A $4.9 Billion Decrease in Health Care Expenditure:

The Ten-Year Impact of Improving Smoking,
Alcohol, Diet and Physical Activity in Ontario

April 2016

The Ottawa | L'Hopital

Hospital | d’Ottawa uOttawa

>







A $4.9 Billion
Decrease in Health
Care Expenditure:
The Ten-Year
Impact of Improving
Smoking, Alcohal,
Diet and Physical
Activity in Ontario

A 54.9BILLION DECREASE INHEALTH CARE EXPENDITURE: THE TEN-YEAR IMPACT OF IMPROVING SMOKING, ALCOHOL, DIET AND PHYSICAL ACTIVITY IN ONTARIO

Authors

Douglas G. Manuel
Richard Perez
Carol Bennett
Audrey Laporte
Andrew S. Wilton
Sima Gandhi

Erika A. Yates
David A.Henry

April 2016

Institute for Clinical Evaluative Sciences



A 54.9BILLION DECREASE IN HEALTH CARE EXPENDITURE: THE TEN-YEAR IMPACT OF IMPROVING SMOKING, ALCOHOL, DIET AND PHYSICAL ACTIVITY IN ONTARIO

Publication Information

©2016 Institute for Clinical Evaluative Sciences. All
rights reserved.

This publication may be reproduced in whole or in part
for noncommercial purposes only and on the
condition that the original content of the publication
or portion of the publication not be altered in any
way without the express written permission of ICES.
To seek this information, please contact
communications@ices.on.ca.

The opinions, results and conclusions included in this
report are those of the authors and are independent
from the funding sources. No endorsement by the
Institute for Clinical Evaluative Sciences (ICES) or the
Ontario Ministry of Health and Long-Term Care (MOHLTC)
is intended or should be inferred.

Parts of this publication are based on data and
information compiled and provided by the Canadian
Institute for Health Information (CIHI). However, the
analyses, conclusions, opinions and statements
expressed herein are those of the author, and not
necessarily those of CIHI.

INSTITUTE FOR CLINICAL EVALUATIVE SCIENCES
G1-06 2075 Bayview Avenue

Toronto, ONM4N 3M5

Tel: 416-480-4055

www.ices.on.ca

How to Cite This Publication

Manuel DG, Perez R, Bennett C, Laporte A, Wilton AS,
GandhiS, Yates EA, Henry DA. A 54.9 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, ON:
Institute for Clinical Evaluative Sciences; 2016.

ISBN: 978-1-926850-67-2 (Online)

Institute for Clinical Evaluative Sciences


http://communications@ices.on.ca
http://www.ices.on.ca

it PublicationInformation

iv Authors' Affiliations

v Acknowledgements

vi About the Organizations Involved in This Report
vii Listof Exhibits

Institute for Clinical Evaluative Sciences

A$4.9BILLION DECREASE IN HEALTH CARE EXPENDITURE: THE TEN-YEAR IMPACT OF IMPROVING SMOKING, ALCOHOL, DIET AND PHYSICAL ACTIVITY IN ONTARIO

11

13

23

27

BACKGROUND

METHODS

FINDINGS

DISCUSSION

EXHIBITS

REFERENCES

APPENDIX




A 54.9BILLION DECREASE IN HEALTH CARE EXPENDITURE: THE TEN-YEAR IMPACT OF IMPROVING SMOKING, ALCOHOL, DIET AND PHYSICAL ACTIVITY IN ONTARIO

Authors’ Affiliations

Douglas G. Manuel, MD, FRCPC, MSc

Senior Scientist, Ottawa Hospital Research Institute
/ Adjunct Scientist, Institute for Clinical Evaluative
Sciences / Professor, Department of Family Medicine,
University of Ottawa and University of Toronto /
Associate Scientist, C.T. Lamont Primary Health Care
Research Centre and Bruyére Research Institute

Richard Perez, MSc
Methodologist, ICES uOttawa, Ottawa Hospital
Research Institute

Carol Bennett, MSc
Epidemiologist and Senior Research Associate, ICES
uOttawa, Ottawa Hospital Research Institute

Audrey Laporte, PhD

Associate Professor of Health Economics, Institute of
Health Policy, Management and Evaluation,
University of Toronto / Director, Canadian Centre for
Health Economics

Andrew S. Wilton, MSc
Senior Research Analyst, Institute for Clinical
Evaluative Sciences

Sima Gandhi, MSc
Senior Epidemiologist, Institute for Clinical
Evaluative Sciences

Erika A. Yates, MSc
Senior Research Project Manager, Institute for
Clinical Evaluative Sciences

David A. Henry, MBChB, MRCP, FRCP

Senior Scientist, Institute for Clinical Evaluative
Sciences / Professor, Institute of Health Policy,
Management and Evaluation, University of Toronto

Institute for Clinical Evaluative Sciences



A 54.9BILLION DECREASE INHEALTH CARE EXPENDITURE: THE TEN-YEAR IMPACT OF IMPROVING SMOKING, ALCOHOL, DIET AND PHYSICAL ACTIVITY IN ONTARIO

Acknowledgments

Policy Advisory Committee

Scientific Advisory Committee

Peter Austin
Institute for Clinical Evaluative Sciences

Bernard Choi
Public Health Agency of Canada

Claudia Sanmartin
Statistics Canada

Institute for Clinical Evaluative Sciences

Bernard Choi
Public Health Agency of Canada

Prabhat Jha
University of Toronto

Isra Levy
Ottawa Public Health

Heather Manson
Public Health Ontario

Joanne Thanos
Ontario Ministry of Health and Long-Term Care

Pegeen Walsh
Ontario Public Health Association

Web Calculator Support

Kasim Abdulaziz and Yulric Sequeira
Projectbiglife.ca

Editorial Support

Nancy MacCallum
Institute for Clinical Evaluative Sciences

Financial Support

This study was supported by the Institute for Clinical
Evaluative Sciences, which is funded by the Ontario
Ministry of Health and Long-Term Care.



https://www.projectbiglife.ca/

A 54.9BILLION DECREASE IN HEALTH CARE EXPENDITURE: THE TEN-YEAR IMPACT OF IMPROVING SMOKING, ALCOHOL, DIET AND PHYSICAL ACTIVITY IN ONTARIO

About the Organizations
Involved in this Report

The Institute for Clinical
Evaluative Sciences

The Institute for Clinical Evaluative Sciences (ICES) is
anindependent, non-profit organization that uses
population-based health information to produce
knowledge on abroad range of health care issues.
ICES'unbiased evidence provides measures of health
system performance a, a cleaner understanding of
the shifting health care needs of Ontarians, and a
stimulus for discussion of practical solutions to optimize
scarceresources.

Key to ICES'work is its ability to link population-
based health information, at the patient level,ina
way that ensures the privacy and confidentiality of
personal health information. Linked databases
reflecting 13 million of 34 million Canadians allow
researchers to follow patient populations through
diagnosis and treatment, and to evaluate outcomes.

|CES receives core funding from the Ontario
Ministry of Health and Long-Term Care. In addition,
ICES scientists and staff compete for peer-reviewed
grants from federal funding agencies, such as the
Canadian Institutes of Health Research, and receive
project-specific funds from provincial and national
organizations. ICES'knowledge is highly regarded in
Canadaand abroad, and is widely used by government,
hospital, planners, and practitioners to make decision
about health care delivery and to develop policy.

vi

The Ottawa Hospital
Research Institute

The Ottawa Hospital Research Institute is the
research arm of The Ottawa Hospital and an affiliated
institute of the University of Ottawa, closely
associated with the university's Faculties of Medicine
and Health Sciences. OHRI includes more than 1,700
scientists, clinical investigators, graduate students,
postdoctoral fellows and staff conducting research
to improve the understanding, prevention, diagnosis
and treatment of human disease.

Institute for Clinical Evaluative Sciences



A$4.9 BILLION DECREASE IN HEALTH CARE EXPENDITURE: THE TEN-YEAR IMPACT OF IMPROVING SMOKING, ALCOHOL, DIET AND PHYSICAL ACTIVITY IN ONTARIO

EXHIBIT 1 Definitions of behavioural healthrisks EXHIBIT 8 Health behaviours and socioeconomic
position attribution to health care costs for

EXHIBIT 2 Annual health care costs for Ontarians Ontarians aged 25 and older, 2004 to 2013

aged 25 and older: unhealthy behaviour and low

socioeconomic position versus healthy behaviour EXHIBIT 9 Socioeconomic position attribution to

and high socioeconomic position, 2013 health care costs for Ontarians aged 25 and older,
by sector, 2004 to 2013

EXHIBIT 3 Annual health care costs: unhealthy
behaviour and/or low socioeconomic position versus

healthy behaviour or high socioeconomic position for
Ontarians aged 25 and older, 2013

EXHIBIT 4 Annual health care costs for Ontarians by
age category, 2004 to 2013

EXHIBIT 5 Burden of health behaviours on health care
costs for Ontarians age 25 and older, 2004 to 2013

EXHIBIT 6 Health care attributable and avoided costs
by health behaviour risk factor for Ontarians aged 25
and older, 2004 to 2013

EXHIBIT 7 Health behaviour-attributable health care

costs by sector for Ontarians aged 25 and older,
2004 t0 2013

Institute for Clinical Evaluative Sciences vii



A$4.9BILLION DECREASE IN HEALTH CARE EXPENDITURE: THE TEN-YEAR IMRACT OF IMPROVING SMOKING, ALCOHOL, DIET AND PHYSICAL ACTIVITY IN ONTARIO

Background

Smoking, unhealthy alcohol consumption, poor diet
and physical inactivity play an importantrole in
overall health. Previously, our research team at the
Institute for Clinical Evaluative Sciences (ICES)
examined the impact of these four health behaviours
on hospitalization costs. The 900,000 Days in
Hospital report demonstrated that 32% of hospital
bed-days between 2001 and 2012 were attributable
to these behaviours.!

Ontario policy makers and public health practitioners
are interested in the broader impact of health
behaviours on health care use—the focus of this report.
This study isinresponse to requests?® to provide

further insights into the health care system and both
the potential economic and health equity impacts of
preventive strategies.

Breaking New Ground

The study uses unique Canadian data that individually
link respondents from a large population health survey,
the Canadian Community Health Survey, to a wide

range of health care data in Ontario. These data provide

the largest and most complete examination of the
relationship between health behaviours and health care
costs. To our knowledge, this study is the first to directly
measure how changes in health behaviours have
resultedinincreased or decreased health care use.
We examined the following questions:
1. What are the direct health care costs associated
with smoking, unhealthy alcohol consumption, poor
diet and physical inactivity?

. What has been the change in direct health care
costs as a consequence of recent improvements
in or worsening of health behaviours?

a Requests forinformation submitted through the Applied Health Research Question (AHRQ) initiative of the Ontario Ministry of Health and Long-Term Care by a health-system policy maker or care
provider seeking research evidence that willinform planning, policy and program development for the benefit the entire Ontario health system.

1
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BACKGROUND

What are the direct health care costs associated
with socioeconomic position (i.e., education,
family income, home ownership and
neighbourhood deprivation)

What is the health care cost for Ontarians who
have healthy versus unhealthy behaviours and
high versus low socioeconomic position?

Measurements of Health

Care Costs

Our study examined a cohort of individuals surveyed
between 2003 and 2008. We followed each individual
for four years between 2004 and 2013 to examine
his or her total health care costs, as well as health care
costs across three sectors:

Hospital care. \We combined costs from inpatient
hospitalizations, same-day surgeries, emergency
department visits, and stays in rehabilitation
hospitals and complex continuing care centres.

Drugs. For Ontarians aged 65 and older, Ontario
Drug Benefit costs were captured.

Community care. We combined costs from
primary care billings, specialist billings,
laboratory billings, capitation services and home
care services.

Institute for Clinical Evaluative Sciences
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Methods

Data Sources

We examined the relationship between behavioural
risks and health care costs using the Ontario sample
of three population health surveys: the Canadian
Community Health Survey (CCHS) cycles 2.1, 3.1 and
4.1 (conducted in 2003, 2005 and 2007-2008,
respectively). The CCHS is a cross-sectional survey
conducted by Statistics Canada that collects data
related to health determinants, health status and health
care use. The survey employs a complex, multistage
sampling strategy to randomly select households in
each healthregion. Individuals in each household are
automatically selected to participate in the survey

3

using various selection probabilities based on age and
household composition. A weight is assigned to each
respondent signifying the number of individuals the
respondent represents in the target population. The
target population includes individuals aged 12 and
older livingin Canada’s ten provinces and three
territories. Individuals living on First Nations reserves,
institutionalized residents, full-time members of the
Canadian Forces and residents of certain remote
areas are excluded from the survey's coverage.

The Ontario sample of the three CCHS cycles
conducted between 2003 and 2008 provided 128,501
valid interviews. Of these respondents, a subset
agreed to share and link their interview information. In
total, 101,506 respondents were successfully linked
to their Ontario Health Insurance Plan (OHIP) number

using a deterministic and probabilistic algorithm. For
our study, respondents were included if they were
eligible for publicly funded health care from OHIP, not
pregnant at the time of survey administration, and aged
25 and older. For individuals with multiple interviews,
only the earliest interview was included. We excluded
respondents who were lost to follow-up in the first
year following their interview (i.e., they were not
available at the beginning of the study). This resulted
in a final cohort of 80,749 unique Ontario respondents
(Exhibit A-1 in the Appendix). These individuals were
followed for up to four years beginning one year
after survey administration.

