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ABSTRACT

Many recent epidemiological studies have linked health effects with short-term
exposure to air pollution levels commonly found in North America. The
association of ozone and fine particulate matter with mortality and hospital
admissions in 12 Canadian cities was explored in a time-series study. City-
specific estimates were obtained by Poisson regression models adjusting for the
confounding effects of seasonality and temperature. Estimates were then pooled
across cities using the inverse variance method. Results suggest significant
associations across all outcomes except cardiovascular hospital admissions.
Generally, stronger associations were found among the elderly. Effect estimates
were robust to adjustment for seasonality confounding but were sensitive to lag
structures. Considering the large population exposed to air pollution,
reductions in ozone and particulate matter would lead to considerable health

benefits.
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Chapter 1
INTRODUCTION

Effects of air pollution have become a major concern for public health in North
America, Europe and other developed regions in the past several years. The
World Health Organization estimates ambient air pollution leads to
approximately 800,000 premature deaths annually (1). In Canada, the
Canadian Medical Association (CMA) released the report No Breathing Room -
National Iliness Costs of Air Pollution earlier this year, stating that air pollution
results in considerable health and economic damages that will only increase
over time. It was estimated that 21,000 deaths and 92,000 emergency
department visits in Canada could be attributed to short- and long-term
exposure to air pollution in year 2008. Associated economic costs for the year,
including worker absenteeism, higher health care costs, loss of life, and other
factors were expected to exceed 10 billion dollars (2).

Acknowledging the negative effects of air pollution on human health,
governments around the world have set air quality standards in part to protect
the public. Thus, understanding the effects of individual air pollutants is crucial
for developing effective policies and regulations. Epidemiological research, in
particular time-series studies involving multi-cities, has been critical in
providing quantitative estimates of the short-term effects of air pollution and

has had a major role in policy decisions for setting regulatory standards.
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In Canada, air quality is good compared to other countries. However, the
literature on air pollution is expanding with striking evidence linking health
effects to pollution levels that were previously believed to be safe for the public
and are currently experienced in many developed countries. Two ambient air
pollutants, ozone (O3) and particulate matter (PM), are major components of
smog in Canada and have both been linked to various health effects that range
from sub-clinical functional changes to impaired activities (school/work

absenteeism), emergency room visits, hospitalizations and premature death.

1.1 Background

It is well established that extreme levels of air pollution can lead to considerable
increases in mortality and morbidity. Several episodes of high air pollution
levels and the subsequent increases in deaths and hospital admissions (HA)
that occurred in the 20t century are documented. Three well-known episodes
were in Meuse Valley, Belgium (1930), Donora, Pennsylvania (1948), and
London, England (1952). The famous London Smog in 1952 resulted in more
than 4000 deaths during the episode (Figure 1) and a further 8000 deaths in
the following months (3;4). The link observed between mortality and air
pollution during these events was based on a simple methodology, where death
counts were compared before, during, and after elevations in air pollution
levels.

Examples of these early studies have led to the common opinion that
only extreme levels of air pollution result in appreciable health effects (5).
Current emission controls and regulations ensure that extreme levels of air

pollution are rarely observed nowadays. Nevertheless, air pollution remains a
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big health concern and recent research has focused on assessing the impact of
air pollution at far lower levels than those observed in severe episodes.
Epidemiological studies have shown that long-term and short-term exposure to
currently observed air pollution levels are associated with increased mortality

and hospital admissions (6-26).

1080 4400
—— Deaths

1900 4| ——SulphurDioxide | _____ | L 4000
—8— Smoke

900

300

7an

500

500

400

300
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100

Date, December 1952

Figure 1 Air pollution and mortality during the 1952 London Smog. Source: Air pollution: Fact
sheet series for key stage 4 and A-level. Figure: Deaths from the great London Smog, p17. (27).

The literature on short-term effects of air pollution and health contains single-
and multi-city studies as well as meta-analyses. Recognizing the importance of
multi-city studies in setting air quality standards due to their generalizability
(8), a master’s research project examining the short-term effects of ozone and

PMs s across 12 Canadian cities was undertaken.
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1.2 Objectives

The primary objective of this study was to quantitatively assess the impact of
PMazs and ozone on mortality (total, cardiovascular and respiratory) and hospital

admissions (cardiovascular and respiratory).

Secondary objectives of the proposed research were:
e To determine the impact of ozone and PM3s on mortality and hospital
admissions in different age groups
e To examine the sensitivity of results to the confounding adjustment of
seasonality (long-term trends) and various lag periods (time between
exposure and event)
e To explain between city heterogeneity by examining the effect of ecologic

covariates

1.3 Air pollutants

1.3.1 Ozone

Found in the stratosphere, ozone is a colorless and odorless gas that has a
critical role in protecting life on earth from harmful ultraviolet radiation. Ozone
at the ground level, however, is a common urban air pollutant. It is a major
component of smog (28) and is considered as one of the most toxic component
of the photochemical air pollution mixture (29). Ozone is a secondary pollutant
because it is not emitted directly from natural or human sources. Rather, it is
formed through a set of complex reactions of primary pollutants, nitrogen

oxides and volatile organic compounds (VOCs) in the presence of sunlight (3).
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The term ozone will be used throughout this study to refer to ground-level
ozone.

Formation of ozone depends on meteorological conditions. Changes in
weather patterns result in short-term and yearly differences in ozone
concentrations. In general, higher concentrations are found in the afternoons of
hot summer days. Higher levels are also found in suburbs relative to busy
urban centers because of the scavenging effect of nitrogen oxides that originate

from traffic (30).

1.3.2 Particulate matter

Particulate matter refers to a mixture of solid particles and liquid droplets
suspended in the air. The composition of PM varies with geographic location,
season, and weather conditions and includes aerosols, smoke, fumes, dust,
ash, and pollen (31). The chemical composition of PM includes nitrates,
sulfates, organic chemicals and metals (see Table 1) (32). .

Particulate matter can be classified according to its source and size.
Primary particles are emitted directly from fuel combustion (motor vehicles,
power generation, industrial facilities and residential fireplaces) or forest fires
(31). Secondary particles, on the other hand, are formed through atmospheric
reactions of chemicals such as sulfur dioxides, nitrogen oxides and other
organic compounds emitted from power plants, industries and automobiles

(3;32).
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Table 1 Composition of PM;s.

Component Fraction (%)
Elemental and Organic Carbon (combustion related) 30-50
Sulfates 30-40
Nitrates 10-20

Soil 3-10

The size of the particles is critical because it is the main determinant of how
deep into the respiratory tract inhaled particles will travel. Although not a strict
boundary between respirable and non-respirable particles, the 10 nm diameter
size of particles is used for monitoring of airborne PM by many regulatory
agencies (33). The classification based on> size can be seen in Table 2. Thoracic
particles (PMio), particles with an aerodynamic diameter equal to orv less than
10 pm, can settle in the bronchi and lungs. PMas, also called fine particulate
matter, refers to particles with an aerodynamic diameter equal to or less than
2.5 pm and can penetrate deeper into the gas exchange regions of the lungs.
Recent research suggests health effects from particulate matter are mainly due

to PM.s and hence it may be a better indicator than PM ;o for health effects (3).

Regular monitoring of PMzs is recent relative to ozone and PMio
monitoring. In Canada, daily monitoring of ambient PM; 5 levels nationwide was
initiated in the late 1990’s (34). Similarly, in the United States (US), a
nationwide monitoring system of this pollutant was implemented in 1999 (35)

whereas PM1o data has been collected regularly since 1987 (36).
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Table 2 Classification of PM based on size (37).

Fraction Size Range
PMy, (thoracic) <10 ym

PM, s (respirable, fine) <25um
PM,,-PM; 5 (coarse) 25um-10 ym
PM; <1 um
Ultrafine Particles (UFP) 0.1 ym

1.3.3 Regulation in Canada

Environmental contaminants are regulated at the federal level under the
Canadian Environmental Protection Act (CEPA). Under this act, the federal
government can “assess air pollutants and control their impact through the
setting of National Ambient Air Quality Objectives (NAAQOs) and Canada Wide
Standards (CWS)”. Air pollutants that need to be managed are targeted for CWS
or NAAQO development, and not both (38). Ozone and PM2s are included in the
Criteria Air Contaminants (CACs) in Canada, where information on CAC
emissions has been collected every year within the National Pollutant Release

Inventory since 2002 (39).

National Ambient Air Quality Objectives

The National Ambient Air Quality Objectives (NAAQO) are long-term national
goals for outdoor air quality and are intended to protect public health and the
environment (38). They are used to guide the federal, provincial, territorial and
regional governments in making risk management decisions by identifying
benchmark levels that protect the public and the environment. Currently,
NAAQOs are available for ozone, sulfur dioxide, total suspended particulates

(TSP), carbon monoxide and nitrogen dioxide. For ozone, the 1 hour maximum
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desirable level and the maximum acceptable level are 51 parts per billion (ppb)

and 82 ppb, respectively (40).

Canada Wide Standards

Because of demonstrated adverse effects of ozone and PM on human health and
the environment, the Canadian Council of Ministers of the Environment (CCME)
developed the Canada Wide Standards (CWS) in 2000 (41). The CWSs act as an
alternative tool for the management of environmental issues that are of national
interest. The goal of these standards is to set achievable targets to reduce
health and environmental risks within a specific time frame.

The 2006 CWS for ozone, 8-hour running average time, based on the
fourth highest annual ambient measurement averaged three consecutive years,
is 65 ppb. For PM25, the CWS is 30 pg/ms3, 24-hour averaging time, based on
the 98t percentile annual ambient measurement averaged over three
consecutive years (28;41). These standards are required to be met by
jurisdictions by 2010 (41).

Although‘ many regions across Canada are approaching the CWSs for
PM.s and ozone, there remain communities with pollutant levels higher than
the standards. Environment Canada (42) reported that between 2003 and 2005,
at least 30% of Canadians lived in communities with PM,s levels above the
corresponding ambient CWS. For ozone, it was at least 40% of Canadians.
Locations where PM or ozone levels were above the standards were mainly in
Quebec and Ontario, with a few communities in the Atlantic Provinces and

British Columbia.
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1.3.4 Health effects of ozone and PM2s

Epidemiological studies have looked at both the short-term and long-term
effects of ozone and PM. Findings indicate positive and significant associations
between short-term exposure and various health effects including premature
mortality, deaths related to cardiovascular or respiratory diseases, as well as
hospital admissions dﬁe to respiratory or cardiovascular diseases. Other effects
reported include decreases in lung function and the exacerbation of existing
chronic respiratory and cardiovascular diseases. Postulated mechanisms by
which ozone and PM,s lead to adverse effects include oxidative stress and
inflammation in the lung tissue.

It has also been reported that among the subpopulations that are most
vulnerable to the effects of air pollution are the elderly (10;20;43) and children
(44-48). The elderly usually have reduced defense mechanisms in the lungs or
pre-existing diseases that are exacerbated by air pollution. On the other hand,
children are more susceptible because they are in critical stages of growth and
development (49), breathe more per unit body weight than adults, and have
smaller airways and lungs. Exposure to high levels during pregnancy has also
been linked to low birth weights in Canada and other countries (49).

Figure 2 provides a summary of the health effects that have been linked
to air pollution exposure. As can be seen, the proportion of the population
affected by the adverse effects diminishes as the severity of the health outcomes

increases.
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Figure 2 Pyramid of adverse effects on health attributable to air pollution. Source: Health impact

of PM,y and Ozone in 13 Italian Cities (50).
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Chapter 2
LITERATURE REVIEW

A literature review of the study designs used to investigate the short-term
effects of air pollution as well as the findings of recent multi-city studies is

provided below.

2.1 Study designs

Several study designs are used to study the effects of air pollution. The various
approaches differ in the methods applied to estimate the health effects linked to
variations in exposure across spatial and temporal gradients and the use of
individual or aggregate level data on the exposure, outcome and potential
confounding factors. The majority of contemporary epidemiologic studies on air

pollution health effects have used either cohort or time-series approaches (8).

2.1.1 Cohort studies

Cohort studies generally relate long-term average pollution levels (years) and
adjusted mortality rates across geographical locations, after controlling for
individual risk factors for death. Exposure to pollution is usually estimated by
referring to the place of residence of individuals (8). The design of cohort studies
makes it possible to adjust for confounders at the individual level (smoking,

body mass index, occupation, etc.) and assess individual risk factors that affect
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susceptibility. Cohort studies, however, are limited by the adequacy of data on
the confounders, the appropriateness of the models used for confounder
adjustment, and the exposure measure used to reflect personal exposure (8;51).

Two well-known prospective cohort studies are the Harvard Six Cities
Study and the American Cancer Society (ACS) Study. Both were conducted in
the United States and demonstrated that the annual average of all cause
mortality increased in association with an increase in fine particles (PM2s).

The Harvard Six Cities study followed more than 8000 adults in six cities
for 14-16 years. It found an adjusted relative risk ratio of 1.26 (95% CI 1.08-
1.47) in all cause mortality for an increase of 18.6 pg/ m? increase in particulate
matter averaged over 9 years (52). On the other hand, the ACS study followed
approximately 800,000 adults in 151 US metropolitan areas. The adjusted
relative risk ratio for total mortality was 1.17 (95% CI 1.09-1.26) for an increase

of 24.5 pg/m?3 in PM averaged over 5 years (53).

2.1.2 Time-series studies

Time-series studies on air pollution examine the effects of short-term changes
in air pollution. The advanced statistical methods used in time-series analyses
have become one of the most important tools in the area of air pollution
research. In this approach, associations between daily variations in air
pollution levels and daily counts of deaths or hospital admissions in a given
area are estimated by Poisson regression models. Data needed for time-series
analysis in a given area includes daily counts of health outcomes (deaths or
hospital admissions), individual pollutant levels and weather variables

(temperature) (8).
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One of the central issues in statistical modeling of time-series studies is
adequate control for confounding. Confounders typically controlled for are those
that change over relatively short periods such as seasonality, day of the week,
and weather variables that are associated with both pollution levels and health
outcomes. Many studies also control for other variables such as relative
humidity and influenza epidemics (54).

Risk factors for the health outcome being assessed that are either
constant or slowly changing over tirhe (8;55) such as diet, smoking and exercise
habits, are not treated as potential confounders in time-series studies on effects
of short-term exposure. Although they may act as effect modifiers, it is not
necessary to control for potential confounding when determining city-specific
estimates. This is a major advantage of time-series studies (54) because a factor
may only act as a confounder if it is correlated with the exposure of interest and
the health outcome on a temporal basis (4). For example, smoking is not likely
to act as a confounder when determining city-specific estimates because
community-average smoking rates do not vary on short timescales and daily

smoking rates are not likely associated with air pollution levels.

2.2 Statistical methods in times-series

In time-series studies, complex statistical methods are used to estimate the
relationship between air pollution and mortality or morbidity. Because the
effects estimated can be small relative to the combined effect of other time
varying covariates (ex. weather and seasonal fluctuations in health outcomes
and to other unmeasured factors), the methods used must be sensitive to detect

these weak effects.

13



CHAPTER 2 - LITERATURE REVIEW

There have been many advances in the models since they were first used to
study short-term effects of exposure to air pollution in the 1980’s (56). Early
statistical approaches included standard regression models, which have now
been replaced by semi-parametric models. In the semi-parametric approach,
the percent increase in daily mortality or morbidity associated with elevations in
the pollutant is typically the outcome. The two main statistical models currently
used are based on Generalized Linear Models (GLM) with parametric splines or
Generalized Additive Models (GAM) with non-parametric splines.

GAMs offer increased flexibility in estimating the smooth component of
the model relative to GLMs. They had been preferred over GLMs until 2002
when it was discovered that these methods were not adequate to give optimal
effect estimates and could introduce upward bias (51). Specifically, it was found
that the gam function in the S-plus software underestimated the standard
errors of linear terms in the model (the air pollution regression coefficients) (57)
and overestimated the effect of air pollution on health outcomes (58;59).

The discovery of these methodological and computational issues in 2002
came about at the time when the Environmental Protection Agency (EPA) was
finalizing its most recent review of the epidemiologic evidence on particulate
matter air pollution. Consequently, the review for particulate matter was
delayed because the time-series findings were crucial in the regulatory process.
As a result, all of the findings from time-series studies that had been based on
GAMs were re-evaluated using alternative methods. Approximately 40 original
studies from the US, Canada and Europe were reanalyzed and then peer

reviewed by a panel appointed by the Health Effects Institute (HEI) (60).
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A summary of the statistical methods used for city-specific and combined effect
estimates in recent multi-city time-series studies and meta-analyses is
presented in Table 3. The review was limited to studies that have looked at the
effects of either ozone or PM3s. The major challenge previously mentioned is to
adequately control for the time varying factors (mainly for seasonality and
temperature) that may confound the association between air pollution and
health outcomes. This is usually achieved by smooth functions for time and
temperature variables in the Poisson regression models (55). For calendar time,
penalized splines (PS) or natural cubic splines (NS) are commonly used as the
smoothing functions. Splines divide a continuous variable into a set of discrete
ranges, where each range is fit with a separate regression polynomial. The
degree of smoothing is determined by the degrees of freedom (df) allowed in the
smoothing functions (51). This must be selected carefully to ensure that there is
neither over-fitting (too many df) which would fit the “noise” nor under-fitting
(too little df) which would not remove confounding effects of potential
confounders in order avoid bias in the effect estimate. Allowing 7 df per year is
believed to yield conservative air pollution effects, with this value being
relatively large to ensure adequate control for seasonal and long-term trends
(61). Typically, values allowed in previous studies have been in the range 3-12
df per year. Within this range, national average effects estimates have been
found to be relatively robust.

Another important consideration in time-series models is the lag
structure which generally refers to the period (number of days) between
exposure to the pollutant and the event (health outcome). For example, a lag of

O days (referred to as “lag0” in this study) corresponds to the association
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between pollution levels on a given day and the risk of death or hospital
admission on that same day. A 2-day lag (lag2) represents the association
between pollution levels on a given day and the risk of adverse health effects
observed 2 days later. These models are referred to as single-day lag models. In
combined lag models, the exposure levels of pnllution are the averages of
multiple single-day lags. For example, for an average lag period of 0-1 days
(lag01), the level of pollutant used in the models would be the average of the
current day and the previous day’s levels. Further, distributed lag models look
at the effect of cumulative exposure to pollution during several days, thus
allowing each day to have an effect. The studies reviewed in Table 3 have
considered single day lag models up to 3 days as well as combined lags
involving mean concentrations of various combinations of 2-3 days.

Although the studies reviewed in Table 3 display a wide range of
specifications used in each study for the time-series models, the HEI re-analysis
report in 2003 stated that no optimal analytic method could be recommended
to estimate the air pollution health effects (62). Studies that have compared
different approaches have found that although there may be some sensitivity in
the results, the effects remain statistically significant with the common

approaches used (11).

One of the main objectives of multi-city or meta-analyses is to provide a
pooled quantitative summary of all the individual city-specific estimates.
Combining (or pooling) estimates is usually the second stage of analysis in
multi-city study and is typically performed by using one of two main statistical

approaches: a) random effects models fitted by maximizing the likelihood

16



CHAPTER 2 — LITERATURE REVIEW

function (MLE-Berkey) (63) or b) hierarchical regression models fitted by Monte
Carlo Markov Chain (MCMC). Both approaches have been reported to provide
similar results (64).

Effect modification of the exposure-outcome association can also be
explored in the second stage to explain any observed heterogeneity between
cities. Several studies of those reviewed did not discuss heterogeneity in the
results or did not explore it beyond applying a random effects model (19;22;65-
67). However, a number of potential effect modifiers have been reported in prior
studies that include socio-derhographic variables and characteristics of the

pollution mixture.
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CHAPTER 2 - LITERATURE REVIEW

2.3 Findings of time-series studies

Findings from the majority of time-series studies in various locations indicate
that there is a significant association between ozone or PMa.s and
mortality/morbidity. Recent large-scale time-series studies include Air Pollution
and Health: a European and North American Approach (APHENA), Air Pollution
and Health: a European Approach 1 and 2 (APHEA), and National Morbidity,

Mortality and Air Pollution Study (NMMAPS).

2.3.1 Major Multi-city Studies

APHENA

The APHENA study brought together investigators from Canada, the US and
Europe, all of which had previously conducted studies on air pollution and
health (NMMAPS, APHEA and other Canadian studies) (14;71). The project
involved the development of a common analytic approach used in both, the first
stage (to obtain city-specific estimates) and the second stage of the analysis
(combined estimates). The data analysis in this study covered 90 US cities, 32
European cities and 12 Canadian cities. The study looked at the effects of ozone
and PM;o using GLMs with both penalized and natural splines as smoothing
functions to adjust for seasonality, with 3, 8 or 12 df per year. Estimates were
combined to arrive at regional and overall estimates using meta-regression
approaches while looking at the effect of potential effect modifiers such as

percent of unemployment in each city (14).
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Effects estimated for ozone and mortality were stronger in Canada than in the
US and Europe for reasons that could not be identified. As a result, combined
results included Europe and the US, but not Canada (72). Results of this study

can be seen in Table 4.

APHEA

The APHEA project was first initiated in 1993. It looked at the short-term effects
of various air pollutants including ozone and PM;o on mortality and hospital
admissions in 15 European cities. The total exposed population was over 25
million people (13). Results of the study support the hypothesis of a causal
relation between ozone and all-cause daily mortality, where an increase of
50 pg/m3 in the 1-hr maximum levels of ozone was associated with a 2.9%
increase (CI 1.0- 4.9) in daily mortality (29). For respiratory hospital admissions
and ozone, associations were significant and homogenous across cities.
Estimates were stronger in the elderly and in the summer months, where an
increase of 1.04% (95% CI 1.02%-1.05%) in hospital admissions was found
among those 65 and older associated with an increase of SOpg/ m® in ozone
concentrations. These results were based on data from four European cities
only (73). The APHEA project was later extended to APHEA-2 to cover 30

European cities and applied improved statistical approaches (61).

NMMAPS

The National Morbidity, Mortality, and Air Pollution Study looked at the health
effects of PMjo. Analyses included effects on mortality associated with PMjo in

the 90 largest US cities from 1987-1994 and on emergency hospital admissions
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in 14 US cities. This study is of particular interest in that no other study had
looked at this many cities in a consistent manner (74). Upon reanalysis in 2003,
the updated NMMAPS database included data from 1987 to 2000, covered 95
urban centers and extended its analyses to include effects of exposure to ozone.
Researches used a two-stage approach to reach a national effect estimate. First,
a time-series analysis was applied within each city to obtain a city-specific
estimate. In the second stage, all estimates were combined across communities
to arrive at a national average estimate that takes into account the within
community uncertainty and any heterogeneity observed between communities
(9).

For ozone, it was found that a 10 ppb increase in the previous week’s
ozone levels was associated with a 0.52% increase in daily mortality (95% CI
0.27%-0.77%) and a 0.64% increase in cardiovascular and respiratory mortality
(95% CI 0.31%-0.98%). Results were robust to the degree of confounding

adjustment for seasonality, temperature, and long-term trends (9).

2.3.2 Otherrecent studies

A search in PubMed for the key-words time-series and ozone or PM, s returned
approximately 1300 results (search performed on August 15, 2008). Because a
complete review of all relevant study findings is beyond the scope of this thesis,
main findings of recent multi-city time-series studies and meta-analyses that
have examined the health effects of either PMz s or ozone were reviewed and are
presented in Table 4. These studies correspond to the same studies that were

reviewed for statistical methods in Table 3.
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The majority of studies are generally in agreement in that relatively weak but
significant associations have been detected across a wide range of outcomes.
However, there are inconsistencies when considering whether or not
heterogeneity was present between city specific estimates, effect modification
patterns and the presence of a delayed (or lagged) effect between exposure and

outcome.

Meta-analyses
Several meta-analyses of time-series studies (Table 4) have examined the health
effects of ozone and particulate matter (54;68-70;75). The World Health
Organization published a meta-analysis in 2004 that reviewed 286 time-series
studies. Statistically significant relationships between ambient ozone with
mortality, as well as cause specific mortality and respiratory/cardiovascular
hospital admissions were observed (68). In a meta-analysis on ozone by Bell et
al. (75), estimates from 39 time-series studies were pooled and found a 10 ppb
increase in daily ozone was associated with a 0.83 % increase in total mortality
(95% CI, 0.53%-1.12%), comparable to the estimate of approximately 0.5%
increase found by Stieb et al. (69) in a meta-analysis that included 121 studies.

The meta-analyses reviewed looked at various pollutants including ozone.
However, because the focus on PM;;s is relatively recent, only the WHO meta-
analysis examined its effect. Positive but nonsignificant effects were calculated

for PM2 s based on pooling of five studies.

Certainly, approaches involving multiple cities and meta-analyses offer

advantages over single city studies due to the increased statistical power and
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generalizability. Meta-analyses of time-series studies, however, have been
criticized due to the wide variety of statistical methods used in each of the
single city studies making it difficult to pool across cities. The issue of
publication bias has also been examined by Bell et al. (75), where it was found
that estimates from the meta-analyses were consistently larger than the
estimates from the NMMAPS. As a result, the authors recommended using
caution when interpreting results from single-city studies, which are prone to

overestimation.

28



6¢

AtOE
AAD) s8ouaIayIp

oiydelBboab jo aoussalid e
("How

‘sj@pow juejnjjod Z ul 1o}
paisnipe aiam sjueinjjod Jayjo uaym jueoyiubis

How ‘dsai %¢gL’] @

|e10)) Ausuabolsiay Ajleonsijels pauiewal Jow [Bjo} Uo S}0ay] e tﬂ”_om\/% M\omv.o “ — (1) [4
e Ho 1519 0 QN9 (Aluo comwmm &_w%v\%mxwpc <m_.__n._ME _W“ummmmm
ajel Uow pazipiepuels e | uey) £O yum pajeroosse AjBuolls siow pow dsoy e Ul ut sspasou WBAaL e 1o / : o
‘How QA pue uow ‘syjuow wem Buunp uaas Ajuiew a1am s108ys O e i ul I uy/orol 4
|e10} Joj snosuaboisiay
alom sajewnss AJID e
(59 4910) VH
"SI0 SSOIOR S3|GEUEA UOWWOD JO OB dsal ur aseasoul (Lobe)) o, e
. 0} anp pajiwi] a1om sasAjeue uoljeoyIpoW 103y e (52
ofo QEwwmwmwomMM "Jooojoid wiojiun Buisn pajosjjoo 10U Sem Ble e | JOAO) “LOW JAD Ul 8sealoul
ucm@r 5 co_#m 51109 | Be| ueyy Jaybiy asem synsai Lobe| e | (Lobel) %1 pue (L6el) %020 @
199 uone ‘suoneoyloads (GZ Jopun)
m>ﬁMoaoHEwow ¢ |opoW JO S|Iejap pue SI1spunojuod Joj buljjojuod How [ejo} aseauoul (Lobe))
0 Aue 10} AuouaBosor! 10 80169p 0} BAYSUSS AIUBIL 10U SIOM S}NSTY %E2°0 Pue (162]) %150 » VNTHdVY
: ‘adoin3 pue SN uey) Jaybly (G2 43n0) -(¥1) 2002

Aue mouys jou pip
$9]BWIISS ueipeue) e
s8I0
$S0I0B UOIEOIIPOW
109}J@ JUB)SISUOD
JO B0UBPIAG QI @

Allelauab alom sano uejpeue) Joj sajewnsy o
‘uow pue €Q

UD8MJa(Q UOHEIDOSSE UB JO 90USPIAS JUS]SISUO)) @
paonpoidal a1om (SAdVINNWN pue

V3IHdY) Saipnis snonaid woly Ss)jew|]ss 108y e
"Blep sauas-awi A0 jnw Jo sisAjeue

0} yoeolidde uowwod e padojaaap Apnjs Siyg e

‘How |ejo} aseasoul (Lobey)
%6°0 pue (L6e)) %450 @
‘(sabe je)
‘How |ejo) aseauoul (Lobel)
%18°0 pue (LB6ej) %z50 @

:Jeak Jad Jpg ‘SN yim
£0 Ul asealoul mE\ml 0l o}
s)osyo ueipeued jedyiubig

‘le 1o luueAnosiey

uonesyIpoW 30343

ST 10 €O 03 Jueadjaa sbuipuy urep

sajew}so J0ayo Juesyiubig

Apmg

"S$8IpNJs salas-awWl} Jo sasAjeue-ejaw pue Ajo-ijnw juadal uf sbuipuly ulew ay) jo Alewwng ¢ ajqe]

MIIATY FANLVETLT — T ¥3LdVHD




0e

ueoliubis Jou synsai gbe o
*(S21jUN0 BWOS Ui SJo)uow
£-1) Jolio yuswainseaw ainsodxa Aoy o} anp
pJemumop paselq uaaq aAey 0] Aja)i} 81 S)NSayY e
Sd uey) Jamoj Apybis auam synsal gN ybnoyye
‘pasn saul|ds jo adA) ay) pue uonedyyoads
[opow 0} aallsuasul Ajjeisualb a1om s)Nsay e
"How pue ST\ 4 usamlaq uoneloosse Juedyiubis e

<9
JOAO LOW Ul 9SB3I0UI 9%/ °0 ®

How dsai asealoul %z'Z e
How QAD 9SBeaIdul %90 @
"HOW U] 9SBeaIdUl %9°0
:(0ber) ZNd

Ul 9sealoul mE\mnoF B 104

(61)
900z ‘e 19 oSO

‘dlqelea “YNd
1SOW SJ9M S$ajeWIISD solewnsa 10} sajewsa juediubis ou e
Houws dsau ybnoyye ur Auduabolaloy 108)9p O} MO| 00} SSI}I0 JO JaqUINN e ‘(xew 1y ‘Lobe) O . (+2) €002
punoy} Ayauabousiay ‘paiidde sayoeoidde aaly) ||e Joj sSnsal Jejiwis e Uy asealoul qdd | 10} sabe e jo uosduig
jueoiiubis oN e lle How dsal 10§ 2Z00° L MY @
uonedlipow 30943 ST 10 €O 0} Jueas|al sbBuipuy urep Sajew}sa Joaye jueoiubig Apmig

(p,Juod) "salpn)s sauas-awi} Jo sashjeue-glaw pue Ajo-)nw Juaodal ut sbulpuy ulew ay) jo Alewwng ‘y ajqel

MIIAFY FANLYIILIT — T 43LdVHD




€

‘Buiuolipuod
Jte |esjuao Jo yusosad Jo
aous|enasd ainjeladws)
Jamo] ‘asn uoneuodsuely
olqnd ‘suone|ndod
uedlIaWY UBdL}Y JO
uonoey) quawAojdwaun
Jaybiy yum psjeroosse
alom sajewiss JaybiH e
"siajyipow
108y@ |enuajod |aAg)
AJunwiwod gz je payoo e

‘abelane [euoneu
10} synsal Jejiwis aAeb yjoq seyoeosdde abejs puooag e
‘sjopow Be| ajbuis 10} uey) Jobie| atom yoom
snoiaald ay} Buunp £Q ajebaibbe Jo) sajewisa 103 e
‘spuaJ} wiel-6uo| pue ‘Ajeuosess ‘Jayjeam ‘Jajew
ajejnoiled Joj Juswisnipe 0} 1sNqoJ a1om s)Nsay e
‘3L Joj Jp 0] }IsNqoJ sem
fopow Be| pajnqusip Jo pajewliss abeiaae jeuoljepN e
‘How pue £0 ul sebueyd wis)-uoys ussmiaq
uoneloosse jueoyiubis Ajjeonsiie)s e 9)eoIpul S)Nsay

(uow -dsal
pue QAQ) asealdul %90 e
(‘"How [ej0}) %ZS0 ®
Jueosiubis
alam £Q s oam snoiraid
ay} ut aseasoul qdd-gL v

SAVININN
JO uolsus)xgy

- (v9'6) 8002
‘viulwoq pue |jog
$00Z "2 jo lleg

“BDJUD
aouabiaAuod Jajous Buisn Wyo ayl yum paledw oo
sjopow saujds ay} Joj sajewsa Jamo] Apybys e

(Sd) %ELL 0 ®
(SN) %62L0®

passnosIp jou ‘spoyjeul [eonsiels SN | maw\moom
Juatayip Buisn ajqeledwod |eiousab u) s1om s)Nsay e u aseauoul wybrig} e yo4 1€ 1 2UBMUYDS
‘sisfjeueal Jaye pabueyoun
paulewsal (sisAjeueal alojaq) abessaw [eiu| e
uonjesytpowl 30943 SN 10 O 0} JueAsjal sbBuipuly utep sajeuw)sa J2ayja Juesijiubig Apnig

(pJuoo) “saipn)s sallas-aWl) Jo sasAjeue-elaw pue AJo-}jnw Juadal ui sbulpuy ulew ay) Jo Alewwng ¢ ajqel

MIIATY FANLVATLT — ¢ 431dVHD




4>

Juasald uasym
S]oaYa wopuel pasn e

‘sjuejn|jod Jayjo ay) Jo yJuspuadapul
aq 0} SWaas suoIssiwpe QAD Uo €0 jojoayaay] e
‘sjuejnjjod Jayjo 0} s|geinque Buipunojuod Joy
|enuajod ay) Buljjojuod Jaye }SNQol a1am sajewse 0 e
1saybiy ay) ¢be| pue zbe| jo 1oaya yim suoissiwpe
lendsoy uo 100ya pakejap alow e pajuasaid €0 e

saseas|p
Heay asealoul %990 e
saseas|p

AAD lle asealdul %690 @

: (¢-zbe| abeiane pue 1yg)
€0 Ul asealoul mE\maor B 104

(59) 9002
“"le Jo 19)s8|jleg

‘ainseawl
awooino Aq Aiea 0)
papua)} Ajlsuabolalay jo

oaibap pue uiajjed ay| e
‘SN ulajses ul

Jaybiy atem sysu gAD e
‘punoyj sem
YH U0 SENd JO 109y ay)
ul Ayauabolayay |eneds

1o} aouapias Buolis e

ado?O pue
‘alnjie} Yeay ‘saoueqnisip wylAyl yeay ‘aseasip pyesay
olwayost Buipnjoul sawoono awos 1oy dnoub jsapjo

ay} Jo} Jabie| alam sajewIlsa Yy abelaae jeuonjeu ay] e
"aln|iey ueay Joy

weoyubis Ajeonsiels alam sajewsa be| pajnguisiq e
‘'suonoajul joel) "dsal 1oy g Bej je pue Q409 10} | pue

0 sbej je paun220 sawoo)No "dsal 10} sjoays jsabie e
‘gseas|p Ueay olwayosi }Jdaoxs sawodno

AaAD au1 Jo (e Jo} o Bej 1e punoy sem joaye jsabie| oy e
‘Be| ainsodxa | isea| je 10}

‘saunful 1daoxa ‘sawWo2IN0 ||B 1O} SUCHEIDOSSE SANISOd e

‘(0Bel) SZNd ul

asealoul w/br o Joj ain|iey
Heay u| asealoul %,8Z°|

sem 108}48 Jueoiubis 1sablie] e

(6€) 9002
“le jo 10uIwoQq

GQ Jano- (|N19) asealoul 9, e

GQ Jan0
'SWO 10) sAemie Jou Ing ‘YD | - (1oUIS INYD) 8Seaioul %' | e
10} Jp Buisealoul yim paonpal alam Ajjesauab sjoay] e sabe
‘uoneoo| Apnys "spualy lle- (WD) @seasoul %80 @ | (GL) £00Z ‘uosey
Aq paJsayip sejewnjs3 e awny Buiyioows 1o} pasn Jp Aq palaylp sajewlisy e sabe ||e pue wway
‘JOLIS-NYO WOl asoy) 0} ajgeledwod - (JouIs YD) asealoul 9,z e
1Nq Jamoj Ajjelauab alam O WOL4 Sajewl}s] e JHOW Ul 8sealoul uedijiubis
e U}Im pajeloosse sem
SZING Ul asealoul mE\mz oLV
uonesipow 30943 SN 40 O 03 Jueadjds sbBulpuly ulep Sa)ew}sa 3099 jueaiubig Apmig

(pJuoo) ‘salpnis sauas-awl} Jo sashjeue-ejaw pue Ajo-ijnw jJuadsal uj sbuipuly utrew ayj jo Alewwns ‘¢ ajqel

MIAATY FANLVIALT — T ¥3LdVHD




ee

'G9 Jano Joj sajelienaod 1oj Bunsnipe

pajollsal uaym pue sabe ||e 10} awes alom sajewijsy e 1oUE €M Ul 5seaIoul add (99) /661
"Syjuow Jawwns ul Jabuolis syoay] e Y O ds ° oc.. q “Ie }J8 neuing

‘sjopow | Be} yum 1abuois a1am sUOIBIDOSSY e 0€ 10} VH "dsal Ul gy0’L o ©

aoueoubis yoeal (gb 0)
jou pip awos ybnoyje ‘sjaas| SNd pue soseasip . .
10 1D %S6) %S¢ suonoaul (£9) 8002
AQAD usdMIaq POAISSO 31OM SUOIJBIDOSSE m>_=w%n_ ° 4591 pUE 2\ UsOMISq 1 15 1SOH
Wd SUOIJBIO0SSE DAILSOd

YlIM paAISSqo sem saseasip ‘dsal YlIm UONBIOOSSE Ou e

uonjesyipow 319943 TP 10 €O 0} Jueaajas sbuipuly urep S3jel)sa J0ayd Juesijiubig Apmg

(pJuo9) ‘salpn]s salas-awi) JO sesAjeue-glaw pue Ajo-)nw juadal ui sbuipuly utew ay) Jo Alewwns ‘y sjqet

MIIAZY FANLVATLUT — C ¥31dVHD



Ve

‘suoIjeIIuUa2uod juelnjod Jo AljIqeleA Ul
saoualaylp Aq Joj pajunoooe sem Ajlousbols)jay awos e
€0 10} S81BWIISS JUEIIHUBISUOU BAI)ISOd ©

jueoyubisuou e

(¥S)
/002 “[e }o ijleg

azIs S}09)9
uo useped oiydeiboab
JUS)SISUOD ON e

“Jueoljubls pue aAlisod paujewsal Ing

‘sjapow juejnjjod-njnw U paonpal 91om SZIS 108)] e
"s$alpnjs 19y}0 ui pauodal

8SO0U} YIIM JUB]SISU0D ‘€0 10} uoleloosse buong e

[ejo} ul (salpnjs
Gl 'WVYD) @seaioul %/ | e
(seipnis o) ‘sjopow
IWVYS-UON) 8SBaI0Ul %' | e
‘How |B}0} Ul 8sealoul ue
€0 qdd z'| ¢ J0 asealou] ue 104

(02:69)
€002 /e Jo gans
‘2002 ‘e }o gans

Aysuabouisjay alojdxa
0} ydwsaje jou pip Apnig

‘€0 uo salpnys Joj seiq uoljealiqnd 10} 83USBpIAT e
(Buijood 10} a|qe|IRAE B18M ST JO} SBlewIISe G AjUo
:9J0N) Juesyiubisuou 1ng aAllsod a1am SJ08Yd SN e

VYH 10J sjoaye
«cmo_h_cm_wcoc 1Nq BAI}ISOd e
(selpmys
ZL) "HOW QAD o) b00°L @
(seipnys
GL) "LOW [E]0} 10} €00 MY ®
20 ul /b
0l JO @sealdul ue 104

(89) ¥002Z
"|e ]& Uuosiapuy

uonedljipow 303443

ST 10 O 03 Jueaajal sBuipuly ulep

sajewnsa J2aya Juesiyubig

Apmg

(p.1uod) "salpn}s soLas-aWI) JO SasA|eue-BjoW pue AJo-1jnw Juadal ul sbulpulj uiew ay) jo Alewwng p a|qeL

MIIATY ANLVITLT — T ¥31dVHD




Chapter 3
MATERIALS AND METHODS

3.1 Study locations

Air pollution and mortality/morbidity data for the following 12 Canadian cities
was analyzed: Calgary, Edmonton, Halifax, Hamilton, Montreal, Ottawa,
Toronto, Quebec City, St John, Vancouver, Windsor and Winnipeg. Cities were
selected based on the availability of air pollution monitoring data. The number
of PM monitors varied between cities from 1-5 monitors, whereas the number of
Oz monitors varied between 2 and 23 monitors. The census division or
combinations of census subdivisions were used to define each community study

area.

3.2 Description of databases

3.2.1 Exposure data

Air pollution data was obtained through the National Air Pollution Surveillance
(NAPS) program administered by Environment Canada. This program has
provided accurate and long-term air quality data of uniform standard
throughout Canada since 1970. Data from NAPS is subject to an extensive

quality assurance program and are included in the Canada-wide Air Quality
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Database. It is published in annual air quality reports and can be found at

http:/ /www.etc-cte.ec.gc.ca/publications/napsreports_e.htm

A single daily measurement for each pollutant was obtained for each city
by averaging the measurements of all monitors in that city. The number of
monitors in each city did not change throughout the study period. On days
when one or more monitors were not functioning, daily measurements were
derived from the remaining monitors.

Daily ozone concentrations collected include the 1-hour (1-hr) and the 8-
hour (8-hr) maximum concentrations. The 1-hr maximum, available on a daily
basis from 1980-2001, was used in the analyses to facilitate comparison of
results with previous findings. Particulate matter data analyzed represents the
24-hour average cumulative mass measurements from all the monitors in one
city. PM2 s was measured once every six days. However, the data had occasional
random periods with missing data in many of the cities. In general, the time
period with data available for each city varied between 6-16 years since 1984.

Records of the daily mean temperature for the time-series were also available.

3.2.2 Mortality and hospitalization data

A computerized database for mortality has been available in Canada since 1959
with information on the demographics and major cause of death of the
decedent. Outcome data for this study was obtained through the Canadian
Institute for Health Information (CIHI). Hospital admissions data was obtained
from the Discharge Abstract Database through CIHI, which contains data on
discharges, deaths, sign-outs and transfers. To ensure the quality of data

collected, CIHI regularly performs quality checking of its databases.

36
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Deaths and hospital admissions were classified using the ICD-9 (International
Statistical Classification of Diseases) codes. Records that had been classified
using the ICD-10-CA scheme were converted to the ICD-9 classification scheme
by CIHI and were then subject to a quality assurance program. Mortality data
for the 12 Canadian cities was available for a 20-year period 1981-2001, while
hospital admissions data was available from 1993 to 2001. The databases
included information on the residence (city), age, date of death, and single

underlying cause.

3.2.3 Ecologic covariates

Data on 29 ecologic covariates representing city-level demographic,
socioeconomic, health care and lifestyle determinants was used to explore effect
modification. The data was initially compiled to be used in APHENA but was of
limited use due to the lack of uniform data of variables in the US and Europe. A

list of these variables is provided in Table 11.

3.3 Statistical analyses

Statistical methods used in time-series studies have varied considerably and
there is no consensus among experts on what constitutes the ideal model for
time-series analyses. The various model specifications used in the studies

reviewed in Chapter 2 are believed to yield comparable risk estimates.
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3.3.1 City-specific estimates

In this study, Poisson regression models allowing for overdispersion were used
to estimate the associations of ozone and PM with mortality and hospital

admissions. The city-specific models used in this study were of the form:

log E(u,)=s,(time,df )+s,(temp, 3df )+ BP, + (DOW )+ (holiday )

(Equation 1)

where E(u) is the expected value of the Poisson distributed variable p:, which
represents the daily counts of events (deaths or hospital admissions) on day t.
The term s;(time, df) controls for seasonality where s;is a smooth function with
natural cubic splines as basis functions for the time variable and df is the
degrees of freedom that allows s; to take various functional forms. The function
s1 models the non-linear association between time-varying covariates, calendar
time, and daily mortality. To control for weather, the term satemp, 3) was
included where s, is a smoothing function of temperature on day t with 3 df
allowed. P is the pollutant concentration (ozone in ppb or PM2s in pg/ms3) on
day t; DOW and holiday are dummy variables included in the model for the day
of week and holidays. The regression coefficient  represents the log relative
increase (if B is positive) in the number of events in the target population per
unit increase in pollutant concentration. Time-series studies usually report
results as percent change in mortality or hospital admission per 10 units
change in pollutant. This value is simply obtained by multiplying the regression

coefficient S by a factor of 1000.
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Previous studies have controlled for influenza epidemics in the time-series
models (9;11;24;54;64;65;67). However, other published results have indicated
that the association between air pollution and health outcomes is not affected
by controlling for these epidemics (76;77). The models used in this study did
not control for influenza epidemics.

Two pollutant models that explored potential confounding of the ozone
effect by PMas, and vice versa, were applied by adding linear terms for ozone

and PM2 s simultaneously in the model.

Seasonal confounding control

The effect of degrees of freedom allowed for seasonality control in the smooth
function of calendar time was investigated in the first part of analyses. Effect
estimates of ozone on all outcomes (all ages) were determined with models each
allowing 1-20 df for the time variable per year of data available. For
temperature, 3 degrees of freedom were allowed in all the analyses, based on
previous findings that indicate that results are robust to varying degrees
different approaches used for the temperature variable. Results of this stage
were examined in order to select three values for the degrees of freedom to use
in the remaining analyses.

A sensitivity analyses comparing the effect of natural splines and
penalized splines on the effect estimates was also carried out on the Toronto

data set.
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Lag structure

To determine the effect of lag period on health outcomes, several lag periods
were examined for all health outcomes (all ages) for increases in l1hr ozone with
models containing degrees of freedom chosen from the first stage of analyses.
The following is a list of the lag structures examined along with the effect that
each model estimates:

> O-day lag (lag0): effect of same day pollution concentrations.

> 1-day lag (lagl): effect of previous day’s pollution concentrations.

> 2-day lag (lag2): effect of the pollution concentrations 2 days prior.

» Combined lagO1: average of lag0 and lagl ozone concentrations

» Combined lag02: average of lag0, lagl and lag2 ozone concentrations

> Distributed lag (lag02): cumulative effect of the same-day effect, the 1-

day lag effects and the 2-day lag effects (sum of regression coefficients).

All models included the same lagged term for the temperature variable as for
the exposure pollutant. For example, in lag01 models, the temperature included
in the model was the average temperature of the current day and previous day.
Based on the results of the lagged models analysis for ozone exposure,
three lag structures were selected for the remaining ozone models. For PM; s,
combined and distributed models were not feasible due to lack of daily data.
Thus, single day lag models were applied to PM data: O-day lag, 1-day lag and

2-day lag.
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Qutcomes

For mortality outcomes, health effects were assessed for three age groups (all
ages, 275, <75). ICD codes used to classify deaths were ICD-9<800 for total
mortality corresponding to all non-accidental causes of death; ICD-9 390-459
for cardiovascular causes of death; and ICD-9 460-519 respiratory causes of
death.

For hospital admissions, effects were assessed for two age groups (all
ages and 265). ICD codes used were ICD-9 390-429 for cardiovascular

admissions and ICD-9 460-519 for respiratory admissions.

3.3.2 Combined estimates

City-specific estimates were combined using by applying fixed effects (FEM) and
random effects (REM) regression models. In the fixed effects approach, effect
estimates (B8s) were assumed to be normally distributed around an overall
estimate and were pooled using inverse variance weighting, with weights
proportional to the inverse variance of each city’s 8. In the random effects
regression approach, the city-specific 8s were assumed to be from a sample of
independent observations from a normal distribution with the same mean and
with variance equal to the sum of the between-city variance and the squéred
standard error of . The between-city variance is added to the city-specific
variance and is estimated using the maximum likelihood estimation (MLE)

method (63).
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3.3.3 Effect modification

To explore effect modification, four outcomes that displayed heterogeneity
between city-specific 8s were selected in order to test whether the variability in
the regression coefficients could be explained by city level variables.
Heterogeneity was assessed by the I?2 index, which is a measure of the total
variability among effect sizes that can be attributed to true heterogeneity
(between-city variability) (78). In general, an 12 less than 25% indicates that
there is low heterogeneity between cities.

Weighted linear regression of the city-specific estimates was performed
onto each ecologic covariate to test for effect modification. Weights were
inversely proportion to the variance of each city specific risk estimate (B).
Models where the data showed a significant linear association at the 95%
confidence level between the potential effect modifier and the risk estimates
were assumed to potentially modify the pollutant exposure — health outcome
relationship.

All analyses were completed using R statistical software (79) for Windows

version 2.6.1.

42



Chapter 4
RESULTS

4.1 Summary statistics

4.1.1 Health outcomes

Descriptive statistics of the databases are provided in Table 5-Table 7. The total
number of deaths for all ages across the 12 Canadian cities were approximately
1.6 million from 1981-2000. The total exposed population varied between 9.1
million (mortality database) to 10 million (hospital admissions database).
Individual city population ranged between 100,000 in St John and
approximately 2.3 million in Toronto, based on the 1991 Census. Mean daily
counts of deaths and hospitalizations were generally lower for respiratory

outcomes compared to cardiovascular outcomes across all age groups.

Table 5 Total number of outcome counts in the 12 Canadian cities for mortality (1981-2000) and
hospital admissions (1993-2000).

Qutcome/ Age group Total counts
All cause mortality

all ages 1,564,583

75 and over 748,498

under 75 271,855
Cardiovascular mortality

all ages 641,072

75 and over 815,978

under 75 85,971
Respiratory mortality

all ages 134,663

75 and over 369,177

under 75 48,683
Cardiovascular hospital admissions

all ages 917,646

65 and over 610,463
Respiratory hospital admissions

all ages 541,523

65 and over 244,769
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CHAPTER 4 - RESULTS

4.1.2 Air pollution and weather

Mean annual temperatures for the 12 cities were in the range of 2.4°C
(Edmonton) and 10.6°C (Vancouver). Ozone measurements were available on a
daily basis from 1981-2000 with minor missing data (except for Halifax). The
time periods of available PM2s data were not uniform across cites. In general,
PM2.s was measured every sixth day for most cities, with occasional intermittent
missing data across longer periods.

Ozone and PMjs levels were not strongly correlated. The highest
correlation coefficients were 0.46 and 0.41 for Windsor and St Johns.
Correlation coefficients between the two pollutant levels in each city are
presented in Table 8 and descriptive statistics of the exposure databases are

presented in Table 9 and Table 10.

Table 8 Correlations between 1-hour maximum ozone and 24-hour average PM, 5 levels from
1981-2000.

City Correlation
Calgary -0.24
Edmonton -0.23
Halifax 0.17
Hamilton 0.32
Montreal 0.12
Ottawa 0.12
Quebec City 0.04
St Johns 0.41
Toronto 0.36
Vancouver -0.24
Windsor 0.46
Winnipeg 0.10
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CHAPTER 4 - RESULTS

4.1.3 Ecologic covariates

Description of the city level variables with summary values is provided in Table
11. These variables were assessed for potential effect modification of the
association between pollutants and mortality/hospital admissions. Several of
the variables listed were highly correlated, which is expected. Population
density was correlated with population size (correlation =0.62). Proportion of the
population over 65 and over 75 were highly correlated (correlation =0.99). The
unemployment rates among sexes, males only and females only were also high
correlated (correlation 0.82-0.97). Unemployment rate was correlated with
percentage ‘of population with low education (correlation =0.67). The percentage
of smokers and drinkers at the city level were also correlated (0.72). The density
of doctors per 100 000 inhabitants was negatively correlated with the
proportion of people with unmet health needs (-0.63). Low household income

was negatively correlated with low education (-0.62).
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Table 11 City-level variables studied for potential effect modification of ozone and PM on health

effects.
Variable Description Mean Min. Max.
Area (Km?) Area of city 850 120 3096
Population (no.) Total population (1991 census) 816,820 102,915 2275775
Over 65 Proportion of the population 2 65 years 0.12 0.08 0.14
Over 75 Proportion of the population 2 75 years 0.05 0.03 0.06
_Under16 o Proportion of population < 16 years 0.19 ~0.16 0.22
Unemployment, both Percentage of those aged 215 years who are 9.9 73 13.20
sexes (%) unemployed ’ ’ ’
Unemployment, Percentage of males aged 215 years who are 101 79 13.60
males (%) unemployed ’ ’ ’
Unemployment, Percentage of females aged 215 years who 9.8 73 12.70
females (%) are unemployed ) ) )
External migrants, 1 Number of external migrants, 1 year mobility 13394 250 54285
yr (no.) status
External migrants, 5 Number of external migrants, 5 year mobility 53062 715 260185
_year (no.) status
Population density . .
(IKm?) Population density 1435 231 3612 B
Manufacture (%) Percentage of labor force in manufacturing 13.3 5.8 26.41
Primary industry (%) Percentage of labor force in the primary 172 0.42 8.07
industry
Low income (%) Percentage of population with low income 16.3 11.8 23.10
Average income (3$) Average household income 46056 40118 54601
Gini coefficient A measure of inequality of wealth distribution 0.34 0.31 0.39
Life expectancy (yr) Life expectancy at birth (2000) 79.5 78.1 81.1
Percentage of population with self-rated health
| [$)
Good self-health (%) as good or better (2000/2001) 88.2 84.6 91.6
Percentage of population >12 years of age
0,
Smokers (%) that smokes 23.0 15.5 259
. Percentage of population > 12 years of age
(+)
Heavy drinkers (%) that is heavy drinkers 15.2 10.8 19.9
Inactive (%) Percenpage qf population >12 years of age that 477 377 543
is physically inactive
. Percentage of population between 20-24 years
[+)
Obesity (%) with a body mass index >30 14.6 10.1 19.3
High blood pressure Percentage of population >12 years of age 128 99 16.3
(%) with high blood pressure ’ ’ )
. Percentage of population over 12 years of age
0,
Depression (%) with depressions 7.6 5.1 9.5
Percentage of population >12 years of age
Stress (%) with life stress 24.4 19.7 33.0
Unmet health needs Percentage of population >12 years of age 13.2 76 18.7
(%) with unmet health needs ) ’ )
Doctor density Density of general practitioners per 100,000
(/100,000) 101 61 143
Specialist density Density of specialists per 100,000
(/100,000) 129 73 183
Low education Proportion of population with low education 0.34 0.27 0.43
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4.2 Study results

4.2.1 Degrees of freedom for seasonality control

The effect of seasonality control was explored by varying the degrees of freedom
allowed per year of data available between 1 and 20 in the smooth function of
time in each model. Effect estimates (city-specific percent changes
deaths/hospital admissions) for all ages associated with an increase of 10 ppb
in the previous day’s ozone concentrations (lagl) are presented in Figure 3-
Figure 7. Effect estimates decreased rapidly until about 4-5 df per year, and
then stabilized with slight decreases as df increased. The largest cities,
Montreal, Toronto and Vancouver, had the highest numbers of mean daily
counts and showed the least variation in results whereas smaller cities, like
Halifax and St. John showed the most variation (wide confidence intervals (CI)).
Fixed effects and random effects pooled regression coefficients are
presented in Figure 8 for mortality outcomes and in Figure 9 for hospital
admissions. The same trend observed in the city-specific results was seen here,
where estimates stabilized after 4-5 df per year and then slightly decreased with
further increases in df. Random effects estimates were similar to the fixed
effects models because the stgtistical methods used did not detect substantial
heterogeneity between cities. Estimates were positive and statistically

significant across all outcomes except cardiovascular hospital admissions.
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Figure 3 Estimated percent change and 95% confidence intervals in total mortality associated
with a 10 ppb increase in the 1-hour maximum ozone levels and a 1-day lag with varying degrees

of freedom per year for seasonality control.
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Figure 4 Estimated percent change and 95% confidence intervals in cardiovascular mortality
associated with a 10 ppb increase in the 1-hour maximum ozone levels and a 1-day lag with
varying degrees of freedom per year for seasonality control.
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Figure 5 Estimated percent change and 95% confidence intervals in respiratory mortality
associated with a 10 ppb increase in the 1-hour maximum ozone levels and a 1-day lag with
varying degrees of freedom per year for seasonality control.

