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Introduction

Thus far, this assessment of rural health indicator development has focused on whether data are
available at appropriate geographical levels to derive a health indicator using either the Statistics
Canada or the OECD definition of rural. It is recognized, however, that there are a multitude of
other factors besides geography which can influence rural health indicator development. These
include how frequently the data are updated, the quality of the data, and the costs of acquiring
the data. In order to illustrate some of the potential difficulties, several rural health indicators
were constructed, using real data from various sources. These were also selected in order to show
the different results that are attained when divergent definitions of rural are employed and when
different types of data are used to derive the rural health indicators.
Only one or two health indicators were selected from each of the health indicator types - health
status, health determinant, health behaviour, health resources, and health services utilization.
Care was taken to select indicators from a range of the most widely used data sources.
We found that even this relatively simple exercise of providing some examples of rural health
indicators could be extremely frustrating and instructive in itself. For example, a number of the
indicators that we originally had planned to use as illustrations were not possible to develop
because the agencies maintaining the datasets were having technical difficulties (e.g., undergoing
computer software or hardware upgrades) or the datasets were being changed or recoded. In
other instances, permissions from each of the provinces/territories would have been required to
obtain data at geographical levels that would be required to differentiate between rural and nonrural communities. The time required to achieve this would be unrealistically long - 6-18 months.
That is, one must be prepared to wait that length of time before any analysis can be done! Owing
to our requirements of needing the lowest level of geography possible and since many of the
health indicators we have chosen are not found on public use data files, we had to request a
number of custom tabulations from the organizations that maintain the datasets. The data were
aggregated and released at the geographic level at which the organization data-release guidelines
would allow. For most custom requests, there were costs associated with obtaining and/or
tabulating the data, some of which were quite substantial.
The rural health indicators shown in this chapter are for illustrative purposes only. The intent is
to identify some of the major sources of data that can be used and some of the difficulties that
may be encountered. Thus, for each indicator, we provide: Identification of the source of the
data; characteristics of the raw data; where appropriate, information of how the indicator is
constructed; and a brief interpretation of the indicator or a brief discussion of some of the
difficulties encountered. We used data from 1996 to construct all of the indicators. This was
done to provide consistency and also because the Census and National Population Health Survey
were released in 1996. The rural health indicators are presented by means of tables and maps
rather than lengthy verbal descriptions that might be more appropriate when undertaking a more
extensive study of Canadian rural health per se.
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Health Status Indicator: Example 1

Indicator:

Incidence of Low Birthweight (LBW)

Source:

Custom tabulation of vital statistics prepared by Statistics Canada

Raw Data:

Counts of births in 1996 by birthweight categories (<500g, 500-2499g, 2500+g)
and age-group of mother (<20 years, 20-39 years, 40+ years) per Census Division

Notes:
Data for low birthweight were obtained from the Vital Statistics Division of Statistics Canada.
Vital statistics data are only available through custom tabulation run by Statistics Canada for
which it charges a fee on a cost-recovery basis. The LBW counts were obtained at the Census
Division level. Originally, Statistics Canada stated that the LBW data were only available at the
Census Division level and if data at lower levels of geography were needed, permission would
have to be obtained from each of the provinces, a process which would be very time consuming.
We have subsequently discovered that the LBW data could have possibly been released at the
Census Sub-Division level, without provincial permission.
Results:
The proportions of LBW by age of mother for each province/territory in 1996 are shown in Table
4.1
Table 4.1
Low Birthweight Proportions (1996) by Mother's Age-groups and Province

Province/Territory
Newfoundland
Prince Edward Island
Nova Scotia
New Brunswick
Quebec
Ontario
Manitoba
Saskatchewan
Alberta
British Columbia
Yukon Territory
Northwest Territories
Canada

All
6.0
5.2
5.3
5.1
5.8
5.9
5.3
4.9
6.0
5.1
4.3
5.5
5.7

Age-groups (years)
<20
20-39
9.1
5.5
4.1
5.1
7.0
5.1
4.6
5.1
7.8
5.6
7.3
5.8
4.9
5.4
6.2
4.7
7.2
5.9
6.6
5.0
0.0
4.5
6.2
5.2
7.0
5.6

1

40+1
22.7
20.0
8.9
9.7
7.4
8.8
6.4
6.7
6.9
6.7
8.3
13
8.0

LBW rates listed here for mothers aged 40+ years are based on very small (<50) numbers of births in
Newfoundland, Prince Edward Island, and the territories.
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Table 4.2 compares the percentage of LBW births using the OECD and the modified Statistics
Canada definitions of rural by mother’s age group.