Institute for Clinical Evaluative Sciences




METHODS

Direct health care cost data at ICES

The CCHS respondents were individually linked to all
records of health care use that was paid for by

the Ministry of Health and Long-Term Care (MOHLTC).
The cost associated with each record was estimated
using costing methods developed for health
administrative data.? Briefly, a payer (the MOHLTC)
costing perspective was taken, using person-level
health care utilization data and per-use fee information
or budgetary data. Cost information for sectors (i.e.,
acute hospitalization, same-day surgery, emergency
department, inpatient rehabilitation and complex
continuing care) that are funded using global budgets
(e.g. by institution) are determined using a top-down
approach through case-mix methodology. Sectors
that have fee payments associated with each use
(e.g. prescription drugs, physician services and home
care) have costs estimated directly. All costs were
expressedin 2014 Canadian dollars; we inflated past
costs using the annual general Consumer Price Index
reported by Statistics Canada.

Behavioural and other risk factors for
health care use

Exhibit 1 and Exhibit A-2 in the Appendix present the
health behaviours (smoking, alcohol consumption,
diet and physical activity) and other risks that were
examined for their association with health care use.

Otherrisks include age, sex, stress, preventive health
behaviour (flu vaccination), sociodemographic
factors (immigrant status, education level, urban
dwelling, neighbourhood deprivation, household income,
home ownership, marital status), health status indicators
(body mass index, hypertension, diabetes, heart
disease, cancer, history of stroke, dementia, and extent
of difficulty in performing basic tasks or participating
in activities).

Public health care spending data

Anumber of health care costs were not included in
our primary analysis. In addition to the costs that
were excluded either by design (e.g., long-term care
and mental health care costs) or due to limitations
with the data (e.g., outpatient clinic visits in hospital
settings), expenditures® to operate the health care
system (e.g., MOHLTC administration) and capital
costs for large-scale projects (e.g., building new
hospitals) are not reflected in the person-level costs.
To account for these exclusions in our cost analysis,
we obtained annual total health care costs from
publicly available Ontario Ministry of Finance records
from 2003/04 to 2013/14.31° The costs from each
year were divided into our three health care sectors;
costs that did not align with any of the three sectors
were assigned to an‘other’ category.

Not included in this study are costs incurred outside
of the health care system, such as lost productivity,
wages and income related to illness associated with

A 54.9BILLION DECREASE INHEALTH CARE EXPENDITURE: THE TEN-YEAR IMPACT OF IMPROVING SMOKING, ALCOHOL, DIET AND PHYSICAL ACTIVITY IN ONTARIO

unhealthy living, or costs borne by individuals to care
for theirillness (referred to as indirect costs). Also not
included are costs for health care beyond those paid
by the MOHLTC (e.g., employee health plans).

Analyses

Development of multivariable
risk models

CCHS respondents were tracked for their health care
use over a four-year follow-up period starting one
year after survey administration. For acute care and
rehabilitation hospitalizations that extended beyond
the follow-up period, a proportion of the costs were
included based on the length of stay that fell within
the follow-up period.

We developed multivariable models to estimate
the effect of health behaviours on health care costs.
When building the models, we sought to address
three main considerations in attributing health
behaviours to health care:

» First, appropriate adjustment for other risk
factors for increased costs, such as age and
sociodemographic factors that are correlated
with health behaviours.

* Second, consideration of the role of factors such
as body mass index, blood pressure and health

b Inthis case, expenditure by the health care systemis defined as the cost to the system of the inputs required to treat, for example, a smoking-related disease. Thus, we use the terms cost and

expenditure interchangeably.

Institute for Clinical Evaluative Sciences
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behaviour-related disorders that may mediate
the relationship between health behaviours and
health care costs. The concern was that including
these risks ina multivariable model may
inappropriately attenuate (lower) the risk from
health behaviours.

* Third, consideration of pre-existing illness that
may have led to health behaviour changes. For
example, as people become ill and frail, they may
become less physically active. In such a situation,
physical inactivity may be associated with increased
health care cost that is more appropriately identified
as illness-associated inactivity.

We created separate, sex-specific, generalized linear
models with a negative binomial distribution for
each of the health care sectors: hospital care, drugs
and community care. The models employed an offset
to adjust for differences in follow-up between
respondents. The models were created using a
prespecified, stepwise approach that started with a
health behaviour model followed by a basic
sociodemographic model, a primary attribution model
that adjusted for additional sociodemographic
factors, a distal mediator model that included health
status indicators, and a proximal mediator model
thatincluded a measure of fragility (Exhibit A-2 in
the Appendix). This stepwise analysis resulted

in 15 models for each sex (Exhibits A-12 to A-17 in
the Appendix).

B |

Population attributable fractions
of cost to health behaviours and
socioeconomic position

The proportion of the health care cost burden that
canbe attributed to health behaviours—the population
attributable fraction (PAF)—was calculated from
2003/04 to 2013/14 for each health care sector.

Annual PAFs were estimated using the
corresponding CCHS cycle or, for years between CCHS
cycles, by averaging the PAFs from the preceding and
succeeding years. PAF calculations were performed
using arisk factor-deleted approach. Inthe first step,
the expected annual health care costs of the population
for a specific sector were estimated by applying the
corresponding sector-specific primary attribution
models to the weighted CCHS cycle. In the second step,
the calculation was repeated after recoding each
respondent’s health behaviour to the counterfactual
reference or “no exposure” category. For example,
we first estimated the hospital costs of the weighted
cohort for all smoking exposures (i.e., current,
former and non-smokers), and then re-estimated the
hospital costs of the weighted cohort assuming all
current and former smokers were non-smokers. The
difference between the two calculations created an
estimate of the annual contribution of smoking to
hospital costs. In the final step, this difference was
divided by the original population estimate (from the
first step) to produce a population attributable
fraction. In our example, this would be the PAF of
hospital costs to smoking. Health sector specific PAFs
were calculated for each health behaviour, and the
combination of health behaviours.

METHODS

The same analysis was performed for different
socioeconomic groups defined by education level,
family income, home ownership and neighbourhood
deprivation. The equity gap in health care use was
defined as the difference in cost between
socioeconomic groups. Meaning, we calculated
expected health care costs if all Ontarians were at
the socioeconomic category with the lowest health
care costs (e.g., the cost for people with post-
secondary education or the highest family income).

Costs attributable to individuals
with different health behaviours and
socioeconomic position

We estimated health care costs for an average
individual with different health behaviours and
socioeconomic positions. The annual sector-specific
costs for an average individual were calculated by
taking the primary attribution model estimates of the
2013/14 CCHS population and dividing by the
number of individuals aged 25 and older in the CCHS
cycle. This calculation was repeated using counterfactual
2013/14 CCHS population estimates where all
individuals had been recoded to alternate exposures
of health behaviours (all healthy or all unhealthy),

or socioeconomic position (all high or all low), or
combinations of both (all healthy and high socioeconomic
position or all unhealthy and low socioeconomic
position). To provide estimates calibrated to 2013/14
health care spending, the relative difference in sector-
specificindividual costs obtained in the counterfactual
scenarios were centred around actual 2013/14 per
capita estimates of sector-specific costs.

Institute for Clinical Evaluative Sciences
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The burden of health care costs
attributable to health behaviours and
socioeconomic position

Total health care sector costs for individuals aged 25
and older were estimated by comparing ICES estimates
of population health care spending to public accounts.
For each fiscal year, sector-specific adjustment was
performed to account for the underestimation of
health care costs calculated at ICES. The result was
sector-specific health care costs for each fiscal year
that reflected actual government spending. For the
‘other’ category, health care costs associated with
individuals aged 25 and older were estimated using
the distribution of health care spending by age within
the health care sector costs calculated at ICES. Annual
estimates of attributable costs to health behaviours
were calculated from 2003/04 to 2013/14 by
combining these annual estimates of health care
sector costs with their corresponding sector-specific
PAFs and summing the results of the health care
sectors together.

Institute for Clinical Evaluative Sciences

Estimating costs attributable to
changes in health behaviours

The change in health care costs attributable to the
change in health behaviours was estimated for
2004/05 to 2013/14. Abaseline PAF for total health
care costs to all health behaviours was estimated
for 2003/04 using the previously derived PAFs and
attributable costs. The overall health care budget
was estimated over the subsequent decade assuming
that health behaviours in 2003-2004 remained
constant (e.g., the baseline PAF did not change over
time). The difference between this counterfactual
health care budget and the actual health care budget
in each year provided an annual estimate of the change
in health care costs attributable to the change in
health behaviours.

Because of study limitations, we were not able to
estimate attributable cost according to change in
socioeconomic position.

Sensitivity analysis

We performed three sets of sensitivity analyses.
First, we assessed health care costs and burden
estimates by considering progressively more
adjustment with risk factors other than age, sex and
health behaviours (Model 1), basic sociodemographic
characteristics (Model 2), additional sociodemographic
characteristics (Model 3), health status mediators
(Model 4) and fragility (Model 5). The estimate derived
from Model 3 was assumed to be the most accurate
and appropriate estimate of the attributable burden
due to health behaviours. The estimates derived
from Model 1 (simply age and behaviours) and Model
5 (the over-adjusted model) were used as upper and
lower bounds of uncertainty. Second, we compared
the age-standardized cost ratios after excluding the
top 5% of health care users. Lastly, we used an
alternative estimation approach, inverse propensity-
weighted analyses, to assess the robustness of our
health care cost ratios attributable to smoking derived
from our main analyses. The inverse propensity-
weighted analyses included several covariates
(Exhibits A-18 to A-33 in the Appendix), in addition to
the original set used in the multivariate approach. The
robustness of the health care cost ratios attributable
to smoking was also evaluated by repeating these
two methodologies across different smoking exposure
classifications (Exhibits A-34 and A-35).

()] |
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Online Calculator

We created an online calculator that estimates health
care costs for individuals based on their customizable
health profiles (available at www.projectbiglife.ca).
The purpose of the calculator is to provide users with
aninteractive tool to further explore the factors that
contribute to health care costs. The calculator uses
Model 5, which contains all predictors including
health mediators and fragility. This model allowed for
the greatest discrimination, defined as the ability to
differentiate between individuals at highrisk and
those at low risk.*® This model was not developed for
causal or attributable uses. Accordingly, the proportion
of health care costs that is attributable to health
behaviours cannot be directly obtained from this model.
Importantly, the calculator estimates the average
health care costs for the entered health profile; the
actual costs are wideranging.

Limitations and
Interpretive Cautions

In general, our study approach will underestimate the
actual burden of health care costs attributable to the
four health behaviours in Ontario. We note several
limitations and cautions in interpreting the findings.

7

Children and adolescents were excluded

The study excluded individuals younger than 25
years of age. Ingeneral, health care costs for this age
group are low. That said, alcohol burden for young
people is anotable omission. Alcoholuse is an
important attribution of injury, suicide and other
social burdens that occur disproportionately among
the young.

Health risks were likely under-reported

The study used self-reported exposure to health
risks, which generally results in an underestimation
of risk burden, especially for diet and alcohol.}”2°
Survey respondents tend to over-report what they
perceive as healthy behaviour and under-report
unhealthy behaviour—this is referred to as social
desirability bias.?! For example, in Ontario the sum of
self-reported alcohol consumption is about half the
volume of alcohol sold.?? Reporting accuracy affects
allrisks examined in this study. Estimates of burden
are most affected when people report they are in the
healthiest category (e.g., non-smoker or moderate
drinker) when they are actually inan unhealthy category.
Similarly, respondents were asked brief questions
about risks that may not capture the full spectrum of
behaviour. For example, the study’s measure of
physical activity considered only leisure time physical
activity; notincluded were active transportation
(suchas walking and bicycling to work), activity at work
and sedentary time (time spent sitting). Our measure
of diet was based on fruit and vegetable consumption

METHODS

without specifically ascertaining the intake of
sodium, trans fats and calories, and other aspects of
healthy and unhealthy eating. In the case of trans
fats, Canadian average intake was estimated to have
reduced by 60% from the mid-1990s to 2008.23
Furthermore, we used respondents’answers to
health behaviours and other risks that correspond to
their health behaviour at the time of the survey.
Studies that consider lifetime changes inrisks generate
higher burden estimates. An exception is the burden
estimates for physical activity, which may be
overestimated due toreverse causality; that s, ill
healthis the cause of reduced physical activity.

Other health care costs were
estimated indirectly

Costs associated with outpatient clinic visits in
hospital settings (e.g., ambulatory orthopaedic or
ophthalmology clinic visits) were not included in
the ICES health care cost data. Prior to 2006, these
exclusions also included dialysis and oncology
outpatient visits. These clinic visits account for an
average of 15%-17% of all acute care costs.
Health care system operating costs and capital costs
are also not included in the ICES health care cost
data; however, as previously outlined, the final cost
analyses were adjusted to consider these costs.

Institute for Clinical Evaluative Sciences
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Findings

The population attributable fractions for the four
behavioural risks were calculated using responses
from 80,749 Ontarians surveyed between 2003

and 2008. In total, there were 312,952 person-years
of follow-up (Exhibit A-3 in the Appendix). After
adjusting for age, we observed increased health care
cost ratios for all health behaviours (smoking, unhealthy

alcohol consumption, poor diet and physical inactivity).

With the exception of heavy alcohol consumption,
the increase was observed in both sexes across all
three health care sectors examined: hospital care,
drugs and community care (Exhibits A-4 to A-11).