53



Percent change in hospital admissions per 10 ppb increase in ozone

CHAPTER 4 - RESULTS

45

Calgary

Edmonton

30
15
0.0

45

3.0
1.5

=] T
2T EYOPRL LT ] tEmimrm e e e mame T T e, - *—a, """'-‘_ ST LI -
LRI \'—H".—._’.—H‘—Q-.——Hm .
. - "\‘/\\H
. 3 - e
‘..-.-.--..-----._._._.---.----'—-- ..""
" ) .~.'I ------ L Al N T
g Te— P S T T “ma. H

-....%_,.' - "“""H:Iifax ~ Hamilton
W’H—.\M T e N

0.0

-, -,
P P T T L el TP honid PO

-1.5

-3.0
4.5

3.04-

1.5 4
0.0

Montreal

Ottawa

'™ . a,
M e e e S L T e

-1.5

St. John

Capam e = armaag . - -
- “ew R L TPy Py PN LT EE

-3.0

- EDT'E FURSRITY XU

4.5

3.0

Toronto

Vancouver

154

-3.0

4.5

3.0

Windsor

Winnipeg

1.5

0.0

Y PR TR L

154

-3.0

2 4 6 8 10 12 14 16 18 20 0

2

Degrees of freedom

Figure 6 Estimated percent change and 95% confidence intervals in cardiovascular hospital
admissions associated with a 10 ppb increase in the 1-hour maximum ozone levels and a 1-day
lag with varying degrees of freedom per year for seasonality control.

54



CHAPTER 4 - RESULTS

6 Calgary Edmanton

4 N R -

2 “‘. .-:". ----- Pl I ) -
it e e S NP - [

-_,--------- _____ e 4
.2 et P P e R X R Pty g
-4
6 o Halifax Hamilton
P
4 P 5 o R TR s

2 4

-2 DT L RN L VY g A I -

4

- Otftawa

ri‘\ T R v e e R

Quebec City St. John

4 - LA o=

T e e

04 -yt LY T B

‘l
-2 - R I i R s [y N LI T R S e S e S T
-4
6 Toronto - Vancouver

Percent change in hopital admissions per 10 ppb increase in ozone

. . Windsor i .
6.0

T T R N

W‘H%m 204

s S . YN P PP s = 00

-2 {204

24 ey 4.0 +————
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 oy

Degrees of freedom

Figure 7. Estimated percent change and 95% confidence intervals in respiratory hospital
admissions (all ages) associated with a 10 ppb increase in the 1-hour maximum ozone levels and
a 1-day with varying degrees of freedom per year for seasonality control.

55



CHAPTER 4 - RESULTS

Total mortality, FEM Total mortality, REM
© J
-
- <«
g <
[
T @
2 = o]
2 v -
— (&}
€ 5 £
8 -1 t 24
e S <
& 5
g‘ - o o |
<o
© | © |
fe=} <o
< <
o T =3
T T T T 1 T T T
3 10 15 20 5 10 15 20
Degrees of reedom Cegrees of reedom
Cardiovascular mortality, FEM Cardiovascular morality, REM
w
@ v
3
@ ©
& o
5 2
g - Z e
- S
D a.
o
g w _]
< (=3
1 T T 1 T 1 L) ]
S 10 15 20 5 10 15 20
Degrees of freedom Degrees of freedom
Respiratory mortality, FEM Respiratory mortality REM
= = i = - l
o) . — <« ~
2 3
s 3
® 5
2w £ 7
P €
8 8
e s
&- 4 ] a " J
o
o

T T T T T T T T
5 10 15 20 5 10 19 20

Degrees.of freedom Degrees of readom

Figure 8 Pooled percent increase and the 95% confidence intervals for mortality outcomes for a
10 ppb increase in the 1-hour maximum ozone levels and a -day lag across the 12 Canadian
cities with varying degrees of freedom per year for seasonality control. (FEM: fixed effects model;
REM: random effects model).

56



CHAPTER 4 - RESULTS

Respiratory hospital admissions, FEM Respiratory hospital admissions, REM
o
= 9 {
o ¥
0w
. 1]
I o
3 =1 S
5 =
£ c
- [
S e
& ] l
HHHHHHHHI ] H]H HHHTH
P
T T ) T 1 ] T ]
5 10 15 20 5 10 15 20
Cegress of reedom Degreos of freedom
Cardiovascular hospital admissions, FEM Cardiovascular hospital admissions, REM
<= ]
- o |
o _J ]
v © 4
a L
® o g
g2 £
c = 24
;E < 3 e
o o7 5
s o
a o
o
<
o} =
(=7
o8
i
7 LAl

1 I ¥ ) 4 ¥ T

Degrees of freedom Degrees of freedom
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4.2.2 Lag structures

The effect of changing the lag period between the day of exposure and the day of
occurrence of the health outcome was examined by evaluating effects estimates
at various lag structures. City-specific results (each evaluated at 4, 8 and 12 df

per year) for all outcomes are shown in Figure 10-Figure 14. Results of
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distributed lag models gave similar point estimates as those from the 3-day
average lag (lag02) models.

City-specific results for each outcome and lag structure are presented in
Figure 10-Figure 14. Pooled results are provided in Figure 15. For mortality
outcomes, higher estimates were observed for combined lag models relative to
single day lags. Wider CI for respiratory mortality compared to other mortality
outcomes were observed, a result of the low daily counts for this outcome.
Respiratory hospital admissions effect estimates were somewhat higher than
thosé for cardiovascular hospitalizations. Associations for cardiovascular
hospital admissions were not sensitive to changing lag structures. Across‘all
outcomes, there was low heterogeneity between city-specific results; hence,

fixed effects and random effects models gave similar results.
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Figure 13 Estimated percent change and the 95% confidence intervals in cardiovascular hospital
admissions associated with a 10 ppb increase in the 1-hour maximum ozone levels at various lag
structures and degrees of freedom per year for seasonality control (A 4 df; e 8 df; o 12 df).
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Figure 14 Estimated percent change and the 95% confidence intervals in

admissions associated with a 10 ppb increase in the 1-hour maximum ozone levels at various lag
structures and degrees of freedom per year for seasonality control (A 4 df; e 8 df; o 12 df).
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Figure 15 Pooled percent increase and the 95% confidence intervals for mortality and hospital
admissions outcomes (all ages) associated with a 10 ppb increase in the 1-hour maximum ozone
levels at various lag structures and degrees of freedom per year for seasonality control A 4 df; ¢ 8
df; o 12 df (FEM: fixed effects model; REM random effects model).
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4.2.3 Ozone effect estimates

Pooled results for the three mortality outcomes associated with ozone at two lag
structures and 3 values of degrees of freedom are provided in Figure 16.
Significant effects were estimated for all mortality outcomes at lagO2 for all ages
(except respiratory mortality for =75 years). For total and cardiovascular
mortality, positive and significant effects were evaluated across all ages groups
(except cardiovascular mortality for <75 years). Effect estimates were generally
stronger among the elderly. However, respiratory mortality estimates were
stronger for the <75 age compared to the 275 group, contrary to what would be
expected. In comparison with other outcomes considered, the Cls around the
effect estimates for respiratory outcomes were much wider due to the low
numbers of daily deaths.

Figure 17 shows the combined results for hospital admissions for ages
65 and over. There does not seem to be an association between cardiovascular
hospital admissions and ozone levels. Positive and significant results were
obtained for respiratory hospital admissions for lagl and lag02 models. There
was considerable heterogeneity detected between cities for respiratory hospital
admissions for lag02, which resulted in wider confidence intervals in the effects

estimated by the random effects models.
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Figure 16 Pooled percent increase and the 95% confidence intervals for mortality outcomes (75
and over, less than 75) associated with a 10 ppb increase in ozone for various lag periods and
degrees of freedom per year for seasonality control A 4 df; e 8 df; o 12 df. (FEM: fixed effects

model; REM: random effects model).
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Figure 17 Pooled percent increase and the 95% confidence intervals for hospital admissions (65
and over) associated with a 10 ppb increase in ozone across the 12 Canadian cities at different
lag periods and degrees of freedom per year for seasonality control A 4 df; e 8 df;, o 12 df. (FEM:
fixed effects model; REM: random effects model).

4.2.4 PM2 s effect estimates

For PM2s as an exposure pollutant, three lag structures were evaluated with
exposure on the same day (lag0), the previous day (lagl) and 2 days prior (lag2).
These lags were selected because average and distributed lags could not be
applied to PM2s due to unavailability of daily data. Pooled results across cities
for mortality and hospital admission outcomes evaluated for each age group are
presented in Figure 18 and Figure 19. Effects represent the percent increase in
the outcome associated with a 10pg/ms3 increase in the 24-hour average PMzs

levels.
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A common trend observed across all mortality outcomes and two age
groups (all ages and over 75) was that the effect of PM,s seems to have a
delayed effect with estimates being higher at 1 and 2 day lags. Results were also
stable across the various df allowed per year for seasonality control.

Effects for mortality on the same day of exposure (lag0) were not
statistically significant. Positive and significant effects were seen for total and
cardiovascular mortality in 1- and 2-day lag models. Respiratory mortality
effects were only significant at 2-day lag and among the elderly. Effects were
consistently higher for older age groups.

As with ozone, respiratory hospital admissions seem to be more highly
associated with PMa.s than cardiovascular hospital admission were, where
positive and significant associations were seen with the 1- and 2-day lag
models. Greater effects were observed for those older than 75. Cardiovascular

hospital admissions results showed little variability with lag periods
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Figure 18 Pooled percent increase and the 95% confidence intervals for mortality outcomes
across three age groups associated with a 10 pg/m3 increase in PM, s at various lag periods and
degrees of freedom per year for seasonality (A 4 df; e 8 df; o 12 df). (FEM: fixed effects modei;
REM: random effects model).
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Figure 18 Pooled percent increase and the 95% confidence intervals for mortality ages for all
three age groups associated with a 10 pg/m3 increase in PM, s at various lag periods and degrees
of freedom per year for seasonality (A 4 df; e 8 df; o 12 df). (FEM: fixed effects model; REM:
random effects madel) (cont'd...)
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Figure 19 Pooled percent increase and the 95% confidence intervals for hospital admissions for
two age groups associated with a 10 ug/msincrease in PMzs at various lag periods and degrees
of freedom per year for seasonality (A 4 df; e 8 df; o 12 df). (FEM: fixed effects model; REM:
random effects model).
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4.2.5 Summary of effect estimates

Quantitative summary results from the preceding analyses pooled across cities
for outcomes associated with ozone and PMzs are presented in Table 12 and
Table 13, respectively. These results were pooled using the fixed effects
approach and the city-specific estimates correspond to models utilizing 8
degrees of freedom for seasonality control. Detailed results of the effect
estimates (percent change in outcome (Bx1000)) and the 95% confidence

intervals used to prepare the previous graphs can be found in Appendix C.

Table 12 Pooled effect estimates associated with an increase of 10 ppb in the 1-hr maximum
ozone concentrations. Results are from fixed effects models with 8 df allowed for seasonality
control.

Percent increase (95% Cl)

Outcome/Age group

lag1 lag02 dist02
All mortality
All ages 0.64 (0.45-0.82) 1.12 (0.87-1.38) 1.03 (0.77-1.30)
under 75 0.59 (0.33-0.84) 1.01 (0.66-1.36) 0.95 (0.59-1.31)
75 and over 0.69 (0.42-0.96) 125 (0.87-1.62) 1.05 (0.66-1.45)
CVD mortality '
All ages 0.56 (0.27-0.84) 1.25 (0.85-1.65) 1.20 (0.79-1.61)
under 75 0.07 (-0.36-0.51) 0.76 (0.16-1.37) 1.63 (0.01-1.25)
75 and over 0.93 (0.55-1.31) 1.62 (1.09-2.15) 1.40 (0.84-1.96)
Resp mortality '
All ages 0.86 (0.21-1.51) 1.34 (0.44-2.25) 1.49 (0.55-2.43)
under 75 0.98 (-0.08-2.04) 2.14 (0.67-3.62) 247 (0.95-3.98)
75 and over 0.79 (-0.04-1.62) 0.86 (-0.29-2.01) 1.58 (0.33-2.84)
CVD hospital admissions
All ages -0.04 (-0.30-0.22) -0.16 (-0.52-0.21) -0.17 (-0.55-0.21)
65 and over -0.13 (-0.45-0.19) -0.29 (-0.74-0.15) -0.44 (-0.94- 0.06)
Resp hospital admissions
All ages 0.61 (0.26-0.97) 1.03 (0.54-1.53) 1.03 (0.53-1.54)
65 and over 0.61 (0.09-1.13) 1.34  (0.62-2.07) 0.50 (-0.29-1.29)
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Table 13 Pooled effect estimates associated with an increase of 10 pg/m® in the 24-hr average
PM, 5 concentrations. Results are from fixed effects models with 8 df allowed for seasonality
control.

Percent increase (95% ClI)

Outcome/Age group

lag0 lag1 lag2
All mortality '
All ages 0.35 (-0.23-5.94) 1.43 (0.84-2.31) 0.98 (0.39-1.57)
under 75 0.57 (-0.26-1.39) 0.91 (0.08-1.73) 0.14 (-0.68-4.97)
75 and over 0.12 (-0.72-5.96) 1.98 (1.14-2.81) 1.85 (1.01-2.68)
Cardiovascular mortality
All ages -0.23 (-1.18-0.72) 1.03 (0.09-1.97) 1.77 (0.83-2.71)
under 75 0.11 (-1.37-1.68) -1.44 (-4.84-1.96) 0.88 (-0.61-2.36)
75 and over -0.45 (-1.68-0.78) 2.14 (0.92-3.35) 239 (1.17-3.61)
Respiratory mortality
All ages -1.12  (-3.19-1.95) 0.30 (-1.72-2.33) 1.31 (-0.75-3.36)
under 75 0.04 (-3.80-3.99) -0.27 (-3.87-3.33) -1.77 (-5.53-2.88)
75 and over -0.95 (-3.54-1.64) 0.73 (-1.74-3.21) 3.17 (0.61-5.72)
Cardiovascular HA
All ages 0.63 (0.13-1.13) 0.52 (-0.15-1.18) 0.48 (-0.19-1.16)
65 and over 0.71 (-0.03-1.45) 0.28 (-0.53-1.15) 0.34 (-0.48-1.16)
Respiratory HA
All ages 0.54 (-0.27-1.36) 1.25 (0.36-2.13) 1.69 (0.81-2.57)
65 and over 0.43 (-0.73-1.69) 1.43 (0.14-2.73) 1.90 (0.60-3.19)

4.2.6 Two pollutant models

Two pdllutant models that control for either ozone or PM. s were applied for all
outcomes and age groups using the previous day’s pollutant levels (lagl) and 8
df per year for seasonality control. City-specific results for mortality and
hospital admissions are presented in Figure 20-Figure 22 and Figure 23- Figure
24, respectively. Pooled results are provided in Figure 25 and Figure 26 along
with results from single pollutant models for comparison. Several effect
estimates for St John (Figure 21) and other cities (Figure 22) are missing
because the corresponding city-specific models failed to converge with the data
available. The estimates obtained from these models could not be considered

accurate and were not included in the combined estimates.
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In general, effects for PM2s were robust to ozone adjustment, although they
were slightly reduced across all age groups and outcomes (except for
cardiovascular mortality (<75 age group). However, when ozone estimates were
controlled for PMsys, effects were not always reduced (Table 14). In fact, effect.
estimates sometimes increased significantly. The magnitude of the increase in
ozone effects when going from one to two pollutant models varied from 43%
(respiratory hospital admissions) to 525% (cardiovascular hospital admission).

Effect estimates for ozone in single pollutant models were much narrower
compared to those from two pollutant models (Figure 20-Figure 26). This was a
result of the difference in amount of data available for PM2s and ozone. As
mentioned before, single pollutant ozone models had daily data over the full
time-period. In the two-pollutant models, however, the data for both pollutants
was limited to the days where PM,s data was available (every 6th day) and for
shorter time periods. The loss of a substantial amount of data when fitting the
two pollutant models was presumed to have led to the relatively wide CI around
ozone estimates.

To confirm whether this was the reason for the variation in confidence
intervals’ sizes, single pollutant models for ozone were repeated using data
available only on days with PM2s data. An example of the results is shown in
Figure A-1 in Appendix A. As expected, the CI intervals around the ozone

estimates in both models were similar in size.
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Figure 20 Estimated percent change and the 95% confidence intervals for total mortality in single
and two pollutant models for three age groups associated with a 10 ppb increase in ozone levels
and 10 pg/m3 increase PM, 5 levels. Effect estimates were evaluated at a 1-day lag and 8 df per

year for time.
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Figure 21 Estimated percent change and the 95% confidence intervals for cardiovascular
mortality in single and two pollutant models for three age groups associated with a 10 ppb
increase in ozone levels and 10 ug/m3 increase in PM,s levels. Effect estimates were evaluated
at a 1-day lag and 8 df per year for time.
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Figure 22 Estimated percent change and the 95% confidence intervals for respiratory mortality in
single and two pollutant models associated with a 10 ppb increase in ozone levels and 10 ug/m3
increase PM, s levels. Effect estimates were evaluated at a 1-day lag and 8 df per year for time.
Cities with missing correspond to models that did not converge.
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Figure 23 Estimated percent change and the 95% confidence intervals for cardiovascular
hospital admissions in single and two pollutant models associated with a 10 ppb increase in
ozone levels and 10 pg/m3 increase PM, s levels. Effect estimates were evaluated at a 1-day lag
and 8 df per year for time.

/8



Percent change

CHAPTER 4 - RESULTS

Calgary Edmonton
14 4 e o 14 4 — S [
R R e B S I o O e S
-14 4 e - 14
-28 -28
Halifax Hamilton
14 = 14 } I
0 % o f—— M_»A_.-l.__ S S WP o 3
A 0
-14 +—d I 1 -14
-28 = -28
Montreal Ottawa
14 14
0 B8 & 0 W Z—l~o~—§-— — 0 ————ém—.}—a—iﬁ------m--{Aiﬁﬁ* Taman
-14 4 S e e s L
-28 -28
Quebec City St John
14 14
0 _*,,-éﬁv.} ‘_.D__i_é_»,}_m_.{_;nk{ 0o - §_~}-,§.v iv _ ) 1_ ¥ §,_‘,{_
-14 -14 e
-28 -28
Toronto Vancouver
14 -— 14 i
o8B %O @ K E OBt 04 Z I 58 }_}4§§*
-14 -14
-28 -28
Windsor Winnipeg
S U — 14 4-— e e
o Z33os  FJod|.3les Lio}
-14 -14
-28 -28

All ages 265

a PN a PN (ctil for Ozone)

© OZone

All ages

- (Oxone

{ctir] for PR
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4.2.7 Effect modification

The presence of heterogeneity between city-specific estimates was not
substantial in the majority of models applied. Four outcomes that displayed the
highest heterogeneity based on the I?2 index were selected for effect modification
analyses: 1) respiratory hospital admissions with ozone (assessed at 1lag02, 8 df
for time, for 265 years, 12 index 47%), 2) cardiovascular mortality with ozone
(assessed at lag02, 8df for time, for <75 years, I?2 index 22%), 3) respiratory
hospital admissions with PM2s (assessed at lag2, 8 df for time, for all ages, I2
index 40%), and 4) cardiovascular mortality with PM.s (assessed at lagO, 8 df
for time, for <75 years, 12 index 16%). City-specific estimates, s, were regressed
on potential effect modifiers at the city-level, by weighted linear regression with
weights inversely proportional to the variance of each city’s 8. Twenty-nine
variables were tested for each of the outcomes listed above, where each
potential effect modifier was included in each model individually. Sixteen linear
associations were found significant at the 95% confidence level.

Three ecologic covariates were identified as potential effect modifiers of
the associations between ozone exposure and respiratory hospital admissions.
For PMa2s 13 potential effect modifiers were identified.

Table 15 provides results of the effect modification analysis of PM.s and
ozone for three health outcomes. Results significant at the 95% confidence level
are presented. Results represent the percent increases in daily number of
deaths or hospital admissions associated with an increase of 10 units of ozone
or PM2 s at two different values for the effect modifier, corresponding to the 25th

and the 75t percentiles of the city-specific distribution. Results can be seen as

83



CHAPTER 4 - RESULTS

showing pollutant effects in a city characterized by a level of the effect modifier

corresponding to the 25th or 75th percentile. Detailed results of the weighted

linear regression models for each pollutant are provided in Appendix A (Table A-1

and Table A-2).

Table 15 Percent change in hospital admissions/mortality associated with a 10 unit increase® in
PM, 5 or ozone concentrations at the 25" and 75" percentile of the city-specific distributions of
covariates that displayed significant effect modification.

Outcome/ Effect Modifier

Percent change (95% ClI)

25™ centile

75" centile

p-value

Respiratory HA® and ozone
Area
Population density
Inactive

1.96 (0.51, 3.42)

0.273 (-1.45,1.2)
0.78 (-0.398, 1.96)

1.67 (0.3, 3.04)

1.11 (-0.27, 2.49)
1.74 (0.59, 2.9)

0.04
0.05
0.01

Respiratory HA® and PM_ 5
External migrants, 1 yr mobility status
External migrants, 5 yr mobility status
Average income
Gini coefficient
Life expectancy
Smokers
Heavy drinkers
Stress
Doctor density

-0.5 (-2.55, 1.55)
-0.45 (-2.24, 1.34)
0.46 (-1.24, 2.13)
2.38 (0.67, 4.09)
-0.17 (-2.13, 1.78)
1.5(0.12, 2.87)
0.88 (-0.7, 2.47)
2.56 (0.86, 4.26)
2.16 (0.51, 3.8)

0.35 (-1.3, 2.01)
0.25 (-1.27, 1.77)
2.24 (0.76, 3.72)
1.53 (-0.05, 3.1)
1.18 (-0.26, 2.62)
0.15 (-1.6, 1.91)

-0.63 (-2.98, 1.73)

1.82 (0.3, 3.34)
0.6 (-1.31, 2.52)

0.01
0.00
0.02
0.05
0.01
0.01
0.02
0.03
0.05

CVD mortality® and PMz5
Area
Unemployment, males
Manufacturing
Stress

-0.72 (-3.45, 2.02)
1.72 (-1.32, 4.77)
2.75 (-0.88, 6.38)
1.6 (-0.89, 4.09)

-0.17 (-2.79, 2.46)
0.16 (-2.44, 2.76)
-0.24 (-2.85, 2.37)

0.47 (-1.8, 2.75)

0.05
0.05
0.04
0.01

210 ppb increase in ozone or 10 pug/m® increase in PM2.5

bRespiratory hospital admissions for 65 and over (lag02)
‘Respiratory hospital admissions for all ages (lag2)
“Cardiovascular mortality under 75 (lag0)

Note: all effect estimates were obtained from models with 8df per year to control for seasonality
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Chapter 5
DISCUSSION

The association of two ambient air pollutants, ozone and PM, s, with mortality
and hospital admissions in 12 Canadian cities was examined. Statistically
significant associations were observed across all outcomes (except
cardiovascular hospital admissions), generally higher among the elderly. Risk
estimates were robust to seasonality control when more than S5 degrees of
freedom per year of data available were allowed. Sensitivity of risk estimates
was observed to varying lag structures depending on the outcome being
assessed. PMz s effect estimates were relatively robust when adjusting for ozone
in two pollutant models, indicating that there is no confounding of effect by
ozone. Although there was no significant heterogeneity detected between cities
in the vast majority of models applied, several potential effect modifiers were

identified when heterogeneity was present.

5.1 Summary of findings

5.1.1 Effect of degrees of freedom for seasonality

The effect of varying the degree of freedom in the smoothing function of
calendar time was explored. Across all outcomes, effects estimates were found
to stabilize beyond 5 df per year of data. Results obtained are in agreement with

other studies that have explored the sensitivity of degrees of freedom for
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seasonality control. Peng et al. conducted a simulation study that compared
various methods commonly used to adjust for seasonal and long-term trends.
By examining the variability of the regression coefficient, 83, using 1-20 df per
year, results indicated that the bias in 3 was only serious for df between 1 and
4 with natural splines (and between 1 and 6 df with penalized splines) and was
stable afterwards (80). Another study in California found that effects estimates
decreased with increasing df when evaluated at 4, 8 and 12 df per year with a
greater reduction observed going from 4 to 8 df (19).

Although there is no preferred method to choose the optimal degrees of
freedom, Touloumi et al. (61) suggest that the approach followed in the
NMMAPS study (7 df per year), yields conservative air pollution effects
estimates, since this value of df is large enough to ensure adequate control for
seasonal and long-term trends. Several of the time-series studies reviewed in
Chapter 2 selected a fixed value for df to be used in analyses, based on
sensitivity analyses or results from previous studies (19;22;35;65). These values
were in range of 4-12 df per year of available data. To provide estimates of
effects across a range of degrees of values in this study, values of 4, 8 and 12
per year were selected for the remaining analyses.

Natural cubic splines were used in all analyses presented in this thesis.
Penalized splines have also been used in time-series studies and both methods
are believed to yield comparable results. Ozone risk estimates associated with
ozone obtained from both approaches were compared using the Toronto data
set. Results of the sensitivity analysis can be seen in Figure A-2 (Appendix),
which confirm the comparability of risk estimates based on natural splines and

penalized splines.
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The effect of varying the df for the temperature variable was not explored. It is
generally accepted that the effect estimates are not as sensitive to the method
used to control for temperature as they are to controlling for calendar time (23).
The approach followed in APHENA for controlling for temperature was adopted
in this study, where 3 degrees of freedom were allowed in the smooth function

of temperature in all the models.

5.1.2 Effect of lag structure

Several lag periods were applied to explore whether exposure to air pollution
levels exhibits a delayed effect on health outcomes. Results indicate that effect
estimates are sensitive to lag periods depending on the outcome. For mortality
associations with ozone, greater effects were seen with the 3-day average lag
(lag02) and the distributed lag models (dist02) relative to other lag structures
examined. The sensitivity observed to varying lag structures suggests that
health effects of ozone are not immediate and are not only dependent on same
day concentrations but on the recent days’ ozone levels as well. For respiratory
hospital admissions, same day lag models provided estimates that were not
significant. A delayed effect of ozone on this outcome was clear, with the highest
effects observed for lag2 and lag02 models.

Published studies reviewed in Chapter 2 have looked at a wide range of
lag structures. Similar to the selection of df, many multi-city studies, justify
their selection of one or two lag structures for the analyses by findings of
previous studies (11;19;22;54;67). Based on our analyses, three structures
(lagl, lag02 and dist02) were selected for the remaining analyses on ozone. For

PM2s, combined lag models could not be applied because daily data was not
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available; effects for this pollutant were estimated at 3 single day lags (lagO,

lagl and lag2).

5.1.3 Headalth effects of ozone

The 1-hour maximum daily average for ozone was used as the measure for
ozone exposure in this study. Although the World health Organization suggests
that the 8-hour average is a better indicator for respiratory function and lung
inflammation (81), many previous studies have used the 1-hour average. Thus,
its use in this study facilitated the comparison of results with previous findings.
However, correlation coefficients between the 1-hr and 8-hr maximum ozone
levels were in the 0.94-0.97 range across the 12 Canadian cities (see Table A-4
in Appendix A). Thus, similar results are expected to be obtained using either
measurement. Results of both measures were compared in APHEA 2, and led to

similar results (11).

5.1.3.1 Mortality

Pooled effect estimates across cities for ozone were positive and significant for
total and cause specific mortality. Results observed were in the range of 0.59%
to 2.14% increase in mortality for a 10 ppb increase in the 1-hr maximum
ozone levels. In general, higher effects were obtained for the 275 age group. The
majority of studies reviewed found significant associations that are comparable
to those estimated in this study (9;14;24;64,68-70)..

A slightly stronger effect was detected for respiratory mortality, which is
consistent with other studies. In APHEA 2, a stronger association between

ozone and respiratory mortality was found (2.26%) relative to other mortality
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outcomes (0.9% cardiovascular mortality and 0.66% for total mortality) per 10
ppb increase in the 1-hr maximum ozone levels (11). In a study within NMMAPS
that looked at 95 US urban communities, a positive and significant association
(0.64% increase) per 10 ppb increase in the previous week’s ozone levels was
estimated for respiratory and cardiovascular mortality, slightly higher than the
estimate for total mortality (0.52%). Further, in Australian study of four cities, a
significant association was obtained only for respiratory mortality (2.2%
increases per 10 ppb) but not for other outcomes (24).

Effects of 1- and 2-day lag models for respiratory and cardiovascular
mortality were stronger than effects of same day models. Similar results have
been reported where respiratory outcomes for deaths were more affected by
pollution ievels on previous days (20;82). However, they also observed that
cardiovascular deaths were more affected by same day pollution, which was not
the case here.

The greatest effect estimates were observed with combined lag models.
The strong effects estimafed with the 3-day average (lag02) and the distributed
lag models (dist02) suggest that the effect of ozone is not only dependent on
same day exposure but also on the exposure resulting from the previous 2 days.
This indicates that single day lag models may underestimate the cumulative
effect of ozone on mortality due to repeated exposure to high levels of ozone.
Hence, the combined and distributed lag models may be more appropriate for
estimating ozone health effects. Previous findings suggest that multi-day
exposure lags are higher than single day lags (9;14;64;82). Bell et al (9;64)

considered lag models that took into account the previous week’s ozone levels
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in 95 US cities and found that effects were consistently higher than those of
single day lag models.

Meta-analyses that have looked at the health effects of ozone have found
positive effects for both total and cardiovascular mortality (68) or only total
mortality (69;70).

Estimates are slightly lower in this study than in APHENA although the
same datasets was used. It was hypothesized that the use of a shorter time-
series and the inclusion of additional covariates in the models (two terms for
temperature control) in APHENA, may have led to slightly higher results
compared to those of this study. A sensitivity analysis exploring the effect of
varying the number of temperature terms included in the time series was
carried out. Results show that the use of one term (same day temperature
(tempO0)) or two terms (same day and previous day temperature (temp01)) for the
temperature variable produced comparable risk estimates (see Figure A-3 in
Appendix A). The difference in results between this study and the Canadian

APHENA results requires further investigation.

5.1.3.2 Hospital Admissions

For hospital admissions associations with ozone, significant and positive effects
were estimated for respiratory hospital admissions (0.6% to 1.34% increase per
10 ppb ozone), with an apparent stronger effect at a lag of 1 or 2 days relative to
same day exposure. The lag effect on hospitalizations is supported by other

published findings (65;66).
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Results are comparable to previous findings. In a study of 16 Canadian cities, a
1.4% increase was estimated for hospital admissions resulting from a 10 ppb
increase in the previous day’s ozone levels (66). In APHENA, respiratory
hospital admissions were significantly associated with ozone, although results
were higher than those found in this study were (2% increases per 10 ppb
increase in ozone for those 265 at lag01). On the contrary, meta-analyses that
have looked at this association have not found significant effects (54;68).
Cardiovascular hospital admissions effects were negative and not
statistically significant for all models and age groups. This finding is in
agreement with other studies such as APHENA. Meta-analyses conducted on

European studies also support this null association (14;54;68).

5.1.4 Health effects of PM2 s

5.1.4.1 Mortality

Fine particulate matter showed statistically significant effect estimates
combined across cities. For total and cardiovascular mortality, estimates were
in the range of 0.91-2.39% increase per 10 ug/m3 increase in PM2s. Results of
this study are in agreement with previous study findings where | estimates
reported have generally been in the range of 0.8%-2.4% increase (83). A number
of the studies reviewed in Chapter 3 showed comparable findings (15;19;22),
although others have found no significant effect on mortality (24;68).

The only significant estimate detected for respiratory mortality was a
3.17% increase for 265 at a 2-day lag. It is unusual to detect a relatively strong
association for this age group when other groups considered did not show any

significant effects. Compared to respiratory diseases, cardiovascular diseases
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are more prevalent which leads to increased power to detect weak associations
(26). It is possible that due to low number of respiratory related deaths and
hospital admissions the models applied were not able to detect the weak
association and that the 3.17% increase observed was obtained by chance.
Effects were consistently higher for older age groups supporting the
hypothesis that the elderly may be more susceptible to the effects of PM,s, a
result of exacerbation of pre-existing conditions that are more prevalent among
individuals in this age group. Older people may also be at a higher risk to
oxidation effects of air pollution because of reduced antioxidant defenses (84).
Effects of mortality on the same day of exposure (lag0) were not
significant. Rather, across all mortality outcomes and two age groups (all ages
and 275) the effect of PM2s was strongest at 1-day lag (and sometimes at 2-day
lag) compared to the effect of same day exposure, suggesting a delayed PMazs
effect. As with the case of ozone, findings reported in the literature have not
been consistent on PM;s. For example, a study in Montreal found that
cardiovascular mortality was more affected by exposure to PM.s in previous
days (10), while a study in 10 US cities found a stronger same-day exposure
effect (82). Results have also been inconsistent for respiratory deaths. Previous
studies have reported stronger effects on day exposure levels (35) or exposure in
the prior 1 or 2 days (21). This inconsistency may be simply a result of the
different chemical components of the PM.s mixture with different chemicals
responsible for immediate or delayed responses in individuals across the
various study locations. This may also be explained by the different population
structures where certain subpopulations are more vulnerable to air péllution

(85).
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5.1.4.2 Hospital admissions

Similar to ozone, fine particulate matter was found be more highly associated
with respiratory hospital admissions, where positive and significant
associations were seen with the 1-day and 2-day lag models (estimated effects
were between 1.25% and 1.90% increase per 10 pg/m3 PM.s levels). Greater
effects were observed for those 75 years of age or older. Cardiovascular hospital
admissions results were positive but not significant and showed less variability
with lag periods. In agreement with the findings of this study, the lack of a
significant association between PM.s and cardiovascular hospital admissions
has been reported in a French study (67) and a meta-analysis (68). However,

other recent works have found a significant association (16;35).

5.1.5 Two pollutant models

To investigate potential confounding by either ozone or PM,s, two-pollutant
models that controlled for the second pollutant were applied and compared to
results of single pollutant models. PMazs estimates were slightly reduced but
were in general robust when controlled for potential confounding by ozone.
Ozone and PM;s levels were not strongly correlated across the 12 cities;
correlation coefficients varied between -0.24 and 0.46. The weak correlation and
the stability of estimates when ozone was included in the model, suggest that
the effect of PM25is not confounded by ozone.

On the other hand, ozone estimates were found to be sensitive to PMy5
adjustment. Estimates either decreased or increased upon PM.s adjustment,
but did not show a particular trend when going from one to two-pollutant

models. Previous studies have found ozone results to be robust to PM
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adjustment (9;64;65). It is possible that two pollutant models are best applied
when daily data is available for both pollutants, which was not the case in this
study. For example, in a study within NMMAPS (9), two pollutant models were
restricted to cities with daily data for both ozone and PM. Perhaps, repeating
the analyses with daily measurements for PM.s would give results that are
more stable.

Note on pooling city-specific estimates

City specific results were pooled using the inverse variance method. As a result,
larger cities, with smaller uncertainty around the estimated effects, were
attributed more weight. In particular, estimates of Toronto and Montreal alone
contributed approximately 50% of final estimate in the case of ozone and 70%
in the case of PM,s. These numbers rise to 60% and 75%, respectively if
including Vancouver. Thus, one could safely say that the estimated health
effects based on Toronto and Montreal (and possibly Vancouver) provide a good
indication of the magnitude of the pooled effect across the 12 cities, with the
available data. An example of the weights attributed to every city can be found
in Table A-5 (Appendix A). Similar percentages were observed across all other

outcomes and age groups.

5.1.6 Effect modification

City-specific results in general did not display significant heterogeneity across
outcomes and age groups assessed based on the 12 index. This finding is

supported by findings of APHENA where no heterogeneity among Canadian
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cities was found (14). Nevertheless, four outcomes that showed some level of
heterogeneity among cites were examined for effect modification by 29 variables.

Ozone effects on respiratory hospital admissions among the elderly (>65)
were modified by area of city, population density and the proportion of inactive
individuals. Hospital admissions are not likely to be affected by these variables
per se, but by other factors associated with them. For example, the ozone effect
was found to be stronger in cities with higher proportions of inactive people. It
is possible that people with inactive lifestyles also make other choices that do
not support healthy lifestyles, which may in turn affect théir overall health
status and increase their susceptibility to effects of air pollution.

Relatively more ecologic covariates were found to modify the effect of
PM.s compared with ozone. Again, variables including area, percent
manufacture and number of external migrants may be linked to another factor
that would affect the relationship between PM and mortality or hospital
admissions. Lower effect estimates were associated with higher unemployment,
which is contrary to previous study findings. Several studies have reported that
unemployment acts as an effect modifier where increasing rates are associated
with increasing pollution effects (9;14;64). Life expectancy was also identified as
an effect modifier with higher PM effects in cities with higher life expectancy.
Cities with higher life expectancy have a greater proportion of elderly; hence, a
larger population vulnerable to the effects of air pollution. Life expectancy was
found to modify the PM health effect in a similar manner in a European study
within the APHEA 2 project (86).

It was also found that the higher the density of general practitioners, the

lower the effects when looking at respiratory hospital admissions and PM. This
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may result because with a higher density of doctors, people can receive
treatment faster than cities with a lower density, thereby preventing the need to
be admitted to the hospital.

Several city-level characteristics were found to modify the effect in the
opposite sense of what would be expected, such as the average income, the Gini
coefficient and proportion of smokers, heavy drinkers and stressed. For example,
the Gini coefficient is a measure of social inequality where higher coefficients
imply greater inequality of income distribution. Based on the fundamental social
causes hypothesis by Link and Phelan (87), a greater effect of air pollution
would be expected in cities with a higher Gini, contrary to what was found in
this study. Link and Phelan explain that socioeconomic differences in health
outcomes can be explained by measures of income and education levels.
However, these measures in reality represent factors such as power and
knowledge and thus the means to take advantage of all relevant health
information that support healthy lifestyles. :In contrast, people of lower
socioeconomic status have reduced access to new knowledge and therefore do
not have the same capability to avoid health risks.

Previous findings on effect modification have been inconsistent where
several studies have concluded that the effect of air pollution is not modified by
city-level variables or have only reported geographical variations
(11;15;35;69;70). However, Ostro et al. (19) reported that effect of PM was
higher among females, whites, diabetics, or persons with less than high school
education. In addition, Bell and Dominici (64) looked at effect modification
patters in 98 US communities and reported that higher estimates were

associated with higher unemployment, fraction of African American population,
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public transportation use, lower temperature and lower prevalence of central air
conditioning.

It is important to note that the use of only 12 cities in this study may
have limited the effect modification analyses. Although the effect of ozone and
PM.s was found to be modified by several city-specific characteristics, results
cannot be considered as strong evidence for effect modification. As several
previous studies have reported, it is possible that effect modification with the
covariates considered does not occur in the case of short-term exposure to air
pollution. Perhaps repeating this analysis with a greater number of cities would
give greater power to detect heterogeneity —if present- and allow stronger

conclusions to be made regarding effect modification.

5.1.7 Biological mechanisms

The exact biological mechanisms by which air pollution leads to morbidity and
premature deaths are still under research. However, much of the current
evidence suggests that exposure to ozone and PM induces oxidative stress and
inflammation in the lung tissue that lead to local and systemic events. The
inflammatory response in the lungs has been demonstrated in animal and
controlled human studies (88-90). Inflammation in the lungs triggers the
release of cytokines and chemokines that lead to sub-clinical systemic
inflammation that may alter the vascular system (88;91;92).

Observed cardiovascular effects can be partially explained by activation
of pulmonary neural reflexes that result from interactions between pollutants
and lung receptors. Increases in fibrinogen levels and reductions in heart rate,

two risk factors for cardiac diseases that lead to hospital admissions, have been
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associated exposure to air pollution. Reductions in heart rate can lead to
decreased parasympathetic input which may in turn lead arrhythmia and
cardiovascular mortality (93;94) .

Lung inflammation is also believed to exacerbate underlying lung
diseases by weakening lung defense mechanisms. Animals with chronic
obstructive pulmonary diseases (COPD) or chronic lung inflammation have been
found to be more vulnerable to combustion particles compared to normal
animals (95;96). Influenza infections have also been shown to be exacerbated by
air pollution in experiments (97;98). Further, studies on mice and humans
indicate that PM may accelerate the development of atherosclerosis (99;100).

Other studies have detected PM in the heart muscle and brain cells
indicating its ability to diffuse into the bloodstream which may lead to direct

toxic effects (88;91).

5.2 Methodological considerations

5.2.1 Strengths

Time-series studies that have been based on single cities have been strongly
criticized due to their limited generalizability to other locations. Critics have
also noted the inconsistencies in findings among these studies which is a result
of different statistical approaches applied in each location (8;101). The use of
different methodological approaches in each study has led to the selective use of

models that give the strongest effects estimates.
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This time-series study examined the associations of two ambient air
pollutants and health outcomes in 12 Canadian cities, with a total exposed
popuiation of 9-10 million Canadians. Statistical methods applied were uniform
across all cities enabling the direct pooling of city-specific results. The results of
this study can most likely be generalized to regions with similar structure as
the Canadian population.

Further, evidence on the health effects of short-term exposure to PMz s is
limited (35) because the use of this pollutant as an exposure in time-series is
relatively recent. Therefore, this study adds to the literature quantitative
evidence of the significant effects of fine PM. Fine particulate matter has a
greater probability of reaching the small airways of lungs relative to larger
particles and is therefore believed to be a better health indicator. However,
previous studies have focused on larger particles due to the availability of data
or have used conversion factors to convert between the two particle fractions.
This study was based on measurements of PM;s as recorded by fixed monitors
in each city; hence, errors inherent in conversion factors were not introduced
into the measurements. Further, analyses in previous studies have sometimes
been hindered by the different measurements methods that were used for each
city (17). However, across the 12 Canadian cities included in this study, air
pollution and mortality data was collected under a common framework and

subject to the same quality assurance programs.

5.2.2 Potential Limitations

Misclassification of exposure is a well-recognized limitation inherent in

ecological studies. In this time-series study, concentrations of ambient air
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pollution obtained from fixed outdoor monitors throughout each city were used
as a surrogate measure for the population average personal exposure. This
method assumes that exposure among all individuals in a given area is identical
and does not take into account the differences in activity patterns (ex. time
spent outdoors) (8). The feasibility of obtaining such data, usually collected for
regulatory purposes, at a low cost and no burden to study subjects, has made it
convenient to use in time-series studies. As a result, time-series studies have
been criticized to be subject to exposure misclassification especially among
subpopulations believed to be at a higher risk (8). Because the activity patterns
among children or the elderly may differ from that of the general population,
effects estimated from studies that look at the whole population are most likely
to underestimate the true effects among these subgroups (102). The use of fixed
monitor measurements is supported by previous studies that have shown a
strong correlation between outdoor, indoor and personal exposure to particulate
matter (103;104). It has also been reported that the presence of error in
measurement of the exposure would lead to non-differential misclassification of
exposure and hence underestimation of health effects (105-107). Jerret et al
(106) showed that the health effects were three times higher when analyses
were based on individual’s proximity to high traffic regions compared to using
community average concentrations. Models that correct for measurement error
have also been developed (107).

Another limitation in this study was availability of PM.s data. Having
measurements for every sixth day led to effect estimates with greater
uncertainty than those calculated for ozone (which had daily data). PM2s has

only been collected on a daily basis since the late 1990s in Canada. Perhaps
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repeating this study once an appreciable time-period has been attained would
lead to estimates that are more accurate. The unavailability of daily PM data
may have also contributed to greater heterogeneity between city estimates since
several effect modifiers detected were found to modify the PM effect in ways that
could not be explained or contrary to what would be expected.

Confounding of co-pollutants in the PM.s effect has been looked at in
other studies. PMas is highly correlated with other co-pollutants and it is often
difficult to disentangle which component of the air pollution mixture is the one
responsible for the observed health effects (54;108). This study did not look at
potential confounding of co-pollutants beyond ozone.

Some previous studies have looked at effect of seasonal variation in the
levels of ozone, where higher effects were detected in the summer when ozone
levels are typically higher (11;54;66). This was not explored in this study.
Perhaps future work can examine the effects by season.

Further, the power to detect heterogeneity between city estimates and
consequently potential effect modifiers was limited by the low number of cities.
It is recommended to repeat effect modification analyses with a larger number
of cities to arrive at more conclusive results regarding potential effect modifiers.

Finally, the potential bias that can be introduced by use of mortality and
hospital admission data has been considered. A Canadian study by Stieb et al
(109) looked at the classification of cardio-respiratory diseases in emergency
department visits. Findings found a fair degree of agreement in the diagnosis of
seven independent assessments with no evidence of diagnostic bias in relation
to daily air pollution. The databases in this study have been subject to quality

control by CIHI. Nevertheless, if errors were present in the management of data,
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this would result in non-differential misclassification bias, as such errors would

not likely be related to variation in air pollution levels.

5.3 Public health implications

Res(ults of this study indicate a substantial public health burden from ozone
and PM2s pollution. Further reductions in the levels of these two pollutants
would bring considerable health and economic benefits to Canadians. For
example, based on the calculated effects in this study, a 10 ppb increase in 1-hr
maximum ozone levels would correspond to an additional 1368 (95% CI, 985-
759) premature deaths each year in the 12 cities considered in this study!.
Similarly, a 10 ug/m3 increase in daily average of PM2s would correspond to
1148 (95% CI, 521-2319) premature deaths annually in these cities2. These
numbers are much higher when considering the total Canadian population.
Further, these deaths would only be underestimations of the total mortality
burden from such increases in pollutant levels because they represent only
short-term effects. Long-term effects of these two pollutants have been reported
to be much greater (2). Reductions in air pollution levels would also reduce
hospital admissions related to air pollution exposure especially among the
elderly and those with pre-existing cardiovascular and respiratory diseases.
Previous studies have looked at the exposure-response relationship
between air'pollutants and mortality in an attempt to identify a threshold

concentration, below which air pollution would not lead to increases in deaths.

The existence of such a threshold would be appealing for use when deriving air

! Estimates of the 3-day average {lag02) model for ozone with 8 df for seasonality. Average annual
deaths were based on mortality between 1980 and 2000.

2 Estimates of the 2-day lag (lag2) model for PM2.s with 8 df for seasonality. Average annual deaths
were based on mortality between 1980 and 2000.
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quality guidelines. However, recent findings of recent epidemiological studies do
not support the hypothesis of a threshold value; rather they have consistently
detected associations at the pollution levels considered with results that
support a linear dose-response relationship (11;14;54). Given that air pollution
cannot be completely eliminated, air quality management should focus on
reducing pollutant concentrations to the lowest levels that can be reasonably

achieved.
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Chapter 6
CONCLUSION

This study supports previous findings that have linked short-term exposure to
ozone and PM;s with mortality and hospital admissions. Effect estimates were
robust to confounding adjustment of seasonality but sensitive to lag structures.
Statistically significant central estimates of the increase in mortality and
respiratory hospital admissions associated with a 10 ppb increase the 1-hr
maximum ozone ranged from 0.56% to 2.14% and 0.6% to 1.34%, respectively.
For PM.s, central estimates of the increases in mortality and respiratory
hospital admissions ranged from 0.91% to 3.17% and 1.25% to 1.90%,
respectively. Cardiovascular hospital admissions were not significantly
associated with either pollutant. Although estimated effects are relatively weak,
they represent a substantial health burden given the size of the exposed
population. Based on these results, it is reasonable to assume that reductions
in air pollution would likely lead to considerable health benefits by reducing

premature deaths and hospital admissions.
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Figure A-1 Effect estimates of single and two pollutant models using data limited to days where
PM; 5 data was available.
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Figure A-2 Comparison of risk estimates using natural cubic splines and penalized splines in the
time series models. Results represent the percent change in total morality (all ages) associated
with a 10 ppb increase in the 1-hr maximum ozone levels (lag1) in Toronto.
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Figure A-3 The effect of varying the temperature terms in the time series model on risk
estimates. Results represent the pooled percent increase in mortality outcomes per 10 ppb
increase in the maximum 1-hr ozone levels with a 1-day lag. Note: temp0 refers to models with
one temperature term (same day); temp01 refers to models with two temperature terms (same
day and previous day).
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APPENDIX A

Table A-3 Comparison of effect estimates in single and two-pollutant models. Estimates were
obtained from models allowing 8 df per year for time at a one-day lag for all ages, and are
associated with an increase of 10 ppb in 1-hr maximum ozone levels and 10pg/m3 in PM; s levels.

Ozone PM2.5
0, o,

Outcome/ age group 1poll 2 poll cha/;ge 1poll 2 poll cha/;ge_
Total mortality

All ages 0.64 0.53 -17 143 1.21 -15

75 and over 0.69 -0.18 -126 1.98 1.83 -8

under 75 0.59 1.25 112 0.9 0.6 -33
CVD mortality

All ages 0.56 0.29 -48 1.03 0.87 -16

75 and over 0.93 0.22 -76 214 1.98 -7

under 75 0.07 0.28 300 -1.44 -0.86 40
Resp mortality

All ages 0.86 0.85 -1 0.3 0.23 -23

75 and over 0.79 0.08 -90 0.73 0.72 -1

under 75 0.98 2.46 151 -0.27 -0.54 -100
CVD hospital admissions

All ages -0.04 0.17 525 0.52 042 -19

65 and over -0.13 0.35 369 0.28 0.07 -75
Resp hospital admission

All ages 0.61 0.87 43 1.25 1.02 -18

65 and over 0.61 0.56 -8 1.43 1.34 -6

* CVD: cardiovascular; RESP: respiratory

Table A-4 Correlation coefficients between the 1-hr and 8-hr maximum daily ozone levels from

1981-2000.

