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ABSTRACT

This analysis considers the influence of the regional socia environment on the self-rated health of Canadians. Social
environment can be defined in many ways: physical surroundings, cultural milieu, social groups, ingtitutions, and public
policy. ** (Note; Social environment, or social context, is defined here by the socio-economic and demographic profile of
a health region using Census data). Individual risk factors such as age, family income, and smoking are known to
influence individual health, but he social environment may also have an effect, over and above individual factors. If so,
public policy could address the socia conditions of places as a way of improving overall population health:®  Individual
data from thefirst cycle of the 2000/01 Canadian Community Health Survey. Health region-level social, demographic, and
economic characteristics were derived from the 1996 Census (short and long forms), the Canadian vital Statistics Database,
and the Demography and Geography Divisions of Statistics Canada.
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1. INTRODUCTION

A variety of evidence supports a connection between conditions in the social environment and health. For example,
in the 19" century, Durkheim reported that suicide rates differed between places and that these differences remained
remarkable constant through time, even though the make-up of the populations within the places chanted %* In
modern times, community disadvantage has consistently been associated with low school readiness and achievement
and with behavioural and emotional problems in children 29

Evidence from studies in the United States and the United Kingdom suggests that both the characteristics of
individuals and the characteristics of the socia environments in which they live and work, can both affect health. A
recent review reported that 23 of 25 studies (wit a wide variety of study redesigns and geographic units of analysis)
had shown at least oa moderate relationship between the social environment and individual health status, over and
above individual characteristics. ° Although this evidence strongly suggests a connection between social
environment and health outcomes, such arelationship has never been clearly demonstrated for Canada.

Three recent Canadian studies of the effects of social environment on health outcomes (in Ontario, Québec, and
Nova Scotia) differed in both their approaches and their results. One study yielded modest evidence for an
association of place with health outcomes; the effects varied by the type of outcome measured and the spatial
definition of regions." The second found significant variations in health status at the local level but not the regional
level, after accounting for individual characteristics.™ The third study found no association between social context
and risk of death at the neighbourhood level.** In Canada, health outcome indicators including mortality, life
expectancy, disability-free life expectancy, and self-perceived health status differ substantially at the regional
level>* (see also the previous study in his series, “ The Health of Canada’'s Communities’ by Shields and Tremblay).
However, the extent to which this regional variation is attributable to the composition of the population within each
health region, rather than to the social context, remains an open question.
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A more complex analysis of the relationships between heath region socia environments and the health of
Canadians — after taking explicit account of individual characteristics—isrequired. A multilevel logistic regression
analysis provides estimates of the probabilities of Canadians reporting fair or poor health as a function both of the
socio-demographic characteristics of their health region, and their own socio-economic and health-related risk
profiles. In other works this type of analysis describes simultaneously the associations of health regions social
environment and individuals won circumstance s with individua’s health status. It examines the effects of
geographic region above and beyond the characteristics of individuals living in these regions (see Methods and
Limitations).

2. METHODS

2.1 Data sour ces

Data for the present analysis came from the first cycle (cycle 1.1) of the 2000/01 Canadian Community Health
Survey (CCHS). Social, demographic, and economic determinants of health for each health region (see Appendix
Table B) were derived from four Statistics Canada data sources: the 1996 Census (short and long forms), the
Canadian Vital Statistics Database, and the Demography and Geography Divisions of Statistics Canada. Of the
118,336 CCHS respondents aged 18 or older from 136 health regions, 53 were excluded from the analytical sample
because they did not report their perceived health. Dummy variables were created for each explanatory variable that
had missing information, to keep as many respondents in the analysis as possible and to control for potential bias
introduced by non-response.

Appendix Table A lists the resulting 136 health regions, and the number of respondents from each (296 to 2,495),
the 1996 population (18,000 to 2.5 million).

2.2 Analytical techniques

Multilevel model software (MIwiN)* was used to fit logistic models of fair or poor health, a binary health outcome.
The logit function was used to model the relationship between health outcome and various explanatory variables.
MIsiN does not calculate the deviance of the models (representing the lack of fit between the model and the data) for
binary outcomes. Therefore, inferences on model specifications could not be generated. Standardized weights were
used at the individual level, and equal weights were used at the health region level, since the CCHS does not sample
at the latter level.

Three models were developed incrementally. This process allowed simultaneous consideration of i individuals
nested within j health regions. The first modes, usually called the “empty” or “null” models, were fitted with no
explanatory variables. The empty models were used to determine whether overal differences between health
regionsin terms of the percentage of people reporting fair or poor health were significant.

The second model, call the “individual” model, included various individual characteristics, to allow assessment of
the association between fair or poor health and these characteristics. This model was also used to determine if there
were till significant differences between health regions after individual-level characteristics were taken into
account. In addition to the age and sex of each individual, this second model fitted socio-demographic
characteristics, such as income and education, and common health risk factors, such as smoking, obesity, and
physical activity (see Definitions in Appendix Table B). For each individual-level characteristic, binary variables
(0,2) were derived for the non-reference group categories.

