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ABSTRACT 

This paper is a descriptive analysis of differences in 
morta lity rates among Canada's 23 Census Metropolitan Areas in 1976. · 
Life Table output focuses specifically on the life expectancies and 
standardized mortality rates as a means to identify CMA mortality 
differences. With mention to rel evant cause-specific studies and 
use of regressi on analysis an attempt is made to shed some light on 
the identified mortality patterns. Major findings are (1) that 
mortality rate variation among CMAs reveals an east-west spatial 
arrangement - mortality rates in Atlantic, Quebec, and Northern Ontario 
CMAs are above the Canadian average while the mortality rates of 
Southern Ontari o and Western CMAs are at or below the Canadian average; 
(2) that Victoria CMA is dominant among the CMAs in 1976 in terms of 
favourable mortality probability; (3) that male mortality rates are 
significantly higher than female mortality rates but tend to be 
posit ively related; (4) that health expenditures per capita have 
signi ficant inf luence on health status but continued research is 
neces sary to study and gain a fuller understanding of the effects of 
various explanatory variables on mortality. 
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1. INTRODUCTION 

Previous demographic studies of mortality in Canada have gener­

ally limited themselves to analyzing mortality indexes, arranged in the 

form of life tables, at the broad regional level. As a result, the pro­

vinces, or their aggregates, have become the basic geographical units of 

observation. Despite the fact this approach could offer regional conclu­

sions, the mortality conditions of the specific metropolitan areas have 

been concealed within the overall framework. Instead of simply assuming 

that metropolitan rates reflect the overall regional rates there is a 

need to investigate mortal~ty specifically among the Census Metropolitan 

Areas (CMA). Recently., with the increasing importance of medical geogra­

phy, mortality patterns based on varying causes of death at the urban/ru­

ral level of observation have been examined through cartographic analysis. 

Several of these cause-specific studies have shown that mortality rates 

tend to be higher in the Atlantic and Quebec regions in comparison to 

Ontari o and the Western regions (Field 1976, Health and Welfare Canada 

1980, 1980a, and 1984). However, little emphasis has been placed on 

explai ning these patterns by identifying the influence of explanatory 

variables on differential mortality. Therefore, from a demographic 

standpoint, additional mortality insights could be obtained with respect 

t o spatial patterns and intermetropolitan mortality relationships by 

studying the CMAs. From a medical geographical standpoint, some reasons 

can be offered to account for the observed patterns. This paper will 

f ocus primarily on a demographic/descriptive analysis of mortality. 
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The purpose of this research report is to study the mortality 

rates among Canada's 23 Census Metropolitan Areas in 1976. An attempt 

will be made to search for significant metropolitan mortality patterns 

and to identify unusual mortality rates. Through this analysis of spat­

ial variations, an attempt will also be made to provide possible explan­

ations for the presense of high and low risk CMAs through references to 

possible underlying causal factors. This report consists of five sect­

ions. First, the CMA and its importance as a unit of observation will 

be mentioned. Second, an in-depth review ·of mortality data will be 

presented, discussing the limitations of the data and results, mortality 

recording procedures in Canada and data collection. Third, the method 

of analysis, part A, will examine the life table as an instrument for 

measuring mortality; the relevant life table output, male and female 

life expectancies at birth, will be studied across the CMAs to identify 

significant relationships. Part B will deal with standardized mortality 

as a second, more informative method to measure mortality. The standar­

dized rates will be compared among the CMAs by age groupings and sex to 

detect significant mortality spatial variations and relationships. 

Fourth, possible reasons to account for the unusual mortality observat­

ions are offered with reference to previous research. In addition, stat­

istical analysis is used to indicate the influence of certain socio-, 

economic indicators on mortality. Finally, in light of the evidence 

presented, the main findings are summarized and discussed. 
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2. CENSUS METROPOLITAN AREAS - UNIT OF OBSERVATION 

2 . 1 Definition 

According to Mitchell et. al.(1980), the Canadian Census Metropo-

l i tan Area (CMA) is defined as the main labour market area of an urbani-

zed cor e . (or continuous built-up=_are? wi·th not more than 1 mile discon-

t i nuity) that consists of a population of 100,000 or greater. CMAs are 

created by Statistics Canada and are usually known by the name of their 

largest city; in 1976 Canada had 23 CMAs ·(Figure 1.). The CMAs contain 

whole municipalities (census subdivisions) and are comprised of munic-

ipalities completely or partly inside the urbanized _core, and the 

municipalities, if "at least 40% of the employed labour force residing in 

the municipality works in the urbanized core, or at least 25% of the em-

ployed labour force working in the municipality reside in the urbanized 

core." 

2.2 The Census Metropolitan Area as a Unit of Study 

There is an advantage in using CMA mortality figures instead of 

provincial figures. By studying on a smaller scale, hence the CMA, it 

is easier to pinpoint certain causal mechanisms. Thus, it can be deter-

mined whether CMAs in the specific province reflect similar overall dif-

ferences in mortality among the provinces as a whole. 

In 1976, 56% of the entire Canadian population lived in the 

* CMAs, and 53% of Canada's death total was from the CMAs. Not only are 

the CMAs representative of Canada as a whole they also provide relevant 

* . These values- were calculated from 1976 Statistics Canada data provided 
(adjusted for underenumeration); 

·i) Comb4n·ed --GHA nopulation= 13068171 x 100~55% 
Total-Canadian .PopuJ_ation . . 23471843 

ii) Tor al Male/Female CMA Deaths= 89426 x 100=53% 
Tot al Canadian Deaths 168498 
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information of urban Canada's characteristics. At the present time, 

Statistics Canada provides mortality data at the provincial level 

but does not provide CMA-specific mortality figures. Hence, easy 

access to provi ncial data has encouraged provincial mortality 

studies while the difficulty in obtaining, or unavailabity of, 

CMA data has discouraged CMA mortality research. 

The study of mortality at the provincial level is only the 

first step in identifying mortality differential across Canada. 

Specific metropolitan mortality contributions to the regional structure 

are a necessary second. step in identifying urban mortality differences. 

Therefore, as urban areas and cities continue to expand and newer 

CMAs are formed there is a definite need to study and understand 

intermetropolitan mortality patterns. Perhaps, this research report 

will encourage demographers or other researchers to investigate 

mortality at the CMA level. 
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3. MORTALITY DATA 

3.1 Limitations of Data, Results, Interpretations 

Prior to discussion the general mortality-recording procedures 

and data collecti on relevant to this study, some important data limitat-

ions or cautions in the interpretation of results need to be reviewed. 

i) A s ub group (age interval) in a given city may have an extremely low 

mortali ty rate because it is not exposed as an at-risk population. This 

occurs primarily within the 1-14 age group. For example, the standar-

dized mortality (per 10,000) of Oshawa's females, age 1-14, is 0.00. 

The at- risk population is small, and · t-hu~; .~;despite ::· the absence of deaths, 

the obs erved rates within this age group are not meaningful. 

i i ) The time between the exposure to some factor and the resulting 

death, especially with respect to disease, may involve years or decades. 

Between this time lag an individual could possibly move to another 

region; as a result, mortality studies among cities should consider the 

i ntermetropolitan mobility of population. For example, between 1967 and 

1981, approximately 11% of the Canadian population aged 45 years or over 

moved from one municipality to another. (Heal t h and Welfare Canada, 1984). 

