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THE MANITOBA CENTRE FOR HEALTH POLICY

Th e Manitoba Centre for Health Policy (MCHP) is located within the Department of Community 
Health Sciences, Faculty of Medicine, University of Manitoba. Th e mission of MCHP is to provide 
accurate and timely information to health care decision-makers, analysts and providers, so they 
can off er services which are eff ective and effi  cient in maintaining and improving the health of 
Manitobans. Our researchers rely upon the unique Population Health Research Data Repository 
(Repository) to describe and explain patterns of care and profi les of illness, and to explore other 
factors that infl uence health, including income, education, employment and social status. Th is 
Repository is unique in terms of its comprehensiveness, degree of integration, and orientation around 
an anonymized population registry.

Members of MCHP consult extensively with government offi  cials, health care administrators, and 
clinicians to develop a research agenda that is topical and relevant. Th is strength, along with its 
rigorous academic standards, enables MCHP to contribute to the health policy process. MCHP 
undertakes several major research projects, such as this one, every year under contract to Manitoba 
Health and Healthy Living (MHHL). In addition, our researchers secure external funding by 
competing for research grants. We are widely published and internationally recognized. Further, our 
researchers collaborate with a number of highly respected scientists from Canada, the United States, 
Europe and  Australia.

We thank the University of Manitoba, Faculty of Medicine, and Health Research Ethics Board for 
their review of this project. MCHP complies with all legislative acts and regulations governing the 
protection and use of sensitive information. We implement strict policies and procedures to protect 
the privacy and security of anonymized data used to produce this report and we keep the provincial 
Health Information Privacy Committee informed of all work undertaken for MHHL.
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EXECUTIVE SUMMARY

Why This Report?

At the outset of this study, we were charged by Manitoba Health and Healthy Living (MHHL) 
with producing a dashboard of gauges or composite indices that would show, at a glance, how 
Manitoba’s health was faring and how its healthcare system was performing. A composite index 
would combine separate measures of health or healthcare, such as the number of   Papaniculaou (Pap) 
tests and mammograms being completed in a population, in order to provide a summary assessment 
of performance of a health system. Composite indices are meant to integrate a large amount of 
information in a format that is easily understood and, therefore, convey an assessment of how things 
are going in priority areas of health and healthcare delivery. Would it not be helpful then to have a 
set of such indices with which to summarily review Manitoba’s health and healthcare system?

Th e intent of this work was to provide a detailed characterization of the development of several 
composite indices using data commonly available to MHHL: its own administrative data and data 
on health behaviours in Manitoba from the Canadian Community Health Survey, a nationally-
gathered, self-report survey from Statistics Canada. In order to develop these indices, we completed 
the following objectives:

• Conduct a literature review to identify and assess:

 ° Previous research on composite indices of health and health system use

 ° Previous research on methods to develop and implement composite indices

• Determine the information needs required to develop composite indices for Manitoba

• Establish criteria to select and develop the most feasible and desirable set of composite 
indices

• Report on a select set of composite indices for MHHL

The Composite Indices

A composite index is a mathematical combination of several indicators or measures in order to form 
a single number. Th is single index can be used to describe an entire set of indicators, and allows 
for an examination of diff erences between places (e.g., Regional Health Authorities (RHAs) and 
Winnipeg Community Areas (CAs)) and across time (three-year periods). 

Th is project has, through a literature review, expert consultation, and previous experience using 
indicators, constructed composite indices in four areas: illness prevention and screening, healthy 
living, surgical wait times, and overall health status. We were unable to develop indices for quality 
of primary care, quality of pharmaceutical use, and burden of chronic disease. Th e composite 
indices are reported for Manitoba regions (RHAs and Winnipeg CAs) over two time periods, where 
possible: April 1, 2000 to March 31, 2003 (Time 1) and April 1, 2003 to March 31, 2006 (Time 2). 
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Summary of Composite Indices Developed

Building and Interpreting Composite Indices:

• A statistically viable wellness composite index (prevention and screening) shows how rates of 
mammograms, Pap tests, fl u shots for older adults, and immunizations for two-year-olds 
work together to give a picture of how a region prevents and screens for cancer and infection.

• Another viable wellness composite index (healthy behaviours) identifi es how health-
promoting behaviours like healthy eating and physical activity and risky behaviours 
like smoking and binge alcohol use aff ect premature death from preventable diseases: 
cardiovascular, respiratory, cancer and diabetes.

• A statistically viable composite index of surgical wait times for six elective procedures provides 
a picture of how long a region’s residents wait for surgery relative to other regions.

• A viable composite index combining eight measures of health status was created.

• We attempted to build two quality of care composite indexes to identify how eff ectively 
we use proven care initiatives like prescribing a beta-blocking agent after a heart attack to 
monitor how effi  ciently and eff ectively physicians are delivering the best possible care for the 
best possible outcomes. Our a priori hypothesis about indicators of quality of care “working 
together” as an index was not accepted.

• Building a composite index for measuring the prevalence of chronic disease would help us to 
monitor how eff ectively we are preventing the transition from being well to having chronic 
disease. Although a mathematical combination was possible, the index lacked enough ‘face 
validity’ for useful interpretation. 

Despite the apparent success in developing these composite indices, there are numerous concerns in 
using them:

• Th e indicators in the prevention and screening index do not all behave similarly over time—
some increase and some decrease. Looking at only the composite index scores one would not 
know that important areas of illness prevention and screening may need work.

• Data for the composite index of health-promoting and health-risk behaviours rely on surveys 
conducted by Statistics Canada and particular questions in those surveys that may or may 
not continue in the future.
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• For all of the indices, policy changes that aff ect only some of the indicators may make them 
less valid in the future.

• Many of the indicators used in the overall health status index would work just as well as the 
index itself and are more readily understood by end-users and the public. Th ere is simply no 
need for a composite index in this area.

Policy Implications

For the reasons listed above, the eff ort required to construct, validate, and update composite indices 
does not seem to be worth the outcome. Even if a composite index were easy to construct and 
update, a policy-maker in an RHA or a Manitoba government offi  cial looking at the scores would 
still want to know “what to do when scores are going up and/or down over time.” In order to do this, 
one needs to look behind the composites and examine each of the individual measures or rates that 
went into building the composite index, making the composite index redundant. While there may be 
specifi c instances in which a composite measure may be needed or desired, as a general rule, health 
systems appear to be diffi  cult to measure in an overall way that can be used to direct specifi c policy. 
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CHAPTER 1: INTRODUCTION AND BACKGROUND

1.1 Introduction

Th e primary purpose of this study was to create composite indices (also referred to as ‘indices’) 
in seven areas of health and healthcare: (1) prevention and screening, (2) healthy behaviours, (3) 
surgical wait times, (4) quality of pharmaceutical care, (5) quality of primary care, (6) burden of 
chronic illness, and (7) measures of overall health. To accomplish this goal we defi ned four specifi c 
objectives: 

1. Conduct a literature review to identify and assess:

 ° Previous research on composite measures of health and healthcare use

 ° Previous research on methods to develop and implement composite indices

2. Determine the information needs required to develop composite indices 

3. Establish criteria to select and develop the most feasible and desirable set of composite 
indices

4. Report on a select set of composite indices for Manitoba’s Regional Health Authorities1 

(RHAs) and Winnipeg Community Areas (CAs) for two time periods.

Although there are hundreds of indicators that measure specifi c aspects of health, use of health 
services, and health system performance, there is a lack of high quality composite indices in key 
strategic areas. For example, there are no single measures that tell us the state of the “burden of 
chronic diseases,” “surgical waiting times,” or “quality of care” within Manitoba, nor are there 
summary measures that report across diff erent regions of the province. 

Composite indices can be used to summarize these complex or multi-dimensional issues with a view 
to support decision-makers and a communication channel for the general public. When successful, 
the indices can provide a “big picture” of the issues and, therefore, can be easier to interpret than 
trying to fi nd a trend in many separate indicators. Th ey would also facilitate the task of comparing 
RHAs/CAs on complex issues as well as helping us to see progress over time. On the other hand, 
while indices may help us to state that “things are getting better or worse,” they rarely give us an 
indication of the “right rates” for indicators underlying the index. At the population or system-wide 
level, composite indices can be useful for strategic planning and reporting. In addition, composite 
indices may also provide an opportunity for the identifi cation of areas for interventions and action.

1.2  A Backgrounder on Composite Indices

1.2.1  What do composite indices tell us?

At some level, society and healthcare services provision are changing so fast that we need to know 
as soon as possible when things are going in the wrong direction. Consider how you answer the 
question, “How is the weather?” Th e answer is actually a composite of several related indicators of 
the weather, such as temperature, humidity, visibility (cloud cover), precipitation, and wind speed.

1Th roughout this report, terms in bold typeface and acronyms are defi ned in the glossary located at the end of the report.
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Th e answer is also relative to the environment in which it is asked; good weather in January would 
be bad weather in July. Composite indices that summarize the provision of healthcare services and/
or the extent of some health behaviours might help us give a “weather report” of our implemented 
policies and further direct our eff orts to improve the health and healthcare of Manitobans. 
 
For the purposes of this deliverable and the following background information, a composite index is 
a mathematical combination of individual indicators or measures that represent diff erent aspects of a 
single but larger concept (Saisana & Tarantola, 2002).

At the beginning of our work to develop Manitoba-based indices, we made a list of both health 
status and health services concepts that might be amenable to being constructed as composite 
indices. For example, we considered indices around burden of illness, cancer, patient safety, and 
health service use. Th is report is an overview of how we decided to develop the indicators we did; the 
decisions were based largely upon the development of a priori criteria. We also recognized that the 
development of composite indices for Manitoba might be a starting point for initiating discussion 
and attracting public interest about some dimensions of health or healthcare in the province. 
We predicted that the construction of composite indices would be fraught with methodological 
challenges and that the presentation and interpretation of the indices would have to be clear and 
transparent. 

Before outlining in detail the processes we took to develop Manitoba-specifi c indices, the following 
describes where others stand on the development of composite indices as they pertain to health or 
healthcare.

1.2.2 Canadian Demand for Composite Indices

Th ere has been increasing international interest in developing and reporting indicators of health 
system performance. For example, the 2005 federal budget allocated $110 million over fi ve years 
(to 2010) to be used by the Canadian Institute for Health Information (CIHI) to report health 
performance information (Department of Finance Canada, 2005). In their 2004 ten-year plan for 
healthcare, the First Ministers of Canada agreed to report on health system performance. Health 
performance indicators have also been reported by the United Kingdom (Healthcare Commission, 
2004; National Health Performance Committee, 2004), the United States (Zaslavsky, Shaul, 
Zaborski, Cioffi  , & Cleary, 2002), and Australia (National Health Performance Committee, 2004). 
CIHI has issued three health indicator reports (2002; 2003; 2004). Manitoba, along with all other 
provinces and territories, issued its own indicator reports in 2002 and 2004 (Province of Manitoba, 
2004).

In addition, there are numerous potential indicators for monitoring population health and health 
system performance. For example, the framework developed by CIHI and Statistics Canada 
comprises four domains, 19 dimensions, and 120 indicators (2004). Th e Federal-Provincial-
Territorial Comparable Indicators report includes 70 indicators and 81 sub-indicators (Province of 
Manitoba, 2004). While all of the indicators are useful for specifi c purposes, the large number of 
indicators makes it diffi  cult to get an overall picture of how specifi c geographic areas are performing, 
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or how their performance is evolving over time. Th us, there is a thirst for summary or composite 
indicators that would “roll up” data from several related indicators. 

1.2.3  Constructing Composite Indices: World-wide Appeal for Diffi cult Measures

Composite indices have a general appeal—think of the popularity of the Consumer Price Index. 
Th ere are, however, a number of challenges in developing and implementing indices. How does one 
bring together several measures in a way that is meaningful as an aggregate measure? What would 
be the impact of a composite index on the entities being measured or other aff ected parties? Would 
enough information be available and valid to focus eff orts to improve index scores? 

Th e construction of a composite index is not straightforward as foreshadowed by the following 
quotation:

“... (some) statisticians tend to resent composite indicators, whereby a large amount of work in 
data collection and editing is ‘wasted’ or ‘hidden’ behind a single number of dubious signifi cance.” 
However, “the temptation of stakeholders… to summarize complex and sometimes elusive 
processes… into a single fi gure to bench-mark performance for policy consumption seems likewise 
irresistible” (Saisana, Tarantola, & Saltelli, 2005, p.308).

Table 1.1 summarizes some pros and cons of constructing and using composite indices (Nardo, 
Saisana, Saltelli, & Tarantola, 2005).

Composite indices have been most often developed in the areas of the economy (e.g., Composite 
of Leading Indicators since the 1980s from the OECD21), the environment (e.g., Environmental 
Sustainability Index (ESI) from the World Economic Forum32), society (e.g., Human Development 
Index (HDI) from the United Nations43), and innovation and technology (e.g., Summary Innovation 
Index from the European Commission54). In addition, using composite indices in these areas 

2 Organisation for Economic Co-operation and Development (OECD): Statistics Directorate. More information on 
the development of this composite index can be found at http://www.oecd.org/std/cli (Organisation for Economic Co-
operation and Development, 2008).
3 Th e Environmental Performance Measurement Project aims to shift environmental decision-making to fi rmer 
analytic foundations using environmental indicators and statistics. In collaboration with the Center for International 
Earth Science Information Network at Columbia University and the World Economic Forum, the project produces a 
periodically updated Environmental Sustainability Index (ESI). Th e ESI is a composite index tracking a diverse set of 
socioeconomic, environmental, and institutional indicators that characterize and infl uence environmental sustainability 
at the national scale. More information on the development and use of the ESI can be found at: http://www.yale.edu/esi/ 
(Yale Center for Environmental Law and Policy, 2008).
4 Th e fi rst Human Development Report was introduced in 1990 and off ered a new way of measuring development by 
combining indicators of life expectancy, educational attainment, and income into a composite human development 
index, the HDI. Th e breakthrough for the HDI was the creation of a single statistic which was to serve as a frame of 
reference for both social and economic development. Th e HDI sets a minimum and a maximum for each dimension, 
called goalposts, and then shows where each country stands in relation to these goalposts, expressed as a value between 
0 and 1. Th is is one of the longest standing indices and more information can be found at: http://hdr.undp.org/en/
statistics/indices/hdi/ (United Nations Development Programme, 2008). 
5 The European Innovation Scoreboard (EIS) is the instrument developed at the initiative of the European Commission, 
under the Lisbon Strategy, to evaluate and compare the innovation performance of the EU Member States. The EIS 
2006 includes innovation indicators and trend analyses for the EU25 Member States, plus the two new Member States: 
Bulgaria and Romania, as well as for Croatia, Turkey, Iceland, Norway, Switzerland, the US and Japan. The Annex 
includes tables with defi nitions as well as comprehensive data sheets for every country. The EIS report and its annexes, 
accompanying thematic papers and the indicators’ database are available at http://www.proinno-europe.eu/inno-metrics.
html (Pro Inno Europe & European Commission, 2008).
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(economic, business, societal development, and healthcare) provides measures for benchmarking 
the mutual and relative progress of countries and regions of countries in a wide variety of policy 
domains. 

Given this importance, as well as the proliferation and publishing of composite orderings throughout 
society, careful attention to their construction is especially important. Essentially, the construction 
of composite indices involves subjective judgment on the selection of indicators, the choice of 
aggregation model, and on the weights of the indicators in the construction of the composite 
measure. 

Our literature review of composite indices and the methods used to construct them alerted us to 
the most common reason for developing indices—to produce a simplifi ed or aggregated means 
to present individual health system performance measures. Specifi cally, countries and regions 
of countries are interested in ordering healthcare organizations (e.g., hospitals). For example, a 
composite developed by World Health Organization (WHO) was based on fi ve key dimensions of 
healthcare performance—eff ectiveness, effi  ciency, access, responsiveness (respect for and satisfaction 
of patients), and equity. 

To help us understand how indices are developed and their essential attributes, we examined existing 
composite indices from a variety of fi elds and developers, and intended for diff erent purposes, with 
the following questions in mind (see Appendix 1 for indices reviewed): 

• Were the components of the index clearly defi ned and valid?

• Summarize complex or multi-dimensional issues 
which help to support decision makers

• May send misleading policy messages if they 
are poorly constructed or misinterpreted

• Are easier to interpret than trying to find a trend 
in many separate indicators

• Assess regions over time on complex issues

• Reduce the size of a set of indicators

• Place issues of region performance and progress 
at the centre of policy considerations

• Selection of indicators and weights could be the 
target of political challenge

• Facilitate communication with ordinary citizens 
and promote accountability

• May disguise serious failing in some dimensions 
of the phenonmenon and, thus, increase the 
difficulty in identifying the proper remedial action

• May lead to wrong policies if the dimensions of 
performance that are difficult to measure are 
ignored

Source: Manitoba Centre for Health Policy, 2009

Pros Cons

• May invite the drawing of simplistic policy 
conclusions if not used in combination with the 
indicators

• Facilitate the task of ranking regions on complex 
issues (e.g., benchmarking exercise)          • May lend themselves to inappropriate use if the 

various stages (e.g., selection of indicators, choice 
of model) are not transparent and based on sound 
statistical or conceptual principles

Table 1.1:  Pros and Cons of Using Composite Indices
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• Did the index measure the outcome in a quantitative, objective, and multi-dimensional 
manner? 

• Did the index compare the outcome across space (geography) and time? And, in an absolute 
or relative manner?

• Did the index measure the outcome in terms of input (‘means’) or output (‘ends’)?

• Was the index clear and simple in its content, purpose, method, and comparative application 
and focus?

• How relatively fl exible is the index in allowing for changes in content, purpose, method, 
comparative application, and focus?

With this information, an assortment of methods and processes for developing composite indices 
could be considered when attempting to construct composite indices of health and the healthcare 
system in Manitoba.

1.2.4  Composite Indices in Healthcare

Using performance indicators to promote better accountability in health systems across the world 
has become almost universal (Murray, Lauer, Tandon, & Frenk, 2000). In addition to wanting to 
report better accountability to the populace, governments want to promote stronger governance, 
improve the community’s understanding of the country’s health system, and improve service quality. 
Also, given that indicators are the basis for building composite indices of any of the attributes of 
health and healthcare, we identifi ed three existing composite indices for further consideration in our 
building of Manitoba indices. However, when developing any composite measure or index of health 
or healthcare, it is critical to know the data needs and gaps, the implications of the gaps in the data, 
the methods used, and the assumptions underlying the methods. 

Th e fi rst index is the Overall Health System Attainment Index (OHSAI), developed by the 
WHO for ordering countries’ healthcare systems according to three characteristics: eff ectiveness, 
responsiveness to users, and progressiveness of their funding (World Health Organization, 2000). 
Orderings were greatly publicized in the media. However, the report has been criticized for having 
methods that were unsubstantiated by evidence but heavily infl uenced by ideology (Navarro, 2001; 
Deber, 2004). Th e second index we explored was developed by the National Health Service (NHS) 
of the United Kingdom to assess the performance of the nation’s many health authorities. Th e third 
composite index is the HDI, utilized by the United Nations Development Program. Although 
not restricted to health outcomes, life expectancy is included, and other components are related 
to health status (e.g., education, gross domestic product (GDP)). Like the OHSAI, it is primarily 
meant to compare nations to one another.

Appendix 2 outlines the key attributes of these indices with respect to construction, variable 
treatment (e.g., scaling), aggregation method (e.g., additive or functional), presentation method, and 
interpretation. We also noted the contribution of each index to our understanding for constructing 
composite indices of health and healthcare for Manitoba. 
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We learned the following from our literature review of the development and use of health and 
healthcare indices:

1. What aspect of health or healthcare did the index measure? In Appendix 2 the answer to this 
is found under the headings “scope of index” and “description of variables.” Th e HDI, for 
example, measures a “long and healthy life” using life expectancy at birth, knowledge (adult 
literacy rate and school enrolment), and decent standard of living (GDP per capita). Th e 
HDI’s scope is clear in its intent. Th e scope of WHO’s OHSAI is also clear (performance of 
a health system) but the rationale for the measures used—good health (disability-adjusted 
life expectancy), distribution of good health (child survival index), responsiveness (e.g., 
patients treated with respect) and equity (proportion of a household’s income spent on 
health) – is less obvious. NHS’ performance composite indicator was developed as a measure 
of how well the 120 health authorities in the UK were performing. Th e indicators used in its 
construction are less intuitive but are considered rough measures of performance in terms of 
process, output, and outcome.

2. How were the indicators selected? Once the scope or goal of the index was defi ned, the 
number and nature of the indicators making up the index need to be determined. Across 
the literature on composite indices, such selection appears to have been based largely upon 
theoretical frameworks, empirical analysis, pragmatism, opinion, intuitive appeal, or some 
combination thereof. Political and policy considerations also fi gure in the selection insofar 
as some indices were developed with a view to informing particular audiences regarding 
certain issues. For example, the NHS’ composite aims to measure the performance of 120 
health authorities in the UK using six measures that were chosen by researchers working for 
the King’s Fund. Th e six were chosen because it was thought that they “best refl ected various 
dimensions of NHS performance (i.e., process, output, and outcome or health status)” 
(Appleby & Mulligan, 2005). Th e HDI continues to undergo methodological adjustments 
but its core of indicators has remained unchanged since 1990. Indicators of the attainment 
of the goals of health systems (OHSAI) were based on the opinions of health systems experts 
and other individuals with an interest in health system performance. Th ey were elicited via 
a web-based survey to WHO staff  and to other interested individuals working outside of the 
WHO. In other words, indicators are the measured preferences of informed individuals—
i.e., those with an interest and knowledge of the fi eld.

3. Did indicators need to be scaled before they were aggregated? Booysen (2002) describes 
scaling of indicators (variables) for inclusion in a composite index as the “ordering of things 
in some meaningful way” (he compares it to the labelling of a thermometer). Scaling helps 
to point out the relation among certain objects, how far apart they are and in what direction 
they lie relative to each other. In Appendix 2, the scaling method (if used) for each index 
is described under the heading “preliminary variable treatment.” Scaling can be addressed 
in one of four ways. Th e fi rst option is to not scale variables, especially where variables are 
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already scaled in percentages. Using standardized scores (z and t values) is also popular. 
Normalized t values are ideal for indexing as they have a mean of zero and a standard 
deviation of one. Another option is to transform variables using an ordinal response scale. 
Th is entails some judgment as ordinal responses to items can be put on a scale by experts 
helping to construct the index. Finally, a linear scaling transformation method can be used 
to make the range of diff erent indicators equal. Th e HDI scaled its variables from 0 to 1. 
Variables for the OHSAI were scaled between 0 and 100. Many of the variables making up 
the NHS’ performance index were skewed and were therefore transformed using the square 
root; two variables were not skewed and, hence, not transformed. 

4. Were the indicators weighted before being aggregated into a composite index? Implicit 
weights are often introduced during scaling. Explicit weights, however, can be introduced 
during aggregation. Weights are used to refl ect the relative importance of each variable and/
or components of an index. Again, the fi rst option is to do “nothing”; that is, not to employ 
explicit weights. Th is has been called an attributes-based weighting scheme (Slottie, 1991). 
All of the indices summarized in Appendix 1 used a weighting scheme. Th e conventional 
practice has been one of selecting weights following consultation with experts. WHO’s 
OHSAI used this method because their weights were based on a survey of preferences of 
informed individuals. Th e NHS’ performance index used a version of a survey to assign 
weights: 1,000 persons were randomly selected from throughout the UK to determine how 
“deaths from cancer” (set at 1.0) diff ered from rates of heart disease, for example. Th e HDI 
weighted each component equally (life expectancy 1/3, education 1/3, and GDP 1/3) after 
scaling them (the implicit weights). Multivariate techniques have also been used, albeit 
not frequently, as a relatively more objective option for weight selection. For example, in 
principal components analysis, components are weighted with the proportion of variance 
in the original set of variables explained by the fi rst principal component. Th e downside of 
this ‘objectivity’ is that the investigator then has no control over the selection and weighting 
of components, giving multivariate techniques the reputation of being rigid.

Since diff erent weighting systems imply that diff erent results with the composite might 
be obtained and, given the subjectivity inherent in some weighting schemes (e.g., the 
researchers’ perceptions of the attitude of policy-makers as to what indicator should have 
more weight), no weighting scheme appears to be above criticism. Th erefore, it has been 
argued that equal weighting should be the norm and that the burden of proof should fall on 
those proposing to use diff erential weighting.