Institute for Clinical Evaluative Sciences

The Evidence

Health care use for Ontarians with
different levels of risk exposure

Exhibit 2 shows health care expenditure in 2013 for
Ontarians with exposure to unhealthy behaviours
(heavy smoking, heavy drinking, very poor diet and
physically inactive) compared to those with healthy
behaviours (no smoking, moderate drinking,
adequate diet and physically active), Ontarians with
low socioeconomic position (less than high school
completion, a household income of $29,999 or less,
no home ownership and high neighbourhood

deprivation) compared to high socioeconomic position
(post-secondary school graduate, household income
of 580,000 or more, aresidence owned by a household
member and low neighbourhood deprivation), and
Ontarians with both unhealthy behaviours and low
socioeconomic position compared to those with
healthy behaviours and high socioeconomic position.

Hospital care costs showed the widest variation,
followed by community care costs; there was minimal
variation for drug costs. Individuals with exposure to
all health behaviour and socioeconomic position risks
had annual hospital care costs that were more than
400% higher than those of individuals with healthy
behaviours and high socioeconomic position ($5,796
versus $1,152).

8
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There was a consistent dose-response such that
individuals with poor health profiles had higher health
care costs. For example, current heavy smokers (one
or more packs of cigarettes per day) had the highest
level of health care costs followed by former heavy
smokers, light smokers, former light smokers and
non-smokers. The three other risk factors—alcohol,
diet and physical activity—showed similar dose-
response relationships. Furthermore, people with
multiple health behaviour risks had higher health
care use than people with one health behaviour risk.
Previous research focused on high health care users;
our research looked at the total population and then
at the population with high health care users excluded.
We found a gradient for higher health care use for
those with worse health behaviours in both groups
i.e., irrespective of whether they were a high health
care user or not (Exhibits A-4 to A-11 in the Appendix).

Health care use attributed to
health behaviours

Exhibit 3 shows that from 2004 to 2013, 22% of
Ontario's health care costs could be attributed to the
four health behaviour risk factors. Physical activity
had the largest attribution (13%), followed by smoking
(10%). However, there was notable uncertainty in

the burden estimates for physical activity and diet, with
the potential for overestimation for physical activity
and underestimation for diet. Alcohol-attributable
health care costs were also likely underestimated
(see the Limitations section).
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Exhibit 4 shows the growth in annual health care
expenditure from 2004 to 2013 for all of Ontario
and for Ontarians aged 25 and older (the focus of this
study). In 2013, health care costs for Ontarians aged
25 and older totalled $44.2 billion (89% of the total
$49.9 billion expenditure). During the 10-year period
from 2004 to 2013, 5894 billion in health care costs
were attributable to health behaviours (Exhibit 5).
Inthat same period, the costs attributable to health
behaviours improved by nearly 2% (from 23.3% in
2004 to 21.4%in 2013).If the proportion of health
care expenditure that can be attributed to health
behaviours (the population-attributable fraction) had
remained at 23.3%, use of health care would have been
$4.9 billion greater (what we term the avoided cost).

Population health impact of
behavioural risks

Exhibit 6 presents the burden of health behaviours
related to health care costs ($89.4 billion) and the
costs avoided by the adoption of healthy behaviours
($4.9 billion). Physical inactivity and smoking
contributed the largest proportion of the burden (53%
and 41%, respectively). However, a decline in smoking
between 2004 and 2013 was responsible for 84% of
the avoided costs. Exhibit 7 presents health behaviour-
attributable costs by health care sector. Costs
related to hospital care account for the largest portion
of the burden at 46%, community care costs account
for 22% and drug costs for 11%; the remaining 21% is
accounted for by other health care costs.

The three scenarios from our sensitivity analysis
demonstrate results that are similar to our main

FINDINGS

analysis. As previously indicated, excluding high-cost
health care users demonstrated slightly attenuated
cost ratios for men and women (Exhibits A-4 to A-11
in the Appendix). Not unexpectedly, the attribution of
health care costs to health behaviours decreased as
we increased the number of risk factors adjusted

for in the model (Exhibits A-12 to A-17). The inverse
propensity-weighted model, which adjusted for
additional variables, had similar cost ratios to the base
health behaviour multivariable model (Exhibits A-34
and A-35).

Health care use attributed to
socioeconomic position

Between 2004 and 2013, $60.7 billion in health care
costs were attributable to low socioeconomic
position (Exhibit 8). When health behaviours and
socioeconomic position are considered jointly, the
health care cost burden was $134 billion. Exhibit 9
presents the burden associated with socioeconomic
position by health care sector. Compared to the health
behaviour analysis, a larger portion of the burdenis
due to hospital care costs (54%); community care
costs account for 19% of the burden, drug costs
account for 9%, and the remaining 18% is accounted
for by other health care costs.
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The Study in Context

Several studies have evaluated the economic burden
of individual behavioural risk factors, but very few
have evaluated the simultaneous impact of multiple
risk factors. These latter studies have used traditional
population attributable fraction methods to estimate
economic burden.?*?” Briefly, these methods identify
diseases where health behaviours are risk factors,
estimate the health care costs of these diseases,
calculate the proportion of the disease that canbe
attributed to the risk factors (based on relative risk of
disease from an external source and prevalence

of exposure in the population of interest), and apply
these population attributable fractions to the cost
data. There are limitations associated with these
methods that stem from combining ecological summary
measures of exposure, outcome and hazards across
different sources of data.?®

Institute for Clinical Evaluative Sciences

The use of multivariable algorithms and the direct
attribution of health behaviours to health care costs
offer several advantages over analyses that have
been performed to date. These include controlling
for confounders, accounting for complexities in the
relationship between multiple exposures and
covariates, using consistent definitions of exposure,
and using specific measures of risk derived internally
from the study population. Additionally, to our
knowledge, this is this first study to examine health
care costs using both multivariable and propensity-
weighted approaches.
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Discussion

This study shows that a considerable reductionin
health care expenditure in Ontario has been achieved
through changes in health behaviours. The premium
derived from improved health behaviours equates to
a 1.9% reduction in health care expenditure over the
10-year period from 2004 to 2013. At first glance, a
1.9% improvement may seem small; however, given
the magnitude of the province's health care expenditure,
it amounts to a not-insignificant $4.9 billion. We are
not aware of other health interventions or strategies
that have led to as large a reduction in expenditure as
those reported in this study.

In total, we found that 22% of Ontario’s health
care costs could be attributed to health behaviours.
This equates to more than $89.4 billion over the
10-year period from 2004 to 2013. Socioeconomic
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position contributed 15%, or $60.7 billon, to the
province's health care costs. Taken together, health
behaviours and socioeconomic position contributed
toaburden of $134 billion in health care costs. These
calculations are likely conservative or underestimated
due to study limitations (for examples, refer to earlier
comments related to the assessment of healthy eating
and the exclusion of data on youth alcohol use). The
large remaining burden from health behaviours and
social inequalities suggests that there are significant
opportunities to further reduce health care
expenditures through population health strategies.
This study confirms our previous analyses, which
showed that health behaviours are animportant
contributor to poor health.}2° As with our previous
study, we found that most costs are associated with

hospital care, which, for the most part, seeks to
maintain or restore health to people with significant
illness or disability. Therefore, in addition to the
benefit of cost savings, preventing hospital use can
be equated with preventing health-limiting illness
or disability.

There is mounting discourse about health system
sustainability in the face of rising health care costs;
missing from the debate is a discussion about
contributors to reduced health care expenditures.
For example, each year the Canadian Institute for
Health Information publishes areport on health care
expenditure trends. The report includes analyses and
adiscussion onwhat is responsible for increasing
expenditures but does not include a counterview on
what is responsible for decreasing them. References

Institute for Clinical Evaluative Sciences




DISCUSSION

to the"aging crisis” and the “silver tsunami” are common
examples of the pessimistic outlook regarding health
system sustainability; 61% of Canadians doubt that
“the country’s hospitals and long-term care facilities
will be able to meet the demands of Canada's
relentlessly aging population.”*%3! Our study provides
amore optimistic outlook. In the 10-year period
coinciding with our investigation, population aging
resulted ina 0.9% annual increase in health care
expenditure with amodest projected annual increase
of 1.1% to 2030.1#32 Viewed comparatively, over
the study period there was a 9% increase in health
care expenditure due to population aginganda 1.9%
decrease in expenditure from improving health
behaviours. In other words, for every $1 increase in
health care expenditure due to aging, therewas a 21¢
reduction in expenditure from improving health
behaviours. (Again, due to study limitations the
reduction s likely conservative and does not include
reductions due to change in socioeconomic position).

Another notable point about aging and health
behaviours: while aging is inevitable, health behaviours
(and social inequities) are modifiable. Reduced
smoking was the main contributor to avoided health
care costs from health behaviours (accounting for
88% of the 1.9% costreduction, or 1.7% in total).
This large cost reduction is a reflection of Ontario’s
successful smoking prevention strategy. To date,
improved diet and physical activity have made only
small contributions to reduced costs, reflecting little
improvement in these health behaviours in Ontario
and the lack of a comprehensive strategy such as
Smoke-Free Ontario.

In our 2009 ICES report, What Does It Take to
Make a Healthy Province?, we recommended that

Institute for Clinical Evaluative Sciences

Ontario adopt health behaviour targets that were at
least as ambitious as British Columbia’s.®* We also
outlined recommendations on how to achieve those
targets. Separately, we estimated that achieving
British Columbia's health behaviour targets would
result in an Ontario life expectancy increase of three
years.?® The savings to the Ontario health care
systemwould be similarly large.

Our study shows the importance of integrating
public health programming and prevention efforts
within the health care system—akey feature of the
current health strategy in the Patients First initiative,
which emphasizes better coordinated delivery of
health care within the province's 14 Local Health
Integration Networks.3*3* A greater investment in
disease prevention and population health could help
increase the sustainability of health care by reducing
spending onillness, in particular with respect to
hospital care. Combining this effort with strategies
that address social determinants of health canreap
further benefits.

Indeed, our study suggests that interventions
outside the health care system, such as improving
levels of income and education and other factors that
influence socioeconomic position, will reduce health
care expenditures. It has beenrecognized that the
health systemis but one determinant of population
health and that more attention must be paid to the
needs of disadvantaged individuals, populations and
communities in order to avoid increasing health
disparities.?” While health inequities play a significant
role in health system costs, estimating the cost of
the gap in health care as aresult of socioeconomic
position can be difficult because of the complexity of
the problem. Our study is one of the few that has

A 54.9BILLION DECREASE INHEALTH CARE EXPENDITURE: THE TEN-YEAR IMPACT OF IMPROVING SMOKING, ALCOHOL, DIET AND PHYSICAL ACTIVITY IN ONTARIO

been able to translate this gap into a dollar figure. In
building a disparities perspective into our examination
of the contribution of health behaviours and other
risks to health care costs, we have advanced amore
comprehensive approach to reducing health
inequities. With direct health care spending/costs/
expenditures in Canada growing, there is potential
tonegatively impact investment in other areas that
are critical to improving health (e.g., education, public
housing, income security®), especially for those who
are most marginalized.

Amid concerns over rising health care costs,
attention has focused on high-cost users of health
care.339 Qur study shows the wide variation in
health care costs for individuals with favourable versus
unfavourable health behaviours and socioeconomic
profiles. Better health and well-being is the primary
goal of improving health behaviours and reducing
social inequity. However, it is important to recognize
that the existing investment in public health also
results inalarge reduction in expenditure in the acute
care sector, particularly hospital care. The health
premium of prevention and social equity is an overlooked
opportunity for a sustainable health care system.
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EXHIBITS

A 54.9BILLION DECREASE INHEALTH CARE EXPENDITURE: THE TEN-YEAR IMPACT OF IMPROVING SMOKING, ALCOHOL, DIET AND PHYSICAL ACTIVITY IN ONTARIO

EXHIBIT 1 Definitions of behavioural health risks

Behaviour Category* Definition

Smoking Heavy smoker Current daily smoker (> 20 cigarettes/day)
Light smoker Current daily smoker (< 20 cigarettes/day) or current occasional smoker with > 100 lifetime cigarettes
Former heavy smoker Former daily smoker (> 20 cigarettes/day)
Former light smoker Former daily smoker (< 20 cigarettes/day) or former occasional smoker with > 100 lifetime cigarettes
Non-smoker Never smoker or occasional smoker <100 lifetime cigarettes

Alcohol Heavy drinker Bingeing® or > 21 (men) or > 14 (women) drinks/week
Moderate drinker < 21 (men) or < 14 (women) drinks/week with no bingeing’
Current non-drinker No alcohol consumption in the last 12 months

Diet Very poor diet Index score 0 to < 2.5
Fair diet Index score 2.5to<5
Adequate diet Index score 5 to 10

Physical activity Inactive 0to < 1.5 METs/day
Moderately active 1.5 to < 3 METs/day
Active >3 METs/day

“Highestrisk levels are inboldface and lowest risk levels (reference group) are initalic.
‘Bingeing was defined as > 5 drinks/day on any day in the previous week or weekly bingeing behaviour in the previous month.

Index score =the healthiness of adiet based on consumption of fruit and vegetables. Individuals start with 2 points and are given up to 8 additional points for each
average daily serving of fruits and vegetables (maximum score = 10). Points are deducted for daily fruit juice servings exceeding 1 (-2 points), no carrot consumption
(-2 points), or daily potato consumption exceeding 1 serving for males and 0.7 servings for females (-2 points). Scores that result in negative values after deductions
arerecodedto zero, resultinginafinalrange of 0 to 10 for the index.

