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This short paper documents a set of group-level socio-economic indicators for the 
population of Manitoba. There is an extensive literature examining the relationship between 
social and economic factors and health status or health service utilization. The magnitude 
and consistency of these relationships provides compelling evidence for the inclusion of 
socio-economic status measures in all research designs, either as explanatory factors, or as 
a control for factors which may potentially confound the relationship under direct 
investigation. 

Group-level socio-economic data may be applied in three distinct research designs: 1) true 
ecological analyses, where the dependent variable is a rate for a specified population, and 
independent variable are rates of exposure for the same population 1

• 2, 2) mixed designs 
where the outcome is observed at the individual level, and among the explanatory variables 
are measures descriptive of group characteristics, such as region of residence 3

, and 3) 
studies which combine individual and group level measures of the same explanatory 
measure, such as individual income and mean neighbourhood income 4 • 9• 

Public Use Data Statistics Canada releases public use tapes over the three year period 
following the census. One census product, called Basic User Summary Tables (BUST), 
provides public use data aggregated to small geographic areas. The minimum unit of 
observation for the BUST data is the Enumeration Area, defmed as the area usually 
canvassed by one census representative. 

The boundaries of Enumeration Areas generally reflect the physical and human landscape; 
typically using references such as residential blocks, streets, rivers, or railway lines. The 
number of households varies from approximately 375 in urban areas to a minimum of 125 
in rural settings. Enumeration areas are units of Federal Electoral Districts, the geographic 
area entitled to be represented by a member of the House of Commons. In Manitoba, there 
are 15 Federal Electoral Districts, and 2,097 Enumeration Areas, of which 1,841 were 
found to have resident households in the 1986 census. 

The full library of 1986 Basic User Summary Tables is in the Government Documents 
collection of Dafoe, and the thirteen tapes are located in the tape library at Computer 
Services. Tape labels, bin numbers and lists of tape contents are attached. Each data set is 
supplied with a SAS and an SPSS command file, in a French and an English version, 
defining variable location, variable name and variable labels. Summary codebooks for 2A 
data (short-form) and 2B data (long-form) are also provided on the tape set. Hard copy 
output for the codebooks is available from C. Mustard. The 1988 version of the postal 
code conversion file is also installed on this tape set. 

Unit or Observation and Sampling The operational sampling unit of the census is the 
household. For an operational definition, refer to the appropriate census edition of the 
Statistics Canada dictionary. All household inhabitants are enumerated, and are 
distinguished between members of a household and members of families. The census fields 
two data collection instruments: a short form, which is applied to 100% of households, and 
a long form, which is applied to a random sample of 20% of households. The short form 
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collects information on household members' age, marital status and kinship structure. The 
long form collects information on attained education and occupation of household members 
over the age of fifteen, household and family income, labour force activity and 
characteristics of the dwelling. 

Data Quality The sources of error in information collected by survey can be attributed to 
random and systematic effects. Sources of this error can be attributed to 1) coverage errors, 
2) respondent error, 3) processing error and 4) sampling error. In the census, sampling 
errors are confined to data collected on the 2B form, which is applied to a 20% sample of 
households. 

Additional loss of precision is introduced by two procedures performed on the public use 
small area data to prevent the identification of single households. One procedure, random 
rounding, converts values for specific cells to a multiple of 5. A second procedure, cell 
suppression, replaces cell values representing a small number of observations at the 
smallest geographic unit of observation with zeros. Typically, this rule is applied if the 
population of an Enumeration Area is less than 40. However, the cutpoint is adjusted 
depending upon the nature of the data. True cell values are returned when data is 
aggregated to the next largest geographic unit. 

During the 1986 census, a number of native organizations and status reserves boycotted 
participation in the enumeration. An estimated 8,000 Manitoba natives were not enumerated 
in the 1986 census. 

Linkage to Individual-Level Health Data Statistics Canada provides a data and 
command file resource, the Postal Code Conversion File, which performs a link between 
postal code and a range of standard. geographic census units. An edition of this file is 
released annually, incorporating revisions in the postal code inventory. As of the 1988 
edition, there were 22,190 postal codes in Manitoba. 