Table 4.2
Percentage of LBW by “Rural/Urban” by Age Groups
Statistics Canada Definition
Predominantly urban
Intermediate
Predominantly rural

All
5.5
5.5
5.3

<20
7.6
6.1
5.7

20-39
5.4
5.3
5.2

40+
6.9
11.2
4.4

OECD Rural Definition
Predominantly urban
Intermediate
Predominantly rural

All
5.7
5.7
5.2

<20
7.6
7.7
5.8

20-39
5.6
5.6
5.2

40+
7.9
9.1
5.8

Since LBW data were available at the CD level, it was possible to visually present the data using
cartographic techniques. Each CD in Canada was categorized as being “predominately rural,”
“intermediate,” or “predominately urban” according to the Statistics Canada and OECD
definitions. The LBW data are then mapped for each of these CDs. Figure 4.1 shows overall
LBW percentages mapped nationally at the CD level, while Figure 4.2 depicts LBW for teen
mothers. Figures 4.3-4.5 show overall percentages of LBW mapped by the Statistics Canada
categories of “predominately urban,” “intermediate,” and “predominately rural.” Figures 4.6-4.8
present the same data, but use the OECD definition of rural. Figures 4.9-4.11 and 4.12-4.14 show
LBW data for teen mothers by the Statistics Canada and OECD definitions, respectively.
Brief Discussion of Results:
Low birthweight (<2500 g) rates are recognized as an important indicator of the health and wellbeing of a population. Although there have been concerns raised regarding the accuracy of
birthweight data (Joseph and Kramer, 1996 and 1997; Svenson et al., 1998), the recent increase
in the incidence of LBW has been identified as the primary reason for the slowing of the decline
in the infant mortality rate in Canada (Nault 1997). LBW rates are currently higher among both
younger (<20 years of age) and older (40 years of age or more) mothers (Nault, 1997; Picard et
al., 1998). This is also true for the results obtained here.
From both the Statistics Canada & OECD definitions, LBW rates are lower in rural areas than in
urban and intermediate areas. The difference between rural and urban areas is even more
pronounced when teen and over-40 LBW percentages are examined. From the data presented
through maps, there exist regional variations in overall LBW rates across Canada. Teen LBW
also shows regional patterning with Ontario and Quebec Census Divisions exhibiting a fairly
high
proportion
of
these
births.
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Figure 4.1
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Figure 4.2
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Figure 4.3
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Figure 4.4
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Figure 4.5
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Figure 4.6
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Figure 4.7
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Figure 4.8
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Figure 4.9
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Figure 4.10
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Figure 4.11
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Figure 4.12
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Figure 4.13
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Figure 4.14
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4.3

Health Status Indicator: Example 2

Indicator:

Incidence of Motor Vehicle Accidents

Source:

(1) Transport Canada Accident Injury Database (TRAID)
(2) Ontario Ministry of Transportation
(1) Custom tabulation of the number of fatal injuries and personal injuries in 1996
resulting from motor vehicle accidents by the rural/urban flag contained in
TRAID
(2) Data on number of collisions, personal injuries and fatalities taken from the
Ontario Road Safety Annual Report 1996

Raw Data:

Notes:
The data contained in TRAID originated from each provincial and territorial Ministry of
Transportation. However, the TRAID data are available only at the provincial/territorial level. In
order to conduct sub-provincial analyses, the data would have to be obtained from each of the
provincial ministries. As an example of a sub-provincial analysis, motor vehicle collision data
were obtained for Ontario from the publication Ontario Road Safety Annual Report 1996. These
are the most recent data available for Ontario. The data in this report are given at the CD level or
what we have defined as the region level2.
TRAID does contain an existing urban/rural flag. Urban motor vehicle accidents are defined as
those that occur on metropolitan or urban roads and streets or where the speed limit at the
collision site is 60km/h or less. Rural accidents are those that occur on primary or secondary
highways, as well as local roads, or where the speed limit at the collision site exceeds 60km/h.
This definition, however, may be problematic, since any accident that occurs on a provincial
highway is classified as rural, even if it runs through a major urban centre. Data from TRAID are
not releasable, so the data must be obtained through a custom tabulation. Aggregated data for
both the number of motor vehicle fatalities and personal injuries were obtained for 1996. The
data were provided at no cost. The rural/urban flag was not available for Alberta and the Yukon
Territory.
The number of motor vehicle collisions, fatalities, and personal injuries for Ontario were
converted into rates of occurrence. Rates are a much more accurate way of describing the
occurrence of an event. Absolute counts (e.g, number of motor vehicle accidents) will increase as
the number of individuals who are at risk increase. Rates take into account the population at risk.
Motor vehicle collision rates were calculated by dividing the number of collisions by the total
population in the Census Division and multiplied by 10,000. The Ontario Road Safety Annual
Report uses population figures from the Ontario Ministry of Municipal Affairs Municipal

2 The data are also given by each city, town, village, township where the accident occurred within the census
division. Only those communities that reported accidents are included in the report. As a result, when the population
totals for each of the communities are added up, they will not total to the total population reported at the census
division level.

