diagnosis in the past 30 years, and 370,713 had received a cancer diagnosis in the past 10 years.10  
	In 2016, there were 57,768 hospitalizations for all cancer types (IntelliHEALTH). 
	Large-scale population studies suggest that about four in 10 cases of cancer can be prevented by eliminating modifiable risk factors.11-13 Tobacco smoking is responsible for the largest proportion of preventable cancers.11-13 Alcohol consumption, physical inactivity and unhealthy eating are also major causes of preventable cancers.11-13 
	  
	Cardiovascular diseases 
	Cardiovascular diseases caused 26,012 deaths in Ontario in 2015 (IntelliHEALTH). 
	Cardiovascular diseases caused 26,012 deaths in Ontario in 2015 (IntelliHEALTH). 
	Table 2
	Table 2

	 provides the number of new cases diagnosed and the prevalence, or number of people living with a diagnosis, for ischemic heart disease (heart disease due to narrowed arteries), acute myocardial infarction (heart attack), stroke and hypertension in people in Ontario, ages 20 and older, in 2015. 
	Table 2
	Table 2

	 also shows new diagnoses and prevalence of heart failure in those ages 40 and older. The prevalence of cardiovascular diseases includes all people in Ontario living with a diagnosis in 2015, including those who were newly diagnosed that year.  

	Table 2: New cases, prevalence and age-standardized incidence rate (ASIR) of cardiovascular diseases per 100,000 people, Ontario 
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	Source: Canadian Chronic Disease Surveillance System 2017 (Public Health Agency of Canada). Available at: 
	Source: Canadian Chronic Disease Surveillance System 2017 (Public Health Agency of Canada). Available at: 
	infobase.phac-aspc.gc.ca/ccdss-scsmc/data-tool/
	infobase.phac-aspc.gc.ca/ccdss-scsmc/data-tool/

	. 

	Prepared by: Public Health Ontario, Health Promotion, Chronic Disease, and Injury Prevention; Cancer Care Ontario, Prevention and Cancer Control (Population Health and Prevention). 
	Notes: Prevalence counts all people in Ontario living with a diagnosis in 2015, including new cases. Disease definitions: Ischemic heart disease refers to impaired heart function due to arterial plaque, reducing the supply of oxygenated blood to the heart.14 Acute myocardial infarction or a heart attack occurs when a blood clot forms around plaque in the arteries, suddenly blocking the supply of blood to the heart.15 Stroke occurs when the supply of oxygenated blood to the brain is interrupted.14 Heart fail
	Notes: Prevalence counts all people in Ontario living with a diagnosis in 2015, including new cases. Disease definitions: Ischemic heart disease refers to impaired heart function due to arterial plaque, reducing the supply of oxygenated blood to the heart.14 Acute myocardial infarction or a heart attack occurs when a blood clot forms around plaque in the arteries, suddenly blocking the supply of blood to the heart.15 Stroke occurs when the supply of oxygenated blood to the brain is interrupted.14 Heart fail
	ccohealth.ca/cdburden
	ccohealth.ca/cdburden

	. 

	  
	The age-standardized incidence rates for each of these cardiovascular diseases  were lower in 2015 than in 2000 (
	The age-standardized incidence rates for each of these cardiovascular diseases  were lower in 2015 than in 2000 (
	Table 2
	Table 2

	).  

	In 2016, there were 138,688 hospitalizations for cardiovascular diseases (IntelliHEALTH). 
	Hypertension is included in 
	Hypertension is included in 
	Table 2
	Table 2

	 because although it is not a cardiovascular  disease, it is considered a major cardiovascular disease risk factor and is treated even  if there is no definitive cardiovascular disease diagnosis. In Ontario, hypertension is associated with $273 million in annual direct healthcare costs,* and in 2015, it was  the main cause of 555 deaths.17 

	* Amount based on estimates from the Economic Burden of Illness in Canada custom report  generator.2 The custom report generated for Ontario includes drug, hospital care and physician  care costs for 2010, adjusted for 2018 dollars.3 
	* Amount based on estimates from the Economic Burden of Illness in Canada custom report  generator.2 The custom report generated for Ontario includes drug, hospital care and physician  care costs for 2010, adjusted for 2018 dollars.3 