The census and postal code geographic structures are non concordant. As a result, where a 
postal code area straddles the boundaries of two enumeration areas, the conversion 
procedure will produce a postal code link to both enumeration areas. Approximately 10% 
of postal codes link to multiple enumeration areas. This problem is dominant in rural postal 
codes, where fully 95% of postal areas intersect multiple enumeration areas. Statistics 
Canada provides a computer-based decision method for assigning a best single link in cases 
of multiple links. This system is based on the concordance of geographic center points in 
postal code and enumeration area geographies. An alternate approach, to be adopted by the 
low birthweight study, computes a mean score from all enumeration areas linked to a 
postal code. Table 4 reports the distribution of postal codes by the number of intersected 
enumeration areas. The 234 enumeration areas which were not found to contain resident 
private households in 1986 are associated with 225 postal codes, over 95% of which were 
located in urban settings. 
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Socio-Economic Measures 
Developed for the Low Birthweight Study 

Three measures of enumeration area SES have been derived from the BUST census data for 
application in the low birthweight study: 1) attained education, 2) household income and 3) 
the market value of owner-occupied dwellings. Work is in progress to develop a meaningful 
measure of the occupational status composition of enumeration areas, and to test the 
validity of a composite SES indicator. Detailed defmition of the individual variables 
follows. 

Education The file contains counts of the number of enumeration area residents, aged 
fifteen and over, in each cell of the three way classification of level of education, sex and 
age. Age is classified in ten year groups. Level of education is stratified by seven levels. 
For the LBW study, two variables, derived from a binomial distribution, have been 
constructed: 1) the proportion of women, aged 25-54, who have not completed high school 
and 2) the proportion of men, aged 25-54, who have not completed high school. 

Given the levels of educational attainment in the province, high school completion was 
judged the level of attainment which provided the greatest variation across enumeration 
areas while approximating a gaussian distribution. 

The decision to combine three age strata (25-34, 35-44, 45-54) was predicated on two 
factors: first, to define the educational attainment of the reproductive aged population, and 
second, to accumulate sufficient numbers of observations to avoid large numbers of 
enumeration areas with zero observations in the numerator. A more appropriate age 
composition would have combined age groups 15-24, 25-34 and 35-44, however the 
youngest strata, 15-24 years, is awkward. It combines women who could not have 
completed high school (15-16 years of age), women who are still of high school age (15-
18) and women who older than high school age. An educational attainment measure is 
available for all populated enumeration areas. 

See Table 1 for the distribution of attained education by age, and Figures 1 and 2 for the 
frequency distribution of high school completion for all populated provincial enumeration 
areas. Table 1 provides evidence of strong differences in educational attainment by 
urban/rural status. The urban classification is based on a Statistics Canada definition of a 
population density of 400 or more people per sq km. Also note in Table 1 the weak 
correlation of gender-specific educational attainment, especially within rural enumeration 
areas. 

Source File: SC86B01 
Population 15 years and over by highest level of schooling (7), sex 
(3) and age groups (7) 
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Average Household Income Average household income is the mean total 1985 income 
of all household residents fifteen years of age and older in private households in an 
enumeration area. Private households are equivalent to occupied private dwellings, which is 
the census sampling unit. Income data comes from the 20% 2B sample, and as such there is 
a sample error associated with the supplied enumeration area estimate. Average income (in 
dollars) is calculated from unrounded data by dividing the aggregate household income 
from all sources in an enumeration area by the number of households in that groups, 
whether or not they reported income. An income measure is available for all populated 
enumeration areas. 

Table 2 reports the mean income and standard deviation for enumeration areas by rural or 
urban setting. Figures 3 and 4 provide the frequency distribution of enumeration area 
average household income. 

Source File IN86B04 
Number, aggregate and average income of private households 

Average Dwelling Value Average dwelling value records the owner's expectation of the 
market value of owner-occupied homes. Dwelling value is stratified into 9 levels. The type 
of dwelling is classified into four groups: single detached, apartments with five or more 
stories, movable dwellings and other dwellings. Dwelling value data derives from the 20% 
2B sample. 