Specifically, a person in city X may move to city Y and die there as a 

result of conditions suffered in city X. Therefore, one must keep in 

mind, especially in longer range studies, that the movement of people 
y ;Jf: J 

between cities can possibly conceal real metropolitan mortality r~tes. 

iii) One specific factor can not be used in explaining a high mortality 

rate in a given city. The explanation of excess mortality requires 

epidemiologic studies to determine the importance of several factors 

I 
I' 
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relating to lifestyle, occupation and environment. (Health and Welfare 

Canada , 1980a) • 

IV) Based on vital statistics for a single year, 1976, the study is cross 

sectional. Because of observations at one time period the absence of 

excess mortality in a given city need not be interpreted as an area free 

of heal th problems. Conversely, the presence of excess mortality in a 

gi ven city need not be interpreted as an area of substantial health 

pr oblems. To negate this problem, relevant pre-1976 and post-1976 data 

and information will be consulted.,. which in~ tu·rn, wil) allow for 

inferences to be made about 1976 mortality rates. By allowing for a 

wider observation period, the short-term mortality fluctuations that 

result from chance factors could possibly be eliminated and conclusions 

would have greater reliability. (Basavarajappa and Lindsay, 1976). 

3.2 Mortality Recording Procedures in Canada 

According to Health and Welfare Canada (1984), the provincial 

and territorial governments, under appropriate Vital Statistics or 

other Acts )are responsible for the registration of deaths and other 

vital events (births, marriages, divorces, etc.). Under these Acts, 

vital elements must be reported within a prescribed time period and 

specific statistical information must be recorded. The necessary 

information incl udes cause of death, residence, sex and age or birth 

date of the deceased. Under a federal-provincial agreement, copies 

of these registration documents and, where usable, machine-readable 

abstracts of the registration documents are sent to Statistics 

Canada for compilation. Before collection of national statistics, 
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-
Statistics Canada inspects the abstracts for internal consistency and 

then a l l records are compared to the corresponding registration documents 

to correct any errors. 

Despite the organized manner in which the data is obtained and 

examined, the following sources of errors which may affect mortality 

data and the reliability of mortality rates are possible (Health and 

Welfare Canada, 1980): 

i) Completeness of Registration - it is believed that registration 

approaches one hundred percent mainly because of the legal requirements 

involved. However, a very small percentage of deaths is not included in 

the compilations because registrations are received after operational 

cut-off dates. 

i i ) Recording of Data - death registrations are legal documents and are 

reviewed at the time of completion and during filing in the provincial 

of fices. It is safe to assume that the records are complete and accur-

a t e. 

iii) Coding and Processing Errors - errors of this type have greater 

significance with respect to rural areas where postal address, instead 

of place of residence is recorded and then coded. Thus, this error may 

be less prevalent among CMAs. 

3.3 Data Collection 

The necessary data was provided by Dr . D. N. Nagnur of Statistics 

Canada. The data set of the 1976 Canadian population contained sex-

s pecific records disaggregated by age and regi on. There are 25 regions 

( t he 23 CMAs, the rest of Canada, and Canada) and 92 age groups (0, 1, 2, 
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••• 90+, total). The other data set contained sex-specific 1976 deaths 
-r kt> J e..,( 0- ~ -<. " It'- n\.. ... t v -t.. .... 

for the same age and regional disaggregation - ~~cfi has been adjusted 

for underenumeration. The deaths of unknown ages were allocated by a 

computer programme into the known age groups. It is important to note 

that t he age by year values for Canada are not obtained as the sums df 

the adjusted regional values. Instead, they are adjusted from the 

original national values into the various age groups. As a result, the 

consis t ency of the death file depends on the accuracy of the input data. 

The male and female population and death records for each CMA, 

the rest of Canada and Canada (total) for 1976 are in the period between 

January 1, 1976 and December 31, 1976. 

4. METHOD OF ANALYSIS 

4 . 1 Part A - Life Tabl~ Construction 

Several methods can be used to measure and analyze mortality. 

With. the data provided and through several computer programming 

operati ons the main focus has been on the construction of a male and 

female life table for each of the 25 regions. The computing and print-

ing of the life t able was performed by the subroutine LIF (Keyfitz and 

Flieger, 1971), a program that translated the demographic theory into 

FORTRAN. Additional FORTRAN programmes were constructed and combined 

with LI F as a complete computer package in order for input data to be 

read and arranged in life table form. 

The life table is a method of summarizing mortality and it 

simply expresses in compact form the age-specific mortality rates of a 

given place during a given time period (Overbeek, 1980). The precise 
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techniques most often used in life table construction are too involved 

be of general interest or significance; despite these complexities, the 

general outlines of constructing a life table are relatively simple. 

First, age-specific data on deaths and the at-risk population are needed. 

Second, the at-risk population has to be adjusted for underenumeration. 

Third, the death rates for each age group can then be computed. With 

respect to the second step, the highest underenumeration rates in 

Canada in 1976 occured within the 20-24 age group for both males and 

females (Statistics Canada, 1980). In the 1976 population census the 

overall underenumeration rate was 2.0%; for males, 2.5%, and for females, 

1.6% ( I bid). Highest male rates were recorded in British Columbia, 3.6%, 

and Quebec, 3.4%, and similarily, highest female rates were also 

recorded in British Columbia, 2.7%, and Quebec, 2.5%, respectively (Liaw, 

1979). 

Smith and Zopf (1970) state that three typical problems relat-

ing to the data include determining the population of less than one year 

of age, calculating the average age of deaths of infants who die before 

age one, and errors associated with the report ing of age. Specifically 

with respect to the first two problems, there is often a lack of · pre-

cision in enumerating children of less than one year of age, incomplete 

birth registrations and the rapid flow of vital events during the first 

year of life. As a result of these 'expected' problems, when the age-

specific death rates are calculated for the construction of the life 

tables they are exposed to an elaborate mathematical smoothing process; 

the purpose of which is to remove fluctuations that are due merely to 

RBA · DOCU. ~ ~TATIO CENTRE 
RE 'f11RC U . f H lJ, BA · ~TUDf£S 

CMI s < rll :R~ITY 
HAMil 'JO, , ONft P.l 
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r andom events or pure chance (Ibid). 

The remainder of the life table is pr oduced by starting in a 

specified year with a hypothetical cohort of 100,000 at age zero 

called the 'radix' of the life table . (Overbeek , 1980). In other 

words, for the purposes of calculation, it is as~umed that 100,000 

babies are all born on the same day -(Johnston, 1981). The age-specific 

death rates for the year in question (in this case, 1976) are applied to 

the r adix and then the life table determines how many members of the 

original cohort will die in each age interval and how many survive 

each year (Overbeek, 1980). This process continues until the last 

surviving member of the radix dies. Thus, the summary i~ the life 

t able. 

Life tables (Johnston, 1981) were first constructed to compute 

for each age group the probability of dying, the number of deaths, 

the number of survivors and the average life expectancies of the 

survivors for life assurance premiums. Life tables are also used as 

structural models for population growth and projection studies as well 

as a summary of mortality characteristics in comparing different 

countries. 

There are two types of life tables: longitudinal and cross­

secti onal (time specific) (Overbeek, 1981). The cross sectional app­

roach is widely used by demographers, planners and insurance companies. 

Because this study is based on the time specific 1976 observations 

the cross sectional life table is used. To gain a better understanding 

of t he -life table's output and importance a 1976 male life table of 
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* Hamilton, Ontario is reviewed and the tables' properties will be defined 

(table I). 

This table is commonly referred to as an abridged life table 

becaus e 5 year age classes are used. The only exception is age 0; age 0 

simply means under 1 year of age. Age 1 means 1 or more years of age 

and less than age 5. Age 5 means 5 or more years of age and less than 

age 10, etc. The last age group, 85, consists of all remaining ages so 

this l ast age category should be stated as 85+. 

PP - t he observed population by age 
- the 1976 Hamilton newborn male infant population at age 0 was 3,665 

DD - t he observed number of deaths by age 
- i n Hamilton, 92 males died who were between the ages 45-49. 