City Correlation
Calgary 0.96
Edmonton 0.97
Halifax 0.94
Hamilton 0.96
Montreal 0.97
Ottawa 0.95
Quebec City 0.94
St Johns 0.94
Toronto 0.97
Vancouver 0.97
Windsor 0.97
Winnipeg 0.97
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Table C-1 . City specific percent change (8 x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dffyr Effect 95% CI

Outcome Age group City perigd (timye) (% change) Lower Upper
All mortality All Calgary 0 4 0.64 -0.34 1.62
All mortality All Edmonton 0 4 0.11 -0.72 0.94
All mortality All Halifax 0 4 1.07 -0.15 2.29
All mortality All Hamilton 0 4 1.23 0.54 1.92
All mortality All Montreal 0 4 0.72 0.33 1.12
All mortality All Ottawa 0 4 0.35 -0.35 1.04
All mortality All Quebec City 0 4 0.85 0.23 1.48
All mortality All St Johns 0 4 1.13 -0.18 2.44
All mortality All Toronto 0 4 0.46 0.11 0.81
All mortality All Vancouver 0 4 1.09 0.55 1.63
All mortality All Windsor 0 4 0.16 -0.64 0.96
All mortality All Winnipeg 0 4 1.03 0.17 1.89
All mortality All Calgary 0 8 0.83 -0.19 1.85
All mortality All Edmonton 0 8 0.06 -0.82 0.93
All mortality All Halifax 0 8 1.08 -0.19 2.34
All mortality All Hamilton 0 8 1.08 0.37 - 1.78
All mortality Al Montreal 0 8 0.52 0.11 0.93
All mortality All Ottawa 0 8 0.33 -0.39 1.05
All mortality All Quebec City 0 8 0.88 0.23 1.52
All mortality All St Johns 0 8 1.06 -0.29 241
All mortality All Toronto 0 8 0.44 0.08 0.79
All mortality All Vancouver 0 8 0.96 0.39 1.54
All mortality All Windsor 0 8 0.24 -0.57 1.06
All mortality All Winnipeg 0 8 1.03 0.12 1.94
All mortality All Calgary 0 12 0.82 -0.22 1.87
All mortality All Edmonton 0 12 0.07 -0.82 0.95
All mortality All Halifax 0 12 0.93 -0.36 223
All mortality All Hamilton 0 12 0.97 0.26 1.69
All mortality All Montreal 0 12 0.37 -0.04 0.79
All mortality All Ottawa 0 12 0.42 -0.32 1.16
All mortality All Quebec City 0 12 0.88 022 1.54
All mortality All St Johns 0 12 1.11 -0.26 248
All mortality All Toronto 0 12 0.37 0.01 0.73
All mortality All Vancouver 0 12 1.11 0.53 1.70
All mortality All Windsor 0 12 0.19 -0.63 1.01
All mortality All Winnipeg 0 12 0.89 -0.04 1.82
All mortality All Calgary 1 4 -0.12 -1.09 0.86
All mortality All Edmonton 1 4 0.25 -0.57 1.08
All mortality All Halifax 1 4 0.76 -0.46 1.97
All mortality All Hamilton 1 4 0.79 0.10 1.48
All mortality All Montreal 1 4 0.90 0.50 1.29
All mortality All Ottawa 1 4 0.13 -0.56 0.83
All mortality All Quebec City 1 4 0.84 0.21 1.46
All mortality All St Johns 1 4 1.26 -0.06 2.57
All mortality All Toronto 1 4 0.51 0.16 0.86
All mortality All Vancouver 1 4 1.09 0.55 1.64
All mortality All Windsor 1 4 0.86 0.07 1.66
All mortality All Winnipeg 1 4 0.35 -0.51 1.20
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Table C-1 . City specific percent change (8 x1000} in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dffyr Effect 95% Cl

Outcome Age group City perigd (timye) (% change) Lower Upper
All mortality All Calgary 1 8 0.01 -1.01 1.03
All mortality All Edmonton 1 8 0.22 -0.65 1.09
All mortality All Halifax 1 8 0.72 -0.54 1.99
All mortality All Hamilton 1 8 0.64 -0.07 1.34
All mortality All Montreal 1 8 0.75 0.34 1.16
All mortality All Ottawa 1 8 0.09 -0.63 0.82
All mortality All Quebec City 1 8 0.92 0.27 1.57
All mortality All St Johns 1 8 1.29 -0.07 264
All mortality All Toronto 1 8 0.50 0.15 0.86
All mortality All Vancouver 1 8 1.11 0.53 1.68
All mortality All Windsor 1 8 0.95 0.14 1.76
All mortality All Winnipeg 1 8 0.28 -0.64 1.19
All mortality All Calgary 1 12 -0.05 -1.09 0.99
All mortality All Edmonton 1 12 0.25 -0.64 1.14
All mortality All Halifax 1 12 0.63 -0.67 1.93
All mortality All Hamilton 1 12 0.53 -0.19 1.25
All mortality All Montreal 1 12 0.61 0.20 1.03
All mortality All Ottawa 1 12 0.19 -0.55 0.92
All mortality All Quebec City 1 12 0.92 0.26 1.59
All mortality All St Johns 1 12 1.35 -0.02 272
All mortality All Toronto 1 12 0.44 0.08 0.80
All mortality All Vancouver 1 12 1.27 0.68 1.86
All mortality All Windsor 1 12 0.91 0.09 1.73
All mortality All Winnipeg 1 12 0.13 -0.80 1.07
All mortality All Calgary 2 4 0.06 -0.92 1.03
All mortality All Edmonton 2 4 0.18 -0.64 1.01
All mortality All Halifax 2 4 -0.18 -1.40 1.05
All mortality All Hamilton 2 4 0.38 -0.32 1.07
All mortality All Montreal 2 4 0.63 0.24 1.02
All mortality All Ottawa 2 4 0.28 -0.42 0.97
All mortality All Quebec City 2 4 -0.12 -0.74 0.51
All mortality All St Johns 2 4 1.42 0.11 2.74
All mortality All Toronto 2 4 0.60 0.25 0.95
All mortality All Vancouver 2 4 0.33 -0.21 0.87
All mortality All Windsor 2 4 0.48 -0.32 1.28
All mortality All Winnipeg 2 4 0.77 -0.09 1.62
All mortality All Calgary 2 8 0.19 -0.83 1.21
All mortality All Edmonton 2 8 0.16 -0.71 1.03
All mortality All Halifax 2 8 -0.19 -1.46 1.09
All mortality All Hamilton 2 8 0.19 -0.52 0.89
All mortality All Montreal 2 8 0.62 0.21 1.03
All mortality All Ottawa 2 8 0.29 -0.44 1.01
All mortality All Quebec City 2 8 -0.10 -0.75 0.55
All mortality All St Johns 2 8 1.47 0.11 2.82
All mortality All Toronto 2 8 0.61 0.25 0.96
All mortality All Vancouver 2 8 0.35 -0.22 0.92
All mortality All Windsor 2 8 0.59 -0.22 1.41
All mortality All Winnipeg 2 8 0.77 -0.14 1.68
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Table C-1 . City specific percent change (8 x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dffyr Effect 95% Cl

Outcome Age group City perigd (tim):a) (% change) Lower Upper
All mortality All Calgary 2 12 0.14 -0.91 1.18
All mortality All Edmonton 2 12 0.21 -0.68 1.10
All mortality All Halifax 2 12 -0.26 -1.57 1.05
All mortality Ali Hamilton 2 12 0.08 -0.64 0.81
All mortality All Montreal 2 12 0.49 0.07 0.90
All mortality All Ottawa 2 12 0.39 -0.35 1.13
All mortality All Quebec City 2 12 -0.13 -0.80 0.54
All mortality All St Johns 2 12 1.53 0.16 2.90
All mortality All Toronto 2 12 0.56 0.20 0.92
All mortality All Vancouver 2 12 0.47 -0.12 1.06
All mortality All Windsor 2 12 0.56 -0.26 1.39
All mortality All Winnipeg 2 12 0.65 -0.29 1.58
All mortality All Calgary 1 4 0.39 -0.79 1.57
All mortality All Edmonton 1 4 0.26 -0.72 1.24
All mortality All Halifax 1 4 1.22 -0.19 264
All mortality All Hamilton 1 4 1.57 0.73 241
All mortality All Montreal 1 4 1.30 0.82 1.77
All mortality All Ottawa 1 4 0.37 -0.46 1.20
All mortality All Quebec City 1 4 1.24 0.49 1.99
All mortality All St Johns 1 4 1.58 0.03 3.12
All mortality All Toronto 1 4 0.72 0.30 1.14
All mortality All Vancouver 1 4 1.50 0.87 212
All mortality All Windsor 1 4 0.69 -0.27 1.64
All mortality All Winnipeg 1 4 1.03 0.01 2.04
All mortality All Calgary 1 8 0.62 -0.65 1.88
All mortality All Edmonton 1 8 0.19 -0.87 1.25
All mortality All Halifax 1 8 1.19 -0.31 2.68
All mortality All Hamilton 1 8 1.35 0.49 2.21
All mortality All Montreal 1 8 1.00 0.50 1.50
All mortality All Ottawa 1 8 0.31 -0.56 1.19
All mortality All Quebec City 1 8 1.32 0.53 2.1
All mortality All St Johns 1 8 1.54 -0.07 3.14
All mortality All Toronto 1 8 0.68 0.25 1.12
All mortality All Vancouver 1 8 1.44 0.77 212
All mortality Ali Windsor 1 8 0.82 -0.15 1.80
All mortality All Winnipeg 1 8 1.01 -0.10 2.12
All mortality All Calgary 1 12 0.59 -0.71 1.89
All mortality All Edmonton 1 12 0.22 -0.86 1.31
All mortality All Halifax 1 12 1.02 -0.53 2.57
All mortality All Hamilton 1 12 1.22 0.33 210
All mortality All Montreal 1 12 0.79 0.28 1.30
All mortality All Ottawa 1 12 0.46 -0.44 1.36
All mortality All Quebec City 1 12 1.37 0.55 219
All mortality All St Johns 1 12 1.63 -0.01 3.28
All mortality All Toronto 1 12 0.60 0.16 1.04
All mortality All Vancouver 1 12 1.69 0.99 2.39
All mortality All Windsor 1 12 0.75 -0.25 1.74
All mortality All Winnipeg 1 12 0.82 -0.33 1.97
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Table C-1 . City specific percent change (8 x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.

. La dffyr Effect 95% Cl
Outcome Age group City perigd (timye) (% change) Lower Upper
All mortality All Calgary 2 4 0.34 -0.98 1.66
All mortality All Edmonton 2 4 0.35 -0.74 1.44
All mortality All Halifax 2 4 1.01. -0.55 2.57
All mortality All Hamilton 2 4 1.73 0.77 2.70
All mortality All Montreal 2 4 1.65 1.11 2.19
All mortality All Ottawa 2 4 0.57 -0.38 1.51
All mortality All Quebec City 2 4 1.06 0.21 1.91
All mortality All St Johns 2 4 2.12 0.37 3.86
All mortality All Toronto 2 4 1.05 0.56 1.53
All mortality All Vancouver 2 4 1.39 0.70 2.09
All mortality All Windsor 2 4 0.90 -0.18 1.98
All mortality All Winnipeg 2 4 1.27 0.15 2.39
All mortality All Calgary 2 8 0.60 -0.84 2.05
All mortality All Edmonton 2 8 0.29 -0.91 1.50
All mortality All Halifax 2 8 0.94 -0.74 2.62
All mortality All Hamilton 2 8 1.44 0.44 2.44
All mortality All Montreal 2 8 1.34 0.76 1.92
All mortality All Ottawa 2 8 0.51 -0.50 1.52
All mortality All Quebec City 2 8 1.12 0.21 2.03.
All mortality All St Johns 2 8 2.15 0.32 3.98
All mortality Ali Toronto 2 8 1.02 0.52 1.52
All mortality All Vancouver 2 8 1.41 0.65 217
All mortality All Windsor 2 8 1.15 0.03 2.27
All mortality All Winnipeg 2 8 1.29 0.03 2.55
All mortality All Calgary 2 12 0.57 -0.94 2.07
All mortality All Edmonton 2 12 0.35 -0.89 1.60
All mortality All Halifax 2 12 0.80 -0.95 2.56
All mortality All Hamilton 2 12 1.27 0.23 2.3
All mortality All Montreal 2 12 1.08 0.48 1.67
All mortality All Ottawa 2 12 0.73 -0.32 1.78
All mortality All Quebec City 2 12 1.16 0.20 2.10
All mortality All St Johns 2 12 2.32 0.43 4.21
All mortality All Toronto 2 12 0.93 0.41 1.44
All mortality All Vancouver 2 12 1.73 0.94 2.53
All mortality All Windsor 2 12 1.08 -0.07 222
All mortality All Winnipeg 2 12 1.07 -0.25 2.39
All mortality All Calgary dist02 4 0.53 -0.79 1.86
All mortality All Edmonton dist02 4 0.28 -0.81 1.38
All mortality All Halifax dist02 4 0.78 -0.87 244
All mortality All Hamilton dist02 4 1.79 0.79 279
All mortality Al Montreal dist02 4 1.4 0.85 1.96
All mortality All Ottawa dist02 4 0.66 -0.29 1.63
All mortality All Quebec City dist02 4 0.97 0.09 1.85
All mortality All St Johns dist02 4 2.33 0.53 412
All mortality All Toronto dist02 4 0.97 047 1.47
All mortality All Vancouver dist02 4 1.3 0.59 2
All mortality All Windsor dist02 4 0.56 -0.58 1.7
All mortality All Winnipeg dist02 4 1.26 0.1 242
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Table C-1 . City specific percent change (8 x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
: La dflyr Effect 95% ClI

Outcome Age group City pericng (tim):e) (% change) Lower Upper
All mortality All Calgary dist02 8 0.82 -0.63 2.27
All mortality All Edmonton dist02 8 0.2 -1.01 1.42
All mortality All Halifax dist02 8 0.79 -0.98 257
All mortality All Hamilton dist02 8 1.47 0.44 25
All mortality All Montreal dist02 8 1.06 0.47 1.66
All mortality All Ottawa dist02 8 0.64 -0.38 1.67
All mortality All Quebec City dist02 8 1.02 0.08 1.96
All mortality All St Johns dist02 8 2.39 0.51 4,27
All mortality All Toronto dist02 8 0.95 0.43 1.47
All mortality All Vancouver dist02 8 1.29 0.52 2.06
All mortality All Windsor dist02 8 0.81 -0.37 2
All mortality All Winnipeg dist02 8 1.32 0.02 2.63
All mortality All Calgary dist02 12 0.77 -0.73 2.28
All mortality All Edmonton dist02 12 0.28 -0.98 1.54
All mortality All Halifax dist02 12 0.54 -1.32 2.41
All mortality All Hamilton dist02 12 1.3 0.22 2.38
All mortality All Montreal dist02 12 0.77 0.15 1.38
All mortality All Ottawa dist02 12 0.85 -0.22 1.93
All mortality All Quebec City dist02 12 1.08 0.08 2.07
All mortality All St Johns dist02 12 2.57 0.63 4.51
All mortality All Toronto dist02 12 0.85 0.31 1.38
All mortality All Vancouver dist02 12 1.62 0.8 244
All mortality All Windsor dist02 12 0.77 -0.45 1.99
All mortality All Winnipeg dist02 12 1.09 -0.26 244
All mortality 275 Calgary 1 4 -0.864 -2.30 0.57
All mortality 275 Edmonton 1 4 0.988 -0.25 2.23
All mortality 275 Halifax 1 4 0.332 -1.54 2.21
All mortality 275 Hamilton 1 4 0.334 -0.71 1.38
All mortality 275 Montreal 1 4 1.009 0.42 1.60
All mortality 275 Ottawa 1 4 0.143 -0.90 1.19
All mortality 275 Quebec City 1 4 1.059 0.14 1.98
All mortality 275 St Johns 1 4 1.138 -0.79 3.07
All mortality 275 Toronto 1 4 0.507 0.00 1.02
All mortality 275 Vancouver 1 4 1.236 0.49 1.98
All mortality 275 Windsor 1 4 0.508 -0.62 1.64
All mortality 275 Winnipeg 1 4 0.570 -0.64 1.78
All mortality 275 Calgary 1 8 -0.891 -2.39 0.61
All mortality 275 Edmonton 1 8 1.030 -0.28 2.34
All mortality 275 Halifax 1 8 0.322 -1.63 2.28
All mortality 275 Hamilton 1 8 0.149 -0.91 1.29
All mortality 275 Montreal 1 8 0.943 0.33 1.56
All mortality 275 Ottawa 1 8 0.083 -1.01 1.17
All mortality 275 Quebec City 1 8 1.139 0.18 2.10
All mortality 275 St Johns 1 8 1.243 -0.74 3.22
All mortality 275 Toronto 1 8 0.518 0.00 1.04
All mortality 275 Vancouver 1 8 1.295 0.50 2.09
All mortality 275 Windsor 1 8 0.615 -0.54 1.77
All mortality 275 Winnipeg 1 8 0.702 -0.59 1.99
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Table C-1. City specific percent change (8 x71000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dffyr Effect 95% ClI

Outcome Age group City perigd (time) (% change) Lower Upper
All mortality 275 Calgary 1 12 -1.097 -2.63 0.44
All mortality 275 Edmonton 1 12 1.045 -0.29 2.38
All mortality 275 Halifax 1 12 0.259 -1.75 2.27
All mortality 275 Hamilton 1 12 -0.109 -1.19 0.97
All mortality 275 Montreal 1 12 0.733 0.1 1.35
All mortality 275 Ottawa 1 12 0.102 -1.01 1.22
All mortality 275 Quebec City 1 12 1.106 0.13 2.09
All mortality 275 St Johns 1 12 1.423 -0.59 3.44
All mortality 275 Toronto 1 12 0.425 -0.10 0.95
Al mortality 275 Vancouver 1 12 1.516 0.70 2.33
All mortality 275 Windsor 1 12 0.558 -0.61 1.73
All mortality 275 Winnipeg 1 12 0.636 -0.68 1.95
All mortality 275 Calgary 2 4 -0.154 -2.09 1.79
All mortality 275 Edmonton 2 4 1.345 -0.29 2.98
All mortality 275 Halifax 2 4 1.095 -1.31 3.50
All mortality 275 Hamilton 2 4 1.296 -0.16 275
All mortality 275 Montreal 2 4 1.753 0.95 2.56
All mortality 275 Oftawa 2 4 0.451 -0.97 1.87
All mortality 275 Quebec City 2 4 1.280 0.03 2.53
All mortality 275 St Johns 2 4 1.666 -0.89 4.22
All mortality 275 Toronto 2 4 1.258 0.55 1.96
All mortality 275 Vancouver 2 4 1.730 0.77 2.69
All mortality 275 Windsor 2 4 0.884 -0.66 242
All mortality 275 Winnipeg 2 4 0.876 -0.71 247
All mortality 275 Calgary 2 8 -0.203 -2.32 1.92
All mortality 275 Edmonton 2 8 1.480 -0.34 3.30
All mortality 275 Halifax 2 8 0.932 -1.66 3.52
All mortality 275 Hamilton 2 8 0.900 -0.60 2.40
All mortality 275 Montreal 2 8 1.449 0.59 2.31
All mortality 275 Ottawa 2 8 0.300 -1.22 1.82
All mortality 275 Quebec City 2 8 1.306 -0.03 2.65
All mortality 275 St Johns 2 8 1.705 -0.99 4.40
All mortality 275 Toronto 2 8 1.269 0.54 2.00
All mortality 275 Vancouver 2 8 1.832 0.78 2.88
All mortality 275 Windsor 2 8 1.147 -0.45 275
All mortality 275 Winnipeg 2 8 1.101 -0.69 2.89
All mortality 275 Calgary 2 12 -0.511 -2.72 1.70
All mortality 275 Edmonton 2 12 1.518 -0.36 3.40
All mortality 275 Halifax 2 12 0.794 -1.92 3.51
All mortality 275 Hamilton 2 12 0.418 -1.14 1.98
All mortality 275 Montreal 2 12 1.038 0.15 1.93
All mortality 275 Ottawa 2 12 0.349 -1.24 1.94
All mortality 275 Quebec City 2 12 1.229 -0.18 2.64
All mortality 275 St Johns 2 12 2,015 -0.76 479
All mortality 275 Toronto 2 12 1.115 0.36 1.87
All mortality 275 Vancouver 2 12 2.289 1.19 3.39
All mortality 275 Windsor 2 12 1.094 -0.55 273
All mortality 275 Winnipeg 2 12 1.010 -0.86 2.88
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Table C-1 . City specific percent change (8 x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dffyr Effect 95% ClI

Outcome Age group City perigd (tim):a) (% change) Lower Upper
All mortality 275 Calgary dist02 4 0.25 -1.69 2.21
All mortality 275 Edmonton dist02 4 1.33 -0.17 2.84
All mortality 275 Halifax dist02 4 1.12 -0.17 242
All mortality 275 Hamitton dist02 4 1.72 0.74 27
Ali mortality 275 Montreal dist02 4 0.27 -1.85 2.41
All mortality 275 Ottawa dist02 4 0.92 -0.61 247
All mortality 275 Quebec City dist02 4 1.09 -0.3 248
All mortality 275 St Johns dist02 4 1.82 0.74 2.89
All mortality 275 Toronto dist02 4 -0.06 -2.29 215
All mortality 275 Vancouver dist02 4 0.44 -1.17 2.06
All mortality 275 Windsor dist02 4 1.03 -0.43 2.49
All mortality 275 Winnipeg dist02 4 2.29 1.16 3.42
All mortality 275 Calgary dist02 8 1.24 -0.41 29
All mortality 275 Edmonton dist02 8 1.45 0.63 2.28
All mortality 275 Halifax dist02 8 1.29 -1.32 3.92
All mortality 275 Hamilton dist02 8 0.32 -1.3 1.95
All mortality 275 Montreal dist02 8 1.41 -0.42 3.25
All mortality 275 Ottawa dist02 8 1.07 0.18 1.96
All mortality 275 Quebec City dist02 8 1.41 -1.34 417
All mortality 275 St Johns dist02 8 0.64 -1.05 2.33
All mortality 275 Toronto dist02 8 1.48 -0.42 3.39
All mortality 275 Vancouver dist02 8 0.62 -0.29 1.53
All mortality 275 Windsor dist02 8 1.75 -1.09 4.61
All mortality 275 Winnipeg dist02 8 0.57 -1.16 2.32
All mortality 275 Calgary dist02 12 0.92 -1.62 3.48
All mortality 275 Edmonton dist02 12 0.63 -0.82 2.08
All mortality 275 Halifax dist02 12 1.14 0.41 1.88
All mortality 275 Hamilton dist02 12 0.9 -0.73 2.54
All mortality 275 Montreal dist02 12 0.9 -1.83 3.64
All mortality 275 Ottawa dist02 12 0.48 -1.07 2.04
All mortality 275 Quebec City dist02 12 1.16 04 1.92
All mortality 275 St Johns dist02 12 1.19 -0.64 3.04
All mortality 275 Toronto dist02 12 0.78 -2.1 3.66
All mortality 275 Vancouver dist02 12 0.51 -1.11 213
All mortality 275 Windsor dist02 12 1 0.21 1.78
All mortality 275 Winnipeg dist02 12 1.06 -0.85 2.98
All mortality <75 Calgary 1 4 0.541 -0.79 1.87
All mortality <75 Edmonton 1 4 -0.320 -1.43 0.78
All mortality <75 Halifax 1 4 1.066 -0.53 2.67
All mortality <75 Hamilton 1 4 1.153 0.22 2.08
All mortality <75 Montreal 1 4 0.809 0.28 1.34
All mortality <75 Ottawa 1 4 0.127 -0.80 1.06
All mortality <75 Quebec City 1 4 0.630 -0.22 1.48
All mortality <75 St Johns 1 4 1.367 -0.43 3.17
All mortality <75 Toronto 1 4 0.520 0.04 1.00
All mortality <75 Vancouver 1 4 0.950 0.17 1.73
All mortality <75 Windsor 1 4 1.206 0.09 2.32
All mortality <75 Winnipeg 1 4 0.123 -1.09 1.33

129



Table C-1 . City specific percent change (8 x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single poliutant

models.
. La dflyr Effect 95% Cl

Outcome Age group City perigd (tim{a) (% change) Lower Upper
All mortality <75 Calgary 1 8 0.767 -0.63 2.16
All mortality <75 Edmonton 1 8 -0.432 -1.60 0.74
All mortality <75 Halifax 1 8 1.009 -0.66 2.67
All mortality <75 Hamilton 1 8 1.019 0.07 1.96
All mortality <75 Montreal 1 8 0.598 0.05 1.15
All mortality <75 Oftawa 1 8 0.092 -0.88 1.06
All mortality <75 Quebec City 1 8 0.698 -0.19 1.58
All mortality <75 St Johns 1 8 1.323 -0.53 317
All mortality <75 Toronto 1 8 0.485 0.00 0.97
All mortality <75 Vancouver 1 8 0.905 0.08 1.73
All mortality <75 Windsor 1 8 1.284 0.14 2.42
All mortality <75 Winnipeg 1 8 -0.154 -1.44 1.13
All mortality <75 Calgary 1 12 0.856 -0.57 2.28
All mortality <75 Edmonton 1 12 -0.381 -1.57 0.81
All mortality <75 Halifax 1 12 0.892 -0.81 2.60
All mortality <75 Hamilton 1 12 1.032 0.07 2.00
All mortality <75 Montreal 1 12 0.516 -0.04 1.07
All mortality <75 Ottawa 1 12 0.234 -0.75 1.22
All mortality <75 Quebec City 1 12 0.736 -0.17 1.64
All mortality <75 St Johns 1 12 1.282 -0.60 3.16
All mortality <75 Toronto 1 12 0.456 -0.04 0.95
All mortality <75 Vancouver 1 12 1.007 0.16 1.86
All mortality <75 Windsor 1 12 1.256 0.10 2.41
All mortality <75 Winnipeg 1 12 -0.376 -1.69 0.94
All mortality <75 Calgary 2 4 0.801 -1.00 2.60
All mortality <75 Edmonton 2 4 -0.411 -1.87 1.04
All mortality <75 Halifax 2 4 0.944 -1.11 3.00
All mortality <75 Hamilton 2 4 2.074 0.78 3.37
All mortality <75 Montreal 2 4 1.571 0.85 2.30
All mortality <75 Ottawa 2 4 0.656 -0.61 1.92
All mortality <75 Quebec City 2 4 0.857 -0.29 2.01
All mortality <75 St Johns 2 4 2.520 0.13 4.91
All mortality <75 Toronto 2 4 0.865 0.21 1.53
All mortality <75 Vancouver 2 4 1.037 0.03 2.04
All mortality <75 Windsor 2 4 0.928 -0.59 2.44
All mortality <75 Winnipeg 2 4 1.652 0.07 3.24
All mortality <75 Calgary 2 8 1.281 -0.69 3.25
All mortality <75 Edmonton 2 8 -0.653 -2.26 0.96
All mortality <75 Halifax 2 8 0.929 -1.28 3.13
All mortality <75 Hamilton 2 8 1.867 0.53 3.20
All mortality <75 Montreal 2 8 1.253 0.47 2.03
All mortality <75 Ottawa 2 8 0.657 -0.69 2.01
All mortality <75 Quebec City 2 8 0.935 -0.30 2.17
All mortality <75 St Johns 2 8 2.522 0.02 5.02
All mortality <75 Toronto 2 8 0.807 0.13 1.49
All mortality <75 Vancouver 2 8 0.947 -0.15 2.04
All mortality <75 Windsor 2 8 1.1561 -0.42 2.72
All mortality <75 Winnipeg 2 8 1.463 -0.32 3.24
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Table C-1. City specific percent change (8 x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dfiyr Effect 95% ClI

Outcome Age group City pericgad (timye) (% change) Lower Upper
All mortality <75 Calgary 2 12 1.496 -0.55 3.55
All mortality <75 Edmonton 2 12 -0.574 -2.24 1.09
All mortality <75 Halifax 2 12 0.807 -1.49 3.1
All mortality <75 Hamilton 2 12 1.935 0.55 3.32
All mortality <75 Montreal 2 12 1.108 0.30 1.91
All mortality <75 Ottawa 2 12 0.997 -0.41 2.40
All mortality <75 Quebec City 2 12 1.050 -0.25 2.35
All mortality <75 St Johns 2 12 2.575 0.00 5.15
All mortality <75 Toronto 2 12 0.759 0.06 1.46
All mortality <75 Vancouver 2 12 1.127 -0.03 2.28
All mortality <75 Windsor 2 12 1.070 -0.54 2.68
All mortality <75 Winnipeg 2 12 1.115 -0.75 2.98
All mortality <75 Calgary dist02 4 0.82 -0.99 2.63
All mortality <75 Edmonton dist02 4 2.15 0.81 3.5
All mortality <75 Halifax dist02 4 0.83 -0.35 2.03
All mortality <75 Hamilton dist02 4 0.84 -0.17 1.86
All mortality <75 Montreal dist02 4 1.27 -0.71 3.26
All mortality <75 Ottawa dist02 4 1.9 0.52 3.29
All mortality <75 Quebec City dist02 4 0.94 -0.34 2.23
All mortality <75 St Johns dist02 4 0.72 -04 1.84
All mortality <75 Toronto dist02 4 1.5 -0.55 3.56
All mortality <75 Vancouver dist02 4 1.97 0.53 3.41
All mortality <75 Windsor dist02 4 1.09 -0.26 245
All mortality <75 Winnipeg dist02 4 0.88 -0.29 2.07
All mortality <75 Calgary dist02 8 -0.45 -1.92 1.01
All mortality <75 Edmonton dist02 8 1.36 0.62 211
All mortality <75 Halifax dist02 8 3.23 0.78 5.68
All mortality <75 Hamilton dist02 8 0.79 -0.81 24
All mortality <75 Montreal dist02 8 -0.75 -2.38 0.87
All mortality <75 Ottawa dist02 8 1.06 0.26 1.86
All mortality <75 Quebec City dist02 8 3.24 0.67 5.81
All mortality <75 St Johns dist02 8 0.98 -0.69 2.66
All mortality <75 Toronto dist02 8 -0.66 -2.34 1.02
All mortality <75 Vancouver dist02 8 0.88 0.05 1.71
All mortality <75 Windsor dist02 8 3.26 0.61 5.91
All mortality <75 Winnipeg dist02 8 0.97 -0.74 2.69
All mortality <75 Calgary dist02 12 0.65 -1.52 2.84
All mortality <75 Edmonton dist02 12 0.68 -0.6 1.97
All mortality <75 Halifax dist02 12 0.81 0.13 1.5
All mortality <75 Hamilton dist02 12 1.6 -0.03 3.23
All mortality <75 Montreal dist02 12 0.66 -1.67 3
All mortality <75 Ottawa dist02 12 0.74 -0.63 212
All mortality <75 Quebec City dist02 12 0.76 0.05 147
All mortality <75 St Johns dist02 12 143 -04 3.28
All mortality <75 Toronto dist02 12 0.29 -2.15 2.75
All mortality <75 Vancouver dist02 12 1.08 -0.35 2.52
All mortality <75 Windsor dist02 12 0.71 -0.01 1.44
All mortality <75 Winnipeg dist02 12 1.09 -0.82 3.02
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Table C-1 . City specific percent change (8 x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dffyr Effect 95% Cl

Outcome Age group City perigd (tim):a) (% change) Lower Upper
CVD mortality All Calgary 0 4 1.43 -0.09 2.95
CVD mortality All Edmonton 0 4 -0.23 -1.52 1.06
CVD mortality All Halifax 0 4 -0.26 -2.23 1.71
CVD mortality All Hamilton 0 4 1.57 0.51 2.63
CVD mortality All Montreal 0 4 0.65 0.03 1.27
CVD mortality All Ottawa 0 4 1.15 0.09 2.22
CVD mortality All Quebec City 0 4 0.63 -0.34 1.59
CVD mortality All St Johns 0 4 0.95 -1.03 2.93
CVD mortality All Toronto 0 4 0.45 -0.10 1.01
CVD mortality All Vancouver 0 4 1.34 0.51 217
CVD mortality All Windsor 0 4 -0.55 -1.70 0.60
CVD mortality All Winnipeg 0 4 1.25 -0.06 2.55
CVD mortality All Calgary 0 8 1.58 -0.01 3.16
CVD mortality All Edmonton 0 8 -0.52 -1.88 0.84
CVD mortality All Halifax 0 8 -0.05 -2.11 2.00
CVD mortality All Hamilton 0 8 1.45 0.37 2.53
CVD mortality All Montreal 0 8 0.26 -0.39 0.91
CVD mortality All Ottawa 0 8 0.84 -0.26 1.95
CVD mortality All Quebec City 0 8 0.59 -0.42 1.59
CVD mortality All St Johns 0 8 0.83 -1.20 2.87
CVD mortality All Toronto 0 8 0.40 -0.17 0.96
CVD mortality All Vancouver 0 8 1.17 0.29 2.04
CVD mortality All Windsor 0 8 -0.44 -1.61 0.74
CVD mortality All Winnipeg 0 8 1.36 -0.03 2.74
CVD mortality All Calgary 0 12 1.59 -0.03 3.21
CVD mortality All Edmonton 0 12 -0.46 -1.84 0.93
CVD mortality All Halifax 0 12 -0.34 -2.45 1.76
CVD mortality All Hamilton 0 12 1.16 0.06 2.26
CVD mortality All Montreal 0 12 0.13 -0.52 0.79
CVD mortality All Ottawa 0 12 0.66 -0.47 1.79
CVD mortality All Quebec City 0 12 0.55 -0.48 1.58
CVD mortality All St Johns 0 12 0.78 -1.29 2.85
CVD mortality All Toronto 0 12 0.33 -0.24 0.91
CVD mortality All Vancouver 0 12 1.28 0.38 2.18
CVD mortality All Windsor 0 12 -0.47 -1.67 0.72
CVD mortality All Winnipeg 0 12 1.22 -0.19 2.64
CVD mortality All Calgary 1 4 -0.43 -1.95 1.08
CVD mortality All Edmonton 1 4 0.55 -0.73 1.84
CVD mortality All Halifax 1 4 0.55 -1.41 2.52
CVD mortality All Hamilton 1 4 0.81 -0.25 1.87
CVD mortality All Montreal 1 4 1.06 0.44 1.68
CVD mortality All Ottawa 1 4 0.79 -0.27 1.86
CVD mortality All Quebec City 1 4 0.72 -0.25 1.68
CVD mortality All St Johns 1 4 1.34 -0.64 3.33
CVD mortality All Toronto 1 4 0.33 -0.22 0.89
CVD mortality All Vancouver 1 4 1.21 0.39 2.04
CVD mortality All Windsor 1 4 0.21 -0.94 1.36
CVD mortality All Winnipeg 1 4 0.39 -0.91 1.69
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Table C-1 . City specific percent change (8 x1000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dffyr Effect 95% Cl

Outcome Age group City perigd (tim);.-) (% change) Lower Upper
CVD mortality All Calgary 1 8 -0.46 -2.05 1.12
CVD mortality All Edmonton 1 8 0.38 -0.98 1.74
CVD mortality All Halifax 1 8 0.89 -1.16 2.94
CVD mortality All Hamiiton 1 8 0.69 -0.39 1.77
CVD mortality All Montreal 1 8 0.72 0.07 1.37
CVD mortality All Ottawa 1 8 0.48 -0.63 1.59
CVD mortality All Quebec City 1 8 0.69 -0.31 1.70
CVD mortality All St Johns 1 8 1.30 -0.74 3.33
CVD mortality All Toronto 1 8 0.28 -0.29 0.84
CVD mortality All Vancouver 1 8 1.19 0.31 2.07
CVD mortality All Windsor 1 8 0.32 -0.85 1.49
CVD mortality All Winnipeg 1 8 0.34 -1.04 1.73
CVD mortality All Calgary 1 12 -0.56 -2.18 1.06
CVD mortality All Edmonton 1 12 0.48 -0.91 1.86
CVD mortality All Halifax 1 12 0.71 -1.39 2.81
CVD mortality All Hamilton 1 12 0.37 -0.73 1.48
CVD mortality All Montreal 1 12 0.60 -0.05 1.26
CVD mortality All Ottawa 1 12 0.28 -0.85 1.42
CVD mortality All Quebec City 1 12 0.70 -0.33 1.73
CVD mortality All St Johns 1 12 1.27 -0.79 3.34
CVD mortality Ali Toronto 1 12 0.21 -0.36 0.79
CVD mortality All Vancouver 1 12 1.32 0.41 2.22
CVD mortality All Windsor 1 12 0.29 -0.89 1.48
CVD mortality All Winnipeg 1 12 0.22 -1.20 1.63
CVD mortality All Calgary 2 4 0.35 -1.16 1.86
CVD mortality All Edmonton 2 4 0.70 -0.58 1.99
CVD mortality All Halifax 2 4 -0.42 -2.39 1.55
CVD mortality All Hamilton 2 4 0.82 -0.24 1.88
CVD mortality All Montreal 2 4 1.25 0.63 1.87
CVD mortality All Oftawa 2 4 0.59 -0.47 1.66
CVD mortality All Quebec City 2 4 -0.36 -1.33 0.61
CVD mortality All St Johns 2 4 1.94 -0.04 3.92
CVD mortality All Toronto 2 4 1.23 0.68 1.78
CVD mortality All Vancouver 2 4 0.43 -0.40 1.26
CVD mortality All Windsor 2 4 0.40 -0.75 1.54
CVD mortality All Winnipeg 2 4 0.55 -0.62 1.73
CVD mortality All Calgary 2 8 0.38 -1.21 1.96
CVD mortality All Edmonton 2 8 0.62 -0.75 1.98
CVD mortality All Halifax 2 8 0.00 -2.06 2.05
CVD mortality All Hamilton 2 8 0.69 -0.40 1.77
CVD mortality All Montreal 2 8 1.02 0.37 1.66
CVD mortality All Ottawa 2 8 0.30 -0.82 1.41
CVD mortality All Quebec City 2 8 -0.45 -1.46 0.56
CVD mortality All St Johns 2 8 2.00 -0.03 4.03
CVD mortality All Toronto 2 8 1.23 0.67 1.80
CVD mortality All Vancouver 2 8 0.35 -0.53 1.23
CVD mortality All Windsor 2 8 0.42 -0.48 1.33
CVD mortality All Winnipeg 2 8 0.54 -0.65 1.73
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Table C-1 . City specific percent change (8 x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dffyr Effect 95% Cl

Outcome Age group City perigd (timye) (% change) Lower Upper
CVD mortality All Calgary 2 12 0.29 -1.33 1.91
CVD mortality All Edmonton 2 12 0.71 -0.68 | 210
CVD mortality All Halifax 2 12 -0.20 -2.31 1.90
CVD mortality All Hamilton 2 12 0.38 -0.73 1.48
CVD mortality All Montreal 2 12 0.91 0.25 1.56
CVD mortality All Ottawa 2 12 0.08 -1.05 1.22
CVD mortality All Quebec City 2 12 -0.49 -1.53 0.54
CVD mortality All St Johns 2 12 2.03 -0.03 4.09
CVD mortality All Toronto 2 12 1.21 0.63 1.78
CVD mortality All Vancouver 2 12 0.42 -0.48 1.33
CVD mortality All Windsor 2 12 0.40 -0.75 1.54
CVD mortality All Winnipeg 2 12 1.60 0.30 2.90
CVD mortality All Calgary 1 4 0.79 -1.04 262
CVD mortality All Edmonton 1 4 0.21 -1.31 1.74
CVD mortality All Halifax 1 4 -0.03 -2.31 2.26
CVD mortality All Hamilton 1 4 1.81 0.53 3.10
CVD mortality All Montreal 1 4 1.35 0.60 210
CVD mortality All Ottawa 1 4 1.43 0.15 2.70
CVD mortality All Quebec City 1 4 1.04 -0.12 2.19
CVD mortality All St Johns 1 4 1.53 -0.80 3.85
CVD mortality All Toronto 1 4 0.57 -0.10 1.25
CVD mortality All Vancouver 1 4 1.72 0.76 2.68
CVD mortality All Windsor 1 4 -0.31 -1.68 1.06
CVD mortality All Winnipeg 1 4 1.19 -0.35 2.74
CVD mortality All Calgary 1 8 0.89 -1.07 2.84
CVD mortality All Edmonton 1 8 -0.14 -1.80 1.51
CVD mortality All Halifax 1 8 0.30 -2.12 272
CVD mortality All Hamilton 1 8 1.65 0.34 2.97
CVD mortality All Montreal 1 8 0.76 -0.04 1.55
CVD mortality All Ottawa 1 8 1.01 -0.33 2.35
CVD mortality All Quebec City 1 8 1.01 -0.21 2.23
CVD mortality All St Johns 1 8 1.40 -1.02 3.81
CVD mortality All Toronto 1 8 0.49 -0.20 1.18
CVD mortality All Vancouver 1 8 1.60 0.57 2.64
CVD mortality All Windsor 1 8 -0.16 -1.57 1.25
CVD mortality All Winnipeg 1 8 1.30 -0.38 2.99
CVD mortality All Calgary 1 12 0.83 -1.19 2.85
CVD mortality All Edmonton 1 12 -0.04 -1.73 1.66
CVD mortality All Halifax 1 12 -0.07 -2.58 2.43
CVD mortality All Hamilton 1 12 1.23 -0.13 2,59
CVD mortality All Montreal 1 12 0.57 -0.24 1.38
CVD mortality All Ottawa 1 12 0.75 -0.63 214
CVD mortality All Quebec City 1 12 1.03 -0.24 2.29
CVD mortality All St Johns 1 12 1.39 -1.08 3.85
CVD mortality All Toronto 1 12 0.40 -0.31 1.10
CVD mortality All Vancouver 1 12 1.80 0.72 2.87
CVD mortality All Windsor 1 12 -0.22 -1.66 1.22
CVD mortality All Winnipeg 1 12 1.08 -0.66 2.82
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Table C-1 . City specific percent change (8 x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dffyr Effect 95% ClI

Outcome Age group City perigd (timye) (% change) Lower Upper
CVD mortality All Calgary 2 4 0.88 -1.17 293
CVD mortality All Edmonton 2 4 0.60 -1.10 2.30
CVD mortality All Halifax 2 4 -0.07 -2.58 2.45
CVD mortality All Hamilton 2 4 2.20 0.72 3.68
CVD mortality All Montreal 2 4 2.1 1.26 2.96
CVD mortality All Ottawa 2 4 1.62 0.18 3.07
CVD mortality All Quebec City 2 4 0.66 -0.65 1.97
CVD mortality All St Johns 2 4 2.29 -0.33 4.92
CVD mortality All Toronto 2 4 1.30 0.54 2.07
CVD mortality All Vancouver 2 4 1.61 0.55 2.67
CVD mortality All Windsor 2 4 0.06 -1.50 1.61
CVD mortality All Winnipeg 2 4 1.96 0.26 3.67
CVD mortality All Calgary 2 8 1.02 -1.22 325
CVD mortality All Edmonton 2 8 0.27 -1.61 215
CVD mortality All Halifax 2 8 0.38 -2.33 3.08
CVD mortality All Hamilton 2 8 1.99 0.46 3.51
CVD mortality All Montreal 2 8 1.45 0.53 2.36
CVD mortality All Ottawa 2 8 1.14 -0.41 2.69
CVD mortality All Quebec City 2 8 0.59 -0.81 1.99
CVD mortality All St Johns 2 8 2.32 -0.43 5.07
CVD mortality All Toronto 2 8 1.26 0.46 2.05
CVD mortality All Vancouver 2 8 1.54 0.37 2.70
CVD mortality All Windsor 2 8 0.31 -1.31 1.93
CVD mortality All Winnipeg 2 8 227 0.35 4.18
CVD mortality All Calgary 2 12 0.91 -1.42 3.24
CVD mortality All Edmonton 2 12 0.42 -1.53 2.36
CVD mortality All Halifax 2 12 0.04 -2.79 2.86
CVD mortality All Hamilton 2 12 1.45 -0.14 3.04
CVD mortality All Montreal 2 12 1.23 0.29 217
CVD mortality All Ottawa 2 12 0.80 -0.81 2.41
CVD mortality All Quebec City 2 12 0.55 -0.92 2.02
CVD mortality All St Johns 2 12 2.38 -0.45 5.21
CVD mortality All Toronto 2 12 1.18 0.37 2.00
CVD mortality All Vancouver 2 12 1.79 0.56 3.01
CVD mortality All Windsor 2 12 0.28 -1.38 1.93
CVD mortality All Winnipeg 2 12 2.03 0.03 4.03
CVD mortality All Calgary dist02 4 1.18 -0.87 3.25
CVD mortality All Edmonton dist02 4 0.33 -1.38 2.05
CVD mortality All Halifax dist02 4 -0.33 -3 2.33
CVD mortality All Hamilton dist02 4 242 0.88 3.95
CVD mortality All Montreal dist02 4 1.98 1.11 2.86
CVD mortality All Ottawa dist02 4 1.66 0.18 3.14
CVD mortality All Quebec City dist02 4 0.51 -0.84 1.87
CVD mortality All St Johns dist02 4 2.29 -0.39 499
CVD mortality All Toronto dist02 4 1.28 0.48 2.08
CVD mortality All Vancouver dist02 4 1.49 04 2.57
CVD mortality All Windsor dist02 4 -0.34 -1.99 1.3
CVD mortality All Winnipeg dist02 4 1.95 0.19 3.7
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Table C-1 . City specific percent change (8 x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dfiyr Effect 95% ClI

Outcome Age group City perigd (timye) (% change) Lower Upper
CVD mortality All Calgary dist02 8 1.39 -0.85 3.65
CVD mortality All Edmonton dist02 8 -0.05 -1.96 1.85
CVD mortality All Halifax dist02 8 0.27 -2.59 3.14
CVD mortality All Hamilton dist02 8 2.2 0.62 3.78
CVD mortality All Montreal dist02 8 1.32 0.38 2.26
CVD mortality All Ottawa dist02 8 1.14 -0.43 272
CVD mortality All Quebec City dist02 8 0.41 -1.03 1.87
CVD mortality All St Johns dist02 8 242 -0.39 5.25
CVD mortality All Toronto dist02 8 1.27 0.44 2.09
CVD mortality All Vancouver dist02 8 1.39 0.2 2.58
CVD mortality All Windsor dist02 8 -0.05 -1.77 1.66
CVD mortality All Winnipeg dist02 8 2.34 0.36 4.31
CVD mortality All Calgary dist02 12 1.28 -1.06 3.62
CVD mortality All Edmonton dist02 12 0.1 -1.86 2.07
CVD mortality All Halifax dist02 12 -0.18 -3.2 2.83
CVD mortality All Hamilton dist02 12 1.63 -0.01 3.27
CVD mortality All Montreal dist02 12 1.1 0.12 2.07
CVD mortality All Ottawa dist02 12 0.76 -0.88 2.41
CVD mortality All Quebec City dist02 12 0.37 -1.16 1.9
CVD mortality All St Johns dist02 12 2.41 -0.5 5.33
CVD mortality Al Toronto dist02 12 1.19 0.34 2.04
CVD mortality All Vancouver dist02 12 1.64 0.38 2.89
CVD mortality All Windsor dist02 12 -01 -1.87 1.66
CVD mortality All Winnipeg dist02 12 2.28 0.22 4.34
CVD mortality 275 Calgary 1 4 -0.801 -2.79 1.19
CVD mortality 275 Edmonton 1 4 1.166 -0.57 2.90
CVD mortality 275 Halifax 1 4 -0.617 -3.43 2.20
CVD mortality 275 Hamilton 1 4 0.583 -0.86 2.03
CVD mortality 275 Montreal 1 4 1.881 1.03 273
CVD mortality 275 Ottawa 1 4 0.722 -0.73 217
CVD mortality 275 Quebec City 1 4 1.425 0.12 2.73
CVD mortality 275 St Johns 1 4 0.999 -1.65 3.65
CVD mortality 275 Toronto 1 4 0.739 0.01 1.47
CVD mortality 275 Vancouver 1 4 1.425 0.38 2.47
CVD mortality 275 Windsor 1 4 0.097 -1.37 1.56
CVD mortality 275 Winnipeg 1 4 -0.418 -2.11 1.28
CVD mortality 275 Calgary 1 8 -0.878 -2.96 1.20
CVD mortality 275 Edmonton 1 8 1.320 -0.52 3.16
CVD mortality 275 Halifax 1 8 -0.346 -3.29 2.60
CVD mortality 275 Hamilton 1 8 0.481 -0.99 1.95
CVD mortality 275 Montreal 1 8 1.665 0.78 2.55
CVD mortality 275 Ottawa 1 8 0.475 -1.03 1.98
CVD mortality 275 Quebec City 1 8 1.548 0.20 2.90
CVD mortality 275 St Johns 1 8 0.991 -1.73 3.7
CVD mortality 275 Toronto 1 8 0.788 0.04 1.53
CVD mortality 275 Vancouver 1 8 1.506 0.40 2.61
CVD mortality 275 Windsor 1 8 0.328 -1.17 1.82
CVD mortality 275 Winnipeg 1 8 -0.348 -2.15 1.45
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Table C-1 . City specific percent change (8 x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dfiyr Effect 95% ClI

Outcome Age group City perigd (tim);) (% change) Lower Upper
CVD mortality 275 Calgary 1 12 -1.102 -3.22 1.02
CVD mortality 275 Edmonton 1 12 1.443 -0.43 3.31
CVD mortality 275 Halifax 1 12 -0.166 -3.19 2.86
CVD mortality 275 Hamilton 1 12 0.022 -1.48 1.52
CVD mortality 275 Montreal 1 12 1.528 0.63 2.42
CVD mortality 275 Ottawa 1 12 0.414 -1.13 1.96
CVD mortality 275 Quebec City 1 12 1.5683 0.20 2.97
CVD mortality 275 St Johns 1 12 1.074 -1.69 3.84
CVD mortality 275 Toronto 1 12 0.730 -0.03 1.49
CVD mortality 275 Vancouver 1 12 1.640 0.51 2.77
CVD mortality 275 Windsor 1 12 0.299 -1.22 1.81
CVD mortality 275 Winnipeg 1 12 -0.431 -2.27 1.41
CVD mortality 275 Calgary 2 4 0.836 -1.85 3.52
CVD mortality 275 Edmonton 2 4 1.075 -1.21 3.36
CVD mortality 275 Halifax 2 4 -0.567 -4.16 3.03
CVD mortality 275 Hamilton 2 4 2.359 0.34 4.37
CVD mortality 275 Montreal 2 4 2.822 1.66 3.98
CVD mortality 275 Ottawa 2 4 1.168 -0.80 3.13
CVD mortality 275 Quebec City 2 4 1.245 -0.53 3.02
CVD mortality 275 St Johns 2 4 2.358 -1.15 5.86
CVD mortality 275 Toronto 2 4 1.835 0.82 2.85
CVD mortality 275 Vancouver 2 4 1.794 0.46 3.13
CVD mortality 275 Windsor 2 4 -0.026 -2.02 1.97
CVD mortality 275 Winnipeg 2 4 -0.037 -2.26 2.18
CVD mortality 275 Calgary 2 8 0.849 -2.09 3.78
CVD mortality 275 Edmonton 2 8 1.359 -1.18 3.90
CVD mortality 275 Halifax 2 8 -0.229 -4.10 3.64
CVD mortality 275 Hamilton 2 8 2.217 0.14 4.29
CVD mortality 275 Montreal 2 8 2.272 1.02 3.52
CVD mortality 275 Ottawa 2 8 0.694 -1.41 2.80
CVD mortality 275 Quebec City 2 8 1.340 -0.56 . 3.24
CVD mortality 275 St Johns 2 8 2.447 -1.23 6.13
CVD mortality 275 Toronto 2 8 1.969 0.92 3.02
CVD mortality 275 Vancouver 2 8 1.923 0.46 3.39
CVD mortality 275 Windsor 2 8 0.373 -1.70 2.44
CVD mortality 275 Winnipeg 2 8 0.146 -2.35 264
CVD mortality 275 Calgary 2 12 0.522 -2.53 3.58
CVD mortality 275 Edmonton 2 12 1.565 -1.08 419
CVD mortality 275 Halifax 2 12 0.164 -3.89 422
CVD mortality 275 Hamilton 2 12 1.432 -0.73 3.60
CVD mortality 275 Montrea! 2 12 2.015 0.73 3.30
CVD mortality 275 Ottawa 2 12 0.577 -1.62 2.78
CVD mortality 275 Quebec City 2 12 1.338 -0.66 3.33
CVD mortality 275 St Johns 2 12 2.741 -1.05 6.53
CVD mortality 275 Toronto 2 12 1.924 0.84 3.01
CVD mortality 275 Vancouver 2 12 2.205 0.67 3.74
CVD mortality 275 Windsor 2 12 0.346 -1.78 2.47
CVD mortality 275 Winnipeg 2 12 -0.111 -2.72 2.50
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Table C-1 . City specific percent change (B x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dffyr Effect 95% ClI

Outcome Age group City perigd (tim):e) (% change) Lower Upper
CVD mortality 275 Calgary dist02 4 14 -1.29 4.11
CVD mortality 275 Edmonton dist02 4 2.7 0.61 4.79
CVD mortality 275 Halifax dist02 4 0.89 -0.94 273
CVD mortality 275 Hamilton dist02 4 1.61 0.25 2.98
CVD mortality 275 Montreal dist02 4 1.53 -1.41 4.49
CVD mortality 275 Ottawa dist02 4 2.57 0.43 4.72
CVD mortality 275 Quebec City dist02 4 0.91 -1.06 2.88
CVD mortality 275 St Johns dist02 4 1.76 0.26 3.26
CVD mortality 275 Toronto dist02 4 1.13 -1.93 4.21
CVD mortality 275 Vancouver dist02 4 1.81 -0.42 4.06
CVD mortality 275 Windsor dist02 4 0.9 -1.17 2.97
CVD mortality 275 Winnipeg dist02 4 2.03 045 3.6
CVD mortality 275 Calgary dist02 8 0.66 -1.65 2.98
CVD mortality 275 Edmonton dist02 8 2.54 1.34 3.74
CVD mortality 275 Halifax dist02 8 214 -1.45 5.73
CVD mortality 275 Hamilton dist02 8 -0.85 -2.96 1.25
CVD mortality 275 Montreal dist02 8 0.91 -1.66 3.48
CVD mortality 275 Ottawa dist02 8 1.93 0.64 3.22
CVD mortality 275 Quebec City dist02 8 24 -1.37 6.17
CVD mortality 275 St Johns dist02 8 -0.34 -2.53 1.85
CVD mortality 275 Toronto dist02 8 1.13 -1.53 3.8
CVD mortality 275 Vancouver dist02 8 1.65 0.32 2.98
CVD mortality 275 Windsor dist02 8 2.6 -1.29 6.5
CVD mortality 275 Winnipeg dist02 8 -0.41 -2.68 1.84
CVD mortality 275 Calgary dist02 12 -1.49 -5.32 2.33
CVD mortality 275 Edmenton dist02 12 1.21 -0.79 3.22
CVD mortality 275 Halifax dist02 12 1.68 0.62 273
CVD mortality 275 Hamilton dist02 12 0.07 -2.21 2.36
CVD mortality 275 Montreal dist02 12 -0.92 -5.03 3.18
CVD mortality 275 Ottawa dist02 12 0.66 -1.48 2.81
CVD mortality 275 Quebec City dist02 12 1.85 0.76 2.94
CVD mortality 275 St Johns dist02 12 0.26 -2.31 2.84
CVD mortality 275 Toronto dist02 12 -0.67 -5 3.64
CVD mortality 275 Vancouver dist02 12 0.53 -1.71 2.78
CVD mortality 275 Windsor dist02 12 1.8 0.68 2.93
CVD mortality 275 Winnipeg dist02 12 0.1 -2.58 2.78
CVD mortality <75 Calgary 1 4 0.125 -2.22 2.46
CVD mortality <75 Edmonton 1 4 -0.205 -2.13 1.72
CVD mortality <75 Halifax 1 4 1.671 -1.07 4.42
CVD mortality <75 Hamilton 1 4 1.085 -0.48 2.65
CVD mortality <75 Montreal 1 4 0.141 -0.77 1.05
CVD mortality <75 Ottawa 1 4 0.856 -0.72 2.43
CVD mortality <75 Quebec City 1 4 -0.147 -1.58 1.28
CVD mortality <75 St Johns 1 4 1.753 -1.23 4.74
CVD mortality <75 Toronto 1 4 -0.229 -1.08 0.62
CVD mortality <75 Vancouver 1 4 0.859 -0.51 2.22
CVD mortality <75 Windsor 1 4 0.374 -1.47 2.22
CVD mortality <75 Winnipeg 1 4 1.562 -0.48 3.60
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Table C-1 . City specific percent change (8 x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dffyr Effect 95% Cl