	The percentage estimates of cardiovascular diseases that could be prevented  by reducing risk factors such as smoking tobacco, alcohol consumption, unhealthy  eating and physical inactivity vary across a number of studies.18-21 For example,  a large international study suggests that 90 percent of first myocardial infarctions in  men and 94 percent in women may be preventable.21 A large American study found  that modifiable risk factors accounted for approximately 65 to 90 percent of cardiovascular disease i
	Chronic lower respiratory diseases 
	Chronic lower respiratory diseases caused 4,297 deaths in 2015 (IntelliHEALTH). Chronic obstructive pulmonary disease (COPD) and asthma are two major  chronic lower respiratory diseases.22,23 COPD refers to a group of lung diseases, including emphysema and chronic bronchitis.24 Deaths caused by COPD may  be underestimated by about 50 percent because COPD can lead to death due  to pneumonia and cardiovascular diseases.25 
	In 2015, 60,530 people in Ontario ages 35 and older were newly diagnosed with COPD and 883,440 were living with a COPD diagnosis (CCDSS). A total of 61,580 people in Ontario ages 1 and older were newly diagnosed with asthma and about 1.9 million were living with an asthma diagnosis (CCDSS).  
	The age-standardized incidence rates for COPD were 1,104 cases per 100,000  in 2000 and 783 cases per 100,000 in 2015 (CCDSS). For asthma, the age-standardized incidence rates were 1,001 cases per 100,000 in 2000 and  499 cases per 100,000 in 2015 (CCDSS).  
	In 2016, there were 26,337 hospitalizations for COPD and 4,752 hospitalizations  for asthma (IntelliHEALTH).  
	Smoking is the leading cause of COPD and worsens existing asthma in adults;26 second-hand smoke also has some effect in the development of asthma in children.27 
	Diabetes 
	Diabetes occurs when the body cannot produce enough insulin or cannot properly use insulin, which is needed to convert sugar into energy.28 In 2015, 2,698 people died of diabetes in Ontario (IntelliHEALTH). Similar to COPD, deaths from diabetes are underestimated because this disease also increases the risk of dying from other conditions, including cardiovascular diseases and colorectal cancer.29,30 
	In 2015, 81,700 people in Ontario ages 1 and older were newly diagnosed with  diabetes and 1.3 million were living with a diagnosis of the disease (CCDSS).  
	The age-standardized incidence of diabetes increased from 660 cases per 100,000  in 2000 to 853 cases per 100,000 in 2006, followed by a decrease to 640 cases per 100,000 in 2015 (CCDSS).  
	In 2016, there were 14,509 hospitalizations for diabetes in Ontario (IntelliHEALTH). 
	Four large-scale trials suggest that 50 to 60 percent of type 2 diabetes may be preventable by eliminating modifiable risk factors such as physical inactivity, low vegetable and fruit consumption, and tobacco smoking.31-34 About 90 percent of Canadians with diabetes have type 2 diabetes.35 
	  
	In brief: Socioeconomic status and chronic disease outcomes 
	A number of factors, such as income, education and housing status, form the basis of someone’s socioeconomic status and shape the foundation for good health.36 In 2015/2016, people in Ontario ages 12 and older with the lowest socioeconomic status were more likely to report having cardiovascular diseases, chronic lower respiratory diseases and diabetes than those with the highest socioeconomic status (ON-Marg, Statistics Canada) (Supplementary Tables S5–S7). Self-reported cancer prevalence was evenly distrib
	However, people in Ontario who had the lowest socioeconomic status were  significantly more likely to die of cancers, cardiovascular diseases, chronic lower respiratory diseases and diabetes in 2015 (ON-Marg, IntelliHEALTH) (
	However, people in Ontario who had the lowest socioeconomic status were  significantly more likely to die of cancers, cardiovascular diseases, chronic lower respiratory diseases and diabetes in 2015 (ON-Marg, IntelliHEALTH) (
	Figure 2
	Figure 2

	). Because reported cancer prevalence is similar across groups, the difference in  cancer mortality could be due to earlier stage of diagnoses and better survival in  people with higher socioeconomic status.37  

	Those with the lowest socioeconomic status also had more hospitalizations due to cancers, cardiovascular diseases, lower respiratory diseases and diabetes in 2016 compared to those with higher socioeconomic status (ON-Marg, IntelliHEALTH) (Supplementary Tables S9–S12).  
	Figure 2: Mortality (rate per 100,000 people) with selected chronic diseases as the main cause, by material deprivation quintile, Ontario, 2015 
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	Sources: Matheson, FI; Ontario Agency for Health Protection and Promotion (Public Health Ontario). 2016 Ontario marginalization index. Toronto: Providence St. Joseph’s and St. Michael’s Healthcare; 2018. Joint publication with Public Health Ontario. Death (Vital Statistics – Death), Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, Extracted February 2019. 
	Prepared by:  Public Health Ontario, Health Promotion, Chronic Disease and Injury Prevention; Cancer Care Ontario, Prevention and Cancer Control (Population Health and Prevention). 
	Notes: Mortality rate per 100,000 people in the general population. I––I represents 95% confidence intervals. * 
	Notes: Mortality rate per 100,000 people in the general population. I––I represents 95% confidence intervals. * 
	Significant inequality in mortality, determined by Slope Index of 
	Inequality (SII) and Relative Index of Inequality (RII)
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	CHRONIC DISEASE RISK FACTORS 
	 
	Figure
	Overview 
	Tobacco smoking, alcohol consumption that exceeds recommended limits,  physical inactivity and unhealthy eating are common in Ontario. In 2015/2016,  only 12.7 percent of Ontario adults and 7.3 percent of youth reported having  none of these risk factors (Statistics Canada).  
	This section provides: 
	 Estimates of the percentage of deaths that are due to each risk factor in Ontario; 
	 Estimates of the percentage of deaths that are due to each risk factor in Ontario; 
	 Estimates of the percentage of deaths that are due to each risk factor in Ontario; 

	 Risk factor prevalence rates for Ontario adults and youth in 2015/2016; 
	 Risk factor prevalence rates for Ontario adults and youth in 2015/2016; 

	 Differences in risk factor prevalence by socioeconomic status (area-level as a proxy for individual-level socioeconomic status); 
	 Differences in risk factor prevalence by socioeconomic status (area-level as a proxy for individual-level socioeconomic status); 

	 Changes in risk factor prevalence in 2013/2014 compared to 2003 (comparisons with 2015/2016 are not appropriate due to a redesign of the Canadian Community Health Survey); 
	 Changes in risk factor prevalence in 2013/2014 compared to 2003 (comparisons with 2015/2016 are not appropriate due to a redesign of the Canadian Community Health Survey); 

	 Estimates of the economic burden of each of the four risk factors based on a systematic search of the literature published from 2013 to 2018 (all costs are provided in 2018 Canadian dollars); and 
	 Estimates of the economic burden of each of the four risk factors based on a systematic search of the literature published from 2013 to 2018 (all costs are provided in 2018 Canadian dollars); and 

	 The prevalence of adults and youth in Ontario who have multiple risk factors. 
	 The prevalence of adults and youth in Ontario who have multiple risk factors. 