Qx - or nqx 
- t he probability of dying for an individual of exact age x, before 

r eaching age x+n, where the value of n for the first line is 1, 4 
f or the second, and 5 for the remaining lines up to the open 
interval, 85+. 

- in Hamilton, the probablility of a male newborn, age 0, dying 
before reaching age 1 is 0.014540 ( 1q0= 0.014540) 

Lx - or lx 
the number surviving to exact age x out of an original 100,000 
born where x=0,1,5,10,15, ••• 85. 

- calculated as; lx=lx-n (1-n qx-n) 
- this symbol can also be seen as the probablility that a child 

just born will survive at least to exact age x by dividing the 
value L(x) by 100,000 

- in Hamilton, of the 100,000 males born, 60,990 of them will 
survive to their 70th birthday (170=60,990). 

Dx - or ndx 

* 

- the number of individuals dying between ages x and x=n out of 
100,000 born. 

- this can also be interpreted as the probability that a child just 
born will die between some age x and x=n by dividing by 100,000 

- calculated as: ndx=lxnqx 

for interpretations of symbols and calculations the author referred 
to Keyfitz and Flieger (1968, 1971). 
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Dx- in Hamilton, of the 100,000 males born, 1,454 males will die before 
reaching age 1 ( 1d0=1454). 

LLx - or nLx 

-the number ofperson-years lived between ages x and x+n by a birth 
cohort of 100,000 individuals - same as stationary age distribution 

- calculated as: L = _rn l:(:xet:t) d t n x ;)Q · 

- in Hamilton, the males between ages 20-24 have lived a total of 
485,762 years (5120=485,762). 

Mx - or n.111x 

- age-specific death rate in hypothetical life table population for 
interval x to x+n 

- cal_~ula ted as: n-~= ntx 
- in Hamilton, the age.!'.- specific death of males aged 80 is 0.114431 
- ie: 114 males out of 1000 will die in their 80th year.c

5
m

80
=0.1144_31) 

Ax - or n x 
the mean number of years lived in the interval x to x~n by those 
dying during the interval 

-calculated as: 5ax=
5

LX-51+5 

5dx 
- in Hamilton, from age 35 to 39 the average number of years lived 

by those males during this interval is 2.688 years. (5 a 35=2.688) 

TTx - or Tx 
- the total number of years lived beyong age x per 100,000 born 
- in Hamilton, all males surviving to age 5, from 100,000 born, 

have lived a total of 6,606,001 years. (T5=6,606,001) 

Rx - or rx 
- the increase from one annual cohort to the next as estimated from 

the observed age distribution. 
0 

Ex - or ex 
- the expectation of life at age x 
- i e: the average number of years lived subsequent to age x by those 

i ndividuals rea~hing age x 
- calculated as: ex=Tx/lx 
- i n Hamilton, a male child just born, ·on average, has a life 

expectancy of 70.984 or 71 years 
- a 25 year old Hamilton male, on average, has 48.035 or 48 years of 

l ife remaining. (e25=48) 
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l"'Wlx - or nMx 
- observed age-specific death rate for age interval x to x+n, to 

which the life table has been iterated. 
calculated as: nMx=number of observed deaths in age group~=DD~ 

population in age group x pp 
- in Hamilton, the observed age-specific death rate of males bet~een 

the ages 50-54 is 0.008888 or about 9 in 1000. (5M50=0.008888) 

4.2 CMA Life Expectancy Study 

From the life table output the life expectancies at birth will be 

used as an initial summary measure of mortality for the 25 regions. Later 

the technique of standardization will be explained and the life table out-

put will be manipulated to reveal more specific mortality information. 

For the time being, however, the life expectancies at birth for the 23 

CMAs, the rest of Canada and Canada will be examined in order to detect 

any significant patterns or relationships. (iable II) Before proceeding 

it is important to note that 'life expectancy at birth' is the average 

number of years to be lived starting from birth by an individual. The 

life expectancy at birth is usually less than the life expectancy at age 

one, because mortality declines rapidly during the first year after birth. 

(Johnston, 1981). This at-birth expectancy value is not only a convenient 

way of summarizing the state of mortality, it is also, to some extent, an 

overall indicator of the health status of the population. Therefore, an 

examination of the 1976 CMA life expectancies will provide information on 

the health status of Canadian cities. (see table II) 

The difference between the average of the CMA life expectancies 

and the rest of Canada (excluding CMAs) is +0.5 years for males and +0.6 

years for females. The difference between the CMA average and Canada is 

+0.1 years for males and +0.2 years for females. The latte~ comparison 

corresponds to a male average CMA life expectancy (1976) of78.0 years 
/' 

it-
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Table .- II: · Life Expectancy at Birth by Sex, CMAs, Rest of 'Canada, Canada, 1976 

CMA MALE FEMALE DIFFERENCE SUM 

Atlantic Ocean · 

1. St. Johns, 69.7 77.0 7.3 146.7 
2. Halifax, 70.1 77.7 7.6 147.8 
3. Saint John, 68. 7· 76.3 7.6 145.0 

Province of Quebec 

4. Chicoutimi, 68.7' 75.0 6.3 143.8 -
5. Quebec, 68.9 77.7 8.8 146.6 
6. Montreal, 69.4 76.6 7.1 146.0 

Province of Ontario 

7. Ottawa-Hull, 69.8 77.9 8.1 147.7 
8. Oshawa 70.8 79.4 8.6 150.2 
9. Toronto 72.1 78.8 6.7 150.9 

10. Hamilton 71.0 78.7 7.7 149.7 
11. St. Catherines 70.3 77.7 7.4 148.0 
12. Kitchener-Wat. 72.0 79.1 7.0 151.1 
13. London 71.1 78.6 7.5 149.7 
14. Windsor 70.5 77.1 6.6 147.6 
15. Sudbury 69.7 76.8 7.1 146.5 
16. Thunder Bay 68.5* 76.8 8.3 145.3 

Prairie Region 

17. Winnepeg 71.1 78.2 7.1 149.3 
18. Regina 71.0 79.3 8.3 150.2 
19. Saskatoon 70.2 78.6 8.4 148.8 
20. Calgary 71.4 78.2 6.8 149.6 
21. Edmonton 71.2 79.6 8.4 150.8 

Pacific Region 
22. Vancouver 71.6 79.0 7.3 150.6 
23. Victoria 74.7 81.0 6.3 155.7 

Rest of Canada 70.0 77.4 7.5 147.4 

Canada 70.4 77.8 7.4 148.2 

CMA average 70.5 78.0 7.5 

NOTE: Some Figures May Not Add Due To Rounding. 
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compared to the Canadian average of 77.8 years. A comparison of aver~ 

ages reveals that the male and female CMA life expectancies are closely 

associated with both the Canadian values as well as the non metropolitan 

values. Furthermore, on average, CMA life expectancies for both sexes 

tend only to be slightly higher than the non-metropolitan life expec­

tancies (a difference of approximately! year). Perhaps this similar­

ity suggests that regional factors rather than level of urbanization 

are primarily responsible for differences in life expectancies. 

The three highest male life expectancies are found in Victoria, 

74.7 years, Toronto, 72.1 years, and Kitchener-Waterloo, 72.0 years. 

On t he other hand, the three lowest values were in Thunderbay, 68.5 

years , Saint John, 68.7 years, and Chicoutimi-Jonquiere, 68.7 years. 

Comparing the two extremes yields a difference of 6.2 years. With 

respect to females the three highest life expectancies are found in 

Victoria, 81.0 years, Edmonton, 79.6, and Oshawa, 79.4 years. The 

three lowest values are in Chicoutimi-Jonquiere, 75.0 years, Saint 

John , 76.3, and Montreal, 76.6 years. Comparing the two extremes 

yields a difference of 6.0 years. 