5. What aggregation method was used? Once variables and indicators have been selected, 
scaled and weighted, all that is left is to aggregate them into an index (see section entitled 
“aggregation method” in Appendix 2). Th e aggregation method can be in either an additive 
or functional form. All of the indices outlined in Appendix 2 use the additive format. 
Th is means that either an average of scaled indicators is undertaken (e.g., HDI) or a linear 
aggregation of components is reported (e.g., OHSAI and the NHS performance index) after 
a weighting scheme has been applied.
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1.3 Focus and Organization of This Report

Our review of the literature helped us determine our approach to developing made-in-Manitoba 
composite indices. Fortunately, we were able to follow an open and consultative process to determine 
areas of interest and then to use indicators that were well-known and already available for selection 
to a composite index. Manitoba Health and Healthy Living (MHHL) had expressed an interest 
in several areas, including chronic disease, patient safety, quality of care, waiting lists, hospital 
performance, primary healthcare, overall health of Manitobans, health of children, health of older 
adults, and healthy lifestyles. Th us, we explored the feasibility of including measures of the following 
factors:

• Health status and outcomes such as living longer (e.g., life expectancy and premature 
mortality rates) or living healthier (e.g., prevalence of chronic diseases) 

• Determinants of health (e.g., fruit and vegetable intake, physical activity, and risky patterns 
of alcohol consumption) 

• Health system performance: 

 ° eff ectiveness (e.g., participation in breast cancer and cervical cancer screening) 

 ° appropriateness (e.g., quality indicators of primary care and pharmaceutical use) 

 ° accessibility and responsiveness (e.g., number of healthcare practitioners per 100,000 and 
wait times for common surgical procedures) 

 ° safety, continuity, and capability (e.g., adverse events or use of electronic health records) 

 ° sustainability (e.g., healthcare workforce retirements)

 ° health inequalities (e.g., in premature mortality, socioeconomic status, social/material 
deprivation)

After further consideration and despite their signifi cance, measures of sustainability of the healthcare 
system and continuity of care could not be developed as part of this project. No defi nitions of 
either an index or potential indicators for these topics currently exist. Developing reliable and valid 
measures of these complex subjects was beyond the scope of this project, but is recommended for 
future research.

Methodologically, the richness of Manitoba data meant that most of our indicators did not require 
scaling as they were already reported as percentages or rates. Furthermore, since we did not have 
access to an a priori established weighting scheme for the composite indices that we constructed, an 
objective aggregation method was used (a statistical functional form called principal components 
analysis), rather than a weighted average or sum.
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Th e methods used to conduct this research are outlined in Chapter 2. A discussion and our 
conclusions are presented in Chapter 9. Each of the remaining chapters (3-8) present the 
development process, fi ndings, and conclusions for each composite index we developed (or 
attempted to develop):

• Chapter 3 addresses the composite index that refl ects on the population’s use of Manitoba’s 
screening and prevention facilities for mammograms, Papaniculaou (Pap) tests, childhood 
immunizations, and infl uenza vaccinations for older adults.

• Chapter 4 addresses the index that summarizes Manitoban’s participation in health- 
promoting behaviours and health-risk behaviours.

• Chapter 5 addresses the index that summarizes Manitoba’s wait times for several common 
elective surgical procedures.

• Chapter 6 addresses the attempt to summarize the quality of both primary care and 
pharmaceutical use.

• Chapter 7 addresses the attempt to develop an index to describe the prevalence of chronic 
disease in Manitoba.

• Chapter 8 outlines the development of an index of health status.

 In addition, there are fi ve appendices:
•   Appendix 1: Table of references for general composite indices reviewed

• Appendix 2: Summary of three key published health indices 

• Appendix 3: Th e technical defi nitions and codes used to develop the indicators used in the 
study

• Appendix 4: Th e crude rate tables used as a basis for the “adjusted” rates presented in the 
chapters

• Appendix 5: A technical support document for building composite indices using data 
available to MHHL (e.g., administrative claims, Canadian Community Health Survey 
(CCHS) fi ndings)
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CHAPTER 2: METHODS

2.1 An Overview of the Methods Used in this Report

Th e majority of composite indices developed in this report were based on an analysis of regional rates 
of health and health services use. Th ese rates were calculated using data from the Population Health 
Research Data Repository (Repository), and adjusted for diff erences in age and sex so that the 
rates of one region could be fairly compared to another region. Th ese rates were then submitted for 
further analysis to determine if they could be sensibly combined into a single score, or a composite 
index, using a statistical method called factor analysis.65Further analyses determined whether the 
composite index remained stable over the two time periods examined in this study (see Appendix 5 
for details).

2.2 Data Sources Used in this Research

Th is study used administrative data contained in the Repository housed at the Manitoba Centre 
for Health Policy (MCHP). Most of these data are derived from administrative claims data that are 
collected in order to administer the universal healthcare system within Manitoba. Th e Repository 
includes information of key interest to health planners, and includes person-level data such as birth 
and mortality, contacts with physicians and hospitals, pharmaceutical dispensing, use of home care 
services and nursing homes, and area-level data such as average household income by dissemination 
area from the Canadian Census. We also used data for Manitoba residents from the CCHS 
conducted by Statistics Canada.

Th e data in the Repository are anonymized by MHHL prior to data transfer and do not contain 
any identifying information such as patient or provider name or street address. A unique identifi er 
is assigned to each record, allowing person-level data to be linked across data fi les within the 
Repository. Strict regulations are enforced at MCHP to ensure the Repository’s data security, and the 
data are kept private and confi dential. 

In general, the study period and construction of the indices spanned the fi scal years of April 1, 
2000 to March 31, 2006. Individual indices are reported for two time periods where possible (Time 
1: April 1, 2000 to March 31, 2003 and Time 2: April 1, 2003 to March 31, 2006). Time 1 was 
considered to be the baseline period so that indices from diff erent three-year time periods could be 
related to it. Th ere are two exceptions to these study periods: the Healthy Living Index is based on 
a merging of the results of CCHS 2.1 (2003) and 3.1 (2005), and the Surgical Wait Times Index 
covers two three-year time periods where ICD76-9-CM codes were still being used (April 1, 1998 to 
March 31, 2001 and April 1, 2001 to March 31, 2004). After 2004, the use of ICD-10-CA/CCI as 
a new coding scheme came into eff ect.
 

6 Factor analysis is a statistical method used to describe variability among observed variables in terms of fewer unobserved 
variables called factors. Th e observed variables are modeled as linear combinations of the factors, plus “error” terms. Th e 
information gained about the interdependencies can be used later to reduce the set of variables in a dataset.
7 ICD – International Classifi cation System



Chapter Two: Methods12

Files from the following Repository databases were accessed for this report: 

• Hospital Abstract Database (ICD-9-CM data until March 31, 2004 and ICD-10-CA/CCI 
data commencing April 1, 2004)

• Medical Services Database (physician claims (ICD-9-CM))

• Drug Database (Drug Program Information Network) 

• Manitoba Immunization Monitoring System 

• Personal Care Home and Home Care Databases

• Manitoba Health Insurance Registry Files (records of the time an individual is registered for 
health insurance benefi ts through the Manitoba Health Services Insurance Plan, as well as 
their date of birth, sex, and postal code)

• Vital Statistics (deaths and causes of death)

• 2001 Canadian Census Public Use Files

• Statistics Canada’s CCHS (cycles 1.1, 2.1 (2003), and 3.1 (2005)) 

All data management, programming, and analyses were performed using SAS® Statistical Analysis 
Software, versions 8.2 & 9.1.

2.3 An Overview of the Indicators and Composite Indices 

Th e focus of this report is to give multiple indicators of health and healthcare services a chance to 
speak with a single voice or index. By being able to look at a few indices, decision-makers will have 
a picture of what health and healthcare “look like” over time, from year to year, and by regions—
RHAs and Winnipeg CAs. Composite indices facilitate the task of ordering health regions/areas 
on complex issues as well as helping us to see change over time. A composite index helps us state 
that “things are getting better or worse” but they rarely give us an indication of the “right rates” 
underlying the index.

In this report, indicators are the individual measures (presented as age- and/or sex-adjusted rates or 
median waits for the surgical wait times indicators); composite indices aggregate these indicators to 
yield a single number about the specifi c aspect of health or healthcare under study (e.g., prevention 
and screening, or healthy living). We used factor analysis to mathematically combine these indicators 
and calculate this single number, or ‘index score’. 

We used four principles to guide our selection of indicators and possible indices. Th ese can be 
found in the next section and include such considerations as using only readily available data for 
topics thought to directly address health status or healthcare services, indicators that held together 
statistically over time and space (diff erent geographical regions), and indicators that could be clearly 
defi ned and “made sense”. 
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Appendix 3 (Table A3.1) provides a list of the indicators and their defi nitions that we used in the 
construction of seven indices. Only four of the indices actually “worked” (i.e., were statistically 
viable) as possible single number summaries of health behaviours, health status, or aspects of the 
health care system:

1. Th e Prevention and Screening Index comprises rates of childhood immunization, infl uenza 
vaccination for older adults, Pap tests, and mammography. 

2. Th e Healthy Living Index has two dimensions, health-promoting and health-risk behaviours, 
and includes the following indicators: positive changes to health behaviours, positive food 
choices, physical activity, smoking, and binge alcohol use.

3. Th e Surgical Wait Times Index refl ects the ‘time to surgery’ for six common elective surgical 
procedures: total cholecystectomy, hernia repair, excision of breast lesions, stripping/
ligation of varicose veins, carpal tunnel release, and tonsillectomy and adenoidectomy.

4. Th e Health Status Index combines several measures of health in the population: premature 
mortality rate (PMR), life expectancy, potential years of life lost (PYLL), self-rated health 
from the CCHS, Socioeconomic Factor Index (SEFI), and social and material deprivation.

Th e three indices that were attempted, but could not be constructed, measured:

1. Quality of primary care using indicators of asthma care (use of a long-acting anti-
infl ammatory inhaler), potentially inappropriate prescribing of benzodiazepines, depression 
care (follow-up of a prescription for an antidepressant), diabetes care (eye examination), and 
post-acute myocardial infarction (AMI) care (with beta-blockers).

2. Quality of pharmaceutical care using indicators of potentially inappropriate prescribing of 
benzodiazepines for older adults, post-AMI care (with beta-blockers), application of the 
Beers appropriateness criteria of pharmaceutical care for older adults, and polypharmacy 
(use of multiple diff erent medications) among older adults.

3. Prevalence of chronic illness as a measure of “burden” using indicators of the prevalence of 
arthritis, asthma, diabetes, hypertension, and ischemic heart disease.

2.3.1 Decisions Undertaken in the Development of Manitoba Composite Indices

Based on our literature review, and in order to conceptualize Manitoba-specifi c composite indices, 
we decided to constrain our construction process based on the following practical considerations:

1. We would use only readily available data. In other words, we would not develop new 
defi nitions of indicators nor would we use defi nitions that could not be reproduced by 
MHHL for examining the stability of three-year rolling indices. Data for indicators related 
to cancer, patient safety and acute illness could not be readily developed.

2. We would limit indices to topics normally thought of as directly addressing health status or 
health care services.



Chapter Two: Methods14

3. We would use defi nitions of indicators that had face validity and were well-defi ned.

4. We would construct an index only if its indicators held together statistically over time 
(longitudinal comparisons) and space (regional comparisons), and it made sense. We would 
include an explanation of composite indices that were attempted but were not possible to 
construct. 

2.3.2  Adjusted Rates, Crude Rates and Statistical Testing of Rates

For the majority of indicators in this report, rates (or prevalence) were generated for Manitobans 
by their RHA and Winnipeg CA of residence for two time periods of three fi scal years: 2000/01-
2002/03 and 2003/04-2005/06. Due to the rarity of events for some indicators such as premature 
mortality, rates were generated using fi ve fi scal years in two overlapping time periods: 1998/99-
2002/03 and 2001/02-2005/06. For the CCHS indicators, survey data from cycles 2.1 and 3.1 
were combined to generate rates. For rates using more than one year of data, the values shown are 
annualized to report the rate for an average year. For prevalence indicators using more than one year 
of data, the values shown are a period prevalence over the number of years indicated. 

Most of the graphs contain age- and sex-adjusted rates of indicators in order to allow for a fair 
comparison among regions with diff erent age and sex distributions. Appendix 4 contains tables with 
the crude rates and counts of events reported by RHA and Winnipeg CA for each indicator. Rates 
were suppressed where the counts on which the rates were based represent fi ve or fewer events or 
persons (except true zeroes, which are shown). 

To estimate and compare most adjusted rates of events in this report, the count of events for each 
indicator was modelled using a generalized linear model. Th is type of model is used to model 
non-normal data, such as count data. Essentially, when data follows a non-linear distribution, 
a link function transforms the data so that the non-linear response can be analysed using linear 
regression techniques. Non-linear distributions chosen to model data in this report were the Poisson 
distribution, negative binomial distribution, or binomial distribution, depending on which 
distribution provided the best fi t to the data. 

Covariates included in the model varied depending on the indicator under study, but all models 
contained covariates describing geography (reference=Manitoba) and time (reference=fi rst time 
period), as well as, the geography by time interaction. If appropriate, models also included covariates 
to control for age (linear and quadratic terms) and/or sex (reference=female). 

To generate the adjusted rates, relative risks were estimated for each region and time period. To 
estimate relative risks of rates rather than events, the log of the population count in each stratum 
was included in the model as an off set. Relative risks were calculated from the parameter estimates 
of the model for each region, as well as for each time period within each region. Contrasts were used 
to compare the relative risks between time periods within a region and to compare the relative risks 
between a region and the province as a whole. Th e values obtained from the contrasts were a linear 
combination of the natural logarithm of the parameter estimates, so an exponential transformation 
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was necessary to obtain estimates of relative risk of events in their original scale. Finally, the adjusted 
rates were calculated by multiplying the Manitoba crude rate by the appropriate relative risk 
estimate.

Statistical testing was done to indicate whether an area’s rate was statistically higher or lower than 
the provincial average in a given time period or if a rate had statistically signifi cantly increased 
or deceased between two time periods within an area. Statistical comparisons were tested at a 
signifi cance level of 0.01; to control for the multiple comparisons performed for each indicator, we 
used a stricter level of signifi cance than the usual 5% Type I error rate to control the familywise 
error rate. Statistical signifi cance indicates how much confi dence to put in the diff erence between 
two rates. If a diff erence is statistically signifi cant, then we are 99% confi dent that this diff erence 
is not just due to chance. Statistical signifi cance between the two times periods was tested at a 
signifi cance level of 0.05, as no correction was needed for multiple comparisons.

CCHS rates were age- and sex-adjusted using a direct standardization method as opposed to age- and 
sex-adjustment within a modelling framework. All CCHS rates were standardized to the population-
weighted CCHS sample aged 12 and older from CCHS cycles 2.1 and 3.1 (Note: CCHS data 
excludes First Nations people living on reserves). Rates were calculated from the CCHS sample and 
then weighted to the entire Manitoba population aged 12 and older using the full sample weights 
provided by Statistics Canada. Confi dence intervals were calculated for rates from the standard 
errors estimated using the 500 bootstrap weights. Comparisons between rates were performed by 
fi rst calculating the diff erence between two rates using the full sample weights, then bootstrapping 
that diff erence using the 500 bootstrap weights to obtain an estimate of the error of the diff erence. 
Th en, the 99% confi dence interval of the diff erence was calculated using the bootstrapped standard 
error. If the confi dence interval of the diff erence did not contain zero, then there was a signifi cant 
diff erence between the rates for the indicator under study.

For the Surgical Wait Times Index, adjusted median wait times, rather than rates, were calculated 
and analysed. Th e focus for the indicators in that Index was on the length of time from the date of a 
patient’s pre-surgery visit with the surgeon to the elective surgical procedure. Methods for calculating 
adjusted median wait times are described in Chapter 5.

2.3.3 Constructing the Composite Indices

As outlined in the introduction, a composite index is a mathematical combination of several 
indicators in order to form a single number. Th is index can be used to describe an entire set of 
indicators and allow for global diff erences between places and across time to be assessed. 

Th e indices were developed using a procedure known as factor analysis. Th e basic premise of factor 
analysis is fairly straightforward; indicators (i.e., rates) that tend to vary together are grouped 
together. Th at is, when comparing the diff erent rates that make up an index (e.g., Pap and 
mammography rates in the Prevention and Screening Index), one might fi nd relationships (i.e., 
correlations) between the RHAs, which would suggest the two rates have something in common. 
Th e methods employed for creating a composite index look for this common variance among the 
indicators. 
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Th e theory behind factor analysis is that two (or more) indicators are correlated because of an 
underlying ‘factor’ causing the performance on the two indicators to be related. Th e factor cannot be 
measured directly, but is only seen in the indicators (i.e., rates) that can be measured. If the results 
of the analysis indicate that there is one underlying factor, then a single factor score could be used 
to describe the entire set of indicators. Because this factor infl uences all rates, a region’s rate for one 
indicator can tell you something about their rates on the other related indicators. 

Th e output of a factor analysis provides a mathematical combination of the indicators that is similar 
to a regression formula, where a certain portion of each indicator contributes to an overall factor 
score. Th e degree to which each indicator contributes to the composite index depends on the degree 
of commonality with the entire set of indicators. Th e contribution of an indicator to a factor is 
known as a factor loading, and can range from -1 to +1. Th e larger the absolute size, the greater the 
variance of the indicator explained by the factor. 

Factor loadings indicate whether or not an index can be reasonably or validly constructed. Th e rule 
of thumb we used to decide if an indicator was associated with (or part of ) the factor is a factor 
loading of at least ±0.40. In some instances, the indicators included in a factor analysis may form 
two or more distinct dimensions. In these cases, the factor loadings would indicate the factor, or 
composite index, to which an indicator belongs. For further technical details on the methods used to 
construct the composite indices, please see Appendix 5.

2.3.4  How Factor Analyses were Determined to be Satisfactory Across Regions  

 and Over Time

A three-step process was employed to construct and test the adequacy of the composite indices 
developed through factor analysis. Th e initial step was to calculate the age- and sex-adjusted region 
rates for the indicators. Th e second step was to conduct an initial factor analysis of the indicators 
for the fi rst time period. If a single factor composed of the majority of the indicators emerged or if 
multiple factors encompassing the majority of the indicators emerged, then a third step—a second 
confi rmatory factor analysis—was conducted using the data from the second time point. For this 
analysis, the loadings for the indicators were constrained to be equal to the loadings from the fi rst 
analysis. Th is constraint forces the calculation of the factor scores to be identical, and allows for 
comparisons over time. It also enables a test of whether the factor structure itself remains stable over 
time; if the results of the second factor analysis are diff erent, this means that the structure does not 
hold together. 

2.4  What’s in this Report: The Types of Graphs, Tables and Analyses

Chapters 3 through 8 have a consistent set of text, graphs, and tables that provide a number of 
perspectives for the indicators that make up the index. When an index was successfully developed, a 
second set of graphs and tables for the index as a whole were included. 

Data in the graphs and tables are ordered by increasing “premature” mortality rate (PMR). PMR is 
a standardized (age- and sex-adjusted) rate of ‘premature’ death, or death before the age of 75 years. 
PMR is highly correlated with morbidity and with self-rated health, as well as with socioeconomic 
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risk factors (Martens, Frohlich, Carriere, Derksen, & Brownell, 2002). Th is leads to the assumption 
that populations with a high PMR would most likely require more health care services than other 
populations. Some health researchers have suggested that this is the best single indicator of health 
status and need for health care (Carstairs & Morris, 1991; Eyles, Birch, Chambers, Hurley, & 
Hutchinson, 1991; Eyles & Birch, 1993). 

In each chapter, you will fi nd the following:

• Section 1 briefl y outlines the intent of the index.

• Section 2 identifi es the indicators used to construct the index.

• Section 3 explains the rationale for developing the index, supported by a brief review of the 
relevant literature.

• Section 4 presents the adjusted rates we combined into an index. Two bar graphs for each 
indicator are shown—one by RHA and the other by Winnipeg CA. Each bar graph includes 
the overall Winnipeg and Manitoba rates as well as aggregate groupings; the RHA graphs 
include the rates for the northern RHAs and the southern rural RHAs, and the Winnipeg 
CA bar graph includes the rates for Winnipeg’s Most Healthy, Average Healthy, and Least 
Healthy aggregate areas. Th e statistical diff erences between each area’s rate and the Manitoba 
average, and within each area between the two time periods are also indicated.

• Section 5 presents the factor loadings for each indicator. 

• Section 6 is included when composite indices were successfully created. Index scores for each 
region are presented in a bar graph; scores higher than the Manitoba average (i.e., greater 
than zero) indicates regions above the Manitoba average. Conversely, scores lower than 
the Manitoba score (i.e., less than zero) indicate regions lower than the overall average in 
Manitoba. 

• Section 7 highlights the key fi ndings for the indicators and the index, and compares them to 
other fi ndings.

• Section 8 at the end of each chapter summarizes our key fi ndings from the rates and off ers an 
interpretation of the index. 
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CHAPTER 3:  PREVENTION AND SCREENING BEHAVIOURS

      Building and Interpreting the Composite Index
       A statistically viable composite index of prevention and screening identifi ed how rates of   
       mammography, Pap tests, fl u vaccines for older adults, and immunizations for two-year-olds work  
       together to give a picture of how a region prevents and screens for cancer and infection.

3.1  Intent of the Index

Would a combination of the rates of prevention and screening activities for a variety of conditions provide 
a ‘picture’ of how a region’s population undertakes these actions? By examining how cancer and selected 
infections can be prevented, identifi ed early, or ameliorated by screening and individual behaviour, 
we are able to report on our supposition that prevention and screening actions within a population 
can be combined into a single measure showing the eff ectiveness of these public health programs. 

3.2  Indicators Used to Construct the Index

Th e following indicators were used to construct the Prevention and Screening Index (see Table A3.1 
of Appendix 3 for more detailed defi nitions):

• Infl uenza vaccinations for older adults aged 65 (at least one vaccine in a three-year period; 
annualized average rate over the three years)

• Childhood immunizations (complete immunizations for two-year-olds; annualized average 
rate over three years)

• Breast cancer screening (at least one mammogram for breast cancer in a two-year period)

• Cervical cancer screening (at least one Pap test in a three-year period for women who had 
not had a hysterectomy) 

3.3  Rationale for the Index

A variety of conditions, including cancer and infection can be prevented, identifi ed early, or 
ameliorated by screening the population. Although we have access to a number of rates of activities 
that would prevent or screen for disease, four were chosen to represent “open-access” screening 
available in Manitoba at the end of 2006. Open-access screening is defi ned as being user led—the 
screened population is considered to be self-selected despite being asked to participate through 
a province-wide reminder system. Th e following is the rationale for developing a prevention and 
screening index.

Th e two prevention activities included in this composite index, infl uenza vaccines and childhood 
immunizations, can mitigate against the ravages of infectious diseases. Infl uenza vaccines have 
convincingly been shown to be eff ective in preventing infl uenza infection in healthy adults 
(Demicheli, Rivetti, Deeks, & Jeff erson, 2001). Current policy in Manitoba and at a national level 
emphasizes fl u vaccination for older adults 65 years of age and older (for example, see MHHL’s fl u 
facts for seniors website at http://www.gov.mb.ca/health/fl u/seniors.html and a pan-Canadian portal 
for policy recommendations about infl uenza at http://www.fi ghtfl u.ca/index-eng.html). Th e uptake 
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of this prevention activity was measured in this analysis through the availability of the Manitoba 
Immunization Monitoring System. It was established to register all infl uenza shots given to older 
adults since 2002; records are derived from physician billing claims and from manual entry of public 
health-provided immunizations. 

Recently, public health policies that continue to target infl uenza vaccination eff orts only at those 
at high risk for severe outcomes (e.g., hospitalization and death) have been questioned (Simonsen 
et al., 2005; Rizzo, Viboud, Montomoli, Simonsen, & Miller, 2006). It is thought that vaccinating 
only older adults might not provide as strong protection as previously thought. Th us, one 
option suggested is to indirectly protect them by increasing vaccination of transmitter (younger) 
populations (Glezen, 2006; Menec et al., 2001). A change in policy would aff ect the stability of this 
rate in the Index. 

Th e benefi ts of childhood immunizations are well-documented (Public Health Agency of Canada, 
2006). It is generally accepted that children who have not been immunized have a much greater 
chance of getting a vaccine-preventable disease. Manitoba follows the Canadian Immunization Guide 
and, therefore, complete immunizations for two-year-olds includes publically-funded vaccinations 
against: diphtheria, pertussis, tetanus, polio, Haemophilus infl uenze type b, measles, mumps, and 
rubella (Manitoba Health, 2007). Th e immunization schedule used in this study can be found in 
Appendix 3 (Table A3.2). 

Two screening activities were included in this index: mammograms for breast cancer and Pap tests 
for cervical cancer. Clinical breast exams and breast self-examination as screening techniques were 
not included. Breast cancer is the most common form of cancer in women in Canada, aff ecting one 
in nine women during their lifetime (Canadian Cancer Society/National Cancer Institute of Canada, 
2007). For screening to be cost-eff ective and presumably lead to reduced mortality, the uptake of 
mammography among the eligible population may be the single most important determinant to 
reduce breast cancer in the screened population (Day, Williams, & Khaw, 1989). Th e Canadian 
standard for screening is that a mammogram should be done every one to two years for women aged 
50 to 69 years. In Manitoba, the overall rate in 2004/05-2005/06 was 61.4%.

We included screening for cervical cancer done by a Pap test. We excluded women who had 
undergone a complete hysterectomy. Cervical cancer incidence and mortality rates have been 
declining for many decades, largely due to widespread regular use of Pap test screening (Liu, 
Semenciw, Probert, & Mao, 2001; Demers, Harrison, Musto, Decker, & Lotocki, 2004). In 
Manitoba, Pap tests are usually off ered every two years to women aged 20-65 who have had three 
negative Pap tests in a row. Often, a Pap test is taken during the annual physical examination; this is 
allowed by MHHL. 