4-18

Directory for each of the CDs. The population totals in this publication differ from those
collected in the Statistics Canada census, due to different reporting procedures. We have used the
figures that appear in the Ontario Road Safety Annual Report. A more precise method would be
to use the number of motor vehicles or the number of eligible drivers as the denominator. Rates
of injuries and fatalities were calculated by dividing by the number of collisions in each CD.
The rates were mapped at the regional level using the Statistics Canada and OECD definitions.
Results:
The results based on data from TRAID are shown in Figures 4.15 and 4.16, while the results for
Ontario are shown in Figures 4.17–4.22. Table 4.3 shows the summary rates of collisions,
fatalities, and injuries for Ontario for the modified Statistics Canada and OECD definitions of
rural.
Table 4.3
Motor Vehicle Accident Rates for Ontario 1996 by the Statistics Canada and
OECD Definitions of Rural
Statistics Canada
Definition
Predominately Urban
Intermediate
Predominately Rural

OECD Definition
Predominately Urban
Intermediate
Predominately Rural

N of Census
Divisions
13
15
20

Collisions/10,000
Population
190.8
204.0
241.2

Fatalities/1000
Collisions
7.5
4.8
6.7

Injuries/100
Collisions
25.5
25.0
25.3

N of Census
Divisions
5
14
29

Collisions/10,000
Population
189.7
193.7
231.2

Fatalities/1000
Collisions
8.1
6.1
6.1

Injuries/100
Collisions
23.0
26.1
25.3

Brief Discussion of the Results:
Vehicular trauma is one of the major causes of both morbidity and mortality in Canada (Sahai et
al; 1998). It has also been found to vary by geographic region (Ontario Ministry of Northern
Development and Mines, 1991). For example, the motor vehicle accident mortality rate in
northern Ontario was found to be considerably higher than that found in the rest of the province.
However, the motor vehicle injury rate was found to be somewhat lower. Results based on the
TRAID database show that the majority of fatal collisions occurred in rural areas, while the
number of accidents resulting in personal injures were much lower in rural areas. However, these
results may be misleading due to the definitions of rural and urban used in the TRAID database.
Since vehicular speed is related to the severity of an accident, and that rural in the TRAID
database is defined by speed exceeding 60km/h, and includes all high-speed provincial
highways, it is not hard to see why rural fatality rates are much higher. The reverse is true for
injuries. Urban areas are defined as having lower speed limits, the likelihood of being injured but
not killed is increased. Future work should look at using TRAID data to develop other
rural/urban flags.
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According to data from TRAID, 70% of collisions resulting in fatalities and 30% of collisions
resulting in personal injuries in Ontario occur in rural areas. Table 4.3, which uses the Statistics
Canada and OECD definitions of rural, gives conflicting results from those obtained from
TRAID. While collision rates are highest in rural areas, fatal collisions are highest in urban areas.
Injuries show little disparity between rural and urban areas. The maps produced using the
Ontario data allow further regional analysis of the data not possible with TRAID data. This again
illustrates the importance of being able to access data at the lowest levels of geography possible.
Although we have looked at the motor vehicle accident data for one province, it is not known
how comparable data from other province are. Coding of accident location varies by province,
making comparisons difficult.
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Figure 4.15
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Figure 4.16
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Figure 4.17
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Figure 4.18
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Figure 4.19
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Figure 4.20

,QMXULHV 3HU  &ROOLVLRQV

E\ 2(&' 8UEDQ  5XUDO &HQVXV 'LYLVLRQ 

,17(50(',$7(

35('20,1$17/<
585$/
35('20,1$17/< 85%$1
277$:$
,QMXULHV 3HU  &ROOLVLRQV
27.19to34.89
26.14to27.19
24.14to26.14
21.54to24.14
0 to21.54

7252172

0DS 6RXUFH 6WDWLVWLFV &DQDGD 
'DWD 0LQLVWU\ RI 7UDQVSRUWDWLRQ 

4-26

Figure 4.21

)DWDOLWLHV 3HU  &ROOLVLRQV
E\ 2(&' 8UEDQ  5XUDO &HQVXV 'LYLVLRQ 

,17(50(',$7(

35('20,1$17/<
585$/
35('20,1$17/< 85%$1

277$:$

)DWDOLWLHV 3HU  &ROOLVLRQV
9.78to18.50
8.29to 9.78
6.24to 8.29
4.98to 6.24
0.00to 4.98

7252172

0DS 6RXUFH 6WDWLVWLFV &DQDGD 
'DWD 0LQLVWU\ RI 7UDQVSRUWDWLRQ 

4-27

Figure 4.22
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Lake Ontario

4.4

Health Status Indicator: Example 3

Indicator:

Incidence of Farm Injuries

Source:

1996 Census of Agriculture

Raw Data:

Counts of farm operators by sex reporting farm-related injuries requiring
professional medical attention per province.