For males, 11 CMAs fall below the Canadian average (70.4) and 

12 CMAs fall above, while, for females, 10 CMAs fall below and 13 

CMAs fal l above. With respect to males, of the 23 CMAs, 13 are clus­

tered less than one year, in both positive and negative directions ( 

around the Canadian mean, while the remaining 12 CMAs differ from the 

mean by one year or more. For example, the three highest positive 

differences are in Victoria, 4.3 years, Toronto, 1.7 years, and 
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Kitchener-Water l oo, 1.6 years. The three highest negative differences 

occur in Thunder Bay, 1.9 years, Chicoutimi-Jonquiere, 1.7 years, and 

Saint John, 1.7 years. 

With respect to females, of the 23 CMAs, 11 are clustered less 

than one years, in both directions, around the Canadian mean, while 

the remaining 12 CMAs differ from the mean, in both directions, by one 

year or more. For example, the three highest positive differences are 

in Victoria, 3.2 years, Edmonton, 1.8 years, and Oshawa, 1.6 years. 

The three highest negative values are in Chicoutimi-Jonquiere, 2.8 

years , Saint John, 1.5 years, and Montreal, 1.2 years. 

2 
In general, there is a strong positive relationship (R=72%) 

between male and female life expectancies at birth among the 23 CMAs. 

This means that CMAs with high female life expectancies tend to have 

high male life expectancies or, conversely, CMAs with low female 

values tend to have low male values as well. 

In all 23 cities, C~nada/rest of Canada, female life expect-

ancies are greater than the males'. The average CMA gap between 

males and females is 7.5 years, while the Canadian average is 7.4 years. 

No clear pattern exists between the male/female differences; high and 

l ow di fferences are a result of a combination of high and/or low male 

and/or female life expectancies. 

Based on both life expectancies a general spatial relationship 

tends to exist. Moving from east to west across Canada, with respect to 

males and females, the Atlantic CMAs are below the Canadian average, 

the Quebec CMAs are slightly below the Atlantic CMAs, Ontario is 
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spatially divided, the prairies are generally above the Canadian rate 

and British Columbia CMAs are well above the average Canadian life 

expectancy. More specifically, the northern CMAs in Ontario - Ottawa, 

Thunder Bay, Sudbury - tend to have lower male and female life expec­

tancies while remaining CMAs in southern Ontario have values at or above 

the Canadian average. The dividing line is approximately 43° N latitude. 

Therefore, taking into account only the CMAs in Ontario, Quebec and the 

Atlant i c Provinves, those above this latitude tend to have below average 

male and female life expectancies while the CMAs under this mark (all 

located in Southern Ontario) tend to be at or above average. This north­

south differentiation is present in the prairies and British Columbia as 

well but the differences in most cases are very minute. The southern 

CMAs - Winnepeg, Regina, Calgary, Vancouver and Victoria - tend to have 

slightl y higher life ~xpectancies than the northern CMAs - Edmonton and 

Saskatoon. Even Victoria, located south of Vancouver, has a higher male 

life expectancy than Vancouver. For females, this north-south difference 

throughout Canada, in general, also exists but is somewhat weaker, espec­

ially i n the prairies. 

Overall, with both sexes there is a general tendency for an east­

to-wes t pattern of change in life expectancies. Starting on the Atlantic 

coast t he CMA values are generally below average; the overall CMA values 

in Quebec decline slightly. Continuing westward into Ontario; the CMA 

l i fe expectancies, in general, climb above the Canadian average and cont­

inue t o increase slightly in the westward direction through the prairies 

and finally, British Columbia where the expectancies are highest. By 
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Table ll!: Average Life Expectancy at Birth by Sex, CMA/Regional, 
Rest of Canada, Canada, 1976 

CMA REGION MALE FEMALE SUM 
(male+female) 

ATLANTIC 69.5 77.0 146.5 

QUEBEC 69.0 76.4 145.5 

ONTARIO 70.6 78.1 148.7 

PRAIRIES 71.0 78.8 149.7 

PACIFIC 73.2 80.0 153.2 

REST OF CANADA 70.0 77.4 147.4 

CANADA 70.4 77.8 148.2 

NOTE: Some Figures May Not Add Due To Rounding. 



-21-

summing the average male/female CV~ life expectancies on a regional 

basis the same pattern is evident. (Table III) 

In closing the section of life expectancies at birth among the 

CMAs, it is worthwhile to make the following observations: 

i) the dominance of Victoria, B.C. for both male and femal e life 

expectancies at birth. 

ii) the below average life expectancies for the Atlantic, Quebec and 

Northern Ontario CMAs 

iii) the fact that all CMAs with above average life expectancies are 

within close proximity of the Canada-U.S. border. 

4.3 Part B - Standardization Process 

Whereas life expectancies provide an overall general measure of 

mortal ity the group standardized mortality rates provide greater 

specif icity and mortality information. By aggregating certain ages on 

the basis of relevant life cycle groups and by calculating the respec-

tive mortality rates of each group the reasons for overall excessively 

high or low mortality rates can ·be pinpointed by the weaknesses or 

strengths within the aggregated age groups. Thus, instead of analyzing 

19 age groups from the life table, (0,1,5,10 , ••• 85+), the aggregated 

approach provides the same information in onl y 5 age groups. The 

following age categories and titles have been created: 

AGE 0 - Newborns - this age group was not aggregated with other ages 
because alone it is an indicator of infant mortality. 

AGE 1-14 - Young children - this group is composed of infants (pre­
school) ~nd young children (elementary 
school) 

AGE 15-24 - Young Adults - generally, the secondary and post secondary 
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AGE 15-24 (continued) - education population. 

AGE 25-64 - Mature Adults· - working c ~s population. 

AGE 65-85+ - Old Adults - retired, senior citizen populationo 

TOTAL- mortality index of entire age group (0-85+). 
~­

The standardized mortality rates were calculated as follows : 

A . . 
Mos'l= Mos,l (age 0) 

(age 1-14) 

i:L fn 
x::l1' x ,,. 

M s, i= LL fnM s' i (age 25-64) 25 x~u X x 

,,. 
L L fn 

X"lS" X 

'itS+ 

~ s,i=~L fnM s,i (age 65-85+) 
65 x~6r X . X 

A q;+ 

M =~L fnM s,i (age 0-85+) 
TOTAL )(:rD X X 

if.r 
I:. L fn 
~~o X 

1\ 
where M=standarized mortality rate 

* 

S=male or female 
i =1, ••• 25 regions 
x=initial age in interval (0,1,5,10,~ •• 85) 
M=same as MM(x) 

Lfn~LL(x) in female national life table 

For a complete summary of male and female standardized mortality results 
see Appendix A. 
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The age classifications provide the basis for convenient mortality 

comparisons between the sexes and among the CMAs. The main purpose 

is to identify the unusual or extreme standardized rates within the age 

categories and recognize significant relationships. 

4.4 CMA Standardized Mortality Rate Study 

(i) AGE 0 

Infant mortality is a general indicator of a region's welfare. 

Whipple (1923) stated that infant mortality rates have long been 

regarded as the "most sensitive index of social welfare and of 

sanitary improvements which we possess." In 1976 the national female 

infant mortality rate was 117.7 female infant deaths per 10,000 live 

female births. The highest rates were observed in Windsor, 182~0~ 
4 

Saint John,I37.5, and St. Catherines,I36.0. The lowest rates were 

recorded in Victoria,60.6, Thunder Bay,62.0, and Hamilton,80.0. For 

males the national rate was 149.0 male infant deaths per 10,000 males 

born. The highest rates were recorded in Calgary,192.3, and Edmonton, 

185.6, and the lowest in Victoria,90.7, London,103.8, and Toronto,119.9. 

