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Introduction  

The purpose of this project was to display Canada’s health behaviours and life expectancies and organize the data into peer groups classified by socio-demographic characteristics. The data was much more useful when classified into peer groups because it allowed for easy analysis of larger groups of the population while still keeping the characteristics of each group very similar.  The data used in this project was second hand data from a year 2000 Stat-Can survey titled: The Canadian Community Health Survey (CCHS). Statistics for life expectancy and population were also derived from the 1996 Canadian Census.  From this data we isolated the most important variables and drew conclusions based on correlations between health behaviours, socio-demographic characteristics and life expectancy.

Why We Chose This Project?  
Health is always a very relevant issue to our lives, since we live in Canada we wanted to explore the health of Canadians. As a measure of general health life, expectancy was a very informative one. When we were given the means to access a data base with information on where in Canada had what health behaviours and what the life expectancies of different regions in Canada were, our project took focus. We found it a very interesting concept to explore and analyze the life expectancy data in order to determine what region of Canada was healthiest, and to discover why in hopes that this might lead us, and other Canadians to discovering the ways to live a longer healthier life.

Thesis Question  

Which part or where in Canada contains the highest overall life expectancy, and how was this related to the health behaviours and socio-demographic characteristics of this area?

Hypothesis  

It is hypothesized that constituents of urban regions with high to moderate population will have the highest life expectancies. These regions will have more preferable socio-demographic characteristics and health behaviors, which will lead to longer lives.

The Data
The data used in our project was derived from the 1996 Canadian Census and a year 2000 Stat-Can survey titled: The Canadian Community Health Survey (CCHS).  This survey was a cross sectional study of Canada’s population using a fairly large sample size. The survey inquired as to the health behaviours, weight, general health, sociological and demographic characteristics of Canadians as well as other factors. The sample size of the survey was 131 535 people and approximately 0.51% of Canada’s population. The sampling methods used were Random-Multi-staged-Stratified-Cluster sampling [RMSC] and Random Digit Dialling [RDD]. 

The RMSC sampling was a hybrid of multistage, stratified and cluster sampling.  This was done by dividing Canada into groups, then dividing each group into strata, then choosing select strata and sampling every member of those strata. 

The RDD sampling was done with a program that would randomly generate phone numbers in two steps. The first step consisted of a random generation of the first 8 digits of the phone number including the area code. The first 8 numbers are considered the working part of a phone number, thus only if a “working number” is generated, will the computer select it and move on to the second step. From the second step, the computer will generate the last 2 digits of the phone number and store it in an actual bank to be used.

The RDD sampling covered 18% of the total sample size where the RMSC sampling method covered about 82%.

Bias  

With this survey there were 3 types of biases: a non-response bias, a sampling bias, and a non-sampling bias. 

The non-response bias only affected the RDD sampling, if respondents did not have time to do the survey over the phone they had the right not too.  

A sampling bias is the error obtained when just studying a fraction of the population rather than carrying out a census, since the information can never be completely accurate when surveying just part of the population. The extent of this error depends on many things such as sample size, sample design, and estimation method. 

Non-sampling biases are errors not related to sampling. These errors can arise during any survey activity. Some examples are that interviewers may have misunderstood instructions about questionnaire administration; responses may be recorded incorrectly, etc….

Target Population  

The population for this survey was individuals aged 12+ living in private dwellings in Canada. People living on Crown land, Indian reserves and full time members of the Canadian armed forces were not included in the survey because even though they are residents of Canada, they do not own the land they live on. Crown lands are government owned, Indian reserves are properties of the entire native population which does not include individual ownership, and full time members of the armed forces do not have a permanent residence.

Peer Groups 

For this study, different health regions across Canada were classified into peer groups based on socio-demographic similarities. It was felt that even though some regions were not close in proximity, they were still very alike and needed to be classified as such. The peer groups were created based on similarities in the populations of health regions in a number of sociological categories. 

In total, there were 24 different socio-demographic characteristics to classify the peer groups, but for our project we picked; income inequality; percentage of the population aged 65+; unemployment rate; property ownership; and average years of schooling. Because we thought these characteristics were the most obvious ones that would have an impact on the overall life expectancy of Canadians.