	The economic burden estimates include direct healthcare costs (e.g., hospital  care, ambulatory care, physician services and prescription drugs) and indirect  costs (e.g., lost productivity due to disability and premature mortality). Studies  from high-income countries that used different risk factor definitions and examined  different types of direct healthcare and indirect costs were included. More details  on these studies and the methodology used to generate the estimates can be found  in a separate 
	The economic burden estimates include direct healthcare costs (e.g., hospital  care, ambulatory care, physician services and prescription drugs) and indirect  costs (e.g., lost productivity due to disability and premature mortality). Studies  from high-income countries that used different risk factor definitions and examined  different types of direct healthcare and indirect costs were included. More details  on these studies and the methodology used to generate the estimates can be found  in a separate 
	technical appendix
	technical appendix

	. 

	A discussion on self-perceived mental health and chronic disease risk factor prevalence is provided at the end of this section. 
	Tobacco smoking  
	 
	Figure
	Tobacco smoking remains a major cause of chronic diseases in Ontario. Tobacco smoking causes cardiovascular diseases, chronic lower respiratory diseases, lung cancer and almost 20 other types of cancer.26 Based on estimates for 2007, about 23.7 percent of deaths in Ontario were due to tobacco smoking.38 Although, using tobacco in other forms and exposure to second-hand smoke also increase the risk of chronic diseases, they are not examined in this report. 
	In 2015/2016, 1.9 million adults in Ontario (17.9 percent) ages 20 and older were current tobacco smokers, reporting daily or occasional tobacco cigarette smoking (Statistics Canada) (see 
	In 2015/2016, 1.9 million adults in Ontario (17.9 percent) ages 20 and older were current tobacco smokers, reporting daily or occasional tobacco cigarette smoking (Statistics Canada) (see 
	Figure 3
	Figure 3

	 for the prevalence of risk factors in adults). The prevalence of current smokers decreased from 2003 to 2013/2014 by 4.5 percentage points (19.2 percent relative change).39 Lower smoking rates in adults will likely contribute to fewer deaths from smoking in future years, but the current prevalence of smoking remains high. 

	Ontario adults with the lowest socioeconomic status had the highest  smoking rates in 2015/2016, at 25.3 percent (ON-Marg, Statistics Canada)  (Supplementary Table S17). Adults with the highest socioeconomic status  reported the lowest smoking rate (13.5 percent) in 2015/2016. 
	In youth ages 12 to 19, 6.5 percent were current smokers, reporting daily or  occasional tobacco cigarette smoking (Statistics Canada) (see 
	In youth ages 12 to 19, 6.5 percent were current smokers, reporting daily or  occasional tobacco cigarette smoking (Statistics Canada) (see 
	Figure 4
	Figure 4

	 for the prevalence of risk factors in youth). 

	A review of cost estimates for Canada finds an average per capita direct healthcare  cost from tobacco smoking of $192 and an average indirect per capita cost of $295.40-43 When these averages were applied to the Ontario population, the direct healthcare  cost of smoking per year was an estimated $2.7 billion and the indirect cost was  $4.2 billion, totalling almost $7.0 billion. 
	Internationally, studies in high-income countries have estimated per capita  direct healthcare costs from tobacco that range from $5 to $588, depending  
	on the methodology used.26,44-47 Indirect per capita cost estimates range  from $76 to $930.26,45,48  
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	In 2017, 21.6 percent of Ontario students in Grades 7 to 12 reported ever 
	having used e
	-
	cigarettes,
	50
	 
	and in 2016/2017, 9.9 percent of Ontario students in 
	Grades 10 to 12 reported use in the past 30 days.
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	These rates of e
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	may affect future tobacco smoking in Ontario. For more information on e
	-
	cigarettes, 
	please see Public Health Ontario’s report, 
	Current Evidence on E-Cigarettes: A Summary of Potential Impacts
	Current Evidence on E-Cigarettes: A Summary of Potential Impacts

	. 


	 
	Alcohol consumption 
	 
	Figure
	Alcohol consumption causes oral, pharyngeal, laryngeal, esophageal, colorectal, liver and breast cancers.52,53 No safe limit of alcohol consumption has been identified to prevent the development of these cancers and the overall risk of cancer increases at higher levels of consumption.52,53 Heavy alcohol consumption is an established cause of cardiovascular diseases and diabetes.54 An estimated 12.8 percent of deaths in 2007 in Ontario were due to heavy alcohol consumption (10 or more drinks per week for men
	In 2015/2016, 2.1 million adults in Ontario (20.5 percent) ages 19 and older exceeded the recommended limits of Canada’s Low-Risk Alcohol Drinking Guidelines* (Statistics Canada) (see 
	In 2015/2016, 2.1 million adults in Ontario (20.5 percent) ages 19 and older exceeded the recommended limits of Canada’s Low-Risk Alcohol Drinking Guidelines* (Statistics Canada) (see 
	Figure 3
	Figure 3

	 for the prevalence of risk factors in adults). The prevalence of adults exceeding Canada’s Low-Risk Alcohol Drinking Guidelines decreased from 2003 to 2013/2014 by 2.6 percentage points (11.2 percent relative change).56 

	* Canada’s Low-Risk Alcohol Drinking Guidelines recommend no more than two drinks a day or 10 drinks a week for women, no more than three drinks a day or 15 drinks a week for men, and at least two non-drinking days per week.55 
	* Canada’s Low-Risk Alcohol Drinking Guidelines recommend no more than two drinks a day or 10 drinks a week for women, no more than three drinks a day or 15 drinks a week for men, and at least two non-drinking days per week.55 