The Windsor rate for males, like females, was significantly 

above the national average. It is interesting to note that Windsor is 

the only CMA for which the female infant mortality rate is significantly 

greater than the male rate (182.4 for females, 160.7 for males). The 

only other CMA to have a higher female than male rate was Regina, how~ 

ever, the difference was very small. Generally, for both males and 

females, there is little variation .. in CMA rates especially when the two 

extreme rates are excluded. In the Western regions a marked m.ale 
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contrast is evident. Calgary, Edmonton, and Winnipeg have the three 

highest male rates; ; however, for females, the rates are at or below 

average. A notable exception in the Western region is Victoria which 

ranks as most favourable for both sexes in terms in infant mortality. 

(ii) AGE 1-14 

This index, in comparison to the other age intervals, consists of 

the lowest number of observed deaths f·or both males and females, and,thus, 

does not direct a strong influence on the total standardized rates for 
vv '-.l. ( '(• ... "-

each CMA. As discussed earlier (3.1) this is due to the low & i~k ~fr~ 

~~iGR within the age group. For females, the national rate was 3.8; 

the highest rates were recorded in Saint John,9.4, and Victoria,5.2, 

while the lowest rates were in Oshawa,O.O, Windsor,1.8, and Winnipeg,1.9. 

In general, there was very little variation among the CMAs. With exception 

to the extreme values, Saint John,N.B., and Oshawa, the remaining cities 

were mainly below or slightly above the Canadian average with no identi-

fiable -spatial patterns. 

For males the Canadian rate was 5.5 per 10,000 males; the highest 

rates were in Saskatoon,9.0, and Chicoutimi,8.3, and the lowest in Oshawa, 

2.2, and St. Catherines and Victoria, both 2.7 . The male rates were 

generally higher than the female rates among the CMAs with the only 

notable exceptions being Saint John and Victori a. 

(iii) AGE 15-24 

For females the national rate was 5.1 per 10,000; the highest 

recorded in Regina 6.5 and Quebec, Edmonton, both 5.8. Note that these 

extreme positive values are not significantly greater than the Canadian 
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rate. The lowest rates were recorded in Oshawa,1.5 and Saskatoon,2.2. 

Overall, the Maritime and Quebec CMAs are at the average, Ontario's 

CMAs are all below, while the Western CMAs were generally below the 

Canadian average. Unlike the 1-14 age group where the male and female 

rates were fairly similar in magnitude, the male rates in the 15-24 

group are now significantly higher than the female rates. The 15-24 

female rates have only increased slightly among the CMAs from the 1-14 

group. 

With respect to males, the Canadian rate was 15.8 per 10,000. 

The highest mortality rates occured in Chicoutimi-Jonquiere,16.8 and 

Saint John, N.B., 16.6, and the lowest in St. John's Nfld. 8.5 and 

Toronto,9.3. The majority of . the CMAs were below the Canadian rate 

indicating that the non CMA areas have higher mortality rates for the 

15-24 age group. This is confirmed by a non-metropolitan rate of 20.3. 

With the exception of Chicoutimi and Saint John, all remaining CMAs 

ar e generally below the Canadian rate especially Toronto and St. John's. 

(iv) AGE 25-64 

The national rate for females is 34.8 per 10,000. The highest 

rate§. occured in Chicoutimi 43,7 and -Sudbury 43.4, while _the lowest 

mortality rates were in Kitchener 28.1 and London 29.0. There is a trend 

towards higher mortality rates in the Maritime and Quebec CMAs, generally 

mi xed in Ontario with the northern CMAs, Sudbury and Thunder Bay high, 

and the prairies and the west low. 

For males, the national rate was 70.8 with the highest mortality 

rate in Chicoutimi,91.5, and Saint John N.B.,89.7 while the lowest 
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rates were in Victoria,49.2 and St. Catherines,61.3. Like the females, 

t he male rates were significantly high in Sudbury and Thunderbay. In 

addition, the M ·~itime and Quebec CMAs including Ottawa were generally 
' ' 

at or above average while the remaining Ontario, Prairie and Western 

CMAs were at or below average. Within this age range, the male 

mortality rates tended to be about 2.0 times greater than females. 

(v) AGE 65-85+ 

For females the national mortality rate was 546.4 per 10,000. 

The highest rates occured in Chicoutimi-Jonquiere,775.6, Montreal,614.6, 
/ : 

and St. John's,600.3, while the lowest rates occured in Victoria,419.0 

and Edmonton,457.5. For males, the national rate was 827.1. The 

highest rates were in St. John's,986.2,Thunder Bay, 978.7 and St. 

Catherines,946.1 while the· lowest rates were recorded in Victoria, 

676.9 and Kitchener,716.3. A comparison between the CMAs and national 

rates for both sexes indicates that male mortality is generally 1.5+ 

times greater than female mortality in the 65-85+ age group. 

( vi) TOTAL 

The national female rate for all age groups combined ~1as 128.3 

per 10,000, and the national male rate was 203.6. For females, 

Chicoutimi,178.2, Montreal,143.7, and St. John's,139.9 had the highest 

mortality rates overall while Victoria,99.9, Edmonton,108.5, and Regina, 

112.3,had the lowest rates. For males the highest rates occured in 

Thunder Bay~ 241.0 and S~John's,238.2, and the lowest were in Victoria, 

161.6 and Kitchener,176.6. For both sexes t he pattern is quite similar. 

The Mgritime and Quebec CMAs were gen~rally above averag§ mortality. 
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* Table IV: Total Mortality Rates of the Five Highest/Lowest Populated CMAs 

MALES FEMALES 

Canada (1976) 203.6 128.3 
193.4 [:SJ 119.4 [5] (1) Toronto 
224.2 [1 ] 143.7 [22] (2 ) Montreal 

(3 ) Vancouver 190.4 [4] 117.2 [4] 
(4 ) Ottawa-Hul~ 229.2 [21] 129.9 [15] 
(5) Edmonton 187.0 (3] 108.5 [2] 

(23) Saint John 212.5 [15] 133.9 [18] 
(22) Thunder Bay 241.0 [23] 139.8 [20] 
(21) Chicoutimi 212.1 [14] 178.2 [23] 
(20) Saskatoon 216.8 [18] 121.3 (7] 
(19) Oshawa 215.8 [16] 123.7 [10] 

mortality rates per 10,000 
round brackets ( ) indicate CMA population rank ie: l=highest, 23=lowest 
square brackers [ J indicate CMA Total mortality rank 

ie: !=lowest total mortality 
23=highest total mortality 
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Ontario CMAs are above and below average - the northern CMAs are above 

average and the remaining southern CMAs are at or below average - while 

the prairie and west coast CMA mortality rates are generally low. Again, 

this east-west mortality dichotomy is evident. 

As Field (1976) has noted, the variation in the population size 

in the urban category as an explanatory variable provides only a crude 

measure of any differentiation in mortality risks that might exist within 

the urban hierarchy between the larger and smaller sized CMAs. In 

compari ng the five highest and lowest populated 1976 CMAs with respect 

to a mortality ranking only slightly do the lower populated CMAs have 

mortality rates above the higher populated CMAs (Table 1V). For both 

sexes, however, the highest mortality rate was found in the lowest 

populated group. 

4.5 Male Versus Female Mortality 

Based on the 1976 national average, the standardized male 

mortal ity rates exceeded the standardized female mortality rates through-

out the entire 0-85+ age range. This is reflected by the CMA rates as 

well, as male rates were higher than female rates comparable to the 

overal l Canadian rate. Figure 2 •. depicts the mortality step function 

f or both sexes. At age 0, male and female rates tended to be high in 

comparison to the 1-14, 15-24 and 25-64 intervals. Higher rates at age 

0 are generally expected due to infant mortality. Between 1-14 years, 

rates for both sexes, especially males, decreased at a steep rate. 