Notes:
The data for this indictor were taken from a question in the 1996 Census of Agriculture which is
available to researchers through the Data Liberation Initiative. This indicator and the data source
do not appear in the Rural Health Indicators Database, since it was not used by any published
sources employed earlier as the basis for creating the database.
Results:
Figure 4.23 shows a count of farm related injuries by sex for each province.
Brief Discussion of Results:
Since the vast majority of farms are located in rural areas, it made little sense to compare the
number of farm injuries in rural and urban areas, thus farm related injuries were examined by
province and gender only. While Figure 4.23 shows that there are indeed provincial and gender
related differences in the percentage of farm-related injuries, the results are not particularly
revealing. More could be learned from a subprovincial analysis. Further work should look at
whether the Census of Agriculture can be used at finer levels of geography. Future analysis
should also focus on deriving rates of trauma, controlling for differences in population, to make
results more comparable between rural areas. Another source of data that needs to be explored in
examining agriculture-related trauma is the Canadian Agricultural Injury Surveillance Program
Database, which has been developed at Queen’s University. This dataset contains the most
comprehensive and detailed information on agriculture-related trauma in Canada.
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Figure 4.23
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Health Status Indicator: Example 4

Indicator:

Health Status Index (Health Utility Index, HUI)

Source:

National Population Health Survey, 1996

Raw Data:

Custom tabulation of mean HUI value with 95% confidence intervals by
rural/urban by province (respondents aged 4+)

Notes:
The Health Utility Index (HUI) is a generic summary index of individual health status developed
by the Centre for Health Economics and Policy Analysis, McMaster University. The index
provides a description of an individual's overall functional health, comprising eight weighted
attributes: vision, hearing, speech, mobility (ability to get around), dexterity (use of hands and
fingers), cognition (memory and thinking), emotion (feelings), and pain and discomfort. These
attributes are combined to create a summary value ranging from 1 (complete health) to 0 (death).
For example, a person with impaired mobility but perfect health in the other seven attributes
would receive a score of .95 or 95%. This index has been included in every major Canadian
population health survey since 1990, including the NPHS where it is included as a derived
variable. It is used in this study as an example of an index variable.
In order to examine whether the HUI differs significantly between rural and urban populations,
the existing rural/urban flag contained in NPHS was used. NPHS defines urban as being those
continuously built-up areas that have a population concentration of 1,000 or more and a
population density of 400 or more per square kilometre based on the previous census.
Continuous built up areas are those that do not have a discontinuity exceeding two kilometres.
The derived rural/urban variable for all provinces is available only on the NPHS master file.
Thus, a custom tabulation by Statistics Canada is required, which has to be paid for. Also, since
NPHS is a sample survey, estimates are most stable at the provincial level. Hence, analysis is not
advisable at a subprovincial level. For some provinces (e.g., Ontario, Alberta, and Manitoba)
some analysis below the provincial level is possible as these provinces have augmented their
sample sizes. Since the data are not available for all provinces below the provincial level, it is not
possible to map the results.
Results:
Figure 4.24 shows the mean HUI values and their associated 95% confidence intervals for each
province broken down by rural and urban using the NPHS definition. The quintile values were
also requested but it was not possible to obtain them through a custom tabulation.
Brief Discussion of Results:
Overall, there is very little variation in the index from province to province. It ranges from a high
of .94 in rural Newfoundland to a low of .90 in rural Nova Scotia. It would seem, however, that
according to this index, Canadians are generally quite healthy. In all cases, except for Nova
Scotia and Quebec, rural populations had a slightly higher HUI, but the differences are not
statistically significant. The inability to examine the data at a subprovincial level for all
provinces limits the conclusions that can be drawn. Overall, a simple rural/urban split at a
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provincial level does not appear to be very revealing. Additionally, more work needs to be done
with the HUI in order to determine how the values obtained through the HUI relate to the health
of populations.
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Figure 4.24
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4.6

Health Determinant Indicator: Example 1

Indicator:

Total Dependency Ratio (TDR)

Source:

1986, 1991 and 1996 Censuses of Canada

Raw Data:

Counts by age-group per Enumeration Area

Notes:
The TDR is selected as an example of a derived health indicator. The TDR gives the proportion
of children and older people in a population relative to all others and serves as a proxy measure
of the economic burden that the economically active population has to bear. A higher TDR
indicates a higher proportion of economically inactive people in a population and may be a sign
of economic “stress.” The total dependency ratio is calculated as follows:
Total Dependency Ratio (TDR) = ([P0-14 + P65+] / P15-64) x 100.0
where: P0-14 =
P65+ =
P15-64 =

population less than 15 years of age
population 65 years of age and over
population aged 15 to 64

There are two variants of the dependency ratio, the youth dependency ratio and the old-age
dependency ratio. They are calculated as follows:
Youth Dependency Ratio = (P0-14 / P15-64) x 100.0
Old-age Dependency Ratio = (P65+ / P15-64) x 100.0
Data needed to derive the three dependency ratios were taken from the Canadian census, which
was available to the research team through the Data Liberation Initiative. The dependency ratios
could be derived at a geographic level as low as the Enumeration Area.
Results:
Based on 1986, 1991, and 1996 EA population figures, the three dependency ratios were
calculated (Table 4.4). The total dependency ratio was also mapped at the CD level as shown in
Figure 4.25.
Table 4.4
A Comparison of the Total, Youth and Old-Age Dependency Ratios for Three
Census Points
Year
1986
1991
1996

Total DR
46.96
48.05
48.55

Youth DR
31.31
30.88
30.40
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Old-age DR
15.65
17.16
18.15

Table 4.5 shows the three dependency ratios for both the OECD and the Statistics Canada
definition of rural. Figures 4.26-4.28 and 4.29-4.31 show the TDR for both the Statistics Canada
and OECD definition of rural.
Table 4.5
Dependency Ratios by OECD and Statistics Canada Definitions of Rural, 1996

Predominantly urban
Intermediate
Predominantly rural

TDR
45.1
48.5
54.1

OECD
Youth
30.0
30.2
34.0

Old-age
15.1
18.3
20.1

Statistics Canada
TDR
Youth Old-age
47.2
30.8
16.3
50.9
32.0
18.8
55.2
34.4
20.8

Brief Discussion of Results:
From Table 4.4, it is evident that Canada’s population is aging. However, the table does not
show the significant spatial variations that exist. Some of these are illustrated in Figure 4.25.
Based on CD computations, this map shows a concentration of high TDRs in the Prairie
provinces (Manitoba, Saskatchewan, and Alberta) and in southwestern Ontario.
High proportions of young dependants (people under 15 years of age) and senior citizens (people
65 years of age and older) are often thought to be a characteristic of rural areas (Ehrensaft and
Beeman, 1992; Moore and Rosenberg, 1997). If this is the case, “the lack of industry in these
areas tends to shift most of the tax burden required to provide services to a relatively small
proportion of economically active persons” (Kalbach and McVey, 1971). In their analysis of the
1986 census data, Ehrensaft and Beeman (1992) did not find such unequivocal rural/urban
differences. In many instances, the discovery of differences, if they exist, often will depend on
one’s definition of rural and also on the levels of aggregation that the computations are
undertaken. However, the results in Table 4.5 clearly show higher dependency ratios in rural
areas as derived by both the OECD and Statistics Canada definitions. The maps (Figures 4.26
and 4.29) show the high concentration of TDR found in the Prairie provinces and Ontario that
contain mainly rural CDs.
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Figure 4-25
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Figure 4.26
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Figure 4.27
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Figure 4.28
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Figure 4.29
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Figure 4.30
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Figure 4.31
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4.7

Health Determinant Indicator: Example 2

Indicator:

Incidence of Low Income

Source:

Custom tabulation, 1996 Census of Canada, Statistics Canada

Raw Data:

Counts of persons in economic families or unattached individuals 15 years of
age and over in relation to Statistics Canada’s low income cut-offs (LICOs)
per EA.