	Exceeding recommended limits for alcohol consumption was highest among adults in Ontario with the highest socioeconomic status in 2015/2016 (ON-Marg, Statistics Canada) (Supplementary Table S18). However, among Ontario adults ages 25 and older who reported at least one heavy drinking episode in the past month (four or more drinks for women and five or more drinks for men), adults living in lower income neighbourhoods were more likely to report heavy drinking episodes at least once a week and consuming a gre
	Underage drinking increases the risk of heavy alcohol consumption in adulthood.59 In 2015/2016, 30.2 percent of youth ages 12 to 18 reported consuming at least one drink in the past year (Statistics Canada) (see 
	Underage drinking increases the risk of heavy alcohol consumption in adulthood.59 In 2015/2016, 30.2 percent of youth ages 12 to 18 reported consuming at least one drink in the past year (Statistics Canada) (see 
	Figure 4
	Figure 4

	 for the prevalence of risk factors in youth). Underage drinking was highest in youth with higher socioeconomic status in Ontario (ON-Marg, Statistics Canada) (Supplementary Table S23). 

	These estimates of alcohol consumption are based on self-reporting.  Objectively measured rates are likely higher because alcohol consumption  has been shown to be under-reported.60 
	A review of cost estimates for Canada found an average per capita direct healthcare cost from all alcohol consumption (rather than only heavy alcohol consumption) of  $111 and an average indirect per capita cost of $188.40,41,43 When these averages  were applied to the Ontario population, alcohol consumption resulted in an  estimated $1.6 billion in direct healthcare costs a year and $2.9 billion in  indirect costs, totalling $4.5 billion. 
	Internationally, two studies estimated direct healthcare and indirect costs for all  alcohol consumption.61,62 The per capita estimates were $115 and $186 for direct healthcare costs and $82 and $2,761 for indirect costs.61,62 
	  
	Physical inactivity 
	 
	Figure
	Physical inactivity is a well-established risk factor for chronic diseases. Rates of death due to all causes, ischemic heart disease, stroke, type 2 diabetes, colorectal cancer  and cardiorespiratory impairment increase at higher levels of physical inactivity.63,64 Some evidence shows that the risk of breast and endometrial cancers likely  increases with physical inactivity.65 An estimated 23.0 percent of deaths in Ontario in 2007 were due to physical inactivity.38 
	In 2015/2016, 4.6 million adults in Ontario (42.4 percent) ages 18 and older reported not meeting recommended physical activity levels based on the Canadian Physical Activity Guidelines* (Statistics Canada) (see 
	In 2015/2016, 4.6 million adults in Ontario (42.4 percent) ages 18 and older reported not meeting recommended physical activity levels based on the Canadian Physical Activity Guidelines* (Statistics Canada) (see 
	Figure 3
	Figure 3

	 for the prevalence of risk factors in adults).  

	* The Canadian Physical Activity Guidelines recommend that adults ages 18 and older should  accumulate at least 150 minutes of moderate- to vigorous-intensity aerobic physical activity per week  for 10 minutes or more at a time.66 
	* The Canadian Physical Activity Guidelines recommend that adults ages 18 and older should  accumulate at least 150 minutes of moderate- to vigorous-intensity aerobic physical activity per week  for 10 minutes or more at a time.66 
	† The Canadian 24-Hour Movement Guidelines for Children and Youth (ages 5 to 17) recommend  that youth ages 12 to 17 accumulate at least 60 minutes of moderate- to vigorous-intensity physical activity daily. This should include vigorous-intensity activities at least three days per week. The  guidelines also recommend activities to strengthen muscle and bone at least three days per week.66  Only daily moderate-to vigorous-intensity physical activity and not types of activities are included in  the physical i

	In Ontario, physical inactivity is higher in adults with the lowest socioeconomic status than in those with the highest socioeconomic status (44.1 percent versus 37.3 percent) (ON-Marg, Statistics Canada) (Supplementary Table S19). 
	In Ontario youth ages 12 to 17, 72.8 percent did not meet recommended levels of physical activity based on the Canadian 24-Hour Movement Guidelines for Children  and Youth (ages 5 to 17)† (Statistics Canada) (see 
	In Ontario youth ages 12 to 17, 72.8 percent did not meet recommended levels of physical activity based on the Canadian 24-Hour Movement Guidelines for Children  and Youth (ages 5 to 17)† (Statistics Canada) (see 
	Figure 4
	Figure 4

	 for the prevalence of risk factors in youth). These guidelines recommend higher levels of physical activity for youth than for adults.66 