MET =metabolic equivalent of task, ameasure of calories burned by type, duration and frequency of physical activity.

Institute for Clinical Evaluative Sciences
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EXHIBIT 2 Annual health care costs for Ontarians aged 25 and older: unhealthy behaviour and low socioeconomic position versus healthy behaviour and high

socioeconomic position, 2013

Key finding

Compared to those with healthy
behaviours and high socioeconomic
position, Ontarians with all four
behavioural risks and low socioeconomic
position had annual hospital costs that
were 400% higher (5900 versus $4,500).

15
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EXHIBIT 3 Proportion of health care costs attributed to selected health behaviour risk factors for Ontarians aged 25 and older, 2004 to 2013*

Key findings

The four behaviour risk factors
combined accounted for 22% of
health care costs.

Physical activity and smoking
accounted for the largest proportion
of total health care costs at 13% and
10%, respectively.

Institute for Clinical Evaluative Sciences
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*Error bars represent high and low boundaries on burden estimates.
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Physical activity

Combined health
behaviour risk factors
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EXHIBIT 4 Annual health care costs for Ontario, 2004 to 2013*

Key findings = Age>25
$ billion == Allages
Annual health care costs are large. 60 —
Annual health care costs increased
rapidly until 2009, after which
inflation-adjusted costs stabilized.
This study included 88% of total 50 —
costs, reflecting health care for
individuals aged 25 and older.
40 —
30 —
20

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

*Constant 2014 Canadian dollars
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EXHIBIT 5 Burden of health behaviour risk factors on health care costs for Ontarians aged 25 and older, 2004 to 2013*

Key findings %
30 —
Overall, $89.4 billion in health care
costs from 2004 to 2013 could be
attributed to health behaviours.

Health behaviour-attributable use of e T
health care improved over the 10-year
period, declining from 23.3% to
21.4%. This improvement equates to
a cumulative reduction inuse that

is equivalent to $4.9 billion in health
care costs.

Te s e e esssssssseNe T
070 0 0 e 0 0 0 0 0 0 e e 0 0 0 0 0 0 e e e 0 e e e "0
AOOOOOOOOOOOOOOOOOOOOOO00
Aot e s e %% % % e e %%

$4.9billion

20 —

$89.4 billion
10 —

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

“.*.%.%." Health care savings attributable to improving health behaviours

O\ Health care costs attributable to health behaviours

Projection of health behaviour attribution from 2003

Health behaviour attribution over time

*Constant Canadian dollars
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EXHIBIT 6 Health care attributable and avoided costs by health behaviour risk factor for Ontarians aged 25 and older, 2004 to 2013

Key ﬁNdingS Attributable Costs Avoided Costs
Physical activity and smoking were
the leading health behaviours for
attributable health care costs in
Ontario between 2004 and 2013.

Alcohol 1%

Physical

The cost savings realized between activity 11%

2004 and 2013 were primarily
achieved through improvement in
smoking-attributable costs. Smoking 41%

$89.4 billion $4.9 billion

Physical
activity 53%

Smoking 84%
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EXHIBIT 7 Health behaviour-attributable health care costs by sector for Ontarians aged 25 and older, 2004 to 2013

Key finding

Hospital care accounted for almost
half of health behaviour-attributable Other 21% [——
health care costs between 2004 care 22%
and 2013

$89.4 billion

Drugs 11%

Hospital
care 46%
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EXHIBIT 8 Health behaviour risk factors and socioeconomic position attribution to health care costs for Ontarians aged 25 and older, 2004 to 2013

Key findings $ billion

160 —
From 2004 to 2013, $60.7 billionin
health care costs were attributed to
low socioeconomic position. 140 —

$134 billion

Over the same period, $134 billionin
health care costs were attributed to
the combined impact of health behaviours
and low socioeconomic position. 100

120

$89.4 billion
80

60

$60.7 billion

40

20

Health behaviour risk factors Socioeconomic position Combined health behaviour risk
factors and socioeconomic position
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EXHIBIT 9 Socioeconomic position attribution to health care costs for Ontarians aged 25 and older, by sector, 2004 to 2013

Key finding

Hospital care accounted for more than
half of the health care costs attributable
to low socioeconomic position.

Community

Other 18% care 19%

Drugs 9%
$60.7 billion

Hospital
care 54%
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EXHIBIT A-1 Creation of Ontario study cohort

CCHS 2.1 Public file, 2003
n=42777

+

Agreedtoshare
n=40,507 (94.7%)

+

Linkage: agreed and successful
n=33,679(78.7%)
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CCHS 3.1 public file, 2005
n=41,766

+

Agreedto share
n=39,486(94.5%)

3

Linkage: agreed and successful
n=33,402(80.0%)

*Denominator for the percentages displayed below.
CCHS = Canadian Community Health Survey
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CCHS 4.1 public file, 2007-2008
n=43,958

+

Agreedto share
n=41,800(95.1%)

+

Linkage: agreed and successful
n=34,638(78.8%)

DATA CLEANING

Combined CCHS cycles
n= 101,50|6* (79.0%)

v

Respondents = 25 years
n= 83,23F (82.0%)

v

Non-pregnant respondents
n=82,401(81.2%)
|

v

Unique respondents
n =81,95P (80.7%)
v

OHIP-eligible respondents
n=81,715(80.5%)

v

Final cohort
n=80,749(79.6%)

Age< 25 years
n=18,271(18.0%)

Pregnant at survey date
n=834(0.8%)

Duplicate respondents
n=451(0.4%)

OHIP-ineligible at survey date
n=235(0.2%)

Loss to follow-up prior to study start date
n=966(1.0%)



A$4.9BILLION DECREASE IN HEALTH CARE EXPENDITURE: THE TEN-YEAR IMPACT OF IMPROVING SMOKING, ALCOHOL, DIET AND PHYSICAL ACTIVITY IN ONTARIO APPENDIX

EXHIBIT A-2 Stepped approach to model building — consideration of factors leading to health care use and costs

Health behaviour model =~ Sociodemographic model Primary attribution model Distal mediator model Proximal mediator model
(Model 1) I (Model 2) - (Model 3) - (Model 4) - (Model 5)

Basic Sociodemographic
Health Behaviours and Other
of Interest Health Behaviour
Predictors

Additional (Household)
Sociodemographic
Predictors

Health Status
Predictors

Fragility

* smoking * ethnicity * household income * bodymassindex * extent of difficulty
* physical activity * immigrant status * home ownership * hypertension in pgrforming
+ diet  education + marital status + diabetes bas)t: t.aSI;‘S &4
* alcohol * urbandweller * heartdisease partictpating (n
; activities
* neighbourhood e cancer
deprivation * history of stroke

e stress .
e fluvaccination

dementia
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EXHIBIT A-3 Baseline description of the study cohort by sex, 2003 to 2007

Male Cohort

Female Cohort

Survey sample,* %

Represented population,* %

Survey sample,* %

Represented population,* %

(n=36,807) Person-years (N=3,962,088) (n=43,942) Person-years (N=4,131,570)
Age Group, years
25-29 7.4 10,668 9.1 73 12,642 8.8
30-34 9.0 13,001 10.0 85 14,714 9.1
35-39 10.3 14,957 115 9.1 15,888 11.5
40-44 111 16,183 14.5 8.8 15,326 125
45-49 9.0 13,059 115 8.1 14,149 11.6
50-54 9.6 13,847 10.2 9.4 16,256 10.2
55-59 10.0 14,420 9.6 10.3 17,760 9.1
60-64 9.0 12,897 7.2 9.0 15,451 7.2
65-69 7.9 11,152 5.6 8.0 13,568 6.2
70-74 6.8 9,408 4.6 75 12,650 5.0
75-79 53 7,004 3.4 6.5 10,654 4.2
80-84 31 3,907 2.0 4.8 7,575 2.8
85-89 1.2 1,356 0.7 2.1 3,257 13
=90 0.3 320 0.2 0.7 883 0.4
Health Behaviours
Smoking status
Heavy smoker 10.7 15,116 9.2 5.8 9,828 4.8
Light smoker 14.5 20,642 154 14.8 25,234 138
Former heavy smoker 20.0 27,998 16.0 9.5 16,010 7.7
Former light smoker 17.4 24,531 16.8 18.0 30,678 16.3
Non-smoker 36.5 52,432 41.8 51.0 87,361 56.6
Missing 11 1,460 0.9 1.0 1,661 0.8
Alcohol consumption
Heavy drinker 123 17,695 10.9 34 5,762 33
Moderate drinker 707 100,787 71.8 72.2 124,162 70.0
Non-drinker 15.1 20,940 153 233 38,974 25.6
Missing 2.0 2,758 20 11 1,876 11
Physical activity
Inactive 46.5 65,794 47.8 52.8 89,455 543
Moderately active 25.2 36,032 24.3 25.6 44,103 245
Active 26.1 37,473 251 20.8 35,913 19.7
Missing 2.2 2,880 2.8 0.9 1,302 1.5
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EXHIBIT A-3 continued

Male Cohort Female Cohort
Survey sample,* % Represented population,* % Survey sample,* % Represented population,* %
(n=36,807) Person-years (N=3,962,088) (n=43,942) Person-years (N=4,131,570)
Diet
Poor diet 15.0 21,400 14.2 8.6 14,632 8.3
Fair diet 417 59,340 40.3 30.0 50,933 29.2
Adequate diet 38.6 55,167 40.7 58.2 99,981 59.0
Missing 47 6,272 4.8 33 5,227 3.6
Sociodemographic Indicators
Immigrant status
Immigrant 21.8 30,837 335 215 36,779 33.9
Non-immigrant 78.1 111,177 66.2 78.3 133,765 65.8
Missing 0.1 165 0.3 0.1 228 0.4
Ethnicity
White 88.9 126,274 78.9 89.7 152,990 79.3
Non-white 107 15,357 20.5 10.0 17,183 20.1
Missing 0.4 548 0.6 0.4 600 0.5
Marital status
Married or common-law 67.8 96,810 76.8 577 99,508 68.8
Other 32.2 45,306 23.2 423 71,197 31.2
Missing 0.0 64 0.0 0.0 68 0.0
Household type
Unattached individual 241 33,780 11.2 31.0 52,031 14.5
Living with spouse or partner 37.8 53,425 294 317 54,391 26.6
'c':l‘{ligfe":"th spouse or partner and 25.2 2,340 393 218 10,914 347
Single parent living with children 1.7 36,547 17 6.4 37,853 73
Other 11.0 15,798 18.1 8.7 14,851 16.3
Missing 0.2 289 0.3 0.4 733 0.7
Residence owned by a household member
Yes 79.3 113,229 79.9 75.9 130,283 778
No 20.5 28,730 19.7 239 40,246 21.9
Missing 0.2 221 0.3 0.1 244 0.3
Highest level of personal education
Less than high school completion 18.9 25,984 14.8 20.2 33,702 16.5
High school graduate 227 32,530 22.2 25.0 42,730 24.9
Post-secondary graduate 575 82,404 61.8 54.1 93,212 57.7
Missing 0.9 1,262 1.2 0.7 1,129 0.9
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Male Cohort

Female Cohort

Survey sample,* %

Represented population,* %

Survey sample,* %

Represented population,* %

(n=36,807) Person-years (N=3,962,088) (n=43,942) Person-years (N=4,131,570)
Highest level of education in household
Less than high school graduate 10.8 14,697 6.4 14.1 23,464 8.4
High school graduate 177 25,210 153 18.4 31,264 16.0
Post-secondary graduate 67.4 96,507 727 64.6 111,163 71.0
Missing 41 5,765 5.6 2.9 4,881 47
Main source of household income
f;“nf;‘zyn'::t':;;" el worker's 3.1 4,399 2.2 34 5,741 26
Senior benefits 251 34,196 155 31.0 51,654 19.8
Wages and salaries* 65.7 95,103 76.6 575 99,747 70.0
Other 3.9 5,361 3.0 4.8 8,130 3.8
Missing 23 3,120 27 33 5,501 39
Household income, $
<29,999 16.6 22,903 11.0 25.9 43,299 16.4
30,000-79,999 45.5 64,687 40.1 416 71,561 393
>80,000 32.2 46,643 40.3 235 40,774 31.0
Missing 5.7 7,946 8.6 9.0 15,140 133
Labour force participation
Typically works < 5 hours/week 225 31,696 173 329 56,279 30.3
Permanently unable to work 37 5,023 2.6 3.6 6,073 31
Typically works = 5 hours/week 64.6 93,719 73.9 50.4 87,561 58.2
Not applicable (age > 75 years) 87 10,908 5.5 127 20,077 7.8
Missing 0.6 835 0.8 0.5 784 0.7
Use of Preventive Health Care
Flu vaccination
Yes 61.6 87,077 58.0 68.6 116,714 63.4
No 36.0 51,907 38.9 30.5 52,701 35.0
Missing 2.5 3,195 31 0.9 1,358 15
Mammogram
Yes 61.0 103,860 54.6
No 223 38,130 25.9
Not applicable (age < 35 years) 15.8 27,355 18.0
Missing 1.0 1,428 1.6
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EXHIBIT A-3 continued