Notes:
LICO data are only available on the census master file and, thus, have to be obtained through a
custom tabulation, which is charged for on a cost-recovery basis by Statistics Canada. The data
are provided at the EA level. It is possible, therefore, to derive LICO information for both the
OECD and Statistics Canada definitions of rural. For any economic information from the census,
cells with less than 250 observations are suppressed. As well, any economic information for
aboriginal populations is also suppressed. This reduced the number of EAs available for analysis
from 49,361 to 35,283. LICO is calculated by looking at the amount spent on basic necessities
(e.g., food, shelter, and clothing). Families and individuals that fall 20 % above the national
average for spending on the basic necessities of life are classified as below the LICO.
Results:
Figure 4.32 illustrates LICO proportions for all CDs in Canada. Table 4.6 and Figures 4.33-4.38
show LICO proportions using the Statistics Canada and OECD definitions of rural.
Table 4.6
Average Proportions of Canadians Below LICO by OECD
and Statistics Canada Definitions of Rural, 1996
Predominantly urban
Intermediate
Predominantly rural

OECD
16.3%
14.5%
14.1%

Statistics Canada
14.8%
13.7%
14.3%

Brief Discussion of Results:
Table 4.6 shows that overall, there is very little difference in LICO estimates between the two
definitions of rural. However, the OECD definition does produce slightly higher percentages in
the predominately urban category than does the Statistics Canada definition. This may be
because fewer CDs are classified as urban with the OECD definition, therefore one CD with a
high or low value will have a larger impact on the mean value. There is also little difference in
LICO figures between rural and urban areas of Canada. Figure 4.32, which maps LICO by CD
for all of Canada, indicates that there is a wide range of variations in LICO proportions across
the country. There exists a few pockets where higher rates of LICO seem to cluster. Visually, it
would appear from Figure 4.33 (Statistics Canada definition of rural) and Figure 4.36 (OECD
definition of rural) that rural CDs mainly account for these clusters of high LICO.
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Figure 4.32
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Figure 4.33
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Figure 4.34
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Figure 4.35
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Figure 4.36
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Figure 4.37
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Figure 4.38
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4.8

Health Determinant Indicator: Example 3

Indicator:

Herbicide Application

Source:

1996 Census of Agriculture

Raw Data:

Counts of hectares applied with herbicide per CCS

Notes:
The 1996 Census of Agriculture provides counts of the farm areas (hectares) where herbicides,
insecticides, and fungicides have been applied. This variable was not split into a rural/urban
dichotomy, as it is fairly obvious that pesticide rates will be much higher in rural areas. A more
revealing approach is to examine herbicide application for farm-area CCSs. Herbicide
application in these areas can be expressed as a proportion of the total area of a CCS and is
calculated by:
Proportion of land in CCS where herbicides applied
= (hectares of herbicide application / hectares of CCS) * 100.0
Results:
For illustrative purposes, this has been done for Southwestern Ontario where farming is a
predominate activity (Figure 4.39).
Brief Discussion of Results:
Herbicide application does show spatial variation in Southwestern Ontario. Herbicide
applications increase from east to west which is to be expected since the high intensity farm
areas are located in the western part of southwestern Ontario. Such analysis has great potential
for hypothesis generation. For example, it may be possible to examine whether there is an
equivalent east-west gradation of certain health problems associated with herbicide use. The
limitation of the present analysis is that it presents the possibility of potential exposure, but does
not explicitly give actual exposure or dosage levels.
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Figure 4.39
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For each CCS, these figures were calculated
by dividing the number of hectares where
herbicides were used by the number of hectares
per CCS and then expressed as a percentage.
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4.9

Health Behaviour Indicator: Example 1

Indicator:

Incidence of Smoking

Source:

1996 National Population Health Survey

Raw Data:

Percentage of urban/rural respondents aged 12 and over who smoke daily by
province (custom tabulation)

Notes:
Smoking is widely acknowledged as being one of the most significant causes of disease, as well
as being the most preventable. Many studies have shown that there are subgroups within the
Canadian population who are much more likely to smoke. In order to examine whether rural
Canadians are more prone to smoke than their urban counterparts, data were taken from the
NPHS which is the most current national source of smoking information. The existing
rural/urban flag contained in the NPHS was used to examine whether there is any difference
between rural areas and urban areas. Since the rural/urban flag is only available on the NPHS
master file, a custom tabulation by Statistics Canada was required. For further discussion of how
the rural/urban variable is defined, see Section 4.5 (Health Utilization Index).
Results:
The percentages of rural and urban daily smokers by province are depicted in Figure 4.40.
Brief Discussion of Results:
The popular perception that people in rural communities smoke more than their urban
counterparts is not borne out by the results presented in Figure 4.40. The exception seems to be
Quebec which also shows an overall higher prevalence of smoking than the other provinces.
Unfortunately, the data cannot be disaggregated further to the CD level, as the estimates
produced will not be reliable. The data cannot, therefore, be mapped. The inability to examine
the data at a lower geographic level is frustrating, as many important sub-provincial patterns may
be hidden. Other data on smoking behaviours, such as the amount smoked, are available from the
NPHS, which could be important for further analysis.
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Figure 4.40
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4.10

Health Resources Indicators: Example 1

Indicator:

Population-to-Specialist Physician Ratio

Source:

Southam Medical Database (SMDB), Canadian Institute for Health Information

Raw Data:

Individual records of specialist physicians in Canada

Notes:
One of the most popular approaches to examining the geographic distribution of physicians is the
population-to-physician ratios. The SMDB is one of the primary sources of information on the
numbers, distribution, and migration patterns of Canadian physicians. The SMDB data were
provided by CIHI for 1996 and were obtained for specialist physicians only. CIHI’s privacy and
confidentiality committee approved the data release and a non-disclosure agreement was signed.
The data were provided at the postal-code level. The Statistics Canada postal code conversion
files were used to convert the postal codes of the physicians into longitude/latitude locations.
Location here means the most probable EA where the physician practised. For the 1996 data,
only two postal codes could not be assigned to an EA. By identifying physician locations at the
level of the EA, counts could then be made at aggregate levels of CSD, CD, and the
province/territory. For the purpose of this example, aggregations were made at the CD level. The
population-to-specialist physician ratio was calculated by dividing the total population of the CD
taken from the 1996 census by the number of specialists in that same CD. Since each CD can be
classified as either predominately rural, intermediate, or predominately urban using either the
Statistics Canada or OECD definitions, the population-to-specialist physician ratio data can be
overlaid on top of this information and the variation examined.
Results:
Overall population-to-specialist physician ratios are shown for western Canada in Figure 4.41,
while Figures 4.42-4.44 and Figures 4.45-4.47 show these ratios for the Statistics Canada and
OECD definitions respectively. Some census divisions are blank as no ratio could be computed
because of the absence of specialists.
Brief Discussion of the Results:
The geographic maldistribution of physicians has been well documented and is a frequent
complaint by residents in rural and northern areas. Regardless of whether the OECD definition or
the Statistics Canada definition is used, the pattern of a rural-urban dichotomy with respect to
specialist physician maldistribution is clearly borne out. Rural areas show the highest populationto-physician ratios followed by the intermediate areas, with the urban areas having the lowest.
This seems to be the most important spatial patterning as there is little indication of any east-west
or north-south trend.
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Figure 4.41
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Figure 4.42
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Figure 4.43
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Figure 4.44
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Figure 4.45
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Figure 4.46

3RSXODWLRQ WR 3K\VLFLDQ
5DWLRV E\ ,QWHUPHGLDWH
&HQVXV 'LYLVLRQ
2(&' '(),1,7,21

4XDUWLOHV
Q1 244 - 637
Q2 638 - 865
Q3 866 - 1226
Q4 1227 - 8901

(TXDO $UHD 3URMHFWLRQ
0DS 'DWD 6WDWLVWLFV &DQDGD 

4-61

Figure 4.47
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4.11

Health Services Utilization Indicator: Example 1

Indicator:

Average Length of Stay in Hospital

Source:

Hospital Morbidity Database held by CIHI

Raw Data:

Total Days of Hospitalization and Total Number of Hospital Separations by CD

Notes:
Hospital separation records are completed by a hospital for each inpatient who is discharged or
dies in hospital and are compiled in the Hospital Morbidity Database (HMB) maintained by
CIHI. The HMB database only includes those admitted as inpatients to acute care hospitals. It,
therefore, excludes patients treated in long-term care facilities and psychiatric institutions and
those treated on an outpatient basis in, for example, emergency departments or day surgery
programs. Also, definitions of acute care may vary somewhat across provinces. These totals
include only patients for whom a valid postal code (according to Statistics Canada's postal code
conversion file) was reported. Collection and reporting of postal codes may vary somewhat
across provinces. For instance, Quebec reports only the first three digits of the postal code, so
data on all patients treated in Quebec are excluded from this analysis. Caution should be used in
interpreting rates for areas where this is likely to be relevant (e.g., CDs bordering Quebec). Data
are based on the patient's postal code, rather than the place of treatment. Separation rates,
therefore, represent how frequently residents of a given CD received inpatient hospital care,
rather than the volume of services provided by hospitals in a given community. Figures will not
match previously reported provincial totals because of the factors identified above.
According to CIHI, separation records with serious errors were excluded from the data, but the
number of records excluded is unknown at this time. Owing to time constraints, it was not
possible to go through the CIHI privacy and confidentiality review process in order to obtain the
data, so CIHI was asked to provide a custom tabulation. Using the Statistics Canada postal code
conversion files, as was done with the SMDB in the preceding example, each postal code was
given a location within an EA. The counts were then aggregated up to the CD level. As there
were no confidentiality problems at this geographic level, the aggregated data were released by
CIHI without having to go thorough the privacy and confidentiality process. The average length
of stay (ALOS) was calculated by dividing the total number of hospital days in the CD by the
total number of hospital separations in the same CD. Each CD was then characterized as being
either predominately rural, intermediate, or predominately urban by both the OECD and
Statistics Canada definitions.
Results:
The mean ALOS for all of Canada is 6.3 days. The ALOS for each province is shown in Table
4.7 and for both the OECD and Statistics Canada definitions of rural in Table 4.8. The results
were mapped and are shown in Figures 4.48-4.54.
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Table 4.7
Average Length of Stay for all Causes in 1996 by Province
Province / Territory
Newfoundland
Prince Edward Island
Nova Scotia
New Brunswick
Quebec
Ontario
Manitoba
Saskatchewan
Alberta
British Columbia
Yukon
Northwest Territories