Males were slightly above females (a difference of only 1 death per 

10,000). This age interval contained the lowest mortality rates. 
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Between 15-24 years the male/female gap widened slightly, as the male 

rate increased more than the female rate. The female rate remained 

almost identical to its previous rate (an increase of 1 death per 10,000). 

Between 25-64 the gap continued to widen as the male rate increased at a 

faster rate than the female rate. Betweem 65-85+, the mortality for 

both sexes climbed at the steepest rate as compared to the gradual 

increases from the three previous age intervals. The fact that the male 

rate is much higher than the female rate indicates that the 65-85+ age 

range i s more favourable for females in terms of increased life expectan-

ci es. 

Differential mortality based on sex has been common in Canada 

as well as in other countries. In 1931 the male/female difference in 

life expectancy was 2.1 years, but by 1976 the difference was 7.3 years; 

Canada has one of the largest life expectancy differences by sex of any 

country (Ableson et. al.,1983). Several general reasons have been put 

forth to explain the higher male mortality and lower female mortality 

rates. According to Overbeek (1980), mortality affects males more 

than females because men have greater occupational hazards and there 

is greater pressure on men to achieve in their work. Meanwhile, women 

tend to be superior in resisting infections while their reduced suscep­

tibility to degenerative diseases has also been noted. Perhaps this 

is because femal es are more willing to receive medical treatment than 

men. In addition, women release and express their emotions more easily 

as compared to men, which, in turn, contributes to greater mental health. 

To view the male and female mortality rates from a somewhat 
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different perspective the Total male mortality rate (independent) was 

plotted against the Total female mortality rate (dependent) for the 

23 CMAs. The result summarizes the mortality variation among the CMAs 

as a combined sex index (Figure 3.). The intersection of the national 

male and female mortality rate divides the graph into quadrants. Of 

the 23 CMAs, 10 fall into the quadrant 'below the national female 

rate and below the national male rate,' and 8 fall into the quadrant 

'above the national male and female rate'. A best fit regression line 

forms the major axis along which these 18 CMAs are generally located -

(R
2

=30.8%). Identifying extremes, for both sexes Victoria and Edmonton 

have the most favourable mortality probabilities while Chicoutimi, 

Montreal, St. John's and Thunder Bay have the least favourable mortality 

probabilities. Chicoutimi is a very unusual case because of its 

higher :above average female rate as compared to the above average male 

rate. As a result the Chicoutimi value deviates the most from the best 

fit regresstion line. On the other hand, only 4 CMAs are located within 

the two remaining quadrants. Sudbury is the only CMA to have an above 

average female and below average male mortality rate. The remaining 

three cities, Saskatoon, Regina, and Oshawa, are the only CMAs to have 

above average male and below average female mortality rates. Overall, 

Southern ·Ontario and Western/Pacific CMAs (Victoria, Vancouver, Edmonton, 

Calgary, Winnipeg) are located within the below average male and female 

quadrant while Northern Ontario, Quebec and Atlantic CMAs are located 

within the above average male and female quadrant. This general pattern 

is similar to the one identified earlier dealing with life expectancies 



-33-

at birth. 

5. INTERPRETATIONS 

5. 1 Explanation of Differential Mortality 

Thus far, based on evidence presented, differential mortality 

has been identified among the CMAs in terms of age and sex. This 

level of comparison, in turn, has provided an overall spatial mortality 

variation among the CMAs. Now, with reference to relevant studies and 

other sources this subsection will attempt to link the observed extreme 

CMA mortality variations to actual explanation. In several cases hypo-

thetical reasons will be offered in order to shed light on the direct/ 

indirect mechanisms that induce extreme mortality rates within specific 

CMAs. 

In 1976 Victoria had the lowest standardized total mortality rates 

for bot h males and females among the 25 regions studied, thus, making 

i t the most favoured amongst ·the CMAs in terms of mortality probabilities. 

Specifically, for both sexes, mortality rates were the lowest or extremely 

low for newborns (age 0), young adults· (15-24), mature adults (25-64), 

and especially old adults (65-85+). The low mortality rate of the 

'senior citizen' population is related -to Victoria being the foremost 

retirement centre in Canada (Field, 1976); in 1976 Victoria had the 

~­
highest old age dependency ratio, 23.9%, among the CMAs. 

According to Health and Welfare Canada (1984), in a study 

of urban mortality between 1973-1979, Victoria had significantly low 

mortality rates for both sexes due to coronary heart disease. In 1976 

t his disease was the leading cause of death for males and females age 

* represents the population age 65 and over as a proportion of 
persons aged 15-64 
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65-85+ in Canada, accounting for 36% of all male deaths and 35% of all 

female deaths (Statistics Canada, 1978). In addition, in a study on 

cancer mortality from 1973-1979, Health and Welfare Canada (1980) 

concluded that Victoria's male and female populations had significantly 

low cancer-specific mortality rates. No doubt, the low rates of these 

causes partly explain the favourable mortality among mature adults. 

Other more underlying reasons could be related to Victoria's occupat­

ional s tructure. Major industries include shipbuilding Jsawmilling, 

f i sh, canning, and the manufacture of paper. Perhaps occupational 

hazards , such as the exposure to dangerous dusts and fumes are less 

common in Victoria's occupational framework. Due to the high concen­

tration of an old age population not exposed to occupational risks, 

proper lifestyle habits and utilization of efficient health care 

facilities shoul d also be noted as significant factors. Victoria's 

mild climate, lack of seasonal variation, especially the lack of 

heavy snowfall, and low pollution levels have been cited as contributing 

to fewer respiratory and circulatory related deaths as well as improved 

mental health capacities (Kevan and Cha , pman 1980, Fields 1976). 

In 1976 Edmonton had the second most favourable Total mortality 

probability among the 23 CMAs for females and third most favourable 

probability for males. Both sexes had extremely low mortality 

figures in the 25-64 and 65-85+ age groups. In terms of population 

growth, Edmonton grew rapidly between 1971-1976 possibly the result of 

the continued attraction of young adult migrants to a favourable 

economic climate generated by a strong oil and gas industry. In 
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addition, between 1971-1976, Calgary grew rapidly and Ottawa-Hull, Viet-

or ia, Kitchener and Oshawa also experienced substantial growth in pop-

ulation (Mitchell et. al., 1980). With the exception of Ottawa, the 

high growth CMAs had significantly low mortality rates in the 25-64 

working-age bracket. Perhaps this is an indication that incoming 

migrants, especially those looking for employment, are in good general 

health; thus, their increased presence lowers the corresponding death 

rates in their respective age group. This attraction of generally 

young working-age people to Edmonton's robust economy is evident by the 

fact that Edmonton had one of the lowest old age dependency ratio's (9.5%) 

among the CMAs in 1976 (Ibid). Comparing Edmonton to Victoria provides 

an interesting contrast. Victoria is a retirement centre that attracts 

a seni or citizen population; Edmonton, on the other hand, primarily 

between 1971-1976, was a thriving economic centre attracting a young 

employment-searching population. On the other hand, very slow growth 

or declining cities such as Windsor and Sudbury, had high mortality 

r ates for both sexes in the 25-64 age group. Therefore, with respect 

t o the working population; high growth is perhaps synonymous with 

improved occupational health standards, increased medical facilities 

and higher personal incomes. These factors in turn, may contribute to 

a decline in premature mortality rates in the 25-64 age group. In fact, 

mortality rates have been shown to vary by income level in Canada -

high income populations have tended to experience significantly lower 

mortality rates than low income populations (Health and Welfare Canada, 

1980b). 