	In 2013/2014, the self-reported physical inactivity rates (measured only for leisure time and based on energy expenditure values) for adults and youth in Ontario improved  and were lower than in 2003.67 
	These estimates are based on self-reporting. Objectively measured rates  of physical inactivity are likely higher because self-reported physical activity has been  shown to be over-reported.68  
	Expenditures linked to physical inactivity were identified in nine studies,40,41,69-75 including three that provided estimates for Canada.40,41,69 In the studies for Canada,  the average estimated per capita direct healthcare cost was $69 and the average estimated per capita indirect cost was $115.40,41,69 No recent studies for Ontario were identified. When these average estimates for Canada were applied to the Ontario population, the direct healthcare cost spent by the province on physical inactivity was $
	Internationally, studies for high-income countries have estimated direct per capita healthcare costs linked to physical inactivity that range from $5 to $120.69-75 Indirect  per capita cost estimates range from $6 to $285.69-75  
	SEDENTARY BEHAVIOUR AND SCREEN TIME 
	Research identifies sedentary behaviour as a risk factor for chronic diseases that is separate from physical inactivity.76 Sedentary behaviour involves engaging in specific activities while sitting or lying down that expend low levels of metabolic energy, such as watching television, using a computer and other time spent using a screen.76  
	In 2015/2016, the average recreational screen time for adults ages 18 and older in Ontario was 22.2 hours per week or 3.2 hours per day (Statistics Canada) (Supplementary Table S15). The Canadian 24-Hour Movement Guidelines for Children and Youth (ages 5 to 17) recommend a maximum of two hours per day of recreational screen time for youth ages 12 to 17,77 but in 2015/2016, 65.0 percent of youth ages 12 to 17 exceeded this maximum (Statistics Canada) (Supplementary Table S16).  
	Recreational screen time was higher among people with lower socioeconomic status. Adults with the lowest socioeconomic status reported the highest recreational screen time, at an average of 24.1 hours per week, and adults with the highest socioeconomic status reported the lowest recreational screen time, at 21.2 hours per week (ON-Marg, Statistics Canada) (Supplementary Table S20). 
	  
	Unhealthy eating 
	 
	Figure
	Daily frequency of vegetable and fruit consumption is a mark of overall diet quality,78 and it has an independent and inverse association with the risk of cardiovascular diseases.79,80 Vegetable and fruit consumption, excluding potatoes and other starchy vegetables, may also protect from the development of some aerodigestive* cancers.81 There is limited evidence that vegetable and fruit consumption may have a protective effect against chronic obstructive pulmonary disease and asthma.82,83 Vegetable and frui
	* The World Cancer Research Fund uses the term “aerodigestive cancers” to include head and neck cancers and esophageal cancer.81 
	* The World Cancer Research Fund uses the term “aerodigestive cancers” to include head and neck cancers and esophageal cancer.81 

	In Ontario in 2015/2016, 7.1 million adults ages 20 and older (71.8 percent) reported inadequate vegetable and fruit consumption, or consumption of vegetables and fruit (excluding potatoes) fewer than five times a day (Statistics Canada) (see Figure 3  for the prevalence of risk factors in adults).  
	Inadequate vegetable and fruit consumption is slightly higher in adults with lower socioeconomic status (ON-Marg, Statistics Canada) (Supplementary Table S21). 
	In youth ages 12 to 19, 76.6 percent reported inadequate vegetable and fruit consumption in 2015/2016 (Statistics Canada) (see 
	In youth ages 12 to 19, 76.6 percent reported inadequate vegetable and fruit consumption in 2015/2016 (Statistics Canada) (see 
	Figure 4
	Figure 4

	 for the prevalence  of risk factors in youth).  

	From 2003 to 2013/2014, the prevalence of adults and youth in Ontario who reported inadequate vegetable and fruit consumption increased by 3.2 percentage points (5.5 percent relative change).84 
	No international studies and three Canadian studies were identified that linked expenditures to inadequate vegetable and fruit consumption.40,41,85 Per capita  estimates averaged $41 in direct healthcare costs and $82 in indirect costs across  
	the three studies. When these estimates were applied to the Ontario population,  direct healthcare cost spent by the province on inadequate vegetable and fruit consumption was $584 million a year and the indirect cost was $1.2 billion, totalling  $1.8 billion. Additionally, two Canadian studies examining expenditures linked to poor diet quality were identified.86,87 In these two studies, per capita estimates averaged $137 in direct healthcare costs and $257 in indirect costs.86,87 When these estimates were 
	Figure 3: Percent of adults reporting selected chronic disease risk factors, Ontario, 2015/2016 
	 
	 
	InlineShape

	Source: Canadian Community Health Survey, 2015/2016, Statistics Canada. 
	Prepared by: Public Health Ontario, Health Promotion, Chronic Disease and Injury Prevention; Cancer Care Ontario, Prevention and Cancer Control (Population Health and Prevention). 
	Notes: I––I represents 95% confidence intervals. Current smoking (ages 20 and older) = respondents who are daily or occasional smokers. Excess alcohol consumption (ages 19 and older) = respondents who exceed Canada’s Low-Risk Alcohol Drinking Guidelines, which recommend no more than 2 drinks a day or 10 drinks a week for women and no more than 3 drinks a day or 15 drinks a week for men, and at least 2 non-drinking days per week. Physical inactivity (ages 18 and older) = respondents whose levels of physical 
	Notes: I––I represents 95% confidence intervals. Current smoking (ages 20 and older) = respondents who are daily or occasional smokers. Excess alcohol consumption (ages 19 and older) = respondents who exceed Canada’s Low-Risk Alcohol Drinking Guidelines, which recommend no more than 2 drinks a day or 10 drinks a week for women and no more than 3 drinks a day or 15 drinks a week for men, and at least 2 non-drinking days per week. Physical inactivity (ages 18 and older) = respondents whose levels of physical 
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	Figure 4: Percent of youth reporting selected chronic disease risk factors, Ontario, 2015/2016 
	 