The census does not collect data on the value of owner-occupied dwellings on status 
reserves and farms. Additionally, in the low birthweight study, the calculation of dwelling 
value is restricted to single detached dwellings. These exclusions, as well as the exclusion 
of enumeration areas which have insufficient numbers of owner-occupied dwellings to 
calculated a mean value result in a number of populated enumeration areas with a zero 
recorded for average dwelling value: 95 of 979 urban areas (9. 7%) and 82 of 849 rural 
areas (9.6%). These zero scores are best treated as missing values, rather than true zeros. 
On an additional validity issue, it should be recognized that only non-farm dwellings 
contribute to the calculation of average dwelling value in rural enumeration areas, which 
may bias the estimate of true housing worth for these settings. 

Work is in progress to calculate a ratio measure of the proportion of households which 
inhabit non-farm, non-reserve owner-occupied dwellings. Additional restrictions on the use 
of this variable may be indicated where only a small proportion of households live in 
owner-occupied dwellings. Table 2 reports the mean dwelling value by urban or rural 
setting, and Figures 5 and 6 report the frequency distribution of dwelling values by 
enumeration area. 

Source File: DW86B03 
Owner-occupied non-farm, non-reserve private dwellings by 
value of dwelling (11) and structural type (5) 
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Table 3 and Figures 7-12 provide information on the correlation of these three measures of 
socio-economic status, separating urban and rural enumeration areas. It should be evident 
from both the table and the plots that the three measures have stronger covariation in urban 
settings than in rural regions. 

Work is in progress to defme a classification which will stratify occupation by either status, 
income or a composite of the two. This will be a custom product from Statistics Canada. 

Linking Socio-Economic Information on Enumeration Area to Individual-Level Health 
Care Utilization Data 

The BUST tape series contains a useful utility, the Postal Code Conversion File, which 
relates postal codes to enumeration areas. As noted earlier, the two geographies are non 
concordant. As enumeration areas tend to be larger than postal code areas, most 
enumeration areas contain more than one postal code. Additionally, approximately 10% of 
postal codes intersect more than one enumeration area. 

Using the Postal Code Conversion File, we have prepared a SAS dataset which assigns the 
three socio-economic measures derived from enumeration area data to each of the 21,965 
unique postal codes which are contained within or intersect the 1,841 enumeration areas 
found to contain private households in the 1986 census. Users of this dataset (current 
DSN=.CMUSTRD.SESDATA,USER21) may link individual-level administrative claims 
records with the area SES measures via a simple merge operation, joining records on the 
basis of the common postal code. 

The dataset presently contains 14 variables: 

PC 
EALINK 
POPMEAN 

DWELMEAN 

ED MEAN 

INCMEAN 

POPSTD 
DWELSTD 
EDSTD 
INCSTD 

Postal Code 
Number of Enumeration Areas linked to Postal Code 
Population of Enumeration Area, aged 15 and over 
(Value has been attributed to Postal Code area: it is not a true 
measure of postal code population) 
Mean value of single detached private dwellings 
(Value has been derived from Enumeration Area) 
Proportion of women 25-54, without high school diploma 
(Value has been derived from Enumeration Area) 
Mean household income, all sources 
(Value has been derived from Enumeration Area) 
Standard deviation of POPMEAN, if EALINK > 1 
Standard deviation of DWELMEAN, if EALINK > 1 
Standard deviation ofEDMEAN, ifEALINK > 1 
Standard deviation of INCMEAN, if EALINK > 1 
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POPTOTAL 
DWELTOT 
ED TOT 
INCTOT 

· Sum of population, if EALINK > 1 
Sum of dwelling values, if EALINK > 1 
Sum of education, if EALINK > 1 
Sum of incomes, if EALINK > 1 

Observations in this file are postal codes. Note, however, that the variable POPMEAN 
records the enumerated, rounded, population of the enumeration area, not the postal. code 
area. The variable EALINK reports the number of enumeration areas which intersect the 
postal code. If EALINK is greater than 1, the three SES measures (INCMEAN, 
DWELMEAN, EDMEAN) are calculated from the sum of values for the intersecting 
enumeration areas, divided by the number of enumeration areas. For these postal codes, a 
standard deviation and a sum of values over all enumeration areas is reported. 

Note that 225 postal codes were within the bounds of 235 enumeration areas which were 
found to have no private households. These enumeration areas were either truly without 
resident population, or contained only institutionalized populations such as nursing home or 
prison residents which were not enumerated in the census. 