Outcome Age group City perigd (timye) (% change) Lower Upper
CVD mortality <75 Calgary 1 8 0.143 -2.30 2.59
CVD mortality <75 Edmonton 1 8 -0.780 -2.81 1.25
CVD mortality <75 Halifax 1 8 2.026 -0.83 4.88
CVD mortality <75 Hamilton 1 8 0.959 -0.63 2.55
CVD mortality <75 Montreal 1 8 -0.342 -1.29 0.60
CVD mortality <75 Ottawa 1 8 0.461 -1.17 2.10
CVD mortality <75 Quebec City 1 8 -0.351 -1.84 1.14
CVD mortality <75 St Johns 1 8 1.660 -1.40 472
CVD mortality <75 Toronto 1 8 -0.419 -1.28 0.45
CVD mortality <75 Vancouver 1 8 0.639 -0.81 2.08
CVD mortality <75 Windsor 1 8 0.295 -1.59 2.18
CVD mortality <75 Winnipeg 1 8 1.350 -0.81 3.51
CVD mortality <75 Calgary 1 12 0.215 -2.28 2.71
CVD mortality <75 Edmonton 1 12 -0.722 -2.79 1.34
CVD mortality <75 Halifax 1 12 1.486 -1.44 4.41
CVD mortality <75 Hamilton 1 12 0.785 -0.84 2.41
CVD mortality <75 Montreal 1 12 -0.452 -1.41 0.51
CVD mortality <75 Ottawa 1 12 0.109 -1.56 1.78
CVD mortality <75 Quebec City 1 12 -0.390 -1.92 1.14
CVD mortality <75 St Johns 1 12 1.540 -1.57 4.65
CVD mortality <75 Toronto 1 12 -0.488 -1.36 0.39
CVD mortality <75 Vancouver 1 12 0.756 -0.73 2.24
CVD mortality <75 Windsor 1 12 0.279 -1.63 2.19
CVD mortality <75 Winnipeg 1 12 1.191 -1.02 3.41
CVD mortality <75 Calgary 2 4 1.015 -2.15 418
CVD mortality <75 Edmonton 2 4 0.013 -2.52 2.54
CVD mortality <75 Halifax 2 4 0.410 -3.11 3.93
CVD mortality <75 Hamilton 2 4 2.026 -0.16 4.21
CVD mortality <75 Montreal 2 4 1.310 0.06 2.56
CVD mortality <75 Ottawa 2 4 2.114 -0.02 4.25
CVD mortality <75 Quebec City 2 4 -0.046 -1.98 1.89
CVD mortality <75 St Johns 2 4 2.166 " -1.80 6.13
CVD mortality <75 Toronto 2 4 0.583 -0.59 1.76
CVD mortality <75 Vancouver 2 4 1.297 -0.46 3.05
CVD mortality <75 Windsor 2 4 0.184 -2.31 2.68
CVD mortality <75 Winnipeg 2 4 4.827 2.16 7.49
CVD mortality <75 Calgary 2 8 1.276 -2.19 474
CVD mortality <75 Edmonton 2 8 -1.073 -3.87 1.72
CVD mortality <75 Halifax 2 8 0.928 -2.85 471
CVD mortality <75 Hamilton 2 8 1.773 -0.48 4.02
CVD mortality <75 Montreal 2 8 0.516 -0.83 1.86
CVD mortality <75 Ottawa 2 8 1.610 -0.67 3.89
CVD mortality <75 Quebec City 2 8 -0.313 -2.38 1.76
CVD mortality <75 St Johns 2 8 2.091 -2.05 6.24
CVD mortality <75 Toronto 2 8 0.297 -0.91 1.51
CVD mortality <75 Vancouver 2 8 0.855 -1.07 278
CVD mortality <75 Windsor 2 8 0.166 -2.43 2.76
CVD mortality <75 Winnipeg 2 8 5.278 2.30 8.25
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Table C-1 . City specific percent change (8 x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dffyr Effect 95% ClI

Outcome Age group City perigd (tim):e) (% change) Lower Upper
CVD mortality <75 Calgary 2 12 1.471 213 5.07
CVD mortality <75 Edmonton 2 12 -1.005 -3.89 1.88
CVD mortality <75 Halifax 2 12 -0.005 -3.94 3.93
CVD mortality <75 Hamilton 2 12 1.475 -0.87 3.82
CVD mortality <75 Montreal 2 12 0.320 -1.07 1.71
CVD mortality <75 Ottawa 2 12 1.002 -1.37 3.38
CVD mortality <75 Quebec City 2 12 -0.407 -2.59 1.78
CVD mortality <75 St Johns 2 12 1.938 -2.34 6.21
CVD mortality <75 Toronto 2 12 0.191 -1.05 143
CVD mortality <75 Vancouver 2 12 1.056 -0.97 3.08
CVD mortality <75 Windsor 2 12 0.158 -2.50 2.82
CVD mortality <75 Winnipeg 2 12 5.149 2.03 8.27
CVD mortality <75 Calgary dist02 4 0.95 -2.24 414
CVD mortality <75 Edmonton dist02 4 2.1 -0.15 4.36
CVD mortality <75 Halifax dist02 4 0.04 -1.97 2.05
CVD mortality <75 Hamilton dist02 4 1.28 -0.51 3.07
CVD mortality <75 Montreal dist02 4 1.23 -2.25 4,72
CVD mortality <75 Ottawa dist02 4 1.83 -0.49 416
CVD mortality <75 Quebec City dist02 4 -0.18 -2.35 1.97
CVD mortality <75 St Johns dist02 4 0.73 -1.23 2.69
CVD mortality <75 Toronto dist02 4 1.48 -2.14 5.11
CVD mortality <75 Vancouver dist02 4 1.41 -1.01 3.84
CVD mortality <75 Windsor dist02 4 -0.28 -2.57 2
CVD mortality <75 Winnipeg dist02 4 0.95 -1.11 3.02
CVD mortality <75 Calgary dist02 8 -0.08 -2.64 247
CVD mortality <75 Edmonton dist02 8 1.35 0.06 263
CVD mortality <75 Halifax dist02 8 2.44 -1.62 6.51
CVD mortality <75 Hamilton dist02 8 0.45 -2.19 3.11
CVD mortality <75 Montreal dist02 8 -1.25 -4.09 1.57
CVD mortality <75 Ottawa dist02 8 0.63 -0.74 2.01
CVD mortality <75 Quebec City dist02 8 2.39 -1.86 6.65
CVD mortality <75 St Johns dist02 8 0.37 -2.4 3.14
CVD mortality <75 Toronto dist02 8 -1.16 -4.09 1.76
CVD mortality <75 Vancouver dist02 8 0.45 -0.97 1.87
CVD mortality <75 Windsor dist02 8 2.16 -2.24 6.57
CVD mortality <75 Winnipeg dist02 8 0.38 -2.45 3.23
CVD mortality <75 Calgary dist02 12 0.75 -2.97 449
CVD mortality <75 Edmonton dist02 12 214 -0.03 4,32
CVD mortality <75 Halifax dist02 12 0.74 -0.47 1.95
CVD mortality <75 Hamilton dist02 12 4.63 1.88 7.39
CVD mortality <75 Montreal dist02 12 1.33 -2.68 5.34
CVD mortality <75 Ottawa dist02 12 1.64 -0.69 3.97
CVD mortality <75 Quebec City dist02 12 0.47 -0.77 1.73
CVD mortality <75 St Johns dist02 12 5.29 2.22 8.37
CVD mortality <75 Toronto dist02 12 0.29 -3.91 4.51
CVD mortality <75 Vancouver dist02 12 0.95 -1.47 3.38
CVD mortality <75 Windsor dist02 12 0.38 -0.9 1.67
CVD mortality <75 Winnipeg dist02 12 5.44 222 8.65
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Table C-1. City specific percent change (8 x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dffyr Effect 95% Cl

Outcome Age group City perigd (tim):a) (% change) Lower Upper
Resp mortality All Calgary 0 4 -1.81 -5.05 1.43
Resp mortality All Edmonton 0 4 0.44 -2.37 3.25
Resp mortality All Halifax 0 4 0.37 -3.67 4.41
Resp mortality All Hamilton 0 4 1.17 -1.30 3.64
Resp mortality All Montreal 0 4 -0.35 -1.77 1.07
Resp mortality All Ottawa 0 4 -1.37 -3.91 1.17
Resp mortality All Quebec City 0 4 -0.23 -2.43 1.98
Resp mortality All St Johns 0 4 1.33 -3.15 5.81
Resp mortality All Toronto 0 4 -0.54 -1.81 0.74
Resp mortality All Vancouver 0 4 0.67 -1.07 2.40
Resp mortality All Windsor 0 4 4.05 0.91 7.19
Resp mortality All Winnipeg 0 4 0.00 -3.00 3.00
Resp mortality All Calgary 0 8 -0.96 -4.35 243
Resp mortality All Edmonton 0 8 1.11 -1.87 4.08
Resp mortality All Halifax 0 8 0.98 -3.22 5.18
Resp mortality All Hamilton 0 8 0.86 -1.65 3.37
Resp mortality All Montreal 0 8 0.20 -1.27 1.68
Resp mortality All Ottawa 0 8 -0.11 -2.74 2.52
Resp mortality All Quebec City 0 8 0.69 -1.60 2.98
Resp mortality All St Johns 0 8 2.90 -1.69 7.48
Resp mortality All Toronto 0 8 -0.27 -1.57 1.03
Resp mortality All Vancouver 0 8 0.72 -1.12 2.55
Resp mortality All Windsor 0 8 4.65 1.47 7.84
Resp mortality All Winnipeg 0 8 0.70 -2.49 3.88
Resp mortality All Calgary 0 12 -1.18 -4.65 2.30
Resp mortality All Edmonton 0 12 0.66 -2.37 3.69
Resp mortality All Halifax 0 12 1.03 -3.27 5.32
Resp mortality All Hamilton 0 12 0.53 -2.03 3.10
Resp mortality All Montreal 0 12 -0.18 -1.68 1.32
Resp mortality All Ottawa 0 12 0.31 -2.38 3.00
Resp mortality All Quebec City 0 12 0.72 -1.62 3.07
Resp mortality All St Johns 0 12 2.86 -1.82 7.54
Resp mortality All Toronto 0 12 -0.63 -1.95 0.68
Resp mortality All Vancouver 0 12 1.45 -0.44 3.33
Resp mortality All Windsor 0 12 4.56 1.32 7.80
Resp mortality All Winnipeg 0 12 0.36 -2.89 3.60
Resp mortality All Calgary 1 4 =217 -5.40 1.05
Resp mortality All Edmonton 1 4 0.50 -2.30 3.31
Resp mortality All Halifax 1 4 -0.96 -5.02 3.10
Resp mortality All Hamilton 1 4 0.35 -2.13 2.83
Resp mortality All Montreal 1 4 0.31 -1.11 1.73
Resp mortality All Ottawa 1 4 -3.39 -5.94 -0.84
Resp mortality All Quebec City 1 4 0.54 -1.66 275
Resp mortality All St Johns 1 4 1.41 -3.06 5.88
Resp mortality All Toronto 1 4 0.81 -0.46 2.08
Resp mortality All Vancouver 1 4 1.57 -0.16 3.30
Resp mortality All Windsor 1 4 2.06 -1.11 5.22
Resp mortality All Winnipeg 1 4 0.18 -2.82 3.17
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Table C-1 . City specific percent change (8 x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single poliutant

models.
. La dffyr Effect 95% ClI

Outcoms Age group City perigd (timye) (% change) Lower Upper
Resp mortality All Calgary 1 8 -1.41 -4.79 1.97
Resp mortality All Edmonton 1 8 1.16 -1.81 414
Resp mortality All Halifax 1 8 -0.33 -4.55 3.88
Resp mortality All Hamilton 1 8 0.06 -2.46 2.58
Resp mortality All Montreal 1 8 0.79 -0.69 2.26
Resp mortality All Ofttawa 1 8 -2.48 -5.13 0.16
Resp mortality All Quebec City 1 8 1.65 -0.65 3.94
Resp mortality All St Johns 1 8 3.02 -1.56 7.61
Resp mortality All Toronto 1 8 1.10 -0.19 2.39
Resp mortality All Vancouver 1 8 1.90 0.06 3.74
Resp mortality All Windsor 1 8 2.63 -0.58 5.84
Resp mortality All Winnipeg 1 8 0.80 -2.38 3.99
Resp mortality All Calgary 1 12 -1.63 -5.09 1.84
Resp mortality All Edmonton 1 12 0.80 -2.23 3.84
Resp mortality All Halifax 1 12 -0.27 -4.59 4.04
Resp mortality All Hamilton 1 12 -0.19 -2.77 2.39
Resp mortality All Montreal 1 12 0.43 -1.07 1.92
Resp mortality All Ottawa 1 12 -2.13 -4.84 0.58
Resp mortality All Quebec City 1 12 1.74 -0.61 4.08
Resp mortality All St Johns 1 12 3.02 -1.66 7.70
Resp mortality All Toronto 1 12 0.77 -0.54 2.08
Resp mortality All Vancouver 1 12 2.72 0.84 4.61
Resp mortality All Windsor 1 12 2.47 -0.80 5.75
Resp mortality All Winnipeg 1 12 0.54 -2.71 3.78
Resp mortality All Calgary 2 4 -2.77 -6.00 0.46
Resp mortality All Edmonton 2 4 -0.13 -2.94 2.67
Resp mortality All Halifax 2 4 -3.13 -7.24 0.97
Resp mortality All Hamilton 2 4 2.31 -0.17 4.80
Resp mortality All Montreal 2 4 0.64 -0.78 2.05
Resp mortality All Ottawa 2 4 -1.99 -4.53 0.54
Resp mortality All Quebec City 2 4 -1.39 -3.61 0.82
Resp mortality All St Johns 2 4 -0.33 -4.85 418
Resp mortality All Toronto 2 4 1.19 -0.08 2.45
Resp mortality All Vancouver 2 4 -0.06 -1.80 1.67
Resp mortality All Windsor 2 4 0.93 -2.23 410
Resp mortality All Winnipeg 2 4 0.53 -2.46 3.52
Resp mortality All Calgary 2 8 -2.09 -5.47 1.29
Resp mortality All Edmonton 2 8 0.41 -2.56 3.39
Resp mortality All Halifax 2 8 -2.47 -6.75 1.80
Resp mortality All Hamilton 2 8 2.15 -0.38 4.67
Resp mortality All Montreal 2 8 1.23 -0.24 2.7
Resp mortality All Ottawa 2 8 -1.23 -3.87 1.41
Resp mortality All Quebec City 2 8 -0.52 -2.82 1.79
Resp mortality All St Johns 2 8 0.83 -3.81 5.47
Resp mortality All Toronto 2 8 1.51 0.22 2.80
Resp mortality All Vancouver 2 8 0.24 -1.60 2.08
Resp mortality All Windsor 2 8 1.44 -1.78 4.66
Resp mortality All Winnipeg 2 8 1.33 -1.84 4.51
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Table C-1 . City specific percent change (8 x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dffyr Effect 95% CI

Outcome Age group City perigd (tim);) (% change) Lower Upper
Resp mortality All Calgary 2 12 -2.33 -5.80 1.14
Resp mortality All Edmonton 2 12 0.14 -2.90 3.17
Resp mortality All Halifax 2 12 -2.23 -6.61 2.15
Resp mortality All Hamilton 2 12 2.1 -0.47 4.69
Resp mortality All Montreal 2 12 0.88 -0.62 2.38
Resp mortality All Ottawa 2 12 -0.75 -3.45 1.96
Resp mortality All Quebec City 2 12 -0.52 -2.88 1.84
Resp mortality All St Johns 2 12 0.61 -4.14 5.35
Resp mortality All Toronto 2 12 1.21 -0.10 2.52
Resp mortality All Vancouver 2 12 0.97 -0.92 2.86
Resp mortality All Windsor 2 12 1.27 -2.01 4.54
Resp mortality All Winnipeg 2 12 1.15 -2.09 4.40
Resp mortality All Calgary 1 4 -2.81 -6.71 1.09
Resp mortality All Edmonton 1 4 0.65 -2.67 3.98
Resp mortality All Halifax 1 4 -0.38 -5.08 4.33
Resp mortality All Hamilton 1 4 1.33 -1.67 433
Resp mortality All Montreal 1 4 0.27 -1.44 1.97
Resp mortality All Ottawa 1 4 -3.36 -6.39 -0.32
Resp mortality All Quebec City 1 4 0.25 -2.39 2.90
Resp mortality All St Johns 1 4 2.02 -3.21 7.26
Resp mortality All Toronto 1 4 0.30 -1.24 1.84
Resp mortality All Vancouver 1 4 1.61 -0.39 3.61
Resp mortality All Windsor 1 4 4.48 0.70 8.25
Resp mortality All Winnipeg 1 4 0.22 -3.33 3.77
Resp mortality All Calgary 1 8 -1.74 -5.92 2.43
Resp mortality All Edmonton 1 8 1.68 -1.93 5.29
Resp mortality All Halifax 1 8 0.11 -4.86 5.09
Resp mortality All Hamilton 1 8 0.83 -2.24 3.90
Resp mortality All Montreal 1 8 0.83 -0.98 2.63
Resp mortality All Ottawa 1 8 -1.98 -5.18 1.21
Resp mortality All Quebec City 1 8 1.67 -1.13 4.46
Resp mortality All St Johns 1 8 4.28 -1.17 9.72
Resp mortality All Toronto 1 8 0.68 -0.90 2.25
Resp mortality All Vancouver 1 8 1.86 -0.30 4.01
Resp mortality All Windsor 1 8 5.47 1.60 9.34
Resp mortality All Winnipeg 1 8 1.07 -2.82 4.96
Resp mortality All Calgary 1 12 -2.10 -6.43 2.22
Resp mortality All Edmonton 1 12 1.1 -2.61 4.82
Resp mortality All Halifax 1 12 0.10 -5.05 5.25
Resp mortality All Hamilton 1 12 0.38 -2.79 3.55
Resp mortality All Montreai 1 12 0.26 -1.58 2.1
Resp mortality All Ottawa 1 12 -1.45 476 1.87
Resp mortality All Quebec City 1 12 1.81 -1.09 4.71
Resp mortality All St Johns 1 12 4.30 -1.31 9.92
Resp mortality All Toronto 1 12 0.16 -1.45 1.77
Resp mortality All Vancouver 1 12 2.98 0.74 5.22
Resp mortality All Windsor 1 12 5.36 1.39 9.33
Resp mortality All Winnipeg 1 12 0.62 -3.39 4.63
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Table C-1 . City specific percent change (8 x7000) .in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dffyr Effect 95% ClI

Outcome Age group City perigd (timye) (% change) Lower Upper
Resp mortality All Calgary 2 4 -4.06 -8.42 0.30
Resp mortality All Edmonton 2 4 0.54 -3.15 4.24
Resp mortality All Halifax 2 4 -2.50 -7.72 272
Resp mortality All Hamilton 2 4 278 -0.67 6.23
Resp mortality All Montreal 2 4 1.16 -0.77 3.10
Resp mortality All Ottawa 2 4 -3.86 -7.31 -0.41
Resp mortality All Quebec City 2 4 -0.55 -3.54 245
Resp mortality All St Johns 2 4 1.75 -4.17 7.66
Resp mortality All Toronto 2 4 1.13 -0.64 2.89
Resp mortality All Vancouver 2 4 1.41 -0.79 3.61
Resp mortality All Windsor 2 4 3.96 -0.34 8.26
Resp mortality All Winnipeg 2 4 0.69 -3.24 463
Resp mortality All Calgary 2 8 -3.02 -7.79 1.76
Resp mortality All Edmonton 2 8 1.82 -2.29 5.93
Resp mortality All Halifax 2 8 -2.10 -7.70 3.51
Resp mortality All Hamilton 2 8 2.13 -1.43 5.68
Resp mortality All Montreal 2 8 1.70 -0.37 3.77
Resp mortality All Ottawa 2 8 -2.54 -6.22 1.15
Resp mortality All Quebec City 2 8 0.98 -2.22 419
Resp mortality All St Johns 2 8 4.30 -1.94 10.53
Resp mortality All Toronto 2 8 1.61 -0.22 3.43
Resp mortality All Vancouver 2 8 1.75 -0.66 417
Resp mortality All Windsor 2 8 5.33 0.88 9.77
Resp mortality All Winnipeg 2 8 1.80 -2.62 6.22
Resp mortality All Calgary 2 12 -3.56 -8.56 1.43
Resp mortality All Edmonton 2 12 1.15 -3.12 5.42
Resp mortality All Halifax 2 12 -2.20 -8.05 3.65
Resp mortality All Hamilton 2 12 1.74 -1.96 5.45
Resp mortality All Montreal .2 12 0.97 -1.17 3.10
Resp mortality All Ottawa 2 12 -1.80 -5.66 2.07
Resp mortality All Quebec City 2 12 1.08 -2.30 445
Resp mortality All St Johns 2 12 4.28 -2.20 10.76
Resp mortality All Toronto 2 12 0.95 -0.93 2.82
Resp mortality All Vancouver 2 12 3.16 0.63 5.69
Resp mortality All Windsor 2 12 5.18 0.60 9.76
Resp mortality All Winnipeg 2 12 1.17 -3.45 5.78
Resp mortality All Calgary dist02 4 -2.35 -4.31 -0.39
Resp mortality All Edmonton dist02 4 -0.45 -2.33 142
Resp mortality All Halifax dist02 4 -1.04 -4.34 2.25
Resp mortality All Hamilton dist02 4 0.22 -1.9 2.36
Resp mortality All Montreal dist02 4 2.8 1.68 3.92
Resp mortality All Ottawa dist02 4 0.14 -1.95 2.25
Resp mortality All Quebec City dist02 4 -1.29 -3.24 0.64
Resp mortality All St Johns dist02 4 1.34 -1.84 4.53
Resp mortality All Toronto dist02 4 2.3 1.3 3.29
Resp mortality All Vancouver dist02 4 -1.36 -2.52 -0.21
Resp mortality All Windsor dist02 4 0.59 -1.72 2.91
Resp mortality All Winnipeg dist02 4 2.52 0.01 5.03
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Table C-1 . City specific percent change (8 x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dffyr Effect 95% Cl

Outcome Age group City perigd (tim):a) (% change) Lower Upper
Resp mortality All Calgary dist02 8 -0.74 -2.86 1.37
Resp mortality All Edmonton dist02 8 -0.15 -2.27 1.97
Resp mortality All Halifax dist02 8 -1.85 -5.4 1.68
Resp mortality All Hamilton dist02 8 1.2 -0.99 34
Resp mortality All Montreal dist02 8 1.44 0.25 264
Resp mortality All Ottawa dist02 8 1.32 -0.9 3.55
Resp mortality All Quebec City dist02 8 -0.31 -2.32 1.7
Resp mortality All St Johns dist02 8 2.51 -0.83 5.85
Resp mortality All Toronto dist02 8 2.64 1.61 3.67
Resp mortality All Vancouver dist02 8 -0.55 -1.82 0.7
Resp mortality All Windsor dist02 8 1.62 -0.78 4.03
Resp mortality All Winnipeg dist02 8 1.64 -1.17 445
Resp mortality All Calgary dist02 12 1.31 -0.89 3.53
Resp mortality All Edmonton dist02 12 0 -2.26 225
Resp mortality All Halifax dist02 12 -1.6 -5.22 2.02
Resp mortality All Hamilton dist02 12 0.28 -1.97 2.55
Resp mortality All Montreal dist02 12 1.06 -0.16 2.29
Resp mortality Ali Ottawa dist02 12 1.47 -0.82 3.77
Resp mortality All Quebec City dist02 12 -0.52 2.6 1.54
Resp mortality All St Johns dist02 12 2.83 -0.61 6.28
Resp mortality All Toronto dist02 12 1.99 0.93 3.05
Resp mortality All Vancouver dist02 12 -0.75 -2.08 0.57
Resp mortality All Windsor dist02 12 1.12 -1.34 3.58
Resp mortality All Winnipeg dist02 12 0.91 -1.96 3.79
Resp mortality 275 Calgary 1 4 -2.423 -6.51 1.66
Resp mortality 275 Edmonton 1 4 0.864 -2.80 453
Resp mortality 275 Halifax 1 4 3.526 -1.70 8.75
Resp mortality 275 Hamilton 1 4 -0.914 -4.11 2.28
Resp mortality 275 Montreal 1 4 0.514 -1.31 2.34
Resp mortality 275 Ottawa 1 4 -3.155 -6.49 0.18
Resp mortality 275 Quebec City 1 4 -0.554 -3.42 2.31
Resp mortality 275 St Johns 1 4 3.040 -2.85 8.93
Resp mortality 275 Toronto 1 4 0.295 -1.28 1.87
Resp mortality 275 Vancouver 1 4 1.553 -0.53 3.64
Resp mortality 275 Windsor 1 4 2.580 -1.59 6.75
Resp mortality 275 Winnipeg 1 4 1.123 -2.59 483
Resp mortality 275 Calgary 1 8 -1.354 -5.63 292
Resp mortality 275 Edmonton 1 8 1.348 -2.54 5.24
Resp mortality 275 Halifax 1 8 3.334 -2.09 8.76
Resp mortality 275 Hamilton 1 8 -1.197 -4.44 2.05
Resp mortality 275 Montreal 1 8 0.934 -0.97 2.83
Resp mortality 275 Ottawa 1 8 -2.279 -5.74 1.19
Resp mortality 275 Quebec City 1 8 0.671 -2.30 3.64
Resp mortality 275 St Johns 1 8 4732 -1.29 10.76
Resp mortality 275 Toronto 1 8 0.608 -1.00 2.21
Resp mortality 275 Vancouver 1 8 1.766 -0.45 3.98
Resp mortality 275 Windsor 1 8 3.034 -1.19 7.26
Resp mortality 275 Winnipeg 1 8 1.602 -2.34 5.55
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Table C-1 . City specific percent change (8 x71000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dffyr Effect 95% Ci

Outcome Age group City perigd (tim{a) (% change) Lower Upper
Resp mortality 275 Calgary 1 12 -1.565 -5.95 2.82
Resp mortality 275 Edmonton 1 12 0.365 -3.61 434
Resp mortality 275 Halifax 1 12 2.948 -2.63 8.52
Resp mortality 275 Hamilton 1 12 -1.737 -5.06 1.59
Resp mortality 275 Montreal 1 12 0.504 -1.43 2.44
Resp mortality 275 Ottawa 1 12 -2.327 -5.89 1.23
Resp mortality 275 Quebec City 1 12 0.805 -2.24 3.85
Resp mortality 275 St Johns 1 12 4.909 -1.24 11.05
Resp mortality 275 Toronto 1 12 0.327 -1.30 1.96
Resp mortality 275 Vancouver 1 12 2.435 0.16 4.7
Resp mortality 275 Windsor 1 12 2.777 -1.54 7.09
Resp mortality 275 Winnipeg 1 12 1.012 -3.01 5.03
Resp mortality 275 Calgary 2 4 -4.505 -10.01 1.00
Resp mortality 275 Edmonton 2 4 1.086 -3.74 5.92
Resp mortality 275 Halifax 2 4 0.898 -5.89 7.69
Resp mortality 275 Hamilton 2 4 0.306 -4.15 4.77
Resp mortality 275 Montreal 2 4 1.399 -1.09 3.89
Resp mortality 275 Ottawa 2 4 -4.565 -9.09 -0.04
Resp mortality 275 Quebec City 2 4 -2.632 -6.42 1.35
Resp mortality 275 St Johns 2 4 1.122 -6.76 9.01
Resp mortality 275 Toronto 2 4 0.211 -1.99 2.41
Resp mortality 275 Vancouver 2 4 1.638 -1.01 428
Resp mortality 275 Windsor 2 4 5.349 -0.32 11.02
Resp mortality 275 Winnipeg 2 4 1.332 -3.55 6.21
Resp mortality 275 Calgary 2 8 -3.051 -9.07 2.97
Resp mortality 275 Edmonton 2 8 2.046 -3.35 7.44
Resp mortality 275 Halifax 2 8 -0.798 -8.08 6.49
Resp mortality 275 Hamilton 2 8 -0.449 -5.04 414
Resp mortality 275 Montreal 2 8 1.675 -0.99 4.34
Resp mortality 275 Ottawa 2 8 -3.231 -8.07 1.60
Resp mortality 275 Quebec City 2 8 -0.646 -4.80 3.51
Resp mortality 275 St Johns 2 8 3.237 -5.06 11.53
Resp mortality 275 Toronto 2 8 0.618 -1.65 2.89
Resp mortality 275 Vancouver 2 8 1.768 -1.13 467
Resp mortality 275 Windsor 2 8 6.692 0.84 12.54
Resp mortality 275 Winnipeg 2 8 2.180 -3.32 7.68
Resp mortality 275 Calgary 2 12 -3.563 -9.88 275
Resp mortality 275 Edmonton 2 12 0.197 -5.41 5.81
Resp mortality 275 Halifax 2 12 -2.306 -9.93 5.31
Resp mortality 275 Hamilton 2 12 -1.617 -6.31 3.27
Resp mortality 275 Montreal 2 12 0.757 -1.99 3.51
Resp mortality 275 Ottawa 2 12 -3.491 -8.58 1.60
Resp mortality 275 Quebec City 2 12 -0.506 -4.88 3.87
Resp mortality 275 St Johns 2 12 3.383 -5.25 12.01
Resp mortality 275 Toronto 2 12 0.034 -2.31 237
Resp mortality 275 Vancouver 2 12 2.887 -0.15 5.93
Resp mortality 275 Windsor 2 12 6.424 0.38 12.47
Resp mortality 275 Winnipeg 2 12 1.008 -4.72 6.74
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Table C-1 . City specific percent change (8 x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.

. La dffyr Effect 95% CI
Outcome Age group City perigd (tim):e) (% change) Lower Upper
Resp mortality 275 Calgary dist02 4 -4.79 -10.34 0.76
Resp mortality 275 Edmonton dist02 4 -0.1 -4.72 4.51
Resp mortality 275 Halifax dist02 4 -2.2 -6.22 1.8
Resp mortality 275 Hamilton dist02 4 1.77 -0.92 4.47
Resp mortality 275 Montreal dist02 4 -3.29 -9.37 2.77
Resp mortality 275 Ottawa dist02 4 -0.66 -5.4 4.07
Resp mortality 275 Quebec City dist02 4 -0.47 -4.78 3.83
Resp mortality 275 St Johns dist02 4 1.93 -1.02 4.89
Resp mortality 275 Toronto dist02 4 -3.67 -10.04 2.69
Resp mortality 275 Vancouver dist02 4 -1.75 -6.71 3.2
Resp mortality 275 Windsor dist02 4 -0.19 -4.73 4.34
Resp mortality 275 Winnipeg dist02 4 3.14 0.04 6.24
Resp mortality 275 Calgary dist02 8 1.46 -3.43 6.37
Resp mortality 275 Edmonton dist02 8 0.87 -1.69 3.44
Resp mortality 275 Halifax dist02 8 -0.63 -8.71 7.44
Resp mortality 275 Hamilton dist02 8 5.79 -0.21 11.81
Resp mortality 275 Montreal dist02 8 273 -2.75 8.22
Resp mortality 275 Ottawa dist02 8 1.04 1.7 3.79
Resp mortality 275 Quebec City dist02 8 1.49 -7 9.99
Resp mortality 275 St Johns dist02 8 7.08 0.86 13.3
Resp mortality 275 Toronto dist02 8 0.86 -4.85 6.58
Resp mortality 275 Vancouver dist02 8 0.09 -2.74 293
Resp mortality 275 Windsor dist02 8 1.52 -7.33 10.37
Resp mortality 275 Winnipeg dist02 8 6.91 0.46 13.36
Resp mortality 275 Calgary dist02 12 1.81 -5.38 9
Resp mortality 275 Edmonton dist02 12 -4 1 -8.73 0.52
Resp mortality 275 Halifax dist02 12 0.06 -2.23 2.35
Resp mortality 275 Hamilton dist02 12 0.97 -4.05 5.99
Resp mortality 275 Montreal dist02 12 0.2 -7.51 7.92
Resp mortality 275 Ottawa dist02 12 -2.56 -7.5 2.38
Resp mortality 275 Quebec City dist02 12 0.51 -1.86 2.88
Resp mortality 275 St Johns dist02 12 2.28 -3.37 7.94
Resp mortality 275 Toronto dist02 12 -0.43 -8.52 7.65
Resp mortality 275 Vancouver dist02 12 -2.74 -7.95 246
Resp mortality 275 Windsor dist02 12 -0.1 -2.55 2.34
Resp mortality 275 Winnipeg dist02 12 1.3 -4.56 718
Resp mortality <75 Calgary 1 4 -1.687 -6.96 3.58
Resp mortality <75 Edmonton 1 4 0.027 -4.34 440
Resp mortality <75 Halifax 1 4 -7.320 -13.76 -0.88
Resp mortality <75 Hamilton 1 4 2.248 -1.68 6.17
Resp mortality <75 Montreal 1 4 -0.027 -2.27 222
Resp mortality <75 Ottawa 1 4 -3.703 -7.67 0.26
Resp mortality <75 Quebec City 1 4 2.264 -1.20 5.73
Resp mortality <75 St Johns 1 4 -0.834 -7.72 6.05
Resp mortality <75 Toronto 1 4 1.7583 -0.38 3.88
Resp mortality <75 Vancouver 1 4 1.596 -1.51 4.70
Resp mortality <75 Windsor 1 4 1.318 -3.54 6.18
Resp mortality <75 Winnipeg 1 4 -1.647 -6.74 3.44
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Table C-1 . City specific percent change (8 x7000} in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dffyr Effect 95% CI

Outcome Age group City perigd (tim):a) (% change) Lower Upper
Resp mortality <75 Calgary 1 8 -1.633 -7.16 3.90
Resp mortality <75 Edmonton 1 8 0.863 -3.75 5.47
Resp mortality <75 Halifax 1 8 -5.664 -12.36 1.03
Resp mortality <75 Hamilton 1 8 1.912 -2.09 5.91
Resp mortality <75 Montreal 1 8 0.541 -1.80 2.88
Resp mortality <75 Ottawa 1 8 -2.868 -6.98 1.24
Resp mortality <75 Quebec City 1 8 3.190 -0.41 6.79
Resp mortality <75 St Johns 1 8 0.816 -6.29 7.92
Resp mortality <75 Toronto 1 8 2.008 -0.16 417
Resp mortality <75 Vancouver 1 8 2.221 -1.07 5.51
Resp mortality <75 Windsor 1 8 2.140 -2.82 7.10
Resp mortality <75 Winnipeg 1 8 -0.765 -6.15 4.62
Resp mortality <75 Calgary 1 12 -1.863 -7.52 3.79
Resp mortality <75 Edmonton 1 12 1.421 -3.27 6.12
Resp mortality <75 Halifax 1 12 -4.846 -11.66 1.97
Resp mortality <75 Hamilton 1 12 2173 -1.91 6.26
Resp mortality <75 Montreal 1 12 0.274 -2.09 2.64
Resp mortality <75 Ottawa 1 12 -2.167 -6.37 2.03
Resp mortality <75 Quebec City 1 12 3.127 -0.55 6.80
Resp mortality <75 St Johns 1 12 0.291 -7.01 7.59
Resp mortality <75 Toronto 1 12 1.576 -0.62 3.77
Resp mortality <75 Vancouver 1 12 3.340 -0.04 6.72
Resp mortality <75 Windsor 1 12 2.090 -2.94 7.12
Resp mortality <75 Winnipeg 1 12 -0.406 -5.92 5.11
Resp mortality <75 Calgary 2 4 -3.153 -10.30 3.99
Resp mortality <75 Edmonton 2 4 -0.166 -5.91 5.58
Resp mortality <75 Halifax 2 4 -7.012 -15.18 1.16
Resp mortality <75 Hamilton 2 4 6.456 1.00 11.91
Resp mortality <75 Montreal 2 4 0.796 -2.28 3.87
Resp mortality <75 Ottawa 2 4 -2.780 -8.13 2.57
Resp mortality <75 Quebec City 2 4 2.552 -2.16 7.26
Resp mortality <75 St Johns 2 4 2.409 -6.56 11.38
Resp mortality <75 Toronto 2 4 2776 -0.18 573
Resp mortality <75 Vancouver 2 4 0.887 -3.08 4.86
Resp mortality <75 Windsor 2 4 2.012 -4.59 8.61
Resp mortality <75 Winnipeg 2 4 -0.520 -7.17 6.14
Resp mortality <75 Calgary 2 8 -3.227 -11.06 4.61
Resp mortality <75 Edmonton 2 8 1.433 -4.93 7.80
Resp mortality <75 Halifax 2 8 -4,089 -12.90 472
Resp mortality <75 Hamilton 2 8 5.932 0.29 11.57
Resp mortality <75 Montreal 2 8 1.744 -1.56 5.05
Resp mortality <75 Ottawa 2 8 -1.668 -7.38 4.04
Resp mortality <75 Quebec City 2 8 3.614 -1.44 8.67
Resp mortality <75 St Johns 2 8 5774 -3.75 15.30
Resp mortality <75 Toronto 2 8 3.380 0.33 6.43
Resp mortality <75 Vancouver 2 8 1.742 -2.61 6.09
Resp mortality <75 Windsor 2 8 3.582 -3.27 10.44
Resp mortality <75 Winnipeg 2 8 1.030 -6.41 8.47
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Table C-1 . City specific percent change (8 x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La df/yr Effect 95% Cl

Outcome Age group City perigd (timye) (% change) Lower Upper
Resp mortality <75 Calgary 2 12 -3.852 -12.03 4.33
Resp mortality <75 Edmonton 2 12 2.518 -4.09 9.12
Resp mortality <75 Halifax 2 12 -2.408 -11.55 6.73
Resp mortality <75 Hamilton 2 12 6.726 0.86 12.59
Resp mortality <75 Montreal 2 12 1.276 -2.12 4.67
Resp mortality <75 Ottawa 2 12 -0.003 -5.95 5.94
Resp mortality <75 Quebec City 2 12 3.482 -1.82 8.79
Resp mortality <75 St Johns 2 12 5.085 -4.86 15.03
Resp mortality <75 Toronto 2 12 2.575 -0.56 5.71
Resp mortality <75 Vancouver 2 12 3.724 -0.85 8.30
Resp mortality <75 Windsor 2 12 3.522 -3.52 10.56
Resp mortality <75 Winnipeg 2 12 1.473 -6.32 9.26
Resp mortality <75 Calgary dist02 4 -3.01 -10.21 4.18
Resp mortality <75 Edmonton dist02 4 6.61 0.96 12.27
Resp mortality <75 Halifax dist02 4 3.06 -1.81 7.95
Resp mortality <75 Hamilton dist02 4 0.1 -3.95 416
Resp mortality <75 Montreal dist02 4 -3.13 -11.03 475
Resp mortality <75 Ottawa dist02 4 6.18 0.34 12.02
Resp mortality <75 Quebec City dist02 4 443 -0.82 9.68
Resp mortality <75 St Johns dist02 4 0.99 -3.45 543
Resp mortality <75 Toronto dist02 4 -3.75 -11.99 448
Resp mortality <75 Vancouver dist02 4 7 0.92 13.08
Resp mortality <75 Windsor dist02 4 4.51 -0.99 10.02
Resp mortality <75 Winnipeg dist02 4 2.94 -1.73 7.62
Resp mortality <75 Calgary dist02 8 -0.14 -5.95 5.66
Resp mortality <75 Edmonton dist02 8 1.48 -1.68 4.65
Resp mortality <75 Halifax dist02 8 3.68 -5.47 12.85
Resp mortality <75 Hamilton dist02 8 3.61 -3.37 10.61
Resp mortality <75 Montreal dist02 8 1.46 -4.98 79
Resp mortality <75 Ottawa dist02 8 2.56 -0.83 5.96
Resp mortality <75 Quebec City dist02 8 6.85 -2.91 16.61
Resp mortality <75 St Johns dist02 8 5.26 -2 12.54
Resp mortality <75 Toronto dist02 8 2.65 -4.04 9.35
Resp mortality <75 Vancouver dist02 8 2.03 -1.46 5.62
Resp mortality <75 Windsor dist02 8 6.18 -4.02 16.38
Resp mortality <75 Winnipeg dist02 8 5.19 -2.32 12.71
Resp mortality <75 Calgary dist02 12 -6.81 -15.5 1.87
Resp mortality <75 Edmonton dist02 12 -1.24 -6.7 4.2
Resp mortality <75 Halifax dist02 12 3.09 0.01 6.17
Resp mortality <75 Hamilton dist02 12 -1.16 -8.03 571
Resp mortality <75 Montreal dist02 12 -3.03 -12.38 6.32
Resp mortality <75 Ottawa dist02 12 0.05 -5.77 5.87
Resp mortality <75 Quebec City dist02 12 3.79 0.61 6.97
Resp mortality <75 St Johns dist02 12 0.58 -7.11 8.27
Resp mortality <75 Toronto dist02 12 -2.49 -12.26 7.27
Resp mortality <75 Vancouver dist02 12 1.75 -4.31 7.83
Resp mortality <75 Windsor dist02 12 2.93 -0.33 6.2
Resp mortality <75 Winnipeg dist02 12 1.33 -6.68 9.36
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Table C-1 . City specific percent change (8 x7000} in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dfiyr Effect 95% CI

Outcome Age group City perigd (timye) (% change) Lower Upper
CVD HA All Calgary 0 4 -0.71 -1.89 0.47
CVD HA All Edmonton 0 4 0.37 -0.88 1.63
CVD HA All Halifax 0 4 1.00 -0.84 2.84
CVD HA All Hamilton 0 4 0.37 -0.62 1.36
CVD HA All Montreal 0 4 0.31 . -0.29 0.91
CVD HA All Ottawa 0 4 0.78 -0.27 1.83
CVD HA All Quebec City 0 4 -0.05 -0.98 0.88
CVD HA All St Johns 0 4 0.19 -1.65 2.03
CVD HA All Toronto 0 4 0.22 -0.26 0.70
CVD HA All Vancouver 0 4 -0.32 -1.03 0.39
CVD HA All Windsor 0 4 -0.30 -1.39 0.78
CVD HA All Winnipeg 0 4 0.25 -1.14 1.63
CVD HA All Calgary 0 8 -0.68 -1.92 0.55
CVD HA All Edmonton 0 8 -0.19 -1.583 1.14
CVD HA All Halifax 0 8 0.42 -1.49 2.33
CVD HA All Hamilton 0 8 0.28 -0.73 1.29
CVD HA All Montreal 0 8 -0.36 -0.98 0.26
CVD HA All Ottawa 0 8 0.34 -0.75 1.43
CVD HA All Quebec City 0 8 -0.26 -1.21 0.69
CVD HA All St Johns 0 8 0.05 -1.84 1.93
CVD HA All Toronto 0 8 0.11 -0.39 0.60
CVDHA All Vancouver 0 8 -0.60 -1.35 0.15
CVD HA All Windsor 0 8 -0.42 -1.53 0.69
CVD HA All Winnipeg 0 8 -0.28 -1.75 1.18
CVD HA All Calgary 0 12 -0.87 -2.13 0.39
CVD HA All Edmonton 0 12 0.01 -1.36 1.38
CVD HA All Halifax 0 12 0.57 -1.36 2.50
CVD HA All Hamilton 0 12 0.29 -0.73 1.32
CVD HA All Montreal 0 12 -0.31 -0.94 0.32
CVD HA All Ottawa 0 12 0.40 -0.71 1.50
CVD HA All Quebec City 0 12 -0.25 -1.21 0.71
CVD HA All St Johns 0 12 -0.12 -2.03 1.80
CVD HA All Toronto 0 12 0.11 -0.39 0.60
CVD HA All Vancouver 0 12 -0.43 -1.20 0.35
CVD HA All Windsor 0 12 -0.44 -1.56 0.68
CVD HA All Winnipeg 0 12 -0.29 -1.78 1.20
CVD HA All Calgary 1 4 -0.53 -1.71 0.65
CVD HA All Edmonton 1 4 -0.68 -1.93 0.58
CVD HA All Halifax 1 4 2.55 0.71 4.38
CVD HA All Hamilton 1 4 0.58 -0.41 1.57
CVD HA All Montreal 1 4 0.21 -0.39 0.80
CVD HA All Ottawa 1 4 0.71 -0.34 1.75
CVD HA All Quebec City 1 4 -0.01 -0.94 0.92
CVD HA All St Johns 1 4 0.66 -1.18 2.49
CVD HA All Toronto 1 4 0.14 -0.34 0.62
CVD HA All Vancouver 1 4 -0.02 -0.72 0.69
CVD HA All Windsor 1 4 1.15 0.07 2.23
CVD HA All Winnipeg 1 4 0.71 -0.67 2.09
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Table C-1 . City specific percent change (8 x7000) in mortality’hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dfiyr Effect 95% ClI

Outcome Age group City perigd (timye) (% change) Lower Upper
CVD HA All Calgary 1 8 -0.50 -1.73 0.73
CVD HA All Edmonton 1 8 -1.47 -2.80 -0.13
CVD HA All Halifax 1 8 2.13 0.22 4.03
CVD HA All Hamilton 1 8 0.50 -0.51 1.51
CVD HA All Montreal 1 8 -0.52 -1.14 0.10
CVD HA All Ottawa 1 8 0.25 -0.84 1.34
CVD HA All Quebec City 1 8 -0.24 -1.19 0.71
CVD HA All St Johns 1 8 0.57 -1.30 2.45
CVD HA All Toronto 1 8 0.03 -0.46 0.52
CVD HA All Vancouver 1 8 -0.14 -0.89 0.61
CVD HA All Windsor 1 8 1.10 -0.01 2.20
CVD HA All Winnipeg 1 8 0.01 -1.46 1.48
CVD HA All Calgary 1 12 -0.67 -1.93 0.58
CVD HA All Edmonton 1 12 -1.36 -2.73 0.02
CVD HA All Halifax 1 12 2.31 0.39 423
CVD HA All Hamilton 1 12 0.51 -0.52 1.53
CVD HA All Montreal 1 12 -0.47 -1.10 0.16
CVD HA All Ottawa 1 12 0.31 -0.79 1.42
CVD HA All Quebec City 1 12 -0.22 -1.18 0.74
CVD HA All St Johns 1 12 0.46 -1.45 237
CVD HA All Toronto 1 12 0.04 -0.46 0.54
CVD HA All Vancouver 1 12 0.06 -0.71 0.83
CVD HA All Windsor 1 12 1.10 -0.02 2.21
CVD HA All Winnipeg 1 12 0.04 -1.45 1.53
CVD HA All Calgary 2 4 0.09 -1.10 1.27
CVD HA All Edmonton 2 4 -0.19 -1.44 1.06
CVD HA All Halifax 2 4 1.01 -0.81 2.84
CVD HA All Hamilton 2 4 0.19 -0.80 1.18
CVD HA All Montreal 2 4 0.35 -0.25 0.94
CVD HA All Ottawa 2 4 0.84 -0.21 1.88
CVD HA All Quebec City 2 4 0.77 -0.15 1.70
CVD HA All St Johns 2 4 -0.66 -2.49 1.18
CVD HA All Toronto 2 4 -0.01 -0.49 0.47
CVD HA All Vancouver 2 4 0.06 -0.64 0.77
CVD HA All Windsor 2 4 0.06 -1.02 1.14
CVD HA All Winnipeg 2 4 1.42 0.04 2.79
CVD HA All Calgary 2 8 0.14 -1.09 1.37
CVD HA All Edmonton 2 8 -0.95 -2.29 0.38
CVD HA All Halifax 2 8 0.30 -1.60 2.20
CVD HA All Hamilton 2 8 0.02 -0.99 1.03
CVD HA All Montreal 2 8 -0.35 -0.97 0.27
CVD HA All Ottawa 2 8 0.50 -0.59 1.59
CVD HA All Quebec City 2 8 0.52 -0.42 " 1.46
CVD HA All St Johns 2 8 -0.87 -2.74 1.01
CVD HA All Toronto 2 8 -0.17 -0.66 0.32
CVD HA All Vancouver 2 8 -0.02 -0.77 0.73
CVD HA All Windsor 2 8 -0.09 -1.19 1.02
CVD HA All Winnipeg 2 8 0.80 -0.67 2.27
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Table C-1 . City specific percent change (S x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dffyr Effect 95% CI

Outcome Age group City perigd (tim);) (% change) Lower Upper
CVD HA All Calgary 2 12 -0.01 -1.26 1.25
CVD HA All Edmonton 2 12 -0.82 -2.19 0.56
CVD HA All Halifax 2 12 0.52 -1.40 2.44
CVD HA All Hamilton 2 12 0.02 -1.00 1.05
CVD HA All Montreal 2 12 -0.30 -0.93 0.34
CVD HA All Ottawa 2 12 0.56 -0.54 1.67
CVD HA All Quebec City 2 12 0.56 -0.39 1.52
CVD HA All St Johns 2 12 -1.01 -2.92 0.90
CVD HA All Toronto 2 12 -0.15 -0.65 0.35
CVD HA All Vancouver 2 12 0.17 -0.61 0.94
CVD HA All Windsor 2 12 -0.11 -1.22 1.01
CVD HA All Winnipeg 2 12 0.88 -0.61 2.38
CVD HA All Calgary 1 4 -0.84 -2.26 0.58
CVD HA All Edmonton 1 4 -0.19 -1.67 1.29
CVD HA All Halifax 1 4 2.37 0.19 4.55
CVD HA All Hamilton 1 4 0.70 -0.50 1.90
CVD HA All Montreal 1 4 0.28 -0.42 0.99
CVD HA All Ottawa 1 4 1.07 -0.18 2.32
CVD HA All Quebec City 1 4 -0.03 -1.15 1.10
CVD HA All St Johns 1 4 0.66 -1.52 2.84
CVD HA All Toronto 1 4 0.25 -0.34 0.83
CVD HA All Vancouver 1 4 -0.20 -1.01 0.60
CVD HA All Windsor 1 4 0.61 -0.71 1.94
CVD HA All Winnipeg 1 4 0.66 -0.99 2.31
CVD HA All Calgary 1 8 -0.85 -2.36 0.66
CVD HA All Edmonton 1 8 -1.22 -2.85 0.40
CVD HA All Halifax 1 8 1.58 -0.74 3.89
CVD HA All Hamilton 1 8 0.61 -0.62 1.84
CVD HA All Montreal 1 8 -0.62 -1.36 0.13
CVD HA All Ottawa 1 8 0.46 -0.86 1.78
CVD HA Ali Quebec City 1 8 -0.35 -1.51 0.81
CVD HA All St Johns 1 8 0.51 -1.75 2.77
CVD HA All Toronto 1 8 0.1 -0.49 0.71
CVD HA All Vancouver 1 8 -0.48 -1.35 0.40
CVD HA All Windsor 1 8 0.53 -0.84 1.90
CVD HA All Winnipeg 1 8 -0.25 -2.06 1.56
CVD HA All Calgary 1 12 -1.18 -2.74 0.38
CVD HA All Edmonton 1 12 -1.02 -2.72 0.67
CVD HA All Halifax 1 12 1.83 -0.52 418
CVD HA All Hamilton 1 12 0.64 -0.62 1.90
CVD HA All Montreal 1 12 -0.54 -1.30 0.22
CVD HA All Ottawa 1 12 0.57 -0.77 1.92
CVD HA All Quebec City 1 12 -0.35 -1.54 0.83
CVD HA All St Johns 1 12 0.32 -1.99 2.64
CVD HA All Toronto 1 12 0.12 -0.49 0.74
CVD HA All Vancouver 1 12 -0.25 -1.16 0.67
CVD HA All Windsor 1 12 0.53 -0.86 1.92
CVD HA All Winnipeg 1 12 -0.21 -2.06 1.63
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Table C-1. City specific percent change (8 x1000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dffyr Effect 95% Cl!