Male Cohort Female Cohort
Survey sample,* % Represented population,* % Survey sample,* % Represented population,* %
(n=36,807) Person-years (N=3,962,088) (n=43,942) Person-years (N=4,131,570)
Pap test
Yes 927 158,807 90.0
No 6.1 10,148 8.0
Missing 1.2 1,818 2.0
Geographic Indicators
Urban dweller
Yes 77.7 110,471 85.1 79.0 134,684 85.7
No 223 31,709 14.9 21.0 36,089 14.3
Neighbourhood deprivation
High 151 21,394 11.8 16.3 27,519 126
Moderate 62.3 88,446 60.8 62.3 106,413 61.2
Low 20.6 29,532 253 193 33,198 24.2
Missing 2.0 2,807 21 2.2 3,643 2.0
Local Health Integration Network
Erie St. Clair 7.0 9,892 51 71 12,015 51
South West 126 17,875 74 125 21,533 74
Waterloo Wellington 5.9 8,420 5.5 5.9 10,049 53
Hamilton Niagara Haldimand Brant 12.6 17,970 11.0 12.6 21,373 11.0
Central West 34 4,860 6.2 3.2 5,427 6.1
Mississauga Halton 4.9 6,934 8.5 4.6 7,851 8.6
Toronto Central 3.8 5,452 9.4 37 6,428 9.2
Central 57 8,221 124 55 9,553 12.2
Central East 9.6 13,647 11.6 9.8 16,701 12.2
South East 6.2 8,750 3.9 6.6 11,144 3.9
Champlain 9.2 12,986 9.3 9.6 16,418 9.4
North Simcoe Muskoka 4.5 6,388 34 43 7471 34
North East 10.2 14,506 4.6 10.3 17,624 4.6
North West 4.4 6,239 18 4.2 7,158 17
Missing 0.0 40 0.0 0.0 28 0.0
General Indicators of Health
Self-perceived health
Poor 41 5,180 3.2 4.2 6,699 3.8
Fair 10.9 14,979 8.6 11.8 19,566 10.3
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EXHIBIT A-3 continued

54.9 BILLION DECREASE INHEALTH CARE EXPENDITURE: THE TEN-YEAR IMPACT OF IMPROVING SMOKING, ALCOHOL, DIET AND PHYSICAL ACTIVITY IN ONTARIO

Male Cohort

Female Cohort

Survey sample,* %

Represented population,* %

Survey sample,* %

Represented population,* %

(n=36,807) Person-years (N=3,962,088) (n=43,942) Person-years (N=4,131,570)
Good 30.2 42,962 30.1 28.9 49,425 29.2
Very good 36.0 51,778 371 35.6 61,486 35.7
Excellent 18.8 27,176 21.0 193 33,468 20.8
Missing 0.1 105 0.1 0.1 129 0.1
Self-perceived stress
Quite a bit or extremely stressful 20.2 28,881 23.0 215 36,892 24.4
At most, a bit stressful 79.5 112,917 76.7 78.2 133,339 75.4
Missing 0.3 382 0.3 0.3 542 0.3
Sense of belonging to the community
Very weak 18.8 26,602 16.9 20.5 35,036 175
Neither very strong nor very weak 69.5 99,450 70.2 69.2 118,608 69.4
Very strong 8.6 12,021 9.2 8.4 14,249 10.6
Missing 31 4,106 3.8 1.8 2,880 2.6
Body mass index
Underweight 0.7 926 0.8 27 4,428 3.2
Normal 435 62,221 433 29.9 51,187 283
Overweight 15.6 22,224 13.9 125 21,474 10.9
Obese 4.8 6,884 4.0 6.3 10,740 53
Morbidly obese 34.2 48,428 36.5 455 77,566 48.5
Missing 1.2 1,497 1.5 3.2 5,378 3.9
Indicators of Illness
Hypertension
Yes 227 31,629 189 257 43,146 20.5
No 770 110,133 80.8 74.2 127,408 79.4
Missing 0.3 417 0.3 0.1 218 0.1
Diabetes
Yes 8.7 11,757 7.2 75 12,319 6.2
No 91.3 130,305 927 925 158,364 93.8
Missing 0.1 118 0.1 0.1 90 0.0
Heart disease
Yes 9.4 12,559 6.8 79 12,819 5.5
No 90.4 129,348 93.0 91.9 157,654 94.3
Missing 0.2 272 0.1 0.2 299 0.2
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EXHIBIT A-3 continued

APPENDIX

Male Cohort

Female Cohort

Survey sample,* %

Represented population,* %

Survey sample,* %

Represented population,t %

(n=36,807) Person-years (N=3,962,088) (n=43,942) Person-years (N=4,131,570)
Cancer
Yes 2.9 3,754 2.1 2.6 4,199 2.0
No 97.0 138,284 97.9 97.3 166,374 97.9
Missing 0.1 141 0.1 0.1 200 0.1
Stroke
Yes 2.0 2,552 1.4 1.8 2,796 1.4
No 98.0 139,540 98.6 98.1 167,826 98.6
Missing 0.1 88 0.1 0.1 151 0.0
Dementia
Yes 0.6 645 0.5 0.4 629 0.5
No 99.4 141,440 99.5 99.5 170,034 99.4
Missing 0.1 94 0.1 0.1 109 0.1
Fragility
Needs help with basic tasks 6.6 8,570 5.4 13.6 22,096 114
Limited due to health condition 21.7 30,749 18.8 20.3 34,852 17.8
No limitations 71.4 102,527 75.5 65.8 113,449 70.6
Missing 0.3 334 0.3 0.2 376 0.2

*Data source: Canadian Community Health Survey (CCHS) 2.1,3.1 and 4.1 (2003, 2005 and 2007-2008).
#Population estimated using the CCHS sampling weights.

*Includes self-employment.
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EXHIBIT A-4 Age-adjusted total health care cost ratios for Ontario menin a four-year period from 2004 to 2013~

A 54.9BILLION DECREASE INHEALTH CARE EXPENDITURE: THE TEN-YEAR IMPACT OF IMPROVING SMOKING, ALCOHOL, DIET AND PHYSICAL ACTIVITY IN ONTARIO

Cost Ratio Cost Ratio, Top 5% Excluded
Total Health Care Costs, $ Crude Rate, $ Age- Standardized Rate,¥ $ (95% ClI) (95% ClI)
Overall 428,000,000 3,010 2,260
Health Behaviours
Smoking status
Heavy smoker 41,500,000 2,740 2,930 1.93(1.88,1.98) 1.64(1.59,1.69)
Light smoker 46,200,000 2,240 2,760 1.64(1.59,1.69) 1.25(1.20,1.30)
Former heavy smoker 130,000,000 4,640 2,460 1.40(1.35,1.45) 1.33(1.29,1.37)
Former light smoker 86,900,000 3,540 2,070 1.24(1.19,1.29) 117(1.13,1.21)
Non-smoker 114,000,000 2,170 1,890 Reference Reference
Missing 9,800,000 6,710 2,920 2.03(1.88,2.18) 1.28(1.13,1.43)
Alcohol consumption
Heavy drinker 39,200,000 2,220 2,500 1.34(1.29,1.39) 1.16(1.11,1.21)
Moderate drinker 275,000,000 2,730 2,070 Reference Reference
Non-drinker 102,000,000 4,870 2,960 1.68(1.64,1.72) 1.36(1.32,1.40)
Missing 11,600,000 4,210 2,330 1.36(1.25,1.47) 0.92(0.81,1.03)
Physical activity
Inactive 223,000,000 3,390 2,510 1.33(1.29,1.37) 1.13(1.09,1.17)
Moderately active 95,400,000 2,650 2,030 1.11(1.07,1.15) 1.02(0.98,1.06)
Active 84,600,000 2,260 1,840 Reference Reference
Missing 24,600,000 8,540 3,900 2.11(2.00,2.22) 1.74(1.63,1.85)
Diet
Poor diet 61,500,000 2,870 2,700 1.40(1.35,1.45) 1.22(1.17,1.27)
Fair diet 168,000,000 2,830 2,240 1.13(1.09,1.17) 1.04(1.01,1.07)
Adequate diet 160,000,000 2,900 2,030 Reference Reference
Missing 38,600,000 6,160 3,000 1.50(1.42,1.58) 1.31(1.23,1.39)
Sociodemographic Indicators
Immigrant status
Immigrant 105,000,000 3,420 2,040 0.82(0.78,0.86) 0.91(0.87,0.95)
Non-immigrant 322,000,000 2,900 2,320 Reference Reference
Missing 596,000 3,620 1,570 0.62(0.17,1.07) 0.60(0.16, 1.04)
Ethnicity
White 396,000,000 3,140 2,260 Reference Reference
Non-white 29,000,000 1,890 2,060 1.07(1.02,1.12) 0.94(0.89,0.99)
Missing 2,590,000 4,730 2,640 1.27(1.02,1.52) 0.99(0.75,1.23)
Marital status
Married or common-law 282,000,000 2,910 2,110 Reference Reference
Other 146,000,000 3,230 2,610 1.42(1.39,1.45) 1.22(1.19,1.25)
Missing 88,100 1,380 1,110 0.72(-0.03,1.47) 0.91(0.22,1.60)
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APPENDIX

Cost Ratio Cost Ratio, Top 5% Excluded
Total Health Care Costs, $ Crude Rate, $ Age- Standardized Rate¥s (95% Cl) (95% Cl)
Household type
Unattached individual 129,000,000 3,830 2,610 1.48(1.43,1.53) 1.19(1.15,1.23)
Living with spouse or partner 217,000,000 4,060 2,120 1.10(1.05,1.15) 1.04(1.00,1.08)
Llving with spouse or partner and 45,100,000 1,230 2,000 Reference Reference
Single parent living with children 7,180,000 3,070 2,770 1.47(1.35,1.59) 1.30(1.18,1.42)
Other 29,000,000 1,840 2,380 1.50(1.44,1.56) 1.28(1.23,1.33)
Missing 274,000 948 861 0.57(0.22,0.92) 0.75(0.43,1.07)
Residence owned by a household member
Yes 332,000,000 2,930 2,100 Reference Reference
No 95,300,000 3,320 3,000 1.74(1.70,1.78) 1.38(1.34,1.42)
Missing 874,000 3,960 1,870 0.93(0.54,1.32) 0.97(0.59,1.35)
Highest level of personal education
Less than high school completion 139,000,000 5,360 2,820 1.52(1.48,1.56) 1.32(1.28,1.36)
High school graduate 83,400,000 2,560 2,210 1.13(1.09,1.17) 1.09(1.05,1.13)
Post-secondary graduate 200,000,000 2,430 2,090 Reference Reference
Missing 5,400,000 4,280 2,380 1.36(1.19,1.53) 0.95(0.79,1.11)
Highest level of education in household
Less than high school completion 90,100,000 6,130 2,990 1.55(1.50,1.60) 1.33(1.28,1.38)
High school graduate 78,600,000 3,120 2,360 1.30(1.26,1.34) 1.18(1.14,1.22)
Post-secondary graduate 240,000,000 2,490 2,120 Reference Reference
Missing 19,100,000 3,310 2,490 1.15(1.07,1.23) 1.09(1.01,1.17)
Main source of household income
f;“n"’:;f::t':z:‘"jlerﬁ'a‘:: worker's 19,200,000 4370 4,440 3.40(3.31,3.49) 2.51(2.42,2.60)
Senior benefits 234,000,000 6,860 3,290 1.57(1.52,1.62) 1.25(1.20,1.30)
Wages and salaries* 131,000,000 1,370 1,970 Reference Reference
Other 27,500,000 5,140 2,670 1.56(1.48,1.64) 1.46(1.38,1.54)
Missing 15,900,000 5,090 2,190 1.55(1.44,1.66) 1.44(1.33,1.55)
Household income, $
<29,999 127,000,000 5,530 3,160 2.14(2.09,2.19) 1.57(1.52,1.62)
30,000-79,999 197,000,000 3,050 2,200 1.37(1.33,1.41) 1.17(1.14,1.20)
=80,000 69,800,000 1,500 1,790 Reference Reference
Missing 34,200,000 4,300 2,340 1.66(1.59,1.73) 1.50(1.43,1.57)
Labour force participation
Typically works < 5 hours/week 151,000,000 4,760 2,410 1.77(1.72,1.82) 1.44(1.39,1.49)
Permanently unable to work 35,800,000 7130 4,990 4.39(4.31,4.47) 3.04(2.96,3.12)
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EXHIBIT A-4 continued

A 54.9BILLION DECREASE INHEALTH CARE EXPENDITURE: THE TEN-YEAR IMPACT OF IMPROVING SMOKING, ALCOHOL, DIET AND PHYSICAL ACTIVITY IN ONTARIO