CancerCare Manitoba oversees provincial screening programs for breast cancer, cervical cancer, and, 
recently, colorectal cancer. Th e feasibility and acceptability of an organized approach to colorectal 
cancer screening using the fecal occult blood test was begun province-wide in Manitoba in April 
2007, a year after the end of our study period. At the time the analyses ended, CancerCare Manitoba 
was still indicating that there was insuffi  cient evidence to undertake population-based screening of 
asymptomatic men for prostate cancer with prostate-specifi c antigen. 
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3.4  Adjusted Rates of the Indicators Used to Construct the Index

Figures 3.1 to 3.10 present the adjusted rates for each of the indicators, by RHA and Winnipeg CA, 
for both the time periods. Th e crude rates can be found in Tables A4.1-4 of Appendix 4. 

Figure 3.1: Percentage of Older Adults Aged 65+ Who Received an Infl uenza Vaccine, by RHA
Age-&-sex adjusted
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'1' indicates area's percentage was statistically different from Manitoba's average in first time period (p<.01)
'2' indicates area's percentage was statistically different from Manitoba's average in second time period (p<.01)
't' indicates change over time was statistically significant for that area (p<.05)

Source: Manitoba Centre for Health Policy, 2009 

Figure 3.2: Percentage of Older Adults Aged 65+ Who Received an Infl uenza Vaccine,

by Winnipeg Community Area
Age- & sex-adjusted
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'1' indicates area's percentage was statistically different from Manitoba's average in first time period (p<.01)
'2' indicates area's percentage was statistically different from Manitoba's average in second time period (p<.01)
't' indicates change over time was statistically significant for that area (p<.05)

Source: Manitoba Centre for Health Policy,  2009   
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'2' indicates area's percentage was statistically different from Manitoba's average in second time period (p<.01)
't' indicates change over time was statistically significant for that area (p<.05)

Source: Manitoba Centre for Health Policy, 2009   
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't' indicates change over time was statistically significant for that area (p<.05)
Source: Manitoba Centre for Health Policy, 2009

Figure 3.3: Percentage of Two-Year-Olds with Complete Immunizations, by RHA
Sex-adjusted

Figure 3.4: Percentage of Two-Year-Olds with Complete Immunizations,

by Winnipeg Community Area
Sex-adjusted
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Figure 3.5: Percentage of Women Aged 50-69 Who had a Mammogram, by RHA
Age-adjusted 

Figure 3.6: Percentage of Women Aged 50-69 Who had a Mammogram, 

by Winnipeg Community Area
Age-adjusted
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Figure 3.8: Percentage of Women Aged 18-69 Who had a Pap Test,

by Winnipeg Community Area 
Age--adjusted
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Source: Manitoba Centre for Health Policy, 2009 

Figure 3.7: Percentage of Women Aged 18-69 Who had a Pap Test, by RHA
Age--adjusted
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3.5 Combining the Rates into an Index

Th e adjusted rates for each of the indicators were combined using confi rmatory factor analysis to 
obtain factor loadings. 

Table 3.1 shows that over the two time periods (2000/01-2002/03 and 2003/04-2005/06), the four 
indicators work together to form a composite index refl ecting the relative performance of RHAs in 
regards to key prevention and screening activities. 

3.6  Prevention and Screening Index Scores

Time 1: 

2000/01 –  2002/03

Time 2: 

2003/04 – 2005/06

Indicator Factor 1 Factor 1

Flu Shots for Seniors 0.86 0.95
P  Tests 0.89 0.83
Childhood Immunizations 0.75 0.74
Mammograms 0.78 0.79

Source: Manitoba Centre for Health Policy, 2009
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Table 3.1: Factor Loading for the Prevention and Screening Composite Index

Figure 3.9: Prevention and Screening Composite Index Scores, by RHA
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In Figures 3.9 and 3.10, the Index scores are shown as two sets of bars (one for each time period, 
Baseline: April 1, 2000 to March 31, 2003, and Time 2: April 1, 2003 to March 31, 2006) by RHA 
and Winnipeg CA, respectively, and compared to the Manitoba average in the fi rst time period.

Scores higher than the Manitoba average (i.e., greater than zero) indicate that more individuals in 
those areas participated in prevention and screening activities. Conversely, scores lower than the 
Manitoba average (i.e., less than zero) indicate that fewer individuals in that area were availing 
themselves of these activities.

3.7  What does this Composite Index Mean?

Th e fact that this composite index could be constructed indicates that across regions there was a 
lot in common amongst these four indicators. Where one indicator was relatively high, so were 
the others. Th e confi rmatory factor analysis indicated that this was true for both time periods. 
Using the Index, one would conclude that for Manitoba as a whole, there was no change in 
prevention and screening behaviours over the two time periods (see Figure 3.9). However, two of 
the northern RHAs, Nor-Man and Burntwood, did show improvement. Many of the other RHAs 
showed a potential worsening. Within Winnipeg, several CAs, including the two least healthy 
CAs (Downtown and Point Douglas), improved over time. Th e Index provides the big picture of 
prevention and screening activities overall in Manitoba; however, to fi nd the actual details and 
changes over time requires looking at the individual indicators as well.
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Figure 3.10: Prevention and Screening Composite Index Scores, 
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3.7.1  What do the individual indicators mean?

Th e rates for the individual indicators are useful for helping to determine how and where to direct 
intervention eff orts. For example, the childhood immunization rates decreased over time in some 
of the healthier RHAs and remained well below the provincial average in the least healthy RHAs, 
indicating the possible need for interventions in these areas. To support this fi nding, consider that 
the National Advisory Committee on Immunization has identifi ed the following as factors most 
frequently associated with low immunization coverage levels: missed opportunities for administering 
vaccine, resource shortfalls in the healthcare delivery system, inadequate access to healthcare services, 
and lack of public awareness of the benefi ts of immunization (Public Health Agency of Canada, 
2006). Th e other prevention indicator, infl uenza vaccination for older adults, showed the most 
improvement of all the indicators in this index; rates increased in nearly all RHAs and Winnipeg 
CAs over time possibly due to an increase in public awareness through the media and greater access 
to the vaccine through family physician offi  ces. 

For the breast screening indicator, age-adjusted rates of mammograms increased substantially across 
the province with the exception of the Burntwood RHA where rates remained stable between the 
two time periods (45.5% and 47.6%, respectively) but substantially below the provincial average 
of 59.8%. A similar profi le was found in three Winnipeg CAs (Inkster, Downtown, and Point 
Douglas) where rates of mammography increased but still remained below the provincial average. 
Th e diff erence in the age-adjusted rates of mammography was maintained around 12% between 
Winnipeg Most Healthy (64.2%) and Winnipeg Least Healthy (52.1%) in both time periods. Th e 
improvement in mammography rates for the entire population of the city would indicate that there 
was considerable improvement that could be made, and that the program was highly eff ective in this 
region.

A diff erent pattern was found for cervical cancer screening. For most RHAs, rates did not change 
signifi cantly over the two time periods (69.6% in 2000/01-2002/03 and 69.1% in 2003/04-
2005/06). Two exceptions are Churchill and Burntwood, where rates dropped substantially. 
However, caution must be exercised as these rates in northern and remote RHAs may be 
underestimated since nurse practitioners, nursing station staff , and some salaried physicians do not 
record in the physician billing claims data. In Winnipeg, most of the CAs remained signifi cantly 
higher than the provincial average, but there was no change within the CAs over time. Seven 
Oaks remained close to the average, and the three least healthy CAs stayed lower than the overall 
Manitoba average. 

3.7.2  Comparisons to Other Findings

Rates of fl u vaccination increased signifi cantly and are likely the driver of the increase in the 
Prevention and Screening Index scores. Most rates across Manitoba signifi cantly improved between 
the two time periods and the vaccination coverage approached 70% overall. However, these 
remained below the Canadian targets which were raised in 2005 to 80% for adults aged 65 or older 
(Kwong, Rosella, & Johansen, 2007).
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Th e Center for Disease Control’s Mortality and Morbidity Weekly reported that the U.S. was also 
not meeting its targets as recently as the 2006/2007 infl uenza season (2007). Th ey noted the need 
for comprehensive intervention strategies including: (1) promoting vaccine-seeking behaviour by 
consumers, (2) increasing demand for vaccinations among groups targeted for infl uenza vaccination, 
(3) increasing access to vaccination at non-traditional sites (e.g., pharmacies, churches and senior 
centres), (4) increasing the use of reminder-recall systems, (5) increasing targeted media promotions 
and educational programs, (6) expanding the use of standing orders, and (7) implementing more 
comprehensive provider-based or system-based interventions. As well, it has been suggested that 
vaccination registries be developed to facilitate monitoring trends in vaccine uptake; this would help 
to inform policy-making at the population level for vaccine programs (Public Health Agency of 
Canada, 1998). 

Th e proportion of two-year-olds with complete immunizations remained remarkably stable over the 
two time periods at about 70% coverage. Th is level of coverage is similar to that reported by Martens 
et al. (2008) over time (1984-2004). Using a slightly diff erent defi nition, Avis, Tan, Anderson, Tan, 
and Muhajarine (2007) found similar coverage in Saskatoon in 2002. In keeping with Avis et al. 
(2007) and Brownell et al. (2008), our data also showed a gradient from Winnipeg Most Healthy 
to Least Healthy. A recent Government of Canada report set 2010 target immunization coverage 
rates for two-year-olds at over 90% (Manitoba Health, 2007). Th e WHO has also stated that all 
countries should achieve a 90% national immunization coverage rate by 2010 (Th e Secretariat for 
the Intersectoral Healthy Living Network in partnership with the F/P/T Healthy Living Task Group 
and the F/P/T Advisory Committee on Population Health and Health Security (ACPHHS), 2005). 
As indicated by the Manitoba rates, we have a long way to go.

Th e Manitoba Breast Screening Program has been in existence since July 1998. At the time, it 
included rural and remote opportunities for mammograms via mobile screening units. Its success is 
refl ected in the rates of rural utilization which started out at 12.6% in 1991, rose to 52.7% in 1999, 
and now can exceed 60%, the overall rate for Manitoba (Rizzo et al., 2006). Although we do not 
know the “right” rate for mammography screening, Manitoba rates appear to be somewhat lower 
than the Canadian rate (73% in 2004) (Schoen et al., 2004) and substantially less than that reported 
in the UK (75.9% in 2006) (Th e NHS Information Centre, 2007). 

We found that rates improved in Winnipeg Average Healthy and Least Healthy over the two 
time periods. While not directly using overall health status to stratify results, previous analyses of 
Winnipeg rates up to and including 1999, found that Winnipeg’s lower income areas, which are 
strongly related to poor health status, were not adequately accessing screening programs for breast 
cancer (Gupta, Roos, Walld, Traverse, & Dahl, 2004). While the rates are increasing in this analysis, 
it is minimal and not signifi cant. Martens et al. (2008) reported increased screening for all RHAs, 
but over a longer time period, which suggests that our analysis may have insuffi  cient statistical 
power. More eff orts are also probably needed in the less healthy Winnipeg CAs (Downtown, Inkster, 
and Point Douglas) to ensure access to Manitoba’s Breast Cancer Screening program, as their 
rates are far below the Manitoba average. Others have also found that lower income women with 
favourable prognoses (that is, a low probability of dying within fi ve years) are at risk of not receiving 
mammograms when they are most likely to benefi t (Williams, Lindquist, Sudore, Covinsky, & 
Walter, 2008). 
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Urban rates for Pap tests remained signifi cantly higher than the Manitoba rate whereas rural rates 
have stayed below it. Rates in the late 1990s hovered between 45% and 53%, depending on rural or 
urban residence; since then, the overall proportion of women aged 18-69 in Manitoba having a Pap 
test every three years has grown to almost 70% (Gupta et al., 2004). Th is is consistent with rates of 
Pap testing in other countries (Schoen et al., 2004). Recently however, rural Pap testing appears to 
be failing to keep pace with the province’s slight increase over time (Martens et al., 2008). We found 
that screening rates in three RHAs (North Eastman, Churchill, and Burntwood) actually decreased, 
but remained the same (and signifi cantly lower than the provincial average) in the other RHAs and 
all Winnipeg CAs. Time will tell whether the recent introduction of a provincial Pap testing program 
for cervical cancer leads to reduced inequalities like it has in the province’s breast cancer screening 
program.

3.8 Conclusion
A statistically viable composite index refl ecting preventive and screening activity was constructed 
from administrative data of rates of infl uenza vaccines for older adults, complete immunizations 
for two-year-olds, mammography, and Pap tests. Although the Index demonstrates how these rates 
work together to give a picture of how a region prevents and screens for cancer and infection, in 
those RHAs where any change over time appears, it is driven primarily by a single indicator. In some 
cases, an apparent minor change over time (e.g., North Eastman) refl ects competing increases in one 
indicator (infl uenza vaccines) and decreases in another indicator (Pap tests). So, while the geographic 
comparisons are stable over time, the increases or decreases over time are not consistent for all 
indicators. For this reason alone, relying on a composite index may not be appropriate for assessing 
the eff ectiveness of prevention and screening activities in the province.
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CHAPTER 4: HEALTHY LIVING

      Building and Interpreting the Composite Indices: 
 Attempts to build a composite index resulted in the creation of two statistically viable indices   
 that identifi ed patterns of health-promoting behaviours, including healthy eating and    
 physical activity, and of the health-risk behaviours, smoking and binge alcohol use. 

4.1  Intent of the Index

Would combining rates of healthy eating and physical activity (health-promoting behaviours) with rates 
of smoking and binge alcohol use (health-risk behaviours) provide a picture of how a region’s residents are 
approaching the concept of healthy living? Examining a region’s relative scores for these types of health 
behaviours could help us understand where promotion and prevention efforts are most effective and 
allow us to learn from them. Our objective was to produce indices that could be easily examined 
comparatively by health region, for both health-promoting and health-risk behaviours. Health-risk 
behaviours such as smoking and binge alcohol use have been proposed as reactions to stress and 
ways to alleviate frustration, whereas healthy eating and participation in physical activity are lifestyle 
choices that the more socially advantaged can make (Marmot & Wilkinson, 1999).

4.2  Indicators Used to Construct the Index

Population-based data of any health behaviour associated with healthy or unhealthy living practices 
are diffi  cult to access. Behaviours such as healthy eating, physical activity, smoking, and binge alcohol 
use are not associated with any billable medical services, so information about preventable health 
activities is not routinely collected for the entire population. Instead, population-based surveys, 
such as the CCHS conducted by Statistics Canada, provide this type of information at a provincial 
and sub-provincial (e.g., health region) level. Th e primary objective of the CCHS is to provide 
timely cross-sectional estimates of health determinants, health status, and health system utilization. 
Th e target population includes household residents (aged 12 years and older) in all provinces and 
territories; excluded populations include those living on First Nations communities, on Canadian 
Forces Bases, in institutions such as personal care homes and prisons, and in some remote areas. 
Béland, Bailie, Catlin, and Singh (2000) provide details about the sampling and data collection 
methods for the CCHS.

Data from Manitobans in cycles 2.1 (2003, n=7,632) and 3.1 (2005, n=7,352) were used to compile 
a composite index around the concept of “healthy living”. Th e CCHS data from cycles 2.1 (2003) 
and 3.1(2005) were used to describe the following sets of behaviours:

Health-promoting behaviours: 
• Changes made to improve health (percent of respondents who indicated that they had done 

things to improve their health in the previous month). 

• Positive food choices (a variable derived from a series of questions about whether respondents 
make healthy choices about food due to certain health concerns)
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• Physical activity (a variable derived from a series of questions about leisure-time physical 
activities, expressed as hours per week)

Health-risk behaviours:
• Current smoking (derived from a series of questions about respondents’ smoking habits; 

includes daily smoker, occasional (former daily) smoker, always an occasional smoker, former 
daily smoker, and former occasional smoker)

• Binge alcohol use (percent of respondents who indicated they drank fi ve or more drinks on 
one occasion at least once in the previous 12 months)

4.3  Rationale for the Index

We know that health-promoting behaviours combined with health-risk behaviours may affect 
premature death through cardiovascular and respiratory disease, diabetes, and, possibly, some 
cancers. It would be interesting to refl ect on the extent to which changes in these four behaviours 
would affect a region’s incidence of premature death and prevalence of morbidity. A composite index 
would help us to observe these behaviours collectively, over time in the regions across Manitoba and 
within Winnipeg. 

In September 2002, the Federal/Provincial/Territorial (F/P/T) Ministers of Health agreed to 
work together on an Integrated Pan-Canadian Healthy Living Strategy (The Secretariat for the 
Intersectoral Healthy Living Network in partnership with the F/P/T Healthy Living Task Group and 
the F/P/T Advisory Committee on Population Health and Health Security, 2005). The goals of the 
Strategy were to improve overall health outcomes and to reduce health disparities by addressing the 
common preventable risk factors—namely physical inactivity and unhealthy eating. The Strategy 
aimed to target all Canadians with a special focus on children and youth, Aboriginal peoples, and 
other vulnerable groups. 

4.3.1 Health-Promoting Behaviours

Changes made to improve health

Health Canada encourages Canadians to take a more active role in their health by making positive 
choices that enhance their physical, mental, and spiritual health. Some healthy choices suggested by 
Health Canada include eating nutritionally and following Canada’s Food Guide, integrating physical 
activity into everyday life, and choosing not to smoke and reducing stress. For example, “It’s Your 
Health (IYH)” is a series of articles, or fact sheets, that cover a wide range of health issues (Health 
Canada, 2009). 

In the CCHS, all respondents were asked the question, “In the past 12 months, did you do anything 
to improve your health? (For example, lost weight, quit smoking, increased exercise).” In this report, the 
crude and adjusted weighted proportions of respondents who made changes to improve their health, 
were calculated by taking the ratios of the number of respondents who answered ‘yes’ to the question 
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to the number of all respondents. Respondents who answered ‘don’t know’, ‘not stated’, or refused to 
answer the question were assumed to have not made any changes to improve their health. 

Choosing or avoiding foods because of health concerns
Healthy eating is fundamental to good health and is a key element in healthy human development 
from the prenatal and early childhood years to later life stages. It is equally important in reducing 
the risk of many chronic diseases (Health Canada, 2007c). Choosing healthy foods more often 
or avoiding unhealthy foods enables individuals to maintain a healthy diet and meet the daily 
nutritional requirements recommended by Canada’s Food Guide. Canada’s Food Guide states 
that the benefi ts to eating well include better overall health, looking and feeling better, lower risk 
of disease, more energy, a healthy body weight, and stronger muscles and bones (Health Canada, 
2007b). 

Over the past decade, rapid expansion in a number of relevant scientifi c fi elds and, in particular, in 
the amount of population-based epidemiological evidence has helped to clarify the role of diet in 
preventing and controlling morbidity and premature mortality resulting from non-communicable 
diseases including cardiovascular and respiratory diseases, diabetes, and some cancers (World Health 
Organization, 2003).

Changes in the world food economy are refl ected in shifting dietary patterns; for example, 
increased consumption of energy-dense diets that are high in fat, particularly saturated fat, and 
low in unrefi ned carbohydrates (De Haen, Stamoulis, Shetty, & Pingali, 2003). Th ese patterns are 
combined with a decline in energy expenditure that is associated with relatively sedentary lifestyles, 
for example, the use of motorized transport, labour-saving devices in the home, the phasing out of 
physically demanding manual tasks in the workplace, and leisure time that is preponderantly devoted 
to physically undemanding pastimes (Willett et al., 2006). Because of these changes in dietary 
and lifestyle patterns, chronic non-communicable diseases are becoming increasingly associated 
with disability and premature death and are placing additional burdens on already strained health 
budgets. Th e National Institutes of Health’s National Heart, Lung and Blood Institute outlines these 
risks clearly in a web-based series of evidence-based health information for the public and health 
professionals. Topics such as asthma, obesity, hypertension, and cholesterol are addressed and include 
information for diff erent segments of the US population (U.S. Department of Health & Human 
Services, 2009). Canada’s equivalent resource for consumers and health professionals can be found 
on the Public Health Agency of Canada’s website here: http://www.phac-aspc.gc.ca/cd-mc/index-eng.
php.

Healthy eating, however, is coming to the fore as a modifi able determinant of chronic disease, with 
scientifi c evidence increasingly supporting the view that alterations in diet have strong eff ects, both 
positive and negative, on health throughout life (Adams et al., 2006; Giugliano, Ceriello, & Esposito, 
2008). Most importantly, dietary adjustments may not only infl uence present health, but may be 
a factor on whether or not an individual develops such conditions as cancer, cardiovascular disease, 
and diabetes much later in life (Calle, Rodriguez, Walker-Th urmond, & Th un, 2003; Orchard et al., 
2005; Hu & Willett, 2002; Prentice et al., 2007). 
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In the CCHS, ‘positive food choices’ is a derived variable that indicates whether respondents chose or 
avoided certain types of foods because of one or more of the following health concerns: body weight, 
heart disease, cancer, and osteoporosis. Respondents were asked a series of questions about their 
eating habits, such as, “Do you choose certain foods or avoid others because you are concerned about your 
body weight?” Possible responses include ‘yes’, ‘no’, or ‘not stated’. This variable was calculated for all 
respondents.

In this report, the crude and adjusted weighted proportions of respondents who made healthy 
choices about foods due to certain health concerns were calculated as ratios of the number of 
respondents who answered ‘yes’ to at least one of the required questions used to calculate the derived 
variable to the number of all respondents. Respondents who did not answer ‘yes’ to at least one 
required question used to calculate the derived were assumed not to choose or avoid certain foods 
due to health concerns.

Physical activity frequency
Physical activity also improves health and well-being. It reduces stress, strengthens the heart and 
lungs, increases energy levels, helps you maintain and achieve a healthy body weight, and improves 
one’s outlook on life. Additionally, there is a need to discuss suffi  cient physical activity alongside the 
complex of diet, nutrition, and health. Research shows that physical inactivity can also contribute 
to premature death, chronic disease, and disability (Bianchini, Kaaks, & Vainio, 2002; Swinburn, 
Caterson, Seidell, & James, 2004). 

Energy expenditure through physical activity is an important part of the energy balance equation 
that determines body weight. A decrease in energy expenditure through decreased physical activity 
is likely to be one of the major factors contributing to the global epidemic of obesity (World Health 
Organization, 2000). Physical activity has great infl uence on the body’s composition of fat, muscle, 
and bone tissue. To a large extent, physical activity and nutrients share the same metabolic pathways; 
therefore, they can interact in various ways to infl uence the risk and pathogenesis of several chronic 
diseases (Vainio & Bianchini, 2002).

Cardiovascular fi tness and physical activity have been shown to reduce signifi cantly the effects of 
overweight and obesity on health. Physical activity and food intake are interacting behaviours that 
are infl uenced partly by the same measures and policies. Lack of physical activity is already a global 
health hazard and is a prevalent and rapidly increasing problem, particularly among poor persons 
in large cities. In order to achieve the best results in preventing chronic diseases, the strategies and 
policies that are applied must fully recognize the essential role of diet, nutrition, and physical activity 
(Vainio & Bianchini, 2002). 

Canada’s Physical Activity Guide to Healthy Active Living recommends that Canadians accumulate 30 
to 60 minutes of moderate physical activity every day to achieve the health benefi ts from physical 
activity (Public Health Agency of Canada, 2003). The Guide also states that the benefi ts of regular 
physical activity include protection against disease and premature death, enhanced well-being, 
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optimal childhood growth and development, and continued independent living in later life. 
In the CCHS, the average monthly frequency of physical activity lasting longer than 15 minutes 
is a variable derived from a series of questions on time spent on physically active leisure activities 
(e.g., walking, running, gardening, soccer) by the respondent in the previous three months, such 
as, “In the past three months, how many times did you walk for exercise?” “About how much time 
did you spend on each occasion?” Responses are reported as the one-month average based on data 
provided for the three-month period. This variable was calculated for all respondents.

In this report, the crude and adjusted weighted rates of leisure time physical activity were 
converted from units of 15 minutes per month to hours per week. Respondents who did not 
answer at least one required question used to calculate the derived variable (i.e., ‘don’t know’, 
‘refusal’, ‘not stated’) were imputed the median value. 

4.3.2  Health-Risk Behaviours

Current Smoking
Smoking tobacco is related to more than two dozen diseases and conditions (Health Canada, 
2007d). It has negative eff ects on nearly every organ of the body and reduces overall health. 
Smoking tobacco also remains the leading cause of preventable death and has negative health 
impacts on people of all ages, from unborn babies to older adults (Doll, Peto, Boreham, & 
Sutherland, 2004; Ezzati & Lopez, 2003; Peto & Lopez, 2001). More than 37,000 people die 
each year in Canada due to smoking. Of those, more than 300 non-smokers will die of lung 
cancer and at least 700 non-smokers will die of coronary heart disease caused by exposure to 
second-hand smoke (Health Canada, 2007d). 

A comprehensive, intersectoral approach to tobacco control, including a variety of interventions, 
such as educating the public about the adverse health eff ects of tobacco use, advertising 
restrictions, and increasing taxation, have contributed to signifi cant decreases in its use over the 
past several decades (U.S. Department of Health and Human Services, 2000; U.S. Department of 
Health and Human Services, 1994; Farrelly, Pechacek, & Chaloupka, 2003; Pechmann, Dixon, & 
Layne, 1998). 