There were 10 peer groups made up from this information lettered A to J. The life expectancy for each peer group was noted and the analysis of data was done for the statistics of each peer group.

Analysis

The 10 peer groups were taken and life expectancy for each peer group was calculated. The life expectancies were then related to the health behaviours of each peer group. Then both of these variables were drawn together and tied to the sociological make up of the populations based on the socio-demographic characteristics.
Observations

	Peer Group
	Make up:

 Regions

	A
	Toronto, Montreal, Vancouver, Richmond BC and Burnaby BC

***Highest disability free life expectancy, Lowest daily smoker

	B
	York public health unit, North shore BC, Peel Public health unit, South Fraser valley BC, Ottawa Public health unit, Calgary public health Unit, Capital Health Authority AB, Simon Fraser BC

***Highest life expectancy of all peer groups, lowest daily smoker, lowest obesity, Lowest heavy drinking

	C
	Région des Terres-Cries-de-la-Baie-James QC, Northern Health Services Branch SK, Burntwood and Churchill  MN,  Nunavut, Région du Nunavik QC
***Lowest life expectancy, Highest fair/poor health, Highest daily smoking, highest obesity, highest heavy drinking, lowest depression

	D
	NB Region 6 (Bathurst), NF Grenfell Regional Health Services Board, NF Health and Community Services Central Region, NB Region 7(Chatham), NB Region 5 (Campbellton), NF Health and Community Services Western Region, QC Région de la Gaspésie-Îles- de-la-Madeleine, NF Health and Community Services Eastern Region, NS Zone 5 (Cape Breton)

***Lowest fair/poor health, Highest infrequent exercise

	E
	NS Zone 2 (Kentville), PEI Rural Health Region, SK Moose Jaw Service Area, SK Melfort Service Area, SK Prince Albert Service Area, SK Yorkton Service Area, MN Marquette, NS Zone 1 (Yarmouth/South Shore), MN Parkland, ON Muskoka-Parry Sound Public Health Unit, SK North Battleford Service Area, MN South Westman, ON Timiskaming Public Health Unit

***Significantly Worse than Canada in 6/9

	F
	AB Northwestern Regional Health Authority, BC North West, AB Mistahia Regional Health Authority, BC Peace Liard, QC Région du Nord-du-Québec, BC Northern Interior, NT Northwest Territories, BC Cariboo, Northern Lights Regiona Health Authority, YT Yukon Territory, NF Health Labrador Corporation, AB Keeweetinok Lakes Regional Health Authority, MN Norman

*** Significantly Worse than Canada in 7/9

	G
	SK Swift Current Service Area, MN South Eastman, SK Weyburn Service area, AB Palliser Health Authority, MN Central, AB Aspen Regional Health Authority, BC East Kootenay, ON Perth Public Health Unit, SK Rosetown Service Area, AB East Central Health Authority, ON Huron Public Health Unit, AB David Thompson Regional Health Authority, ON Renfrew Public Health Unit, AB Chinook Regional Health Authority, AB Health Authority #5, MN North Eastman, MN Interlake, AB Lakeland Regional Health Authority, AB Peace Regional Health Authority, AB Crossroads Regional Health Authority, ON Northwestern Public Health Unit

*** Significantly Worse than Canada in 5/9

	H
	QC Région de la Chaudière-Appalaches. QC Région de la Montérégie, NF Health and Community Services St.  John's Region, NS Zone 4 (New Glasgow), QC Région du Bas-Saint-Laurent, ON Hamilton Public Health Unit, NS Zone 3 (Truro), QC Région de Québec, QC Région de l'Estrie, MN Winnipeg,  NB Region 2 (Saint John), QC Région de la Mauricie et Centre-du-Québec, QC Région des Laurentides, QC Région de l'Outaouais, ON Algoma Public Health Unit, NB Region 4 (Edmunston), QC Région du Saguenay-Lac-Saint-Jean, ON Sudbury Public Health Unit, QC Région de la Côte-Nord, ON North Bay Public Health Unit, ON Porcupine Public Health Unit, QC Région de l'Abitibi- Témiscamingue