Since the differences between health regions were still significant after controlling for individual characteristics, a
third model, called the “final” model, was generated, which included al explanatory variable at the individua plus
four health region variables. With this model, it was possible to begin exploring the extent to which the social
environment of the health region plays a significant role in the reporting of fair or poor health for different health
risk factors.

Four synthetic independent and standardized, i.e. average O and standard deviationl, factors were derived at the
health region level from the total of 21 variables, which were primarily demographic and soci-economic census
variables potentially related to the variations in reporting of fair or poor health. These factors were constructed



through principal component analysis, a standard statistical method used to reduce the number of variables to
analyse. These four synthetic factors-“Remote”, “Prosperous’, “Cosmopolitan”, and “Disadvantaged”-each
represented a separate subset of the original variables; this methodology was also employed by Mayer et al.” (see
Definitionsin Appendix Table B).

All estimates resulting from the multilevel modeling are tested with a Chi-square test with a significance level of p
<5%.

2.3 Limitations

Most of the research in this areainvolves a theoretical understanding of health as a function of individual and social
environmental characteristics.  When individuals interact with their environment, at some point the social
environment must “get under the skin” and affect their health®, however, the subtleties of this interaction are beyond
the scope this analysis. Until the theoretical understanding of exactly how environments influence health along
some causal pathway is more fully developed, it will be difficult to build models to examine these mechanisms.

Even with the availability of multilevel statistical models to address the relationships between social environment
and health, the complexity of these relationships is not well understood, For instance, individual smoking behaviour
can be influenced by the degree to which social contexts are more or less supportive of smoking, perhaps through
the existence of restrictive bylaws. The degree to which cultures and norms shape indivual behaviours should be the
focus of future work related to the CCHS.

Because this work is cross-sectional, causal claims cannot be made about the relationship between the explanatory
variables and individual health outcomes. In addition, other features of the social environment that might be related
to health within health regions, for example, socia connectedness or public health policies, were not measured.

The scale used for socia context in this analysis, the heath region, has both advantages and disadvantages.
Although public health and health care policy are, to some degree, determined at this scale in some provinces, the
towns and neighbourhoods within some health regions do not share al socio-spatial characteristics of the health
region. Therefore, it is quite possible that the heterogeneity of the social environment within any given health
region is greater than that between health regions. A study of the influences on health of differences in socia
environment between declining inner-city neighbourhoods in Canada’s largest cities and the more affluent suburbs
of the same cities might yield different results than those reported here. Determining the ideal geographic scale for
conducting multilevel studies of health outcomesis the subject of current research.

3. GENERAL HEALTH OF INDIVIDUALS

In Table 1, according to the 2000/01 Canadian Community Health Survey (CCHS) data, 22.8% of the Canadian
population aged 18 or older smoke daily, 14.3% are obese, 21.3% engage in physical activity less than four times a
month, and 12.8% report being in fair or poor heath (see Definitions in Appendix Table B). The proportion of
people reporting fair or poor health by health region ranged from a low of 6.8% in Headwaters Regional Health
Authority in Albertato a high of 22.3% in Region 5 (Campbell ton) in New Brunswick and in Parkland in Manitoba
(see Appendix Table A).



Tablel
Characteristicsreported as per centage of total Canadians aged 18 or older

Per centage

Self-reported health

Fair/poor health 12,8

Excellent/very good/good 87,2
Characteristics
Age

18t029 21,2

30t0 44" 32,0

45t064 31,2

65 or older 15,6
Sex

Female' 51,0

Mae 49,0
Education

Less than secondary 22,4

Secondary 20,2

Some post-secondary” 87

Post-secondary 47,7
Income group*

Lowest 35

Lower-middie 6,8

Middle 198

Upper-middle’ 32,0

Highest 27,7
Smoking status

Don’'t smoke' 72,7

Smoke daily 22,8

Smoke occasionaly 4.4
Obésité*

Obese 14,3

Non-obese’ 83,0
Physical activity

Infrequent exerciser 21,3

Frequent exerciser’ 71,0

Data source: Canadian Community Health Survey, cycle 1.1, 2000/01

Notes: In thistable, variables with missing information for some records are included in order to retain these individuals for analyses and to
control for potential bias due to missing information.

TCategory used to illustrate the reference group in the models.

$See Definitionsin Appendix.

4. WHO ISIN FAIR OR POOR HEALTH?

In general individuals' reports of fair or poor health status were patterned by age, sex, education, and household
income. Table 2 shows the proportions reporting fair or poor health according to a series of individual-level factors
one at atime. Table 3 shows the relative odds of reporting fair or poor health for each individual-level factor
adjusted for al of the other ones.