Cost Ratio Cost Ratio, Top 5% Excluded
Total Health Care Costs, $ Crude Rate, $ Age- Standardized Rate,¥ $ (95% ClI) (95% ClI)
Typically works = 5 hours/week 122,000,000 1,300 1,480 Reference Reference
Not applicable (age > 75 years) 117,000,000 10,700 587 2.24(2.08,2.40) 1.45(1.29,1.61)
Missing 1,890,000 2,260 1,530 1.82(1.62,2.02) 2.46(2.27,2.65)
Use of Preventive Health Care
Flu vaccination
Yes 324,000,000 3,720 2,380 Reference Reference
No 79,400,000 1,530 1,840 0.73(0.70,0.76) 0.75(0.72,0.78)
Missing 24,500,000 7,670 3,600 1.50(1.40, 1.60) 1.40(1.30,1.50)
Geographic Indicators
Urban dweller
Yes 331,000,000 2,990 2,280 Reference Reference
No 97,200,000 3,060 2,160 0.97(0.93,1.01) 0.97(0.93,1.01)
Neighbourhood deprivation
High 73,400,000 3,430 2,670 1.52(1.47,1.57) 1.25(1.20,1.30)
Moderate 269,000,000 3,040 2,260 1.24(1.20,1.28) 1.13(1.09,1.17)
Low 76,000,000 2,570 1,950 Reference Reference
Missing 9,210,000 3,280 2,320 1.30(1.18,1.42) 1.09(0.98, 1.20)
Local Health Integration Network
Erie St. Clair 31,000,000 3,130 2,410 1.10(1.00, 1.20) 1.02(0.93,1.11)
South West 55,200,000 3,090 2,200 0.98(0.89,1.07) 0.89(0.80, 0.98)
Waterloo Wellington 20,700,000 2,460 1,930 0.80(0.70,0.90) 0.82(0.72,0.92)
Hamilton Niagara Haldimand Brant 54,000,000 3,010 2,170 1.07(0.98,1.16) 0.92(0.83,1.01)
Central West 11,800,000 2,430 2,360 1.05(0.93,1.17) 1.12(1.01,1.23)
Mississauga Halton 16,600,000 2,400 2,010 0.88(0.77,0.99) 0.84(0.74,0.94)
Toronto Central 12,000,000 2,200 2,070 Reference Reference
Central 23,300,000 2,830 2,310 1.12(1.02,1.22) 0.83(0.73,0.93)
Central East 44,300,000 3,250 2,370 1.11(1.02,1.20) 1.05(0.96,1.14)
South East 29,100,000 3,320 2,300 1.08(0.98,1.18) 1.02(0.92,1.12)
Champlain 40,500,000 3,120 2,340 1.12(1.02,1.22) 0.99(0.90, 1.08)
North Simcoe Muskoka 18,100,000 2,830 2,030 0.89(0.78,1.00) 0.88(0.78,0.98)
North East 51,200,000 3,530 2,580 1.26(1.17,1.35) 0.96 (0.87,1.05)
North West 20,100,000 3,220 2,390 1.11(1.00,1.22) 0.91(0.81,1.01)
Missing 38,500 962 466 0.39(-0.56, 1.34) 0.52(-0.35,1.39)
General Indicators of Health
Self-perceived health
Poor 54,800,000 10,600 6,360 6.01(5.93,6.09) ‘ 5.40(5.31,5.49)
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Total Health Care Costs, $

Crude Rate, $

Age- Standardized Rate,¥s

Cost Ratio
(95% ClI)

Cost Ratio, Top 5% Excluded
(95% CI)

Fair 95,000,000 6,340 3,670 2.85(2.79,2.91) 2.38(2.32,2.44)
Good 138,000,000 3,210 2,330 1.69(1.64,1.74) 1.62(1.58,1.66)
Very good 100,000,000 1,930 1,640 1.06(1.02,1.10) 1.22(1.18,1.26)
Excellent 39,100,000 1,440 1,360 Reference Reference
Missing 958,000 9,120 2,470 4.22(3.68,4.76) 1.43(0.88,1.98)
Self-perceived stress
Quite a bit or extremely stressful 76,100,000 2,640 3,050 1.35(1.31,1.39) 1.29(1.25,1.33)
At most, a bit stressful 350,000,000 3,100 2,140 Reference Reference
Missing 2,090,000 5,470 2,250 1.08(0.79,1.37) 1.13(0.85,1.41)
Sense of belonging to the community
Very weak 100,000,000 3,770 2,250 0.77(0.71,0.83) 0.81(0.75,0.87)
Neither very strong nor very weak 258,000,000 2,590 2,140 0.75(0.69,0.81) 0.79(0.74,0.84)
Very strong 40,000,000 3,330 2,790 Reference Reference
Missing 29,500,000 7180 3,290 1.15(1.05,1.25) 1.13(1.03,1.23)
Body mass index
Underweight 4,550,000 4,910 3,640 2.21(2.02,2.40) 1.96(1.78,2.14)
Normal 139,000,000 2,870 2,100 Reference Reference
Overweight 175,000,000 2,810 2,080 0.87(0.83,0.91) 0.95(0.92,0.98)
Obese 70,600,000 3,180 2,530 1.11(1.06,1.16) 1.17(1.12,1.22)
Morbidly obese 26,900,000 3,900 3,880 1.74(1.66,1.82) 1.47(1.40,1.54)
Missing 11,800,000 7.870 4,040 1.85(1.70, 2.00) 1.63(1.48,1.78)
Indicators of Illness
Hypertension
Yes 178,000,000 5,620 3,050 1.48(1.44,1.52) 1.33(1.29,1.37)
No 249,000,000 2,260 2,010 Reference Reference
Missing 1,440,000 3,440 2,360 1.31(1.03,1.59) 0.86(0.59,1.13)
Diabetes
Yes 92,200,000 7.840 4,560 2.26(2.20,2.32) 1.91(1.85,1.97)
No 335,000,000 2,570 2,050 Reference Reference
Missing 338,000 2,880 2,100 0.87(0.33,1.41) 1.09(0.57,1.61)
Heart disease
Yes 106,000,000 8,420 4,330 2.00(1.94,2.06) 1.72(1.66,1.78)
No 320,000,000 2,480 2,060 Reference Reference
Missing 1,830,000 6,730 2,510 1.34(0.99,1.69) 1.43(1.09,1.77)
Cancer
Yes 34,200,000 9,120 4,710 2.27(2.18,2.36) ‘ 2.32(2.23,2.41)
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A 54.9BILLION DECREASE INHEALTH CARE EXPENDITURE: THE TEN-YEAR IMPACT OF IMPROVING SMOKING, ALCOHOL, DIET AND PHYSICAL ACTIVITY IN ONTARIO

Cost Ratio Cost Ratio, Top 5% Excluded
Total Health Care Costs, $ Crude Rate, $ Age- Standardized Rate,¥ $ (95% ClI) (95% ClI)

No 393,000,000 2,840 2,190 Reference Reference

Missing 899,000 6,360 3,600 2.46(1.98,2.94) 0.71(0.23,1.19)
Stroke

Yes 27,400,000 10,800 5,290 2.00(1.89,2.11) 1.53(1.41,1.65)

No 400,000,000 2,860 2,200 Reference Reference

Missing 711,000 8,090 9,670 2.97(2.36,3.58) 1.26(0.67,1.85)
Dementia

Yes 9,440,000 14,600 7,000 2.57(2.36,2.78) 1.89(1.67,2.11)

No 418,000,000 2,950 2,230 Reference Reference

Missing 587,000 6,250 2,720 1.44(0.87,2.01) 1.93(1.37,2.49)
Fragility

Needs help with basic tasks 83,600,000 9,760 5,470 3.84(3.78,3.09) 3.28(3.22,3.34)

Limited due to health condition 123,000,000 4,010 2,780 1.78(1.74,1.82) 1.66(1.62,1.70)

No limitations 219,000,000 2,140 1,760 Reference Reference

Missing 2,110,000 6,310 3,320 2.04(1.73,2.35) 1.41(1.11,1.71)

*Follow-up years two to five for respondents to the Canadian Community Health Surveys conductedin 2003, 2005 and 2007-2008.
FHealth care costs per person-year, age-adjusted using the 1991 Canadian standard population.
*Includes self-employment.
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EXHIBIT A-5 Age-adjusted total health care cost ratios for Ontario women in a four-year period from 2004 to 2013*

APPENDIX

Cost Ratio Cost Ratio, Top 5% Excluded
Total Health Care Costs, $ Crude Rate, $ Age- Standardized Rate,¥ $ (95% ClI) (95% ClI)
Overall 573,000,000 3,360 2,750
Health Behaviours
Smoking status
Heavy smoker 33,400,000 3,400 3,910 1.63(1.58,1.68) 1.49(1.44,1.54)
Light smoker 68,500,000 2,710 3,170 1.25(1.21,1.29) 1.14(1.11,1.17)
Former heavy smoker 72,900,000 4,550 3,340 1.44(1.40,1.48) 1.30(1.26,1.34)
Former light smoker 106,000,000 3,460 2,710 1.09(1.06,1.12) 1.09(1.06,1.12)
Non-smoker 284,000,000 3,250 2,480 Reference Reference
Missing 8,750,000 5,270 2,620 0.93(0.81,1.05) 0.99(0.87,1.11)
Alcohol consumption
Heavy drinker 11,700,000 2,030 2,480 0.99(0.92, 1.06) 1.10(1.04,1.16)
Moderate drinker 348,000,000 2,810 2,520 Reference Reference
Non-drinker 208,000,000 5,330 3,430 1.44(1.41,1.47) 1.32(1.29,1.35)
Missing 5,820,000 3,100 2,200 0.89(0.77,1.01) 1.07(0.96,1.18)
Physical activity
Inactive 367,000,000 4,100 3,050 1.43(1.40,1.46) 1.28(1.25,1.31)
Moderately active 115,000,000 2,600 2,350 1.16(1.12,1.20) 1.09(1.06,1.12)
Active 77,000,000 2,140 2,160 Reference Reference
Missing 15,100,000 11,600 4,140 2.70(2.57,2.83) 2.41(2.27,2.55)
Diet
Poor diet 54,400,000 3,720 3,340 1.34(1.29,1.39) 1.25(1.21,1.29)
Fair diet 184,000,000 3,620 2,920 1.13(1.10,1.16) 1.06(1.03,1.09)
Adequate diet 298,000,000 2,980 2,520 Reference Reference
Missing 37,100,000 7.090 3,710 1.53(1.46, 1.60) 1.41(1.34,1.48)
Sociodemographic Indicators
Immigrant status
Immigrant 131,000,000 3,570 2,580 0.87(0.84,0.90) 0.95(0.92,0.98)
Non-immigrant 441,000,000 3,300 2,790 Reference Reference
Missing 1,140,000 5,000 3,320 1.03(0.70,1.36) 1.15(0.83,1.47)
Ethnicity
White 533,000,000 3,480 2,750 Reference Reference
Non-white 38,400,000 2,240 2,750 0.99(0.95, 1.03) 1.01(0.97,1.05)
Missing 2,170,000 3,610 2,850 0.90(0.69,1.11) 1.04(0.84,1.24)
Marital status
Married or common-law 242,000,000 2,430 2,610 Reference Reference
Other 331,000,000 4,650 3,000 1.22(1.19,1.25) 1.10(1.08,1.12)
Missing 116,000 1,710 884 0.47(-0.16, 1.10) 0.62(0.04,1.20)
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54.9 BILLION DECREASE INHEALTH CARE EXPENDITURE: THE TEN-YEAR IMPACT OF IMPROVING SMOKING, ALCOHOL, DIET AND PHYSICAL ACTIVITY IN ONTARIO

Cost Ratio Cost Ratio, Top 5% Excluded
Total Health Care Costs, $ Crude Rate, $ Age- Standardized Rate¥s (95% Cl) (95% Cl)
Household type
Unattached individual 279,000,000 5,360 2,980 1.41(1.37,1.45) 1.23(1.19,1.27)
Living with spouse or partner 173,000,000 3,180 2,740 1.20(1.16,1.24) 1.21(1.17,1.25)
Llving with spouse or partner and 50,500,000 1,330 3,270 Reference Reference
Single parent living with children 29,800,000 2,730 3,000 1.42(1.36,1.48) 1.31(1.26,1.36)
Other 40,300,000 2,710 3,130 1.34(1.29,1.39) 1.21(1.16,1.26)
Missing 1,140,000 1,550 2,610 1.07(0.88,1.26) 1.09(0.91,1.27)
Residence owned by a household member
Yes 396,000,000 3,040 2,570 Reference Reference
No 177,000,000 4,410 3,450 1.41(1.38,1.44) 1.22(1.19,1.25)
Missing 498,000 2,040 1,700 1.76(1.43,2.09) 2.64(2.34,2.94)
Highest level of personal education
Less than high school completion 204,000,000 6,050 3,250 1.24(1.21,1.27) 1.17(1.14,1.20)
High school graduate 134,000,000 3,130 2,560 1.00(0.97,1.03) 0.95(0.92,0.98)
Post-secondary graduate 230,000,000 2,470 2,590 Reference Reference
Missing 5,730,000 5,080 3,180 1.25(1.10, 1.40) 1.12(0.97,1.27)
Highest level of education in household
Less than high school completion 157,000,000 6,690 3,410 1.25(1.21,1.29) 1.15(1.11,1.19)
High school graduate 114,000,000 3,630 2,700 1.05(1.02,1.08) 0.94(0.91,0.97)
Post-secondary graduate 286,000,000 2,580 2,610 Reference Reference
Missing 16,400,000 3,370 2,780 1.07(1.00,1.14) 1.02(0.95,1.09)
Main source of household income
f;“g:;{"::{:g;"j:;;’;: worker's 22,700,000 3,960 4,560 2.34(2.27,2.41) 1.80(1.73,1.87)
Senior benefits 327,000,000 6,330 3,020 1.34(1.30,1.38) 1.17(1.13,1.21)
Wages and salaries* 157,000,000 1,580 2,610 Reference Reference
Other 35,800,000 4,400 3,060 1.33(1.27,1.39) 1.21(1.15,1.27)
Missing 30,500,000 5,550 2,800 1.31(1.24,1.38) 1.08(1.01,1.15)
Household income, $
<29,999 244,000,000 5,640 3,440 1.67(1.63,1.71) 1.36(1.32,1.40)
30,000-79,999 193,000,000 2,700 2,500 1.13(1.10,1.16) 1.10(1.07,1.13)
=80,000 65,900,000 1,620 2,360 Reference Reference
Missing 69,800,000 4,610 2,720 1.19(1.14,1.24) 1.06(1.01,1.11)
Labour force participation
Typically works < 5 hours/week 212,000,000 3,770 2,330 1.44(1.41,1.47) ‘ 1.30(1.27,1.33)
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EXHIBIT A-5 continued