*** Significantly Worse than Canada in 4/10

	I
	BC South Okanagan Similkameen, BC Capital, MN Brandon, SK Saskatoon Service Area, BC North Okanagan, NB Region 1 (Moncton), ON Waterloo Public Health Unit, QC Région de Laval, BC Fraser Valley, ON Middlesex-London Public Health Unit, ON Peterborough Public Health Unit, BC Central Vancouver Island, ON Lambton Public Health Unit, ON Niagara Public Health Unit, SK Regina Service Area, ON Haliburton-Kawartha-Pine Ridge Public Health Unit,  ON Kingston-Frontenac-Lennox and Addington Public Health Unit, ON Oxford Public Health Unit, NS Zone 6 (Halifax), BC West Kootenay-Boundary, NB Region 3 (Fredericton), ON Bruce-Grey-Owen Sound Public Health Unit, ON Haldimand-Norfolk Public Health Unit, ON Windsor-Essex Public Health Unit, ON Brant Public Health Unit, QC Région de Lanaudière, ON Hastings and Prince Edward Public Health Unit, ON Eastern Ontario Public Health Unit, BC Thompson, British Columbia, ON Leeds-Grenville-Lanark Public Health Unit, ON Elgin-St Thomas Public Health Unit, PE Urban Health Region, ON Thunder Bay Public Health Unit, ON Kent-Chatham Public Health Unit

******Significantly Worse than Canada in 5/9.

	J
	AB Westview Regional Health Authority, ON Halton Public Health Unit, ON Wellington-Dufferin-Guelph Public Health Unit, AB Headwaters Health Authority, BC Coast Garibaldi, ON Durham Public Health Unit, ON Simcoe Public Health Unit, BC Upper Island/Central Coast

***Significantly Worse than Canada in only 1 categorie, third highest life expectancy, Lowest infrequent exercise, lowest fair/poor health.


The previous chart shows every health region that is apart of each peer group, this chart will be used as a reference point, from now on only peer group names will be used and this chart can be referred to in order to understand which health regions are being addressed.

	Region
	Population (1996 Census in ‘000)
	% of Population
	Sample Size
	Each ( Represemt’s 1000 People Sampled

	Canada
	25802
	100.0
	131535
	

	Peer Group A 
	4564
	17.7
	8229
	((((((((

	Peer Group B
	4609
	17.9
	13152
	(((((((((((((

	Peer Group C
	52
	0.2
	1637
	((

	Peer Group D
	624
	2.4
	6123
	((((((

	Peer Group E
	672
	2.6
	10535
	(((((((((((

	Peer Group F
	515
	2.0
	8615
	(((((((((

	Peer Group G
	1355
	5.3
	14385
	((((((((((((((

	Peer Group H
	5843
	22.6
	26371
	((((((((((((((
((((((((((((

	Peer Group I
	6001
	23.3
	34622
	((((((((((((((
((((((((((((((
(((((((

	Peer Group J
	1568
	6.1
	7866
	((((((((


This pictograph represents the total population of each peer group.
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This is a bar graph representing each of the peer group’s life expectancies.  As you can see peer group B has the highest life expectancy and peer group C has the lowest.  The peer groups rank in life expectancy from highest to lowest in this order:  B, A, J, I, G, E, H, D, F, C. The standard deviation of the peer group’s life expectancies differ by 7.8 years, a very significant amount.
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The one variable statistics were calculated for the peer groups, the box and whisker plots above shows each of the significant values from the calculations. The median life expectancies for the peer groups are 77.85 years and the mean life expectancy is 77.44 years.
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Taking the life expectancies of each individual health region in Canada and entering them into fathom, we created this histogram. There are 135 different health regions giving sufficient data to create a histogram. The bin-width for this histogram was 3 years, and the majority of health regions have a life expectancy that falls between 76.7 years and 79.7 years. This data was also entered into the TI-84 calculator and a similar histogram, along with a box and whisker plot and one variable statistics were calculated:
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From these graphs, it can be noted that over all of the 135 health regions in Canada, there was a mean life expectancy of 77.7 years and a median life expectancy of 77.9 years. Although this data was not a normal distribution it can be noted that the mean and median are very close to each other, which meant that the data was very close to a normal distribution.