Table 2
Proportion of fair or poor health among Canadians aged 18 or older

Characteristics Proportion
%
Age
181029 51
30to 44" 73
45t0 64 151
65 or older 29,7
Sex
Female' 135
Male 12,0
Education
L ess than secondary 25,8
Secondary 10,9
Some post-secondary’ 93
Post-secondary 79
Missing 18,6
Income group*
Lowest 27,6
Lower-middle 26,6
Middle 18,3
Upper-middle’ 10,2
Highest 5,7
Missing 15,2
Smoke status
Don't smoke' 12,0
Smoke daily 15,8
Smoke occasionaly 8,8
Obesity*
Obese 20,7
Non-obese' 11,4
Missing 13,0
Physical activity
Infrequent exerciser 22,8
Frequent exerciser’ 93
Missing 16,9

Data source: Canadian Community Health Survey, cycle 1.1, 2000/01

Notes: In thistable, variables with missing information for some records are included in order to retain these individuals for analyses and to
control for potential bias due to missing information.

T Category used to illustrate the reference group in models.

¥ See Definitions in Appendix.

Older Canadians reported fair or poor health more often than younger Canadians, and there were notable increases
in the reporting of fair or poor health in those over age 45. The odds of reporting fair or poor health for Canadians
aged 45 to 64 were twice as likely, and those aged 65 or older nearly four times as likely, to report fair or poor
health as the reference age group (aged 30 to 44).

While women reported fair or poor health more often than men, once the other factors (e.g. age) are taken into
account, they are dightly less likely to report fair or poor health (Table 3). Lower education level and lower
household income were associated with greater odds of reporting fair or poor health. For both education and
income, each step down the socio-economic ladder was associated with greater odds of reporting fair of poor health
(except for those with secondary graduation in Table 3), and those in the lowest income category had an
overwhelming five-fold greater risk of reporting fair or poor health than those in the top income category. As might
be expected, reporting fair or poor health was greater among daily smokers, obese individuals, and infrequent
exercisers than among others. Daily smokers were 1.5 times as likely as non-smokers to report fair or poor health.
Individuals classified as obese also had significantly greater odds of reporting fair or poor health than non-obese
individuals. Similarly, infrequent exercisers were twice as likely to report fair or poor health as more frequent
exercisers. These results are consistent with previous Canadian studies. >



Table3
Adjusted oddsratiosfor fair or poor health by individual and health region characteristics compared to
the reference category

Individual model Final model
95% 95%
Odds confidence Odds confidencg
Characteristics ratio interval ratio interval
Age
18t0 29 0,67 0,63- 0,72 0,67 0,63-0,72
30to 44" 1,00 1,00
45to 64 2,16 2,05- 2,27 2,16  2,05-2,27
65 or older 3,85 3,63- 4,07 384  3,63-4,06
Sex
Female' 1,00 1,00
Mae 1,06 1,02-1,10 1,06 1,02-1,10
Education
Less than secondary
1,44 1,34- 1,56 145 1,34-157
Secondary
0,90 0,83- 0,98 090 0,83-0,98
Some post-secondary” 1,00 1,00
Post-secondary
0,80 0,74- 0,87 080 0,74-0,87
Income group*
Lowest 3,07 2,82-3,34 307 283-334
Lower-middle 2,38 2,23-2,54 2,38 223-254
Middle 1,53 1,45- 1,60 153 145-161
Upper-middle' 1,00 1,00
Highest 0,65 0,61- 0,70 0,65 0,61- 0,69
Smoking status
Don't smoke' 1,00 1,00
Smoke daily 1,53 1,46- 1,60 153 1,46-1,60
Smoke occasionaly 1,10* 0,99- 1,22 1,10* 0,99- 1,22
Obesity
Obese 174 1,66- 1,82 174 167-1,82
Non-obese’ 1,00 1,00
Physical activity
Infrequent exerciser 2,10 2,01- 2,19 20 2,02-219
Frequent exerciser’ 1,00 1,00
Synthetic factor§
Remote 0,96+ 0,92-1,01
Prosperous 1,06 1,01-1,10
Cosmopolitan 1,00+  0,96- 1,04
Disadvantaged 1,04* 1,00-1,08

Data source: Canadian Community Health Survey, cycle 1.1, 2000/01
TCategory used to illustrate the reference group in the models.

$See Definitionsin Appendix.

§ Change in odds when the factor isincreased by one standard deviation
* Not significantly different from the reference category.