	 
	InlineShape

	Source: Canadian Community Health Survey, 2015/2016, Statistics Canada. 
	Prepared by: Public Health Ontario, Health Promotion, Chronic Disease and Injury Prevention; Cancer Care Ontario, Prevention and Cancer Control (Population Health and Prevention). 
	Notes: I––I represents 95% confidence intervals. Current smoking (ages 12 to 19) = respondents who are daily or occasional smokers. Underage drinking (ages 12 to 18) = at least 1 drink in the past 12 months. Physical inactivity (ages 12 to 17) = respondents whose levels of physical activity do not meet the Canadian 24-Hour Movement Guidelines for Children and Youth (ages 5 to 17), which recommend that youth ages 12 to 17 accumulate at least 60 minutes of moderate- to vigorous-intensity physical activity dai
	Notes: I––I represents 95% confidence intervals. Current smoking (ages 12 to 19) = respondents who are daily or occasional smokers. Underage drinking (ages 12 to 18) = at least 1 drink in the past 12 months. Physical inactivity (ages 12 to 17) = respondents whose levels of physical activity do not meet the Canadian 24-Hour Movement Guidelines for Children and Youth (ages 5 to 17), which recommend that youth ages 12 to 17 accumulate at least 60 minutes of moderate- to vigorous-intensity physical activity dai
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	Multiple risk factors 
	Having two or more risk factors for chronic diseases can create a synergistic effect.7,8 This means that when risk factors are combined, the increase in risk becomes greater than the effects of the individual risk factors added together. Smoking tobacco and alcohol consumption have a synergistic effect in increasing the risk of some cancers.52,92,93 In addition, a recent study from New Zealand found that people who increased their physical activity and improved their diet were 17.5 times more likely to lose
	In 2015/2016, 50.9 percent of adults in Ontario ages 18 and older reported having two or more of the four major risk factors for chronic diseases (Statistics Canada) (
	In 2015/2016, 50.9 percent of adults in Ontario ages 18 and older reported having two or more of the four major risk factors for chronic diseases (Statistics Canada) (
	Figure 5
	Figure 5

	). 

	Having two or more risk factors is slightly more common in adults in Ontario  with the lowest socioeconomic status (53.3 percent) than in those with the  highest socioeconomic status (46.7 percent) (ON-Marg, Statistics Canada) (Supplementary Table S29). 
	  
	  
	HEALTHY BODY WEIGHTS 
	Healthy eating combined with physical activity are important for maintaining a healthy body weight. Complex factors such as the cost and availability of healthy foods, competing life concerns, available options for physical activity, personal biological constitution and mental health status are also determinants of healthy body weights.88 
	Overweight and obesity, commonly measured by body mass index (BMI) and  waist circumference are independent risk factors for several cancers, ischemic  heart disease and diabetes.89,90  
	In 2015/2016, 61.5 percent of adults in Ontario ages 18 and older had a BMI of  25 or higher, which is classified as overweight or obese.91 The percentage of  Ontario adults ages 18 and older who were overweight or obese was higher in 2013/2014 than in 2003.84 

	Figure 5: Percent of adults (ages 18+) reporting 0–4 risk factors, Ontario, 2015/2016 
	 
	 
	InlineShape

	Source: Canadian Community Health Survey, 2015/2016, Statistics Canada. 
	Prepared by: Public Health Ontario, Health Promotion, Chronic Disease and Injury Prevention;  Cancer Care Ontario, Prevention and Cancer Control (Population Health and Prevention). 
	Notes: Risk factors: current smoking, excess alcohol consumption, physical inactivity, inadequate vegetable and fruit consumption. Data are presented in  Supplementary Table S27. Download supplementary tables at 
	Notes: Risk factors: current smoking, excess alcohol consumption, physical inactivity, inadequate vegetable and fruit consumption. Data are presented in  Supplementary Table S27. Download supplementary tables at 
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	In youth ages 12 to 17, 65.9 percent reported having two or more of the four major risk factors that are defined for their age group (Statistics Canada) (
	In youth ages 12 to 17, 65.9 percent reported having two or more of the four major risk factors that are defined for their age group (Statistics Canada) (
	Figure 6
	Figure 6

	). This rate cannot be compared to the rate for adults because the risk factors are defined differently for youth and adults. 

	Figure 6: Percent of youth (ages 12–17) reporting 0–4 risk factors, Ontario, 2015/2016 
	 
	 
	InlineShape

	 
	Source: Canadian Community Health Survey, 2015/2016, Statistics Canada. 
	Prepared by: Public Health Ontario, Health Promotion, Chronic Disease and Injury Prevention; Cancer Care Ontario, Prevention and Cancer Control (Population Health and Prevention). 
	Notes: C = interpret estimate with caution due to high sampling variability. Risk factors: current smoking, underage drinking, physical inactivity, inadequate vegetable and fruit consumption. Data are presented in Supplementary Table S28. Download supplementary tables at 
	Notes: C = interpret estimate with caution due to high sampling variability. Risk factors: current smoking, underage drinking, physical inactivity, inadequate vegetable and fruit consumption. Data are presented in Supplementary Table S28. Download supplementary tables at 
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	In brief: Mental health and chronic disease risk factors 
	Mental health issues, including substance use disorders, have emerged as widely recognized influences and priorities for improving chronic disease outcomes.95 Many studies in a number of countries show that people with poor mental health or an addiction are more likely to have chronic disease risk factors.96-98 For example, depression may be associated with the development of increased sedentary behaviours and physical inactivity,97 and nicotine addiction is the main determinant of tobacco smoking.26,49 In 
	This section analyzes the connection between chronic disease risk factors and self-perceived mental health in Ontario adults and youth to identify whether these risk factors are more common in those with poorer mental health. Although the direct relationship between poor mental health and chronic disease outcomes is not examined in this report, it is also an important consideration. 
	In 2015/2016, rates of current smoking, physical inactivity and inadequate vegetable and fruit consumption were higher in Ontario adults reporting poor or fair self-perceived mental health than in adults reporting good, very good or excellent self-perceived mental health (Statistics Canada) (
	In 2015/2016, rates of current smoking, physical inactivity and inadequate vegetable and fruit consumption were higher in Ontario adults reporting poor or fair self-perceived mental health than in adults reporting good, very good or excellent self-perceived mental health (Statistics Canada) (
	Figure 7
	Figure 7

	).  