This data showed the life expectancy of every health region so we wanted to see where Kingston ranked in the big picture. To do this we calculated Kingston’s z-score.  As stated before, the mean life expectancy over the peer groups is 77.7 years. The mean deviated by 1.89 years.  Kingston’s life expectancy was 78.1  

Z-score = K-town Life Exp - Mean Life Exp)/Standard deviation

                 = (78.1 – 77.7) / (1.89)

                 = 0.4/1.89

                 = 0.212

The z-score of 0.212 corresponded to the 58th percentile if the data was normally distributed.

Observations of Health behaviours
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This pie chart showed the percentage of the population who took part in each negative health factor identified. The category “other” represented the percentage of the population who did not fit in with any of the behaviours noted.

It can be inferred from general knowledge that some people who are daily smokers will also be heavy drinkers’, obese or infrequent exercisers. Therefore there will be overlaps in these categories, but since this data was secondary and this wasn’t a focus of the study, the exact numbers of the overlap where not shown. A Venn diagram was created to show this conclusion but its value is only symbolic because exact values were not available.
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This is a symbolic representation of the percent of the population who are daily smokers, heavy drinkers, obese, and who exercise infrequently.  The Venn diagram was difficult to make because 4 ideas were being compared, any omissions due to this fact were noted.

[image: image14.wmf]Health behaviours by peer group

This graph displays the percentage of daily smokers.  Peer group C has the highest percentage by far at 39%, peer groups A and B are tied for the lowest at 18%.  From highest to lowest the peer groups rank C, D, E, F, H, G, I, J, A, B.
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This graph displays the percent of the population who are classified as obese.  Peer group C has the highest percentage at 26% and A has the lowest at 11%.  The peer groups ranked from highest to lowest:  C, E, D, G, I, J, G, B, A.
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This graph displays the percentages of the population who exercise infrequently.  Peer group D has the highest percentage at 28% and J has the lowest at 17%.  The peer groups are ranked in this category from highest to lowest: D, A, C, H, E, G, I, B, F, J.
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This graph displayed the percentage of the population who drink heavily.  Peer group C has the highest at 22% and peer group A has the lowest at 12%.  The peer groups ranked from highest to lowest:  C, F, D, G, I, J, H, B, A.

Peer groups socio-demographic characteristics
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This graph showed the percentage of the population aged 65 and above. Peer group C had the lowest percentage and peer group E has the highest.
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This graph showed the average amount of schooling for members of each population.  Peer group C has the lowest average schooling and peer groups A and B have the highest.
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This graph displayed the percentage of the population who own their own house.  Peer group C has the lowest percentage and peer group D has the highest.
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This graph shows the unemployment rates. Peer group D had the highest unemployment rate and peer group G has the lowest.
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This graph represents the income inequality for each peer group. Peer group J has the largest income inequality and peer group A has the lowest.

Analysis 

It is evident that peer group C had the lowest life expectancy and that peer group B had the highest. Peer group C’s low life expectancy can be attributed to its very low to worst rankings in 3 of the 4 health behaviours shown. Peer group C has the highest percentage of daily smokers, heavy drinkers and obese. In the only health behaviour that it does not rank worst in, it ranks second worst for infrequent exercise.  

Peer group B ranked very well in each health behaviours, they had a low percentage of daily smokers, heavy drinkers and obesity. Their ranking in percentage of the population receiving infrequent exercise is not great although it is not very bad.

The socio-demographic characteristics were much less of a factor then the health behaviours in terms of contributing to a lower life expectancy, but after reviewing the observations they can be linked to why each peer group had the health behaviours they did.  Peer group C, who ranked worst in most health behaviours, had a very low average schooling, property ownership and a very high income inequality.