In the CCHS, ‘type of smoker’ is a derived variable based on responses to questions such as, “At 
the present time, do you smoke cigarettes daily, occasionally or not at all?” Possible categories include 
‘daily smoker’, ‘occasional (former daily) smoker’, ‘always an occasional smoker’, ‘former daily 
smoker’, ‘former occasional smoker’, ‘never smoked’, or ‘not stated’. Th is variable was calculated 
for all respondents.

In this report, the crude and adjusted weighted proportions of respondents who were identifi ed as 
current smokers was calculated by taking the ratios of the number current smokers to the number 
of all respondents. Respondents who did not answer questions referring to being current smokers 
(i.e., don’t know, refusal, not stated) were assumed to not be current smokers. 
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Binge Alcohol Use
Although the majority of Canadians who drink alcohol do so in moderation and without causing 
harm, alcohol misuse aff ects too many Canadians (Health Canada, 2007a). It is estimated that four 
to fi ve million Canadians engage in high risk or binge alcohol use, which is linked to motor vehicle 
accidents, fetal alcohol spectrum disorder and other health issues, family problems, crime, and 
violence (Health Canada, 2007a).

Alcohol is diff erent from the other addictive substances like nicotine, as some research has identifi ed 
potential benefi cial eff ects on disease for certain volume-pattern combinations, most notably 
coronary heart disease (Rehm et al., 2003; Rehm, Sempos, & Trevisan, 2003). Because of this 
complexity, it is important to look at a couple of measures that align with the adverse eff ects of 
alcohol: average volume of alcohol consumption and patterns of drinking (the latter is a score 
composed of such components as frequency of binge drinking occasions, drinking other than with 
meals, and drinking in public places). Both of these can be assessed by questions in the CCHS. 

Th e combination of alcohol and the other risk factors, such as tobacco use, may have an additive 
or even a multiplier eff ect in persons; the sum of which could accelerate the pace at which chronic 
diseases are emerging (Lopez, 1999). A composite index on healthy living may help us to refl ect 
on the strategies and policies we implement to encourage healthy eating and physical activity and 
discourage tobacco use and unhealthy patterns of alcohol consumption. 

CCHS respondents who answered ‘yes’ or ‘don’t know’, or refused to answer the question, “During 
the past 12 months, have you had a drink of beer, wine, liquor or any other alcoholic beverage?” were then 
asked the question, “How often in the past 12 months have you had fi ve or more drinks on one occasion?” 
In the CCHS, one drink was defi ned as: one bottle or can of beer or a glass of draft, one glass of 
wine or a wine cooler, or one drink or cocktail with 1½ ounces of liquor. Possible responses include 
‘never’, ‘less than once a month’, ‘once a month’, ‘2 to 3 times a month’, ‘once a week’, ‘more than 
once a week’, ‘don’t know’, ‘not stated’ or ‘refusal’.

In this report, the crude and adjusted weighted proportions of respondents who were identifi ed as 
engaging in binge alcohol use were calculated as ratios of the number of respondents who drank 
fi ve or more drinks on one occasion at least once in the previous 12 months, to the number of all 
respondents. Respondents for whom this question was not applicable (i.e., those who had previously 
indicated that they did not drink at all) as well as those who answered ‘don’t know’, ‘not stated’ or 
refused to answer the question were categorized as not engaging in binge alcohol use. 

Th e CCHS included questions about other health-promoting and health-risk behaviours (e.g., illicit 
drug use) that would have added richness to the Healthy Living Composite Index. However, we were 
unable to include them because Manitoba chose not to ask them in the two cycles used. 
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4.4  Adjusted Rates of the Indicators Used to Construct the Index

Th e adjusted rates for each of the indicators are shown by RHA and Winnipeg aggregated CAs for 
the two three-year time periods (see Figures 4.1- 4.5). Data for the individual Winnipeg CAs could 
not be provided due to inadequate sampling size at that level. Th e crude rates can be found in Tables 
A4.5-A4.9 of Appendix 4.
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Figure 4.1: Percentage of Respondents Who Reported Making Behavioural Changes 

to Improve Their Health, by Region1 
Age- & sex-adjusted percentage of weighted sample
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Figure 4.2: Percentage of Respondents Who Reported Making 

Healthy Food Choices, by Region1

Age- & sex-adjusted percentage of weighted sample

Figure 4.3: Average Number of Hours per Week, per Resident, 

Spent in Leisure Time Physical Activity, by Region1

Age- & sex-adjusted percentage of weighted sample
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Figure 4.4: Percentage of Respondents Who Reported Being a Current Smoker1, by Region2

Age- & sex-adjusted percentage of weighted sample

Figure 4.5: Percentage of Respondents Who Engaged in Binge Alcohol Use (5+ 

Drinks at One Time) at Least Once in the Previous 12 Months, by Region1

Age- & sex-adjusted percentage of weighted sample
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4.5  Combining the Rates into an Index

Th e adjusted rates for each of the indicators were combined using confi rmatory factor analysis (see 
Appendix 5) to obtain factor loadings. 

Th e pattern of factor loadings indicates that there is more than one distinct underlying dimension 
in this set of data. Based on the indicators whose loadings were close to 1, we constructed one 
composite index for health-promoting behaviours and a second index for health-risk behaviours. 
Using this type of factor analysis, we can also be sure that the two factors are unrelated; a region’s 
value on the Health-Promoting Behaviours Index does not help in predicting the region’s value on 
the Health-Risk Behaviours Index.

4.6  Healthy Living Indices Scores

Figure 4.6 presents the scores for each of the Healthy Living Composite Indices by RHA for 
2003 and 2005. A score higher than the Manitoba average (i.e., greater than zero) for the Health-
Promoting Behaviours Index indicates that more individuals in an area engaged in these behaviours 
than in Manitoba overall. Conversely, a score lower than zero indicates that compared to Manitoba 
overall, fewer individuals in the region engaged in these types of behaviours. Th e same interpretation 
applies to the Health-Risk Behaviours Index. 

4.7  What do these Composite Indices Mean?

At fi rst glance, the two factors resulting from this analysis may appear diffi  cult to interpret. Th e 
inclusion of the fi ve indicators was based on the expectation that people who are more likely to 
engage in health-promoting behaviours would be less likely to engage in health-risk behaviours, 
and vice versa. Th is pattern did appear for the Winnipeg Most Healthy aggregate area; compared 
to Manitoba overall, more of these residents engaged in health-promoting behaviours, and fewer 
engaged in health-risk behaviours. When the other RHAs were examined, however, this expected 
pattern did not hold up.

Looking across the RHAs and within Winnipeg, the Health-Risk Behaviour Index scores appeared 
to be more strongly related to overall health status than did the Health-Promoting Behaviours Index 
scores. Th e health-promoting practices did not follow the expected gradient. Th ree of the RHAs with 
the lowest PMRs (South Eastman, Central, and Assiniboine) had rates lower than the Manitoba 

Indicator Factor 1 Factor 2

Made Positive Food Choices 0.59 -0.17
Engaged in Physical Activity (hours/week) 0.61 0.06
Made Changes to Improve Health 0.75 0.05
Current Smokers -0.23 0.74

Engaged in Binge Alcohol Use 0.19 0.78
1 CCHS 2.1 (2003) and 3.1 (2005) combined

Source: Manitoba Centre for Health Policy, 2009

g y g pTable 4.1: Factors Loadings for the Healthy Living Composite Index1
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average whereas three of the more northern and less healthy areas (North Eastman, Nor-Man, and 
Burntwood/ Churchill) had rates that were higher than the overall provincial average. For the health-
risk behaviours, on the other hand, the pattern of results was much closer to the expected gradient. 
Th e most healthy RHAs (at the top of the Figure 4.6) had low scores on the Health-Risk Behaviour 
Composite Index, while the least healthy RHAs, at the bottom, tended to have higher scores on the 
same Index. 

4.7.1  Comparisons to Other Findings

Th ere did not appear to be a gradient for health-promoting practices from the healthiest to the least 
healthy RHAs. Other researchers, however, have found a gradient for the health-risk behaviours 
(Lantz et al., 1998; Health Canada, 1999; Lynch, Kaplan, & Salonen, 1997). In our analyses, most 
of healthier RHAs scored below the Manitoba average for health-promoting practices, while the less 
healthy regions, with the exception of Parkland, had above average rates of health-risk behaviours.

Figure 4.6: Healthy Living Composite Indices Scores, by RHA1 
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Th is cross-sectional look at healthy living practices does not tell the whole story about how people in 
diff erent regions are doing with respect to engaging in health-promoting practices and reducing their 
health-risk behaviours. Th e ‘accumulation hypothesis’, for example, would argue that the health of 
individuals needs to be examined over time (Ross & Wu, 1996; Dannefer, 2003). Specifi cally, it has 
been proposed that health diverges systematically over the life course such that populations of higher 
socioeconomic status (i.e., with lower premature mortality rates) tend to experience a less rapid 
decline in health over time (Dannefer, 2003). Th ese diff erent health trajectories have been posited 
to be due to the cumulative eff ects of early adoption of healthy lifestyle behaviours and psychosocial 
factors on health (Holland, Berney, Blane, Davey Smith, & Gunnell, 2000; Marmot et al., 1998). 
Cumulative eff ects of healthier living, when coupled with socioeconomic resources, help postpone 
or, at least, compress morbidity and disability into a shorter period of the last years of life (Prus, 
2007). A measure of this could be the subject of further research.

4.8  Conclusion

Two statistically viable composite indices of healthy living – the Health-Promoting Behaviours 
Index and the Health-Risk Behaviours Index were constructed from Manitobans’ responses to 
two cycles of the CCHS (2.1 and 3.1). By further examining these two indices one obtains an 
indication of how relative indicators of health-promoting and health-risk behaviours are related to 
premature death largely from preventable diseases: cardiovascular, respiratory, diabetes, and some 
cancers. It is apparent that the health-risk behaviours are most strongly linked with overall health 
status as measured by PMR. Continued emphasis on reducing negative behaviours should likely 
take precedence over eff orts to increase positive behaviours. Given that the Health-Risk Behaviours 
Index comprises only two indicators (smoking and binge alcohol use) it may be much more 
straightforward to simply measure rates of these behaviours in the population, rather than to go 
the extra step of creating a composite index. An additional drawback to consider when evaluating 
the creation of the Indices is that the indicators depend on survey data from a third party (Statistics 
Canada), and on very particular questions on the surveys, that may or may not be available in future 
survey cycles.
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CHAPTER 5:  SURGICAL WAIT TIMES

       Building and Interpreting the Composite Index:
 A statistically viable composite index comprising wait times for nine elective surgical    
 procedures provides a picture of how long a region’s residents wait for surgery relative    
 to other regions.

5.1 Intent of the Index

Would a combination of the wait times for elective surgical procedures provide a picture of the relative wait 
times for a region’s residents?  To answer this, wait times for a variety of elective surgical procedures 
were examined, including some with relatively short wait times (e.g., excision of breast lesions) and 
some with relatively long wait times (e.g., cataract surgery).

5.2 Indicators Used to Construct the Index

The following indicators (surgical procedures), originally developed for a previous MCHP report, by 

De Coster et al. (2007) were included in this index: 
• Cholecystectomy (removal of gallbladder): Main diagnoses were gallstones, cholecystitis or 

abdominal pain; excluded patients who had surgery for malignancies or for pancreatitis. 

• Hernia Repair: For inguinal and femoral hernia without gangrene.

• Excision of breast lesions: Benign and malignant lesions; excluded breast biopsies.

• Stripping/Ligation of Varicose Veins: Removal of varicose veins in the legs only, not esophageal 
or gastric.

• Carpal Tunnel Release: For carpal tunnel syndrome.

• Tonsillectomy & Adenoidectomy: For tonsillitis or hypertrophy but not for middle ear 
infections. We included both tonsillectomy and adenoidectomy, alone or combined.

• Cataract surgery: First cataract surgery only. Replacement of lens of the eye to due to cataract 
formation. 

• Carotid endarterectomy: Removal of plaque from the carotid artery which supplies blood to 
the brain, thus preventing stroke.

• Transurethral Prostatectomy: For benign hyperplasia; excluded all malignancies.

In keeping with De Coster et al. (2007), we used the following decisions regarding inclusions and 
exclusions: 

1. An identifi able pre-operative (pre-op) visit had to be present for all of the persons undergoing 
the procedure. Th e pre-op visit had to be made to the surgeon performing the procedure 
at least four days prior to the surgery. A slightly diff erent algorithm was used for cataract 
surgery.8 5

8In keeping with DeCoster et al. (2007), if there was only one pre-op visit to the surgeon, it was used to estimate the wait 
times. If the closest visit was for an axial measurement of the eye or if it was within 70 days of surgery, then the second 
closest visit was used, if there was one. The third closest visit was used only if the second closest visit was for radiology.
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2. Only elective procedures were included. Urgent or emergent procedures were excluded.

3. In cases where a second procedure may have been conducted (usually those that are bilateral 
such as carpal tunnel release), only the fi rst procedure was included.

Th e wait time for a procedure is the time between surgery date and the date of the patient’s last pre-
operative visit, as defi ned above. Median wait times were adjusted by age and sex using parametric 
survival analysis modelling. Th is is explained in detail in De Coster et al. (2007).

5.3 Rationale for the Index

Surgical wait times have been identifi ed as a major issue in Canada. Th e consequences of excessive 
wait times can be serious, and a great deal of attention has been paid to this issue by politicians, 
health researchers and administrators, healthcare providers, the public, and the media. In September 
2004, the Federal/Provincial/Territorial First Ministers’ health accord resulted in the creation of a 
$4.5 billion fund to reduce wait times throughout Canada. Manitoba received $155 million of this 
Federal Wait Times Reduction Fund. A means of assessing the eff ect of this targeted fund would be 
benefi cial. Th e following description is based on De Coster et al. (2007).

Th e time periods used for this index are slightly diff erent from those for the previous indices. Due 
to fundamental changes in the way procedures were reported in the hospital administrative data, 
the validation of the method for assessing wait times after 2003/04 has not been completed. A 
transition from reporting diagnoses and procedures using the ICD-9-CM to ICD-10-CA and the 
CCI took place April 1, 2004. As with any change of this magnitude, the reliability of the data for 
the transitional period could be questioned. Data was restricted to the period prior to and including 
2003/04, which is the period for which validated data from De Coster et al. (2007) were readily 
available.

For this reason, the two time periods included here were April 1, 1998—March 31, 2001 (Time 1) 
and April 1, 2001—March 31, 2004 (Time 2). Th ese time periods predate the creation of the fund, 
so they provide a benchmark for assessing its eff ectiveness, which is essential to properly evaluating 
the eff ectiveness of the fund. If wait times were increasing prior to the creation of the fund, simply 
‘holding steady’ could be interpreted as a success. On the other hand, if wait times were already 
decreasing, the marginal eff ect of such a fund might be less obvious.

Th e choice of the nine elective procedures covers a wide range of surgeries typically conducted on 
diff erent populations (consider those likely to undergo cataract surgery versus tonsillectomy versus 
hernia repair) and by diff erent surgeons. Th is diversity was intentional, and provides the opportunity 
to get a ‘big picture’ regarding how long patients wait for elective surgery. If a statistically viable 
composite index could be developed, it might identify RHAs whose residents experience wait times 
across a whole range of procedures that are either longer or shorter than for residents of other RHAs. 
A follow-up study could then reveal how those longer wait times could be shortened. As with all 
the rates presented in this report, wait times for patients were calculated based on where the patient 
lived, rather than where they received the surgery.
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5.4 Adjusted Rates of the Indicators Used to Construct the Index

Th e adjusted median waits for each of the indicators are shown by RHA for the two time periods. 
Th e crude wait times can be found in Tables A4.10-A18 of Appendix 4. As done by De Coster et 
al. (2007), we used the Winnipeg median wait time as the benchmark for the province. Medians 
were used rather than mean wait times because of the skewed nature of wait time distributions. A 
few people have extremely long wait times, thus unduly infl uencing the mean. Th e median is the 
point at which 50% of the patients have had the surgery and 50% are still waiting. For this analysis, 
Winnipeg was not broken down into separate areas, and Burntwood and Churchill were combined 
to provide a single adjusted median wait time. 

As seen in Figures 5.1-5.9, there was no discernable pattern or relationship with overall population 
health status (i.e., PMR). Th is could either be due to the fact that these procedures are conducted on 
very particular patient populations or to the relative availability of surgical staff  and operating rooms 
across RHAs. 

Figure 5.1: Wait Times for Cholecystectomy, by RHA
Age- & sex-adjusted median waits (days)
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Figure 5.2: Wait Times for Hernia Repair, by RHA
Age- & sex-adjusted median waits (days)

Figure 5.3: Wait Times for Excision of Breast Lesions, by RHA
Age- & sex-adjusted, median waits (days)
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Figure 5.4: Wait Times for Stripping/Ligation of Varicose Veins, by RHA
Age- & sex-adjusted median waits (days)

Figure 5.5: Wait Times for Carpal Tunnel Release, by RHA
Age- & sex-adjusted median waits(days)
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Source: Manitoba Centre for Health Policy, 2009 
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Figure 5.6: Wait Times for Tonsillectomy, by RHA
Age- & sex-adjusted median waits (days)

Figure 5.7: Wait Times for Cataract Surgery, by RHA
Age- & sex-adjusted median waits (days)
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Figure 5.8: Wait Times for Carotid Endarterectomy, by RHA
Age- & sex-adjusted median waits (days)

Figure 5.9: Wait Times for Transurethral Prostatectomy, by RHA
Age- & sex-adjusted median waits (days)
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5.5 Combining the Rates into an Index

Six procedures contributed to the fi rst component in the factor analysis, with loadings well above the 
minimum criterion on Factor 1, as presented in Table 5.1. The remaining three procedures did not 
contribute to the Index (carotid endarterectomy, transurethral prostatectomy, cataract surgery). 

5.6 Index Scores for Wait Times

Weighted factor scores were calculated for each of the RHAs for the two time periods and are 
presented in Figure 5.10. In the analyses of median wait values above, statistical comparisons could 
not be made to a Manitoba provincial value, and so it was not presented. For the Index scores, 
however, we calculated an overall Manitoba value for both time periods and included them in the 
fi gure.

A score higher than the Manitoba average (i.e., greater than zero) indicates wait times for the six 
surgeries were, as a whole, longer than the Manitoba average. For example, in the fi rst time period, 
the Wait Times Composite Index score is higher for Winnipeg. Th is diff erence increased in the 
second time period. Conversely, a score lower than the Manitoba average Index score (i.e., less than 
zero) indicates that surgical wait times for the six procedures were shorter than the Manitoba average.

One of the key fi ndings that can be seen in the pattern of the Composite Index scores is that there is 
no relationship between overall health status and wait times. Wait times are not systematically higher 
or lower depending on whether the regions are more or less healthy. A second point to be learned 
from the pattern of the Composite Index scores is that proximity to the hospitals does not appear to 
infl uence wait times in any expected way. Patients in Winnipeg had longer than average waits despite 
the fact that the majority of the procedures were done in Winnipeg, even for residents of other 
RHAs.

Indicator Loadings Factor 2 Factor 3

Total Cholecystectomy 0.86 0.00 -0.24
Hernia Repair 0.90 0.09 -0.24
Excision of Breast Lesions 0.89 0.03 -0.34
Stripping/
Carpal Tunnel Release 0.88 -0.05 0.09
Tonsillectomy 0.83 -0.48 0.09
Cataract Surgery -0.06 -0.01 0.88

Carotid Endarterectomy 0.04 0.93 0.08
Transurethral Prostatectomy 0.24 -0.49 -0.61

*Time 1(1998/99-2000/01) and Time 2 (2001/02-2003/04) ombined

Source: Manitoba Centre for Health Policy, 2009

Table 5.1: Factor Loadings for the Surgical Wait Times Composite Index*
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5.7  What does this Composite Index Mean?

Wait times in the province increased over the two time periods, as indicated by the increase in the 
average Index scores for all RHAs. It is also apparent that the wait times for elective surgery did 
not follow the typical pattern where worse outcomes are associated with higher PMR. Some of 
the shortest waits were found in RHAs with the highest PMR (Parkland and Nor-Man), whereas 
Winnipeg had above average waits for both time periods. 

5.7.1  Comparisons to Other Findings

For the most part, the wait times reported here are similar to those reported by De Coster et al. 
(2007). Although the data from which median wait times were derived were identical, the way in 
which the wait times were reported are very diff erent. Th e previous report displayed the median wait 
times by year summed across all RHAs, or by RHA summed across all years. We have described wait 
times for two time periods within each RHA. In addition, the previous report adjusted wait times for 
a number of variables in addition to age and sex, such as co-morbidities and socioeconomic status. 
While these are important factors, to be consistent with the other composite indices developed in 
this report, the wait times here were only adjusted for age and sex. For these reasons, some subtle 
diff erences in the patterns of wait times may be noted.
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Figure 5.10: Surgical Wait Times Composite Index Scores, by RHA
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In our analyses, the wait times for a number of procedures increased over time, whereas in De 
Coster et al.’s (2007) work, the same procedures were shown to have had fl at or slightly declining 
wait times. Th e previous report displayed the year by year median wait times and showed that for a 
number of procedures, the wait times increased during the time corresponding to the fi rst three-year 
period reported here and then levelled off  during the second three-year period. If wait times have in 
fact stopped increasing is not apparent in the data reported here but is masked by the aggregation 
of data into three-year chunks. Any conclusions about changes in surgical wait times should rely on 
as many data sources as possible. Th e Fraser Institute also calculated wait times for Manitoba for 
several of the procedures included in this report (Zelder & Wilson, 2000; Esmail & Walker, 2003). 
Even though their analyses were based on data from surveys of surgeons and their response rates and 
numbers are quite low, the wait times they reported for 2000 and 2003 are comparable to what we 
have reported here for the fi rst and second time periods respectively. 

Comparable national and international median wait times for these elective procedures were not 
readily available. Reports on wait times from the CIHI concentrate on other high profi le procedures 
such as joint replacement and various cardiac procedures, or diagnostic procedures (e.g., MRI and 
CT scans). CIHI did look at wait times for cataract surgery, which is one of the procedures included 
in the current analysis. According to their data, in 2006, the median wait times in Manitoba were 
considerably lower than those presented here for the time period ending in 2004, indicating that for 
at least one procedure, wait times have improved in Manitoba.

5.8 Conclusion

A statistically viable composite index comprising surgical wait times for six elective procedures 
provides a picture of how long a region’s residents wait for surgery relative to other regions. Th ree 
additional surgical procedures did not contribute to the Index. Th e average Index scores for all 
RHAs increased over time, which means that wait times for the included procedures lengthened. In 
addition, wait times, as measured by the Index, appeared to be unrelated to the overall health status 
of the RHA and unrelated to geographical proximity to the institutions where the procedures are 
conducted.
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CHAPTER 6: QUALITY OF PRIMARY CARE AND 

     PHARMACEUTICAL USE

     Building and Interpreting the Composite Index:
 We attempted to build two quality of care composite indices to identify how often physicians   
 use proven care initiatives, such as prescribing a beta-blocking agent after a heart attack, to   
 monitor the delivery of evidence-based care for the best possible outcomes.

6.1 Intent of the Quality of Care Indices

Governments are interested in having an indication of the degree to which the health services provide 
the likelihood of desired health outcomes and are consistent with current professional knowledge 
(Lohr, 1990). Health Canada defi nes “quality health care” as the delivery of the best possible care 
for the best possible outcomes for people every time they deal with the healthcare system or use 
its services (Health Canada, 2004a). Essentially, Health Canada defi nes quality as doing the best 
possible job with the resources available.

In an eff ort to obtain summary composite measures of ‘quality’, we examined two key areas in 
the healthcare system: the quality of primary care (general practitioner) services and the quality of 
pharmaceutical use.