	Recreational screen time was also higher in Ontario adults with poor or fair mental health (29.8 hours per week) than in adults with good, very good or excellent mental health (21.5 hours per week) (ON-Marg, Statistics Canada) (Supplementary Table S33). 
	Adults with poor or fair self-perceived mental health in Ontario are also more likely to have multiple risk factors (two or more) than adults with good, very good or excellent self-perceived mental health (Statistics Canada) (Supplementary Table S34). 
	 
	  
	Figure 7: Percent of adults reporting selected chronic disease risk factors, by self-perceived mental health, Ontario, 2015/2016 
	 
	 
	InlineShape

	Source:  Canadian Community Health Survey, 2015/2016, Statistics Canada. 
	Prepared by:  Public Health Ontario, Health Promotion, Chronic Disease and Injury Prevention; Cancer Care Ontario, Prevention and Cancer Control (Population Health and Prevention). 
	Notes: I––I represents 95% confidence intervals. Current smoking (ages 20 and older) = people who are daily or occasional smokers. Excess alcohol consumption (ages 19 and older) = exceeding Canada’s Low-Risk Alcohol Drinking Guidelines, which recommend no more than 10 drinks a week for women, with no more than 2 drinks a day most days and no more than 15 drinks a week for men, with no more than 3 drinks a day most days. Physical inactivity (ages 18 and older) = respondents whose levels of physical activity 
	Notes: I––I represents 95% confidence intervals. Current smoking (ages 20 and older) = people who are daily or occasional smokers. Excess alcohol consumption (ages 19 and older) = exceeding Canada’s Low-Risk Alcohol Drinking Guidelines, which recommend no more than 10 drinks a week for women, with no more than 2 drinks a day most days and no more than 15 drinks a week for men, with no more than 3 drinks a day most days. Physical inactivity (ages 18 and older) = respondents whose levels of physical activity 
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	Rates of current smoking, underage drinking and inadequate vegetable and fruit consumption were higher in youth reporting poor or fair self-perceived mental health than in youth reporting good, very good or excellent mental health (Statistics Canada) (
	Rates of current smoking, underage drinking and inadequate vegetable and fruit consumption were higher in youth reporting poor or fair self-perceived mental health than in youth reporting good, very good or excellent mental health (Statistics Canada) (
	Figure 8
	Figure 8

	). The largest difference was seen with underage drinking: 71.3 percent of youth with poor or fair self-perceived mental health reported having at least one drink in the past 12 months, whereas only 28 percent of youth with good, very good or excellent mental health reported having at least one drink (Statistics Canada) (
	Figure 8
	Figure 8

	).  

	Youth with poor or fair self-perceived mental health are also more likely to have multiple risk factors (two or more) than youth with good, very good or excellent self-perceived mental health (Statistics Canada) (Supplementary Table S36). 
	Figure 8: Percent of youth reporting selected chronic disease risk factors, by self-perceived mental health, Ontario, 2015/2016 
	 
	 
	InlineShape

	Source:  Canadian Community Health Survey, 2015/2016, Statistics Canada. 
	Prepared by:  Public Health Ontario, Health Promotion, Chronic Disease and Injury Prevention; Cancer Care Ontario, Prevention and Cancer Control (Population Health and Prevention). 
	Notes: C = interpret estimate with caution due to high sampling variability. I––I represents 95% confidence intervals. Current smoking (ages 12 to 19) = people who are daily or occasional smokers. Underage drinking (ages 12 to 18) = at least 1 drink in the past 12 months. Physical inactivity (ages 12 to 17) = respondents whose levels of physical activity do not meet the Canadian Physical Activity Guidelines, which recommend that youth ages 12 to 17 accumulate at least 60 minutes of moderate- to vigorous-int
	Notes: C = interpret estimate with caution due to high sampling variability. I––I represents 95% confidence intervals. Current smoking (ages 12 to 19) = people who are daily or occasional smokers. Underage drinking (ages 12 to 18) = at least 1 drink in the past 12 months. Physical inactivity (ages 12 to 17) = respondents whose levels of physical activity do not meet the Canadian Physical Activity Guidelines, which recommend that youth ages 12 to 17 accumulate at least 60 minutes of moderate- to vigorous-int
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	CHRONIC DISEASES IN INDIGENOUS PEOPLES IN ONTARIO 
	 
	Figure
	Chronic diseases have a disproportionately high impact on Indigenous peoples in Ontario. The data in 
	Chronic diseases have a disproportionately high impact on Indigenous peoples in Ontario. The data in 
	Table 3
	Table 3

	 show the percentage of First Nations living on- and off-reserve, Métis and non-Indigenous people in Ontario who reported having specific chronic diseases from 2007 to 2010.  