Outcome Age group City perigd (timye) (% change) Lower Upper
CVD HA All Calgary 2 4 -0.69 -2.28 0.91
CVD HA All Edmonton 2 4 -0.26 -1.90 1.38
CVD HA All Halifax 2 4 2.68 0.24 5.1
CVD HA All Hamilton 2 4 0.75 -0.62 212
CVD HA All Montreal 2 4 0.31 -0.49 1.11
CVD HA All Ottawa 2 4 1.39 -0.04 2.83
CVD HA All Quebec City 2 4 0.51 -0.77 1.80
CVD HA All St Johns 2 4 0.16 -2.32 2.64
CVD HA All Toronto 2 4 0.14 -0.53 0.82
CVD HA All Vancouver 2 4 -0.21 -1.09 0.67
CVD HA All Windsor 2 4 0.47 -1.06 2.01
CVD HA All Winnipeg 2 4 1.34 -0.51 3.18
CVD HA All Calgary 2 8 -0.70 -2.43 1.02
CVD HA All Edmonton 2 8 -1.72 -3.58 0.14
CVD HA All Halifax 2 8 1.67 -0.95 4.29
CVD HA All Hamilton 2 8 0.63 -0.79 2.05
CVD HA All Montreal 2 8 -0.76 -1.61 0.09
CVD HA All Ottawa 2 8 0.75 -0.78 2.28
CVD HA All Quebec City 2 8 0.10 -1.23 1.43
CVD HA All St Johns 2 8 -0.07 -2.67 2.53
CVD HA All Toronto 2 8 -0.02 -0.72 0.68
CVD HA All Vancouver 2 8 -0.44 -1.40 0.53
CVD HA All Windsor 2 8 0.36 -1.24 1.96
CVD HA All Winnipeg 2 8 0.24 -1.84 2.32
CVD HA All Calgary 2 12 -1.13 -2.94 0.67
CVD HA All Edmonton 2 12 -1.54 -3.50 0.42
CVD HA All Halifax 2 12 2.01 -0.68 4.69
CVD HA All Hamilton 2 12 0.66 -0.80 2.12
CVD HA All Montreal 2 12 -0.66 -1.54 0.21
CVD HA All Ottawa 2 12 0.92 -0.66 2.49
CVD HA All Quebec City 2 12 0.15 -1.22 1.53
CVD HA All St Johns 2 12 -0.37 -3.06 2.32
CVD HA All Toronto 2 12 -0.01 -0.73 0.72
CVD HA All Vancouver 2 12 -0.13 -1.15 0.89
CVD HA All Windsor 2 12 0.35 -1.28 1.98
CVD HA All Winnipeg 2 12 0.35 -1.79 249
CVD HA All Calgary dist02 4 -0.49 2.1 1.11
CVD HA All Edmonton dist02 4 -0.02 -1.69 1.64
CVD HA All Halifax dist02 4 2.82 0.26 5.38
CVD HA All Hamilton dist02 4 1 -0.41 2.43
CVD HA All Montreal dist02 4 0.18 -0.64 1.02
CVD HA All Ottawa dist02 4 1.32 -0.14 2.8
CVD HA All Quebec City dist02 4 0.47 -0.85 1.81
CVD HA All St Johns dist02 4 -0.01 -2.54 2.51
CVD HA All Toronto dist02 4 0.1 -0.61 0.81
CVD HA All Vancouver dist02 4 -0.12 -1.02 0.77
CVD HA All Windsor dist02 4 0.29 -1.31 1.9
CVD HA All Winnipeg dist02 4 1.25 -0.63 3.15
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Table C-1 . City specific percent change (8 x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.

. La dfiyr Effect 95% CI
Outcome Age group City perigd (timye) (% change) Lower Upper
CVD HA All Calgary dist02 8 -0.52 -2.26 1.22
CVD HA All Edmonton dist02 8 -1.44 -3.33 0.44
CVD HA All Halifax dist02 8 1.67 -1.06 4.41
CVD HA All Hamilton dist02 8 0.83 -0.63 2.3
CVD HA All Montreal dist02 8 -0.86 -1.75 0.02
CVD HA All Ottawa dist02 8 0.67 -0.89 2.24
CVD HA All Quebec City dist02 8 0.08 -1.29 1.46
CVD HA All St Johns dist02 8 -0.33 -2.98 2.3
CVD HA All Toronto dist02 8 -0.07 -0.81 0.66
CVD HA All Vancouver dist02 8 -0.36 -1.35 0.61
CVD HA All " Windsor dist02 8 0.13 -1.54 1.81
CVD HA All Winnipeg dist02 8 0.36 -1.76 2.49
CVD HA All Calgary dist02 12 -0.96 -2.78 0.85
CVD HA All Edmonton dist02 12 -1.28 -3.28 0.71
CVD HA All Halifax dist02 12 2.05 -0.75 4.86
CVD HA All Hamilton dist02 12 0.84 -0.67 2.35
CVD HA All Montreal dist02 12 -0.75 -1.67 0.15
CVD HA All Ottawa dist02 12 0.76 -0.85 2.38
CVD HA All Quebec City dist02 12 0.19 -1.22 1.62
CVD HA All St Johns dist02 12 -0.64 -3.38 2.09
CVD HA All Toronto dist02 12 -0.06 -0.82 07
CVD HA All Vancouver dist02 12 -0.03 -1.07 1
CVD HA All Windsor dist02 12 0.1 -1.61 1.82
CVD HA All Winnipeg dist02 12 0.41 -1.77 26
CVD HA 265 Calgary 1 4 -1.399 -2.90 0.10
CVD HA 265 Edmonton 1 4 -0.101 -1.65 1.45
CVD HA 265 Halifax 1 4 1.836 -0.44 4.11
CVD HA 265 Hamilton 1 4 0.425 -0.76 1.61
CVD HA 265 Montreal 1 4 0.310 -0.45 1.07
CVD HA 265 Ottawa 1 4 0.448 -0.85 1.74
CVD HA 265 Quebec City 1 4 0.236 -1.00 1.47
CVD HA 265 St Johns 1 4 0.775 -1.45 3.00
CVD HA 265 Toronto 1 4 -0.053 -0.62 0.52
CVD HA 265 Vancouver 1 4 -0.196 -1.04 0.65
CVD HA 265 Windsor 1 4 1.530 0.25 2.81
CVD HA 265 Winnipeg 1 4 1.073 -0.54 2.69
CVD HA 265 Calgary 1 8 -1.481 -3.04 0.08
CVD HA 265 Edmonton 1 8 -0.640 -2.29 1.02
CVD HA 265 Halifax 1 8 1.561 -0.80 3.92
CVD HA 265 Hamilton 1 8 0.454 -0.75 1.66
CVD HA 265 Montreal 1 8 -0.604 -1.40 0.19
CVD HA 265 Ottawa 1 8 -0.027 -1.37 1.32
CVD HA 265 Quebec City 1 8 -0.086 -1.34 1.17
CVD HA 265 St Johns 1 8 0.729 -1.55 3.01
CVD HA 265 Toronto 1 8 -0.174 -0.76 0.41
CVD HA 265 Vancouver 1 8 -0.435 -1.33 0.46
CVD HA 265 Windsor 1 8 1.452 0.14 2.76
CVD HA 265 Winnipeg 1 8 0.334 -1.39 2.05
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Table C-1 . City specific percent change (8 x71000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dffyr Effect 95% ClI

Outcome Age group City perigd (tim);) (% change) Lower Upper
CVD HA 265 Calgary 1 12 -1.808 -3.40 -0.22
CVD HA 265 Edmonton 1 12 -0.435 -2.14 1.27
CVD HA 265 Halifax 1 12 1.759 -0.63 4.15
CVD HA 265 Hamilton 1 12 0.523 -0.70 1.75
CVD HA 265 Montreal 1 12 -0.558 -1.37 0.25
CVD HA 265 Ottawa 1 12 -0.036 -1.40 1.33
CVD HA 265 Quebec City 1 12 -0.034 -1.31 1.24
CVD HA 265 St Johns 1 12 0.567 -1.75 2.89
CVD HA 265 Toronto 1 12 -0.145 -0.74 0.45
CVD HA 265 Vancouver 1 12 -0.108 -1.03 0.81
CVD HA 265 Windsor 1 12 1.457 0.13 2.78
CVD HA 265 Winnipeg 1 12 0.350 -1.39 2.09
CVD HA 265 Calgary 2 4 -0.425 -2.44 1.59
CVD HA 265 Edmonton 2 4 -0.112 -2.15 1.92
CVD HA 265 Halifax 2 4 2.601 -0.42 5.63
CVD HA 265 Hamilton 2 4 -0.016 -1.66 1.62
CVvD HA 265 Montreal 2 4 0.209 -0.81 1.23
CVD HA 265 Ottawa 2 4 1.607 -0.16 3.38
CVD HA 265 Quebec City 2 4 0.824 -0.88 2.53
CVD HA 265 St Johns 2 4 0.146 -2.87 3.16
CVD HA 265 Toronto 2 4 -0.203 -1.01 0.60
CVD HA 265 Vancouver 2 4 -0.311 -1.37 0.74
CVD HA 265 Windsor 2 4 1.103 -0.71 2.92
CVD HA 265 Winnipeg 2 4 1.508 -0.64 3.66
CVD HA 265 Calgary 2 8 -0.501 -2.69 1.69
CVD HA 265 Edmonton 2 8 -1.241 -3.54 1.06
CVD HA 265 Halifax 2 8 1.857 -1.39 5.10
CVD HA 265 Hamilton 2 8 0.062 -1.63 1.76
CVD HA 265 Montreal 2 8 -1.161 -2.25 -0.07
CVD HA 265 Ottawa 2 8 0.954 -0.94 2.84
CVD HA 265 Quebec City 2 8 0.195 -1.57 1.96
CVD HA 265 St Johns 2 8 -0.137 -3.30 3.02
CVD HA 265 Toronto 2 8 -0.338 -1.17 0.49
CVD HA 265 Vancouver 2 8 -0.688 -1.85 0.47
CVD HA 265 Windsor 2 8 0.986 -0.91 2.88
CVvD HA 265 Winnipeg 2 8 0.329 -2.10 2.76
CVD HA 265 Calgary 2 12 -1.163 -3.45 1.12
CVvD HA 265 Edmonton 2 12 -0.910 -3.34 1.52
CVD HA 265 Halifax 2 12 2.142 -1.20 5.48
CVD HA 265 Hamilton 2 12 0.166 -1.58 1.91
CVD HA 265 Montreal 2 12 -1.085 -2.21 0.04
CVD HA 265 Ottawa 2 12 1.001 -0.95 2.95
CVD HA 265 Quebec City 2 12 0.317 -1.50 214
CVD HA 265 St Johns 2 12 -0.557 -3.82 2.71
CVD HA 265 Toronto 2 12 -0.308 -1.16 0.55
CVD HA 265 Vancouver 2 12 -0.158 -1.38 1.06
CVD HA 265 Windsor 2 12 0.996 -0.94 2.93
CVD HA 265 Winnipeg 2 12 0.398 -2.10 2.89
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Table C-1 . City specific percent change (8 x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dfiyr Effect 95% ClI

Outcome Age group City perigd (tim):a) (% change) Lower Upper
CVD HA 265 Calgary dist02 4 -0.01 -2.05 2.02
CVD HA 265 Edmonton dist02 4 0.15 -1.55 1.85
CVD HA 265 Halifax dist02 4 0.55 -1.21 2.32
CVD HA 265 Hamilton dist02 4 -0.2 -1.27 0.87
CVD HA 265 Montreal dist02 4 -0.01 -2.05 2.02
CVD HA 265 Ottawa dist02 4 0.16 -1.59 1.93
CVD HA 265 Quebec City dist02 4 -0.02 -1.85 1.81
CVD HA 265 St Johns dist02 4 -0.61 -1.79 0.56
CVD HA 265 Toronto dist02 4 -0.02 -2.23 217
CVD HA 265 Vancouver dist02 4 0.28 -1.53 2.09
CVD HA 265 Windsor dist02 4 0.17 -1.71 2.07
CVD HA 265 Winnipeg dist02 4 -0.1 -1.35 1.13
CVD HA 265 Calgary dist02 8 0.13 -1.93 22
CVD HA 265 Edmonton dist02 8 0 -1.07 1.06
CVD HA 265 Halifax dist02 8 -0.02 -3.09 3.04
CVD HA 265 Hamilton dist02 8 0.95 -0.95 2.86
CVD HA 265 Montreal dist02 8 -1 -3.34 1.34
CVD HA 265 Ottawa dist02 8 -1.36 -2.5 -0.22
CVD HA 265 Quebec City dist02 8 -0.38 -3.59 2.83
CVD HA 265 St Johns dist02 8 0.8 -1.18 2.8
CVD HA 265 Toronto dist02 8 -1 -3.34 1.34
CVD HA 265 Vancouver dist02 8 -1.27 -2.45 -0.1
CVD HA 265 Windsor dist02 8 -0.8 -4.13 2.51
CVD HA 265 Winnipeg dist02 8 0.8 -1.23 2.84
CVD HA 265 Calgary dist02 12 2.62 -0.54 5.8
CVD HA 265 Edmonton dist02 12 17 -0.11 3.53
CVD HA 265 Halifax dist02 12 -0.36 -1.21 0.48
CVD HA 265 Hamilton dist02 12 117 -1.03 3.38
CVD HA 265 Montreal - dist02 12 1.75 -1.64 5.15
CVD HA 265 Ottawa dist02 12 1.05 -0.89 2.99
CVD HA 265 Quebec City dist02 12 -0.5 -1.38 0.37
CVD HA 265 St Johns dist02 12 0.16 -2.32 2.64
CVD HA 265 Toronto dist02 12 2.18 -1.29 5.66
CVD HA 265 Vancouver dist02 12 1.04 -0.96 3.05
CVD HA 265 Windsor dist02 12 -0.47 -1.38 0.42
CVD HA 265 Winnipeg dist02 12 0.16 -2.38 2.72
Resp HA All Calgary 0 4 -1.71 -3.16 -0.26
Resp HA All Edmonton 0 4 -1.36 -2.77 0.05
Resp HA All Halifax 0 4 -0.80 -3.17 1.58
Resp HA All Hamilton 0 4 -0.12 -1.61 1.37
Resp HA All Montreal 0 4 0.86 0.05 1.66
Resp HA All Ottawa 0 4 -0.03 -1.53 1.47
Resp HA All Quebec City 0 4 -1.03 -2.39 0.33
Resp HA All St Johns 0 4 -0.27 -2.61 2.07
Resp HA All Toronto 0 4 0.46 -0.22 1.13
Resp HA All Vancouver 0 4 -0.45 -1.37 0.47
Resp HA All Windsor 0 4 -0.40 -1.98 1.18
Resp HA All Winnipeg 0 4 0.39 -1.45 2.24
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Table C-1. City specific percent change (8 x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dffyr Effect 95% Cl

Outcome Age group City perigd (timye) (% change) Lower Upper
Resp HA All Calgary 0 8 -0.75 -2.26 0.75
Resp HA All Edmonton 0 8 -1.43 -2.94 0.07
Resp HA All Halifax 0 8 -1.47 -3.94 1.00
Resp HA All Hamilton 0 8 0.43 -1.09 1.94
Resp HA All Montreal 0 8 -0.19 -1.03 0.65
Resp HA All Ottawa 0 8 0.51 -1.04 2.06
Resp HA All Quebec City 0 8 -0.61 -2.00 0.78
Resp HA All St Johns 0 8 0.23 -217 2.63
Resp HA All Toronto 0 8 0.54 -0.15 1.23
Resp HA All Vancouver 0 8 0.19 -0.78 1.17
Resp HA All Windsor 0 8 0.06 -1.55 1.66
Resp HA All Winnipeg 0 8 -0.22 -2.17 1.73
Resp HA All Calgary 0 12 0.20 -1.34 1.74
Resp HA All Edmonton 0 12 -1.45 -3.01 0.10
Resp HA All Halifax 0 12 -1.41 -3.91 1.09
Resp HA All Hamilton 0 12 -0.04 -1.58 1.50
Resp HA All Montreal 0 12 -0.47 -1.33 0.38
Resp HA All Ottawa 0 12 0.52 -1.06 2.09
Resp HA All Quebec City 0 12 -0.76 -2.17 0.65
Resp HA All St Johns 0 12 0.33 -2.11 2.76
Resp HA All Toronto 0 12 0.17 -0.53 0.86
Resp HA All Vancouver 0 12 0.16 -0.84 1.16
Resp HA All Windsor 0 12 -0.20 -1.82 1.42
Resp HA All Winnipeg 0 12 -0.56 -2.53 1.41
Resp HA All Calgary 1 4 -0.74 -2.19 0.70
Resp HA All Edmonton 1 4 -0.14 -1.54 1.27
Resp HA All Halifax 1 4 0.89 -1.47 3.25
Resp HA All Hamilton 1 4 0.07 -1.41 1.55
Resp HA All Montreal 1 4 1.39 0.59 2.20
Resp HA All Ottawa 1 4 -0.24 -1.74 1.26
Resp HA All Quebec City 1 4 -0.71 -2.07 0.65
Resp HA All St Johns 1 4 -0.24 -2.58 2.10
Resp HA All Toronto 1 4 1.45 0.78 2.1
Resp HA All Vancouver 1 4 -1.12 -2.04 -0.20
Resp HA All Windsor 1 4 1.28 -0.29 2.84
Resp HA All Winnipeg 1 4 1.50 -0.34 3.34
Resp HA All Calgary 1 8 0.33 -1.17 1.84
Resp HA All Edmonton 1 8 -0.08 -1.59 1.42
Resp HA All Halifax 1 8 0.31 -2.14 2.77
Resp HA All Hamilton 1 8 0.59 -0.92 2.10
Resp HA All Montreal 1 8 0.37 -0.47 1.21
Resp HA All Ottawa 1 8 0.34 -1.21 1.89
Resp HA All Quebec City 1 8 -0.24 -1.63 1.15
Resp HA All St Johns 1 8 0.21 -2.19 2.61
Resp HA All Toronto 1 8 1.55 0.86 2.23
Resp HA All Vancouver 1 8 -0.40 -1.37 0.57
Resp HA All Windsor 1 8 1.80 0.21 3.40
Resp HA All Winnipeg 1 8 0.87 -1.08 2.83
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Table C-1 . City specific percent change (8 x7000} in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dffyr Effect 95% Cl

Outcome Age group City perigd (timye) (% change) Lower Upper
Resp HA All Calgary 1 12 1.41 -0.14 2.95
Resp HA All Edmonton 1 12 0.06 -1.50 1.62
Resp HA All Halifax 1 12 0.43 -2.05 2.90
Resp HA Ali Hamilton 1 12 0.12 -1.41 1.65
Resp HA All Montreal 1 12 0.14 -0.72 0.99
Resp HA All Ottawa 1 12 0.38 -1.19 1.96
Resp HA All Quebec City 1 12 -0.45 -1.84 0.94
Resp HA All St Johns 1 12 0.31 -2.13 2.74
Resp HA All Toronto 1 12 1.21 0.51 1.90
Resp HA All Vancouver 1 12 -0.50 -1.50 0.50
Resp HA All Windsor 1 12 1.57 -0.04 3.18
Resp HA All Winnipeg 1 12 0.49 -1.48 2.47
Resp HA All Calgary 2 4 -1.79 -3.23 -0.34
Resp HA All Edmonton 2 4 0.93 -0.48 2.34
Resp HA All Halifax 2 4 -0.42 -2.78 1.95
Resp HA All Hamilton 2 4 -0.34 -1.82 1.14
Resp HA All Montreal 2 4 2.52 1.72 3.32
Resp HA All Ottawa 2 4 -0.23 -1.73 1.27
Resp HA All Quebec City 2 4 -0.09 -1.45 1.26
Resp HA All St Johns 2 4 2.36 0.05 4.67
Resp HA All Toronto 2 4 1.49 0.82 2.16
Resp HA All Vancouver 2 4 -1.61 -2.563 -0.69
Resp HA All Windsor 2 4 0.49 -1.08 2.05
Resp HA All Winnipeg 2 4 1.84 0.01 3.68
Resp HA All Calgary 2 8 -0.77 -2.27 0.74
Resp HA All Edmonton 2 8 1.29 -0.21 2.80
Resp HA All Halifax 2 8 -0.92 -3.38 1.54
Resp HA All Hamilton 2 8 0.18 -1.33 1.69
Resp HA All Montreal 2 8 1.67 0.83 2.50
Resp HA All Ottawa 2 8 0.31 -1.24 1.87
Resp HA All Quebec City 2 8 0.45 -0.93 1.83
Resp HA All St Johns 2 8 3.05 0.69 5.42
Resp HA All Toronto 2 8 1.63 0.95 2.31
Resp HA All Vancouver 2 8 -0.92 -1.89 0.05
Resp HA All Windsor 2 8 0.97 -0.63 2.56
Resp HA All Winnipeg 2 8 1.51 -0.44 3.46
Resp HA All Calgary 2 12 0.28 -1.26 1.83
Resp HA Ali Edmonton 2 12 1.57 0.01 3.12
Resp HA All Halifax 2 12 -0.77 -3.25 1.71
Resp HA All Hamiiton 2 12 -0.25 -1.78 1.29
Resp HA All Montreal 2 12 1.49 0.64 2.34
Resp HA All Ottawa 2 12 0.38 -1.20 1.95
Resp HA All Quebec City 2 12 0.36 -1.05 1.76
Resp HA All St Johns 2 12 3.23 0.82 5.63
Resp HA All Toronto 2 12 1.32 0.63 2.02
Resp HA All Vancouver 2 12 -1.07 -2.07 -0.07
Resp HA All Windsor 2 12 0.75 -0.87 2.36
Resp HA All Winnipeg 2 12 1.15 -0.83 3.12
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Table C-1. City specific percent change (8 x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dffyr Effect 95% ClI

Outcome Age group City perigd (tim):a) (% change) Lower Upper
Resp HA All Calgary 1 4 -1.71 -3.44 0.03
Resp HA All Edmonton 1 4 -1.04 -2.70 0.63
Resp HA All Halifax 1 4 042 -2.38 3.23
Resp HA All Hamilton 1 4 -0.02 -1.81 1.77
Resp HA All Montreal 1 4 1.50 0.54 2.45
Resp HA Al Oftawa 1 4 -0.16 -1.96 1.63
Resp HA All Quebec City 1 4 -1.45 -3.10 0.21
Resp HA All St Johns 1 4 -0.24 -3.00 2.53
Resp HA All Toronto 1 4 1.45 0.63 2.27
Resp HA All Vancouver 1 4 -0.94 -1.98 0.11
Resp HA All Windsor 1 4 0.70 -1.22 2.61
Resp HA All Winnipeg 1 4 1.31 -0.88 3.50
Resp HA All Calgary 1 8 -0.36 -2.20 1.48
Resp HA All Edmonton 1 8 -1.14 -2.97 0.69
Resp HA All Halifax 1 8 -0.49 -3.47 2.49
Resp HA All . Hamilton 1 8 0.70 -1.13 2.54
Resp HA All Montreal 1 8 0.16 -0.85 1.16
Resp HA All Oftawa 1 8 0.65 -1.23 2.53
Resp HA All Quebec City 1 8 -0.81 -2.51 0.88
Resp HA All St Johns 1 8 0.40 -2.47 3.27
Resp HA All Toronto 1 8 1.62 0.79 2.46
Resp HA All Vancouver 1 8 -0.13 -1.26 0.99
Resp HA All Windsor 1 8 1.46 -0.52 3.44
Resp HA All Winnipeg 1 8 0.38 -2.02 2.77
Resp HA All Calgary 1 12 1.16 -0.75 3.07
Resp HA All Edmonton 1 12 -1.11 -3.03 0.81
Resp HA All Halifax 1 12 -0.28 -3.31 2.75
Resp HA All Hamilton 1 12 0.00 -1.88 1.88
Resp HA All Montreal 1 12 -0.21 -1.23 0.82
Resp HA All Oftawa 1 12 0.66 -1.26 2.58
Resp HA All Quebec City 1 12 -1.05 -2.79 0.68
Resp HA All St Johns 1 12 0.53 -2.41 347
Resp HA All Toronto 1 12 1.11 0.25 1.96
Resp HA All Vancouver 1 12 -0.21 -1.39 0.96
Resp HA All Windsor 1 12 1.09 -0.92 3.09
Resp HA All Winnipeg 1 12 -0.12 -2.55 2.32
Resp HA All Calgary 2 4 -2.44 -4.38 -0.50
Resp HA All Edmonton 2 4 -0.30 -2.14 1.54
Resp HA All Halifax 2 4 0.39 -2.76 3.54
Resp HA All Hamilton 2 4 0.11 -1.94 217
Resp HA All Montreal 2 4 2.75 1.68 3.82
Resp HA All Ottawa 2 4 -0.13 -2.18 1.91
Resp HA All Quebec City 2 4 -1.28 -3.16 0.61
Resp HA All St Johns 2 4 1.26 -1.87 4.39
Resp HA All Toronto 2 4 2.35 1.41 3.29
Resp HA All Vancouver 2 4 -1.52 -2.66 -0.38
Resp HA All Windsor 2 4 0.93 -1.28 3.15
Resp HA All Winnipeg 2 4 2.36 -0.08 4.81
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Table C-1 . City specific percent change (8 x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single poliutant

models.
. Lag dffyr Effect 95% ClI

Outcome Age group City period (tim{e) (% change) Lower Upper
Resp HA All Calgary 2 8 -0.81 -2.90 1.29
Resp HA All Edmonton 2 8 -0.14 -2.23 1.94
Resp HA All Halifax 2 8 -0.60 -3.99 279
Resp HA All Hamilton 2 8 1.00 -1.12 3.12
Resp HA All Montreal 2 8 1.33 0.19 2.48
Resp HA All Ottawa 2 8 0.89 -1.28 3.06
Resp HA All Quebec City 2 8 -0.33 -2.28 1.62
Resp HA All St Johns 2 8 2.39 -0.89 5.68
Resp HA All Toronto 2 8 2.66 1.68 3.63
Resp HA All Vancouver 2 8 -0.61 -1.85 0.63
Resp HA All Windsor 2 8 1.97 -0.33 4,28
Resp HA All Winnipeg 2 8 1.38 -1.37 413
Resp HA All Calgary 2 12 1.23 -0.97 3.42
Resp HA All Edmonton 2 12 0.07 -2.15 2.29
Resp HA All Halifax 2 12 -0.26 -3.73 3.21
Resp HA All Hamilton 2 12 0.09 -2.09 2.27
Resp HA All Montreal 2 12 0.93 -0.24 2.1
Resp HA All Ottawa 2 12 0.95 -1.29 3.18
Resp HA All Quebec City 2 12 -0.60 -2.61 1.42
Resp HA All St Johns 2 12 2.73 -0.67 6.12
Resp HA All Toronto 2 12 2.03 1.02 3.03
Resp HA Al Vancouver 2 12 -0.75 -2.05 0.56
Resp HA All Windsor 2 12 1.48 -0.87 3.83
Resp HA All Winnipeg 2 12 0.74 -2.08 3.55
Resp HA All Calgary dist02 4 -4.18 -8.58 0.21
Resp HA All Edmonton dist02 4 0.77 -2.97 4.52
Resp HA All Halifax dist02 4 -1.85 -7.38 3.68
Resp HA All Hamilton dist02 4 2.6 -0.97 6.17
Resp HA All Montreal dist02 4 1.13 -0.86 3.13
Resp HA All Ottawa dist02 4 -2.93 -6.46 0.58
Resp HA All Quebec City dist02 4 -0.13 -3.23 2.97
Resp HA All St Johns dist02 4 1.53 -4.52 7.58
Resp HA All Toronto dist02 4 1.15 -0.68 2.99
Resp HA All Vancouver dist02 4 1.27 -0.97 3.52
Resp HA All Windsor dist02 4 4.9 0.34 9.46
Resp HA All Winnipeg dist02 4 0.23 -3.82 4.29
Resp HA All Calgary dist02 8 -3.13 -7.94 1.67
Resp HA All Edmonton dist02 8 2.22 -1.95 6.4
Resp HA All Halifax dist02 8 -1.22 -7.17 4.71
Resp HA All Hamilton dist02 8 2.08 -1.58 5.76
Resp HA All Montreal dist02 8 1.65 -0.48 3.79
Resp HA All Ottawa dist02 8 -1.41 -5.18 2.35
Resp HA All Quebec City dist02 8 1.42 -1.9 475
Resp HA All St Johns dist02 8 3.95 -2.42 10.33
Resp HA All Toronto dist02 8 1.69 -0.2 3.59
Resp HA All Vancouver dist02 8 1.64 -0.82 41
Resp HA All Windsor dist02 8 6.23 1.51 10.96
Resp HA All Winnipeg dist02 8 1.72 -2.83 6.28
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Table C-1 . City specific percent change (8 x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dffyr Effect 95% CI

Outcome Age group City perigd (timye) (% change) Lower Upper
Resp HA All Calgary dist02 12 -3.59 -8.62 1.43
Resp HA All Edmonton dist02 12 1.59 -2.74 5.93
Resp HA All Halifax dist02 12 -1.05 -7.27 5.16
Resp HA All Hamilton dist02 12 1.7 -2.13 5.55
Resp HA All Montreal dist02 12 0.87 -1.32 3.08
Resp HA All Ottawa dist02 12 -0.59 -4.54 3.35
Resp HA All Quebec City dist02 12 1.67 -1.82 5.18
Resp HA All St Johns dist02 12 3.93 27 10.57
Resp HA All Toronto dist02 12 1 -0.95 2.96
Resp HA All Vancouver dist02 12 3.1 0.52 5.69
Resp HA All Windsor dist02 12 6.14 1.25 11.03
Resp HA All Winnipeg dist02 12 1.32 -3.41 6.06
Resp HA 265 Calgary 1 4 0.181 -2.07 2.44
Resp HA 265 Edmonton 1 4 -1.634 -3.92 0.65
Resp HA 265 Halifax 1 4 0.984 -2.65 4.61
Resp HA 265 Hamilton 1 4 1.032 -1.02 3.08
Resp HA 265 Montreal 1 4 0.530 -0.68 1.74
Resp HA 265 Ottawa 1 4 -0.373 -2.53 1.79
Resp HA 265 Quebec City 1 4 1.617 -0.53 3.76
Resp HA 265 St Johns 1 4 -1.191 -4.63 2.25
Resp HA 265 Toronto 1 4 0.686 -0.28 1.65
Resp HA 265 Vancouver 1 4 -1.413 -2.76 -0.06
Resp HA 265 Windsor 1 4 1.007 -1.26 3.27
Resp HA 265 Winnipeg 1 4 1.560 -0.91 4.03
Resp HA 265 Calgary 1 8 1.909 -0.44 4.26
Resp HA 265 Edmonton 1 8 -1.165 -3.61 1.28
Resp HA 265 Halifax 1 8 0.779 -3.00 4.56
Resp HA 265 Hamilton 1 8 1.676 -0.41 3.77
Resp HA 265 Montreal 1 8 0.319 -0.94 1.58
Resp HA 265 Ottawa 1 8 0.185 -2.05 2.42
Resp HA 265 Quebec City 1 8 1.780 -0.41 3.97
Resp HA 265 St Johns 1 8 -0.955 -4.49 2.58
Resp HA 265 Toronto 1 8 1.018 0.04 2.00
Resp HA 265 Vancouver 1 8 -1.057 -2.48 0.37
Resp HA 265 Windsor 1 8 1.713 -0.59 4.01
Resp HA 265 Winnipeg 1 8 1.567 -1.06 4.20
Resp HA 265 Calgary 1 12 2.920 0.51 5.33
Resp HA 265 Edmonton 1 12 -1.227 -3.76 1.31
Resp HA 265 Halifax 1 12 0.785 -3.03 4,60
Resp HA 265 Hamilton 1 12 0.895 -1.23 3.02
Resp HA 265 Montreal 1 12 -0.227 -1.50 1.05
Resp HA 265 Ottawa 1 12 -0.231 -2.50 2.04
Resp HA 265 Quebec City 1 12 1.312 -0.91 3.54
Resp HA 265 St Johns 1 12 -1.014 -4.59 2.56
Resp HA 265 Toronto 1 12 0.410 -0.58 1.40
Resp HA 265 Vancouver 1 12 -1.063 -2.53 0.40
Resp HA 265 Windsor 1 12 1.696 -0.63 4.02
Resp HA 265 Winnipeg 1 12 1.113 -1.54 3.77
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Table C-1 . City specific percent change (8 x7000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dffyr Effect 95% ClI

Outcome Age group City perigd (tim):-:) (% change) Lower Upper
Resp HA 265 Calgary 2 4 -1.279 -4.29 1.73
Resp HA 265 Edmonton 2 4 -3.492 -6.49 -0.50
Resp HA 265 Halifax 2 4 1.263 -3.56 6.09
Resp HA 265 Hamilton 2 4 1.388 -1.46 4.23
Resp HA 265 Montreal 2 4 2.370 0.76 3.98
Resp HA 265 Ottawa 2 4 -0.602 -3.56 2.36
Resp HA 265 Quebec City 2 4 2.686 -0.27 5.64
Resp HA 265 St Johns 2 4 -0.990 -5.61 3.63
Resp HA 265 Toronto 2 4 1.590 0.23 2.95
Resp HA 265 Vancouver 2 4 -1.320 -2.99 0.35
Resp HA 265 Windsor 2 4 0.097 -3.10 3.30
Resp HA 265 Winnipeg 2 4 3.653 0.37 6.94
Resp HA 265 Calgary 2 8 1.608 -1.65 4.87
Resp HA 265 Edmonton 2 8 -3.240 -6.64 0.16
Resp HA 265 Halifax 2 8 1.157 -4.06 6.37
Resp HA 265 Hamilton 2 8 2.589 -0.35 5.53
Resp HA 265 Montreal 2 8 2.064 0.35 3.78
Resp HA 265 Ottawa 2 8 0.195 -2.94 3.33
Resp HA 265 Quebec City 2 8 3.065 0.00 6.13
Resp HA 265 St Johns 2 8 -0.437 -5.29 4.42
Resp HA 265 Toronto 2 8 2.275 0.88 3.67
Resp HA 265 Vancouver 2 8 -0.971 -2.79 0.85
Resp HA 265 Windsor 2 8 1.489 -1.83 4.81
Resp HA 265 Winnipeg 2 8 4.119 0.43 7.81
Resp HA 265 Calgary 2 12 3.656 0.23 7.08
Resp HA 265 Edmonton 2 12 -3.628 -7.24 -0.02
Resp HA 265 Halifax 2 12 1.510 -3.84 6.86
Resp HA 265 Hamilton 2 12 1.114 -1.91 4.14
Resp HA 265 Montreal 2 12 1.128 -0.63 2.89
Resp HA 265 Ottawa 2 12 -0.672 -3.90 2.56
Resp HA 265 Quebec City 2 12 2.048 -1.12 5.21
Resp HA 265 St Johns 2 12 -0.651 -5.63 4.33
Resp HA 265 Toronto 2 12 1.114 -0.32 2.55
Resp HA 265 Vancouver 2 12 -0.857 -2.76 1.05
Resp HA 265 Windsor 2 12 1.443 -1.94 4.83
Resp HA 265 Winnipeg 2 12 3.387 -0.39 7.16
Resp HA 265 Calgary dist02 4 -1.1 -4.15 1.93
Resp HA 265 Edmonton dist02 4 1.28 -1.67 4.23
Resp HA 265 Halifax dist02 4 2.2 -0.87 5.27
Resp HA 265 Hamilton dist02 4 -0.9 2.6 0.79
Resp HA 265 Montreal dist02 4 -1.1 -4.15 1.93
Resp HA 265 Ottawa dist02 4 2.6 -0.44 5.66
Resp HA 265 Quebec City dist02 4 2.68 -0.49 5.85
Resp HA 265 St Johns dist02 4 -0.66 -2.51 1.18
Resp HA 265 Toronto dist02 4 1.71 -1.58 5
Resp HA 265 Vancouver dist02 4 1.13 -2 427
Resp HA 265 Windsor dist02 4 1.85 -1.42 514
Resp HA 265 Winnipeg dist02 4 -0.62 -2.56 1.31
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Table C-1 . City specific percent change (8 x71000) in mortality/hospital admissions associated with a 10
ppb increase in the 1-hr ozone levels for various lag periods and degrees of freedom in single pollutant

models.
. La dfiyr Effect 95% CI

Outcome Age group City perigd (tim):e) (% change) Lower Upper
Resp HA 265 Calgary dist02 8 -3.67 -6.71 -0.62
Resp HA 265 Edmonton dist02 8 2.38 0.7 4.05
Resp HA 265 " Halifax dist02 8 -1.18 -5.9 3.52
Resp HA 265 Hamilton dist02 8 -1.13 -4.49 222
Resp HA 265 Montreal dist02 8 -3.37 -6.83 0.08
Resp HA 265 Ottawa dist02 8 2.24 0.45 4.03
Resp HA 265 Quebec City dist02 8 -0.61 -5.56 4.32
Resp HA 265 St Johns dist02 8 0.22 -3.25 37
Resp HA 265 Toronto dist02 8 -3.37 -6.83 0.08
Resp HA 265 Vancouver dist02 8 1.32 -0.51 3.16
Resp HA 265 Windsor dist02 8 -0.86 -5.94 4.22
Resp HA 265 Winnipeg dist02 8 0.18 -3.36 3.73
Resp HA 265 Calgary dist02 12 -0.89 -5.96 418
Resp HA 265 Edmonton dist02 12 0.74 -1.57 3.06
Resp HA 265 Halifax dist02 12 1.32 -0.11 2.75
Resp HA 265 Hamilton dist02 12 3.71 0.34 7.09
Resp HA 265 Montreal dist02 12 -0.44 -5.91 5.02
Resp HA 265 Ottawa dist02 12 0.76 -2.45 3.98
Resp HA 265 Quebec City dist02 12 2.05 0.58 3.53
Resp HA 265 St Johns dist02 12 4.4 0.62 8.18
Resp HA 265 Toronto dist02 12 -0.33 -5.92 5.26
Resp HA 265 Vancouver dist02 12 -0.03 -3.35 3.28
Resp HA 265 Windsor dist02 12 0.82 -0.7 2.34
Resp HA 265 Winnipeg dist02 12 3.61 -0.25 7.48
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Table C-2. City specific percent change (Bx1000) in mortality/hospital admissions associated with a 10 ug/m %increase in
PM, s for various lag periods and degrees of freedom (per year for time variable) in single poliutant models.

. Lag dffyr Effect 95% Cl
Outcome Age group City period (time) (% change) Lower Upper
All mortality All Calgary 0 4 1.72 -1.68 5.12
All mortality All Edmonton 0 4 1.00 -2.33 4.32
All mortality All Halifax 0 4 5.86 -0.12 11.84
All mortality All Hamilton 0 4 -1.14 -4.45 2.18
All mortality All Montreal 0 4 -0.15 -1.16 0.85
All mortality All Ottawa 0 4 0.06 -2.72 2.83
All mortality All Quebec City 0 4 0.60 -2.58 3.78
All mortality All St Johns 0 4 3.51 -3.51 10.52
All mortality All Toronto 0 4 0.95 0.02 - 1.89
All mortality All Vancouver 0 4 0.34 -1.67 2.36
All mortality All Windsor 0 4 -0.67 -3.73 2.38
All mortality All Winnipeg 0 4 -1.49 -5.05 2.07
All mortality All Calgary 0 8 0.95 -2.70 4.61
All mortality All Edmonton 0 8 0.67 -2.85 4.18
All mortality All Halifax 0 8 6.39 0.09 12.70
All mortality All Hamilton 0 8 -2.60 -6.06 0.87
All mortality All Montreal 0 8 0.04 -1.01 1.08
All mortality All Ottawa 0 8 -0.15 -3.07 2.76
All mortality All Quebec City 0 8 0.72 -2.60 4.05
All mortality All St Johns 0 8 2.31 -4.87 9.48
All mortality All Toronto 0 8 0.75 -0.20 1.70
All mortality All Vancouver 0 8 0.61 -1.54 276
All mortality All Windsor 0 8 -1.03 -4.19 2.13
All mortality All Winnipeg 0 8 -0.45 -4.34 3.45
All mortality All Calgary 0 12 1.29 -2.56 5.14
All mortality All Edmonton 0 12 -0.08 -3.81 3.65
All mortality All Halifax 0 12 5.26 -1.16 11.68
All mortality All Hamilton 0 12 -2.38 -5.93 1.17
All mortality All Montreal 0 12 -0.28 -1.36 0.80
All mortality All Ottawa 0 12 -0.10 -3.14 2.94
All mortality All Quebec City 0 12 1.52 -1.97 5.01
All mortality All St Johns 0 12 2.87 -4.30 10.04
All mortality All Toronto 0 12 0.75 -0.22 1.72
All mortality All Vancouver 0 12 0.17 -2.10 2.44
All mortality All Windsor 0 12 -1.07 -4.29 2,15
All mortality All Winnipeg 0 12 0.79 -3.45 5.04
All mortality All Calgary 1 4 0.46 -2.90 3.83
All mortality All Edmonton 1 4 -0.60 -3.94 2.74
All mortality All Halifax 1 4 2.54 -3.52 8.61
All mortality All Hamilton 1 4 5.12 2.00 8.25
All mortality All Montreal 1 4 1.32 0.32 2.32
All mortality All Ottawa 1 4 0.85 -1.89 3.59
All mortality All Quebec City 1 4 0.13 -3.05 3.32
All mortality All St Johns 1 4 4.90 -1.98 11.78
All mortality All Toronto 1 4 1.55 0.62 2.48
All mortality All Vancouver 1 4 2.18 0.17 4.18
All mortality All Windsor 1 4 2.52 -0.51 5.55
All mortality All Winnipeg 1 4 1.25 -2.20 4,70
All mortality All Calgary 1 8 3.12 -0.49 6.74
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Table C-2. City specific percent change (fx1000) in mortality/hospital admissions associated with a 10 ug/m %increase in
PM, 5 for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

. La dfiyr Effect 95% ClI
Outcome Age group City perigd (timye) (% change) Lower Upper
All mortality All Edmonton 1 8 -0.20 -3.70 3.29
All mortality All Halifax 1 8 2.82 -3.57 9.20
All mortality All Hamilton 1 8 4.28 0.99 7.56
All mortality All Montreal 1 8 0.91 -0.14 1.95
All mortality All Ottawa 1 8 0.87 -2.02 3.76
All mortality All Quebec City 1 8 -0.46 -3.78 2,87
All mortality All St Johns 1 8 5.45 -1.58 12.49
All mortality All Toronto 1 8 1.44 0.48 239
All mortality All Vancouver 1 8 243 0.29 4.58
All mortality All Windsor 1 8 2.49 -0.65 5.63
All mortality All Winnipeg 1 8 1.55 -2.25 5.35
All mortality All Calgary 1 12 272 -1.08 6.53
All mortality All Edmonton 1 12 0.82 -2.90 4.55
All mortality All Halifax 1 12 2.29 -4.19 8.76
All mortality All Hamilton 1 12 3.22 -0.15 6.59
All mortality All Montreal 1 12 0.84 -0.23 1.92
All mortality All Ottawa 1 12 1.28 -1.72 427
All mortality All Quebec City 1 12 -0.39 -3.89 3.12
All mortality All St Johns 1 12 4.83 -2.19 11.86
All mortality All Toronto 1 12 1.48 0.51 2.45
All mortality All Vancouver 1 12 2.32 0.06 4.58
All mortality All Windsor 1 12 2.87 -0.32 6.05
All mortality All Winnipeg 1 12 1.56 -2.59 5.71
Ali mortality All Calgary 2 4 1.70 -1.68 5.09
All mortality All Edmonton 2 4 0.61 -2.76 3.97
All mortality All Halifax 2 4 -1.55 -7.59 4.50
All mortality All Hamilton 2 4 0.09 -3.20 3.38
All mortality All Montreal 2 4 1.41 0.42 2.41
All mortality All Ottawa 2 4 -0.39 -3.20 2.41
All mortality All Quebec City 2 4 2.36 -0.84 5.56
All mortality All St Johns 2 4 5.98 -0.85 12.82
All mortality All Toronto 2 4 0.72 -0.22 1.66
All mortality All Vancouver 2 4 0.41 -1.60 2.43
All mortality All Windsor 2 4 0.60 -2.43 3.62
All mortality All Winnipeg 2 4 3.13 -0.29 6.56
All mortality All Calgary 2 8 1.88 -1.77 5.53
All mortality All Edmonton 2 8 0.87 -2.66 4.39
All mortality All Halifax 2 8 -2.23 -8.55 4.09
All mortality All Hamilton 2 8 -0.42 -3.86 3.02
All mortality All Montreal 2 8 1.48 0.44 2.52
All mortality All Ottawa 2 8 0.08 -2.87 3.04
All mortality All Quebec City 2 8 2.20 -1.15 5.55
All mortality All St Johns 2 8 5.81 -1.18 12.81
All mortality All Toronto 2 8 0.64 -0.32 1.60
All mortality All Vancouver 2 8 0.78 -1.37 2.93
All mortality All Windsor 2 8 0.60 -2.54 3.73
All mortality All Winnipeg 2 8 1.21 -2.59 5.02
All mortality All Calgary 2 12 1.25 -2.64 5.14
All mortality All Edmonton 2 12 0.45 -3.28 417
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Table C-2. City specific percent change (Bx1000) in mortality/hospital admissions associated with a 10 ug/m *increase in
PM, 5 for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

: La dffyr Effect 95% CI
Outcome Age group City perigd (timye) (% change) Lower Upper
All mortality All Halifax 2 12 -1.76 -8.21 4.69
All mortality All Hamilton 2 12 -0.75 -4.28 2.78
All mortality All Montreal 2 12 1.42 0.34 2.49
All mortality All Ottawa 2 12 -0.66 -3.76 2.44
All mortality All Quebec City 2 12 2.69 -0.85 6.22
All mortality All St Johns 2 12 5.74 -1.23 12.72
All mortality All Toronto 2 12 0.68 -0.30 1.66
All mortality All Vancouver 2 12 0.28 -1.98 2.54
All mortality All Windsor 2 12 1.41 -1.78 4.59
All mortality All Winnipeg 2 12 -0.36 -4.52 3.79
All mortality 275 Calgary 0 4 3.25 -1.66 8.17
All mortality 275 Edmonton 0 4 0.16 -4.73 5.05
All mortality 275 Halifax 0 4 4.34 -4.67 13.34
All mortality 275 Hamilton 0 4 2.25 -2.44 6.95
All mortality 275 Montreal 0 4 -0.05 -1.51 1.41
All mortality 275 Ottawa 0 4 -2.62 -6.74 1.50
All mortality 275 Quebec City 0 4 -0.10 -4.60 4.40
All mortality 275 St Johns 0 4 1.56 -8.48 11.59
All mortality 275 Toronto 0 4 0.96 -0.36 2.27
All mortality 275 Vancouver 0 4 -0.61 -3.41 2.20
All mortality 275 Windsor 0 4 -0.24 -4.50 4.03
All mortality 275 Winnipeg 0 4 -3.85 -8.94 1.24
All mortality 275 Calgary 0 8 1.36 -3.94 6.67
All mortality 275 Edmonton 0 8 1.1 -4.01 6.24
All mortality 275 Halifax 0 8 4.57 -4.91 14.06
All mortality 275 Hamilton 0 8 -0.07 -5.00 4.85
All mortality 275 Montreal 0 8 0.39 -1.13 1.91
All mortality 275 Ottawa 0 8 -2.85 -7.18 1.48
All mortality 275 Quebec City 0 8 -0.38 -5.08 4.33
All mortality 275 St Johns 0 8 0.14 -10.10 10.37
All mortality 275 Toronto 0 8 0.44 -0.91 1.79
All mortality 275 Vancouver 0 8 -0.35 -3.35 264
All mortality 275 Windsor 0 8 -1.17 -5.56 3.23
All mortality 275 Winnipeg 0 8 -3.61 -9.18 1.96
All mortality 275 Calgary 0 12 0.84 -4.78 6.45
All mortality 275 Edmonton 0 12 -0.26 -5.72 5.20
All mortality 275 Halifax 0 12 3.13 -6.47 12.72
All mortality 275 Hamilton 0 12 0.57 -4.45 5.60
All mortality 275 Montreal 0 12 0.02 -1.55 1.59
All mortality 275 Ottawa 0 12 -2.65 -7.17 1.87
All mortality 275 Quebec City 0 12 0.04 -4.90 497
All mortality 275 St Johns 0 12 1.12 -8.12 11.36
All mortality 275 Toronto 0 12 0.44 -0.94 1.81
All mortality 275 Vancouver 0 12 -1.39 -4.55 1.77
All mortality 275 Windsor 0 12 -1.36 -5.84 3.12
All mortality 275 Winnipeg 0 12 -1.92 -7.98 414
All mortality 275 Calgary 1 4 1.94 -2.90 6.78
All mortality 275 Edmonton 1 4 0.85 -4.00 5.70
All mortality 275 Halifax 1 4 2.86 -6.51 12.23
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Table C-2. City specific percent change (Bx1000) in mortality/hospital admissions associated with a 10 ug/m *increase in
PM, 5 for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

. La dffyr Effect 95% Cl
Outcome Age group City perigd (tim):a) (% change) Lower Upper
All mortality 275 Hamilton 1 4 6.18 1.62 10.75
All mortality 275 Montreal 1 4 1.97 0.54 3.40
All mortality 275 Ottawa 1 4 1.25 -2.75 5.26
All mortality 275 Quebec City 1 4 -0.86 -5.42 3.70
All mortality 275 St Johns 1 4 9.06 -0.45 18.56
All mortality 275 Toronto 1 4 2.1 0.80 3.42
All mortality 275 Vancouver 1 4 1.81 -0.97 4,59
All mortality 275 Windsor 1 4 5.43 1.26 9.59
All mortality 275 Winnipeg 1 4 1.45 -3.29 6.18
All mortality 275 Calgary 1 8 3.00 -2.21 8.21
All mortality 275 Edmonton 1 8 1.16 -3.95 6.27
All mortality 275 Halifax 1 8 5.37 -4.39 156.13
All mortality 275 Hamilton 1 8 4.91 0.11 9.72
All mortality 275 Montreal 1 8 1.40 -0.10 2.89
All mortality 275 Ottawa 1 8 1.35 -2.85 5.56
All mortality 275 Quebec City 1 8 -1.19 -5.96 3.57
All mortality 275 St Johns 1 8 9.93 0.18 19.68
All mortality 275 Toronto 1 8 1.96 0.61 3.30
All mortality 275 Vancouver 1 8 213 -0.84 5.10
All mortality 275 Windsor 1 8 5.45 1.12 9.78
All mortality 275 Winnipeg 1 8 1.64 -3.59 6.87
All mortality 275 Calgary 1 12 3.92 -1.55 9.39
All mortality 275 Edmonton 1 12 1.19 -4.25 6.62
All mortality 275 Halifax 1 12 4.82 -5.07 14.71
All mortality 275 Hamilton 1 12 4.41 -0.52 9.33
All mortality 275 Montreal 1 12 1.27 -0.28 2.81
All mortality 275 Ottawa 1 12 1.54 -2.83 5.92
All mortality 275 Quebec City 1 12 -0.86 -5.89 417
All mortality 275 St Johns 1 12 9.07 -0.69 18.83
All mortality 275 Toronto 1 12 1.94 0.57 3.31
All mortality 275 Vancouver 1 12 1.69 -1.44 483
All mortality 275 Windsor 1 12 5.94 1.54 10.34
All mortality 275 Winnipeg 1 12 1.43 -4.31 7.18
All mortality 275 Calgary 2 4 0.25 -4.69 5.19
All mortality 275 Edmonton 2 4 2.49 -2.41 7.39
All mortality 275 Halifax 2 4 -3.62 -12.99 5.75
All mortality 275 Hamilton 2 4 -0.16 -4.99 4.70
All mortality 275 Montreal 2 4 2.68 1.25 411
All mortality 275 Ottawa 2 4 -0.42 -4.46 3.63
All mortality 275 Quebec City 2 4 3.44 -1.08 7.96
All mortality 275 St Johns 2 4 6.26 -3.38 15.91
All mortality 275 Toronto 2 4 2.28 0.96 3.60
All mortality 275 Vancouver 2 4 0.03 -2.76 2.81
All mortality 275 Windsor 2 4 -0.22 -4.51 4.08
All mortality 275 Winnipeg 2 4 3.05 -1.67 7.78
All mortality 275 Calgary 2 8 0.82 -4.50 6.14
All mortality 275 Edmonton 2 8 2.40 -2.73 7.53
All mortality 275 Halifax 2 8 -4.39 -14.20 5.42
All mortality 275 Hamilton 2 8 -0.69 -5.76 4.38
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Table C-2. City specific percent change (x1000) in mortality/hospital admissions associated with a 10 ug/m 3increase in
PM, 5 for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