... Not applicable

5. MULTILEVEL STUDIESOF HEALTH

Multilevel or contextual studies of health seek to account for individual health outomes simultaneously affected by
characteristics of individuals and the environment in which they live. Multilevel models were first employed in the
field of education in an effort to determine the value that schools or classrooms were adding to student achievement,
above and beyond the students' own characteristics. These models, also known as hierarchical or random effects
models, have become increasingly popular in health research, coinciding with epidemiologists renewed interest in
social contexts.’®

The dtatistical advantage s of multilevel models over traditional statistical models are discussed in detail
elsewhere.®?  Briefly, individuals living in the same health region share similar experiences such as culture,
environment, health behaviours, health care services and experiences. Therefore, people living within a particular



health region tend to be more aike than those living in different health regions. The main objective of multilevel
studies isto “partial out” observable similarities to better understand the effect of these common exposures. These
similarities within regions cause analytical problems for traditional statistical analyses. Multilevel models are
specifically designed to deal with “like” peoplein “like” places and to parse our effects at various levels of anlysis.

6. WHAT ISTHE INFLUENCE OF SOCIO-ECONOMIC CONTEXT ON
HEALTH?

In order to explore further the role of the socio-economic context, a series of 21 demographic and socio-economic
variables were derived for 136 health regions in Canada from the 1996 census and Statistics Canada’ s Geography
division (see Definitionsin Appendix Table B). Since many of these variables are highly correlated, an analysis was
undertaken to reduce these to a manageable number of synthetic social environment factors. This analysis resulted
in four factors that could be summarized by the words: “Remote” — the degree of remoteness from large urban
centers, “Prosperous’ — the degree of economic prosperity, “Cosmopolitan” — the degree of urbanization and ethnic
diversity, and ‘" Disadvantaged” — the degree of social and economic disadvantage.

The odds, reported in the fight hand part of Table 3, include both the individual-level variable and the four synthetic
factors at the health regional level. After the effects of population composition and indivual health risk factors were
accounted for, these four synthetic factors were generally not significant. There was a relatively small association
for one of the social environment factors, “Prosperous’. In this case, the odds ratio was 1.06 for each increase of
one standard deviation from the mean. This small but significant finding runs counter to most epidemiological
evident linking greater economic prosperity and better health'’, and deserves further investigation.

This modest association is best explained by the smaller differences among health regions remaining in the
proportions reporting fair or poor health compared with the national average, after adjustment for individual
characteristics (see Methods).

To put these results in context, recall that overal, the unadjusted range of health region proportions of individuals
reporting fair or poor hedth is 15.5%. This is shown graphically in Map 1, and in the “Unadjusted” column in
Appendix Table A.

On the map, red indicates heath regions with a higher proportion of people reporting fair or poor health, and blue
indicates health regions with a lower proportion. In addition, the darker the shade, the greater the deviation of the
region’s proportion reporting fir or poor health from the national average. Adjusting for these difference in the age
composition of the regions results in the range narrowing slightly to 14.4%, as shown in Map 2 and the “Age
standardized” column of Appendix Table A.

As a third step, the effects of other individual-level socio-demographic characteristics (beyond age) and health-
related risk factors have been taken into account (left side of Table 3). This results in the range across Canada' s
health regions decreasing by over one-third to 9.2%. Further adjustment by including the four synthetic social
environment variables. (i.e. moving from the “individual” to the “final” model in Table 3) did not noticeably affect
this latter range.

The transition from Map 1 to Map 2 does not show much change, except in Nunavut and in Swift Current
(Saskatchewan). Thisisin line with the observation above that age standardization reduced the range of proportions
reporting fair or poor health only somewhat from 15.5% to 14.4%. However, comparing maps 2 and 3 shows a
more substantial decrease in the variations among health regions. For example, the health regions with the largest
declines in the proportions with air or poor health are from the territories, the northern parts of the Prairies and to
some extent the Atlantic Provinces. The only region with a substantial increase was North Shore, B.C. It has the
lowest age-adjusted rate of fair or poor health, but would have been close to the national average if its residents had
the same income, education, and health risk factors as the rest of the country (Appendix Table A).

Essentially, these comparisons among the maps, which are spelled out in greater detail in Appendix Table A,
suggest that alarge portion of the observed inter-regional variations in self-reported health status can be attributed to
variation in the mix of individuals living within each region in terms of their soci-economic characteristics (income



and education) and health-related risk factors (smoking, obesity, and physical activity). Nevertheless, Map 3 and the
last column of Appendix Table A still show variations.

Overdl, these finding suggest that individual factors accounted for much of the variation among health regions in
reporting fair or poor health. The influence of specific social environment factors, those listed in Appendix Table B,
on individua reporting fair or poor health at the health regional scale was small by comparison.

7. CONCLUDING REMARKS

These results suggest that self-reported fair or poor health is strongly associated with individual-level characteristics
and is modestly associated with regional social context.

There are many possible hypotheses for this relatively small contribution of health regions social context on
individual health status differences. There are a number of federal and provincial government programs such as
universal heath care, unemployment insurance and old age security, designed to address social disparities, and they
may well attenuate the effects of the regional social context. In addition, the particular geographic unit used in the
analysis, the health region may not be the most appropriate for representing individuals' experiences of social
context. For example, metropolitan health regions such as Toronto and Montréal have diverse social structures, so
that for most people a smaller geographic unit like a “neighbourhood” would be more appropriate. Health region
differences may also be due to regional variables other than social context as it was measured here. Social capitd is
a concept that refersto the overall quality of socia relationship within acommunity. This concept is thought to play
an important role in the explanation of variation in health status across geographic localities'®?.