6.2 Indicators Used to Construct the Indices

We used quality indicators previously developed at MCHP by Katz, DeCoster, Bogdanovic, 
Soodeen, and Chateau (2004) and Doupe et al. (2006) to develop two separate quality indices (Table 
6.1). Th e indicators chosen primarily address quality standards for chronic disease care (Katz et al., 
2004). We attempted to develop a quality of primary care index using the following indicators:
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Indicators Definition

Quality of 

Primary 

Care

Quality of 

Pharmaceutical 

Use

Antidepressant 

Prescription Follow-Up

The percentage of patients with a new prescription for 
an antidepressant associated with a depression 
diagnosis (within two weeks of each other) who had 
three subsequent ambulatory visits within four months 
of the prescription being filled.*

Asthma Care The percentage of patients with an asthma diagnosis 
(defined as one repeat prescription of a beta 2-agonist (B-
agonist in the past year) who filled a prescription for 
medications recommended for long-term contol of 
asthma (i.e., inhaled corticosteroids or leukotriene 
modifiers, an alternate anti-inflammatory medication).*

Beers' Criteria The proportion of persons over 65 years of age who 
were dispensed medications included in the Beers 
Criteria list (i.e., higher risk medications that should not 
be dispensed to older adults, due to their limited efficacy 
and/or significant contraindications of the drug). 
Individuals had to have 2+ prescriptions with a 30+ day 
supply of a Beers medication to be counted. Includes 
only medications that are considered to be higher risk 
independent of the prescription dose of the drug or of 
people’s disease. Excludes benzodiazepines from this 
indicator to reduce confounding with the Benzodiazepine 
Use indicator.**

Diabetes Care: Eye 

Examination

The percentage of diabetic patients (defined as those 
who had at least one drug used to treat diabetes) who 
saw either an optometrist or ophthalmologist in the 
same fiscal year as the prescription.*

Polypharmacy Identifies a selected level of medications where the 
number of prescribed or dispensed medications in a 
given time frame (i.e., per year) is considered to be more 
than necessary. In this study it was defined as the 
percentage of patients aged 65+ who filled prescriptions 
for six or more different medications in 121 days.***

Post- Myocardial 

Infarction Care: 

Beta-Blocker Prescribing

The percentage of patients discharged alive from 
hospital in the preceding three years with a discharge 
diagnosis of myocardial infarction (excluding those
with prior diagnosis of asthma, COPD, or perpheral 
vascular disease) who filled at least one prescription for 
a beta-blocker within four months of the first infarction.*

 

Potentially Inappropriate 

Prescribing of 

Benzodiazepines for Older

Adults

 

The percentage of patients aged 75 years or older who 
filled prescription(s) for two or more benzodiazepines or 
prescriptions for greater than a 30-day supply of 
medication.*

* Katz et al. (2004), ** Beers (1997), *** Doupe et al. (2006) Source: Manitoba Centre for Health Policy, 2009

- used in the composite index

Composite Indices

Table 6.1: Indicators Included in the Indices of Quality of Primary Care & Quality 

of Pharmaceutical Use 
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6.3  Rationale for the Indices

In addition to the Health Canada defi nition of quality care (Health Canada, 2004b), to choose the 
indicators for the two quality of care indices we also employed two additional defi nitions of quality 
of care. Th e fi rst was the Institute of Medicine’s defi nition of quality: “Th e degree to which the 
health services for individuals and populations increase the likelihood of desired health outcomes and 
are consistent with current professional knowledge” (Lohr, 1990; p. 21). Th e second is taken from 
Campbell, Roland, and Buetow (2000), who identifi ed two important dimensions of quality: access 
to and eff ectiveness of care. As with Katz et al, (2004), we focused on process measures, specifi cally 
clinical eff ectiveness, which administrative data allows us to measure.

Antidepressant Prescription Follow-Up
Th is indicator measures the monitoring of the treatment of depression after initial diagnosis and 
prescribing to determine if patients’ responses to medication are being tracked. Regular follow-up 
is important because it takes a while after initiating therapy before these medications begin to have 
a clinical eff ect (Fochtmann & Gelenberg, 2005). Furthermore, people diagnosed with a major 
depression may be at risk of suicide which makes follow-up a critical part of treatment for depression 
(Mann et al., 2005). 

Asthma Care
Guidelines for the treatment of asthma recommend that all patients who require the use of acute 
treatment medication (e.g., beta-agonist) more than once a day should also be treated with long-
acting anti-infl ammatory medication for long-term control (Becker et al., 2003). However, of the 
more than three million Canadians of all ages who suff er with asthma, it has been estimated that over 
50% of adults with asthma do not have their condition under control (Chapman, Ernst, Grenville, 
Dewland, & Zimmerman, 2001; FitzGerald, Boulet, McIvor, Zimmerman, & Chapman, 2006). 
Describing how appropriately we use interventions meant to control asthma and prevent death 
would help us to examine quality in asthma care. 

Beers’ Criteria
Up to 30% of hospital admissions for older adults may be associated with drug-related problems 
or drug toxic eff ects (Hanlon et al., 1997; Grymonpre, Mitenko, Sitar, Aoki, & Montgomery, 
1988). Adverse drug events, such as depression, constipation, falls, immobility, confusion, and hip 
fractures, have been linked to preventable problems in older patients (Hanlon et al., 1997). As a 
means of monitoring these types of problems, the Beers Criteria was developed. It refers to a list of 
medications that should not be used by older adults because they may pose more risk than benefi t 
(Beers et al., 1992). Th e medications are thought to be either ineff ective or to have side eff ects, 
including signifi cant anticholinergic and sedating properties and would increase older adults’ risk of 
drug addiction and fall (Fick et al., 2003). 

Diabetic Eye Exam
People with diabetes may be at risk of damage to the retina (diabetic retinopathy). Diabetic 
retinopathy would eventually compromise their vision and, without intervention, result in complete 
loss of vision. Given that diabetic retinopathy can develop without symptoms, a regular examination 
of a diabetic patient’s retinas will help to diagnose retinopathy early. Th e onset and progression of 
retinopathy can be slowed through better control of blood sugar levels. Although we cannot directly 
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determine if they have had this specifi c ‘test’, it should be completed in an annual eye exam, which 
is considered part of routine care. It is important to also note that these are typically done by 
optometrists or ophthalmologists, so there is a possible data limitation, depending on how complete 
optometrists are in billing MHHL for the eye exams. 

Polypharmacy
Polypharmacy refers to the use of multiple medications by a person and is most commonly seen 
among older patients. It is an important measure of quality because people on more than one type of 
medication at the same time are at increased risk of adverse drug reactions (Wyles & Rehman, 2005). 
Th e number of medications used to defi ne polypharmacy has varied substantially over the years from 
two or more to nine or more at a time (Veehof, Stewart, Haaijer-Ruskamp, & Jong, 2000; Jensdottir 
et al., 2003). We used six or more medications in 121 days. Th is defi nition excludes short-term use 
in order to focus on long-term medication use.

Post-Acute Myocardial Infarction (AMI)—Beta-Blocker Use 
It is recommended that most persons be treated with a drug from the beta-blocker class of drugs 
after suff ering an AMI (Krumholz et al., 1998). Use of beta-blocker post-AMI is contraindicated 
in persons with asthma, chronic obstructive pulmonary disease or heart block (Ryan et al., 1996). 
Previous research has shown a 14% lower risk of mortality at one year in those patients prescribed 
beta-blockers after suff ering an AMI (Pedersen, 1985).

Potentially Inappropriate Prescribing of Benzodiazepines for Older Adults
Long-term use of benzodiazepines is not recommended in older patients (Allard, Hebert, Rioux, 
Asselin, & Voyer, 2001). Use of these medications has been associated with an increased risk of 
falls and fractures in older adults and increased patient confusion resulting from dependence and 
withdrawal (Wagner et al., 2004; Busto et al., 1986; Golombok, Moodley, & Lader, 1988; Tata, 
Rollings, Collins, Pickering, & Jacobson, 1994). Long-term prescribing of benzodiazepines is 
also a part of the Beers criteria. Th e use of benzodiazepines is extensive among Manitoba’s older 
population (Metge, Grymonpre, Dahl, & Yogendran, 2005). Th erefore, we separated out the eff ects 
of benzodiazepine prescribing as a separate dimension of quality.

6.4  Adjusted Rates of the Indicators Used to Construct the Indices

Th e adjusted rates for each of the indicators are shown by RHA and Winnipeg CA for two three-
year time periods (see Figures 6.1-6.14). Th e crude rates can be found in Tables A4.19-A4.25 of 
Appendix 4.
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Figure 6.2: Percentage of Patients Who were Newly Diagnosed with Depression

 and Who had Three Follow-Up Ambulatory Physician Visits, 

by Winnipeg Community Area 
Age- & sex-adjusted 
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'2' indicates area's percentage was statistically different from Manitoba's average in second time period (p<.01)
't' indicates change over time was statistically significant for that area (p<.05)

Source: Manitoba Centre for Health Policy, 2009   
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't' indicates change over time was statistically significant for that area (p<.05)
's' indicates data suppressed in second time period due to small numbers

Source: Manitoba Centre for Health Policy, 2009 

Figure 6.1: Percentage of Patients Who were Newly Diagnosed with Depression

 and Who had Three Follow-Up Ambulatory Physician Visits, by RHA 
Age- & sex-adjusted 
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Figure 6.4: Percentage of Asthmatics Receiving Appropriate Care, 

by Winnipeg Community Area 
Age- & sex-adjusted
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Figure 6.3: Percentage of Asthmatics Receiving Appropriate Care, by RHA
Age- & sex-adjusted 
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Figure 6.6: Percentage of Older Adults (65+ years) Who Filled a Prescription

 for at Least One Beers Criteria Medication, by Winnipeg Community Area 
Age-& sex-adjusted
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Source: Manitoba Centre for Health Policy, 2009   
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Figure 6.5: Percentage of Older Adults (65+ years) Who Filled a Prescription 

for at Least One Beers Criteria Medication, by RHA
Age- & sex-adjusted
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Figure 6.7: Percentage of Diabetic Patients Who had an Eye Exam, by RHA
Age- & sex-adjusted
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Figure 6.8: Percentage of Diabetic Patients Who had an Eye Exam, 

by Winnipeg Community Area
Age- & sex-adjusted
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Figure 6.10: Percentage of Older Adults (65+ years) Who Filled Prescriptions for Six 

or More Drugs within a 121-Day Period, by Winnipeg Community Area
Age- & sex-adjusted
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Figure 6.9: Percentage of Older Adults (65+ years) Who Filled Prescriptions for 

Six or More Drugs within a 121-Day Period, by RHA
Age- & sex-adjusted
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Figure 6.11: Percentage of Acute Myocardial Infarction (AMI) Patients Who Filled a 

Prescription for a Beta-Blocker Four Months After Their First AMI, by RHA
Age- & sex-adjusted 
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Figure 6.12: Percentage of Acute Myocardial Infarction (AMI) Patients Who 

Filled a Prescription for a Beta-Blocker Four Months After the First AMI, 

by Winnipeg Community Area
Age- & sex-adjusted
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Figure 6.14:  Percentage of Older Adults Aged 75+ Who Filled 2+ Prescriptions

 or > 30-day Supply of Benzodiazapines, by Winnipeg Community Area
Age- & sex-adjusted
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Figure 6.13:  Percentage of Older Adults Aged 75+ Who Filled

2+ Prescriptions or > 30-day Supply of Benzodiazapines, by RHA
Age- & sex-adjusted
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6.5 Combining the Rates into Two Quality of Care Indices

For each of the quality indices, the adjusted rates for the indicators were combined using 
confi rmatory factor analysis to obtain factor loadings.

Table 6.2 shows the factor loadings for the quality of primary care index. All of the loadings are 
positive and range from quite weak (asthma care) to quite strong (benzodiazepine use). Th e only one 
of the fi ve indicators (benzodiazepine use) that had a very high loading on the index should have had 
a negative association with the other four indicators rather than a positive association, as it indicates 
inappropriate care. Th ere are two additional indicators that also have good loadings on the index 
(depression care and diabetic eye exam) and one which is marginal (Post AMI beta-blocker use). 
In sum although four indicators appear to form an index, one is fairly weakly associated (Post AMI 
beta-blocker use) and one has an unexpected and inappropriate positive loading (benzodiazepine 
use).

Table 6.3 presents the factor loadings for the quality of pharmaceutical use index. Th e indicators 
loaded on two factors. Only one of the loading values for the fi rst factor (polypharmacy) was 
acceptable and a single indicator, by defi nition, does not constitute a composite index. Th e second 
factor is comprised of three indicators—two measuring inappropriate prescribing behaviours (Beers’ 
Criteria and benzodiazepine use) and one measuring a positive behaviour— Post-AMI use of a 
beta-blocking agent. Unfortunately, all three had positive loadings, meaning that better AMI care 
was associated with high Beers’ criteria and benzodiazepine prescribing. Th is pattern makes the 
scores diffi  cult to interpret, as a high score means that care is both good and bad depending on the 
indicator. Th e same is true for a low score on the factor. Given that the factors resulting from this 
analysis were either insuffi  cient or not interpretable, composite index scores were not calculated by 
RHA or Winnipeg CA, and the analysis did not proceed further.

Indicator Factor 1 Factor 2

Asthma Care 0.34 0.24
Beer's Criteria 0.13 0.66
Benzodiazepine Use -0.12 0.74
Post- Myocardial Infarction Beta-Blocker Use -0.40 0.46
Polypharmacy 0.99 -0.03

Source: Manitoba Centre for Health Policy, 2009

Table 6.3: Factor Loadings for the Quality of Pharmaceutical Use Composite Index, 

2000/01 – 2002/03

Indicator Factor 1

Asthma Care 0.22
Benzodiazepine Use
Post- Myocardial Infarction Beta-Block

0.89
0.43
0.57
0.57

Depression Care
Diabetic Eye Exam

Source: Manitoba Centre for Health Policy, 2009

Table 6.2: Factor Loadings for the Quality of Primary Care Composite Index, 

2000/01 - 2002/03
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6.6  What does not having composite indices of quality mean?

Quality of Primary Care Index
Our assumption about why this composite index did not work is that physicians may not be 
providing good quality of care to all patients all of the time. In other words, and for example, 
some physicians may be very good at providing diabetes care, but not particularly profi cient with 
providing adequate follow-up to those diagnosed with depression.

It is tempting to think that, with the exception of asthma care, the other indicators of quality of 
primary care appear to work together to exhibit a measure of quality. Over the two time periods, 
however, several things happened to the included indicators. Th e proportion of Manitobans with an 
asthma diagnosis who were prescribed a drug for its long-term control decreased signifi cantly. Th e 
proportion of older Manitobans aged 75+ years who were inappropriately dispensed benzodiazepines 
remained steady at about 18%. In contrast, the proportion of diabetic patients who had an eye 
exam signifi cantly grew over the two time periods in all RHAs and Winnipeg CAs. A gradient in the 
uptake of this preventive measure was seen among the Winnipeg CAs: diabetic patients in Winnipeg 
Most Healthy received an eye exam at a higher percentage than their counterparts in Winnipeg Least 
Healthy. Th e proportion of Manitobans with a new prescription for an antidepressant drug who had 
follow-up visits did not change over time. Finally, the proportion of patients who were discharged 
from hospital after having an AMI and who were dispensed a beta-blocker within four months of 
discharge remained stable.

Quality of Pharmaceutical Use Index
Th is index likely did not work for the same reason as the previous index. Just as some physicians may 
be better at care in some areas than in others, they may also be better prescribers in some areas than 
in others. 

Observations about the age- and sex-adjusted rates by RHA and Winnipeg CA for the three 
indicators common to both quality indices are presented in the previous section. Considering the 
other indicators in this index, the proportion of seniors (aged 65+) having at least one Beers Criteria 
medication dispensed decreased signifi cantly over the two time periods, while the proportion of this 
same cohort experiencing polypharmacy increased signifi cantly. Polypharmacy appeared to follow 
a gradient: compared to healthier areas, the polypharmacy rate was higher for patients in the less 
healthy areas (e.g., Burntwood RHA and Winnipeg Least Healthy). Katz et al. (2004) also attempted 
and failed to create a composite index of several quality of care indicators, but at the level of the 
individual physicians rather than the patient population. Regardless of the approach, the creation of 
a composite index of quality of care was not successful.

6.6.1  Comparisons to Other Findings 

Antidepressant Prescription Follow-Up
Premature discontinuation of antidepressant pharmacotherapy is a major and persistent failure point 
in depression care. Among patients initiating antidepressant treatment by a primary care physician, 
40-50% discontinue treatment within three months, before the acute-phase of treatment is complete 
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(Dunn, Donoghue, Ozminkowski, Stephenson, & Hylan, 1999). This appears to be true regardless 
of the severity of the depression (Katon et al., 2000). A differential has been seen between those 
patients treated by primary care physicians and those treated by psychiatrists (Katzelnick, Kobak, 
Jefferson, & Greist, 1996). Those treated by psychiatrists, on the other hand, have a signifi cantly 
higher percentage of treatments of minimum adequate dose and duration (57%) than those treated 
by non-psychiatrists (47%) (Katzelnick et al., 1996). Our analyses did not make this distinction, 
and we found that the rate of appropriate treatment signifi cantly decreased over the two time 
periods. Katz et al. (2004) found that the rates of adherence to depression care does vary across 
physicians, suggesting the possibility that more appropriate education and follow-up may decrease 
the probability of premature discontinuation of effective treatment.

Asthma Care
The age- and sex-adjusted rates for Time 1 (2000/01-2002/03) match those found by Katz et 
al. (2004). FitzGerald et al. (2006) found a 62% rate of use of the asthma maintenance drugs or 
long-term controller medications (inhaled corticosteroids (ICS), alone or in combination with a 
long-acting beta-agonist), which is close to the rates we found. Although we do not know the right 
population rate for taking maintenance medications for asthma control, it should be higher than 
three out of fi ve patients who are using an ICS to control their asthma. The signifi cant downward 
trend in treatment of asthma with an ICS is troubling. 

Beers’ Criteria

We applied the Beers Criteria (minus the benzodiazepine indicator) to our population of seniors 
65 years of age and over. Our rates are far below those found by others who also excluded 
benzodiazepines (14%-21%) (Stuck et al., 1994; Wilcox, Himmelstein, & Woolhandler, 1994). 
However, if the rate of seniors aged 75 and over who were prescribed benzodiazepines is included, 
then the Beers criteria rates would more closely align with studies which have applied the list of 
medications that should be avoided in older adults (Beers, 1997; McLeod, Huang, Tamblyn, & 
Gayton, 1997). 

Diabetes Care—Eye Examination
Manitoba rates increased signifi cantly over our two time periods and became closer to those reported 
in Ontario (46%) (Harris et al., 2003) and other countries (McCarty, Lloyd-Smith, Stanislavsky, & 
Taylor, 1998; Saadine, Fong, & Yao, 2008). Part of the increase in Manitoba rates may be an artifact 
related to changes in billing guidelines for optometrists. Optometrists have the option to enter a 
diagnosis code in their billing for eye exams for medically necessary exams. Over time this coding 
has been interpreted and applied diff erently (Katz et al., 2004). In addition to using ICD-9-CM 
code for refraction, optometrists may also specify the medical diagnosis (e.g., diabetes) associated 
with the test. Not all optometrists bill MHHL for eye exams for patients with diabetes, which may 
also result in spuriously lower rates for this preventive service. 

In a study by Saadine et al. (2008), older persons who had a longer duration of diabetes, poorer 
vision, and more severe retinopathy, were more likely to have a follow-up examination within one 
year of a retinopathy diagnosis. Additional studies are needed to further understand the barriers to 
receiving a follow-up eye examination among diabetic patients.
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Polypharmacy

The increase in rates of polypharmacy we found between the two time periods is signifi cant (5.8% 
in Time 1 to 8.3% in Time 2 for Manitoba). This rate is signifi cantly higher than that reported by 
Veehof et al. (2000)–4% in the older population of the Netherlands. The increase in the rate is likely 
related to the increase in the prevalence of chronic diseases in the population. As life expectancy 
increases, more people are living with multiple diseases, many of which have specifi c pharmaceutical 
treatment options. This results in higher rates of polypharmacy. Consider the following example:

An elderly patient with coronary artery disease requires a beta-blocker, aspirin, a statin, and 
nitroglycerin. If the patient also has hypertension that remains uncontrolled with the beta-blocker 
alone, the standard of care is to add a thiazide and, perhaps, another agent. Now the patient is taking 
six prescribed drugs. If the patient has congestive heart failure or diabetes, three or four more drugs 
could be added; if both conditions are present, another fi ve or six drugs may then be dispensed. Thus, 
in this relatively common scenario, it would be considered medically appropriate for the patient to be 
taking as many as 12 pharmaceutical agents (Ballentine, 2008, p.41).

Pharmaceutical agents may provide distinct benefi ts to the health and well-being of older patients; 
treating symptoms can maintain or improve their functionality and ability to live independently for 
longer periods of time. There are, however, potential problems when they use multiple medications, 
namely a greater chance of side effects and drug-drug interactions that in turn may cause further 
problems. Determining the appropriateness of specifi c medications, reviewing medication lists to 
consider whether drugs are still needed, if drugs being taken have a positive response, and having an 
understanding of the greater potential for adverse drug effects in older persons can help maximize 
benefi t while minimizing harm to the older patients on multiple medications. Specifi c strategies 
are available and should be systematically applied in the care of older patients. The goal should 
be to determine the most appropriate drug regimen for a particular patient given their specifi c 
circumstances and health problems.

Post-Acute Myocardial Infarction Care—Beta-Blocker Prescribing
Reports of beta-blocker use after an AMI in the early 2000s appeared to be stalled between 33% 
and 50% (McCormick et al., 1999). Our fi ndings above this rate are signifi cant but not unusual 
compared to more recent reports (Kennedy, 2001; Winkelmayer, Bucsics, Schautzer, Wieninger, 
& Pogantsch, 2008). Th e rates found over time in this analysis are higher than the 59% rate of 
prescribing found in Manitoba from 1999 to 2001 (Katz et al., 2004). 

In the past, physicians have prescribed beta-blockers for fewer than one-third of their patients 
and cardiologists for less than half of their patients with an AMI (Winkelmayer et al., 2008). We 
excluded patients with a history of asthma, peripheral vascular disease, and chronic obstructive 
pulmonary disease from our analysis as the potential presence of these conditions signals a caution to 
prescribing them. It is also thought that patients with heart failure may not be getting a beta-blocker 
even though they are unquestionably benefi cial in this condition (Everly, Heaton, & Cluxton, Jr., 
2004). Finally, patients with diabetes are not prescribed these drugs because beta-blockers allegedly 
mask the symptoms of hypoglycaemia (Note: Most diabetics have type 2 diabetes, the treatment for 
which rarely induces hypoglycaemia).
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Potentially Inappropriate Prescribing of Benzodiazepines for Older Adults

Th e rates of benzodiazepine use among community-dwelling seniors 75 years of age and older align 
closely with those found in a study of personal care home residents by Doupe et al. (2006). Other 
researchers have also found similar prescribing rates among insured populations of seniors (Yang, 
Simoni-Wastila, Zuckerman, & Stuart, 2008; Linden, Bär, & Helmchen, 2004). A meta-analysis of 
observational studies (Leipzig, Cumming, & Tinetti, 1999) demonstrated a pooled odds ratio for 
the association between benzodiazepines and falls of 1.40 (95% CI51.11–1.76) in cohort studies, 
2.57 (95% CI51.46–4.51) in case-control studies, and 1.34 (95% CI50.95–1.88) in cross-sectional 
studies. Many approaches to preventing falls are only eff ective if the underlying risks, such as use 
of benzodiazepines, are recognized. For example, by using a comprehensive approach to assessing 
likelihood for falls (e.g., use of medication that contributes to dizziness, evaluating the need for aids/
devices, overcoming the fear of falls, and activities of daily living), a more eff ective intervention can 
be designed (van Haastregt, Diederiks, van Rossum, de Witte, & Crebolder, 2000).

6.7  Conclusion 

We attempted to build two quality of care composite indices to identify how eff ectively we use 
proven care initiatives to monitor how we are delivering evidence-based care for the best possible 
outcomes. Our working assumption that two quality of care indices refl ecting quality in primary 
care and pharmaceutical use could be constructed was not supported by the data. Th e mixed factor 
loadings, and in some cases very low loadings, suggest that quality of care is independent within each 
disease. Any evaluation of quality of care across time or geographies would have to be refer to each 
individual indicator, rather than attempting to create a composite index.
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CHAPTER 7:  PREVALENCE OF CHRONIC DISEASE

     Building and Interpreting the Composite Index:
 Building a composite index for measuring the prevalence of chronic disease would help    
 document diff erences across areas and monitor trends over time; it could also be used to evaluate   
 the eff ectiveness of related programs and services for chronic disease. Th e index developed lacked   
 enough ‘face validity’ for it to be useful.

7.1  Intent of the Index

It is estimated that over 33% of Canadians 12 years of age and older have at least one chronic 
disease (Statistics Canada, 2005a). Chronic conditions including cardiovascular disease, respiratory 
illness, and diabetes have a great effect on both quality of life and morbidity (Morgan, Zamora, & 
Hindmarsh, 2007). These diseases are generally incurable, are caused by a complex interaction of 
factors, and usually have a prolonged clinical course (Health Surveillance Coordination Division, 
2003). Patra et al. (2007) estimated that the economic burden of such conditions exceeds $80 
billion annually. The focus of this chapter is on measuring the prevalence of chronic disease with a 
composite index. 

7.2  Indicators Used to Construct the Index

We used chronic disease prevalence algorithms previously developed by MCHP (Lix et al., 2006). 
Table 7.1 presents the indicators and algorithms used. 
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Table 7.1: Algorithms Used to Defi ne Chronic Conditions

 

 Arthritis: 

• 1+ hospitalizations with one of diagnosis codes 274, 446, 710-721, 725-729 or 739 
in any diagnosis fi eld over 2 years of data, OR,

• 2+ physician claims with one of diagnosis codes 274, 446, 710-721, 725-729 or 
739 over 2 years of data, OR,

• 1+ physician claim with one of diagnosis codes 274, 446, 710-721, 725-729 or 739, 
AND 2+ Rx for arthritis drugs over 2 years of data.

 Asthma: 

• 1+ hospitalizations with diagnosis code 493 in any diagnosis fi eld over 2 years of 
data, OR,

• 1+ physician claims with diagnosis code 493 over 2 years of data, OR,

• 1+ Rx for asthma drugs over 2 years of data.

 

 Diabetes: 

• 1+ hospitalizations with diagnosis code 250 in any diagnosis fi eld over 2 years of 
data, OR,

• 2+ physician claims with diagnosis code 250 over 2 years of data, OR,

• 2+ Rx for diabetes drugs over 2 years of data.