The variable URBAN, derived from the BUST data, categorizes enumeration areas into 
either urban or rural settings. An urban area is defined by Statistics Canada as having a 
population density of greater than 400 people per square kilometre. A postal code value for 
URBAN greater than 0 and less than 1 indicates the postal code intersects multiple 
enumeration areas (EALINK :> 1) and that the intersected enumeration areas are not 
homogenous. 
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APPENDIX A 

2A DATA FILES 
Numbers in brackets indicated number of strata 

CF86A01 

CF86A02 

CF86A03 

CF86A04 

DM86A01 
DM86A02 

DW86A01 

DW86A02 

HH86A01 
HH86A02 

MT86A01 

Census families in private households by number of persons in census 
families (10), showing family structure (5) 
Census families in private households by number of children at home (14), 
showing family structure (5). 
Census families in private households by age groups of children at home 
(13), showing family structure (5). 
Census families in private households by census family status: age (24), and 
sex (3). 

Population by five-year age groups and sex 
Population by age groups (8) and sex (3) showing marital status (6) 

Occupied private dwellings by structural type (5) and tenure (4), showing 
age of household maintainer (6). 
Occupied private dwellings by structural type (5), showing number of 
persons per dwelling (13). 

Private households by type (23), showing tenure of household (4). 
Private households by type of household (12) showing number of persons 
per household (13) 

Population by selected mother tongue (25) and sex (3) 
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APPENDIX A 

2B DATA FILES 
Numbers in brackets indicated number of strata 

DW86B01 

DW86B02 
DW86B03 

DW86B04 

DW86B05 

EC86B01 
EC86B02 
EC86B03 

EC86B04 

HH86B01 

HH86B02 

HH86B03A 

HH86B03B 

IN86B01 

IN86B02 

IN86B03 

IN86B04 
IN86B05 

IN86B06 

IN86B07 

Occupied private dwellings by structural type (5) and principal heating fuel 
(9) 
Occupied private dwellings by structural type and period of construction (9) 
Owner-occupied non-farm, non-reserve private dwellings by value od 
dwelling (11) and structural type (5) 
Occupied private dwellings by structural type (5) and number of persons per 
room (7) 
Occupied private dwellings by main type of heating equipment showing 
principal heating fuel 

Population by ethnic origin (21) and sex (3) 
Population by place of birth (20 and sex (3) 
Immigrant population by period of immigration (7), sex (3) and age at 
immigration ( 4) 
Population by citizenship (11) and sex (3) 

Private households in owner-occupied non-farm non-reserve dwellings by 
type of household (12) and owners major payments (6) 
Private households in tenant-occupied non-farm non-reserve dwellings by 
type of household (12) and gross rent (6) 
Private households in owner-occupied non-farm non-reserve dwellings by 
owner's major payment as a percentage of 1985 household income (8) and 
age of household maintainer (6) 
Private households in tenant-occupied non-farm non-reserve dwellings by 
gross rent as a percentage of 1985 household income (8) and age of 
household maintainer (6) 

Number, aggregate and average income of population 15 years of age and 
over in private households by sex and 1985 income groups (2) 
Number, aggregate and average income of census families in private 
households 
Number, aggregate and average income of unattached individuals 15 years 
and over in private households by sex (3) 
Number, aggregate and average income of private households 
Number, aggregate and average employment income of population 15 years 
and over who worked in 1985 and reported income by sex (3) 
Number, aggregate and average income of non-family persons 15 years of 
age and over in private households by sex (3) 
Number, aggregate and average income of economic families in households 
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APPENDIX A 

2B DATA FILES I Continued 
Numbers in brackets indicated number of strata 

LA86B01 
LA86B02 

LF86B01 

LF86B02 

LF86B03 

LF86B04 
LF86B05 
LF86B06 
LF86B07 
LF86B08 

LF86B09 

MB86B01 

SC86B01 

SC86B02 

Population by official language (5), age groups (8) and sex (3} 
Population by home language (25) and sex (3) 