APPENDIX

Cost Ratio Cost Ratio, Top 5% Excluded
Total Health Care Costs, $ Crude Rate, $ Age- Standardized Rate,¥ $ (95% ClI) (95% ClI)
Permanently unable to work 42,000,000 6,920 5,310 3.24(3.17,3.31) 2.48(2.41,2.55)
Typically works > 5 hours/week 125,000,000 1,430 1,800 Reference Reference
Not applicable (age > 75 years) 192,000,000 9,590 838 1.88(1.76, 2.00) 1.58(1.46,1.70)
Missing 1,740,000 2,220 1,760 1.30(1.12,1.48) 1.23(1.06, 1.40)
Use of Preventive Health Care
Flu vaccination
Yes 458,000,000 3,920 2,880 Reference Reference
No 100,000,000 1,900 2,270 0.76(0.73,0.79) 0.77(0.74,0.80)
Missing 15,400,000 11,400 4,210 1.95(1.82,2.08) 1.92(1.79, 2.05)
Mammogram
Yes 422,000,000 4,060 2,370 Reference Reference
No 96,800,000 2,540 2,510 0.90(0.86, 0.94) 0.78(0.75, 0.81)
Not applicable (age < 35 years) 38,400,000 1,400 382 § §
Missing 16,400,000 11,500 3,860 1.95(1.82,2.08) 1.85(1.72,1.98)
Pap test
Yes 502,000,000 3,160 2,710 Reference Reference
No 52,700,000 5,190 2,870 1.04(0.99,1.09) 0.95(0.90, 1.00)
Missing 18,700,000 10,300 3,890 1.79(1.68,1.90) 1.70(1.58,1.82)
Geographic Indicators
Urban dweller
Yes 461,000,000 3,430 2,770 Reference Reference
No 112,000,000 3,110 2,670 0.96 (0.93,0.99) 0.93(0.90,0.96)
Neighbourhood deprivation
High 114,000,000 4,150 3,260 1.41(1.37,1.45) 1.27(1.23,1.31)
Moderate 360,000,000 3,380 2,730 1.17(1.14,1.20) 1.05(1.02,1.08)
Low 85,600,000 2,580 2,410 Reference Reference
Missing 14,100,000 3,860 2,530 1.26(1.17,1.35) 1.35(1.27,1.43)
Local Health Integration Network
Erie St. Clair 44,600,000 3,720 2,880 0.98(0.90, 1.06) 1.10(1.03,1.17)
South West 75,200,000 3,490 2,720 0.93(0.86, 1.00) 1.00(0.93,1.07)
Waterloo Wellington 27,600,000 2,740 2,330 0.79(0.71,0.87) 0.92(0.84,1.00)
Hamilton Niagara Haldimand Brant 69,800,000 3,270 2,560 0.88(0.81,0.95) 0.98(0.91,1.05)
Central West 15,000,000 2,760 2,620 1.23(1.14,1.32) 1.39(1.30,1.48)
Mississauga Halton 20,500,000 2,610 2,460 0.83(0.74,0.92) 0.98(0.90, 1.06)
Toronto Central 21,600,000 3,360 3,060 Reference Reference
Central 29,400,000 3,080 2,690 0.84(0.76,0.92) 0.97(0.89, 1.05)
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EXHIBIT A-5 continued

Cost Ratio Cost Ratio, Top 5% Excluded
Total Health Care Costs, $ Crude Rate, $ Age- Standardized Rate,¥ $ (95% ClI) (95% ClI)
Central East 57,000,000 3,420 2,830 1.05(0.97,1.13) 1.20(1.13,1.27)
South East 38,000,000 3,410 2,750 0.94(0.86,1.02) 1.04(0.96,1.12)
Champlain 53,100,000 3,230 2,740 0.91(0.83,0.99) 1.01(0.94,1.08)
North Simcoe Muskoka 25,300,000 3,390 2,600 0.83(0.74,0.92) 0.93(0.85,1.01)
North East 68,000,000 3,860 3,120 1.11(1.04,1.18) 1.11(1.04,1.18)
North West 28,300,000 3,950 2,990 1.01(0.92,1.10) 1.16(1.08,1.24)
Missing 75,100 2,680 938 0.44(-0.54,1.42) 0.77(-0.13,1.67)
General Indicators of Health
Self-perceived health
Poor 72,500,000 10,800 7,630 5.49(5.43,5.55) 4.55(4.48,4.62)
Fair 129,400,000 6,620 4,380 2.99(2.95,3.03) 2.47 (2.43,2.51)
Good 177,000,000 3,580 2,730 1.69(1.65,1.73) 1.63(1.60, 1.66)
Very good 139,000,000 2,260 2,090 1.23(1.20,1.26) 1.23(1.20,1.26)
Excellent 54,100,000 1,620 1,720 Reference Reference
Missing 1,080,000 8,370 6,640 3.36(2.93,3.79) 1.83(1.39,2.27)
Self-perceived stress
Quite a bit or extremely stressful 108,000,000 2,920 3,460 1.29(1.26,1.32) 1.30(1.27,1.33)
At most, a bit stressful 462,000,000 3,460 2,620 Reference Reference
Missing 4,320,000 7,970 3,690 1.44(1.22,1.66) 1.10(0.88,1.32)
Sense of belonging to the community
Very weak 137,000,000 3,920 2,640 0.78(0.73,0.83) 0.80(0.75, 0.85)
Neither very strong nor very weak 354,000,000 2,980 2,670 0.76(0.72,0.80) 0.84(0.80,0.88)
Very strong 58,300,000 4,090 3,460 Reference Reference
Missing 24,300,000 8,430 3,900 1.24(1.14,1.34) 1.20(1.10,1.30)
Body mass index
Underweight 21,300,000 4,810 3,900 1.65(1.57,1.73) 1.40(1.33,1.47)
Normal 223,000,000 2,880 2,440 Reference Reference
Overweight 175,000,000 3,420 2,630 1.04(1.01,1.07) 1.05(1.02,1.08)
Obese 83,600,000 3,890 3,150 1.22(1.18,1.26) 1.14(1.10,1.18)
Morbidly obese 45,900,000 4,270 4,120 1.66(1.61,1.71) 1.48(1.43,1.53)
Missing 24,500,000 4,560 3,460 1.60(1.53,1.67) 1.60(1.53,1.67)
Indicators of lllness
Hypertension
Yes 257,000,000 5,970 3,630 1.43(1.40,1.46) 1.39(1.36,1.42)
No 315,000,000 2,470 2,510 Reference Reference
Missing 1,050,000 4,790 2,900 1.10(0.76, 1.44) 1.04(0.71,1.37)
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APPENDIX

Cost Ratio Cost Ratio, Top 5% Excluded
Total Health Care Costs, $ Crude Rate, $ Age- Standardized Rate,¥s (95% ClI) (95% ClI)

Diabetes

Yes 99,500,000 8,080 4,920 2.30(2.25,2.35) 2.06(2.01,2.11)

No 474,000,000 2,990 2,550 Reference Reference

Missing 258,000 2,870 1,840 0.89(0.36,1.42) 1.18(0.69,1.67)
Heart disease

Yes 117,000,000 9,150 5,820 1.88(1.83,1.93) 1.69(1.64,1.74)

No 454,000,000 2,880 2,550 Reference Reference

Missing 2,280,000 7,630 5,030 1.59(1.30,1.88) 1.38(1.09,1.67)
Cancer

Yes 30,200,000 7190 4,850 2.50(2.42,2.58) 2.36(2.28,2.44)

No 542,000,000 3,260 2,700 Reference Reference

Missing 955,000 4,770 4,050 2.64(2.28,3.00) 1.69(1.35,2.03)
Stroke

Yes 32,400,000 11,600 5,910 2.34(2.25,2.43) 1.93(1.83,2.03)

No 540,000,000 3,220 2,690 Reference Reference

Missing 1,060,000 7,050 3,390 1.40(0.99,1.81) 1.83(1.43,2.23)
Dementia

Yes 8,600,000 13,700 5,200 2.03(1.84,2.22) 2.11(1.91,2.31)

No 564,000,000 3,320 2,730 Reference Reference

Missing 615,000 5,620 3,580 1.02(0.54,1.50) 1.22(0.77,1.67)
Fragility

Needs help with basic tasks 191,000,000 8,640 5,400 3.09(3.05,3.13) 2.54(2.50,2.58)

Limited due to health condition 126,000,000 3,610 2,980 1.46(1.43,1.49) 1.40(1.37,1.43)

No limitations 254,000,000 2,240 2,090 Reference Reference

Missing 2,930,000 7810 3,770 2.56(2.31,2.81) 2.55(2.31,2.79)

*Follow-up years two to five for respondents to the Canadian Community Health Surveys conductedin 2003, 2005 and 2007-2008.
FHealth care costs per person-year, age-adjusted using the 1991 Canadian standard population.

*Includes self-employment.

5Costratios could not be obtained because the majority of the cohort were aged 35 and older.
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A 54.9BILLION DECREASE INHEALTH CARE EXPENDITURE: THE TEN-YEAR IMPACT OF IMPROVING SMOKING, ALCOHOL, DIET AND PHYSICAL ACTIVITY IN ONTARIO

EXHIBIT A-6 Age-adjusted hospital care cost ratios for Ontario men in a four-year period from 2004 to 2013*

Cost Ratio Cost Ratio, Top 5% Excluded
Hospital Care Costs, $ Crude Rate, $ Age- Standardized Rate,¥ $ (95% ClI) (95% ClI)
Overall 234,000,000 1,640 1,230
Health Behaviours
Smoking status
Heavy smoker 25,300,000 1,670 1,720 2.40(2.30, 2.50) 2.11(2.01,2.21)
Light smoker 27,600,000 1,340 1,700 2.08(1.99,2.17) 1.45(1.36,1.54)
Former heavy smoker 70,700,000 2,520 1,330 1.57(1.49,1.65) 1.47(1.39,1.55)
Former light smoker 46,500,000 1,900 1,090 1.36(1.28,1.44) 1.24(1.16,1.32)
Non-smoker 58,200,000 1,110 961 Reference Reference
Missing 5,380,000 3,690 1,620 2.35(2.08,2.62) 1.36(1.07,1.65)
Alcohol consumption
Heavy drinker 23,500,000 1,330 1,490 1.58(1.49,1.67) 1.33(1.24,1.42)
Moderate drinker 147,000,000 1,460 1,100 Reference Reference
Non-drinker 56,500,000 2,700 1,640 1.82(1.74,1.90) 1.39(1.31,1.47)
Missing 6,840,000 2,480 1,360 1.59(1.39,1.79) 0.87(0.66, 1.08)
Physical activity
Inactive 125,000,000 1,890 1,380 1.37(1.30,1.44) 1.08(1.01,1.15)
Moderately active 51,200,000 1,420 1,100 1.15(1.07,1.23) 1.00(0.92,1.08)
Active 44,100,000 1,180 973 Reference Reference
Missing 13,800,000 4,790 2,310 2.23(2.03,2.43) 1.82(1.61,2.03)
Diet
Poor diet 36,300,000 1,700 1,580 1.53(1.44,1.62) 1.33(1.24,1.42)
Fair diet 91,700,000 1,550 1,220 1.17(1.11,1.23) 1.05(0.99,1.11)
Adequate diet 84,300,000 1,530 1,060 Reference Reference
Missing 21,500,000 3,420 1,690 1.57(1.43,1.71) 1.38(1.24,1.52)
Sociodemographic Indicators
Immigrant status
Immigrant 54,800,000 1,780 1,030 0.73(0.66, 0.80) 0.81(0.74,0.88)
Non-immigrant 179,000,000 1,610 1,280 Reference Reference
Missing 293,000 1,780 751 0.48(-0.33,1.29) 0.46(-0.37,1.29)
Ethnicity
White 218,000,000 1,730 1,240 Reference Reference
Non-white 14,100,000 917 1,010 1.02(0.93,1.11) 0.77(0.68, 0.86)
Missing 1,700,000 3,100 1,650 1.38(0.93,1.83) 1.01(0.56, 1.46)
Marital status
Married or common-law 149,000,000 1,540 1,120 Reference Reference
Other 84,500,000 1,870 1,500 1.59(1.53,1.65) 1.33(1.27,1.39)
Missing 44,000 687 642 0.87(-0.48,2.22) 1.13(-0.18,2.44)
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Cost Ratio Cost Ratio, Top 5% Excluded
Hospital Care Costs, $ Crude Rate, $ Age- Standardized Rate,¥ $ (95% ClI) (95% ClI)
Household type
Unattached individual 75,600,000 2,240 1,500 1.67(1.59,1.75) 1.26(1.18,1.34)
Living with spouse or partner 115,000,000 2,150 1,120 1.11(1.03,1.19) 0.99(0.91,1.07)
Llving with spouse or partner and 23,300,000 639 1,040 Reference Reference
Single parent living with children 4,080,000 1,740 1,560 1.55(1.33,1.77) 1.35(1.13,1.57)
Other 15,700,000 992 1,290 1.63(1.53,1.73) 1.35(1.25,1.45)
Missing 128,000 444 400 0.46(-0.17,1.09) 0.70(0.09,1.31)
Residence owned by a household member
Yes 178,000,000 1,580 1,120 Reference Reference
No 54,900,000 1,910 1,730 2.04(1.97,2.11) 1.52(1.45,1.59)
Missing 500,000 2,270 944 0.85(0.15, 1.55) 0.88(0.16, 1.60)
Highest level of personal education
Less than high school completion 79,300,000 3,050 1,650 1.72(1.64,1.80) 1.48(1.40,1.56)
High school graduate 45,100,000 1,390 1,190 1.21(1.14,1.28) 1.21(1.14,1.28)
Post-secondary graduate 106,000,000 1,290 1,100 Reference Reference
Missing 3,100,000 2,460 1,370 1.63(1.33,1.93) 0.93(0.63,1.23)
Highest level of education in household
Less than high school completion 51,900,000 3,530 1,810 1.78(1.69,1.87) 1.50(1.40,1.60)
High school graduate 43,000,000 1,710 1,310 1.47(1.39,1.55) 1.35(1.27,1.43)
Post-secondary graduate 128,000,000 1,330 1,120 Reference Reference
Missing 10,900,000 1,890 1,390 1.18(1.04,1.32) 1.08(0.94,1.22)
Main source of household income
ft"“nf:?r"::t':s;"j:er;g: worker's 11,900,000 2,700 2,560 4.15(3.99,4.31) 2.97(2.80,3.14)
Senior benefits 128,000,000 3,750 1,950 1.69(1.60,1.78) 1.27(1.17,1.37)
Wages and salaries* 70,500,000 742 1,030 Reference Reference
Other 14,800,000 2,760 1,410 1.56(1.41,1.71) 1.47(1.31,1.63)
Missing 8,230,000 2,640 1,100 1.62(1.42,1.82) 1.58(1.37,1.79)
Household income, $
<29,999 73,100,000 3,190 1,850 2.57(2.48, 2.66) 1.73(1.64,1.82)
30,000-79,999 107,000,000 1,650 1,200 1.53(1.46, 1.60) 1.22(1.15,1.29)
=80,000 35,600,000 764 900 Reference Reference
Missing 18,300,000 2,300 1,220 1.79(1.66,1.92) 1.67(1.54,1.80)
Labour force participation
Typically works < 5 hours/week 79,000,000 2,490 1,320 1.95(1.86, 2.04) ‘ 1.51(1.42,1.60)
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54.9 BILLION DECREASE INHEALTH CARE EXPENDITURE: THE TEN-YEAR IMPACT OF IMPROVING SMOKING, ALCOHOL, DIET AND PHYSICAL ACTIVITY IN ONTARIO