URS N DOCU Er TATION CENTRE 
RES£ RCH U1 IT FOR URBAN STUDIES 

McMA T R UNIV£R frt 
tiAMlLTON, ONTARIO 
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In the three Quebec CMAs the mortality rates were above average 

or very high for males and especially for females. Specifically, 

Chicoutimi-Jonquiere had the highest level among the CMAs for both sexes 

between the age 25-64. All cause-specific Health and Welfare studies 

have identified the Quebec CMAs, especially Chicoutimi, as having 

s i gnifi cantly high mortality rates associated with cancers and heart 

a i lments (Health and Welfare Canada 1980, 1980a, and 1984). Between 

1973-1979 males and females had significantly elevated mortality rates 

due to coronary heart disease (Health · and Welfare Canada, 1984). In 

1976 this cause of death accounted for 36% of all male deaths and 17% 

of all female deaths between the ?ges 35-64 (Statistics Canada, 1978). 

Lung cancer, which accounted for 9% of all male deaths between the age 

45-64 in 1976, was significantly high in Chicoutimi, as was mortality 

due to chronic obstructive lung disease for females between 1973-1979 

(Statistics Canada 1980, Health and Welfare Canada 1984). Similarily, 

Quebec and Montreal had significantly high mortality rates for several 

of the same causes observed in Chicoutimi. One uncommon cause among 

the three tended to be a very high rate of mortality among women 

due to breast cancer in Montreal; in 1976 this was the leading cause 

of death among females, 35-54. Because of a high rate of mortality 

within the mature or working population, this group may be character­

ized by risk factors related to their industry capable of producing 

occupational health hazards (Ableson et. al., 1983). According to a 

Labour Canada (1984) publication entitled, "Employment Injuries and 

Occupational Illnesses", in 1976 1,058 fatalities in Canadian industry 
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were recorded. Occupational related deaths were unavailable at the CMA 

level, however, of 932 Compensations claims made for fatal occupational 

injuries and illnesses at the provincial level, the highest number (241) 

were recorded in the province of Quebec (Statistics Canada, 1978). 

Because of high cancer rates within Quebec (region), perhaps 

occupat ions common among Quebec's CMAs are associated with an excess 

risk of cancer. According to Cole and Goldman (1975), carcinogens 

such as asbestos, vinyl chloride, and benzene pose major hazards to the 

exposed work force. They have noted a link between increased exposure 

to several carcinogens and lung cancer. Most notably, the high risk 

occupations associated with high lung cancer mortality include coal, 

nickel and asbestos miners/users. Basavarajappa and Lindsay (1976) have 

observed that the mortality risks in the coal mining area of the 

Atlantic region tended to be quite inflated for both sexes suggesting 

the more general hazards than those tied specifically to occupation 

at play. The high mortality rate for the 25-64 male population in 

Sudbury can, likewise, be related to occupational and non-occupational 

exposure. Sudbury is a rich mining area where industries are mainly 

associ ated with mining, particularly nickel smelting and refining. As 

a result, Sudbury is exposed to high levels of the carcinogen nickel, 

which Cole and Goldman (1975) have noted as a (lung) cancer causing 

agent. Sudbury males did in fact have a significantly high lung cancer 

mortality rate according to Health and Welfare Canada (1984) in studies 

between 1973-1979. Similarily, in the province of Quebec, asbestos 

mining may provide the reasons for the region's high death rates of lung 
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cancer and other respiratory ailments. In addition, the use of asbes­

tos in shipbuilding may also explain the high cancer related death 

rates, especially lung cancer, in the Atlantic CMAs where manufact­

uring is generally based on fishing equipment and marine engines (Cole 

and Goldman 1975, Health and Welfare Canada 1984, and Statistics 

Canada 1978). Thunder Bay, a northern Ontario CMA, which has the 

highest Total mortality rate among males, also deals with shipbuilding 

and repair, however Health and Welfare Canada (1984) detected low lung 

and other cancer related death rates. Such inconsistencies require the 

need for further cause-related examination. 

Indirect hazardous exposures such as water and air pollution, 

have detrimental effects on the population as well. According to 

Mitchell et. al.,(1980) several constituent municipalities in various 

urban areas dumped waste water directly into nearby rivers and oceans, 

with only a screening to remove solids. This problem was ·most serioHs 

in all urban areas of the Atlantic provinces and Quebec where few 

municipalities had sewage treatment plants. In a further study which 

examined sewage samples of various Ontario municipalities Windsor was 

found to contain the highest concentrations of PCBs (Civic Public 

Works, 1979). Over the period 1974 to 1976 Windsor, (in the direct 

line of the prevailing winds from Detroit), also ,had the gigh~st 

sul phur dioxide level among urban areas in Canada. Perhaps Windsor's 

high infant mortality rate is somehow related to its poor air and 

water quality. According to Health and W~lfare Canada (1984), 
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Windsor, during the seven year study, was found to have a significantly 

high infant mortality rate. 

5.2 Explanatory Variables 

To further explore mortality rate differences, data pertaining 

to socio-economic indicators were collected at the CMA level in order to 

study the effects of specific explanatory variables on mortality. A 

total of 15 variables were chosen which included measures of health fac­

ilities/resources, education, income, industrial index, crime, traffic 

deaths and homicides.* All variables were correlated against the male 

and female mortality data to establish the association between the dep­

endent variable (mortality) and all explanatory variables. Only the 

higher correlated variables with the "right" sign \Yere chosen for closer 

analysis. As a result, the effects of a few specific variables on mort­

ality rather than the inclusion of several insignificant variables. 

variables was of greater importance. A multiple regression procedure 

using the STEPWISE method was employed to try and establish relationships 

between the chosen variables and CMA mortality among the different age 

indexes. In the STEPWISE method the explanatory variables are examined 

at each step for en~ry .or removal. Due to restrictions that will be 

discussed shortly, the criterion for entry and for removal were made 

less stringent. The F-tc-enter probability was set at 0.98 and the 

F-tc-remove probability was set at 0.99. Despite relaxing the stand­

ards, only one variable, health cost per capita, _indicated a signifi­

cant effect on mortality. This variable showed significance among 

f emales, 1-14, and males, 25-64 (results are reported in TableV ) • 

* For all variables and sources see Appendix B 
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T V * 2 able : Results of Regression Analysis - significant T value, t-ratios, R 

DEPENDENT VARIABLE 
(mortality rates) 

Females, age 0 

age 1-14 

age 15-24 

age 25-64 

age 65-85+ 

TOTAL 

Males, age 0 

age 1-14 

age 15-24 

age 25-64 

age 65-85+ 

TOTAL 

INDEPENDENT VARIABLE 

Health cost 
Population per doctor 
R2 . 

Health cost 
Population per doctor 
R2 

Number of doctors 
Health cost 
R2 

University education 
Health cost 
Income 
R2 

Income 
Health cost 
R2 

Income 
Health cost 
R2 

No. of hosp1tal beds 
R2 
Health cost 
Number .of doctors 
R2 

Health cost 
No. of hospital beds 
Pop. per doctor 
R2 

Health cost 
Pop. per doctor 
University education 

2 . 
R 

Health cost 
R2 

Health cost 
Population per doctor 
R2 

1. 

.097 

.768 

.125 

SIG. T 
2. 

.501 

.768 

.129 

.001f3.67) .233 

.350 .350 

.393 .420 

.111 

.705 

.116 

.076 

.131 

.343 

.143 

.098 

.447 

.125 

.080 

.347 

.139 

.222 

.070 

.256 

.668 

.061 

.283 

.705 

.123 

.081 

.131 

.625 

.237 

.188 

.447 

.151 

.172 

.347 

.177 

.505 

.668 

.070 

.154 .178 

.241 .241 

.867 .883 

.094 .156 
• 009(-~. lfo). 003 {•3.3 2..) 
.066 .066 
.263 .324 

.286 ~399 

.333 

.045 

.122 

.514 

.110 

.168 

.514 

.l:LY 

3. 