	Table 3: Percent of respondents reporting selected chronic diseases, by First Nations on- and off-reserve, Métis and non-Indigenous (non-Aboriginal) identity, Ontario, 2007–2010 
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	Sources:  Chiefs of Ontario. First Nations Regional Health Survey (RHS) Phase 2 (2008/10) Ontario Region Final Report. Toronto: First Nations Information Governance Centre; 2012. Canadian Community Health Survey, 2007–2010, Statistics Canada in: Cancer Care Ontario. Path to Prevention – Recommendations for Reducing Chronic Disease in First Nations, Inuit and Métis. Toronto: Queen’s Printer for Ontario; 2016.  
	Prepared by:  Cancer Care Ontario, Prevention and Cancer Control (Indigenous Cancer Control Unit). 
	Notes: For First Nations off-reserve, Métis and non-Aboriginal: Cardiovascular disease = percentage of respondents ages 12 and older who reported having high blood pressure, heart disease or have suffered from the effects of a stroke. Diabetes = percentage of respondents ages 12 and older who reported having diabetes. Asthma = percentage of respondents ages 12 and older who reported having asthma. Chronic obstructive pulmonary disease (COPD) = percentage of respondents ages 35 and older who reported having 
	Notes: For First Nations off-reserve, Métis and non-Aboriginal: Cardiovascular disease = percentage of respondents ages 12 and older who reported having high blood pressure, heart disease or have suffered from the effects of a stroke. Diabetes = percentage of respondents ages 12 and older who reported having diabetes. Asthma = percentage of respondents ages 12 and older who reported having asthma. Chronic obstructive pulmonary disease (COPD) = percentage of respondents ages 35 and older who reported having 
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	A higher percentage of First Nations living off-reserve and Métis populations reported having cardiovascular diseases, diabetes, asthma and chronic obstructive pulmonary disease (COPD) than non-Indigenous people in Ontario.99 The reported prevalence of diabetes is especially high in the on-reserve First Nations population in Ontario. The Regional Health Survey found a rate of reported diabetes diagnoses of 21.6 percent among adults ages 18 and older.100 
	Rates of reported cancer in First Nations living on- and off-reserve are similar to  the non-Indigenous population. However, incidence rates are increasing more rapidly  in First Nations populations.101 For some cancers, such as lung, colorectal and  kidney, the incidence rates are much higher in First Nations people than in other  people in Ontario.101 
	A 2010 survey of Inuit adults living in Ottawa, ages 18 and older found rates of  reported diagnoses of 4.7 percent for heart disease, 25 percent for hypertension,  2.6 percent for diabetes, 6.8 percent for cancer and 6.7 percent for bronchitis, emphysema or COPD.102 For approximate comparison, the 2009 rates for the  general adult population, ages 18 and older in Ottawa were 3.7 percent for heart disease, 16 percent for hypertension, 6.1 percent for diabetes and 1.9 percent  for bronchitis, emphysema or CO
	Chronic disease mortality rates in Indigenous populations are much higher than  the rates in the non-Indigenous population in Ontario. Mortality rates for diabetes  are as much as five times higher in Registered First Nations women than in  non-Indigenous women and three-and-half times higher in Registered First Nations  men than in non-Indigenous men.99 
	Prevalence rates for chronic disease risk factors are also higher in Indigenous populations than in the non-Indigenous population. For example, current smoking in particular is substantially higher in First Nations, Inuit and Métis adults and youth than in non-Indigenous adults and youth.99  
	Detailed risk factor data on Indigenous populations in Ontario can be found in reports published by CCO and partner organizations.103-105 CCO’s 
	Detailed risk factor data on Indigenous populations in Ontario can be found in reports published by CCO and partner organizations.103-105 CCO’s 
	Path to Prevention: Recommendations for Reducing Chronic Disease in First Nations, Inuit and Métis
	Path to Prevention: Recommendations for Reducing Chronic Disease in First Nations, Inuit and Métis

	 report also makes recommendations on policies and programs that can reduce chronic disease risk factors and address the social determinants of Indigenous health.99 

	  
	CONCLUSION 
	 
	Figure
	Cancers, cardiovascular diseases, chronic lower respiratory diseases and diabetes cause about two-thirds of all deaths in Ontario. This report, produced jointly by CCO and Public Health Ontario, estimates the burden of these four chronic diseases  through their mortality, incidence, prevalence and hospitalizations. It shows that the overall burden is considerable and that there is a disproportionately high burden of these diseases in Indigenous populations and people with lower socioeconomic status in Ontar
	* Amount based on estimates from the Economic Burden of Illness in Canada custom report generator.2 The custom report generated for Ontario includes drug, hospital care and physician care costs for 2010, adjusted for 2018 dollars,3 for malignant neoplasms, diabetes mellitus, diseases of the circulatory system, chronic obstructive pulmonary disease, bronchiolectasis and asthma. 
	* Amount based on estimates from the Economic Burden of Illness in Canada custom report generator.2 The custom report generated for Ontario includes drug, hospital care and physician care costs for 2010, adjusted for 2018 dollars,3 for malignant neoplasms, diabetes mellitus, diseases of the circulatory system, chronic obstructive pulmonary disease, bronchiolectasis and asthma. 

	Tobacco smoking, alcohol consumption, unhealthy eating and physical inactivity are risk factors that are common to the major chronic diseases. This report shows that addressing these risk factors – which also have a higher prevalence in populations with health inequities – is critical to reducing the health and economic burden of chronic diseases in Ontario. The burden of chronic diseases that could be reduced is described in this report by estimating the proportion of chronic diseases that are preventable,
	This report provides governments and other partners with the data and evidence needed to develop and support comprehensive strategies for reducing chronic disease risk factors in Ontario. CCO’s 
	This report provides governments and other partners with the data and evidence needed to develop and support comprehensive strategies for reducing chronic disease risk factors in Ontario. CCO’s 
	Prevention System Quality Index
	Prevention System Quality Index

	 reports also provide more information on evidence and opportunities related to system-level policies and programs that reduce chronic disease risk factors. CCO and Public Health Ontario continue to collaborate with partners on chronic disease prevention, including through CCO’s chronic disease prevention strategy, which was launched in 2015 and is being renewed until 2023. More information about CCO’s and Public Health Ontario’s work in chronic disease prevention can be found on their websites. 
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