Interestingly, further analysis (data not shown) has examined several health system characteristics, specifically the
number of hospital beds, general practitioners, speciaists and physicians per capita. None of these variables was
statistically significant in a multilevel regression analysis. In other words, the variations between regions in the
availability of these health care services to not appear to play a role in accounting for individual health status
differences.

From an international perspective, Canadian studies have not demonstrated as strong an influence of the social
environment on individual health status as have studies in the United States and the United Kingdom. This
difference may indicate that Canada already has a range of social and health policies that have been relatively
effective in preventing health inequalities, at least on aregional scale. Neverthesss, in line with many other studies,
this analysis supports the fundamental importance of individual socio-economic circumstances and key health-
related risk factors in accounting for variationsin individuals health status. And even though health region effects
were modest, many strategies that address these broader determinants of health may be most effectively developed
at the health region level 2%
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APPENDI X
Table A
Proportion of fair or poor health among Canadians aged 18 or older

Proportion reporting fair or poor health

Size

Health region 1996

Population
Code Name Sample (‘000)
1001 NF-Health and Community Services St John's Region 804 187
1002 NF-Health and Community Services Eastern Region 707 125
1003 NF-Health and Community Services Central Region 604 113
1004 NF-Health and Community Services Western Region 549 93
1005 NF-GreTNell Regional Health Services Board 296 18
1006 NF-Health Labrador Corporation 437 26
1101 PEI-Urban 1294 63
1102 PEI-Rural 2081 72
1201 NS-Zone 1 (Yarmouth/South Shore) 865 128
1202 NS-Zone 2 (Kentville) 657 83
1203 NS-Zone 3 (Truro) 701 106
1204 NS-Zone 4 (New Glasgow) 604 100
1205 NS-Zone 5 (Cape Breton) 728 143
1206 NS-Zone 6 (Halifax) 1182 371
1301 NB-Region 1 (Moncton) 893 183
1302 NB-Region 2 (Saint John) 801 178
1303 NB-Region 3 (Fredericton) 798 165
1304 NB-Region 4 (Edmunston) 507 55
1305 NB-Region 5 (Campbellton) 436 33
1306 NB-Region 6 (Bathhurst) 606 89
1307 NB-Region 7 (Miramichi) 438 50
2401 QC-Région du Bas-Saint-Laurent 1025 209
2402 QC-Région du Saguenay - Lac-Saint-Jean 1005 291
2403 QC-Région de Québec 1552 645
2404 QC-Région de la Mauricie-Centre-du-Québec 1488 484
2405 QC-Région de I'Estrie 1054 283
2406 QC-Région de Montréal-Centre 2495 1808
2407 QC-Région de I'Outaouais 1061 313
2408 QC-Région de I'Abitibi-Témiscaminque 1107 157
2409 QC-Région de la Cote-Nord 977 105
2410 QC-Région du Nord-du-Québec 611 19
2411 QC-Région de la Gaspésie-lles-de-la-Madeleine 1081 107
2412 QC-Région de la Chaudiere-Appalaches 1289 387
2413 QC-Région de Laval 965 336
2414 QC-Région de Lanaudiére 1341 382
2415 QC-Région des Laurentides 1282 441
2416 QC-Région de la Montérégie 2216 1287
3526 ON-Algoma 731 130
3527 ON-Brant 689 123
3530 ON-Durham 1236 473
3531 ON-Elgin-St Thomas 671 81
3533 ON-Bruce-Grey-Owen Sound 782 158
3534 ON-Haldimand-Norfolk 642 106
3535 ON-Haliburton 883 162
3536 ON-Halton 1148 350
3537 ON-Hamilton-Wentworth 1176 482
3538 ON-Hastings and Prince Edward 831 157
3539 ON-Huron 480 62
3540 ON-Kent-Chatham 951 113
3541 ON-Kingston 852 181

3542 ON-Lambton 773 133

Unadjusted
(%)

12,6
14,3
14,3
13,5
13,5
12,1

13,6
12,8
19,3

15,6
17,4
16,6
17,8
12,8

17,0

14,5
16,2
219
22,3
18,0
20,1

13,8

9,7

9,5
12,2
12,1
12,3
15,8
13,8
13,4

84
153
11,0
10,5
11,7

9,5
11,8

19,3

125
119
12,2
153
171
14,4

8,9
16,0
135
135
124
12,2
15,7

Age
standardized
(%)