Average Length of Stay (days)
7.2
7.4
6.7
6.3
Not Available
6.0
7.8
6.1
5.4
5.5
4.3
4.1

Table 4.8
Average Length of Stay for all Causes by OECD
and Statistics Canada Definitions of Rural

Predominantly urban
Intermediate
Predominantly rural

OECD
6.6
6.2
6.1

Statistics Canada
6.4
6.4
6.0

Brief Discussion of Results:
ALOS is linked to a host of factors such as the severity of the condition, the number of health
professionals, and the organization of health care. Table 4.7 show that ALOS varies from a high
of 7.8 days in Manitoba to a low of 4.1 days in the Northwest Territories. Rural CDs have a
slightly lower ALOS than urban CDs. Other interesting spatial patterning emerges through visual
inspection of the ALOS maps. There appears to be a north-south pattern, with northern CDs
having a lower ALOS. The Maritime provinces, as a whole, exhibit higher ALOS. Further work
would involve trying to control for a number of the factors that may account for such patterns,
such as examining ALOS for specific conditions or correlating health resources to ALOS.
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Figure 4.48
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Figure 4.49

$YHUDJH /HQJWK RI 6WD\
E\ 3UHGRPLQDQWO\ 5XUDO
&HQVXV 'LYLVLRQ
67$7,67,&6 &$1$'$ '(),1,7,21

$YHUDJH 'D\V
3.83 to
5.55 to
6.04 to
6.8 to

5.55
6.04
6.8
9.84

(TXDO $UHD 3URMHFWLRQ
0DS 'DWD 6WDWLVWLFV &DQDGD 

4-66

Figure 4.50

$YHUDJH /HQJWK
RI 6WD\ E\ ,QWHUPHGLDWH
&HQVXV 'LYLVLRQ
67$7,67,&6 &$1$'$ '(),1,7,21

$YHUDJH 'D\V
4.76 to
5.58 to
6.21 to
7.02 to

5.58
6.21
7.02
10.71

(TXDO $UHD 3URMHFWLRQ
0DS 'DWD 6WDWLVWLFV &DQDGD 

4-67

Figure 4.51
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Figure 4.52
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Figure 4.53
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Figure 4.54
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4.12

Health Services Utilization Indicator: Example 2

Indicator:

Utilization of Dental Services

Source:

1996 National Population Health Survey

Raw Data:

Percentage of Urban/Rural respondents aged 12 and above who have seen or
talked on the telephone with a dentist or orthodontist in the past 12 months by
province

Notes:
Many studies have shown that considerable regional variations in the utilization of dental
services exist (Pitblado and Pong, 1995). The use or lack of use of dental services can be linked
to a variety of factors such as shortages of practitioners, lack of dental insurance coverage, and
poor dental health behaviour. Currently, the only national dataset that contains information on
dental visits is the NPHS. It should be noted that this is self-reported data. As with the other
analyses using NPHS data in this report (see Sections 4.5 and 4.9), the data were only available
through the purchase of a custom tabulation from the NPHS master file. Using the NPHS
urban/rural flag, the percentages of respondents aged 12 and over who had seen or talked on the
telephone with a dentist or orthodontist in the past 12 months were compared.
Results:
The results are shown in Figure 4.55.
Brief Discussion of Results:
As can be seen in Figure 4.55, there exist greater variations between the provinces in the
percentage of individuals who have encountered a dental professional in the past 12 months than
between rural and urban areas within a province. This would imply that interprovincial factors
are more important in determining the utilization of dental services than intraprovincial
differences. However, it does appear that in the majority of provinces, urban residents do use
dental services more often that rural residents. To what degree these differences are statistically
significant needs to be further investigated. Again, the inability to conduct subprovincial analysis
hampers the conclusions that can be drawn
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Figure 4.55
Contacted at Least Once: Dentist or Orthodontist
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