Population 15 years and over by labour force activity (7) age groups (7) and 
sex (3) 
Population 15 years and over by labour force activity (7) sex (3) and marital 
status (6) 
Population 15 years and over by labour force activity (7) highest level of 
schooling and sex (3) 
Population 15 years and over by occupation major groups (25) and sex (3) 
Population 15 years and over by industry divisions (21) and sex (3) 
Labour force 15 years and over by class of worker (5) and sex 93) 
Labour force 15 years and over by work activity in 1985 and sex (3) 
Labour force activity of females 15 years and over in occupied private 
households by presence of children (6) 
Labour force 15 years and over by industry divisions and sex 

Population 15 years and over by age groups (8) sex and mobility status (8} 
(province level mobility) 

Population 15 years and over by highest level of schooling (7), sex (3) and 
age groups (7) 
Population 15 years and over by major field of study (13) and sex (3) 
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Table 1 
Proportion of Population 
with less than Grade 12 Education 

N = 1841 Enumeration Areas 

Urban Rural 
Age Male Female r Male Female r 

15 - 24 52.1 46.3 .303 69.4 64.4 .230 

25 - 34 30.6 30.2 .394 48.8 44.4 • 241 

35 - 44 34.0 36.8 .428 53.7 53.0 .302 

45 - 54 45.9 52.2 .314 68.1 66.1 .182 

55 - 64 56.2 62.1 .314 78.1 73.1 .152 

> 65 68.5 70.7 .442 82.4 79.3 .125 
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Table 2-
Socio-Economic Indicators 
Aggregated by Enumeration Area 

N = 1841 Enumeration Areas 

URBAN 

Mean 

Income $32,506 

Dwelling $71,042 

Male 35.26 
Education (1) 

Female 37.56 
Education (1) 

(1) Proportion with less than Grade 12 

RURAL 

so Mean so 

{13,327) $26,072 {8,997) 

{30,794) $50,858 ( 26' 977) 

(17.35) 57.12 (22.44) 

(17.96) 53.54 (22.85) 
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Table,3 
Correlation of Socio-Economic Indicators 

N = 1841 Enumeration Areas 

URBAN Average Average Males Females 
Income Dwelling Aged 25-54 Aged 25-54 

- ·------- Value < Grade 12 < Grade 12 

Income 1.000 .695 -.497 -.423 
(979) (884) (972) (971) 

Dwelling 1.000 -.531 -.476 
(884) (976) (971) 

Male 1.000 .630 
Education (976) (971) 

Female 1.000 
Education (976) 

RURAL 

Income 1.000 .520 -.354 -.317 
(849) (767) (849) (847) 

Dwelling 1.000 -.260 -.263 
(767) (767) (765) 

Male 1.000 .413 
Education (854) (851) 

Female 1.000 
Education (851) 
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- ----

Table 4 
Distribution of Postal Codes and Enumeration Areas 
By Urban/Rural Region 

Rural Both 

Enumeration 1,014 
Areas 

Postal 615 55 
Codes 

Population 214,175 
> 15 Years 

Number of Enumeration 
Areas Linked to 
Postal Code 

1 281 0 
2 95 16 
3 80 4 
4 56 1 
5 36 4 
6-10 61 12 
11-20 6 15 
>20 0 3 

TOTAL 615 55 

Urban Total 

1,083 2,097 

21,520 22,190 

598,825 813,000 

20637 20918 
775 886 
62 146 
33 90 
5 45 
8 81 
0 21 
0 3 

21570 22190 
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Figure 3 
Frequency Distribution of Average Household Income 
in Rural Areas 

N = 849 Enumeration Areas 

-6000 
-<1000 
-2000 

0 
2000 
4000 
6000 
8000 

10000 
12000 
14000 
16000 
18000 
20000 
22000 
24000 
26000 
28000 
30000 
32000 
34000 
36000 
38000 
40000 
"2000 
44000 
46000 
48000 
50000 
52000 
54000 
56000 
58000 
60000 
62000 
64000 
66000 
68000 
70000 
72000 