13,0
14,5
13,7
134
13,9
14,5

13,5
12,4
17,7

14,7
16,6
15,6
16,2
134

16,7

141
16,2
215
21,6
18,0
19,5

13,1

9,9

9,2
11,6
11,7
11,9
16,3
14,3
13,6
111
14,4
10,9
10,3
11,8

9,5
11,9

18,2

12,4
12,6
12,0
138
16,7
13,1

9,0
15,7
12,8
12,3
12,0
11,6
153

Adjusted for
Individual
characteristics
(%)

12,0

9,9
10,5
10,1
10,6
113

13,1
113
14,6

14,1
14,3
134
131
14,0

14,8

131
134
17,7
16,1
13,2
151

10,1

9,9

8,9
10,5
10,1
108
14,1
11,9
12,4
11,3
11,0

9,7
114
11,2
10,0
10,4

155

13,2
155
12,5
134
14,7
12,9
12,0
158
12,3
13,2
11,7
13,0
14,5



Health region

Proportion reporting fair or poor health

Code

3543
3544
3545
3546
3547
3549
3551
3552
3553
3554
3555
3556
3557
3558
3560
3561
3562
3563
3565
3566
3568
3570
3595

4610

4615
4620
4625
4630
4640
4650
4655
4660
4670
4680

4701

4702
4703
4704
4705
4706
4707
4708
4709
4710
4711

4801

4802
4803
4804
4805
4806
4807
4808
4809
4810
4811
4812
4813

Name

ON-Leeds
ON-Middlesex-London
ON-Muskoka-Parry Sound
ON-Niagara

ON-North Bay
ON-Northwestern
ON-Ottawa Carleton
ON-Oxford

ON-Peel

ON-Perth
ON-Peterborough
ON-Porcupine
ON-Renfrew
ON-Eastern Ontario
ON-Simcoe
ON-Sudbury
ON-Thunder Bay
ON-Timiskaming
ON-Waterloo
ON-Wellington-Dufferin-Guelph
ON-Windsor-Essex
ON-York

ON-City of Toronto

MB-Winnipeg

MB-Brandon

MB-North Eastman
MB-South Eastman
MB-Interlake
MB-Central
MB-Marquette
MB-South Westman
MB-Parkland
MB-Norman
MB-Burntwood+Churchill

SK-Weyburn (A) Service Area

SK-Moose Jaw (B) Service Area

SK-Swift Current (C) Service Area

SK-Regina (D) Service Area

SK-Yorkton (E) Service Area

SK-Saskatoon (F) Service Area

SK-Rosetown (G) Service Area

SK-Melfort (H) Service Area

SK-Prince Albert (I) Service Area

SK-North Battleford (J) Service Area

SK-Northern Health Services Branch (K) Svc Area

AB-Chinook Regional Health Authority

AB-Palliser Regional Health Authority
AB-Headwaters Regional Health Authority
AB-Calgary Regional Health Authority
AB-Regional Health Authority #5
AB-David Thompson Regional Health Authority
AB-East Central Regional Health Authority
AB-Westview Regional Health Authority
AB-Crossroads Regional Health Authority
AB-Capital Health Authority

AB-Aspen Regional Health Authority
AB-Lakeland Regional Health Authority
AB-Mistahia Regional Health Authority

Size
Adjusted for
1996 Age individual
Population Unadjusted standardized Characteristics
Sample (‘000) (%) (%) (%)
821 160 13,7 12,9 135
1149 404 10,9 111 12,2
710 81 14,7 12,6 12,4
1149 415 134 12,4 134
903 96 17,2 16,6 15,4
650 84 144 139 14,6
1728 743 11,6 12,0 144
638 100 10,1 9.8 11,9
1655 882 10,3 115 138
654 74 12,0 11,6 12,3
801 127 14,1 12,6 14,2
696 100 19,5 19,7 16,7
650 101 18,0 171 15,2
881 192 13,2 13,0 12,8
1183 340 138 134 143
889 208 17,8 17,4 16,0
859 167 16,0 15,8 15,9
460 40 18,1 16,9 151
1177 418 12,5 13,2 134
1041 224 9,9 10,2 115
1128 361 16,2 16,5 16,4
1509 612 10,5 11,2 134
2295 2463 134 134 149
1878 640 12,9 12,7 12,0
612 47 14,0 13,6 13,0
458 38 14,3 13,0 14,4
669 52 12,1 12,8 12,0
667 75 145 133 13,0
743 95 118 11,2 11,2
571 38 12,7 10,0 10,1
487 35 12,0 10,7 9,7
556 44 22,3 19,1 14,2
491 24 15,2 16,2 13,7
434 46 9,8 16,3 12,1
537 59 14,4 12,6 11,9
678 59 12,5 11,2 11,6
432 47 10,1 8,7 9,7
1039 246 13,4 13,1 12,7
559 62 21,1 17,0 14,2
1140 279 12,6 12,7 13,1
445 48 12,4 11,7 10,6
691 44 15,6 13,5 10,8
585 76 15,4 14,1 11,6
660 68 13,6 13,1 12,5
379 32 13,1 16,3 13,2
808 145 13,2 13,6 12,9
652 87 10,5 10,3 10,8
618 71 6,8 75 95
1856 845 9,3 10,0 11,3
558 53 10,3 10,2 12,0
856 181 12,5 13,2 139
701 104 12,7 12,0 11,2
562 89 11,7 12,7 13,2
537 39 13,9 14,4 12,2
1891 783 12,0 12,7 13,8
692 88 14,6 14,8 12,8
708 108 12,0 12,4 11,9
711 86 11,8 13,0 12,3