 Hypertension: 

• 1+ physician claims with one of diagnosis codes 401, 402, 403, 404 or 405 over 2 
years of data

 Ischemic Heart Disease (IHD): 

• 1+ hospitalizations with one of diagnosis codes 410, 411, 412, 413, or 414 in any 
diagnosis fi eld over 2 years of data, OR,

• 2+ physician claims with one of diagnosis codes 410, 411, 412, 413, or 414 over 2 
years of data, OR,

• 1+ physician claim with one of diagnosis codes 410, 411, 412, 413, or 414 AND 
2+ Rx for IHD drugs over 2 years of data.

Source: Manitoba Centre for Health Policy, 2009   
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7.3  Rationale for the Index

The burden of chronic disease is high and growing nationally and in Manitoba. Estimates indicate 
that about one-third of Manitobans experience at least one chronic disease; this increase to over 
70% of residents aged 60 years and older (Broemeling, Watson, & Prebtani, 2008). Although we 
are generally living longer healthier lives, over 12% of us are living with multiple chronic diseases 
(Statistics Canada, 2005a). 

Public health departments have been urged to “adjust to the epidemiological transition from 
communicable to chronic disease” (Frieden, 2004, p.2059). Public health’s traditional role—
surveillance—could be used to determine the burden of chronic diseases and how the healthcare 
system might be affected and might respond. Surveillance would also help us to understand how 
successful we have been in trying to prevent or delay the onset of chronic disease.

Assessing the prevalence of chronic disease can be important for planning and care delivery, as 
poor management of disease can be costly (McGlynn et al., 2003). Extrapolation to the entire U.S. 
population of fi ndings from an American study of 6,712 randomly selected residents showed, for 
example, excessive cases of kidney failures and blindness from lack of blood sugar control in persons 
with type 2 diabetes. As well, there were additional heart attacks when heart attack survivors are 
not prescribed needed medications for preventing another heart attack. In a seven-country study 
comparing chronic care delivery in primary care, Canada ranks last in chronic disease prevention and 
management. This has been attributed to Canada’s lack of national vision or direction to ensuring 
that standards of chronic care are implemented, integrated, and coordinated (Schoen et al., 2006) 
possibly through better organization of primary care.

7.4  Adjusted Rates of the Indicators Used to Construct the Index

In Figures 7.1 to 7.10, the adjusted rates for each indicator are shown by RHA and Winnipeg CA for 
two three-year time periods. The crude rates can be found in Tables A4.26-A4.30 of Appendix 4.
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Figure 7.2: Percentage of Residents with Arthritis, 

by Winnipeg Community Area
Age- & sex-adjusted 

Figure 7.1: Percentage of Residents with Arthritis, by RHA
Age- & sex-adjusted
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Figure 7.4: Percentage of Residents with Asthma, 

by Winnipeg Community Area
Age- & sex-adjusted 

Figure 7.3: Percentage of Residents with Asthma, by RHA
Age- & sex-adjusted 
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Figure 7.5: Percentage of Residents with Diabetes, by RHA

Age- & sex-adjusted

Figure 7.6: Percentage of Residents with Diabetes,

 by Winnipeg Community Area

Age- & sex-adjusted 
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Figure 7.8: Percentage of Residents with Hypertension, 

by Winnipeg Community Area

Age- & sex-adjusted

Figure 7.7: Percentage of Residents with Hypertension, by RHA

Age- & sex-adjusted 
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Figure 7.10: Percentage of Residents with Ischemic Heart Disease, 

 by Winnipeg Community Area

Age- & sex-adjusted 

Figure 7.9: Percentage of Residents with Ischemic Heart Disease, by RHA

Age- & sex-adjusted
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7.5  Combining the Rates into an Index

The adjusted rates for each of the indicators were combined using confi rmatory factor analysis to 
obtain factor loadings. 

Table 7.2 shows the factor loadings for a possible composite index. Th e fi ve indicators (chronic 
disease prevalence) split into two factors: 1) asthma and arthritis and 2) ischemic heart disease and 
diabetes. Th e hypertension prevalence indicator was not suffi  ciently associated with either factor. 

Th e value of constructing two indices to assess the prevalence of only four indicators of chronic 
disease is questionable. In other words, although a statistically valid factor analysis was produced, its 
results did not reduce the number of indicators suffi  ciently to be particularly useful.

7.6  What does not having a composite index of the prevalence of 

  chronic disease mean?

One might have concluded that two indices could be created from these data: Factor 1 (asthma 
and arthritis) to describe ‘auto-immune and related disorders’ and Factor 2 (diabetes and ischemic 
heart disease) to describe ‘cardiovascular-related disorders’. However, given the necessary steps for 
validating the indices at each time point, it appears that examining arthritis, asthma, diabetes, 
hypertension, and ischemic heart disease individually would help us best assess the prevalence of 
chronic disease across the province and over time. A separate look at the age- and sex-adjusted rates 
of these chronic diseases could help us to understand the eff ectiveness of related programs and 
services for chronic disease. 

7.6.1  Comparisons to Other Findings 

Our prevalence rates of chronic conditions are similar to those found by the Centers for Disease 
Control and their Behavioral Risk Factor Surveillance System (Kilmer et al., 2008). Th ey also match 
those reported by Lix et al. (2006) and by other Canadian and U.S. researchers. For example, our 
fi nding that Manitoba’s age- and sex-adjusted rate for arthritis in Time 1 (2000/01-2002/03) was 
21.1% is very similar to the U.S. rate of 21.6% for 2003-2005 (Hootman & Helmick, 2006). 

Indicator Factor 1 Factor 2 Factor 1 Factor 2

Arthritis 0.81 0.07 0.82 0.07
Asthma 0.68 -0.39 0.71 -0.40
Diabetes 0.01 0.98 0.01 0.81

Hypertension 0.37 0.30 0.33 0.27
Ischemic Heart Disease 0.43 0.61 0.47 0.67

Source: Manitoba Centre for Health Policy, 2009

Time 1: Time 2:

2000/01 - 2002/03 2003/04 - 2005/06

Table 7.2: Factor Loadings for Chronic Disease Composite Index 
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Th e U.S. rates are the prevalence of self-reported ‘doctor-diagnosed’ rates of arthritis. Rates generated 
from Canadian self-report data for earlier or similar time periods are lower (about 17.6% nationally 
(Perruccio, Power, & Badley, 2006; Perruccio & Badley, 2004; Statistics Canada, 2005c).

Similar to our fi ndings, some of the U.S. prevalence estimates for chronic disease also appear to 
follow a gradient but with socioeconomic status (SES). As will be pointed out in the next chapter, 
there is a strong relationship between SES and health status (i.e., PMR),which makes the results 
comparable. Using self-report data, asthma prevalence in the U.S. was estimated to be between 4.5% 
and 10.5% depending on the SES of the geographic location (Moorman et al., 2007); Manitoba’s 
rates in Time 2 ranged from 7.9% in healthier areas to 1.2% in less healthy areas. Self-report rates of 
asthma prevalence in Manitoba are similar—7.9% (95% CI: 7.0-8.7%) in 2005 (Statistics Canada, 
2005b). In contrast to the signifi cant decrease in asthma rates found in this study, physician-reported 
asthma prevalence appears to have increased over time in the U.S. (from 5.6% in 1995 to 7.2% in 
2003) (Moorman et al., 2007). 

Th e prevalence of diabetes we report here closely follows the estimates reported by the National 
Diabetes Surveillance system (Sanmartin & Gilmore, 2005). Th e Manitoba estimates from survey 
data (Statistics Canada, 2005e) are lower (4.4%, 95% CI: 3.8-5.0%) than those found with 
administrative data algorithms (Hux, Ivis, Flintoft, & Bica, 2002). A recent Ontario study, using 
a validated diabetes database, found an age- and sex-adjusted rate of 8.8%; this rate is close to our 
reported rate for the most recent time period (7.6%) (Lipscombe & Hux, 2007).

Previous population estimates for the prevalence of hypertension in Canada have been largely based 
on in-person surveys with physical measures done in the late 1980s and early 1990s (21.1%) (Joff res, 
Hamet, MacLean, L’italien, & Fodor, 2001) and on patient self-report surveys (15.2%, 95% CI 
14.1-16.3%) (Statistics Canada, 2005f; Statistics Canada, 2005d). Recent hypertension prevalence 
rates out of Ontario using a physical measures method shows an overall prevalence of 21.3% (Leenen 
et al., 2008). In Ontario, another study, using administrative data and a validated case defi nition 
algorithm for hypertension, found an overall age- and sex-adjusted prevalence of 24.5% (Tu, Chen, 
& Lipscombe, 2008). Th is is very close to Manitoba’s adjusted rate (20.1% in Time 2) using a similar 
data source.

Determining the extent of the burden that non-fatal ischemic heart disease places on society 
is diffi  cult as most databases and studies base the presence of cardiovascular disease (CVD) on 
the presentation of an acute event such as an AMI or stroke. Th is makes it diffi  cult to establish 
the prevalence of asymptomatic disease. Public health surveys have been used to determine the 
prevalence of CVD in the ambulatory population. North American surveys indicate that CVD is 
diagnosed more frequently in men than in women who report a prior diagnosis of CVD (5.4% of 
Canadian men versus 4.6% of women and 8.4% of U.S. men versus 5.6% of women) (Manuel, 
Leung, Nguyen, Tanuseputro, & Johansen, 2003; Th om et al., 2006). Typically, Canadian statistics 
have been reported based on estimates of prevalence from self-reports of “heart disease” (Chow, 
Donovan, Manuel, Johansen, & Tu, 2005). Participants of the surveys are asked if they have ever 
had a heart attack, angina (chest pain/tightness), or congestive heart failure (inadequate heart beat). 
Prevalence determined this way is estimated at 5.0% for Canadians over 12 years of age (Frieden, 
2004). Our age- and sex-adjusted prevalence was 5.0% in the Time 1. 
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7.7 Conclusion

We attempted to build a composite index for measuring the burden of chronic disease to help 
document diff erences in prevalence of chronic disease across areas and monitor trends over time. 
Although the index lacked enough face validity for it to be useful, individual indicators of chronic 
disease could be used to evaluate the eff ectiveness of related programs and services for chronic 
disease. 
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CHAPTER 8:  OVERALL HEALTH STATUS 

      Building and Interpreting the Composite Index:
 Combining individual indicators of overall health to portray health status in Manitoba is    
 another means of summarizing the performance of the healthcare system and its eff ectiveness. 

8.1  Intent of the Index 

Th is chapter presents several indicators of the overall health status of a population based on either 
vital statistics or socioeconomic data. Even though a composite index of the indicators is calculated, 
the use of a single indicator has some advantages over the index. Th e main advantages are that the 
indicators are relatively easy to defi ne and calculate, comparable at the national and international 
level, well-understood, established, and can be used by others fairly simply. As well, whereas scores 
from a composite index are not directly interpretable, the scale for a single indicator has direct 
application. For example, a classic overall health indicator is life expectancy, which is defi ned as the 
number of years one is expected to live from birth. Th us, the value of 73 on this measure means that 
someone born would live for 73 years. 

On the other hand, a composite index may better refl ect a complex healthcare system in that the 
scores are typically highly correlated with a number of diff erent measures. If an index and individual 
indicators are available and both are adequate measures, then the choice of which to use would 
depend on the objective of the presentation and the intended audience.

In this chapter, PMR and two additional health status indicators derived from vital statistics will be 
described and presented. Th e two additional measures are similar in form to PMR. Life expectancy is 
one that many people may have heard of, but may not be fully aware of its interpretation. Potential 
Years of Life Lost (PYLL) is based on premature death and takes into account the age at which a 
person died. In addition to these indicators, a number of SES measures, derived from aggregate 
census data, will also be presented. Th e need for healthcare services has been shown to be tied to 
social and economic conditions. Th e health status and socioeconomic indicators will be compared 
to each other and recommendations regarding the use and appropriateness of these indicators will be 
made.

8.2  Premature Mortality Rate

PMRs for the RHAs and Winnipeg CAs are presented Figures 8.1 and 8.2. Th e crude rates can 
be found in Table A4.31 of Appendix 4. Consistent with previous analyses of PMR in Manitoba, 
PMRs declined over time, suggesting an overall improvement in the health status of Manitobans. An 
exception to this general trend is found in the north, where both Churchill and Burntwood show 
increases in PMR. Th is exception was also previously noted by Brownell et al. (2003). 

Among the larger geographical aggregations, there were small improvements over time in PMR in 
both the Rural South and Winnipeg, but there was no change in the north.
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In Winnipeg, the core areas of Downtown and Point Douglas were the exceptions to a generally 
low PMR. Th e same general improvement in PMR over time was found in nearly all Winnipeg 
CAs. However, Point Douglas, which has the highest PMR in Winnipeg, showed no improvement. 
Aggregating Winnipeg CAs into Most Healthy, Average Healthy, and Least Healthy was based 
on PMR, and therefore showed the expected trend of increasing PMR for areas deemed to be less 
healthy. Looking at the change over time, the most improvement was seen in the areas that already 
had the lowest PMRs. 
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Source: Manitoba Centre for Health Policy, 2009 

Figure 8.1: Premature Mortality Rates, by RHA

Age- & sex-adjusted rates per 1,000 residents aged 0-74
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8.3  Life Expectancy

Life expectancy is the average number of years an individual of a given age is expected to live if 
current age-sex-specifi c mortality rates remain stable. Life expectancy is also associated with marital 
status, female gender, higher income, and urban geographical location (Fransoo et al., 2005; 
DesMeules, Manuel, & Cho, 2004). In Manitoba, higher life expectancy is associated with better 
socioeconomic and health conditions (Frohlich & Mustard, 1996). Although life expectancy can be 
calculated for any age, it is most commonly calculated from birth. Life expectancy at birth for the 
RHAs and Winnipeg CAs is presented in Figures 8.3-8.6; because of the substantial diff erence in life 
expectancy between males and females, it is presented separately for the two sexes.

Life expectancy followed the reverse pattern of PMR; where PMR was lowest, life expectancy was 
highest. Rural South had the longest life expectancy and showed improvement over time, whereas 
the north had the shortest life expectancy, and did not show any improvement. Th e same reverse 
relationship was found in the Winnipeg CAs. 
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Figure 8.2: Premature Mortality Rates, by Winnipeg Community Area

Age- & sex-adjusted rates per 1,000 residents aged 0-74
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Figure 8.3: Life Expectancy at Birth for Males, 

by RHA

Figure 8.4: Life Expectancy at Birth for Males, 

by Winnipeg Community Area
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Figure 8.6: Life Expectancy at Birth for Females, 

by Winnipeg Community Area

Figure 8.5: Life Expectancy at Birth for Females, by RHA
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8.4  Potential Years of Life Lost (PYLL) 

PYLL measures the number of years of life lost prior to a given age in the population (in this study 
we used age 75) (Romeder & McWhinnie, 1977). As an alternate measure of premature mortality, 
PYLL gives greater weight to death occurring at a younger age than to those at older ages. PYLL is 
calculated by subtracting the actual age of death from age 75 for each person, dividing the total of 
these values by the total population under age 75; this is presented as ‘years lost per thousand people’. 
By emphasizing the loss of life at an early age, PYLL focuses attention on the need to deal with the 
major causes of such deaths, including cancer, injuries, suicide, and cardiovascular disease, in order 
to improve health status. A potential drawback is the inability to determine why PYLL rates between 
areas or groups of people might be diff erent (or similar), as the death of a one-year-old contributes 
74 years of life lost while the death of a 74-year-old contributes only one potential year of life lost. 
PYLL may be best interpreted in conjunction with PMR; for areas with similar PMR but dissimilar 
PYLL, the measure can off er an indication of the relative age of premature deaths between the areas. 
As with life expectancy and PMR, PYLL varies with gender, socioeconomic status, and geographical 
area.

Rates of PYLL are presented in Figures 8.7 and 8.8. Similar to PMR and life expectancy, the trend 
of lower rates in the south and higher rates in the north was also found here. Unlike PMR and life 
expectancy, however, the trends were much less consistent. One RHA with a relatively low PMR, 
Assiniboine, had a higher than expected PYLL. On its own, this would not be interpretable, but, 
given its low PMR, we can deduce that mortality amongst younger people was also higher here than 
in the other areas. As well, in Winnipeg CAs the rates were less consistent with PMR than with life 
expectancy. Th e one Winnipeg CA that stands out is Inkster, which had a relatively low PYLL. Also 
apparent with PYLL, as opposed to both PMR and life expectancy, is that rates did not consistently 
improve over time among either the RHAs or the Winnipeg CAs.
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Figure 8.8: Potential Years of Life Lost, 

by Winnipeg Community Area
Age- & sex-adjusted rates per 1,000 residents aged 1-74

Figure 8.7: Potential Years of Life Lost, by RHA
Age- & sex-adjusted rates per 1,000 residents aged 1-74



Chapter Eight: Overall Health Status88

8.5  Self-Rated Health

Th e last health status indicator to be examined is a subjective measure of health status which we 
calculated from the CCHS (cycles 1.1, 2.1, and 3.1). Self-rated health was assessed on the survey 
with the following question:

 “In general, would you say your health is: Excellent? Very good? Good? Fair? Poor?”

Respondents were told that health referred not only to the absence of disease or physical injury or 
disability, but also to mental and social well-being.

Self-rated health is known to be related to premature mortality, but does not depend on health 
records or contacts with the health system in order to describe health status. Th e proportion of 
respondents who indicated that that their health was either excellent or very good was calculated; we 
combined the three cycles of the CCHS in order to provide greater reliability for smaller geographic 
regions. Th ese proportions are presented in Figure 8.9 and 8.10. Th e crude rates can be found in 
Table A4.33 of Appendix 4.

Self-rated health was highest in regions with lower PMRs and lowest in regions with higher PMRs. 
Th is pattern was present across RHAs and across Winnipeg CAs.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

South Eastman

Central

Assiniboine

Brandon

Interlake

North Eastman

Parkland*

Nor-Man

Burntwood/Churchill*

Rural South

North*

Winnipeg*

Manitoba

MB Average

* indicates percentage was statistically different from Manitoba's average

Source: Manitoba Centre for Health Policy, 2009 

Figure 8.9: Percentage of Respondents Who Rated Their Health as 

'Very Good' or 'Excellent', by RHA 
Age- and sex-adjusted percentages
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Figure 8.10: Percentage of Respondents Who Rated Their Health as 
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8.6  Census-Based Measures of Socioeconomic Status

Th e relationship between an individual’s SES and health has been well established (Mustard, 
Derksen, Berthelot, Wolfson, & Roos, 1997; Ecob & Smith, 1999). Although it might be considered 
a precursor or cause of health status versus a direct measure of health status like PMR, SES can be a 
powerful measure for both research and policy. As already noted, it is very highly correlated with the 
health status indicators presented in this chapter. For population-based research, the Canadian census 
has been most useful in providing a rich array of information on social and economic characteristics 
of people living in relatively small geographic areas. Various measures based on the census have 
been used over the years, with some researchers considering either income or education as the single 
most important factor determining SES; while others have also considered aspects such as marital 
status, household composition, and living conditions. All of these measures incorporate the implicit 
assumption that some groups of people are “deprived” compared to others, a concept that was well-
articulated by Townshend (1987). He proposed that there are two types of deprivation—social and 
material—that are related to health outcomes. 

Typically, measures of deprivation or SES attempt to provide a single indicator. Townshend (1987) 
developed a single measure of deprivation that encompasses both material and social deprivation. 
Likewise, the MCHP has developed the Socioeconomic Factor Index (SEFI) (Frohlich & Mustard, 
1996), a score, based on census data that refl ects non-medical social determinants of health and 
includes factors such as age, single parent status, female labour force participation, unemployment, 
and education. Salmond and others (Salmond, Crampton, & Sutton, 1998; Salmond & Crampton, 
2002) also developed a measure based on several variables from the New Zealand census. All of 
these SES measures have been shown to be highly correlated with mortality, indicating that they 
may also be good measures of overall health status. However, whether they are measures of material 
deprivation or social deprivation, or some combination of the two, is debatable. 

In the following section, four census-based measures of neighbourhood SES are presented; two 
are single-factor indicators developed by MCHP, and two are based on recent work in Canada 
developing a separate indicator for material deprivation and social deprivation.

8.6.1  Socioeconomic Factor Index 

MCHP has used SEFI for over a decade. SEFI can be calculated for dissemination areas (DA), the 
smallest areas reported by Statistics Canada for the Canadian census. It was developed as an area-level 
measure of SES, and is derived from the six aforementioned census measures using factor analysis, 
similar to the method used to develop the composite indices presented in the previous chapters. Th e 
SEFI value for a DA is assigned to the individuals residing in that area. Similar to the composite 
indices, a value of 0 on the SEFI represents the Manitoba average with 95% of scores falling within 
±2 points.

Although the intent of SEFI is to refl ect some degree of material and/or social deprivation, it 
does not include a measure of income or material wealth, primarily due to measurement and 
reporting issues for income in the censuses conducted prior to 1996. Substituting for income are 
two highly correlated variables that are also thought to refl ect SES in their own right: educational 
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attainment and employment. Both use factor scores derived from an analysis of several age specifi c 
rates including high school graduation and employment. In addition to these two measures, the 
proportion of single-parent families, proportion of female-headed single-parent families, proportion 
of women in the labour force, and the age dependency ratio (defi ned as the number of people in an 
area over the age of 65 divided by the number of people under 65) are included in the calculation 
of SEFI scores. Several studies and reports have shown a very strong relationship between SEFI and 
various health outcomes (including PMR) (Frohlich & Mustard, 1994; Frohlich & Mustard, 1996; 
Frohlich & Carriere, 1997; Martens et al., 2002).

Th e advantage of SES indicators such as SEFI over health-based indicators is that the SES indicators 
can be calculated for very small areas and are available every fi ve years. Calculations for PMR and life 
expectancy require either a much larger population for the same time period (i.e., a larger geographic 
area), or a much longer time period for a small geographic area due to the rarity of the outcome 
(death).

  As part of the current study, we constructed a modifi ed version of the SEFI, provisionally called 
Socioeconomic Factor Index-Version 2 (SEFI-2), which incorporates four census variables. From 
the original SEFI, the overall unemployment rate, the proportion of adults without high school 
education, and the proportion of single parent families were retained. Average household income 
(now available due to changes made in the reporting of income on the census, as well as in the way 
census data is now disseminated) was added. Th ree variables that were part of the original SEFI were 
excluded: the age-dependency ratio (its loading on the original SEFI is quite low); the proportion of 
female-headed single-parent families (deemed redundant since we included the proportion of single 
parent families and most of these are female-headed); and female labour force (deemed redundant 
since we included the overall employment rate). SEFI-2 is easier to construct, and by including a 
measure of income, has greater face validity than the original SEFI as a measure of SES.

Figures 8.11 and 8.12 present the SEFI scores for the RHAs and Winnipeg CAs. Th e corresponding 
scores for SEFI-2 are presented in Figures 8.13 and 8.14. For both measures, there was a strong 
relationship with PMR. Areas with a higher PMR tended to have higher SEFI and SEFI-2 scores, 
and areas with lower PMR tended to have lower SEFI and SEFI-2 scores. 
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Figure 8.12: Socioeconomic Factor Index (SEFI) Scores, 

by Winnipeg Community Area, 2005/06

Figure 8.11: Socioeconomic Factor Index (SEFI) Scores, by RHA, 2005/06
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Figure 8.14: Socioeconomic Factor Index - Version 2 (SEFI-2) 

Scores, by Winnipeg Community Area, 2005/06

Figure 8.13: Socioeconomic Factor Index - Version 2 (SEFI-2) Scores,

 by RHA, 2005/06
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  8.6.2  Social and Material Deprivation Indices

Based on previous research (Pampalon & Raymond, 2000; Philibert, Pampalon, Thouez, & 
Loiselle, 2002) we selected six census variables that were thought to primarily refl ect either 
material deprivation or social deprivation. To measure material deprivation, we used income 
(average household income), education (proportion of people without high school diplomas), 
and employment (unemployment rate). To measure social deprivation, three family household 
measures were used: proportion of people separated, divorced, or widowed; proportion of people 
living alone; and proportion of people who had moved within the previous fi ve years. As expected, 
a factor analysis on these six variables indicated that they separated into two distinct groups (see 
Table 8.1). The factor scores derived from the analysis were used to represent the two components 
in further analyses. Figures 8.15 and 8.16 present the scores for the Material Deprivation and Social 
Deprivation Indices scores for the RHAs and Winnipeg CAs. As with SEFI, a value of 0 on this 
variable represents the average person, with 95% of scores within ±2 points.

For the RHAs, while material deprivation appeared to increase in areas with a higher PMR, there 
did not appear to be a consistent trend with social deprivation. The same was generally true for 
the Winnipeg CAs, although the relationship between social deprivation and PMR appears to be 
stronger. In addition to these overall trends with PMR, there also appeared to be some differences 
between Winnipeg and Brandon (urban areas) and the RHAs, with material deprivation being much 
lower in the two urban areas than in the rural RHAs; the opposite was true for social deprivation.