. La dffyr Effect 95% CI
Outcome Age group City perigd (tim):a) (% change) Lower Upper
All mortality 275 Montreal 2 8 2.49 1.00 3.98
All mortality 275 Ottawa 2 8 -0.53 -4.78 3.73
All mortality 275 Quebec City 2 8 3.54 -1.19 8.27
All mortality 275 St Johns 2 8 6.40 -3.53 16.32
All mortality 275 Toronto 2 8 2.07 0.71 3.42
All mortality 275 Vancouver 2 8 0.92 -2.05 3.88
All mortality 275 Windsor 2 8 -0.11 -4.55 4.34
All mortality 275 Winnipeg 2 8 1.37 -3.85 6.59
All mortality 275 Calgary 2 12 0.26 -5.37 5.89
All mortality 275 Edmonton 2 12 1.23 -4.21 6.68
All mortality 275 Halifax 2 12 -3.23 -13.20 6.74
All mortality 275 Hamilton 2 12 -0.85 -6.05 4.34
All mortality 275 Montreal 2 12 2.53 0.99 4.07
All mortality 275 Ottawa 2 12 -0.99 -5.45 3.48
All mortality 275 Quebec City 2 12 3.69 -1.30 8.68
All mortality 275 St Johns 2 12 6.37 -3.54 16.29
All mortality 275 Toronto 2 12 2.21 0.83 3.60
All mortality 275 Vancouver 2 12 0.26 -2.87 3.39
All mortality 275 Windsor 2 12 0.54 -3.97 5.06
All mortality 275 Winnipeg 2 12 -1.46 -7.17 4.26
All mortality <75 Calgary 0 4 0.41 -4.30 5.13
All mortality <75 Edmonton 0 4 1.63 -2.91 6.17
All mortality <75 Halifax 0 4 7.09 -0.92 156.09
All mortality <75 Hamilton 0 4 -4.31 -8.99 0.37
All mortality <75 Montreal 0 4 -0.27 -1.66 1.13
All mortality ‘ <75 Ottawa 0 4 2.36 -1.40 6.11
All mortality <75 Quebec City 0 4 1.25 -3.24 5.74
All mortality <75 St Johns 0 4 5.50 -4.31 16.32
All mortality <75 Toronto 0 4 0.95 -0.36 227
All mortality <75 Vancouver 0 4 1.34 -1.57 4.24
All mortality <75 Windsor 0 4 -1.14 -5.53 3.25
All mortality <75 Winnipeg 0 4 0.76 -4.21 5.74
All mortality <75 Calgary 0 8 0.21 -4.86 5.28
All mortality <75 Edmonton 0 8 0.02 -4.81 4.85
All mortality <75 Halifax 0 8 7.91 -0.54 16.36
All mortality <75 Hamilton 0 8 -4.98 -9.87 -0.09
All mortality <75 Montreal 0 8 -0.32 -1.77 1.13
All mortality <75 Ottawa 0 8 215 -1.80 6.10
All mortality <75 Quebec City 0 8 1.86 -2.84 6.56
All mortality <75 St Johns 0 8 443 -5.63 14.48
All mortality <75 Toronto 0 8 1.07 -0.28 2.41
All mortality <75 Vancouver 0 8 1.62 -1.46 4.7
All mortality <75 Windsor 0 8 -0.92 -5.46 3.63
All mortality <75 Winnipeg 0 8 2.71 -2.75 8.17
All mortality <75 Calgary 0 12 1.23 -4.09 6.54
All mortality <75 Edmonton 0 12 -0.10 -5.22 5.02
All mortality <75 Halifax 0 12 717 -1.48 15.82
All mortality <75 Hamilton 0 12 -5.21 -10.23 -0.19
All mortality <75 Montreal 0 12 -0.59 -2.09 0.91
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Table C-2. City specific percent change ($x1000) in mortality/hospital admissions associated with a 10 ug/m %increase in
PM, 5 for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

. La dffyr Effect 95% CI
Outcome Age group City perigd (timye) (% change) Lower Upper
All mortality <75 Ottawa 0 12 2.10 -2.01 6.21
All mortality <75 Quebec City 0 12 2.97 -1.97 7.92
All mortality <75 St Johns 0 12 463 -5.41 14.67
All mortality <75 Toronto 0 12 1.08 -0.30 245
All mortality <75 Vancouver 0 12 1.85 -1.41 5.10
All mortality <75 Windsor 0 12 -0.76 -5.40 3.87
All mortality <75 Winnipeg 0 12 3.41 -2.55 9.38
All mortality <75 Calgary 1 4 -0.76 -5.43 3.92
All mortality <75 Edmonton 1 4 -1.89 -6.48 2.7
All mortality <75 Halifax 1 4 2.05 -5.92 10.01
All mortality <75 Hamilton 1 4 413 -0.17 8.43
All mortality <75 Montreal 1 4 0.72 -0.67 2.1
All mortality <75 Ottawa 1 4 0.36 -3.39 4.12
All mortality <75 Quebec City 1 4 1.00 -3.45 5.45
All mortality <75 St Johns 1 4 0.53 -9.43 1048
All mortality <75 Toronto 1 4 0.99 -0.33 2.31
All mortality <75 Vancouver 1 4 2.60 -0.30 5.50
All mortality <75 Windsor 1 4 -0.62 -5.04 3.80
All mortality <75 Winnipeg 1 4 1.05 -4.00 6.10
All mortality <75 Calgary 1 8 3.33 -1.69 8.36
All mortality <75 Edmonton 1 8 -1.45 -6.25 3.35
All mortality <75 Halifax 1 8 0.96 -7.47 9.40
All mortality <75 Hamilton 1 8 3.67 -0.83 8.17
All mortality <75 Montreal 1 8 0.44 -1.01 1.90
All mortality <75 Ottawa 1 8 0.34 -3.64 4.32
All mortality <75 Quebec City 1 8 0.23 -4.41 4.88
All mortality <75 St Johns 1 8 0.69 -9.45 10.84
All mortality <75 Toronto 1 8 0.93 -0.42 2.28
All mortality <75 Vancouver 1 8 279 -0.30 5.88
All mortality <75 Windsor 1 8 -0.73 -5.28 3.83
All mortality <75 Winnipeg 1 8 1.61 -3.93 7.16
All mortality <75 Calgary 1 12 1.54 -3.76 6.85
All mortality <75 Edmonton 1 12 0.44 -4.68 5.57
All mortality <75 Halifax 1 12 0.19 -8.38 8.75
All mortality <75 Hamilton 1 12 2.16 -2.47 6.78
All mortality <75 Montreal 1 12 0.43 -1.07 1.94
All mortality <75 Ottawa 1 12 1.01 -3.12 513
All mortality <75 Quebec City 1 12 0.10 -4.79 4.99
All mortality <75 St Johns 1 12 0.37 -9.75 10.49
All mortality <75 Toronto 1 12 1.02 -0.35 2.40
All mortality <75 Vancouver 1 12 3.06 -0.20 6.33
All mortality <75 Windsor 1 12 -0.50 -5.12 4.13
All mortality <75 Winnipeg 1 12 1.90 -4.12 7.91
All mortality <75 Calgary 2 4 3.18 -1.47 7.83
All mortality <75 Edmonton 2 4 -0.93 -5.56 3.70
All mortality <75 Halifax 2 4 -0.09 -8.00 7.82
All mortality <75 Hamilton 2 4 0.29 -4.19 4.78
All mortality <75 Montreal 2 4 0.22 -1.17 1.62
All mortality <75 Oftawa 2 4 -0.37 -4.26 3.53
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Table C-2. City specific percent change (Bx1000) in mortality/hospital admissions associated with a 10 ug/m 3increase in
PM, 5 for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

. La dffyr Effect 95% Cl
Outcome Age group City pericng (timye) (% change) Lower Upper
All mortality <75 Quebec City 2 4 1.17 -3.37 5.71
All mortality <75 St Johns 2 4 5.55 -4.13 15.24
All mortality <75 Toronto 2 4 -0.84 -2.17 0.49
All mortality <75 Vancouver 2 4 0.86 -2.07 3.78
All mortality <75 Windsor 2 4 1.46 -2.80 5.72
All mortality <75 Winnipeg 2 4 3.27 -1.70 8.23
All mortality <75 Calgary 2 8 2.96 -2.06 7.98
All mortality <75 Edmonton 2 8 -0.43 -5.28 4.42
All mortality <75 Halifax 2 8 -0.60 -8.87 7.67
All mortality <75 Hamilton 2 8 -0.21 -4.90 4.48
All mbrtality <75 Montreal 2 8 0.53 -0.92 1.99
All mortality <75 Ottawa 2 8 0.65 -3.45 4,75
All mortality <75 Quebec City 2 8 0.82 -3.93 5.57
All mortality <75 St Johns 2 8 5.29 -4.56 15.15
All mortality <75 Toronto 2 8 -0.78 -2.14 0.58
All mortality <75 Vancouver 2 8 0.64 -2.46 3.75
All mortality <75 Windsor 2 8 1.42 -3.00 5.84
All mortality <75 Winnipeg 2 8 0.98 -4.57 6.53
All mortality <75 Calgary 2 12 2.1 -3.28 7.50
All mortality <75 Edmonton 2 12 -0.10 -5.21 5.01
All mortality <75 Halifax 2 12 -0.65 -9.12 7.81
All mortality <75 Hamilton 2 12 -0.71 -5.53 4.1
All mortality <75 Montreal 2 12 0.38 -1.12 1.89
All mortality <75 Ottawa 2 12 -0.57 -4.88 3.75
All mortality <75 Quebec City 2 12 1.64 -3.37 6.66
All mortality <75 St Johns 2 12 5.21 -4.62 15.03
All mortality <75 Toronto 2 12 -0.83 -2.22 0.55
All mortality <75 Vancouver 2 12 0.37 -2.91 3.65
All mortality <75 Windsor 2 12 243 -2.06 6.93
All mortality <75 Winnipeg 2 12 0.91 -5.14 6.96
CVD mortality All Calgary 0 4 1.81 -3.50 711
CVD mortality All Edmonton 0 4 0.63 -4.56 5.82
CVD mortality All Halifax 0 4 8.23 -1.42 17.89
CVD mortality All Hamilton 0 4 2.27 -2.98 7.52
CVD mortality All Montreal 0 4 -1.17 -2.79 0.46
CVD mortality All Ottawa 0 4 -0.35 -4.63 3.93
CVD mortality All Quebec City 0 4 -1.50 -6.64 3.65
CVD mortality All St Johns 0 4 2.83 -8.08 13.74
CVD mortality All Toronto 0 4 0.71 -0.83 2.24
CVD mortality All Vancouver 0 4 2.20 -0.88 5.28
CVD mortality All Windsor 0 4 -3.67 -8.33 0.99
CVD mortality All Winnipeg 0 4 -2.71 -8.33 2.90
CVD mortality All Calgary 0 8 0.76 -4.90 6.41
CVD mortality All Edmonton 0 8 0.68 -4.79 6.15
CVD mortality All Halifax 0 8 8.35 -1.89 18.58
CVD mortality All Hamilton 0 8 0.31 -5.18 5.80
CVD mortality All Montreal 0 8 -1.11 -2.80 0.58
CVD mortality All Ottawa 0 8 -0.66 -5.15 3.83
CVD mortality All Quebec City 0 8 -2.89 -8.30 2.51

170



Table C-2. City specific percent change (Bx1000) in mortality/hospital admissions associated with a 10 ug/m ®increase in
PM, 5 for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

. La dfiyr Effect 95% ClI
Outcome Age group City perigd (timye) (% change) Lower Upper
CVD mortality All St Johns 0 8 1.89 -9.24 13.02
CVD mortality All Toronto 0 8 0.48 -1.10 2.06
CVD mortality All Vancouver 0 8 1.96 -1.34 5.25
CVD mortality All Windsor 0 8 -4.47 -9.26 0.33
CVD mortality All Winnipeg 0 8 -2.59 -8.73 3.55
CVD mortality All Calgary 0 12 -0.06 -6.03 5.91
CVD mortality All Edmonton 0 12 0.89 -4.95 6.73
CVD mortality All Halifax 0 12 8.32 -2.08 18.72
CVD mortality All Hamilton 0 12 0.77 -4.84 6.39
CVD mortality All Montreal 0 12 -1.61 -3.36 0.15
CVD mortality All Ottawa 0 12 -2.03 -6.72 2.65
CVD mortality All Quebec City 0 12 0.05 -5.63 5.73
CVD mortality All St Johns 0 12 2.33 -8.80 13.45
CVD mortality All Toronto 0 12 047 -1.13 2.08
CVD mortality All Vancouver 0 12 0.87 -2.60 4.35
CVD mortality All Windsor 0 12 -4.99 -9.90 -0.08
CVD mortality All Winnipeg 0 12 -1.39 -8.08 5.30
CVD mortality All Calgary 1 4 -5.32 -10.70 0.05
CVD mortality All Edmonton 1 4 -0.67 -5.96 462
CVD mortality - All Halifax 1 4 1.56 -8.43 11.55
CVD mortality All Hamilton 1 4 7.10 2.03 12.18
CVD mortality All Montreal 1 4 1.22 -0.39 2.82
CVD mortality All Ottawa 1 4 047 -3.84 478
CVD mortality All Quebec City 1 4 0.84 -4.19 5.87
CVD mortality All St Johns 1 4 6.60 -3.90 17.11
CVD mortality All Toronto 1 4 1.14 -0.39 2.67
CVD mortality All Vancouver 1 4 -0.07 -3.16 3.02
CVD mortality All Windsor 1 4 4.58 0.12 9.03
CVD mortality All Winnipeg 1 4 -0.30 -5.62 5.02
CVD mortality All Calgary 1 8 -1.66 -7.39 4.07
CVD mortality All Edmonton 1 8 1.45 -4.10 7.01
CVD mortality All Halifax 1 8 1.97 -8.58 12.53
CVD mortality All Hamilton 1 8 5.41 0.08 10.75
CVD mortality All Montreal 1 8 0.70 -0.99 2.38
CVD mortality All Ottawa 1 8 0.35 -4.18 4.88
CVD mortality All Quebec City 1 8 0.13 -5.11 5.38
CVD mortality All St Johns 1 8 8.02 -2.69 18.73
CVD mortality All Toronto 1 8 1.09 -0.48 2.65
CVD mortality All Vancouver 1 8 0.30 -3.00 3.61
CVD mortality All Windsor 1 8 4.37 -0.25 8.99
CVD mortality All Winnipeg 1 8 -1.85 -7.66 3.96
CVD mortality All Calgary 1 12 -0.81 -6.85 522
CVD mortality All Edmonton 1 12 2.57 -3.35 8.49
CVD mortality All Halifax 1 12 1.04 -9.68 11.76
CVD mortality All Hamilton 1 12 5.66 0.22 11.10
CVD mortality All Montreal 1 12 0.34 -1.41 2.09
CVD mortality All Ottawa 1 12 0.85 -3.86 5.55
CVD mortality All Quebec City 1 12 0.91 -4.65 6.46
CVD mortality All St Johns 1 12 7.17 -3.54 17.88
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Table C-2. City specific percent change (Bx1000) in mortality/hospital admissions associated with a 10 ug/m %increase in

PM, 5 for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

. La dfryr Effect 95% ClI
Outcome Age group City perigd _(timye) (% change) Lower Upper
CVD mortality All Toronto 1 12 1.08 -0.52 2.67
CVD mortality All Vancouver 1 12 0.67 -2.80 415
CVD mortality All Windsor 1 12 4.72 0.01 9.43
CVD mortality All Winnipeg 1 12 -0.88 -7.24 5.47
CVD mortality All Calgary 2 4 1.66 -3.61 6.94
CVD mortality All Edmonton 2 4 -0.80 -6.15 4.56
CVD mortality All Halifax 2 4 -0.76 -10.60 9.08
CVD mortality All Hamilton 2 4 0.68 -4.71 6.06
CVD mortality All Montreal 2 4 2.06 0.47 3.65
CVD mortality All Ottawa 2 4 -0.08 -4.41 4.26
CVD mortality All Quebec City 2 4 3.67 -1.43 8.76
CVD mortality All St Johns 2 4 4.33 -6.43 15.09
CVD mortality All Toronto 2 4 2.06 0.52 3.59
CVD mortality All Vancouver 2 4 0.28 -2.81 3.37
CVD mortality All Windsor 2 4 -2.10 -6.66 2.46
CVD mortality All Winnipeg 2 4 4.71 -0.50 9.93
CVD mortality All Calgary 2 8 1.83 -3.83 7.49
CVD mortality All Edmonton 2 8 0.50 -5.07 6.08
CVD mortality All Halifax 2 8 0.31 -9.89 10.51
CVD mortality All Hamilton 2 8 1.12 -4.49 6.73
CVD mortality All Montreal 2 8 2.14 0.48 3.80
CVD mortality All Ottawa 2 8 -0.20 -4.77 4.38
CVD mortality All Quebec City 2 8 3.27 -2.07 8.62
CVD mortality All St Johns 2 8 4.46 -6.52 15.45
CVD mortality All Toronto 2 8 2.08 0.50 3.65
CVD mortality All Vancouver 2 8 1.21 -2.07 4.49
CVD mortality All Windsor 2 8 -1.52 -6.24 3.21
CVD mortality All Winnipeg 2 8 2.94 -2.87 8.75
CVD mortality All Calgary 2 12 042 -5.61 6.45
CVD mortality All Edmonton 2 12 -0.44 -6.34 5.47
CVD mortality All Halifax 2 12 0.79 -9.65 11.22
CVD mortality All Hamilton 2 12 1.34 -4.41 7.09
CVD mortality All Montreal 2 12 2.26 0.54 3.98
CVD mortality All Ottawa 2 12 -2.08 -6.87 272
CVD mortality All Quebec City 2 12 2.56 -3.06 8.17
CVD mortality All St Johns 2 12 3.98 -6.98 14.94
CVD mortality All Toronto 2 12 2.33 0.72 3.94
CVD mortality All Vancouver 2 12 0.77 -2.68 4.23
CVD mortality All Windsor 2 12 -0.96 -5.77 3.85
CVD mortality All Winnipeg 2 12 0.61 -5.78 7.00
CVD mortality 275 Calgary 0 4 2.07 -4.83 8.97
CVD mortality 275 Edmonton 0 4 -2.43 -9.55 4.69
CVD mortality 275 Halifax 0 4 5.54 -8.01 19.09
CVD mortality 275 Hamilton 0 4 6.33 -0.35 13.02
CVD mortality 275 Montreal 0 4 -1.08 -3.24 1.08
CVD mortality 275 Ottawa 0 4 -4.12 -9.88 1.63
CVD mortality 275 Quebec City 0 4 1.94 -4.74 8.62
CVD mortality 275 St Johns 0 4 0.23 -14.48 14.95
CVD mortality 275 Toronto 0 4 1.03 -0.93 3.00
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Table C-2. City specific percent change (Bx1000) in mortality/hospital admissions associated with a 10 ug/m %increase in

PM, 5 for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

. La dffyr Effect 95% Cl
Outcome Age group City perigd (tim{e) (% change) Lower Upper
CVD mortality 275 Vancouver 0 4 1.19 -2.67 5.05
CVD mortality 275 Windsor 0 4 -4.16 -10.02 1.70
CVD mortality 275 Winnipeg 0 4 -5.17 -12.39 2.06
CVD mortality 275 Calgary 0 8 0.82 -6.57 8.20
CVD mortality 275 Edmonton 0 8 -1.77 -9.25 5.72
CVD mortality 275 Halifax 0 8 5.55 -8.67 19.77
CVD mortality 275 Hamilton 0 8 3.68 -3.36 10.72
CVD mortality 275 Montreal 0 8 -0.97 -3.21 1.27
CVD mortality 275 Ottawa 0 8 -4.62 -10.69 1.46
CVD mortality 275 Quebec City 0 8 0.27 -6.77 7.31
CVD mortality 275 St Johns 0 8 -0.99 -15.85 13.98
CVD mortality 275 Toronto 0 8 0.50 -1.52 2.52
CVD mortality 275 Vancouver 0 8 1.00 -3.12 513
CVD mortality 275 Windsor 0 8 -5.28 -11.29 0.73
CVD mortality 275 Winnipeg 0 8 -6.23 -14.18 1.72
CVD mortality 275 Calgary 0 12 -0.31 -8.18 7.56
CVD mortality 275 Edmonton 0 12 -2.02 -10.02 5.99
CVD mortality 275 Halifax 0 12 5.62 -8.74 19.98
CVD mortality 275 Hamilton 0 12 417 -3.03 11.37
CVD mortality 275 Montreal 0 12 -1.47 -3.79 0.86
CVD mortality 275 Ottawa 0 12 -6.08 -12.43 0.28
CVD mortality 275 Quebec City 0 12 3.02 -4.41 10.44
CVD mortality 275 St Johns 0 12 -0.06 -15.01 14.88
CVD mortality 275 Toronto 0 12 0.34 -1.71 2.40
CVD mortality 275 Vancouver 0 12 -0.30 -4.65 4.05
CVD mortality 275 Windsor 0 12 -5.54 -11.71 0.63
CVD mortality 275 Winnipeg 0 12 -6.69 -15.40 2.03
CVD mortality 275 Calgary 1 4 -5.45 -12.43 1.53
CVD mortality 275 Edmonton 1 4 0.76 -6.22 7.75
CVD mortality 275 Halifax 1 4 -0.02 -14.38 14.33
CVD mortality 275 Hamilton 1 4 8.45 1.72 15.17
CVD mortality 275 Montreal 1 4 2.23 0.13 4.33
CVD mortality 275 Ottawa 1 4 2.28 -3.38 7.95
CVD mortality 275 Quebec City 1 4 1.19 -5.36 7.73
CVD mortality 275 St Johns 1 4 4.03 -10.04 18.09
CVD mortality 275 Toronto 1 4 2.79 0.84 4.74
CVD mortality 275 Vancouver 1 4 -0.64 -4.54 3.27
CVD mortality 275 Windsor 1 4 6.75 1.23 12.28
CVD mortality 275 Winnipeg 1 4 0.96 -5.69 7.61
CVD mortality 275 Calgary 1 8 -3.02 -10.46 443
CVD mortality 275 Edmonton 1 8 2.61 -478 10.00
CVD mortality 275 Halifax 1 8 2.23 -12.90 17.36
CVD mortality 275 Hamilton 1 8 7.16 0.05 14.26
CVD mortality 275 Montreal 1 8 1.69 -0.52 3.89
CVD mortality 275 Ottawa 1 8 2.16 -3.78 8.09
CVD mortality 275 Quebec City 1 8 -0.16 -7.03 6.72
CVD mortality 275 St Johns 1 8 6.09 -8.23 20.42
CVD mortality 275 Toronto 1 8 2.77 0.78 477
CVD mortality 275 Vancouver 1 8 -0.47 -4.65 3.70
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Table C-2. City specific pércent change (Bx1000) in mortality/hospital admissions associated with a 10 ug/m ®increase in

PM, s for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

. La dfiyr Effect 95% CI
Outcome Age group City perigd (timye) (% change)  Lower Upper
CVD mortality 275 Windsor 1 8 6.55 0.80 12.29
CVD mortality 275 Winnipeg 1 8 0.13 -7.11 7.37
CVD mortality 275 Calgary 1 12 -2.05 -9.89 5.79
CVD mortality 275 Edmonton 1 12 242 -5.48 10.32
CVD mortality 275 Halifax 1 12 1.67 -13.82 17.15
CVD mortality 275 Hamilton 1 12 7.68 0.41 14.94
CVD mortality 275 Montreal 1 12 1.30 -0.99 3.60
CVD mortality 275 Ottawa 1 12 2.61 -3.55 8.76
CVD mortality 275 Quebec City 1 12 0.78 -6.51 8.06
CVD mortality 275 St Johns 1 12 4.89 -9.44 19.22
CVD mortality 275 Toronto 1 12 2.60 0.57 463
CVD mortality 275 Vancouver 1 12 -0.75 -5.13 3.64
CVD mortality 275 Windsor 1 12 7.52 1.65 13.38
CVD mortality 275 Winnipeg 1 12 1.08 -6.92 9.07
CVD mortality 275 Calgary 2 4 -0.28 -7.21 6.65
CVD mortality 275 Edmonton 2 4 1.24 -5.77 8.25
CVD mortality 275 Halifax 2 4 -9.80 -24.33 473
CVD mortality 275 Hamilton 2 4 2.52 -4.57 9.61
CVD mortality 275 Montreal 2 4 3.04 0.95 5.13
CVD mortality 275 Ottawa 2 4 -1.08 -6.78 462
CVD mortality 275 Quebec City 2 4 3.92 -2.80 10.63
CVD mortality 275 St Johns 2 4 0.77 -13.81 15.35
CVD mortality 275 Toronto 2 4 3.89 1.93 5.84
CVD mortality 275 Vancouver 2 4 -0.21 -4.09 3.66
CVD mortality 275 Windsor 2 4 -1.96 -7.69 3.77
CVD mortality 275 Winnipeg 2 4 278 -3.93 9.48
CVD mortality 275 Calgary 2 8 -0.27 -7.71 7.16
CVD mortality 275 Edmonton 2 8 0.53 -6.77 7.84
CVD mortality 275 Halifax 2 8 -9.22 -24.40 5.96
CVD mortality 275 Hamilton 2 8 3.76 -3.65 11.16
CVD mortality 275 Montreal 2 8 2.86 0.68 5.05
CVD mortality 275 Ottawa 2 8 -2.49 -8.49 3.52
CVD mortality 275 Quebec City 2 8 3.14 -3.93 10.21
CVD mortality 275 St Johns 2 8 215 -12.74 17.03
CVD mortality 275 Toronto 2 8 3.79 1.78 5.80
CVD mortality 275 Vancouver 2 8 1.07 -3.04 5.19
CVD mortality 275 Windsor 2 8 -1.53 -7.46 4.41
CVD mortality 275 Winnipeg 2 8 0.87 -6.57 8.30
CVD mortality 275 Calgary 2 12 -2.25 -10.11 5.62
CVD mortality 275 Edmonton 2 12 -0.39 -8.17 7.39
CVD mortality 275 Halifax 2 12 -8.57 -24.05 6.92
CVD mortality 275 Hamilton 2 12 3.67 -3.94 11.27
CVD mortality 275 Montreal 2 12 272 0.46 4.98
CVD mortality 275 Ottawa 2 12 -4.44 -10.70 1.83
CVD mortality 275 Quebec City 2 12 1.66 -5.74 9.06
CVD mortality 275 St Johns 2 12 1.76 -13.07 16.58
CVD mortality 275 Toronto 2 12 4.20 214 6.25
CVD mortality 275 Vancouver 2 12 0.72 -3.61 5.06
CVD mortality 275 Windsor 2 12 -0.59 -6.64 5.45
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Table C-2. City specific percent change (Bx1000) in mortality/hospital admissions associated with a 10 ug/m Yincrease in
PM, 5 for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

. La dffyr Effect 95% Cl
Outcome Age group City perigd (timye) (% change)  Lower Upper
CVD mortality 275 Winnipeg 2 12 -3.45 -11.60 4.70
CVD mortality <75 Calgary 0 4 1.31 -7.00 9.63
CVD mortality <75 Edmonton 0 4 4.21 -3.38 11.81
CVD mortality <75 Halifax 0 4 11.49 -2.38 25.36
CVD mortality <75 Hamilton 0 4 -3.87 -12.36 4.62
CVD mortality <75 Montreal 0 4 -1.33 -3.79 1.14
CVD mortality <75 Ottawa 0 4 4.70 -1.69 11.10
CVD mortality <75 Quebec City 0 4 -6.30 -14.37 1.77
CVD mortality <75 St Johns 0 4 6.50 -9.77 22.77
CVD mortality <75 Toronto 0 4 0.20 -2.27 2.67
CVD mortality <75 Vancouver 0 4 3.97 -1.16 9.09
CVD mortality <75 Windsor 0 4 -2.77 -10.48 4.93
CVD mortality <75 Winnipeg 0 4 0.97 -7.98 9.92
CVD mortality <75 Calgary 0 8 0.30 -8.56 9.16
CVD mortality <75 Edmonton 0 8 3.53 -4.55 11.61
CVD mortality <75 Halifax 0 8 12.30 -2.52 27.12
CVD mortality <75 Hamilton 0 8 -4.84 -13.63 3.95
CVD mortality <75 Montreal 0 8 -1.34 -3.92 1.24
CVD mortality <75 Ottawa 0 8 4.36 -2.34 11.05
CVD mortality <75 " Quebec City 0 8 -7.06 -15.55 1.43
CVD mortality <75 St Johns 0 8 5.66 -11.00 22.32
CVD mortality <75 Toronto 0 8 0.47 -2.06 2.99
CVD mortality <75 Vancouver 0 8 3.69 -1.80 9.18
CVD mortality <75 Windsor 0 8 -3.00 -10.94 4,94
CVD mortality <75 Winnipeg 0 8 2.99 -6.67 12.65
CVD mortality <75 Calgary 0 12 -0.36 -9.66 8.93
CVD mortality <75 Edmonton 0 12 412 -4.49 12.72
CVD mortality <75 Halifax 0 12 11.60 -3.57 26.77
CVD mortality <75 Hamilton 0 12 -4.49 -13.52 453
CVD mortality <75 Montreal 0 12 -1.80 -4.47 0.87
CVD mortality <75 Ottawa 0 12 2.90 -4.06 9.86
CVD mortality <75 Quebec City 0 12 -3.79 -12.66 5.07
CVD mortality <75 St Johns 0 12 5.55 -11.12 22,22
CVD mortality <75 Toronto 0 12 0.69 -1.88 3.27
CVD mortality <75 Vancouver 0 12 3.1 -2.68 8.89
CVD mortality <75 Windsor 0 12 -4.07 -12.20 4.05
CVD mortality <75 Winnipeg 0 12 5.83 -4.63 16.29
CVD mortality <75 Calgary 1 4 1.91 -17.31 21.12
CVD mortality <75 Edmonton 1 4 3.79 -12.31 19.89
CVD mortality <75 Halifax 1 4 -6.22 -36.42 23.98
CVD mortality <75 -~ Hamilton 1 4 -2.80 -21.45 15.86
CVD mortality <75 Montreal 1 4 3.92 -1.46 9.30
CVD mortality <75 Ottawa 1 4 -4.49 -19.48 10.49
CVD mortality <75 Quebec City 1 4 -9.83 -27.85 8.20
CVD mortality <75 St Johns 1 4 -5.23 -42.26 31.79
CVD mortality <75 - Toronto 1 4 -2.75 -8.60 3.10
CVD mortality <75 Vancouver 1 4 1.77 -9.49 13.02
CVD mortality <75 Windsor 1 4 -13.70 -33.81 6.41
CVD mortality <75 Winnipeg 1 4 -15.16 -39.09 8.77
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Table C-2. City specific percent change (fx1000) in mortality/hospital admissions associated with a 10 ug/m %increase in

PM, 5 for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

. La dffyr Effect 95% Cl
Outcome Age group City perigd (timye) (% change) Lower Upper
CVD mortality <75 Calgary 1 8 -2.77 -24.04 18.49
CVD mortality <75 Edmonton 1 8 6.28 -10.87 23.44
CVD mortality <75 Halifax 1 8 -5.71 -37.91 26.49
CVD mortality <75 Hamilton 1 8 -4.11 -23.43 15.22
CVD mortality <75 Montreal 1 8 2.22 -3.40 7.85
CVD mortality <75 Ottawa 1 8 -6.71 -22.38 8.97
CVD mortality <75 Quebec City 1 8 -6.88 -25.67 11.91
CVD mortality <75 St Johns 1 8 -10.45 -50.96 30.06
CVD mortality <75 Toronto 1 8 -2.48 -8.49 3.53
CVD mortality <75 Vancouver 1 8 -1.05 -13.14 11.05
CVD mortality <75 Windsor 1 8 -17.03 -38.00 3.94
CVD mortality <75 Winnipeg 1 8 -19.00 -46.26 8.26
CVD mortality <75 Calgary 1 12 -4.08 -28.40 20.25
CVD mortality <75 Edmonton 1 12 2.31 -6.65 11.28
CVD mortality <75 Halifax 1 12 0.58 -14.30 15.46
CVD mortality <75 Hamilton 1 12 -5.88 -25.87 14.11
CVD mortality <75 Montreal 1 12 2.37 -3.48 8.23
CVD mortality <75 Ottawa 1 12 -5.32 -21.86 11.22
CVD mortality <75 Quebec City 1 12 -8.03 -27.91 11.84
CVD mortality <75 St Johns 1 12 9.45 -6.78 25.68
CVD mortality <75 Toronto 1 12 -2.18 -8.30 3.93
CVD mortality <75 Vancouver 1 12 -0.35 -13.25 12.54
CVD mortality <75 Windsor 1 12 -14.31 -36.07 7.45
CVD mortality <75 Winnipeg 1 12 -4.11 -14.63 6.41
CVD mortality <75 Calgary 2 4 4.65 -3.52 12.81
CVD mortality <75 Edmonton 2 4 -3.48 -11.76 4.81
CVD mortality <75 Halifax 2 4 6.99 -6.41 20.38
CVD mortality <75 Hamilton 2 4 -1.77 -10.05 6.51
CVD mortality <75 Montreal 2 4 0.76 -1.68 3.20
CVD mortality <75 Ottawa 2 4 1.25 -5.42 7.92
CVD mortality <75 Quebec City 2 4 3.06 -4.78 10.89
CVD mortality <75 St Johns 2 4 8.19 -7.84 24.23
CVD mortality <75 Toronto 2 4 -0.80 -3.28 1.67
CVD mortality <75 Vancouver 2 4 1.12 -3.99 6.22
CVD mortality <75 Windsor 2 4 -2.06 -9.59 5.48
CVD mortality <75 Winnipeg 2 4 7.85 -0.46 16.16
CVD mortality <75 Calgary 2 8 4.85 -3.93 13.62
CVD mortality <75 Edmonton 2 8 0.31 -8.35 8.97
CVD mortality <75 Halifax 2 8 9.05 -4.74 22.83
CVD mortality <75 Hamilton 2 8 -2.54 -11.15 6.07
CVD mortality <75 Montreal 2 8 1.17 -1.38 3.72
CVD mortality <75 Ottawa 2 8 2.70 -4.39 9.78
CVD mortality <75 Quebec City 2 8 3.23 -4.96 11.42
CVD mortality <75 St Johns 2 8 6.93 -9.41 23.27
CVD mortality <75 Toronto 2 8 -0.58 -3.11 1.96
CVD mortality <75 Vancouver 2 8 1.41 -4.04 6.85
CVD mortality <75 Windsor 2 8 -1.39 -9.25 6.46
CVD mortality <75 Winnipeg 2 8 6.55 -2.80 15.89
CVD mortality <75 Calgary 2 12 4.22 -5.28 13.72
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Table C-2. City specific percent change ($x1000) in mortality/hospital admissions associated with a 10 ug/m 3increase in
PM, 5 for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

: La dffyr Effect 95% Cl

Outcome Age group City perigd (tim};) (% change) Lower Upper
CVD mortality <75 Edmonton 2 12 -0.63 9.72 8.46
CVD mortality <75 Halifax 2 12 8.96 -5.21 23.13
CVD mortality <75 Hamilton 2 12 -1.95 -10.76 6.86
CVD mortality <75 Montreal 2 12 1.63 -1.01 4.27
CVD mortality <75 Ottawa 2 12 1.30 -6.18 8.78
CVD mortality <75 Quebec City 2 12 3.29 -5.35 11.94
CVD mortality <75 St Johns 2 12 6.59 -9.77 22.96
CVD mortality <75 Toronto 2 12 -0.58 -3.17 2.02
CVD mortality <75 Vancouver 2 12 1.01 -4.74 6.75
CVD mortality <75 Windsor 2 12 -1.34 -9.30 6.62
CVD mortality <75 Winnipeg 2 12 7.53 -2.82 17.87
Resp mortality All Calgary 0 4 -0.62 -11.77 10.53
Resp mortality All Edmonton 0 4 0.00 0.00
Resp mortality All Halifax 0 4 0.00 0.00
Resp mortality All Hamilton 0 4 -9.89 -22.03 2.24
Resp mortality All Montreal 0 4 1.61 -1.80 5.02
Resp mortality All Ottawa 0 4 -9.81 -19.87 0.25
Resp mortality All Quebec City 0 4 -13.70 -24.35 -3.05
Resp mortality All St Johns 0 4 3.59 -19.64 26.82
Resp mortality All Toronto 0 4 -0.75 -4.03 2.53
Resp mortality All Vancouver 0 4 -0.37 -6.72 5.97
Resp mortality All Windsor 0 4 10.48 -0.77 21.72
Resp mortality All Winnipeg 0 4 1.68 -10.16 13.52
Resp mortality All Calgary 0 8 -2.40 -14.81 10.01
Resp mortality All Edmonton 0 8 0.00 0.00
Resp mortality All Halifax 0 8 0.00 0.00
Resp mortality All Hamilton 0 8 -11.62 -24.14 0.91
Resp mortality All Montreal 0 8 1.65 -1.89 5.19
Resp mortality All Ottawa 0 8 -12.54 -23.03 -2.05
Resp mortality All Quebec City 0 8 -14.26 -25.43 -3.09
Resp mortality All St Johns 0 8 0.00 0.00
Resp mortality All Toronto 0 8 -1.65 -5.01 1.72
Resp mortality All Vancouver 0 8 -0.92 -7.67 5.83
Resp mortality All Windsor 0 8 8.28 -3.47 20.03
Resp mortality All Winnipeg 0 8 5.38 -7.71 18.48
Resp mortality All Calgary 0 12 -0.21 -13.18 12.76
Resp mortality All Edmonton 0 12 0.00 0.00
Resp mortality All Halifax 0 12 0.00 0.00
Resp mortality All Hamilton 0 12 -12.02 -24.87 0.84
Resp mortality All Montreal 0 12 1.33 -2.33 4,99
Resp mortality All Ottawa 0 12 -8.75 -19.59 2.09
Resp mortality All Quebec City 0 12 -14.00 -25.77 -2.23
Resp mortality All St Johns 0 12 0.00 0.00
Resp mortality All Toronto 0 12 -1.67 -5.09 1.75
Resp mortality All Vancouver 0 12 -0.61 -71.77 6.56
Resp mortality All Windsor 0 12 9.46 -2.59 21.51
Resp mortality All Winnipeg 0 12 8.12 -6.13 22.36
Resp mortality All Calgary 1 4 -0.51 -12.01 10.98
Resp mortality All Edmonton 1 4 -0.05 -10.72 10.61
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Table C-2. City specific percent change (Bx1000) in mortality/hospital admissions associated with a 10 ug/m %increase in

PM, s for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

. La dffyr Effect 95% ClI
Outcome Age group City perigd (timye) (% change)  Lower Upper
Resp mortality All Halifax 1 4 1.88 -17.30 21.07
Resp mortality All Hamilton 1 4 6.05 -4.38 16.47
Resp mortality All Montreal 1 4 2.35 -0.96 5.65
Resp mortality All Ottawa 1 4 3.31 -5.87 12.49
Resp mortality All Quebec City 1 4 -8.01 -18.65 2.62
Resp mortality All St Johns 1 4 6.37 -15.40 28.15
Resp mortality All Toronto 1 4 0.19 -3.08 3.46
Resp mortality All Vancouver 1 4 2.65 -3.54 8.83
Resp mortality All Windsor 1 4 -10.56 -22.95 1.84
Resp mortality All Winnipeg 1 4 -7.89 -20.34 4.55
Resp mortality All Calgary 1 8 -1.80 -14.27 10.67
Resp mortality All Edmonton 1 8 0.27 -10.84 11.38
Resp mortality All Halifax 1 8 0.00 0.00
Resp mortality All Hamilton 1 8 5.27 -5.63 16.17
Resp mortality All Montreal 1 8 0.96 -2.49 4.41
Resp mortality All Ottawa 1 8 4.34 -5.32 14.01
Resp mortality All Quebec City 1 8 -8.82 -19.88 2.23
Resp mortality All St Johns 1 8 0.00 0.00
Resp mortality All Toronto 1 8 0.16 -3.18 3.51
Resp mortality All Vancouver 1 8 1.84 -4.78 8.46
Resp mortality All Windsor 1 8 0.00 0.00
Resp mortality All Winnipeg 1 8 -14.19 -28.12 -0.26
Resp mortality All Calgary 1 12 -3.68 -17.03 9.67
Resp mortality All Edmonton 1 12 -1.61 -13.29 10.08
Resp mortality All Halifax 1 12 6.41 -13.74 26.55
Resp mortality All Hamilton 1 12 3.40 -7.84 14.64
Resp mortality All Montreal 1 12 0.97 -2.60 454
Resp mortality All Ottawa 1 12 3.37 -6.83 13.57
Resp mortality All Quebec City 1 12 -8.56 -20.30 3.17
Resp mortality All St Johns 1 12 1.89 -20.72 24.50
Resp mortality All Toronto 1 12 0.10 -3.31 3.50
Resp mortality All Vancouver 1 12 3.57 -3.50 10.63
Resp mortality All Windsor 1 12 0.00 0.00
Resp mortality All Winnipeg 1 12 -14.73 -30.01 0.55
Resp mortality All Calgary 2 4 -3.81 -156.17 7.56
Resp mortality All Edmonton 2 4 6.08 -3.92 16.08
Resp mortality All Halifax 2 4 -1.67 -22.48 19.15
Resp mortality All Hamilton 2 4 -4.06 -15.86 7.74
Resp mortality All Montreal 2 4 3.59 0.22 6.96
Resp mortality All Ottawa 2 4 0.00 0.00
Resp mortality All Quebec City 2 4 2.86 -7.43 13.14
Resp mortality All St Johns 2 4 22.74 1.91 43.57
Resp mortality All Toronto 2 4 1.14 -2.13 442
Resp mortality All Vancouver 2 4 -0.35 -6.64 5.95
Resp mortality All Windsor 2 4 6.08 --5.26 17.42
Resp mortality All Winnipeg 2 4 0.31 -11.58 12.21
Resp mortality All Calgary 2 8 -2.71 -15.08 9.66
Resp mortality All Edmonton 2 8 5.07 -5.63 15.77
Resp mortality All Halifax 2 8 -7.53 -29.91 14.86
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Table C-2. City specific percent change ($x1000) in mortality/hospital admissions associated with a 10 ug/m %increase in

PM, 5 for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

. La dffyr Effect 95% ClI
Outcome Age group City perigd (tim):a) (% change) Lower Upper
Resp mortality All Hamilton 2 8 -7.40 -19.74 493
Resp mortality All Montreal 2 8 294 -0.56 6.43
Resp mortality All Ottawa 2 8 0.00 0.00
Resp mortality All Quebec City 2 8 3.15 -7.74 14.04
Resp mortality All St Johns 2 8 0.00 0.00
Resp mortality All Toronto 2 8 0.95 -2.40 4.30
Resp mortality All Vancouver 2 8 -0.78 -7.51 5.95
Resp mortality All Windsor 2 8 4.89 -6.95 16.73
Resp mortality All Winnipeg 2 8 -3.75 -17.13 9.63
Resp mortality All Calgary 2 12 -3.17 -16.32 9.99
Resp mortality All Edmonton 2 12 2.82 -8.56 14.19
Resp mortality All Halifax 2 12 -7.63 -30.27 15.00
Resp mortality All Hamilton 2 12 -10.36 -23.27 2.55
Resp mortality All Montreal 2 12 3.89 0.28 7.50
Resp mortality All Ottawa 2 12 0.00 0.00
Resp mortality All Quebec City 2 12 418 -7.49 15.84
Resp mortality All St Johns 2 12 21.07 -0.37 42.51
Resp mortality All Toronto 2 12 0.75 -2.70 419
Resp mortality All Vancouver 2 12 -2.76 -9.88 4.36
Resp mortality All Windsor 2 12 6.25 -5.91 18.42
Resp mortality All Winnipeg 2 12 -8.82 -23.28 5.64
Resp mortality 275 Calgary 0 4 2.31 -11.58 16.20
Resp mortality 275 Edmonton 0 4 0.00 0.00
Resp mortality 275 Halifax 0 4 0.00 0.00
Resp mortality 275 Hamilton 0 4 -14.07 -29.56 1.41
Resp mortality 275 Montreal 0 4 1.80 -2.45 6.04
Resp mortality 275 Ottawa 0 4 -12.62 -25.74 0.50
Resp mortality 275 Quebec City 0 4 -16.90 -30.27 -3.53
Resp mortality 275 St Johns 0 4 -2.08 -32.87 28.72
Resp mortality 275 Toronto 0 4 -0.85 -4.82 3.12
Resp mortality 275 Vancouver 0 4 -0.26 -7.81 7.30
Resp mortality 275 Windsor 0 4 9.15 -5.28 23.58
Resp mortality 275 Winnipeg 0 4 1.18 -13.13 15.49
Resp mortality 275 Calgary 0 8 -0.62 -16.03 14.79
Resp mortality 275 Edmonton 0 8 0.00 0.00
Resp mortality 275 Halifax 0 8 0.00 0.00
Resp mortality 275 Hamilton 0 8 -14.49 -30.47 1.50
Resp mortality 275 Montreal 0 8 1.61 -2.80 6.02
Resp mortality 275 Ottawa 0 8 -14.00 -27.60 -0.40
Resp mortality 275 Quebec City 0 8 0.00 0.00
Resp mortality 275 St Johns 0 8 0.00 0.00
Resp mortality 275 Toronto 0 8 2.1 -6.18 1.96
Resp mortality 275 Vancouver 0 8 -0.46 -8.53 7.61
Resp mortality 275 Windsor 0 8 4.89 -10.17 19.95
Resp mortality 275 Winnipeg 0 8 5.57 -10.05 21.20
Resp mortality 275 Calgary 0 12 1.08 -16.11 17.28
Resp mortality 275 Edmonton 0 12 0.00 0.00
Resp mortality 275 Halifax 0 12 0.00 0.00
Resp mortality 275 Hamilton 0 12 -15.07 -31.44 1.31
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Table C-2. City specific percent change (Bx1000) in mortality/hospital admissions associated with a 10 ug/m %increase in
PM, 5 for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

. La dffyr Effect 95% Cl
Outcome Age group City perigd (timye) (% change)  Lower Upper
Resp mortality 275 Montreal 0 12 1.565 -3.01 6.12
Resp mortality 275 Ottawa 0 12 0.00 0.00
Resp mortality 275 Quebec City 0 12 -12.61 -27.38 2.16
Resp mortality 275 St Johns 0 12 0.00 0.00
Resp mortality 275 Toronto 0 12 -1.84 -5.97 2.30
Resp mortality 275 Vancouver 0 12 -0.33 -8.89 8.23
Resp mortality 275 Windsor 0 12 5.29 -10.32 20.90
Resp mortality 275 Winnipeg 0 12 7.84 -9.41 25.08
Resp mortality 275 Calgary 1 4 -1.60 -16.02 12.82
Resp mortality 275 Edmonton 1 4 -2.48 -16.70 11.75
Resp mortality 275 Halifax 1 4 0.00 0.00
Resp mortality 275 Hamilton 1 4 10.86 -1.74 23.46
Resp mortality 275 Montreal 1 4 1.37 -2.82 5.57
Resp mortality 275 Ottawa 1 4 7.22 -4.42 18.85
Resp mortality 275 Quebec City 1 4 -7.11 -20.31 6.09
Resp mortality 275 St Johns 1 4 11.73 -15.22 38.68
Resp mortality 275 Toronto 1 4 1.63 -2.42 5.48
Resp mortality 275 Vancouver 1 4 3.18 -4.22 10.58
Resp mortality 275 Windsor 1 4 -9.15 -24.96 6.65
Resp mortality 275 Winnipeg 1 4 -4.86 -19.41 9.69
Resp mortality 275 Calgary 1 8 -2.84 -18.58 12.90
Resp mortality 275 Edmonton 1 8 -2.33 -17.07 12.41
Resp mortality 275 Halifax 1 8 0.00 0.00
Resp mortality 275 Hamilton 1 8 10.53 -2.75 23.81
Resp mortality 275 Montreal 1 8 0.15 -4.22 4.53
Resp mortality 275 Ottawa 1 8 10.80 -1.62 23.22
Resp mortality 275 Quebec City 1 8 -9.49 -23.27 4.29
Resp mortality 275 St Johns 1 8 0.00 0.00
Resp mortality 275 Toronto 1 8 1.41 -2.61 5.44
Resp mortality 275 Vancouver 1 8 3.19 -4.73 11.11
Resp mortality 275 Windsor 1 8 -8.61 -24.93 7.72
Resp mortality 275 Winnipeg 1 8 -13.83 -30.19 2.53
Resp mortality 275 Calgary 1 12 0.00 0.00
Resp mortality 275 Edmonton 1 12 -3.85 -19.15 11.44
Resp mortality 275 Halifax 1 12 0.00 0.00
Resp mortality 275 Hamilton 1 12 8.72 -5.01 22.45
Resp mortality 275 Montreal 1 12 0.10 -4.41 4.61
Resp mortality 275 Ottawa 1 12 9.93 -3.32 23.19
Resp mortality 275 Quebec City 1 12 -10.08 -24.77 4.61
Resp mortality 275 St Johns 1 12 8.61 -19.26 36.49
Resp mortality 275 Toronto 1 12 0.00 0.00
Resp mortality 275 Vancouver 1 12 5.20 -3.25 13.66
Resp mortality 275 Windsor 1 12 0.00 0.00
Resp mortality 275 Winnipeg 1 12 -14.28 -32.29 3.73
Resp mortality 275 Calgary 2 4 -1.35 -16.39 12.69
Resp mortality 275 Edmonton 2 4 0.00 0.00
Resp mortality 275 Halifax 2 4 0.00 0.00
Resp mortality 275 Hamilton 2 4 -2.94 -17.57 11.69
Resp mortality 275 Montreal 2 4 7.57 3.47 11.67
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Table C-2. City specific percent change (8x1000) in mortality/hospital admissions associated with a 10 ug/m %increase in

PM, 5 for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

. La dflyr Effect 95% ClI
Outcome Age group City perigd (tim):a) (% change)  Lower Upper
Resp mortality 275 Ottawa 2 4 0.00 0.00
Resp mortality 275 Quebec City 2 4 8.78 -3.75 21.31
Resp mortality 275 St Johns 2 4 20.81 -6.28 47.90
Resp mortality 275 Toronto 2 4 1.48 -2.49 5.44
Resp mortality 275 Vancouver 2 4 0.10 -7.45 7.65
Resp mortality 275 Windsor 2 4 8.94 -5.77 23.64
Resp mortality 275 Winnipeg 2 4 -1.37 -15.58 12.85
Resp mortality 275 Calgary 2 8 -0.99 -16.38 14.40
Resp mortality 275 Edmonton 2 8 0.00 0.00
Resp mortality 275 Halifax 2 8 0.00 0.00
Resp mortality 275 Hamilton 2 8 -5.97 -21.29 9.35
Resp mortality 275 Montreal 2 8 6.87 2.61 11.13
Resp mortality 275 Ottawa 2 8 0.00 0.00
Resp mortality 275 Quebec City 2 8 9.07 -4.11 22.25
Resp mortality 275 St Johns 2 8 0.00 0.00
Resp mortality 275 Toronto 2 8 1.25 -2.81 5.32
Resp mortality 275 Vancouver 2 8 0.35 -7.74 8.44
Resp mortality 275 Windsor 2 8 8.51 -6.89 23.90
Resp mortality 275 Winnipeg 2 8 -8.37 -24.34 7.60
Resp mortality 275 Calgary 2 12 -1.75 -17.96 14.45
Resp mortality 275 Edmonton 2 12 0.00 0.00
Resp mortality 275 Halifax 2 12 0.00 0.00
Resp mortality 275 Hamilton 2 12 -7.05 -22.84 8.75
Resp mortality 275 Montreal 2 12 8.77 4.38 13.16
Resp mortality 275 Ottawa 2 12 0.00 0.00
Resp mortality 275 Quebec City 2 12 11.23 -3.15 25.61
Resp mortality 275 St Johns 2 12 21.36 -6.63 49.35
Resp mortality 275 Toronto 2 12 1.15 -3.02 5.32
Resp mortality 275 Vancouver 2 12 -2.48 -11.06 6.10
Resp mortality 275 Windsor 2 12 7.94 -8.18 24.06
Resp mortality 275 Winnipeg 2 12 -12.89 -30.25 4.47
Resp mortality <75 Calgary 0 4 -4.33 -23.38 14.72
Resp mortality <75 Edmonton 0 4 0.00 0.00
Resp mortality <75 Halifax 0 4 0.00 0.00
Resp mortality <75 Hamilton 0 4 -3.10 -22.67 16.47
Resp mortality <75 Montreal 0 4 1.54 -4.17 7.25
Resp mortality <75 Ottawa 0 4 0.00 0.00
Resp mortality <75 Quebec City 0 4 -9.23 -27.02 8.57
Resp mortality <75 St Johns 0 4 0.00 0.00
Resp mortality <75 Toronto 0 4 -0.51 -6.33 5.32
Resp mortality <75 Vancouver 0 4 -0.97 -12.68 10.74
Resp mortality <75 Windsor 0 4 0.00 0.00
Resp mortality <75 Winnipeg 0 4 0.00 0.00
Resp mortality <75 Calgary 0 8 -3.71 -24.98 17.57
Resp mortality <75 Edmonton 0 8 0.00 0.00
Resp mortality <75 Halifax 0 8 0.00 0.00
Resp mortality <75 Hamilton 0 8 -7.32 -27.52 12.89
Resp mortality <75 Montreal 0 8 2.06 -3.90 8.01
Resp mortality <75 Ottawa 0 8 0.00 0.00
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Table C-2. City specific percent change (Bx1000) in mortality/hospital admissions associated with a 10 ug/m %increase in
PM, 5 for various lag periods and degrees of freedom (per year for time variable) in single poliutant models.