.178 

.214 
.625 
.247 

.398 

.254 

.883 

.158 
.0058(-J.U) 
.084 
.324 

.430 

* t-ratios, in parentheses, greater than 3.0 in magnitude are significantly 
related to the dependent variable 



-41-

For females, 1-14, when entered on step 1. health cost per capita was 

significant, having the highest explanatory power of any sing~e variable 

2 (R =.393). In step 2., however, the inclusion of the population~ 

doctor variable lowered the significance of the. health cost per capita 

variable to a non significant level. The second variable entered caused 

the R2 to increase from .393 to .420. For males, 25-64, health cost per 

capita was significant at two of the three steps. With the inclusion 

of population per doctor the significance of health cost per capita 

was increased, as was the R2 , from .286 to .399. The variable population 

per doctor was not significant. In step 2., with the inclusion of 

population per doctor the significance of health cost per capita was 

increased as was the R2 , from .286 to .399. The variable, population 

per doctor, however, was not significant. In step 3., the inclusion 

of university education slightly decreased the still significant health 

cost per capita variable and population per doctor. The variable, 

university education, was not significant but it raised the R2 from 

.399 to .430. In both male and female examples, where variable 

health cost per capita was significant,the sign of the g-ratia.· was as 

expected. A negative sign indicates an inverse relationship with mort-

ality. 

Based on the significant variable, hedlth cost per capita, 

the results indicate that health .. -· costs have a more favourable mortality 

effect on females than males, age 1-14i and that the effect is more 

significant._-:for males than females; age 25-64. The latter relationship 

may be· explained ·as follows; , males- 25-64, pay higher health care expend-

itures; in turn, helping to efficiently control work f.related illnesses' 
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or injuries that would otherwise, if left untreated, lead to death. 

Overall, the disappointing results of this analysis can be 

blamed on two related problems. First, other variables than the 15 

collected contribute significant . . effects on mortality. Lifestyle, 

(including socio-economic status), environment, human biology and health 

care organization are the basic factors that influence health status 

(Ableson, et. al., 1983). However, the complex interactions among 

these factors l i mits the degree to which mortality can be explained. 

Obviously, there is a need for further research to concentrate on collec­

ting a wider range of reliable variables that encompass the four general 

factors mentioned above. Such an extreme list of explanatory factors 

could then be used as mortality indicators or predictors. The second 

problem, specifically a restriction, relates to the data collection. 

Several variables were originally obtained from the provincial scale and 

used as surrogate CMA values simply because the relevant data was 

unavailable at the CMA level. Innes (1980) performed a similar task 

with multiple regression and 28 explanatory variables from the provincial 

scale. His analysis· revealed no significant relationships; he concluded 

that causative relationships could not be expected to show up at the 

provincial level. No doubt, variables specific to the CMAs would enhance 

the levels of explanatory significance. In this analysis health costs 

were obtained f rom the provinces but ~howed some statistical significance 

and a consistent "right" sign of the t-ratio. This demonstrates the 

influential effect that health costs has on health status. S~ill 

there is urgent need for data, otherwise unavailable or unrecorded, 
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specific to the CMA in order to obtain greater understanding of the 

mechanisms influencing significant variations among CMA mortality rates. 

6. Conclusions 

This study has provided an in-depth investigation of mortality 

rates among Canada's 23 CMAs. Using a demographic approach,LIFE TABLES 

were constructed with the 1976 data provided. From a general (life 

expectancies) and specific (standardized mortality) level of analysis 

the mortality rates were examined across the CMAs. Both mortality 

measures revealed the same general spatial pattern: for both sexes, 

Atlantic, Quebec and Northern Ontario CMAs (including Ottawa which 

belongs partly to the province of Quebec) had mortality rates below the 

Canadian mean, however, Southern Ontario, and Western CMAs, especially 

Victoria, had mortality rates generally at or below the Canadian mean. 

In terms of direction, there tended to be an east to west decrease in 

mortality rates across Canada and a north to south decrease in mortality 

rates especially in Eastern Canada. The analysis of the standardized 

rates revealed that Victoria, Edmonton and Kitchener had the most 

favourable mortality rates for males and females; Thunder Bay, St. John's 

Montreal and Chicoutimi, on the other hand, had the least favourable 

mortality rates for males and females. 

females depicted male rates higher than 

A comparison between males and 

female rates especially in the 

65-85+ and 25-64 age groups. Male and female rates also indicated a 

strong positive relationship. 

The weak statistica-l results indicate a need for further research 

into the effects of certain variables on mortality. In addition, an 
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i ncrease in the data base at the CMA level is essential. Only then 

can a link be established between observation and explanation with 

r espec t to mortality rates. 
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APPENDIX A 

MALE AND FEMALES STANDARDIZED MORTALITY RESULTS, 23 CMAs, REST OF CANADA, 
CANADA, 1976 
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APPENDIX B 

EXPLANATORY VARIABLES 

(1)* Per capita Expenditure for Personal and other Health Care, 
Canada and Provinces, 1976, in dollars per capita 

Source: NAtional Health Expenditures in Canada, 1970-1979, 
Health Information Division, Health and Welfare 
Canada. 

(2) 1976 Rated Bed Capacity (# of beds, cribs) by CMAs (as of 
January 1, 1976) 

Source: List of Canadian Hospitals and Special Care 
Facilities, Statistics Canada, 1976 Catalogue 
83-201 annual 

Rated Bed Capacity = "the number of beds and cribs that a 
hospital has been approved to accomodate, on the basis of 
established standards of floor area per bed. This capacity 
would have been approved at the time of: original construction, 
or after completion of addition or other structural changes." 

(3)* Total number of active civilian physicians excluding interns 
and residents, 1976, by Province 

* 

Source: Canada Year Book, 1980-81, Ministry of Supply and 
Services and -S~atistics Canada, 1981, p. 199 

(4) Population per physician 

* (5) Rates per 100,000 population, 1976, by Province 

Source: Canada Year Book 1978-79, p. 199. 

* (6) Number of persons killed _in traffic related accidents, 1976, 
by Province 

Source: Crime and traffic enforcement statistics, 1976, 
Catalogue 85-205 Ministry of Industry, Trade and 
Commerce, and Statistics Canada, table 5 

( ,7)* N b I urn er of known reported homicides, 1976, by Province 

Source: same, table 2 
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(8) Percentage Distribution of the Population 15 years and over, with 
post secondary non-university level of schooling (includes those 
with and without certificate or diploma), CMAs, 1976 (includes 
males and females) 

Source: 1976 Census of Canada, Population: Demographic 
Characteristics - School Attendance and Level of 
Schooling, Volume 2, Statistics Canada, table 27 
Catalogue 29-826 (Bulletin 2.7) 

(9) Percentage Distribution of thi Population 15 years and over, with 
University level of schooling (includes those with and without 
certificate, diploma or degree), CMAs, 1976 
* includes college level 

Source: same as above, table 27 

(10) Number of violent crimes* and (11) rate of violent crimes per 100,000 
population, 1976, CMAs 

*violent crimes include murder, attempted murder, rape, manslaughter, 
other sexual offenses, woundings, assaults (not indecent) and 
robberies 

Source: Crime and traffic enforcement statistics, 1976, 
Statistics Canada, Catalogue 85-205 (annual), 1978, 
table 3 

(12) Average Personal Income 

Source: see Dr. Liaw 

(13) High Stressor industrial activity, by urban areas 
Percentage of all establishements in the high stressor group 

Source: see below 

(14 ) Percentage of all industrial workers in the high stressor type 

Source: Human Activity and the Environment, Catalogue 11-509,1974, 
Perspectives Canada III, Ministry of Supply and Services 
and Statistics Canada, 1980, Ottawa, table 11.22, p. 213 

* Indicates Provincial figures 