Health region

Proportion reporting fair or poor health

Code

4814
4815
4816
4817

5901
5902
5903
5904
5905
5906
5907
5908
5909
5910
5911
5912
5913
5914
5915
5916
5917
5918
5919
5920

6001

6101

6201

Name

AB-Peace Regional Health Authority
AB-Keeweetinok Regional Health Authority
AB-Northern Lights Regional Health Authority
AB-Northwestern Regional Health Authority

BC-East Kootenay

BC-West Kootenay-Boundary
BC-North Okanagan

BC-South Okanagan Similkameen
BC-Thompson

BC-Fraser Valley

BC-South Fraser Valley
BC-Simon Fraser

BC-Coast Garibaldi

BC-Central Vancouver Island
BC-Upper Island / Central Coast
BC-Cariboo

BC-North West

BC-Peace Liard

BC-Northern Interior
BC-Vancouver

BC-Burnaby

BC-North Shore

BC-Richmond

BC-Capital

Yukon

Northwest Territories
Nunavut

Canada

Total

Minimum

Maximum
Range

Size
Adjusted for
1996 Age Individual
population Unadjusted standardized characteristics
Sample (‘000) (%) (%) (%)
383 21 13,5 15,3 12,7
496 24 16,4 19,3 16,5
530 37 8,4 13,7 13,4
308 18 16,8 18,3 13,5
583 79 13,3 12,9 13,2
642 82 18,5 17,3 16,3
822 114 12,3 11,4 115
955 221 15,4 13,8 14,7
873 130 14,8 14,7 15,0
995 231 151 14,9 15,3
1272 543 12,9 13,2 15,6
1 057 303 12,0 12,2 14,6
593 73 11,0 10,7 12,6
960 233 13,4 12,0 13,0
669 119 12,2 11,8 14,5
611 73 15,8 16,2 15,1
567 90 11,2 12,0 13,4
533 65 10,9 12,6 13,2
798 129 12,3 14,5 14,6
1 200 546 13,9 14,3 15,9
791 187 13,3 13,7 15,4
767 177 6,9 7,2 111
731 155 14,2 14,4 15,4
1113 332 13,3 12,2 14,2
722 32 10,7 11,5 13,8
865 42 14,2 18,1 13,7
578 26 11,8 17,0 8,5
118 283 29 653 12,8 12,8 12,8
296 18 6,8 7,2 8,5
2 495 2 463 22,3 21,6 17,7
2 199 2 445 15,5 14,4 9,2

Data source: Canadian Community Health Survey, cycle 1.1, 2000/01

Definitions

Individual level

Fair or poor health: The health outcome variable is derived from a question on the Canadian Community health
survey that measures self-reported health status “In general, would you say your health is excellent, very good,
good, fair, or poor?’ Responses were categorized into two groups; fair or poor and excellent, very good, or good.
Self-assessment of health is recognized as a straightforward concept to administer; it is also a reliable and valued

measure of health and has good predictive power. 2%

Reference Group: In multilevel studies, effects are usually presented as odds or deviations from reference group.
Here, the reference group is defined as the median category of each variable studied. A person belonging to the
reference group was a middle-aged (age 30 to 44), upper-middle income woman with some post-secondary
education, did not smoke, who was not obese, and who exercised at least four times per month.



Age: Respondents were grouped into four age groups: 18-29, 30-44, 45-64, and 65 or ol der.

Education: Respondents were grouped into four categories based on the highest level attained as of the completion
of the first cycle of the CCHS; less than secondary graduation, secondary graduation, some post-secondary
education, or post-secondary diploma or degree.

Household income:  Household income was grouped into five categories defined by the number of people in the
household and the total household income from all sourcesin the 12 months before the interview.

Household Peoplein | Total household

income group household | income

L owest 1to4 Less than $10,000
5or more | Lessthan $15,000

Lower-middle lor2 $10,000 to $14,999
3or4 $10,000 to $19,999
5or more | $15,000 to $29,999

Middle lor2 $15,000 to $29,999
3or4 $20,000 to $39,999
5o0r more | $30,000 to $59,999

Upper-middle lor2 $30,000 to $59,999
3or4 $40,000 to $79,999

5o0r more | $60,000 to $79,999

Highest 1to4 $60,000 or more
5or more | $80,000 or more

Daily Smoker: Respondents were classified as daily smokers if they reported smoking cigarettes daily.