Peer group B which ranked very well in every health behaviour had a very high average years of schooling, property ownership and a low unemployment rate.


Peer group C had the lowest percentage of the population aged 65 and above where peer group B had a relatively high percentage.  This factor did not directly contribute to the health behaviours of these peer groups but it may have caused a slight skew in the life expectancies.  Hardly any residents in Canada have lived in the same place their whole lives, when people become older they move to retire somewhere.  Since peer group C had low percentage of the population aged 65 and aboved it can be assumed that is because no one retires in those areas of Canada.  When people die at an older age it augments the life expectancy for that region and therefore since peer group C had such a low life expectancy it could be inferred that that was due to their low percentage of the population aged 65 and above.


After reviewing the data it appeared that the income inequality for each peer group was basically a non-factor in determining health behaviours and life expectancy, very weak correlations between these three factors resulted in discounting the income inequality as a major factor.

Course expectations that could not be met  

For our project, we could not incorporate permutations because the data we were dealing with did not need to be arranged nor could it have been arranged in a constructive manor. There was no way of arranging the life expectancies of peer groups or health regions by way of permutations. Also, we did not use a tally chart but that was because it preformed the same task as a pictograph, which we did use, but it was less dynamic.  Indices were also not used directly; BMI was calculated in our second hand data so we did not have to calculate this so we did not include it in our project.
Conclusion:


It is evident that health regions in peer group B have the highest life expectancies at 79.6 years.  This peer group includes: York public health unit, North shore BC, Peel Public health unit, South Fraser valley BC, Ottawa Public health unit, Calgary public health Unit, Capital Health Authority AB, Simon Fraser BC.  These health regions are among the healthiest places to live in Canada.  Peer group C has the lowest life expectancy at 71.8 years.  This peer group included: Région des Terres-Cries-de-la-Baie-James QC, Northern Health Services Branch SK, Burntwood and Churchill  MN,  Nunavut, Région du Nunavik QC.


This shows that if you live in an urban area such as Ottawa, which is not too big, but still not too small chances are you are very healthy.


The reasons for this are that the percentage of the population who practice good health behaviors in these regions are much larger than that of any other regions.  The reasons why these health regions have much more desirable health behaviors are that they have very high average years of schooling, propery ownership and low unemployment.


Because these regions have a high percentage of the population who are highly educated a higher percentage of the population is well informed on what is necessary to live a longer life.  They have gone through school and learned general and specific ways to avoid an early death, they know that smoking and drinking negatively affect them and that more frequent exercising will lead to them feeling better and living longer.


Another explanation for why members in this peer group are living longer than the rest of Canada is that they are better balanced mentally.  A low percentage of them are unemployed, high percentages own their own land and are generally very successful.  This leads to more people in the population feeling happy with their lives and when people are happy they tend to make attempts to preserve and enrich them instead of acting in destructive manors.  This means that people who are in higher spirits will practice good health behaviours because they have greater value for their lives.


It is very evident that the regions of peer group C have such high life expectancy because they lead generally good lives, and have the least amount of troubles, because of this they have very low stress and depression rates compared to the rest of Canada, this causes them to live healthier and longer.

Reflections:


If we had more time to do this project a further interpretation of the questionnaire would have been completed.  Because the questionnaire was so extensive we were unable to include all the valuable information into our project.  To study further into the questionnaire results would have let us realize all the factors which affect the life expectancies of Canadians aiding us in making more sound and complete conclusions.  

Also if it were possible we would have liked to print off the questionnaire and pass it around KCVI, to see how students at our school ranked compared to the sample that stat-can surveyed.  It would be very interesting to find out how the health behaviours of KCVI students compared to those of Canada, the conclusions from a study like this would bring attention to our faults and successes and would help the population of our school to better ourselves and live more prosperous lives.


Another way, which we would like to expand our study, would be by including a more extensive research into how depression, stress and other psychological factors play into life expectancy, and weather or not there is a strong correlation between mental and physical health.  In this project we just inferred that there was, but with more time we would have tested and concluded that this inference was true or false.
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