• 

...... ....... 
·····•····•···· ................................. ......•......••....••......•.•............................ .•..•••..••••••.••.....•••......•...•.•.............•.....•.....••. .•...................•......•.....•.....•......•......•.....•••......••... ...................................•............•.......•.•.....••.......•........•... .•.....••.....•••....••....•...•....•...............•.....•.•....•••••......•.•... 
··········-······················································· •...•.............••...•.••......•.•.....•.............••.........•... ....•.....••.....••......••....•••...•..••.•.••.....•••.•..••........ 
•·············•··•·••·•···•••••••·•··•····•••····· ..................•...•....•..... ............................... .......................... •............•...•..•••• •.....•.....•• ........... ....... .. .... ...... 
• .. 
.. 
-----~----~----·----·----·----·----·----·----·----·----·----·----·----·----·----·----·-5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 

P'R~QU~NCY 

FR~Q CUM. ,. 
P'R~Q 

0 0 
0 0 
0 0 

' ' 0 ' I 2 
I 3 
5 8 
7 15 

15 30 
33 63 
58 121 
67 188 
74 262 
86 348 
82 430 
66 496 
70 566 
69 635 
50 685 
33 718 
31 749 
26 775 
24 799 
14 813 
II 824 

7 831 
2 833 
4 837 
6 843 
0 843 
I 844 
2 846 
0 846 
0 846 
I 847 
2 849 
0 849 
0 849 
0 849 



Figure 4 
Frequency Distribution of Average Household Income 
in Urban Areas 

N = 979 Enumeration Areas 
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Figure 5 
Frequency Distribution of Average Value 
of owner-Occupied Dwelling in Rural Areas 

N = 767 Enumeration Areas 
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Figure 6 
Frequency Distribution of Average Value 
of Owner-Occupied Dwelling in Urban Areas 

N = 884 Enumeration Areas 

-BODO 
0 

BODO 
16000 
24000 
32000 
40000 
48000 
56000 
6COOO 
72000 
80000 
88000 
96000 

104000 
112000 
120000 
128000 
136000 
144000 
152000 
160000 
168000 
176000 
184000 
192000 
200000 
208000 
216000 
22-1000 
232000 
240000 
248000 
256000 
26ol000 
272000 
280000 
288000 
296000 
304000 

• 
• ...... .............. .....••....••.....•..•...........•.•....... .............................................................. ...........••...•......•...•...•••....•................•... •..•....••..••.....•....•.....•..............•........... •....•...•.•.•.....•••..•.•...............•........ ............••....••..••....•...•.........•. 
···••·········•···••·•··•••··••· ·················• ...•••...•.•.... ..... ........ ..... 
•• .. ... 

• 

• 
-----·----·----·----·----+----+----·----·----+----·----·----·--10 20 30 40 so 60 70 80 90 100 110 120 

P'REQUE!:NCY 

P'REO 

0 
0 
1 
2 

• 28 
86 

123 
118 
113 
102 

•• 64 
36 
31 
20 
10 
16 

9 
4 
5 
3 
5 
J 
2 
1 
0 
1 
2 
1 
0 
0 
1 
0 
0 
0 
0 
0 
1 
0 

CUM. PERCENT CUM. 
P'REO PERCE...,T 

0 o.oo 0.00 
0 0.00 0.00 
1 0.11 0. I 1 
3 0.23 0.34 

11 0.90 1. 24 
39 3. 17 4. 4 1 

125 9.73 14. 14 
248 1 3. 91 28.05 
366 13.35 41-40 
479 12.78 54. 19 
581 11.54 65.72 
669 9.95 75.68 
733 7.24 82.92 
769 4.07 86.99 
BOO 3.51 90.50 
820 2.26 92.76 
830 I. 1 3 93.89 
846 1 • 8 1 95.70 
855 1.02 96.72 
859 0.45 97.17 
864 0.57 97.74 
867 0.34 98.08 
872 0.57 98.64 
875 0.34 98.98 
877 0.23 99.21 
878 0. 1 1 99-32 
878 o.oo 99.32 
879 0. 11 99.43 

""' 0.23 99.66 
882 0. 1 1 99.77 
882 o.oo 99.77 
882 0.00 99.77 
883 0. 1 1 99.89 
883 0.00 99.89 
883 o.oo 99.89 
893 o.oo 99.89 
883 0.00 99.89 
883 0.00 99.89 
884 0. 11 100.00 
884 o.oo 100.00 



Figure 7 
Plot of Average Income by Average Dwelling Value 
for Urban Areas 

N = 884 Enumeration Areas, r = .695 
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