Cost Ratio Cost Ratio, Top 5% Excluded
Hospital Care Costs, $ Crude Rate, $ Age- Standardized Rate,¥ $ (95% ClI) (95% ClI)
Permanently unable to work 21,600,000 4,300 2,980 5.16(5.01,5.31) 3.46(3.30,3.62)
Typically works > 5 hours/week 65,500,000 699 755 Reference Reference
Not applicable (age > 75 years) 66,600,000 6,110 335 2.56(2.27,2.85) 1.44(1.13,1.75)
Missing 996,000 1,190 801 2.19(1.82,2.56) 3.54(3.17,3.91)
Use of Preventive Health Care
Flu vaccination
Yes 175,000,000 2,010 1,280 Reference Reference
No 45,300,000 872 1,060 0.76(0.70, 0.82) 0.76(0.70,0.82)
Missing 13,600,000 4,260 2,090 1.53(1.35,1.71) 1.46(1.27,1.65)
Geographic Indicators
Urban dweller
Yes 179,000,000 1,620 1,230 Reference Reference
No 54,700,000 1,720 1,230 1.05(0.98,1.12) 1.07(1.00,1.14)
Neighbourhood deprivation
High 41,700,000 1,950 1,520 1.74(1.64,1.84) 1.39(1.29,1.49)
Moderate 148,000,000 1,670 1,240 1.36(1.29,1.43) 1.24(1.17,1.31)
Low 38,800,000 1,320 992 Reference Reference
Missing 5,080,000 1,810 1,290 1.45(1.24,1.66) 1.10(0.89,1.31)
Local Health Integration Network
Erie St. Clair 17,300,000 1,750 1,330 1.28(1.10, 1.46) 1.22(1.04,1.40)
South West 30,100,000 1,680 1,190 1.17(1.01,1.33) 1.07(0.91,1.23)
Waterloo Wellington 10,900,000 1,290 1,010 0.86(0.68,1.04) 0.93(0.75,1.11)
Hamilton Niagara Haldimand Brant 29,600,000 1,650 1,210 1.34(1.18,1.50) 1.15(0.99,1.31)
Central West 6,010,000 1,240 1,250 1.12(0.91,1.33) 1.38(1.17,1.59)
Mississauga Halton 8,500,000 1,230 1,030 0.92(0.73,1.11) 0.81(0.62,1.00)
Toronto Central 5,410,000 992 941 Reference Reference
Central 11,700,000 1,430 1,160 1.26(1.07,1.45) 0.74(0.56,0.92)
Central East 23,000,000 1,680 1,210 1.22(1.05,1.39) 1.19(1.02,1.36)
South East 16,000,000 1,830 1,280 1.31(1.13,1.49) 1.30(1.12,1.48)
Champlain 23,000,000 1,770 1,310 1.38(1.21,1.55) 1.21(1.04,1.38)
North Simcoe Muskoka 9,590,000 1,500 1,070 1.03(0.83,1.23) 1.07(0.87,1.27)
North East 30,200,000 2,080 1,540 1.72(1.55,1.89) 1.25(1.08,1.42)
North West 12,600,000 2,010 1,500 1.47(1.27,1.67) 1.29(1.09,1.49)
Missing 10,700 267 113 0.23(-1.48,1.94) 0.35(-1.32,2.02)
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Hospital Care Costs, $

Crude Rate, $

Age- Standardized Rate,fs

Cost Ratio
(95% ClI)

Cost Ratio, Top 5% Excluded
(95% CI)

General Indicators of Health
Self-perceived health

Poor 32,300,000 6,230 3,710 6.96(6.81,7.11) 6.74(6.58, 6.90)
Fair 53,400,000 3,560 2,060 3.03(2.92,3.14) 2.49(2.38,2.60)
Good 75,200,000 1,750 1,270 1.76(1.68,1.84) 1.67(1.59,1.75)
Very good 51,500,000 994 845 0.98(0.90, 1.06) 1.24(1.16,1.32)
Excellent 20,900,000 769 720 Reference Reference
Missing 535,000 5,100 1,220 5.15(4.17,6.13) 0.9(-0.16, 1.96)
Self-perceived stress
Quite a bit or extremely stressful 42,500,000 1,470 1,690 1.36(1.29,1.43) 1.27(1.20,1.34)
At most, a bit stressful 190,000,000 1,680 1,160 Reference Reference
Missing 1,180,000 3,090 1,220 0.91(0.39,1.43) 0.79(0.26,1.32)
Sense of belonging to the community
Very weak 56,000,000 2,110 1,250 0.77 (0.65, 0.89) 0.80(0.68,0.92)
Neither very strong nor very weak 138,000,000 1,390 1,150 0.74(0.64,0.84) 0.76 (0.66, 0.86)
Very strong 22,700,000 1,890 1,570 Reference Reference
Missing 16,600,000 4,040 1,900 1.15(0.96,1.34) 1.15(0.96, 1.34)
Body mass index
Underweight 2,790,000 3,010 2,290 2.52(2.18,2.86) 2.33(1.98,2.68)
Normal 76,600,000 1,580 1,150 Reference Reference
Overweight 94,400,000 1,520 1,120 0.81(0.75,0.87) 0.91(0.85,0.97)
Obese 38,300,000 1,720 1,350 1.04(0.95,1.13) 1.15(1.06, 1.24)
Morbidly obese 15,600,000 2,270 2,380 1.84(1.70,1.98) 1.45(1.31,1.59)
Missing 6,070,000 4,060 2,160 1.72(1.46,1.98) 1.72(1.44,2.00)
Indicators of Illness
Hypertension
Yes 95,900,000 3,030 1,650 1.45(1.38,1.52) 1.24(1.17,1.31)
No 137,000,000 1,250 1,100 Reference Reference
Missing 715,000 1,710 1,200 1.00(0.49, 1.51) 0.82(0.31,1.33)
Diabetes
Yes 50,300,000 4,280 2,680 2.38(2.28,2.48) 1.96(1.85,2.07)
No 183,000,000 1,410 1,120 Reference Reference
Missing 142,000 1,210 955 0.72(-0.26,1.70) 1.12(0.13,2.11)
Heart disease
Yes 59,200,000 4,720 2,540 2.14(2.04,2.24) 1.80(1.69,1.91)
No 174,000,000 1,340 1,110 Reference Reference
Missing 911,000 3,340 1,300 1.30(0.67,1.93) 1.49(0.84,2.14)
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APPENDIX

EXHIBIT A-6 continued

A 54.9BILLION DECREASE INHEALTH CARE EXPENDITURE: THE TEN-YEAR IMPACT OF IMPROVING SMOKING, ALCOHOL, DIET AND PHYSICAL ACTIVITY IN ONTARIO

Cost Ratio Cost Ratio, Top 5% Excluded
Hospital Care Costs, $ Crude Rate, $ Age- Standardized Rate,fs (95% ClI) (95% ClI)
Cancer
Yes 18,400,000 4,910 2,750 2.30(2.13,2.47) 2.38(2.20, 2.56)
No 215,000,000 1,550 1,190 Reference Reference
Missing 619,000 4,380 2,390 2.96(2.10,3.82) 0.63(-0.29, 1.55)
Stroke
Yes 15,600,000 6,120 2,970 2.06(1.86, 2.26) 1.57(1.34,1.80)
No 218,000,000 1,560 1,190 Reference Reference
Missing 395,000 4,490 5,930 3.22(2.12,4.32) 1.27(0.15, 2.39)
Dementia
Yes 5,770,000 8,940 4,610 2.92(2.55,3.29) 2.15(1.72,2.58)
No 228,000,000 1,610 1,210 Reference Reference
Missing 290,000 3,100 1,380 0.92(-0.10, 1.94) 1.14(0.07,2.21)
Fragility
Needs help with basic tasks 48,300,000 5,640 3,100 4.23(4.12,4.34) 3.85(3.73,3.97)
Limited due to health condition 67,900,000 2,210 1,520 1.86(1.79,1.93) 1.74(1.67,1.81)
No limitations 116,000,000 1,140 935 Reference Reference
Missing 1,080,000 3,230 1,700 1.64(1.08, 2.20) 1.29(0.71,1.87)

*Follow-up years two to five for respondents to the Canadian Community Health Surveys conductedin 2003, 2005 and 2007-2008.
#Health care costs per person-year, age-adjusted using the 1991 Canadian standard population.
*Includes self-employment.
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EXHIBIT A-7 Age-adjusted hospital care cost ratios for Ontario women in a four-year period from 2004 to 2013*

APPENDIX

Cost Ratio Cost Ratio, Top 5% Excluded
Hospital Care Costs, $ Crude Rate, $ Age- Standardized Rate,¥ $ (95% ClI) (95% ClI)
Overall 282,000,000 1,650 1,350
Health Behaviours
Smoking status
Heavy smoker 18,900,000 1,920 2,300 2.00(1.90,2.10) 1.81(1.70,1.92)
Light smoker 35,500,000 1,410 1,620 1.37(1.30,1.44) 1.24(1.17,1.31)
Former heavy smoker 37,200,000 2,320 1,690 1.56(1.48,1.64) 1.40(1.31,1.49)
Former light smoker 51,800,000 1,690 1,330 1.15(1.09,1.21) 1.17(1.10,1.24)
Non-smoker 135,000,000 1,540 1,160 Reference Reference
Missing 4,140,000 2,490 1,190 0.84(0.60,1.08) 0.95(0.70, 1.20)
Alcohol consumption
Heavy drinker 5,840,000 1,010 1,250 1.04(0.91,1.17) 1.24(1.11,1.37)
Moderate drinker 167,000,000 1,350 1,210 Reference Reference
Non-drinker 106,000,000 2,730 1,720 1.52(1.46,1.58) 1.39(1.33,1.45)
Missing 2,680,000 1,430 1,020 0.85(0.62,1.08) 1.18(0.95,1.41)
Physical activity
Inactive 185,000,000 2,060 1,520 1.52(1.46,1.58) 1.28(1.22,1.34)
Moderately active 54,000,000 1,230 1,110 1.21(1.14,1.28) 1.09(1.02,1.16)
Active 35,500,000 989 1,010 Reference Reference
Missing 8,050,000 6,180 2,240 3.14(2.88,3.4) 2.63(2.34,2.92)
Diet
Poor diet 28,100,000 1,920 1,710 1.45(1.36,1.54) 1.34(1.25,1.43)
Fair diet 93,400,000 1,830 1,470 1.17(1.12,1.22) 1.07(1.02,1.12)
Adequate diet 141,000,000 1,410 1,200 Reference Reference
Missing 19,500,000 3,730 1,940 1.66(1.52,1.80) 1.5(1.36,1.64)
Sociodemographic Indicators
Immigrant status
Immigrant 62,600,000 1,700 1,200 0.80(0.74,0.86) 0.90(0.84,0.96)
Non-immigrant 219,000,000 1,640 1,380 Reference Reference
Missing 459,000 2,01