Indicators                           Social Deprivation        Material Deprivation

Average Household Income -0.41 -0.75

Labour Force Participation 0.05 0.61

No High School Graduation -0.15 0.89

Separated, Divorced or Widowed 0.82 0.15
Live Alone 0.87 0.12
Moved in the Past 5 Years 0.74 -0.08

"Labour Force Participation" = Unemployment rate for labour force participation for population aged 15 years and older
"No High School Graduation" = Proportion of population 15 years and older without high school graduation
"Separated, Divorced or Widowed" = Proportion of population 15 years and older separated, divorced or widowed
"Live Alone" = Proportion of population living alone
"Moved in the Past 5 Years" = Proportion of population that moved in the past 5 years

Table 8.1: Factor Loadings for Social and Material Deprivation, Manitoba, 2005/06

Source: Manitoba Centre for Health Policy, 2009
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Figure 8.15: Social & Material Deprivation Indices' Scores, by RHA, 2005/06

Figure 8.16: Social & Material Deprivation Indices' Scores, 

by Winnipeg Community Area, 2005/06
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8.7  Comparing the Indicators

The health status indicators presented in this chapter represent some of the most familiar, well-
tested, and validated health measures. Although they are all intended to represent general health 
status of a population, the pattern of values on these indicators across the geographic regions of 
Manitoba were not identical. Table 8.2 is a correlation matrix of the health and SES indicators 
presented in this chapter. A correlation of +1 represents a perfect positive relationship (as one 
indicator increases, the other indicator also increases at a known rate). A correlation of -1 would 
also be a perfect relationship, but as one indicator increases, the other indicator decreases. A single 
indicator (average household income) from the census was included in this analysis to look at 
whether the creation of a composite census indicator was really necessary.

Th e three health indicators were all highly related in expected ways. As PMR or PYLL increased, 
life expectancy decreased. Th e correlation between life expectancy and PYLL was the lowest. Th is 
pattern of strong relationships was generally true of the SES indicators as well, with one apparent 
exception—the Social Deprivation Index score did not correlate well with any of the other SES 
indicators. 

Comparisons between the health and SES indicators reveal that the SEFI and SEFI-2 had the 
strongest relationships with all three health sentinel indicators, although the Material Deprivation 
Index was close. SEFI-2 had slightly lower correlations with PMR than the original SEFI. Average 
household income alone was clearly weaker than SEFI, SEFI-2, or the Material Deprivation Index, 
suggesting that the composite measures are more desirable than a single indicator from the census. In 
contrast, social deprivation had an almost nil relationship with the health status indicators. 

PMR .86** -0.93** -0.54** 0.91** 0.80** 0.66** 0.03 -0.63**
PYLL -0.86** -0.47** 0.82** 0.85** 0.76** -0.07 -0.70**

Life Expectancy
†  0.51** -0.84** -0.79** -0.68**  0.06   0.62** 

Excellent/Very Good Self-

Rated Health
-0.56** -0.55** -0.50**     0.28‡   0.37**

SEFI 0.89** 0.75** 0.01 -0.72**
SEFI-2 0.96** -0.12 -0.89**

Material Deprivation  -0.29* -0.86**
Social Deprivation -0.08   

†Only life expectancy (calculated at birth) for males was included in this table; correlation patterns were similar for females.
‡ p<.05
* p<.01
** p<.001

Source: Manitoba Centre for Health Policy, 2009

Spearman Correlation Coefficient

Social 

Deprivation

Average 

Household 

Income

SEFI-2
Material 

Deprivation
PYLL

Excellent/Very 

Good Self-Rated 

Health

SEFI
Life 

Expectancy
† 

Table 8.2: Correlations between Health and SES Sentinel Indicators: Manitoba
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In fact, its strongest relationship with a health indicator occurred in an unexpected direction—it 
correlated positively with self-rated health, which means that areas where residents rated their 
health better were also more likely to have higher rates on the measures that comprise the Social 
Deprivation Index (i.e., living alone, separated/divorced/widowed, movers). Th e reason for this still 
needs to be determined. 

Th e fact that all of these measures were so highly correlated gives each a high degree of convergent 
validity. Measures such as self-reported health status, PMR, and SEFI are all gathered from diff erent 
data sources for diff erent purposes, yet are all quite consistent in how Manitoba areas are ranked. 

8.8  Combining the Rates into an Index

Th e health status indicators presented in this chapter can also be compared by creating a composite 
index. Th e relative loadings of the indicators to a composite index can indicate how well each of the 
individual indicators corresponds to a more global measure of health status. Table 8.3 presents the 
factor loadings for the health status indicators. In addition, average household income was included 
in order to assess whether a single SES indicator would perform in a manner similar to the derived 
SES factors (i.e., SEFI and the deprivation indices). Most of the loadings were quite high with three 
exceptions: social deprivation, average household income, and self-rated health. Th e remaining 
measures all had loadings with an absolute value greater than 0.90. Two conclusions can be drawn 
from this. First, because of the very high loadings, any single one of those measures would be, for 
practical purposes, as good as a composite measure of health status. Second, the socioeconomic 
measures derived from the census are as good as the measures derived from the administrative health 
data as indicators of a region’s health status. 

Indicator Factor 1

PMR 0.93
SEFI 0.94
SEFI-2 0.97
PYLL 0.91
Life Expectancy -0.90
Social Deprivation -0.26
Material Deprivation 0.92
Self-Rated Health (excellent / very good) -0.73
Avg Household Income -0.72

Source: Manitoba Centre for Health Policy, 2009

Table 8.3: Factor Loadings for the Health Status Composite Index 
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8.9  Index Scores for Health Status

Figure 8.17 and 8.18 display the Health Status Index scores for the RHAs and Winnipeg CAs. Due 
to the time period required for calculating PMR and the fact that the census is only conducted once 
every fi ve years, an analysis of multiple time periods was not possible. Th e pattern for the Health 
Status Index scores is indistinguishable from that for PMR or the other indicators that had high 
contributions, such as SEFI-2.
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Figure 8.17: Factor Scores for the Health Status Composite Index, by RHA, 
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8.10  Conclusion

As seen in this chapter, there are a number of well-established and validated measures of overall 
population health status that can be calculated fairly easily for Manitoba RHAs and Winnipeg 
CAs. They are based on either administrative health data or on readily available census data from 
Statistics Canada. Although one group of indicators measures vital statistics related to health (i.e., 
deaths) and another group measures the economic and social characteristics of residents, they both 
lead to the same results regarding the relative health status of the regions. In fact, measures such as 
PMR and SEFI-2 are so similar in their assessment of RHAs and CAs that they could be considered 
interchangeable. In addition, together they form a very strong composite measure. 

Th e need for a composite index, however, is questionable. Six of the indicators loaded so strongly on 
the index that any of them could substitute for it. Two of these measures (life expectancy and PMR) 
have a distinct advantage over a composite index. Life expectancy is familiar to a wide audience and 
requires little or no explanation. PMR is straightforward to explain, and the scale is directly applied 
and understandable (deaths/1000 persons). Given the similarity between the pattern of results across 
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RHAs for these two indicators, the choice between PMR and life expectancy as a gauge of overall 
health may seem inconsequential. Th e advantage of PMR as a measure is that changes in it over time 
are much more dramatic than changes in life expectancy, which allows for improvements or declines 
to become apparent over relatively short periods of time. 

A composite index on the other hand, would provide a score somewhere between -3.0 and +3.0. Th e 
value on the index has no concrete application or immediate meaning. As a relative measure, it can 
tell you whether one area is doing better than another area. Given the strong correlation between 
the Index and its constituent indicators, it would be much more direct to simply use one of the 
indicators when talking about overall health status.
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CHAPTER 9:  CONCLUSIONS AND RECOMMENDATIONS

9.1 Summary of Findings

Th e development of composite indices of health system performance presents many challenges. 
Even when “successful”, the application of the composite index scores to policy may be fraught 
with diffi  culty. Choosing a statistical method that ensures that each of the indicators in an index is 
correlated with the index score may make the construction of composite indices more diffi  cult, but 
it also ensures that there is a high probability that the index scores apply to each and every one of the 
indicators. Th is can be contrasted with approaches that simply sum a number of disparate indicators, 
such that identical scores can be reached by a variety of means. In that case, the index score has little 
practical meaning for a policy-maker, unless each of the indicators is individually examined. Th e 
following is a summary of our fi ndings.

A statistically viable Prevention and Screening Composite Index was constructed from administrative 
data of rates of mammography, Pap tests, infl uenza vaccines for seniors, and immunizations for two-
year-olds. Th e Index demonstrates how these rates work together to give a picture of how a region 
prevents and screens for cancer and infection. While comparisons across RHAs were consistent, the 
trends over time amongst the four indicators were not consistent. At least one indicator signifi cantly 
declined over time, but this was masked by increases in the rates for other indicators. Th e Index 
scores therefore did not refl ect the time trends for each of the individual indicators. Th is potential 
pitfall of the Index must be taken into consideration when constructing or applying this composite 
index.

A statistically viable Healthy Living Composite Index was constructed from Manitobans’ responses 
from cycles 2.1 and 3.1 of the CCHS. Measures of health-promoting behaviours, such as healthy 
eating and physical activity, and health-risk behaviours, such as smoking and binge alcohol use, 
were used to build the Index. By examining the two factors comprising the Index, one obtains an 
indication of how relative rates of health-promoting and health-risk behaviours are related to PMR, 
an indicator of overall health. Th e need for a composite index may be questionable, however, given 
that the Health-Risk Behaviour Index is most strongly related to PMR and consists of only two 
indicators.

Th e statistically viable Surgical Wait Times Composite Index comprised wait times for six elective 
procedures and provides a picture of how long a region’s residents wait for surgery relative to other 
regions. Th e average index scores for all RHAs increased, which means that wait times for six 
common surgical procedures increased in length. In addition, waiting times for surgery appeared 
to be shorter in RHAs with the highest PMRs. Th is index may be appropriate, but any eff orts 
to infl uence wait times for select indicators, or substantial changes in wait times for only select 
indicators, may pose problems for future use. Index scores may no longer refl ect the pattern of eff ects 
occurring amongst all of the indicators—one of the conditions of a good composite described at the 
outset.



Chapter Nine: Conclusions and Recommendations102

We attempted to construct two quality of care composite indices in order to identify how frequently 
proven care initiatives (primary care and pharmaceutical use) are applied to the relevant populations. 
A viable index would create a summary measure to monitor how effi  ciently and eff ectively we are 
delivering the best possible care for the best possible outcomes. Th e a priori hypothesis assuming the 
ability to construct two quality of care indices, refl ecting quality in primary care and pharmaceutical 
use, did not hold up. 

We also attempted to construct a composite index of the prevalence of chronic disease to help 
monitor overall patterns amongst a set of diseases (arthritis, asthma, diabetes, hypertension, and 
ischemic heart disease). Th e index would help identify when measures for prevention or control 
might be working. Th e fi ve diseases did not vary together in a systematic manner. Any score on such 
an index would not be particularly useful to policy planners as it would be impossible to tell which 
diseases may be responsible for increasing or decreasing index scores; and in fact, a stable score across 
time could be the result of two reverse trends in diseases. 

Finally, we constructed a statistically viable Health Status Composite Index comprising several 
indicators of health and SES. Th ese indicators were all highly correlated across Manitoba, as refl ected 
in the very high factor loadings found in the analysis. Th is result attests to their value as measures of 
the overall health status of the population. At the same time, however, this high correlation calls into 
question the need to aggregate them into a composite index; any one of the indicators would provide 
as accurate a comparison of the RHAs as would the Index.

9.2 Limitations of Composite Indices

In addition to some of the concerns about specifi c composite indices raised above, another potential 
limitation of using them is that they would still leave a policy-maker in an RHA or a Manitoba 
government offi  cial wondering what to do when scores go up and/or down over time. Part of the 
answer to this is with the underlying indicators. It may be that only one or two of the indicators are 
responsible for the change in the index scores. In this case, programs or evaluations could be put into 
place to improve performance where needed, or policy-makers could further examine areas where 
improvement is apparent. Th is need to examine the individual indicators even when a composite 
index is valid and reliable, however, makes the very development of an index a questionable 
endeavour. If the intent of a particular composite index is simply to rank or grade regions without 
regard to the means by which the areas attain a particular overall score, then perhaps it is appropriate. 

One index that may be more directly applicable, given the nature of recent national and provincial 
policy, is the Surgical Wait Times Index. Th is Index can serve as a bellwether for assessing the impact 
of the CIHI target times for more high profi le procedures (i.e., hip and knee replacement and cardiac 
surgical procedures) on the wait times for less high profi le procedures that are included in the Index. 
Changes in this index can indicate whether an emphasis on the procedures reported to CIHI has 
resulted in increased waiting times for these elective procedures, due to demand for surgical staff  
and space. On the other hand, if the Index remains constant or declines over time, it would suggest 
that the system is capable of handling any increased demand due to eff ective policy or system 
modifi cations.
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Th is exercise in creating composite indices for healthcare or population health status, has highlighted 
the problems related to these measures. Depending on the intent of the indices, they may or may 
not be appropriate. In the current context, the application of summary measures of health system 
performance or population health status appears to be of limited utility for one of several reasons: the 
indicators are too divergent to be meaningfully combined, the trends over time in the indices may 
mask opposing trends within the indicators, or the result of the index may not be worth the eff ort 
(e.g., where an index is composed of only two indicators or the loadings are uniformly very high). 
Due to these concerns, a summary measure of healthcare may simply be impractical. Th e current use 
of individual indicators such as PMR, life expectancy, or SEFI is recommended for an overall health 
status measure. In most cases, for separate components of the healthcare system, approaches that 
consider individual indicators appear to be preferable to composite indices.
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GLOSSARY

Acronyms used in this report:

 AMI    Acute myocardial infarction
 CA    Community Area
 CCHS    Canadian Community Health Survey
 CIHI    Canadian Institute for Health Information
 CVD    Cardiovascular disease
 HDI    Human Development Index
 ICD-9-CM   International Classifi cation of Diseases 9th Revision with Clinical   
    Modifi cations
 ICD-10-CA/CCI  International Classifi cation of Diseases 10th Revision with Canadian   
    Enhancements / Canadian Classifi cation of Health Interventions
 MCHP   Manitoba Centre for Health Policy
 MHHL   Manitoba Health and Healthy Living
 OHSAI   Overall Health System Attainment Index
 Pap    Papanicolaou
 PMR    Premature mortality rate
 PYLL    Potential years of life lost
 Repository   Population Health Research Data Repository
 RHA    Regional Health Authority
 SEFI    Socioeconomic Factor Index
 SEFI-2   Socioeconomic Factor Index–Version 2
 WHO    World Health Organization

Acute Myocardial Infarction (AMI)

Also known as a heart attack, a myocardial infarction occurs when the heart muscle (the 
myocardium) experiences sudden (acute) deprivation of circulating blood. Th e interruption of 
blood is usually caused by narrowing of the coronary arteries leading to a blood clot. Th e clogging 
frequently is initiated by cholesterol piling up on the inner wall of the blood vessels that distribute 
blood to the heart muscle. See Table A3.1 for the codes used to identify this condition.

Administrative Data

Information collected “usually by government, for some administrative purpose (e.g., keeping track 
of the population eligible for certain benefi ts, paying doctors or hospitals), but not primarily for 
research or surveillance purposes” (Spasoff , 1999). MCHP research uses administrative data from 
hospital discharge summaries, physician billing claims, claims for prescription drugs, and other 
health related data. Using these data, researchers can study the utilization of health resources over 
time and the variations in rates within and across the provinces. 



Glossary122

Arthritis

Infl ammation of one or more joints which causes pain or impaired function. See Table A3.1 for the 
codes used to identify this condition. 

Asthma

A disease in which infl ammation of the airways causes airfl ow into and out of the lungs to be 
restricted. See Table A3.1 for the codes used to identify this condition.

Beers’ Criteria

A list of drugs, compiled and updated by expert review panels, that should be avoided for use by 
older adults as they are generally thought to be ineff ective or to place older adults at an unnecessary 
high risk of experiencing adverse events. Th ese medications typically have strong anticholinergic and 
sedating properties or place older adults at an increased risk of drug addiction and falls.

Benzodiazepines

Benzodiazepines belong to the group of medicines called central nervous system depressants 
(medicines that slow down the nervous system). See Table A3.1 for the codes used to identify these 
medications.

Beta-Blocker

Beta-blockers, properly known as beta-adrenergic blocking drugs, have been shown to lower the risk 
of subsequent heart attacks. See Table A3.1 for the codes used to identify this medication.

Bootstrapping 

“A technique for estimating the variance and the bias of an estimator by repeatedly drawing random 
samples with replacement from the observations at hand. One applies the estimator to each sample 
drawn, thus obtaining a set of estimates. Th e observed variance of this set is the bootstrap estimate 
of variance. Th e diff erence between the average of the set of estimates and the original estimate is the 
bootstrap estimate of bias” (Last, 1995). 

Canadian Community Health Survey (CCHS)

Th e CCHS was conducted by Statistics Canada to provide regular and timely cross-sectional 
estimates of health determinants, health status and health system utilization for 136 health regions 
in Canada, including the territories. Survey respondents were sampled from 11 regions in Manitoba. 
Respondents were 12 years of age and older; the sampling methodology was designed to ensure 
over-representation of youth under 19 years of age and seniors 65 years of age and older. Th e survey 
excludes populations living on Indian Reserves, Canadian Forces Bases, in some remote areas, and 
those not living in households. 
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Canadian Institute for Health Information (CIHI)

“An independent, not-for-profi t organization that provides essential data and analysis on Canada’s 
health system and the health of Canadians” (CIHI, 2009).

Carotid Endarterectomy

Also called carotid artery surgery, it is the surgical removal of plaque from the carotid artery to 
improve blood fl ow to the brain. See Table A3.1 for the codes used to identify this procedure.

Carpal Tunnel Release

Surgical release of pressure on the nerve in the carpal tunnel in the wrist. See Table A3.1 for the 
codes used to identify this procedure.

Cataract

Clouding of the normally clear lens of the eye, thereby preventing light from passing through. Th is 
results in blurred and distorted vision, sensitivity to light and glare, and increasing nearsightedness. 
Surgery involves replacing the lens of the eye with an artifi cial lens. See Table A3.1 for the codes used 
to identify this procedure.

Cervical Cancer

Cancer of the uterine cervix, the portion of the uterus attached to the top of the vagina. 
Papaniculaou (Pap) tests screen for—but do not diagnose—pre-cancerous changes and cancer. See 
Table A3.1 for the codes used to identify this condition.

Cholecystectomy

Surgical removal of the gallbladder. It can be done through an abdominal incision (open 
cholecystectomy) or through smaller incisions using a small video camera on a tube called a 
laparoscope (laparoscopic cholecystectomy). See Table A3.1 for the codes used to identify this 
procedure.

Composite Index

A mathematical combination of individual indicators or measures that represent diff erent aspects of a 
single but larger concept (Saisana & Tarantola, 2002). 

Confi dence Interval 

An interval, calculated from data, which contains a population parameter, such as the population 
median or mean, with specifi ed probability. For example, a 95% Confi dence Interval (written as 
95% CI) would have a 95% probability of containing the true population value. 
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  Diabetes

A chronic condition in which the pancreas no longer produces enough insulin (type I diabetes) or 
when cells stop responding to the insulin that is produced (type II diabetes), so that glucose in the 
blood cannot be absorbed into the cells of the body. See Table A3.1 for the codes used to identify 
this condition.

Dissemination Area (DA)

“A small, relatively stable geographic unit composed of one or more blocks. It is the smallest standard 
geographic area for which all census data are disseminated. DAs cover all the territory of Canada.” As  
of 2001 the DA replaces the enumeration area as a basic unit for dissemination (Statistics Canada, 
2007).

Drug Program Information Network (DPIN) 

An electronic, on-line, point-of-sale prescription drug database. Initiated in 1994, it connects 
Manitoba Health and Healthy Living (MHHL) and all pharmacies in Manitoba to a central database 
maintained by MHHL. Information about pharmaceutical dispensations is captured in real time for 
all Manitoba residents (including Registered First Nations), regardless of insurance coverage or fi nal 
payer. DPIN facilitates payment administration for eligible drug costs, incorporating functions such 
as real-time adjudication, and collects high-quality data on all prescriptions issued to Manitobans 
such as drug, dosage, and prescription date. Data from prescription drug claims are contained in the 
Drug Database at MCHP. 

Factor Analysis

A statistical procedure that identifi es the common variance amongst a set of observed variables 
(i.e., indicators), and creates a factor (i.e., index) comprised of that common variance. Th e factor 
scores are calculated with a linear equation that incorporates a weighted contribution of each of the 
variables that are included in the analysis. Th e contribution (i.e., weight) of each variable is relative 
to the amount of variance in common with the other variables.

Fee-for-Service

A method of payment whereby physicians bill for each service rendered, according to a pre-arranged 
schedule of fees and services. Physicians who are paid on a fee-for-service basis fi le a claim for each 
service rendered and are responsible for their operating costs.

Fiscal Year

For most Canadian government agencies and health care institutions this is defi ned as starting April 
1 and ending the following year at March 31. For example, the 2005/06 fi scal year would be April 1, 
2005 to March 31, 2006, inclusive.
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Generalized Linear Model

A unifi ed class of models for regression analysis of independent observations of a discrete or 
continuous response. A characteristic feature of GLMs is that a suitable non-linear transformation 
of the mean response is a linear function of the covariates. GLMs provide a unifi ed method for 
analyzing diverse types of univariate responses (e.g., continuous, binary, counts). GLMs are actually 
collections of regression models; they include as special cases the standard linear regression for 
normally distributed continuous outcomes, logistic regression models for a binary outcome, and 
Poisson or negative binomial regression models for counts.

Hernia Repair

Surgical repair of a hernia (i.e., protrusion of underlying tissue through a weakness in a muscular 
wall—usually of the lower abdomen). See Table A3.1 for the codes used to   identify this procedure.

Hospital Abstract Database 

Database containing hospital discharge abstracts, which are computerized records containing 
information taken from patients’ medical charts that are created at the time of discharge from an 
acute care hospital. 

Hypertension

Primary hypertension is often referred to as high blood pressure. Th e “tension” in hypertension 
describes the vascular tone of the smooth muscles in the artery and arteriole walls. It accounts 
for over 90% of all cases of hypertension in the U.S. and develops without apparent causes. 
Hypertension is a major health problem, especially because it often has no symptoms. If left 
untreated, hypertension can lead to heart attack, stroke, enlarged heart, or kidney damage. See Table 
A3.1 for the codes used to identify this condition. 

International Classifi cation of Diseases (ICD)

A classifi cation system of diseases, health conditions, and procedures developed by the World Health 
Organization, which represents the international standard for the labeling and numeric coding 
of diseases and health related problems. Within this system, all diseases / conditions are assigned 
numbers in hierarchical order. Th ere are several versions of the ICD coding system, including ICD-
8, ICD-9, ICD-9-CM (Clinical Modifi cations), ICD-O (Oncology), ICD-10 and ICD-10-CA 
(Canadian Enhancements). 

Ischemic Heart Disease 

Heart problems caused by narrowed heart arteries. When arteries are narrowed, less blood and 
oxygen reaches the heart muscle. Also called coronary artery disease and coronary heart disease. See 
Table A3.1 for the codes used to identify this condition. 
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Life Expectancy 

Th e average number of years an individual of a given age is expected to live if current age-sex-specifi c 
mortality rates remain stable. Life expectancy is a commonly accepted indicator of population health. 
Typically calculated at birth, this indicator has the advantage of describing the experience of all 
people in the population, not just those 0-74 (as for the premature mortality measure). May also be 
calculated at any age (i.e., age 65). 

Mammography

A procedure to determine if a woman has breast cancer or a breast tumor, it is commonly used for 
breast cancer screening. Mammograms can show most breast cancer two to three years before it can 
be detected through self-exams. Manitoba has a province-wide breast screening program operated 
by the Manitoba Breast Screening Program. See Table A3.1 for the codes used to identify this 
procedure.

Manitoba Breast Screening Program

Operated by CancerCare Manitoba (formerly known as Manitoba Cancer Treatment and Research 
Foundation), the breast screening program began in mid-1995 and involves the delivery of 
mammography screening through a province-wide program. Th e goal of the program is to screen 
70% of Manitoba women age 50-69 every two years, approximately 33,000 women per year. It is 
recommended that all women between 50 and 69 years of age be screened every two years for breast 
cancer or breast tumors. Manitoba Breast Screening Program website: http://www.cancercare.mb.ca/
home/patients_and_family/prevention_and_screening/manitoba_breast_screening_program/.

Manitoba Immunization Monitoring System 

A population-based monitoring system that provides monitoring and reminders to help achieve high 
levels of immunization. Immunization status is monitored by comparing the system record and the 
recommended schedule. 

Material Deprivation Index

A factor score derived from 2001 Census data that refl ects the deprivation of goods and conveniences 
and includes the following indicators: average household income, unemployment rate, and high 
school education rate (Pampalon & Raymond, 2000).

Negative Binomial Distribution 

A discrete probability distribution appropriate for analyzing count data when an event is relatively 
rare, but is highly variable over the entire population. Th e negative binomial distribution is often 
employed in regression analyses when the Poisson distribution results in an over-dispersed model.
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Papaniculaou (Pap) Test

A test for cancer, especially of the female genital tract, in which a smear of exfoliated cells from a 
female’s cervix is specially stained and examined under a microscope for pathological changes. See 
Table A3.1 for the codes used to identify this procedure.