; La dffyr Effect 95% Cl
Outcome Age group City perigd (tim):e) (% change) Lower Upper
Resp mortality <75 Quebec City 0 8 0.00 0.00 0.00
Resp mortality <75 St Johns 0 8 0.00 0.00
Resp mortality <75 Toronto 0 8 -0.58 -6.55 5.39
Resp mortality <75 Vancouver 0 8 -1.95 -14.33 10.43
Resp mortality <75 Windsor 0 8 0.00 0.00
Resp mortality <75 Winnipeg 0 8 0.00 0.00
Resp mortality <75 Edmonton 0 12 0.00 0.00
Resp mortality <75 Halifax 0 12 0.00 0.00
Resp mortality <75 Hamilton 0 12 -6.93 -27.67 13.80
Resp mortality <75 Montreal 0 12 1.16 -4.99 7.31
Resp mortality <75 Ottawa 0 12 0.00 0.00
Resp mortality <75 Quebec City 0 12 0.00 0.00
Resp mortality <75 St Johns 0 12 0.00 0.00
Resp mortality <75 Toronto 0 12 -1.24 -7.33 4.86
Resp mortality <75 Vancouver 0 12 -1.15 -14.30 12.00
Resp mortality <75 Windsor 0 12 0.00 0.00
Resp mortality <75 Winnipeg 0 12 8.34 -18.26 34.94
Resp mortality <75 Calgary 0 12 -0.84 -23.12 21.45
Resp mortality <75 Calgary 1 4 1.91 -17.31 21.12
Resp mortality <75 Edmonton 1 4 3.79 -12.31 19.89
Resp mortality <75 Halifax 1 4 0.00 0.00
Resp mortality <75 Hamilton 1 4 -2.80 -21.45 15.86
Resp mortality <75 Montreal 1 4 3.92 -1.46 9.30
Resp mortality <75 Ottawa 1 4 -4.49 -19.48 10.49
Resp mortality <75 Quebec City 1 4 -9.83 -27.85 8.20
Resp mortality <75 St Johns 1 4 0.00 0.00
Resp mortality <75 Toronto 1 4 -2.75 -8.60 3.10
Resp mortality <75 Vancouver 1 4 1.77 -9.49 13.02
Resp mortality <75 Windsor 1 4 -13.70 -33.81 6.41
Resp mortality <75 Winnipeg 1 4 -156.16 -39.09 8.77
Resp mortality <75 Calgary 1 8 -2.77 -24.04 18.49
Resp mortality <75 Edmonton 1 8 6.28 -10.87 23.44
Resp mortality <75 Halifax 1 8 0.00 0.00
Resp mortality <75 Hamilton 1 8 -4.11 -23.43 16.22
Resp mortality <75 Montreal 1 8 2.22 -3.40 7.85
Resp mortality <75 Ottawa 1 8 0.00 0.00
Resp mortality <75 Quebec City 1 8 -6.88 -25.67 11.91
Resp mortality <75 St Johns 1 8 0.00 0.00
Resp mortality <75 Toronto 1 8 -2.48 -8.49 3.53
Resp mortality <75 Vancouver 1 8 -1.05 -13.14 11.05
Resp mortality <75 Windsor 1 8 0.00 0.00
Resp mortality <75 Winnipeg 1 8 0.00 0.00
Resp mortality <75 Calgary 1 12 -4.08 -28.40 20.25
Resp mortality <75 Edmonton 1 12 0.00 0.00
Resp mortality <75 Halifax 1 12 0.00 0.00
Resp mortality <75 Hamilton 1 12 -5.88 -25.87 14.11
Resp mortality <75 Montreal 1 12 2.37 -3.48 8.23
Resp mortality <75 Ottawa 1 12 0.00 0.00
Resp mortality <75 Quebec City 1 12 -8.03 -27.91 11.84
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Table C-2. City specific percent change (Bx1000) in mortality/hospital admissions associated with a 10 ug/m %increase in
PM, s for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

; La dflyr Effect 95% ClI

Outcome Age group City pericg)d (tim):a) (% change) Lower Upper
Resp mortality <75 St Johns 1 12 0.00 0.00 0.00
Resp mortality <75 Toronto 1 12 -2.18 -8.30 3.93
Resp mortality <75 Vancouver 1 12 -0.35 -13.25 12.54
Resp mortality <75 Windsor 1 12 0.00 0.00
Resp mortality <75 Winnipeg 1 12 0.00 0.00
Resp mortality <75 Calgary 2 4 -8.58 -28.20 11.04
Resp mortality <75 Edmonton 2 4 12.63 -2.72 27.97
Resp mortality <75 Halifax 2 4 -13.41 -46.18 19.36
Resp mortality <75 Hamilton 2 4 -5.82 -25.75 14.12
Resp mortality <75 Montreal 2 4 -3.99 -9.89 1.91
Resp mortality <75 Ottawa 2 4 -4.66 -21.17 11.86
Resp mortality <75 Quebec City 2 4 -9.13 -27.21 8.95
Resp mortality <75 St Johns 2 4 0.00 0.00
Resp mortality <75 Toronto 2 4 0.36 -5.46 6.17
Resp mortality <75 Vancouver 2 4 -1.25 -12.65 10.15
Resp mortality <75 Windsor 2 4 3.27 -14.68 21.22
Resp mortality <75 Winnipeg 2 4 4.06 -17.98 26.10
Resp mortality <75 Calgary 2 8 0.00 0.00
Resp mortality <75 Edmonton 2 8 9.56 -7.30 26.43
Resp mortality <75 Halifax 2 8 0.00 0.00
Resp mortality <75 Hamilton 2 8 -9.21 -29.93 11.50
Resp mortality <75 Montreal 2 8 -4.86 -11.01 1.30
Resp mortality <75 Ottawa 2 8 0.00 0.00
Resp mortality <75 Quebec City 2 8 0.00 0.00
Resp mortality <75 St Johns 2 8 0.00 0.00
Resp mortality <75 Toronto 2 8 0.21 -5.73 6.14
Resp mortality <75 Vancouver 2 8 -2.87 -15.00 9.25
Resp mortality <75 Windsor 2 8 1.82 -16.77 20.41
Resp mortality <75 Winnipeg 2 8 0.00 0.00
Resp mortality <75 Calgary 2 12 0.00 0.00
Resp mortality <75 Edmonton 2 12 0.00 0.00
Resp mortality <75 Halifax 2 12 0.00 0.00
Resp mortality <75 Hamilton 2 12 -16.28 -38.88 6.32
Resp mortality <75 Montreal 2 12 -5.46 -11.84 0.92
Resp mortality <75 Ottawa 2 12 0.00 0.00
Resp mortality <75 Quebec City 2 12 0.00 0.00
Resp mortality <75 St Johns 2 12 0.00 0.00
Resp mortality <75 Toronto 2 12 -0.27 -6.38 5.83
Resp mortality <75 Vancouver 2 12 -2.59 -15.39 10.22
Resp mortality <75 Windsor 2 12 0.00 0.00
Resp mortality <75 Winnipeg 2 12 0.00 0.00
CVD HA All Calgary 0 4 1.72 -2.30 5.75
CVD HA All Edmonton 0 4 1.04 -3.32 5.39
CVD HA All Halifax 0 4 -0.21 -8.30 7.88
CVD HA All Hamilton 0 4 -0.03 -1.29 1.23
CVD HA All Montreal 0 4 1.00 -0.25 2.26
CVD HA All Ottawa 0 4 -0.33 -4.12 3.46
CVD HA All Quebec City 0 4 1.01 -2.72 473
CVD HA All St Johns 0 4 N -0.47 -5.05 4.12
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Table C-2. City specific percent change (Bx1000) in mortality/hospital admissions associated with a 10 ug/m 3increase in
PM, s for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

. La dfiyr Effect 95% CI

Outcome Age group City perigd (tim):e) (% change) Lower Upper

CVD HA All Toronto 0 4 0.93 -0.01 1.87
CVD HA All Vancouver 0 4 2.51 -0.88 5.89
CVD HA All Windsor 0 4 1.72 -2.30 5.75
CVD HA All Winnipeg 0 4 1.04 -3.32 5.39
CVD HA All Calgary 0 8 -0.21 -8.30 7.88
CVD HA All Edmonton 0 8 -0.03 -1.29 1.23
CVD HA All Halifax 0 8 1.00 -0.25 2.26
CVD HA All Hamilton 0 8 -0.33 -4.12 3.46
CVD HA All Montreal 0 8 1.01 -2.72 473
CVD HA All Ottawa 0 8 -0.47 -5.05 412
CVD HA All Quebec City 0 8 0.93 -0.01 1.87
CVD HA All St Johns 0 8 -1.31 -5.96 3.34
CVD HA All Toronto 0 8 0.69 -0.27 1.65
CVD HA All Vancouver 0 8 2.36 -1.31 6.02
CVD HA All Windsor 0 8 -0.72 -3.64 2.21
CVD HA All Winnipeg 0 8 0.59 -6.19 7.36
CVD HA All Calgary 0 12 0.80 -3.82 5.42
CVD HA All Edmonton 0 12 2.56 -2.48 7.60
CVD HA All Halifax 0 12 -0.22 -8.56 8.12
CVD HA All Hamilton 0 12 0.17 -1.32 1.66
CVD HA All Montreal 0 12 1.31 -0.06 2.67
CVD HA All Ottawa 0 12 -0.95 -5.24 3.34
CVD HA All Quebec City 0 12 1.27 -2.78 5.31
CVD HA All St Johns 0 12 -1.41 -6.08 3.26
CVD HA All Toronto 0 12 0.74 -0.24 1.71
CVD HA All Vancouver 0 12 1.75 -2.11 5.60
CVD HA All Windsor 0 12 -0.35 -3.34 2.64
CVD HA All Winnipeg 0 12 -0.35 -7.45 6.75
CVD HA All Calgary 1 4 2.24 -1.73 6.22
CVD HA Ali Edmonton 1 4 -1.55 -6.00 291
CVD HA All Halifax 1 4 -3.87 -12.02 428
CVD HA All Hamilton 1 4 0.73 -2.15 3.61
CVD HA All Montreal 1 4 0.77 -0.50 2.03
CVD HA All Ottawa 1 4 0.97 -2.80 474
CVD HA All Quebec City 1 4 -1.43 -5.12 2.26
CVD HA All St Johns 1 4 -1.06 -5.73 3.60
CVD HA All Toronto 1 4 0.81 -0.14 1.75
CVD HA All Vancouver 1 4 -1.37 -4.76 2.02
CVD HA All Windsor 1 4 0.81 -2.02 3.64
CVD HA All Winnipeg 1 4 0.54 -5.69 6.78
CVD HA All Calgary 1 8 3.33 -1.01 7.67
CVD HA All Edmonton 1 8 -1.85 -6.66 2.96
CVD HA All Halifax 1 8 -3.51 -11.81 479
CVD HA All Hamilton 1 8 1.24 -1.69 4.17
CVD HA All Montreal 1 8 0.63 -0.71 1.97
CVD HA All Ottawa 1 8 0.94 -3.03 4.90
CVD HA All Quebec City 1 8 -0.66 -4.53 3.21
CVD HA All St Johns 1 8 -1.69 -6.40 3.02
CVD HA All Toronto 1 8 0.74 -0.22 1.71
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Table C-2. City specific percent change (8x1000) in mortality/hospital admissions associated with a 10 ug/m %increase in
PM, 5 for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

. La dfiyr Effect 95% ClI

Outcome Age group City perigd (tim{e) (% change) Lower Upper

CVD HA All Vancouver 1 8 -2.89 -6.55 0.76
CVD HA All Windsor 1 8 0.68 -2.23 3.60
CVD HA All Winnipeg 1 8 0.85 -6.05 7.75
CVD HA All Calgary 1 12 278 -1.85 7.40
CVD HA All Edmonton 1 12 -0.26 -5.37 4.85
CVD HA All Halifax 1 12 -3.93 -12.40 4.54
CVD HA All Hamilton 1 12 1.01 -2.00 4.02
CVD HA All Montreal 1 12 0.61 -0.78 1.99
CVD HA Ali Ottawa 1 12 1.05 -3.20 5.30
CVD HA All Quebec City 1 12 0.29 -3.72 4.29
CVD HA All St Johns 1 12 -2.00 -6.73 2.74
CVD HA All Toronto 1 12 0.67 -0.31 1.66
CVD HA All Vancouver 1 12 -2.88 -6.73 0.97
CVD HA All Windsor 1 12 0.59 -2.39 3.56
CVD HA All Winnipeg 1 12 3.37 -3.83 10.56
CVD HA All Calgary 2 4 -1.69 -5.82 2.43
CVD HA All Edmonton 2 4 3.62 -0.91 8.16
CVD HA All Halifax 2 4 3.55 -4.22 11.32
CVD HA All Hamilton 2 4 -0.78 -3.68 2.12
CVD HA All Montreal 2 4 -0.17 -1.46 1.12
CVD HA All Ottawa 2 4 -1.96 -5.72 1.80
CVD HA All Quebec City 2 4 1.54 -1.99 5.08
CVD HA All St Johns 2 4 -1.61 -6.26 3.05
CVD HA All Toronto 2 4 1.16 0.21 2.1
CVD HA All Vancouver 2 4 -0.51 -3.94 2.93
CVD HA All Windsor 2 4 0.61 -2.26 3.48
CVD HA All Winnipeg 2 4 1.42 -4.96 7.80
CVD HA All Calgary 2 4 -5.47 -10.91 -0.02
CVD HA All Calgary 2 8 -1.50 -5.96 2.96
CVD HA All Edmonton 2 8 3.80 -1.13 8.72
CVD HA All Halifax 2 8 3.74 -4.17 11.65
CVD HA All Hamilton 2 8 -0.74 -3.71 2.23
CVD HA All Montreal 2 8 -0.07 -1.43 1.29
CVD HA All Ottawa 2 8 -2.12 -6.08 1.84
CVD HA All Quebec City 2 8 1.94 -1.75 5.64
CVD HA All St Johns 2 8 -2.55 -7.24 2.15
CVD HA All Toronto 2 8 1.09 0.12 2.06
CVD HA All Vancouver 2 8 -1.75 -5.46 1.96
CVD HA All Windsor 2 8 0.59 -2.35 3.54
CVD HA All Winnipeg 2 8 2.91 -4.11 9.93
CVD HA All Calgary 2 12 -0.89 -5.68 3.90
CVD HA All Edmonton 2 12 3.81 -1.46 9.07
CVD HA All Halifax 2 12 3.28 -4.79 11.34
CVD HA All Hamilton 2 12 -1.31 -4.36 1.75
CVD HA All Montreal 2 12 0.02 -1.39 1.42
CVD HA All Ottawa 2 12 -1.60 -5.81 2.62
CVD HA All Quebec City 2 12 3.10 -0.74 6.95
CVD HA All St Johns 2 12 -2.80 -7.52 1.92
CVD HA All Toronto 2 12 1.05 0.06 2.04
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Table C-2. City specific percent change (8x1000) in mortality/hospital admissions associated with a 10 ug/m *increase in
PM, 5 for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

. La dffyr Effect 95% CI

QOutcome Age group City perigd (tim}:a) {% change) Lower Upper

CVD HA All Vancouver 2 12 -2.52 -6.43 1.39
CVD HA All Windsor 2 12 0.73 -2.28 3.74
CVD HA All Winnipeg 2 12 2.54 -4.80 9.87
CVD HA 265 Calgary 0 4 3.06 -1.94 8.07
CVD HA 265 Edmonton 0 4 2.53 -2.89 7.95
CVD HA 265 Halifax 0 4 5.51 -4.33 15.35
CVD HA 265 Hamilton 0 4 0.21 -1.30 1.72
CVD HA 265 Montreal 0 4 0.91 -0.70 2.52
CVD HA 265 Ottawa 0 4 0.53 -4.10 5.16
CVD HA 265 Quebec City 0 4 3.44 -1.48 8.36
CVD HA 265 St Johns 0 4 -1.22 -6.81 4.36
CVD HA 265 Toronto 0 4 0.70 -0.42 1.82
CVD HA 265 Vancouver 0 4 3.76 -0.28 7.80
CVD HA 265 Windsor 0 4 -2.45 -5.87 0.98
CVD HA 265 Winnipeg 0 4 0.37 -6.75 7.49
CVD HA . 265 Calgary 0 8 3.78 -1.69 9.24
CVD HA 265 Edmonton 0 8 4.33 -1.42 10.09
CVD HA 265 Halifax 0 8 6.07 -3.92 16.06
CVD HA 265 Hamilton 0 8 0.16 -1.49 1.81
CVD HA 265 Montreal 0 8 1.50 -0.20 3.20
CVD HA 265 Ottawa 0 8 -0.55 -5.41 4.31
CVD HA 265 Quebec City 0 8 2.98 -2.19 8.14
CVD HA 265 St Johns 0 8 -2.34 -7.99 3.31
CVD HA 265 Toronto 0 8 0.42 -0.73 1.56
CVD HA 265 Vancouver 0 8 3.76 -0.61 8.14
CVD HA 265 Windsor 0 8 -2.22 -5.74 1.31
CVD HA 265 Winnipeg 0 8 2.31 -5.57 10.18
CVD HA 265 Calgary 1 4 3.06 -2.01 8.13
CVD HA 265 Edmonton 1 4 -1.94 -7.47 3.60
CVD HA 265 Halifax 1 4 -0.82 -10.92 9.27
CVD HA 265 Hamilton 1 4 0.50 -2.95 3.95
CVD HA 265 Montreal 1 4 -0.18 -1.83 1.47
CVD HA 265 Ottawa 1 4 1.30 -3.33 5.94
CVD HA 265 Quebec City 1 4 -3.28 -8.22 1.66
CVD HA 265 St Johns 1 4 -3.93 -9.68 1.82
CVD HA 265 Toronto 1 4 0.91 -0.21 2.03
CVD HA 265 Vancouver 1 4 -3.05 712 1.03
CVD HA 265 Windsor 1 4 1.15 -2.24 4.55
CVD HA 265 Winnipeg 1 4 -1.01 -8.38 6.36
CVD HA 265 Calgary 1 8 4.35 -1.17 9.87
CVD HA 265 Edmonton 1 8 -3.06 -9.03 2.91
CVD HA 265 Halifax 1 8 -0.62 -10.88 9.64
CVD HA 265 Hamilton 1 8 0.96 -2.56 4.48
CVD HA 265 Montreal 1 8 0.01 -1.73 1.75
CVD HA 265 Ottawa 1 8 1.53 -3.35 6.41
CVD HA 265 Quebec City 1 8 -2.97 -8.15 2.20
CVD HA 265 St Johns 1 8 -4.68 -10.47 1.11
CVD HA 265 Toronto 1 8 0.82 -0.33 1.96
CVD HA 265 Vancouver 1 8 -3.85 -8.24 0.54
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Table C-2. City specific percent change (Bx1000) in mortality/hospital admissions associated with a 10 ug/m %increase in
PM, 5 for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

. La df/yr Effect 95% CI

Outcome Age group City perigd (timye) (% change) Lower Upper

CVD HA 265 Windsor 1 8 1.02 -2.48 4.51
CVD HA 265 Winnipeg 1 8 -1.82 -9.96 6.33
CVD HA 265 Edmonton 2 4 427 -1.25 9.78
CVD HA 265 Halifax 2 4 2.57 -7.26 12.40
CVD HA 265 Hamilton 2 4 -0.64 -4.11 2.83
CVD HA 265 Montreal 2 4 -0.76 -2.41 0.90
CVD HA 265 Ottawa 2 4 -1.26 -5.86 3.35
CVD HA 265 Quebec City 2 4 0.85 -3.82 5.51
CVD HA 265 St Johns 2 4 -1.98 -7.64 3.68
CVD HA 265 Toronto 2 4 1.17 0.04 2.30
CVD HA 265 Vancouver 2 4 0.06 -4.04 415
CVD HA 265 Windsor 2 4 0.57 -2.87 4.00
CVD HA 265 Winnipeg 2 4 -1.28 -8.88 6.31
CVD HA 265 Calgary 2 8 -5.12 -10.96 0.73
CVD HA 265 Edmonton 2 8 3.84 -2.13 9.80
CVD HA 265 Halifax 2 8 3.15 -6.82 13.13
CVD HA 265 Hamilton 2 8 -0.68 -4.24 2.87
CVD HA 265 Montreal 2 8 -0.51 -2.26 1.24
CVD HA 265 Ottawa 2 8 -1.83 -6.68 3.03
CVD HA 265 Quebec City 2 8 1.05 -3.82 5.92
CVD HA 265 St Johns 2 8 -2.96 -8.68 2.76
CVD HA 265 Toronto 2 8 1.1 -0.05 2.26
CVD HA 265 Vancouver 2 8 -0.65 -5.08 3.78
CVD HA 265 Windsor 2 8 0.67 -2.86 4.20
CVD HA 265 Winnipeg 2 8 0.74 -7.58 9.05
CVD HA 265 Calgary 2 12 -5.21 -11.49 1.07
Resp HA All Calgary 0 4 -2.87 -7.87 213
Resp HA All Edmonton 0 4 1.26 -3.38 5.90
Resp HA All Halifax 0 4 -0.41 -11.98 11.16
Resp HA All Hamilton 0 4 1.60 -0.04 3.24
Resp HA All Montreal 0 4 0.55 -1.03 2.12
Resp HA All Ottawa 0 4 4.61 -0.13 9.35
Resp HA All Quebec City 0 4 0.31 -4.64 5.26
Resp HA All St Johns 0 4 1.33 -4.35 7.01
Resp HA All Toronto 0 4 0.44 -0.85 1.74
Resp HA All Vancouver 0 4 4.07 -0.23 8.38
Resp HA All Windsor 0 4 -2.08 -6.26 2.11
Resp HA All Winnipeg 0 4 -5.68 -14.10 2.74
Resp HA All Calgary 0 8 -2.16 -7.59 3.28
Resp HA All Edmonton 0 8 1.10 -3.88 6.08
Resp HA All Halifax 0 8 -2.91 -14.82 9.01
Resp HA All Hamilton 0 8 1.80 -0.11 3.70
Resp HA All Montreal 0 8 0.85 -0.81 2.51
Resp HA" All Ottawa 0 8 3.09 -1.92 8.09
Resp HA All Quebec City 0 8 -0.03 -5.26 5.20
Resp HA All St Johns 0 8 -0.22 -5.97 5.53
Resp HA All Toronto 0 8 -0.19 -1.52 1.13
Resp HA All Vancouver 0 8 4.52 -0.14 9.18
Resp HA All Windsor 0 8 -1.56 -5.87 2.75
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Table C-2. City specific percent change ($x1000) in mortality/hospital admissions associated with a 10 ug/m 3increase in
PM, 5 for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

. La dfiyr Effect 95% CI

Outcome Age group City perigd (timye) (% change) Lower Upper

Resp HA All Winnipeg 0 8 -5.79 -15.06 3.48
Resp HA All Calgary 0 12 1.87 -3.85 7.60
Resp HA All Edmonton 0 12 4.50 -1.77 10.78
Resp HA All Halifax 0 12 5.14 -5.05 16.34
Resp HA All Hamilton 0] 12 0.27 -1.53 2.08
Resp HA All Montreal 0 12 1.86 0.11 3.61
Resp HA All Ottawa 0 12 -1.04 -6.27 4.20
Resp HA All Quebec City 0 12 3.79 -1.55 9.12
Resp HA All St Johns 0 12 -2.32 -8.00 3.36
Resp HA All Toronto 0 12 0.41 -0.75 1.58
Resp HA All Vancouver 0 12 3.32 -1.28 7.92
Resp HA ‘All Windsor 0 12 -1.91 -5.51 1.69
Resp HA All Winnipeg 0 12 1.73 -6.53 9.99
Resp HA All Calgary 0 12 -3.85 -9.57 1.87
Resp HA All Edmonton 0 12 -0.35 -5.67 4,97
Resp HA All Halifax 0] 12 -5.86 -18.17 6.45
Resp HA All Hamilton 0 12 0.82 -1.20 2.85
Resp HA All Montreal 0 12 1.09 -0.62 2.79
Resp HA All Ottawa 0 12 2.27 -3.10 7.64
Resp HA All Quebec City 0 12 0.05 -5.36 5.46
Resp HA All St Johns 0 12 0.48 -5.31 6.26
Resp HA All Toronto 0 12 -0.61 -1.96 0.73
Resp HA All Vancouver 0 12 6.46 1.54 11.38
Resp HA All Windsor 0 12 -0.94 -5.33 3.46
Resp HA All Winnipeg 0 12 -6.82 -16.43 2.80
Resp HA All Calgary 1 4 0.54 -4.25 5.33
Resp HA All Edmonton 1 4 -0.37 -5.17 4.44
Resp HA All Halifax 1 4 -0.61 -11.99 10.77
Resp HA All Hamilton 1 4 3.98 -0.16 8.13
Resp HA All Montreal 1 4 1.26 -0.32 2.84
Resp HA All Ottawa 1 4 2.53 -2.47 7.53
Resp HA All Quebec City 1 4 2.50 -2.47 7.47
Resp HA All St Johns 1 4 -1.00 -6.69 4.70
Resp HA All Toronto 1 4 1.52 0.23 2.81
Resp HA All Vancouver 1 4 2.52 -1.78 6.83
Resp HA All Windsor 1 4 1.19 -2.94 5.33
Resp HA All Winnipeg 1 4 -1.58 -9.36 6.20
Resp HA All Calgary 1 8 0.10 -5.17 5.37
Resp HA All Edmonton 1 8 0.07 -5.02 5.16
Resp HA All Halifax 1 8 -3.63 -16.37 8.10
Resp HA All Hamilton 1 8 4.34 0.10 8.58
Resp HA All Montreal 1 8 1.59 -0.08 3.26
Resp HA All Ottawa 1 8 0.33 -4.89 5.55
Resp HA All Quebec City 1 8 2.32 -2.90 7.54
Resp HA All St Johns 1 8 -2.55 -8.31 3.21
Resp HA All Toronto 1 8 0.82 -0.50 2.15
Resp HA All Vancouver 1 8 419 -0.44 8.82
Resp HA All Windsor 1 8 2.1 -2.16 6.37
Resp HA All Winnipeg 1 8 0.52 -8.17 9.20
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Table C-2. City specific percent change (8x1000) in mortality/hospital admissions associated with a 10 ug/m *increase in
PM; s for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

. . La dfiyr Effect 95% CI
Outcome Age group City perigd (tim);) (% change) Lower Upper
Resp HA All Calgary 1 12 4.71 -1.20 10.62
Resp HA All Edmonton 1 12 -2.01 -8.35 4.34
Resp HA All Halifax 1 12 0.50 -9.96 10.96
Resp HA All Hamilton 1 12 0.58 -3.04 4.21
Resp HA All Montreal 1 12 0.09 -1.70 1.89
Resp HA All Ottawa 1 12 1.58 -3.65 6.82
Resp HA All Quebec City 1 12 -2.62 -7.96 2.72
Resp HA All St Johns 1 12 -5.06 -10.89 0.77
Resp HA All Toronto 1 12 0.69 -0.48 1.86
Resp HA All Vancouver 1 12 -3.40 -8.02 1.23
Resp HA All Windsor 1 12 1.05 -2.52 4.62
Resp HA All Winnipeg 1 12 1.17 -7.31 9.66
Resp HA All Calgary 1 12 -0.69 -6.25 4.87
Resp HA All Edmonton 1 12 0.45 -4.98 5.88
Resp HA All Halifax 1 12 -5.83 -17.96 6.31
Resp HA All Hamilton 1 12 3.35 -1.07 7.77
Resp HA All Montreal 1 12 1.36 -0.36 3.08
Resp HA All Ottawa 1 12 -0.19 -5.82 5.44
Resp HA All Quebec City 1 12 1.69 -3.70 7.09
Resp HA All St Johns 1 12 -2.07 -7.87 3.73
Resp HA All Toronto 1 12 0.62 -0.72 1.97
Resp HA All Vancouver 1 12 5.15 0.22 10.07
Resp HA All Windsor 1 12 2.03 -2.30 6.35
Resp HA All Winnipeg 1 12 1.99 -6.85 10.83
Resp HA All Calgary 2 4 -3.86 -8.81 1.10
Resp HA All Edmonton 2 4 -1.62 -6.47 3.24
Resp HA All Halifax 2 4 1.70 -9.73 13.13
Resp HA All Hamilton 2 4 3.91 -0.22 8.05
Resp HA All Montreal 2 4 -0.16 .77 1.44
Resp HA All Ottawa 2 4 0.63 -4.47 5.73
Resp HA All Quebec City 2 4 1.57 -3.23 6.37
Resp HA All St Johns 2 4 1.86 -3.85 7.56
Resp HA All Toronto 2 4 4.01 273 5.29
Resp HA All Vancouver 2 4 0.1 -4.22 445
Resp HA All Windsor 2 4 0.85 -3.25 495
Resp HA All Winnipeg 2 4 -5.39 -13.59 2.81
Resp HA All Calgary 2 4 -10.43 -18.52 -2.34
Resp HA All Calgary 2 8 -2.87 -8.24 2.50
Resp HA All Edmonton 2 8 0.96 -4.08 6.00
Resp HA All Halifax 2 8 0.04 -11.70 11.79
Resp HA All Hamilton 2 8 3.19 -1.05 7.44
Resp HA All Montreal 2 8 -0.05 -1.75 1.64
Resp HA All Ottawa 2 8 -0.70 -6.09 470
Resp HA All Quebec City 2 8 -1.50 -6.55 3.56
Resp HA All St Johns 2 8 0.92 -4.85 6.68
Resp HA All Toronto 2 8 3.49 217 4.80
Resp HA All Vancouver 2 8 0.96 -3.70 5.61
Resp HA All Windsor 2 8 1.93 -2.31 6.16
Resp HA All Winnipeg 2 8 -3.67 -12.78 5.45
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Table C-2. City specific percent change (Bx1000) in mortality/hospital admissions associated with a 10 ug/m %increase in
PM, 5 for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

. La dffyr Effect 95% CI

Outcome Age group City perigd (tim):a) (% change) Lower Upper

Resp HA All Edmonton 2 12 3.68 -2.70 10.07
Resp HA All Halifax 2 12 3.53 -6.63 13.69
Resp HA All Hamilton 2 12 -1.37 -5.02 2.29
Resp HA Ali Montreal 2 12 -0.45 -2.26 1.35
Resp HA All Ottawa 2 12 -1.75 -6.93 3.43
Resp HA All Quebec City 2 12 1.53 -3.56 6.61
Resp HA All St Johns 2 12 -3.42 -9.17 233
Resp HA All Toronto 2 12 0.99 -0.18 217
Resp HA All Vancouver 2 12 -1.22 -5.89 3.46
Resp HA All Windsor 2 12 0.91 -2.69 4.50
Resp HA All Winnipeg 2 12 -0.59 -9.27 8.10
Resp HA All Calgary 2 12 -3.70 -9.43 2.03
Resp HA All Edmonton 2 12 0.95 -4.45 6.34
Resp HA All Halifax 2 12 -0.69 -12.68 11.31
Resp HA All Hamilton 2 12 0.30 -4.15 475
Resp HA All Montreal 2 12 -0.18 -1.93 1.57
Resp HA All Ottawa 2 12 0.11 -5.65 5.87
Resp HA All Quebec City 2 12 -3.09 -8.38 2.20
Resp HA All St Johns 2 12 1.39 -4.41 7.18
Resp HA All Toronto 2 12 3.09 1.75 4.44
Resp HA All Vancouver 2 12 0.79 -4.11 5.69
Resp HA All Windsor 2 12 2,34 -1.99 6.67
Resp HA All Winnipeg 2 12 -1.10 -10.54 8.34
Resp HA 265 Calgary 0 4 -1.67 -9.39 6.05
Resp HA 265 Edmonton 0 4 1.58 -5.84 9.00
Resp HA 265 Halifax 0 4 -3.87 -23.00 15.25
Resp HA 265 Hamilton 0 4 0.96 -1.31 3.24
Resp HA 265 Montreal 0 4 1.08 -1.27 3.43
Resp HA 265 Ottawa 0 4 7.88 1.01 14.74
Resp HA 265 Quebec City 0 4 -5.38 -13.58 2.82
Resp HA 265 St Johns 0 4 -0.06 -8.75 8.64
Resp HA 265 Toronto 0 4 0.58 -1.28 2.44
Resp HA 265 Vancouver 0 4 4.49 -1.95 10.92
Resp HA 265 Windsor 0 4 -2.24 -8.41 3.93
Resp HA 265 Winnipeg 0 4 -1.70 -12.95 9.55
Resp HA 265 Calgary 0 8 -0.52 -8.97 7.93
Resp HA 265 Edmonton 0 8 2.06 -5.84 9.95
Resp HA 265 Halifax 0 8 -6.40 -26.27 13.47
Resp HA 265 Hamilton 0 8 0.69 -1.83 3.21
Resp HA 265 Montreal 0 8 1.16 -1.29 3.62
Resp HA 265 Ottawa 0 8 6.68 -0.59 13.95
Resp HA 265 Quebec City 0 8 -7.71 -16.29 0.87
Resp HA 265 St Johns 0 8 -1.33 -10.18 7.52
Resp HA 265 Toronto 0 8 -0.15 -2.06 1.76
Resp HA 265 Vancouver 0 8 4.23 -2.71 11.18
Resp HA 265 Windsor 0 8 -1.59 -7.90 473
Resp HA 265 Winnipeg 0 8 -1.23 -13.60 11.14
Resp HA 265 Calgary 0 12 -1.54 -10.51 7.44
Resp HA 265 Edmonton 0 12 2.29 -6.07 10.64
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Table C-2. City specific percent change (Bx1000) in mortality/hospital admissions associated with a 10 ug/m %increase in
PM, 5 for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

. La dfiyr Effect 95% Clt

Outcome Age group City perigd (timye) (% change) Lower Upper

Resp HA 265 Halifax 0 12 -11.18 -31.74 9.38
Resp HA 265 Hamilton 0 12 -1.03 -3.57 1.51
Resp HA 265 Montreal 0 12 1.61 -0.90 413
Resp HA 265 Ottawa 0 12 4.96 -2.88 12.81
Resp HA 265 Quebec City 0 12 -8.23 -17.10 0.65
Resp HA 265 St Johns 0 12 -0.05 -8.94 8.85
Resp HA 265 Toronto 0 12 -0.67 -2.61 1.27
Resp HA 265 Vancouver 0 12 747 -0.18 14.51
Resp HA 265 Windsor 0 12 -1.61 -8.08 4.85
Resp HA 265 Winnipeg 0 12 -1.88 -14.66 10.90
Resp HA 265 Calgary 1 4 -2.90 -10.54 4.73
Resp HA 265 Edmonton 1 4 2.67 -4.60 9.94
Resp HA 265 Halifax 1 4 -2.58 -21.35 16.19
Resp HA 265 Hamilton 1 4 7.7 2.21 13.21
Resp HA 265 Montrea! 1 4 1.13 -1.23 3.49
Resp HA 265 Ottawa 1 4 2.68 -4.51 9.88
Resp HA 265 Quebec City 1 4 1.06 -6.84 8.97
Resp HA 265 St Johns 1 4 -5.98 -14.91 2.96
Resp HA 265 Toronto 1 4 1.38 -0.48 3.25
Resp HA 265 Vancouver 1 4 4.31 -2.13 10.74
Resp HA 265 Windsor 1 4 1.30 -4.84 7.43
Resp HA 265 Winnipeg 1 4 2.38 -8.02 12.77
Resp HA 265 Calgary 1 8 -4.30 -12.66 4.06
Resp HA 265 Edmonton 1 8 1.18 -6.64 9.00
Resp HA 265 Halifax 1 8 -7.17 -26.76 12.42
Resp HA 265 Hamiiton 1 8 7.95 2.32 13.58
Resp HA 265 Montreal 1 8 1.27 -1.23 3.77
Resp HA 265 Ottawa 1 8 -0.44 -7.87 7.00
Resp HA 265 Quebec City 1 8 276 -5.61 11.13
Resp HA 265 St Johns 1 8 -6.86 -15.90 2.18
Resp HA 265 Toronto 1 8 0.90 -1.01 2.80
Resp HA 265 Vancouver 1 8 7.69 0.79 14.58
Resp HA 265 Windsor 1 8 3.05 -3.26 9.36
Resp HA 265 Winnipeg 1 8 433 -7.36 16.02
Resp HA 265 Calgary 1 12 -6.76 -15.50 1.97
Resp HA 265 Edmonton 1 12 212 -6.14 10.37
Resp HA 265 Halifax 1 12 -8.74 -28.84 11.37
Resp HA 265 Hamilton 1 12 7.94 2.10 13.78
Resp HA 265 Montreal 1 12 1.30 -1.27 3.87
Resp HA 265 Ottawa 1 12 0.60 -7.41 8.61
Resp HA 265 Quebec City 1 12 2.44 -6.26 11.14
Resp HA 265 St Johns 1 12 -5.85 -14.95 3.25
Resp HA 265 Toronto 1 12 0.49 -1.45 2.43
Resp HA 265 Vancouver 1 12 7.15 -0.17 14.47
Resp HA 265 Windsor 1 12 3.25 -3.18 9.69
Resp HA 265 Winnipeg 1 12 7.27 -4.76 19.31
Resp HA 265 Edmonton 2 4 -0.10 -7.99 7.79
Resp HA 265 Halifax 2 4 -5.23 -24.24 13.78
Resp HA 265 Hamilton 2 4 5.20 -0.44 10.84
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Table C-2. City specific percent change ($x1000) in mortality/hospital admissions associated with a 10 ug/m *increase in
PM, 5 for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

. La df/yr Effect 95% ClI

Outcome Age group City perigd (timye) (% change)  Lower Upper

Resp HA 265 Montreal 2 4 1.31 -1.06 3.67
Resp HA 265 Ottawa 2 4 3.39 -3.97 10.74
Resp HA 265 Quebec City 2 4 3.08 -4.43 10.58
Resp HA 265 St Johns 2 4 0.65 -8.19 9.48
Resp HA 265 Toronto 2 4 3.65 1.79 5.50
Resp HA 265 Vancouver 2 4 -1.12 -7.64 5.40
Resp HA 265 Windsor 2 4 -1.03 -7.15 5.09
Resp HA 265 Winnipeg 2 4 0.78 -10.25 11.81
Resp HA 265 Calgary 2 8 -8.49 -17.26 0.28
Resp HA 265 Edmonton 2 8 1.16 -7.08 9.40
Resp HA 265 Halifax 2 8 -6.93 -26.76 12.91
Resp HA 265 Hamilton 2 8 4.60 -1.19 10.39
Resp HA 265 Montreal 2 8 1.07 -1.41 3.56
Resp HA 265 Ottawa 2 8 1.73 -6.00 9.46
Resp HA 265 Quebec City 2 8 1.57 -6.29 9.42
Resp HA 265 St Johns 2 8 0.29 -8.66 9.25
Resp HA 265 Toronto 2 8 3.07 1.17 4.97
Resp HA 265 Vancouver 2 8 0.33 -6.64 7.29
Resp HA 265 Windsor 2 8 0.16 -6.15 6.47
Resp HA 265 Winnipeg 2 8 212 -10.19 14.44
Resp HA 265 Calgary 2 12 -12.09 -21.48 -2.70
Resp HA 265 Edmonton 2 12 1.61 -7.06 10.29
Resp HA 265 Halifax 2 12 -5.97 -25.97 14.03
Resp HA 265 Hamilton 2 12 1.65 -4.43 7.72
Resp HA 265 Montreal 2 12 1.21 -1.35 3.77
Resp HA 265 Ottawa 2 12 2.07 -6.24 10.38
Resp HA 265 Quebec City 2 12 -0.61 -8.79 7.58
Resp HA 265 St Johns 2 12 0.92 -8.08 9.92
Resp HA 265 Toronto 2 12 2.84 0.91 477
Resp HA 265 Vancouver 2 12 0.12 -7.23 7.47
Resp HA 265 Windsor 2 12 1.37 -5.13 7.87
Resp HA 265 Winnipeg 2 12 3.44 -9.42 16.30
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Table C-3. City specific percent change in mortality/hospital admissions in two pollutant models for a lag
period of 1-day and 8 degrees of freedom for seasonality control. Estimates are associated with a 10 ppb

increase in ozone and a 10 ug/m3 increase in PM, 5.

Pollutant Outcome Age group City Effect (%) 95% ClI
Lower Upper
PM ctrl Ozone All mortality All Calgary 242 -1.42 6.26
PM ctrl Ozone All mortality Ali Edmonton 0.39 -3.37 4.15
PM ctrl Ozone All mortality All Halifax 1.55 -5.62 8.71
PM ctrl Ozone All mortality All Hamilton 2.96 -0.59 6.50
PM ctrl Ozone All mortality All Montreal 0.83 -0.24 1.90
PM ctrl Ozone All mortality All Ottawa 0.96 -1.98 3.91
PM ctrl Ozone All mortality All Quebec City -1.09 -4.62 2.44
PM ctri Ozone All mortality All St Johns 3.98 -3.89 11.84
PM ctrl Ozone All mortality All Toronto 1.21 0.21 2.21
PM ctri Ozone All mortality All Vancouver 2.15 -0.07 4.37
PM ctrl Ozone All mortality All Windsor 217 -1.16 5.50
PM ctrt Ozone All mortality All Winnipeg 2.22 -1.82 6.25
PM ctrl Ozone All mortality 275 Calgary 2.63 -2.92 8.18
PM ctrl Ozone All mortality 275 Edmonton 1.66 -3.84 717
PM ctrl Ozone All mortality 275 Halifax 424 -6.68 15.16
PM ctrl Ozone All mortality 275 Hamilton 3.49 -1.76 8.73
PM ctrl Ozone All mortality 275 Montreal 1.34 -0.19 2.87
PM ctrl Ozone All mortality 275 Ottawa 0.94 -3.35 5.22
PM ctrl Ozone All mortality 275 Quebec City -1.83 -6.88 3.22
PM ctrl Ozone All mortality 275 St Johns 11.17 0.39 21.95
PM ctrl Ozone All mortality 275 Toronto 1.95 0.55 3.35
PM ctrl Ozone All mortality 275 Vancouver 1.62 -1.47 4.71
PM ctrl Ozone All mortality =75 Windsor 5.42 0.82 10.03
PM ctrl Ozone All mortality 275 Winnipeg 2.38 -3.21 7.97
PM ctrl Ozone All mortality <75 Calgary 2.15 -3.17 7.48
PM ctrl Ozone All mortality <75 Edmonton -0.91 -6.08 4.25
PM ctrl Ozone All mortality <75 Halifax -0.73 -10.24 8.77
PM ctrl Ozone All mortality <75 Hamilton 2.55 -2.26 7.36
PM ctrl Ozone All mortality <75 Montreal 0.34 -1.15 1.83
PM ctrl Ozone All mortality <75 Ottawa 0.91 -3.15 4.96
PM ctrl Ozone All mortality <75 Quebec City -0.31 -5.25 4.63
PM ctrl Ozone All mortality <75 St Johns -3.71 -15.16 7.73
PM ctrl Ozone All mortality <75 Toronto 0.45 -0.97 1.87
PM ctrl Ozone All mortality <75 Vancouver 2.75 -0.45 5.94
PM ctrl Ozone All mortality <75 Windsor -1.31 -6.13 3.52
PM ctrl Ozone All mortality <75 Winnipeg 213 -3.72 7.98
PM ctrl Ozone CVD HA All Calgary 3.44 -1.10 7.97
PM ctrl Ozone CVD HA All Edmonton -1.79 -6.76 3.19
PM ctrl Ozone CVD HA All Halifax -9.69 -19.43 0.05
PM ctrl Ozone CVD HA All Hamiiton 0.85 -2.16 3.86
PM ctrl Ozone CVD HA All Montreal 0.68 -0.68 2.04
PM ctrl Ozone CVD HA All Ottawa 0.65 -3.37 4.67
PM ctrl Ozone CVD HA All Quebec City -0.52 -4.62 3.58
PM ctrl Ozone CVD HA All St Johns -2.14 -7.31 3.03
PM ctrl Ozone CVD HA All Toronto 0.64 -0.36 1.65
PM ctrl Ozone CVD HA All Vancouver -3.15 -6.89 0.58
PM ctri Ozone CVD HA All Windsor 0.38 -2.74 3.50
PM ctrl Ozone CVD HA All Winnipeg 2.10 -4.87 9.08
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Table C-3. City specific percent change in mortality/hospital admissions in two pollutant models for a lag
period of 1-day and 8 degrees of freedom for seasonality control. Estimates are associated with a 10 ppb

increase in ozone and a 10 ug/m3 increase in PM,s.

Pollutant Outcome Age group City Effect (%) 95% Cl
Lower Upper
PM ctrl Ozone CVD HA 265 Calgary 3.58 -2.21 9.37
PM ctrl Ozone CVD HA 265 Edmonton -3.41 -9.60 2.78
PM ctrl Ozone CVD HA 265 Halifax -5.83 -18.00 6.33
PM ctrl Ozone CVD HA 265 Hamilton 0.50 -3.1 412
PM ctrl Ozone CVD HA 265 Montreal -0.02 -1.79 1.74
PM ctrl Ozone CVD HA 265 Ottawa 1.10 -3.84 6.04
PM ctrl Ozone CVD HA 265 Quebec City -3.79 -9.26 1.69
PM ctrl Ozone CVD HA 265 St Johns -5.73 -12.10 0.64
PM ctrl Ozone CVD HA 265 Toronto 0.70 -0.50 1.90
PM ctrl Ozone CVD HA 265 Vancouver -4.06 -8.54 0.42
PM ctrl Ozone CVD HA 265 Windsor 0.32 -3.42 4.07
PM ctrl Ozone CVD HA 265 Winnipeg 0.15 -8.08 8.38
PM ctrl Ozone CVD mortality All Calgary -1.64 0.99 7.56
PM ctrl Ozone CVD mortality All Edmonton 2.45 -0.39 1.77
PM ctrl Ozone CVD mortality All Halifax -2.60 -4.21 5.44
PM ctrl Ozone CVD mortality All Hamilton 4.15 -7.11 7.15
PM ctrl Ozone CVD mortality All Montreal 0.47 0.11 9.72
PM ctrl Ozone CVD mortality All Ottawa -0.15 -0.99 1.95
PM ctrl Ozone CVD mortality All Quebec City -0.61 -6.23 6.76
PM ctrl Ozone CVD mortality All St Johns 8.97
PM ctrl Ozone CVD mortality All Toronto 1.10 -0.83 8.17
PM ctrl Ozone CVD mortality All Vancouver 0.13 -0.63 2.55
PM ctrl Ozone CVD mortality All Windsor 3.72 -6.16 8.34
PM ctrl Ozone CVD mortality All Winnipeg 0.18
PM ctrl Ozone CVD mortality 275 Calgary -2.37 -0.14 1.95
PM ctrl Ozone CVD mortality 275 Edmonton 2.62 0.07 1.37
PM ctrl Ozone CVD mortality 275 Halifax 1.32 -14.53 9.32
PM ctrl Ozone CVD mortality 275 Hamilton 5.80 -0.54 273
PM ctrl Ozone CVD mortality 275 Montreal 1.52 -0.10 2.89
PM ctrl Ozone CVD mortality 275 Ottawa 1.10 0.78 2.55
PM ctrl Ozone CVD mortality 275 Quebec City -0.67 -15.82 18.46
PM ctrl Ozone CVD mortality 275 St Johns 0.67 4.83
PM ctrl Ozone CVD mortality 275 Toronto 2.75 -1.01 1.90
PM ctrl Ozone CVD mortality 275 Vancouver -0.56 -1.29 0.60
PM ctrl Ozone CVD mortality 275 Windsor 6.02
PM ctrl Ozone CVD mortality 275 Winnipeg 2.62 -4.26 1.07
PM ctrl Ozone CVD mortality <75 Calgary -0.27 -2.02 3.76
PM ctrl Ozone CVD mortality <75 Edmonton 1.95 -0.63 1.59
PM ctrl Ozone CVD mortality <75 Halifax -1.89 12.62
PM ctrl Ozone CVD mortality <75 Hamilton 1.87 -1.57 1.21
PM ctrl Ozone CVD mortality <75 Montreal -0.97 -2.85 5.56
PM ctrl Ozone CVD mortality <75 Ottawa -1.84 -1.03 1.98
PM ctrl Ozone CVD mortality <75 Quebec City -0.28 -13.45 7.93
PM ctrl Ozone CVD mortality <75 St Johns -2.09 1.44
PM ctrl Ozone CVD mortality <75 Toronto -1.60 -3.64 4.32
PM ctrl Ozone CVD mortality <75 Vancouver 1.39 -1.17 2.10
PM ctrl Ozone CVD mortality <75 Windsor -0.23
PM ctrl Ozone CVD mortality <75 Winnipeg -4.08 -2.18 2.33
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Table C-3. City specific percent change in mortality/hospital admissions in two pollutant models for a lag
period of 1-day and 8 degrees of freedom for seasonality control. Estimates are associated with a 10 ppb

increase in ozone and a 10 ug/m3 increase in PM,s.

Pollutant Outcome Age group City Effect (%) 95% C|
Lower Upper
PM ctrl Ozone Resp HA All Calgary 0.10 -12.78 -16.59
PM ctrl Ozone Resp HA All Edmonton -0.11 -7.71 -7.14
PM ctrl Ozone Resp HA All Halifax -1.72 -19.88 -17.32
PM ctrl Ozone Resp HA All Hamilton 3.55 2.32 10.46
PM ctrl Ozone Resp HA All Montreal 1.45 -1.25 0.01
PM ctrl Ozone Resp HA All Ottawa 0.42 -7.76 -8.04
PM ctrl Ozone Resp HA All Quebec City 1.41 -6.58 -4.36
PM ctrl Ozone Resp HA All St Johns -0.69 -14.67 -19.52
PM ctrl Ozone Resp HA All Toronto 0.38 -1.36 -0.75
PM ctrl Ozone Resp HA All Vancouver 4.57 0.40 7.97
PM ctrl Ozone Resp HA All Windsor 1.95 -5.16 -3.63
PM ctrl Ozone Resp HA All Winnipeg 1.66 -6.20 -0.60
PM ctrl Ozone Resp HA 265 Calgary -3.81 -1.17 -0.84
PM ctrl Ozone Resp HA 265 Edmonton 0.56 -1.59 -1.67
PM ctrt Ozone Resp HA 265 Halifax 2.56 -2.14 -1.83
PM ctrl Ozone Resp HA 265 Hamilton 8.15 -0.92 -0.33
PM ctrl Ozone Resp HA 265 Montreal 1.26 -0.47 -0.1
PM ctrl Ozone Resp HA 265 Ottawa -0.29 -1.21 -0.87
PM ctrl Ozone Resp HA 265 Quebec City 2.22 -1.63 -1.86
PM ctrl Ozone Resp HA 265 St Johns -4.84 -2.19 -1.98
PM ctrl Ozone Resp HA 265 Toronto 0.61 0.86 2.41
PM ctrl Ozone Resp HA 265 Vancouver 7.57 -1.37 -1.77
PM ctrl Ozone Resp HA 265 Windsor 1.53 0.21 2.02
PM ctrl Ozone Resp HA 265 Winnipeg 5.60 -1.08 -0.21
PM ctrl Ozone Resp mortality All Calgary -5.63 -19.26 7.99
PM ctrl Ozone Resp mortality All Edmonton 482 -7.06 16.69
PM ctrl Ozone Resp mortality All Halifax 453 -17.78 26.83
PM ctrl Ozone Resp mortality All Hamilton 0.56 -11.67 12.79
PM ctrl Ozone Resp mortality All Montreal 1.02 -2.50 453
PM ctrl Ozone Resp mortality All Ottawa 4.25 -5.64 14.14
PM ctrl Ozone Resp mortality All Quebec City -9.26 -20.87 2.36
PM ctrl Ozone Resp mortality All St Johns -0.37 -25.46 2472
PM ctrl Ozone Resp mortality All Toronto 0.06 -3.43 3.54
PM ctrl Ozone Resp mortality All Vancouver 2.08 -4.86 9.02
PM ctrl Ozone Resp mortality All Windsor
PM ctrl Ozone Resp mortality All Winnipeg -14.94 -29.75 -0.13
PM ctrl Ozone Resp mortality 275 Calgary -6.34 -23.50 10.81
PM ctrt Ozone Resp mortality 275 Edmonton 2.28 -13.565 18.12
PM ctrt Ozone Resp mortality 275 Halifax
PM ctrl Ozone Resp mortality 275 Hamilton 3.14 -12.22 18.50
PM ctrl Ozone Resp mortality 275 Montreal 0.13 -4.33 4.58
PM ctrl Ozone Resp mortality 275 Ottawa 10.53 -2.28 23.34
PM ctrl Ozone Resp mortality 275 Quebec City -10.95 -25.47 3.57
PM ctrl Ozone Resp mortality 275 St Johns
PM ctrl Ozone Resp mortality 275 Toronto 1.55 -2.65 5.76
PM ctrl Ozone Resp mortality 275 Vancouver 3.17 -5.13 11.47
PM ctrl Ozone Resp mortality 275 Windsor
PM ctrl Ozone Resp mortality 275 Winnipeg -14.23 -31.61 3.15
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Table C-3. City specific percent change in mortality/hospital admissions in two pollutant models for a lag
period of 1-day and 8 degrees of freedom for seasonality control. Estimates are associated with a 10 ppb

increase in ozone and a 10 ug/m3 increase in PM, 5.