Occasional smoker: Respondents were classified as occasional smokers if they reported smoking cigarettes
occasionaly.

Obese: Body mass index (BMI) is commonly used to determine if an individual isin a heathy weight range. BMI
is calculated by dividing weight in kilograms by the square of eight in metres. In thisanaysis, people with aBMI of
30 or more were classified as obese, a definition of obesity that is endorsed by the World Health Organization. The
obesity measure is calculated for the population aged 20 or older. Pregnant women were excluded in the calculation
of obesity rates.

Infrequent Exerciser: Physical activity is based on the number of timesin the previous 3 months that respondents
participated in leisure-time physical activity lasting more than 15 minutes. Monthly frequency was the number of
times in the past 3 months divided by 3. Respondents were classified as infrequent exerciser if the number of times
per month was three or less.

Health region level

Health region: In genera, heath regions correspond to the administrative areas established by provincial
authorities for local delivery of health and social services. At the time the CCHS was designed, there were 139
health regions in Canada. However, the CCHS does not collect data for two of these: the Région des Terres-Cries-
de-la-Baie-James and the Région du Nanavik, both in the province of Québec. Furthermore, two health regions
(Burntwood and Churchill, both in Manitoba) were combined because of Churchill’s small population. The
analytical file contains 136 health regions.

Synthetic factors. The synthetic factors “Remote”, “Prosperous”’, “ Cosmopolitan”, and “ Disadvantaged” are linear
combinations of the 21 original variables, each representing a separate subset of these variables. Signs between
parentheses indicate the direction of the association between synthetic variable and the main demographic and socio-
economic variables of which it is composed.

Remote: Synthetic factor encompassing 8 variables, which represent the degree of remoteness of the health regions
from large urban centers:



Male-femaleratio (+): Tota number of malesin a given health region in 1996 divided by total number of
females.

Population 15(+): Proportion of the population younger than 15.

House inaffordability (-): Proportion of households spending more than 30% of total household income
on shelter.

Education 25-54: Proportion of the population aged 25 to 54 with a post-secondary degree, certificate, or
diploma.

Population 65 (-): Proportion of the population aged 65 or older.

MI1Z (metropolitan influenced zone) (-): Proportion of population living in census metropolitan areas
(CMAS), census agglomerations (CAsin which at least 30% of the employed labour force commutes to the
CMSsU/CAs. The measureis used to describe the degree of urban influence in eh heath region. CMAsand
CAsare large urban areas, together with adjacent urban and rural areas that have a high degree of economic
and social integration with that urban area. CMAs and CA sae defined as urban areas that have attained
certain population thresholds: 100,000 for CMAs and 10,000 for CAs.

Aboriginal (+): Aboriginal people living in a geographic area as a percentage of the total population.
Frost-free days (-): Average annual number of days with a temperature above 5°C.

Prosperous. Synthetic factor encompassing five variables, which represent the degree of economic prosperity of
health regions:

Government transfers (-): Payments from federal programs such as Guaranteed Income Supplement/Old
Age Security, the Canada Pension Plan, and Employment Insurance.

Internal migration (+): Proportion of the population that lived in a different census subdivision
(municipality) at the time of the previous census (1991). Canadians living in households outside Canada,
such as military and government personnel, are excluded.

Population change (+): Change in the population size between 1995 and 1997 (as a percentage).

Unemployment (-): Number of unemployed persons aged 15 or older divided y the total number of
persons aged 15 or older participating in the labour force.

Average income (+): Average post-transfer, pre-tax personal income from all sources, for people aged 15
or older.

Cosmopolitan: Synthetic factor encompassing five variables, which represent the degree of urbanization and
ethnicity of health regions:

Recent immigration (+): Proportion of individuals who came to Canada between 1981 and 1996 among
total of immigrants.

Population density (+): Number of people per square kilometre.
Population size (+): Proportion of the Canadian population within a health region.

Dwelling values (+): Average expected value of an owner-occupied, non-farm, on-reserve dwelling
including land, at the time of the 1996 Census.

Visible minority (+): Proportion of population belonging to a visible minority group as a percentage of
the total population.



Disadvantaged: Synthetic factor encompassing three variables which represent the degree of social and economic
disadvantage of health regions:

Income equity (-): Proportion of total household income in the less well-off 50% of households within a
geographic area (that is, the “median share” of income). In a situation of complete inequality, the bottom
half receives 0, and the top half 100%, of all income. With total equality, the bottom half of the income
distribution receives 50% of the total income, and the geographic area than has a median share value of
50%. In hisrange from O to 50%, lower median values indicate less equal income distributions.

Lone-parent families (+):  Proportion of lone-parent families, among all census families living in private
households.

Owner-occupied household (-): Proportion of dwelling in which the owner lives. Band housing and
collective dwellings are excluded from both numerator and denominator.
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