Pollutant Outcome Age group City Effect (%) 95% Cl
Lower  Upper
PM ctrl Ozone Resp mortality <75 Calgary -8.48 -32.35 15.39
PM ctrl Ozone Resp mortality <75 Edmonton
PM ctrl Ozone Resp mortality <75 Halifax
PM ctrl Ozone Resp mortality <75 Hamiiton -2.20 -22.99 18.60
PM ctrl Ozone Resp mortality <75 Montreal 2.38 -3.35 8.11
PM ctrl Ozone Resp mortality <75 Ottawa
PM ctrl Ozone Resp mortality <75 Quebec City
PM ctrl Ozone Resp mortality <75 St Johns
PM ctrl Ozone Resp mortality <75 Toronto -3.41 -9.69 2.87
PM ctrl Ozone Resp mortality <75 Vancouver -0.25 -12.92 12.41
PM ctrl Ozone Resp mortality <75 Windsor
PM ctrl Ozone Resp mortality <75 Winnipeg
Ozone ctrl PM All mortality All Calgary 0.17 -3.28 3.62
Ozone ctrl PM All mortality All Edmonton -0.19 -3.25 2.87
Ozone ctrl PM All mortality All Halifax 2.09 -2.25 6.43
Ozone ctrl PM All mortality All Hamilton 1.29 -1.82 4.39
Ozone ctrl PM All mortality All Montreal 0.78 -0.27 1.82
Ozone ctrl PM All mortality All Ottawa -0.61 -3.01 1.78
Ozone ctrl PM All mortality All Quebec City 0.17 -2.57 2.90
Ozone ctrl PM All mortality All St Johns 2.68 -1.90 7.27
Ozone ctrl PM All mortality All Toronto 0.40 -0.43 1.24
Ozone ctrt PM All mortality All Vancouver 0.10 -1.46 1.67
Ozone ctrl PM All mortality All Windsor 1.71 -0.69 412
Ozone ctrl PM All mortality All Winnipeg 0.61 -2.43 3.66
Ozone ctrl PM All mortality 275 Calgary -1.62 -6.64 3.41
Ozone ctrl PM All mortality 275 Edmonton 0.50 -4.05 5.06
Ozone ctrl PM All mortality 275 Halifax 0.88 -5.82 7.58
Ozone ctrl PM All mortality 275 Hamilton 1.89 -2.67 6.44
Ozone ctrl PM All mortality 275 Montreal 0.43 -1.08 1.94
Ozone ctrl PM All mortality 275 Ottawa -1.14 -4.69 2.41
Ozone ctrl PM All mortality 275 Quebec City -1.58 -5.50 2.34
Ozone ctrl PM All mortality 275 St Johns 0.20 -6.31 6.72
Ozone ctrl PM All mortality 275 Toronto -0.27 -1.45 0.90
Ozone ctrl PM All mortality 275 Vancouver -1.41 -3.56 0.75
Ozone ctrl PM All mortality 275 Windsor 2.18 -1.18 5.54
Ozone ctrl PM All mortality 275 Winnipeg -1.55 -5.79 2.68
Ozone ctrl PM All mortality <75 Calgary 1.77 -2.97 6.52
Ozone ctrl PM All mortality <75 Edmonton -0.77 -4.91 3.38
Ozone ctrl PM All mortality <75 Halifax 3.02 -2.68 8.72
Ozone ctrl PM All mortality <75 Hamilton 0.82 -3.43 5.07
Ozone ctrl PM All mortality <75 Montreal 1.12 -0.33 2.57
Ozone ctrl PM All mortality <75 Ottawa -0.05 -3.30 3.20
Ozone ctrl PM All mortality <75 Quebec City 1.79 -2.03 5.61
Ozone ctrl PM All mortality <75 St Johns 5.32 -1.13 11.77
Ozone ctrl PM All mortality <75 Toronto 1.11 -0.08 2.30
Ozone ctrl PM All mortality <75 Vancouver 1.86 -0.42 4.15
Ozone ctrl PM All mortality <75 Windsor 1.24 -2.21 4.69
Ozone ctrl PM All mortality <75 Winnipeg 3.00 -1.38 7.38
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Table C-3. City specific percent change in mortality/hospital admissions in two pollutant models for a lag
period of 1-day and 8 degrees of freedom for seasonality control. Estimates are associated with a 10 ppb

increase in ozone and a 10 ug/m®increase in PM, 5.

P . o 95% ClI
ollutant Outcome Age group City Effect (%) Lower  Upper
Ozone ctrl PM CVD HA All Calgary 0.29 -3.42 3.99
Ozone ctrl PM CVD HA All Edmonton 0.20 -3.86 4.25
Ozone ctrl PM CVD HA All Halifax 4.92 0.02 9.82
Ozone ctrl PM CVD HA All Hamilton -0.35 -2.90 219
Ozone ctrl PM CVD HA All Montreal -0.23 -1.40 0.93
Ozone ctrl PM CVD HA All Ottawa 1.43 -1.72 4.58
Ozone ctrl PM CVD HA All Quebec City 0.25 -2.74 3.25
Ozone ctrl PM CVD HA All St Johns 0.19 277 3.15
Ozone ctri PM CVD HA All Toronto 0.27 -0.50 1.04
Ozone ctrl PM CVD HA All Vancouver -0.62 -2.41 1.17
Ozone ctrl PM CVD HA All Windsor 0.63 -1.64 2.90
Ozone ctrl PM CVD HA All Winnipeg 0.31 -4.07 4.68
Ozone ctrl PM CVD HA 265 Calgary -2.18 -6.88 2.53
Ozone ctrl PM CVD HA 265 Edmonton -1.10 -6.08 3.87
Ozone ctrl PM CVD HA 265 Halifax 4.82 -1.33 10.96
Ozone ctrl PM CVD HA 265 Hamilton -0.40 -3.47 2.68
Ozone ctrl PM CVD HA 265 Montreal 0.15 -1.35 1.66
Ozone ctrl PM CVD HA 265 Ottawa 2.23 -1.68 6.14
Ozone ctrl PM CVD HA 265 Quebec City 2.60 -1.40 6.60
Ozone ctrl PM CVD HA 265 St Johns 0.82 -2.79 4.42
Ozone ctrl PM CVD HA 265 Toronto 0.31 -0.60 1.23
Ozone ctrl PM CVD HA 265 Vancouver -0.50 -2.64 1.65
Ozone ctrl PM CVD HA 265 Windsor 1.42 -1.30 4.14
Ozone ctrl PM CVD HA 265 Winnipeg 0.18 -4.93 5.28
Ozone ctrl PM CVD mortality All Calgary -0.88 0.29 4.58
Ozone ctrl PM CVD mortality All Edmonton 0.62 0.31 2.07
Ozone ctrl PM CVD mortality All Halifax 5.36 -0.67 273
Ozone ctrl PM CVD mortality All Hamilton 0.20 -1.49 5.70
Ozone ctrl PM CVD mortality All Montreal 1.03 -0.84 5.10
Ozone ctrl PM CVD mortality All Ottawa -0.53 0.40 2.61
Ozone ctrl PM CVD mortality All Quebec City 0.49 -1.06 3.42
Ozone ctrl PM CVD mortality All St Johns 0.02 -1.17 7.86
Ozone ctrl PM CVD mortality All Toronto -0.18 -0.30 5.88
Ozone ctrl PM CVD mortality All Vancouver -0.58 -0.81 2.08
Ozone ctrl PM CVD mortality All Windsor 2.1 -1.74 3.46
Ozone ctrl PM CVD mortality All Winnipeg -0.07 -5.91 6.05
Ozone ctrl PM CVD mortality 275 Calgary -0.05 -0.65 5.63
Ozone ctrl PM CVD mortality 275 Edmonton 0.27 -0.85 1.49
Ozone ctrl PM CVD mortality 275 Halifax -2.76 -4.75 4.45
Ozone ctrl PM CVD mortality 275 Hamilton 1.82 -5.99 6.35
Ozone ctrl PM CVD mortality 275 Montreal 1.18 1.12 9.78
Ozone ctrl PM CVD mortality 275 Ottawa -0.62 -1.17 1.82
Ozone ctrl PM CVD mortality 275 Quebec City -0.45 -4.90 7.11
Ozone ctrl PM CVD mortality 275 St Johns -5.15 10.40
Ozone ctrl PM CVD mortality 275 Toronto -0.32 -5.28 3.83
Ozone ctrl PM CVD mortality 275 Vancouver -0.49 -1.59 218
Ozone ctrl PM CVD mortality 275 Windsor 3.35 -8.99 5.32
Ozone ctrl PM CVD mortality 275 Winnipeg -1.40 -14.29 6.12
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Table C-3. City specific percent change in mortality/hospital admissions in two pollutant models for a lag
period of 1-day and 8 degrees of freedom for seasonality control. Estimates are associated with a 10 ppb

increase in ozone and a 10 ug/m°increase in PM, .

P . 0 95% CI
ollutant Outcome Age group City Effect (%) Lower Upper
Ozone ctrl PM CVD mortality <75 Calgary -2.07 -2.25 5.35
Ozone ctrl PM CVD mortality <75 Edmonton 1.09 -1.04 1.73
Ozone ctrl PM CVD mortality <75 Halifax -4.26 3.20
Ozone ctrl PM CVD mortality <75 Hamilton -1.60 -4.82 4.67
Ozone ctrl PM CVD mortality <75 Montreal 0.86 -3.59 6.87
Ozone ctrl PM CVD mortality <75 Ottawa -0.23 -2.15 1.45
Ozone ctrl PM CVD mortality <75 Quebec City 2.09 -5.63 4.38
Ozone ctrl PM CVD mortality <75 St Johns -7.49 470
Ozone ctri PM CVD mortality <75 Toronto 0.07 -3.93 7.16
Ozone ctri PM CVD mortality <75 Vancouver -0.57 -0.81 3.51
Ozone ctrl PM CVD mortality <75 Windsor 0.07 -5.84 5.39
Ozone ctrl PM CVD mortality <75 Winnipeg 2.24 -5.37 9.85
Ozone ctrl PM Resp HA All Calgary 0.01 -6.18 -5.09
Ozone ctrl PM Resp HA All Edmonton -0.50 -9.51 -11.31
Ozone ctri PM Resp HA All Halifax -1.13 -19.22 -26.71
Ozone ctrl PM Resp HA All Hamilton 0.01 -3.89 -2.49
Ozone ctrl PM Resp HA All Montreal 1.14 -2.37 -2.32
Ozone ctrl PM Resp HA All Ottawa -0.87 -7.83 -9.21
Ozone ctri PM Resp HA All Quebec City -0.25 -7.45 -7.84
Ozone ctri PM Resp HA All St Johns -2.17 -7.37 -9.07
Ozone ctrl PM Resp HA All Toronto 1.46 -0.61 0.32
Ozone ctrl PM Resp HA All Vancouver 0.64 -3.70 -3.90
Ozone ctrl PM Resp HA All Windsor 0.37 -1.39 2.07
Ozone ctrl PM Resp HA All Winnipeg 2.02 -3.27 1.27
Ozone ctrl PM Resp HA 265 Calgary 1.08 -5.02 -4.95
Ozone ctrl PM Resp HA 265 Edmonton -1.80 -16.37 -19.00
Ozone ctrl PM Resp HA 265 Halifax -7.49 0.10 443
Ozone ctrl PM Resp HA 265 Hamilton 1.39 -0.08 1.51
Ozone ctrl PM Resp HA 265 Montreal 0.05 -4.89 -4.56
Ozone ctrl PM Resp HA 265 Ottawa -1.38 -2.90 -0.58
Ozone ctrl PM Resp HA 265 Quebec City -0.40 -8.31 -10.85
Ozone ctrl PM Resp HA 265 St Johns -1.70 -0.50 0.32
Ozone ctrl PM Resp HA 265 Toronto 0.94 -0.44 3.75
Ozone ctrl PM Resp HA 265 Vancouver -0.20 -2.16 -0.05
Ozone ctrl PM Resp HA 265 Windsor 3.45 -8.17 -7.66
Ozone ctrl PM Resp HA 265 Winnipeg 4.54

Ozone ctrl PM Resp mortality All Calgary -4.53 -16.04 6.98
Ozone ctrl PM Resp mortality All Edmonton 13.65 3.17 2413
Ozone ctrl PM Resp mortality All Halifax 1.76 -12.35 15.87
Ozone ctrl PM Resp mortality All Hamilton 1.73 -8.89 12.36
Ozone ctrl PM Resp mortality All Montreal -2.37 -6.05 1.32
Ozone ctri PM Resp mortality All Ottawa -0.82 -9.31 7.68
Ozone ctrl PM Resp mortality All Quebec City 1.64 -8.07 11.35
Ozone ctrl PM Resp mortality All St Johns 2.74 -11.82 17.31
Ozone ctrl PM Resp mortality All Toronto 0.31 -2.64 - 325
Ozone ctrl PM Resp mortality All Vancouver 493 -0.05 9.91
Ozone ctrl PM Resp mortality All Windsor

Ozone ctri PM Resp mortality All Winnipeg 6.63 -3.94 17.19
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Table C-3. City specific percent change in mortality/hospital admissions in two pollutant models for a lag
period of 1-day and 8 degrees of freedom for seasonality control. Estimates are associated with a 10 ppb

increase in ozone and a 10 ug/m3 increase in PM, 5.

Pollutant Outcome Age group City Effect (%) 95% Cl
Lower  Upper

Ozone ctrl PM Resp mortality 275 Calgary -11.89 -26.48 2.70

Ozone ctrl PM Resp mortality 275 Edmonton 10.44 -3.20 24.08

Ozone ctrl PM Resp mortality 275 Halifax

Ozone ctrl PM Resp mortality 275 Hamilton 1.16 -12.13 14.45

Ozone ctrl PM Resp mortality 275 Montreal -2.70 -7.31 1.91

Ozone ctrl PM Resp mortality 275 Ottawa 6.88 -4.32 18.07

Ozone ctrl PM Resp mortality 275 Quebec City 5.50 -6.53 17.53

Ozone ctrl PM Resp mortality 275 St Johns

Ozone ctrl PM Resp mortality 275 Toronto -0.99 -4.54 2.55

Ozone ctrl PM Resp mortality 275 Vancouver 3.99 -1.90 9.88

Ozone ctrl PM Resp mortality 275 Windsor

Ozone ctrl PM Resp mortality 275 Winnipeg 0.99 -12.18 14.16

Ozone ctri PM Resp mortality <75 Calgary 7.44 -11.47 26.35

Ozone ctri PM Resp mortality <75 _ Edmonton

Ozone ctrl PM Resp mortality <75 Halifax _

Ozone ctri PM Resp mortality <75 Hamilton 4.70 -13.76 23.16

Ozone ctrl PM Resp mortality <75 Montreal -1.66 -7.80 448

Ozone ctrl PM Resp mortality <75 Ottawa

Ozone ctrl PM Resp mortality <75 Quebec City

Ozone ctrl PM Resp mortality <75 St Johns

Ozone ctrl PM Resp mortality <75 Toronto 3.46 -1.85 8.78

Ozone ctrl PM Resp mortality <75 Vancouver 713 -2.19 16.45

Ozone ctrl PM Resp mortality <75 Windsor

Ozone ctrl PM Resp mortality <75 Winnipeg
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Table C-4. Pooled percent change in mortality/hospital admissions associated with a 10 ppb increase in the 1-hr ozone
levels for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

Fixed effects model

Random effects model

Age Lag dfiyr o o
Outeome group  period  (time)  Effect (%) Lowegr5 * cl:JIpper Effect Lowegr5 * cl:JIPIJer
All mortality All 0 4 0.68 0.50 0.86 0.69 0.50 0.89
All mortality All 0 8 0.62 0.43 0.80 0.62 0.43 0.80
All mortality All 0 12 0.57 0.38 0.76 0.57 0.38 0.76
All mortality All 1 1 0.75 0.62 0.90 0.76 0.45 1.06
All mortality All 1 2 1.36 1.22 1.52 1.33 1.07 1.58
All mortality All 1 3 0.69 0.51 0.86 0.69 0.51 0.86
All mortality All 1 4 0.67 0.49 0.85 0.67 0.47 0.86
All mortality All 1 5 0.60 0.42 0.78 0.60 0.40 0.81
All mortality All 1 6 0.67 0.49 0.85 0.67 0.45 0.89
All mortality All 1 7 0.61 0.43 0.80 0.62 0.42 0.81
All mortality All 1 8 0.64 0.45 0.82 0.64 0.45 0.82
All mortality All 1 9 0.62 0.42 0.79 0.61 0.40 0.81
All mortality All 1 10 0.61 0.42 0.79 0.61 0.42 0.80
All mortality All 1 11 0.59 0.40 0.78 0.59 0.39 0.79
All mortality All 1 12 0.60 0.41 0.79 0.60 0.39 0.81
All mortality All 1 13 0.59 0.40 0.77 0.59 0.38 0.79
All mortality All 1 14 0.58 0.39 0.77 0.59 0.37 0.81
All mortality All 1 15 0.60 0.41 0.79 0.61 0.37 0.83
All mortality All 1 16 0.57 0.38 0.76 0.58 0.36 0.79
All mortality All 1 17 0.57 0.38 0.76 0.57 0.37 0.77
All mortality All 1 18 0.54 0.35 0.74 0.55 0.34 0.76
All mortality All 1 19 0.58 0.38 0.77 0.58 0.37 0.79
All mortality All 1 20 0.55 0.35 0.74 0.55 0.35 0.75
All mortality All 2 4 0.45 0.27 0.62 0.45 0.27 0.62
All mortality All 2 8 0.45 0.26 0.63 0.45 0.26 0.63
All mortality All 2 12 0.41 0.23 0.61 0.41 0.23 0.61
All mortality All 01 4 1.01 0.79 1.22 1.01 0.75 1.26
All mortality All 01 8 0.93 0.72 1.15 0.93 0.72 1.15
All mortality All 01 12 0.88 0.65 1.1 0.89 0.64 1.14
All mortality All 02 4 1.19 0.95 1.43 1.18 0.92 1.43
All mortality All 02 8 1.12 0.87 1.38 1.12 0.87 1.38
All mortality All 02 12 1.07 0.81 1.34 1.07 0.81 1.34
All mortality All dist02 4 1.09 0.84 1.34 1.09 0.84 1.34
All mortality All dist02 8 1.03 0.76 1.29 1.03 0.76 1.29
All mortality All dist02 12 0.97 0.7 1.25 0.97 0.7 1.25
All mortality 275 1 4 0.69 0.43 0.95 0.69 0.43 0.95
All mortality 275 1 8 0.69 0.42 0.96 0.69 0.41 0.97
All mortality 275 1 12 0.62 0.34 0.89 0.61 0.27 0.96
All mortality 275 02 4 1.30 0.94 1.65 1.30 0.94 1.65
All mortality 275 02 8 1.25 0.87 1.62 1.25 0.87 1.62
All mortality 275 02 12 1.14 0.75 1.53 1.14 0.75 1.53
All mortality 275 dist02 4 1.31 0.91 1.71 1.31 0.91 1.71
All mortality 275 dist02 8 1.05 0.65 1.45 1.05 0.65 1.45
All mortality 275 dist02 12 0.99 0.63 1.35 0.99 0.63 1.35
All mortality <75 1 4 -0.08 -0.33 0.16 0.03 -0.37 0.43
All mortality <75 1 8 0.59 0.33 0.84 0.59 0.33 0.84
All mortality <75 1 12 0.57 0.32 0.83 0.57 0.32 0.83
All mortality <75 02 4 -0.19 -0.52 0.14 -0.04 -0.53 0.45
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Table C-4. Pooled percent change in mortality/hospital admissions associated with a 10 ppb increase in the 1-hr ozone
levels for various lag periods and degrees of freedom (per year for time variable) in single poliutant models.

Fixed effects model

Random effects model

Age Lag dflyr 5 o
Outcome group period (time) Effect (%) Lowc?rs % ((:leper Effect Low:rs % ((:leper
Ali mortality <75 02 8 1.10 0.66 1.36 1.10 0.66 1.36
All mortality <75 02 12 1.12 0.65 1.38 1.12 0.65 1.38
All mortality <75 dist02 4 1.17 0.78 1.56 1.17 0.78 1.56
All mortality <75 dist02 8 0.94 0.58 1.31 0.92 0.34 1.49
All mortality <75 dist02 12 0.82 0.49 1.16 0.82 0.49 1.16
CVD mortality All 0 4 0.70 0.43 0.98 0.72 0.37 1.07
CVD mortality All 0 8 0.56 0.28 0.85 0.59 0.24 0.94
CVD mortality All 0 12 0.48 0.19 0.77 0.51 0.16 0.85
CVD mortality All 1 4 0.68 0.40 0.95 0.68 0.40 0.95
CVD mortality All 1 8 0.56 0.27 0.84 0.56 0.27 0.84
CVD mortality All 1 12 0.48 0.19 0.78 0.48 0.19 0.78
CVD mortality All 2 4 0.79 0.51 1.06 0.72 0.38 1.05
CVD mortality All 2 8 0.72 0.42 0.98 0.66 0.34 0.97
CVD mortality All 2 12 0.71 0.42 1.00 0.64 0.28 1.01
CVD mortality All 01 4 1.10 0.68 1.35 1.1 0.66 1.37
CVD mortality All 01 8 0.82 0.47 1.17 0.82 0.47 117
CVD mortality All 01 12 0.71 0.36 1.07 0.71 0.36 1.07
CVD mortality All 02 4 1.42 1.05 1.80 1.42 1.03 1.80
CVD mortality All 02 8 1.25 0.85 1.65 1.25 0.85 1.65
CVD mortality All 02 12 1.14 0.73 1.55 1.14 0.73 1.55
CVD mortality All dist02 4 1.36 0.97 1.75 1.33 0.88 1.78
CVD mortality Ali dist02 8 1.19 0.78 1.61 1.19 0.78 1.61
CVD mortality All dist02 12 1.08 0.66 1.51 1.08 0.66 1.51
CVD mortality All 1 1 0.74 0.51 0.97 0.71 0.34 1.08
CVD mortality All 1 2 1.47 1.22 1.72 1.39 1.21 1.76
CVD mortality All 1 3 0.64 0.37 0.91 0.64 0.37 0.91
CVD mortality All 1 5 0.50 0.22 0.78 0.50 0.22 0.78
CVD mortality All 1 6 0.58 0.30 0.87 0.58 0.30 0.87
CVD mortality All 1 7 0.52 0.23 0.80 0.52 0.23 0.80
CVD mortality All 1 9 0.52 0.23 0.81 0.52 0.23 0.81
CVD mortality All 1 10 0.51 0.22 0.80 0.51 0.22 0.80
CVD mortality All 1 11 0.51 0.22 0.82 0.51 0.22 0.82
CVD mortality All 1 13 0.48 0.19 0.77 0.48 0.19 0.77
CVD mortality All 1 14 0.47 0.18 0.77 0.47 0.18 0.77
CVD mortality All 1 15 0.48 0.16 0.79 0.48 0.16 079
CVD mortality All 1 16 0.43 0.14 0.73 0.43 0.14 0.73
CVD mortality All 1 17 0.44 0.15 0.74 0.44 0.15 0.74
CVD mortality All 1 18 0.41 0.11 0.71 0.41 0.11 0.71
CVD mortality All 1 19 0.44 0.14 0.74 0.44 0.14 0.74
CVD mortality All 1 20 0.41 0.11 0.71 0.41 0.1 0.71
CVD mortality 275 1 4 0.94 0.57 1.30 0.87 0.41 1.32
CVD mortality 275 1 8 0.93 0.55 1.31 0.91 0.51 1.32
CVD mortality 275 1 12 0.87 0.48 1.26. 0.83 0.38 1.28
CVD mortality 275 02 4 1.64 1.14 2.13 1.59 1.05 2.13
CVD mortality 275 02 8 1.62 1.09 2.15 1.62 1.09 2.15
CVD mortality 275 02 12 1.54 0.99 2.09 1.54 0.99 2.09
CVD mortality 275 dist02 4 1.64 1.07 2.2 1.64 1.07 2.2
CVD mortality 275 dist02 8 1.39 0.83 1.95 1.25 0.55 1.95
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Table C-4. Pooled percent change in mortality/hospital admissions associated with a 10 ppb increase in the 1-hr ozone
levels for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

Fixed effects model

Random effects model

Age Lag dffyr 5 5
Outcome group period (time) Effect (%) Low:r5 % ((:leper Effect Lowegr5 % ((:leper
CVD mortality 275 dist02 12 1.27 0.76 1.79 1.27 0.76 1.79
CVD mortality <75 1 4 0.34 -0.08 0.76 0.34 -0.08 0.76
CVD mortality <75 1 8 0.07 -0.36 0.51 0.07 -0.36 0.51
CVD mortality <75 1 12 -0.11 -0.46 0.42 -0.11 -0.46 0.42
CVD mortality <75 02 4 1.15 0.58 1.72 1.18 0.54 1.83
CVD mortality <75 02 8 0.76 0.16 1.37 0.85 0.12 1.58
CVD mortality <75 02 12 0.61 -0.10 1.24 0.66 -0.03 1.35
CVD mortality <75 dist02 4 0.89 0.23 1.56 0.89 0.23 1.56
CVD mortality <75 dist02 8 0.62 0 1.25 0.62 0 1.25
CVD mortality <75 dist02 12 1.26 0.68 1.84 1.73 0.78 2.69
Resp mortality All 0 4 0.10 -0.62 0.64 0.03 -0.63 0.69
Resp mortality All 0 8 0.49 -0.16 1.15 0.49 -0.16 1.15
Resp mortality All 0 12 0.37 -0.29 1.04 0.46 -0.28 1.20
Resp mortality All 1 4 0.37 -0.26 1.00 0.27 -0.51 1.05
Resp mortality All 1 8 0.86 0.21 1.51 0.83 0.11 1.56
Resp mortality All 1 12 0.78 0.11 1.44 0.75 -0.04 1.55
Resp mortality All 2 4 0.19 -0.44 0.82 -0.01 -0.84 0.83
Resp mortality All 2 8 0.72 0.05 1.36 0.66 -0.03 1.35
Resp mortality All 2 12 0.65 -0.20 1.31 0.65 -0.20 1.31
Resp mortality All 01 4 0.40 -0.35 1.15 0.38 -0.57 1.33
Resp mortality All 01 8 1.03 0.24 1.82 1.06 0.16 1.95
Resp mortality All 01 12 0.89 0.08 1.72 0.97 -0.06 2.01
Resp mortality All 02 4 0.62 -0.23 1.47 0.43 -0.75 1.60
Resp mortality All 02 8 1.34 0.44 2.25 1.29 0.23 2.35
Resp mortality All 02 12 1.18 0.24 212 1.16 0.07 2.26
Resp mortality All dist02 4 0.69 -0.18 1.56 0.57 -0.51 1.67
Resp mortality All dist02 8 1.49 0.55 2.42 1.48 0.52 2.44
Resp mortality All dist02 12 1.36 0.39 2.33 1.37 0.35 2.39
Resp mortality All 1 1 2.56 2.04 3.08 2.58 1.93 3.23
Resp mortality All 1 2 3.68 3.1 4.24 3.68 3.1 4.24
Resp mortality All 1 3 0.60 -0.11 1.21 0.60 -0.11 1.21
Resp mortality All 1 5 0.73 0.09 1.37 0.67 -0.08 1.43
Resp mortality All 1 6 0.94 0.29 1.59 0.89 0.15 1.64
Resp mortality All 1 7 0.85 0.21 1.50 0.82 0.11 1.54
Resp mortality All 1 9 0.75 0.10 1.41 0.74 -0.11 1.49
Resp mortality All 1 10 0.76 0.10 1.42 0.72 -0.06 1.50
Resp mortality All 1 11 0.74 0.08 1.42 0.70 -0.13 1.53
Resp mortality All 1 13 0.77 0.10 1.44 0.75 -0.07 1.58
Resp mortality All 1 14 0.72 0.05 1.39 0.70 -0.12 1.52
Resp mortality All 1 15 0.77 0.09 1.44 0.73 -0.14 1.61
Resp mortality All 1 16 0.71 0.04 1.39 0.68 -0.19 1.55
Resp mortality All 1 17 0.72 0.04 1.40 0.71 -0.14 1.56
Resp mortality All 1 18 0.74 0.06 1.42 0.73 -0.11 1.57
Resp mortality All 1 19 0.71 0.20 1.39 0.70 -0.16 1.56
Resp mortality All 1 20 0.63 -0.06 1.32 0.63 -0.20 1.45
Resp mortality 275 1 4 0.35 -0.45 1.15 0.34 -0.51 1.20
Resp mortality 275 1 8 0.79 -0.04 1.62 0.79 -0.04 1.62
Resp mortality 275 1 12 0.61 -0.24 1.45 0.61 -0.28 1.50
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Table C-4. Pooled percent change in mortality/hospital admissions associated with a 10 ppb increase in the 1-hr ozone
levels for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

Fixed effects model

Random effects model

Age Lag dffyr o o
Outcome group  period (time) Effect (%) Lowegrs % CL:/Ipper Effect Lowegrs % CL:/Ipper
Resp mortality 275 02 4 0.33 -0.75 1.41 0.23 -1.10 1.55
Resp mortality 275 02 8 0.86 -0.29 2.01 0.86 -0.29 2.01
Resp mortality 275 02 12 0.46 -0.74 1.65 0.43 -0.86 1.73
Resp mortality 275 dist02 4 0.24 -0.92 1.4 -0.01 -1.38 1.34
Resp mortality 275 dist02 8 1.58 0.32 2.83 1.58 0.32 2.83
Resp mortality 275 dist02 12 -0.16 -1.27 0.94 -0.16 -1.27 0.94
Resp mortality <75 1 4 0.41 -0.62 1.43 0.19 -1.10 1.49
Resp mortality <75 1 8 0.98 -0.08 2.04 0.94 -0.19 2.06
Resp mortality <75 1 12 1.03 -0.05 2.12 1.03 -0.05 2.12
Resp mortality <75 02 4 1.13 -0.26 2.51 1.10 -0.57 2.59
Resp mortality <75 02 8 2.14 0.67 3.62 2.14 067 3.62
Resp mortality <75 02 12 2.32 0.79 3.85 2.32 0.79 3.85
Resp mortality <75 dist02 4 2.56 0.99 413 2.56 0.7 4.43
Resp mortality <75 dist02 8 2.46 0.94 3.98 2.46 0.94 3.98
Resp mortality <75 dist02 12 1.76 0.31 3.2 1.76 0.31 3.2
CVD HA All 0 4 0.14 -0.12 0.39 0.14 -0.12 0.39
CVD HA All 0 8 -0.15 -0.41 0.11 -0.15 -0.41 0.11
CVD HA All 0 12 -0.12 -0.38 0.15 -0.12 -0.38 0.15
CVD HA All 1 1 0.68 0.47 0.88 0.70 0.45 0.95
CVD HA All 1 2 0.90 0.68 1.12 0.92 0.66 1.18
CVD HA All 1 3 0.31 0.07 0.56 0.31 0.06 0.57
CVD HA All 1 4 0.25 -0.02 0.50 0.29 -0.03 0.61
CVD HA All 1 5 0.04 -0.22 0.29 0.09 -0.27 0.45
CVD HA All 1 6 0.10 -0.25 0.27 0.05 -0.31 0.41
CVD HA All 1 7 -0.20 -0.29 0.24 0.20 -0.34 0.38
CVD HA All 1 8 -0.04 -0.30 0.22 0.01 -0.36 0.38
CVD HA All 1 9 -0.01 -0.27 0.26 0.04 -0.32 0.39
CVD HA All 1 10 0.10 -0.25 0.28 0.05 -0.30 0.40
CVD HA All 1 11 -0.01 -0.27 0.26 0.03 -0.33 0.40
CVD HA All 1 12 0.01 -0.26 0.27 0.05 -0.32 0.43
CVD HA All 1 13 -0.01 -0.27 0.26 0.03 -0.34 0.40
CVD HA All 1 14 0.03 -0.24 0.30 0.07 -0.32 0.47
CVD HA All 1 15 0.10 -0.26 0.28 0.05 -0.34 0.45
CVD HA All 1 16 0.11 -0.25 0.29 0.05 -0.32 0.43
CVD HA All 1 17 -0.11 -0.29 0.25 0.11 -0.37 0.40
CVD HA All 1 18 0.00 -0.27 0.28 0.04 -0.35 0.44
CVD HA All 1 19 0.01 -0.27 0.27 0.03 -0.37 0.43
CVD HA All 1 20 -0.11 -0.29 0.26 0.20 -0.38 0.43
CVD HA All 2 4 0.24 -0.10 0.49 0.24 -0.10 0.49
CVD HA All 2 8 -0.06 -0.33 0.20 -0.06 -0.33 0.20
CVD HA All 2 12 -0.11 -0.28 0.25 -0.11 -0.28 0.25
CVD HA All 01 4 0.26 -0.04 0.56 0.26 -0.04 0.56
CVD HA All 01 8 -0.13 -0.44 0.19 -0.13 -0.45 0.19
CVD HA All 01 12 -0.07 -0.40 0.25 -0.07 -0.40 0.25
CVD HA All 02 4 0.31 -0.03 0.65 0.31 -0.03 0.66
CVD HA All 02 8 -0.16 -0.52 0.21 -0.16 -0.52 0.21
CVD HA All 02 12 -0.08 -0.46 0.30 -0.08 -0.46 0.30
CVD HA All dist02 4 0.3 -0.05 0.66 0.3 -0.05 0.66
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Table C-4. Pooled percent change in mortality/hospital admissions associated with a 10 ppb increase in the 1-hr ozone
levels for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

Fixed effects model

Random effects model

Age Lag dffyr 5 5
Outcome group  period  (time) Effect (%) LOW§5 % CUIpper Effect . Owjf % czj' oper
CVD HA Al dist02 8 016 054 02 016 054 02
CVD HA Al dist02 12 009  -0.48 0.29 -0.09 -0.48 0.29
CVD HA 265 1 4 0.19 -0.12 0.50 0.24 -0.14 0.61
CVD HA 265 1 8 013 -0.45 0.19 -0.08 -0.48 0.31
CVD HA 265 1 12 006  -0.39 0.26 -0.11 -0.43 0.40
CVD HA 265 02 4 0.22 -0.20 0.64 0.22 -0.20 0.64
CVD HA >65 02 8 029 074 0.15 -0.29 -0.74 0.15
CVD HA 265 02 12 019 065 0.27 -0.19 -0.65 0.27
CVD HA 265  dist02 4 006  -0.51 0.39 -0.06 -0.51 0.39
CVD HA 265  dist02 8 043 093 0.05 -0.43 -0.93 0.05
CVD HA 265  dist02 12 003  -0.39 0.46 0.25 0.3 0.81
Resp HA Al 0 4 007 041 0.28 -0.24 074 0.25
Resp HA Al 0 8 001 036 035 -0.01 -0.36 0.35
Resp HA Al 0 12 017 -053 0.20 017 -0.53 0.20
Resp HA Al 1 1 1.04 0.76 1.31 1.59 0.73 2.46
Resp HA Al 1 2 421 3.90 451 4.28 3.60 4.96
Resp HA Al 1 3 157 123 1.91 146 111 1.92
Resp HA Al 1 4 0.52 0.16 0.85 0.29 -0.38 0.96
Resp HA Al 1 5 0.65 0.30 1.00 0.45 -0.18 1.09
Resp HA Al 1 6 0.81 0.46 1.16 0.58 -0.20 1.19
Resp HA Al 1 7 0.46 0.10 0.81 0.34 -0.16 0.84
Resp HA Al 1 8 0.61 0.26 0.97 0.52 0.04 0.99
Resp HA Al 1 9 0.52 0.16 0.88 0.45 -0.01 0.90
Resp HA Al 1 10 0.67 0.31 1.21 0.64 0.24 1.03
Resp HA All 1 11 0.56 0.20 0.92 0.51 0.05 0.96
Resp HA Al 1 12 0.48 0.12 0.84 0.44 0.00 0.87
Resp HA Al 1 13 0.55 0.19 0.91 0.51 0.08 0.93
Resp HA Al 1 14 0.53 0.17 0.90 0.50 0.07 0.93
Resp HA Al 1 15 0.53 0.16 0.89 0.51 0.12 0.90
Resp HA Al 1 16 0.49 0.12 0.86 0.48 0.11 0.86
Resp HA Al 1 17 0.46 0.09 0.83 0.43 0.03 0.84
Resp HA Al 1 18 0.48 0.11 0.85 0.48 0.11 0.85
Resp HA Al 1 19 0.42 0.05 0.80 0.42 0.05 0.80
Resp HA Al 1 20 0.44 0.07 0.82 0.44 0.07 0.82
Resp HA 265 1 4 0.26 -0.25 0.76 0.24 -0.38 0.85
Resp HA 265 1 8 0.61 0.09 113 0.61 -0.10 124
Resp HA 265 1 12 0.27 -0.26 0.81 0.31 -0.32 0.95
Resp HA All 2 4 0.68 0.34 1.20 0.42 -0.51 135
Resp HA Al 2 8 0.86 0.51 1.21 0.70 0.11 138
Resp HA Al 2 12 0.76 0.39 1.12 0.67 0.04 1.30
Resp HA Al 01 4 0.32 -0.09 0.73 0.21 -0.74 0.80
Resp HA Al 01 8 0.46 0.21 0.89 0.32 -0.25 0.89
Resp HA Al 01 12 0.25 -0.19 0.69 0.24 -0.21 0.70
Resp HA Al 02 4 0.75 0.29 122 0.37 -0.78 153
Resp HA Al 02 8 1.03 0.54 153 0.80 -0.03 163
Resp HA Al 02 12 0.82 0.31 133 0.72 0.06 139
Resp HA 265 02 4 0.72 0.04 1.40 0.52 -0.66 1.70
Resp HA 265 02 8 1.34 0.62 2.07 1.24 0.14 2.33
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Table C-4. Pooled percent change in mortality/hospital admissions associated with a 10 ppb increase in the 1-hr ozone
levels for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

Fixed effects model

Random effects model

Age Lag dffyr
Outcome . . 95% ClI 95% Cli

group period (time) Effect (%) Lower  Upper Effect Lower  Upper
Resp HA 265 02 12 0.76 0.10 1.51 0.76 -0.20 1.73
Resp HA All dist02 4 0.7 0.22 1.18 0.31 -0.82 1.46
Resp HA All dist02 8 1.03 0.52 1.54 0.8 -0.04 1.65
Resp HA All dist02 12 0.82 0.29 1.35 0.73 0.03 1.42
Resp HA 265 dist02 4 0.25 -0.48 0.98 0.37 -0.47 1.21
Resp HA 265 dist02 8 0.49 -0.29 1.28 -0.31 -1.68 1.05
Resp HA 265 dist02 12 1.42 0.73 2.12 1.42 0.73 2.12
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Table C-5 . Pooled percent change in mortality/hospital admissions associated with a 10 ug/m *increase in PM, s, combined
for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

Lag dftyr Fixed effects model Random effects model
0, 0,

oucome - ASSUOWP period  (tme)  Efect (%) oer Upper e Lower Upper
All mortality All 0 4 0.41 -0.16 0.98 0.41 -0.16 0.98
All mortality All 0 8 0.35 -0.23 0.94 0.35 -0.23 0.94
All mortality All 0 12 0.27 -0.34 0.87 0.27 -0.34 0.87
All mortality All 1 4 1.53 0.97 2.09 1.53 0.97 2.09
All mortality All 1 8 1.43 0.84 2.10 1.43 0.84 2.10
All mortality All 1 12 1.43 0.82 2.03 1.43 0.82 2.03
All mortality All 2 4 1.01 0.44 1.57 1.01 0.44 1.57
All mortality All 2 8 0.98 0.39 1.57 0.98 0.39 1.57
All mortality All 2 12 0.88 0.27 1.49 0.88 0.27 1.49
All mortality 275 0 4 0.56 -0.25 1.37 -0.15 -2.38 2.08
All mortality 275 0 8 0.12 -0.72 0.96 0.12 -0.72 0.96
All mortality 275 0 12 -0.05 -0.92 0.82 -0.05 -0.92 0.82
All mortality 275 1 4 1.61 0.82 2.4 1.85 -0.25 3.96
All mortality 275 1 8 1.98 1.14 2.81 1.98 1.14 2.81
All mortality 275 1 12 1.94 1.08 2.80 1.94 1.08 2.80
All mortality 275 2 4 1.39 0.58 2.19 0.28 -1.58 2.15
All mortality 275 2 8 1.85 1.10 2.68 1.85 1.10 2.68
All mortality 275 2 12 1.78 0.92 2.64 1.78 0.92 2.64
All mortality <75 0 4 0.53 -0.26 1.32 0.54 -0.32 1.39
All mortality <75 0 8 0.57 -0.26 1.39 0.61 -0.41 1.62
All mortality <75 0 12 0.55 -0.30 1.40 0.67 -0.49 1.84
All mortality <75 1 4 0.92 0.13 1.71 0.92 0.13 1.71
All mortality <75 1 8 0.91 0.08 1.73 0.91 0.08 1.73
All mortality <75 1 12 0.93 0.08 1.78 - 0.93 0.08 1.78
All mortality <75 2 4 0.12 -0.69 0.90 0.12 -0.69 0.90
All mortality <75 2 8 0.14 -0.68 0.97 0.14 -0.68 0.97
All mortality <75 2 12 0.20 -0.83 0.88 0.20 -0.83 0.88
CVD mortality All 0 4 0.03 -0.88 0.94 0.08 -1.11 1.17
CVD mortality Ali 0 8 -0.23 -1.18 0.72 -0.23 -1.22 0.73
CVD mortality All 0 12 -0.43 -1.41 0.55 -0.43 -1.41 0.55
CVD mortality All 1 4 1.12 0.22 2.20 1.1 -0.18 2.41
CVD mortality All 1 8 1.21 0.09 - 1.97 1.21 0.09 1.97
CVD mortality All 1 12 1.10 0.13 2.07 1.10 0.13 2.07
CVD mortality All 2 4 1.64 0.74 2.54 1.64 0.74 2.54
CVD mortality All 2 8 1.77 0.83 2.71 1.77 0.83 2.71
CVD mortality All 2 12 1.68 0.71 2.66 1.68 0.71 2.66
CVD mortality 275 0 4 -0.20 -1.21 1.16 -0.11 -1.62 1.41
CVD mortality 275 0 8 -0.45 -1.68 0.78 -0.45 -1.68 0.78
CVD mortality 275 0 12 -0.75 -2.21 0.52 -0.84 -2.28 0.60
CVD mortality 275 1 4 2.24 1.07 3.40 2.13 0.65 3.62
CVD mortality 275 1 8 2.14 0.92 3.35 2.14 0.92 3.35
CVD mortality 275 1 12 2.1 0.86 3.37 2.1 0.86 3.37
CVD mortality 275 2 4 2.43 1.26 3.59 2.28 1.01 3.55
CVD mortality 275 2 8 2.39 1.17 3.61 2.39 1.17 3.61
CVD mortality 275 2 12 2.23 0.97 3.49 1.36 -0.42 3.14
CVD mortality <75 0 4 0.15 -1.28 1.58 0.44 -1.41 2.29
CVD mortality <75 0 8 0.11 -1.38 1.60 0.29 -1.56 2.15
CVD mortality <75 0 12 0.03 -1.562 1.57 0.06 -1.52 1.63
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Table C-5 . Pooled percent change in mortality/hospital admissions associated with a 10 ug/m %increase in PM, s, combined
for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

Lag dffyr Fixed effects model Random effects model
0, 0,

Outcome Age group oiod  (time)  Effect (%) Low egrs % ij'pper Effect Low egrs % ?lep o
CVD mortality <75 1 4 -0.43 -3.68 2.82 -0.43 -3.68 2.82
CVD mortality <75 1 8 -1.44 -4.84 1.96 -1.44 -4.84 1.96
CVD mortality <75 1 12 -0.50 -3.62 2.59 -0.50 -3.62 2.59
CVD mortality <75 2 4 0.53 -0.90 1.95 0.53 -0.90 1.95
CVD mortality <75 2 8 0.88 -0.61 2.36 0.88 -0.61 2.36
CVD mortality <75 2 12 0.89 -0.64 243 0.89 -0.64 2.43
Resp mortality All 0 4 -0.51 -2.49 1.48 -1.42 -4.80 1.97
Resp mortality All 0 8 -1.12 -3.19 0.95 -2.39 -6.28 1.50
Resp mortality All 0 12 -0.91 -3.05 1.22 -1.60 -5.32 2.12
Resp mortality All 1 4 0.80 -1.11 2.71 0.80 -1.11 2.71
Resp mortality All 1 8 0.30 -1.72 2.33 0.24 -2.20 2.52
Resp mortality All 1 12 0.33 -1.75 2.41 0.33 -1.75 2.41
Resp mortality All 2 4 2.08 0.12 4.04 2.08 0.12 4.04
Resp mortality All 2 8 1.31 -0.75 3.36 1.31 -0.75 3.36
Resp mortality All 2 12 1.39 -0.73 3.50 0.89 -2.14 3.9
Resp mortality 275 0 4 -0.75 -3.19 1.69 -1.86 -5.79 2.06
Resp mortality 275 0 8 -0.95 -3.54 1.64 -1.24 -4.71 2.21
Resp mortality 275 0 12 -0.71 -3.39 1.97 -0.83 -4.11 2.44
Resp mortality 275 1 4 1.41 -0.96 3.78 1.41 -0.96 3.78
Resp mortality 275 1 8 0.73 -1.74 3.21 0.52 -2.83 3.87
Resp mortality 275 1 12 0.97 -2.42 4.35 1.08 -3.74 5.90
Resp mortality 275 2 4 3.84 1.40 6.28 3.67 0.53 6.82
Resp mortality 275 2 8 3.17 0.61 5.72 2.81 -0.59 6.21
Resp mortality 275 2 12 3.63 0.99 6.26 2.53 -2.46 7.53
Resp mortality <75 0 4 -0.32 -3.94 3.31 -0.32 -3.94 3.31
Resp mortality <75 0 8 0.04 -3.81 3.90 0.04 -3.81 3.90
Resp mortality <75 0 12 -0.23 -4.16 3.69 -0.23 -4.16 3.69
Resp mortality <75 1 4 -0.32 -3.61 2.96 -0.32 -3.61 2.96
Resp mortality <75 1 8 -0.27 -3.87 3.33 -0.27 -3.87 3.33
Resp mortality <75 1 12 -0.48 -4.30 3.33 -0.48 -4.30 3.33
Resp mortality <75 2 4 -1.54 -4.91 1.83 -1.54 -4.91 1.83
Resp mortality <75 2 8 -1.77 -5.54 2.00 -1.77 -5.54 2.00
Resp mortality <75 2 12 -3.18 -7.28 0.92 -3.18 -7.28 0.92
CVD HA All 0 4 0.76 0.18 1.35 0.76 0.18 1.35
CVD HA All 0 8 0.63 0.13 1.13 0.63 0.13 1.13
CVD HA All 0 12 0.69 0.05 1.32 0.69 0.05 1.32
CVD HA All 1 4 0.57 -0.07 1.21 0.57 -0.07 1.21
CVD HA All 1 8 0.52 -0.15 1.18 0.52 -0.15 1.18
CVD HA All 1 12 0.52 -0.16 1.21 0.52 -0.16 1.21
CVD HA All 2 4 0.51 -0.14 1.15 0.51 -0.14 1.15
CVD HA All 2 8 0.48 -0.19 1.16 0.41 -0.34 1.16
CVD HA All 2 12 0.50 -0.19 1.19 0.37 -0.49 1.23
Resp HA All 0 4 0.76 0.00 1.53 0.77 -0.12 1.66
Resp HA All 0 8 0.54 -0.27 1.36 0.54 -0.27 1.36
Resp HA All 0 12 0.22 -0.62 1.06 0.30 -0.89 1.48
Resp HA All 1 4 1.44 0.59 2.28 1.44 0.59 2.28
Resp HA All 1 8 1.25 0.36 213 1.25 0.36 213
Resp HA All 1 12 1.04 0.13 1.95 1.04 0.13 1.95
Resp HA All 2 4 1.82 0.97 2.67 0.77 -1.10 2.55
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Table C-5 . Pooled percent change in mortality/hospital admissions associated with a 10 ug/m Yincrease in PM, 5, combined
for various lag periods and degrees of freedom (per year for time variable) in single pollutant models.

Lag dffyr Fixed effects model Random effects model
0, 0,

Outcome AGEGOUp Loriod  (time)  Effect (%) Low:f % CL:/'pper Effect LOW:rM CL:/I pper
Resp HA All 2 8 1.69 0.81 2.57 0.98 -0.51 2.45
Resp HA All 2 12 1.38 0.47 2.29 0.74 -0.68 2.15
CVD HA 265 0 4 0.71 0.01 1.42 0.71 0.01 1.42
CVD HA 265 0 8 0.71 -0.03 1.45 0.77 -0.10 1.64
CVD HA 265 0 12 0.76 -0.11 1.53 0.76 -0.11 1.53
CVD HA 265 1 4 0.28 -0.51 1.07 0.28 -0.51 1.07
CVD HA 265 1 8 0.28 -0.54 1.10 0.07 -0.97 1.12
CVD HA 265 1 12 0.30 -0.54 1.14 0.30 -0.54 1.14
CVD HA 265 2 4 0.33 -0.47 1.12 0.19 -0.73 1.1
CVD HA 265 2 8 0.34 -0.48 1.16 0.34 -0.48 1.16
CVD HA 265 2 12 0.26 -0.58 1.10 0.26 -0.58 1.10
Resp HA 265 0 4 0.82 -0.29 1.93 0.82 -0.29 1.93
Resp HA 265 0 8 0.43 -0.74 1.60 0.43 -0.74 1.60
Resp HA 265 0 12 -0.05 -1.25 1.14 0.20 -1.48 1.53
Resp HA 265 1 4 1.55 0.31 2.79 1.55 0.31 2.79
Resp HA 265 1 8 1.43 0.14 273 1.68 -0.24 3.61
Resp HA 265 1 12 1.26 -0.07 2.59 1.64 -043 3.71
Resp HA 265 2 4 212 0.87 3.36 1.32 -0.65 3.29
Resp HA 265 2 8 1.90 0.60 3.19 1.90 0.60 3.19
Resp HA 265 2 12 1.68 0.35 3.01 1.68 0.35 3.01
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Table C-6 . Pooled percent change in mortality/hospital admissions at a lag period of 1-day and 8 degrees of freedom
(per year for time variable) in two pollutant models. Estimates are associated with a 10 ppb increase in ozone and a
10 ug/m®increase in PM, 5

Fixed effects model

Random effects model

Pollutant Outcome Age group 95% CI 95% Cl
Effect Lower  Upper Effect Lower Upper
Ozone ctrl PM All mortality All ages 0.53 0.01 1.05 0.53 0.01 1.05
Ozone ctrl PM All mortality 275 -0.18 -0.91 0.56 -0.18 -0.91 0.56
Ozone ctrl PM All mortality <75 1.25 0.52 1.97 1.25 0.52 1.97
Ozone ctrl PM CVD mortality All ages 0.29 -0.54 1.13 0.29 -0.54 1.13
Ozone ctrl PM CVD mortality 275 0.22 -0.87 1.31 0.22 -0.87 1.31
Ozone ctri PM CVD mortality <75 0.28 -1.06 1.63 0.28 -1.06 1.63
Ozone ctrl PM Resp mortality All ages 0.85 -0.98 2.68 1.40 -1.11 3.91
Ozone ctrl PM Resp mortality 275 0.08 -2.21 2.36 0.60 -2.40 3.60
Ozone ctrl PM Resp mortality <75 2.46 -1.09 6.02 2.46 -1.09 6.02
Ozone ctrl PM Resp HA All ages 0.87 0.14 1.59 0.87 0.14 1.59
Ozone ctrl PM Resp HA 265 0.56 -0.50 1.63 0.56 -0.50 1.63
Ozone ctrl PM CVD HA All ages 0.17 -0.36 0.69 0.17 -0.36 0.69
Ozone ctrl PM CVD HA 265 0.35 -0.29 0.98 0.35 -0.29 0.98
PM ctrl Ozone All mortality All ages 1.21 0.60 1.82 1.21 0.60 1.82
PM ctrl Ozone All mortality 275 1.83 0.97 270 1.83 0.97 2.70
PM ctrl Ozone All mortality <75 0.60 -0.26 1.46 0.60 -0.26 1.46
PM ctrl Ozone CVD mortality All ages 0.87 -0.11 1.85 0.87 -0.11 1.85
PM ctrl Ozone CVD mortality 275 1.98 0.71 3.24 1.98 0.71 3.24
PM ctrl Ozone CVD mortality <75 -0.86 -2.43 0.70 -0.86 -2.43 0.70
PM ctrl Ozone Resp mortality All ages 0.23 -1.86 2.32 0.23 -1.86 2.32
PM ctrl Ozone Resp mortality 275 0.72 -1.89 3.33 0.63 -2.37 3.64
PM ctrl Ozone Resp mortality <75 -0.54 -4.42 3.35 -0.54 -4.42 3.35
PM ctrl Ozone Resp HA All ages 1.02 0.12 1.93 1.02 0.12 1.93
PM ctrl Ozone Resp HA 265 1.34 0.01 2.67 1.52 -0.08 3.12
PM ctrl Ozone CVD HA All ages 0.42 -0.28 1.1 0.35 -0.45 1.15
PM ctrl Ozone CVD HA 265 0.07 -0.78 0.92 -0.22 -1.35 0.90
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