 Physician Claims 

Claims that are submitted to the provincial government by individual physicians for services they 
provide. Fee-for-service physicians receive payment based on these claims, while those submitted by 
physicians on alternate payment plans are for administrative purposes only. Th e physician claims data 
fi le is part of the Population Health Research Data Repository. 

Poisson Distribution

Th e pattern usually followed by a set of results in which the measurements are counts. It is a special 
case of the binomial distribution in which the number of individuals is very large and the chance of 
one of the two possible outcomes occurring is very small. 

Population Health Research Data Repository (Repository)

A comprehensive collection of administrative, registry, survey, and other databases primarily 
comprising residents of Manitoba housed at the Manitoba Centre for Health Policy (MCHP). It was 
developed to describe and explain patterns of health care and profi les of health and illness, facilitating 
inter-sectoral research in areas such as health care, education, and social services. Th e administrative 
health database, for example, holds records for virtually all contacts with the provincial healthcare 
system, the Manitoba Health Services Insurance Plan (including physicians, hospitals, personal care 
homes, home care, and pharmaceutical prescriptions) of all registered individuals. MCHP acts as 
a steward of the information in the Repository for agencies such as Manitoba Health and Healthy 
Living. 

Potential Years of Life Lost (PYLL)

An indicator of premature mortality (death before age 75), which gives greater weight to causes of 
death occurring at a younger age than to those at later ages. Th is measure is calculated by subtracting 
the actual age of death from 75, dividing the total potential years of life lost by the total population 
under age 75, and then presented as “years lost per thousand people.” By emphasizing the loss of 
life at an early age, PYLL focuses attention on the need to deal with the major causes of such early 
deaths—cancer, accidents and cardiovascular disease—in order to improve health status. PYLL has 
also been found to vary with characteristics such as sex, socioeconomic status and place of residence. 

Premature Mortality Rate (PMR)

Th e rate of deaths of residents aged 0-74 years, per 1,000 residents in this age range. Th e values are 
standardized to account for age/sex diff erences in populations. In order to provide an indicator that is 
comparable among diff erent areas or regions the rate is usually expressed as a number per thousand. 
PMR is an important indicator of the general health of a population; high PMR indicates poor 
health status.



Glossary128

Prevalence 

Th e proportion of the population that “has” a given disease at a given time. Th e measure of a 
condition in a population at a given point in time is referred to as point prevalence. A second type 
is called period prevalence. Over a period of time, such as fi ve years, this measures the number of 
individuals with a particular condition in the population during that time period. We used period 
prevalence in this study. Prevalence data provide an indication of the extent of a condition and may 
have implications for the provision of services needed in a community. Both measures of prevalence 
are proportions—as such, they do not describe changes over time and should not be described as 
rates. 

Principal Components Analysis

A method of Factor Analysis in which the total variance in a data set of many variables is analysed. 
Th at is, every variable contributes all of its variance (the sum of each score’s squared diff erence from 
the mean) in an attempt to identify an underlying factor, or latent variable, that is responsible for the 
values on the observed variables. Th is can be contrasted with Principal Factor Analysis, in which only 
a subset of the total variance in a data set of many variables is analysed.

Regional Health Authorities (RHAs)

Regional governance structure set up by the province to be responsible for the delivery and 
administration of health services in specifi ed areas. In Manitoba, as of July 1, 2002, there are 11 
RHAs: Winnipeg, Brandon, South Eastman, Assiniboine, Central, Parkland, North Eastman, 
Interlake, Burntwood, Norman, and Churchill. 

Salaried Physicians

Physicians who are paid on an annual or sessional salary (rather than fee-for-service). Th e claims 
they submit (shadow billing) are for administrative purposes only. 

Social Deprivation Index 

A factor score derived from 2001 Census data that refl ects the deprivation of relationships among 
individuals in the family, the workplace, and the community and includes the following indicators: 
proportion of the population separated, divorced, or widowed; proportion of the population that 
lives alone; and proportion of the population that has moved in the past fi ve years (Pampalon & 
Raymond, 2000).

Socioeconomic Factor Index (SEFI)

A factor score derived from Census data that refl ects non-medical social determinants of health 
and includes the following variables: age dependency ratio, rate of single parent households, rate 
of female single parent households, female labour force participation rate, unemployment rate 
composite, and high school education rate composite. SEFI is calculated at the geographic level of 
the dissemination area and is then assigned to residents based on their postal codes. SEFI scores less 
than zero indicate more favourable socioeconomic conditions, while SEFI scores greater than zero 
indicate less ideal socioeconomic conditions. 
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Socioeconomic Factor Index–Version 2 (SEFI-2) 

A factor score based on Census data that refl ects non-medical social determinants of health and 
includes the following variables: average household income, percent of single parent households, 
unemployment rate, and high school education rate. SEFI-2 is calculated at the geographic level of 
the dissemination area and is then assigned to residents based on their postal codes. SEFI-2 scores 
less than zero indicate more favourable socioeconomic conditions, while scores greater than zero 
indicate less ideal socioeconomic conditions. SEFI-2 is a simplifi ed version of the original SEFI, 
which utilizes prior factor scores of multiple education variables and multiple employment variables, 
an additional measure of single parent families, and an age-dependency ratio. Importantly, due to 
data restrictions of prior censuses, the SEFI does not include a measure of income in its calculation 
of socioeconomic risk. Th e SEFI-2 was developed to take advantage of this data. 

Socioeconomic Status (SES)

Characteristics of the economic, social, and physical environments in which individuals live and 
work, as well as, their demographic and genetic characteristics.

Standard Error

In statistics, the standard error of a measurement, value or quantity is the standard deviation of the 
process by which it was generated, after adjusting for sample size. It is primarily used to determine 
the confi dence interval of a parameter, such as a mean or rate, as it defi nes the range of expected 
values for the measurement.

Standardized Scores 

Variable scores adjusted for the mean and standard deviation of the variable for which they are 
calculated. After the mean is subtracted from a score, it is divided by the standard deviation, resulting 
in a sample with a mean of zero and a standard deviation of one. Th ey are typically applied when one 
wishes to compare variables that have considerably diff erent means and variances as it puts them all 
on the same scale. 

Stroke

A sudden death of brain cells due to a lack of oxygen when the blood fl ow to the brain is impaired by 
blockage or rupture of an artery to the brain. 

Tonsillectomy and Adenoidectomy

Th e surgical removal of tonsils and/or adenoid glands. See Table A3.1 for the codes used to identify 
this procedure.



Glossary130

Transurethral Prostatectomy

Th e surgical removal of the prostate gland via the urethra (the tube through which urine is 
discharged from the bladder), that is, not requiring an incision into the abdomen. See Table A3.1 for 
the codes used to identify this procedure.

Type I Error 

Being misled by the sample evidence into rejecting the null hypothesis (that there are no signifi cant 
diff erences between variables or between population distributions) when it is in fact true. 

Winnipeg Community Areas (CAs)

Th e 12 planning districts within the Winnipeg Regional Health Authority, which have similar 
populations to the rural and northern Regional Health Authorities (RHAs). Th e 12 CAs include: 
East and West St. Paul, St. James-Assiniboia, Assiniboine South, Fort Garry, St. Vital, St. Boniface, 
Transcona, River East, Seven Oaks, Inkster, Point Douglas, Downtown, and River Heights. 

Winnipeg Regional Health Authority (WRHA)

Formed in February 2000 through the amalgamation of the Winnipeg Community and Long Term 
Care Authority and the Winnipeg Hospital Authority. Th e WRHA is responsible for coordinating 
health services based on the needs of people in Winnipeg , including hospital, community health, 
home care, and long–term care services. Since it comprises about half the population of Manitoba, 
the WRHA has created 12 planning districts called the Winnipeg Community Areas (CAs).
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APPENDIX 2: PUBLISHED HEALTH INDICES 
   Index:  Human Development Index (HDI)

Citation: http://hdr.undp.org/en/statistics  (United Nations Development Programme) 

Scope of Index 

 The Human Development Index (HDI) is the normalized measure of a long and healthy life 
(life expectancy at birth), knowledge (adult literacy rate & gross school enrolment ratio), and a 
decent standard of living (GDP per capita in PPP US$)  
 

Description of variables 

 Life expectancy (LE): in years at birth 
Adult literacy rate: in proportion and given two-thirds weight in index 
Education: combined primary, secondary and tertiary gross school enrolment ration and given 
one-third weight in index 
NOTE that adult literacy rate and gross school enrolment ratio are combined to make an 
education index 
Gross domestic product (GDP): per capita in PPP US$ (purchasing power parity in US dollars) 
 

Preliminary variable treatment (normalization, factor analyzed)

 Before the HDI is calculated, the base components are scaled between [0,1] using the minimum 
and maximum values for each indicator (goalposts). For example, the life expectancy (LE) index 
measures the relative achievement of a country in LE at birth. The goalpost for LE is 25 years 
(min) and 85 years (max). So, if country A’s LE is 71.4 years in 2005, then LE index is 0.773: 
71.4-25 / 85-25 = 0.773 
 

Aggregation method 

 The HDI is a linear aggregate of rescaled life expectancy (see above), income per capita and 
literacy where the weights are one-third for each (12). The HDI is calculated as the arithmetic 
average of the three scaled indicators (life expectancy, education and GDP) or: 
HDI = 1/3 [life expectancy index] + 1/3 [education index] + 1/3 [GDP index] 
 
 

Presentation method 

 The HDI is given in table format, along with the values of the indicators (variables): 
HDI, life expectancy at birth (years), adult literacy rate (% aged 15 and above), combined gross 
enrolment ratio for primary, secondary and tertiary education (%), GDP per capita (PPP US$), 
LE index, Education index, GDP index. 
 
The UNDP ranks countries by High, Medium and Low Human Development 

Comments (on interpretation) 

 The HDI is calculated and published yearly.  In the 2007/2008 Human Development Report, 
Canada is ranked 4th in the world after Iceland, Norway and Australia. The US is ranked 12 th and 

                   the UK is ranked 16th.
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Comments (on use of Index) 
 The variables used to calculate the HDI by country have been used within countries in a 

disaggregated form (LE, education, GDP) along gender, ethnic, age, race, geographic lines 
enabling deeper analysis of country-specific causes of inequality and poverty. These have 
sometimes revealed systematic discrimination and serious deprivations.1  
 
In addition, two Canadians (Ogwang and Abdou, 2003) have applied principal components 
analysis (PCA) to the HDI and have concluded that there is statistical justification for selecting on 
one of the components of the index (i.e., life expectancy index or LEI) without a loss of too much 
information (e.g., the product moment correlation and rank correlation coefficients between HDI 
and LEI are 0.934 and 0.944.)2 
 

Related Indices [explanations found at:  http://hdr.undp.org/en/statistics  (United Nations Development 
Programme)] 
 
 Human poverty index for selected OECD countries (HPI-2): measures deprivations in four basic 

dimensions of human development: 
- A long and healthy life: vulnerability to death at a relatively early age, as measured by 

the probability at birth of not surviving to age 60. 
- Knowledge: exclusion from the world of reading and communications, as measured 

by the percentage of adults (ages 16-65) lacking functional literacy skills 
- A decent standard of living: as measured by the percentage of people living below the 

income poverty line (50% of the median adjusted household disposable income) 
- Social exclusion: as measured by the rate of long-term unemployment (12 months or 

more) 
 
Gender related development index (GDI): adjusts the average achievement to reflect the 
inequalities between men and women using the following dimensions: 

- A long and health life: as measured by life expectancy at birth 
- Knowledge: as measured by the adult literacy rate and the combined primary, 

secondary and tertiary gross enrolment in education ratio 
- A decent standard of living, as measured by estimated earned income (PPP US$) 

Female and male indices in each dimension are calculated in a way that penalizes differences in 
achievement between men and women.  This index is called an equally distributed index (ELEI, 
EEAI-equally distributed educational attainment index, EGDPI).  The GDI is the unweighted 
average of the three component indices. 
 

                                                 1 Noorbakhsh F. Human development and regional disparities in Iran: a policy model.  J Int Develop   2002;14:927-

  

949. 
2 Ogwang T, Abdou A.  The choice of principal variables for computing some measures of human 

well-being.  Soc Indic Res 2003;64:139-152. 
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Gender empowerment measure (GEM): focuses on women’s opportunities rather than their 
capabilities and captures gender inequality in three key areas: 

- Political participation and decision-making power as measured by women’s and 
men’s percentage shares of parliamentary seats 

- Economic participation and decision-making power, as measured by two indicators: 
women’s and men’s percentage shares of positions as legislators, senior officials and 
managers and women’s and men’s percentage shares of professional and technical 
positions 

- Power over economic resources, as measured by women’s and men’s estimated 
earned income (PPP US$) 

For each dimension, an equally distributed equivalent percentage (EDEP) is calculated, as a 
population-weighted average. The GEM is also calculated as a simple average of the three indexed 
EDEPs. 
 

 

Index:  OOverall Health System Attainment Index (OHSAI): WHO

Citation: http://www.who.int/healthinfo/paper28.pdf (World Health Organization) 

Scope of Index 

 The OOverall Health System Attainment Index (OOHSAI) was developed by the World Health 
Organization to summarize the performance of health systems using measures of overall good 
health, distribution of good health, overall responsiveness of the system, distribution of 
responsiveness and fairness in financial contributions.   
 

Description of variables 

 (H) Good health: disability-adjusted life expectancy 
(HI) Distribution of good health: equality of child survival index as a measure of health inequality 
(R & RI) Overall responsiveness & distribution of responsiveness inequality in the system: 
measured on the basis of survey responses relating to respect for patients and client orientation  
(FF) Fairness in financial contributions: estimated using the ration of households’ total spending 
on health to their permanent income above subsistence. 
 

Preliminary variable treatment (e.g., normalization, factor analyzed)

 The variables are scaled in a range between [0, 100] To make the definition of the composite 
easier to understand, the survey results for the weights were rounded to the nearest one-eighth so 
that the final weights to be used are 0.25 for health, 0.25 for health inequality, 0.125 for level of 
responsiveness, 0.125 for distribution of responsiveness and 0.25 for fairness of financial 
contribution. 
 
Before applying these weights to calculate the composite, each component measure was rescaled 
on a 0 to 100 scale: for healthy life expectancy, Hrescaled = ((H – 20)/(80 - 20)) x 100, for health 
inequality, HIrescaled = (1 - HI) x 100, for responsiveness level, Rrescaled = (R - 10) x 100, for 
responsiveness inequality, RIrescaled = (1 - RI) x 100, for fairness in financing, FFrescaled = FF x 100. 
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The overall composite was, therefore, a number on the interval 0 to 100, with 100 being the 
highest possible level of attainment. 
 

Aggregation method 

 The choice of the weights has been based on a survey of preferences of informed individuals for 
the five components and, where H is the level of health, HI is health inequality, R is 
responsiveness, RI is responsiveness inequality and FF is fairness of financial contribution the 
simplest approach defines the composite as a linear aggregate of the five components such that: 

Composite =  1 H  +  2 HI +  3 R +  4RI + 5FF 
 

Presentation method 

 The overall health system achievement index is reported with 80% uncertainty intervals due to 
data and weight uncertainty.  This communicates to the user of the index the plausible range of 
estimates for each country on each measure.   
 

Comments (on interpretation) 

 Some critics of the development of a composite measure of overall health system attainment may 
argue that global comparisons should not be undertaken because every society will have 
dramatically different weights on the five components. The survey work to date does not support 
such wide variation in population average weights. 
 
Overall health system attainment varies widely across countries. This variation is highly correlated 
with general levels of human development as captured in the Human Development Index. 
Perhaps, not surprisingly, richer more educated countries have better levels of health, 
responsiveness and fairness of financial contribution.   
 
This composite measure can best be considered as the health-system-specific analogue of the 
Human Development Index (HDI) or GDP per capita. 
 

   Index:  NNational Health Care Systems Performance using a Composite Performance Indicator

Citation: 
http://www.kingsfund.org.uk/media/news_in_context/healthcare_commission_state_of_healthcare_2007/ 
 
Choose  file (How_Well1.pdf) : How well is the NHS performing ? A composite performance indicator based 
on public consultation 
Scope of Index 

 The composite index aims to measure the performance of 120 Health Authorities in England, 
Scotland and Wales and to see if there is any variation in six health care standards (see below), a 
gap between the health of town versus city dwellers and an impact of poverty on the National 
Health Service (NHS). 
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 Six indicators from the High Level Performance Indicator set were chosen to reflect various 
aspects of NHS performance in the areas of process, output and outcome: 

 Number of deaths from cancer (per 100,000) 
 Number of deaths from heart disease (per 100,000) 
 Number of people on hospital waiting lists (per 1,000) 
 Percentage of people on waiting lists for more than 12 months 
 Number of hip operations (per 100,000) 
 Number of deaths from ‘avoidable’ diseases (tuberculosis, asthma, etc.) (per 100,000) 

 
Preliminary variable treatment (normalization, factor analyzed)

 Several of the variables have a skewed distribution when the original raw data are examined.  Four 
of the variables showed skewed data: deaths from cancer, deaths from heart disease, people on 
waiting lists more than 12 months, and avoidable deaths. These were transformed using the 
‘square root’.  Two of the variables: waiting list length and hip operation rate were relatively 
unskewed and not transformed. 
 
In addition, there is considerable variation between the size of the values of the individual rates.  
The effect of adding (weighted) big numbers to (weighted) small numbers on the composite 
indicator is to give more weight to differences in cancer deaths than waiting lists.  The 
transformed data were standardized by taking the difference between the transformed values for 
each performance indicator (variable) for each health authority and the average value for the UK 
and expressing this as a proportion of the standard deviation for each indicator (resulting in a Z-
score). 
 

Aggregation method 

 The composite is a weighted sum of a health authority’s actual performance in the six variables.  
The actual value of each indicator (by health authority) is multiplied by the relevant weight 
obtained for the indicator from 1,000 persons randomly selected from throughout the UK.  A 
‘budget pie’ technique was used.  This involves the respondent choosing how to allocate a fixed 
total budget of 60 chips to some or all of the performance indicators (e.g., reducing the number 
of deaths from cancer).  Based on these findings, the weight for “deaths from cancer” was set at 
1.0 and the remaining indicators were rescaled according to their relative values. As an example, 
consider the composite indicator for Enfield/Haringey health authority: 
 
CCI= [1.0 (cancer) x 124] + [0.75 (heart disease) x 139] + [0.63 (people on waiting lists) x 31) + 
[0.56 (waiting lists over 12 months) x 9) + [0.5 (deaths from avoidable diseases) x 76] + [-0.31 
(increase number of hip operations) x 295] = 1199.37 
 
 Presentation method 

 Health authorities or boards are ranked based on the composite indicator.  The lower the CI and 
the rank, the better. 
 

 Description of variables
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Comments  

 The ‘budget pie’ allocation method was used as it allowed respondents the chance to say how 
much more they value one measure (reducing the number of deaths from cancer) over another 
(reducing the number of people on hospital waiting lists). 
 
By using this allocation method, little difference was found in the distribution of the chips 
depending on respondents’ sex, social class, age or the area of the UK where they lived. 
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AGE DaPTP* Hib* MMR 

2 months 

4 months  

6 months 

12 months

18 months 

 

 

 

 

Source: Routine Childhood Immunization Schedule (as of January 2001).  Communicable Disease 
Control Unit, Manitoba Health and Healthy Living, May 2001 
 

 
Source: Manitoba Centre for Health Policy, 2009

Table A3.2: Manitoba’s Routine Childhood Immunization Schedule (as of January 2001)
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APPENDIX 4: CRUDE RATE TABLES

Time 1 Time 2

(2000/01-2002/03) (2003/04-2005/06)

RHAs Number (%) Number (%)
South Eastman 9,042 (50.7) 11,170 (59.9)
Central 20,275 (51.6) 24,335 (61.7)
Assiniboine 22,152 (53.7) 25,380 (63.5)
Brandon 12,214 (60.7) 14,554 (71.1)
Interlake 16,963 (53.5) 21,176 (64.6)
North Eastman 6,940 (47.3) 9,472 (60.8)
Parkland 12,504 (50.9) 14,542 (60.8)
Churchill 76 (47.8) 86 (48.6)
Nor-Man 3,074 (52.0) 3,793 (63.3)
Burntwood 1,264 (27.4) 2,323 (46.7)
Aggregate Areas

Rural South 87,876 (51.9) 106,075 (62.3)
North 4,414 (41.3) 6,202 (55.6)

Winnipeg 149,214 (55.7) 183,269 (67.8)
Manitoba 253,718 (54.2) 310,100 (65.6)
Winnipeg Community Areas

Fort Garry 12,843 (58.6) 16,909 (70.7)
Assiniboine South 9,669 (65.1) 11,717 (72.2)
St. Boniface 10,198 (51.8) 13,569 (67.2)
St. Vital 13,675 (57.3) 17,457 (70.6)
Transcona 5,598 (54.2) 7,181 (67.9)
River Heights 15,937 (55.2) 18,433 (67.0)
River East 23,312 (58.3) 28,345 (68.7)
Seven Oaks 14,171 (56.3) 17,233 (67.3)
St. James - Assiniboia 19,451 (60.9) 23,801 (73.6)
Inkster 3,853 (45.0) 4,838 (57.7)
Downtown 12,518 (47.8) 14,638 (59.6)
Point Douglas 7,989 (48.4) 9,148 (60.2)
Winnipeg Aggregate Areas

Wpg Most Healthy 83,366 (58.0) 105,842 (69.6)
Wpg Average Healthy 25,199 (52.7) 30,585 (66.0)
Wpg Least Healthy 40,649 (53.1) 46,842 (65.0)

Source: Manitoba Centre for Health Policy, 2009

Table A4.1: Number and Percentage (Unadjusted) of Older Adults 

Aged 65+ Years Who Received an Infl uenza Vaccine, by Region
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Time 1 Time 2

(2000/01-2002/03) (2003/04-2005/06)

RHAs Number (%) Number (%)
South Eastman 1,592 (77.1) 1,645 (76.6)
Central 2,737 (69.0) 2,548 (65.7)
Assiniboine 1,702 (77.3) 1,459 (73.9)
Brandon 1,174 (75.1) 1,204 (73.3)
Interlake 1,746 (71.9) 1,580 (68.0)
North Eastman 933 (62.4) 810 (61.7)
Parkland 1,139 (73.8) 1,041 (74.6)
Churchill 46 (92.0) 40 (83.3)
Nor-Man 830 (62.6) 793 (64.5)
Burntwood 1,583 (49.9) 1,568 (50.7)
Aggregate Areas

Rural South 9,849 (71.9) 9,083 (69.7)
North 2,459 (54.0) 2,401 (55.0)

Winnipeg 15,753 (73.8) 15,127 (73.5)
Manitoba 29,235 (71.0) 27,815 (70.2)
Winnipeg Community Areas

Fort Garry 1,457 (74.1) 1,425 (75.9)
Assiniboine South 671 (79.1) 689 (77.4)
St. Boniface 1,160 (79.0) 1,160 (77.3)
St. Vital 1,534 (79.4) 1,452 (79.3)
Transcona 923 (80.3) 799 (75.8)
River Heights 1,261 (75.6) 1,213 (75.1)
River East 2,298 (76.8) 2,127 (76.6)
Seven Oaks 1,294 (75.9) 1,284 (77.5)
St. James - Assiniboia 1,261 (75.6) 1,203 (76.4)
Inkster 910 (72.7) 785 (68.4)
Downtown 1,862 (64.7) 1,907 (66.6)
Point Douglas 1,122 (61.5) 1,083 (60.5)
Winnipeg Aggregate Areas

Wpg Most Healthy 8,953 (78.4) 8,503 (77.6)
Wpg Average Healthy 2,526 (73.2) 2,482 (74.2)
Wpg Least Healthy 4,274 (66.0) 4,142 (66.0)

Source: Manitoba Centre for Health Policy, 2009

Table A4.2: Number and Percentage (Unadjusted) of Two-Year-Olds 

with Complete Immunizations, by Region
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St Boniface 3 321 (64 1) 3 647 (64 4)

Time 1 Time 2

(2001/02-2002/03) (2004/05-2005/06)

RHAs Number (%) Number (%)
South Eastman 2,878 (59.9) 3,494 (63.7)
Central 5,075 (59.5) 5,639 (59.4)
Assiniboine 5,132 (68.3) 5,252 (65.9)
Brandon 3,199 (69.0) 3,407 (67.5)
Interlake 5,143 (62.3) 5,900 (64.7)
North Eastman 2,613 (61.8) 3,066 (64.5)
Parkland 2,934 (64.8) 3,136 (65.3)
Churchill 34 (47.2) 50 (64.1)
Nor-Man 1,136 (57.4) 1,303 (60.3)
Burntwood 1,134 (46.0) 1,293 (48.2)
Aggregate Areas

Rural South 23,775 (62.8) 26,487 (63.7)
North 2,304 (51.0) 2,646 (53.8)

Winnipeg 39,023 (58.1) 44,078 (60.2)
Manitoba 68,301 (59.8) 76,618 (61.4)
Winnipeg Community Areas

Fort Garry 4,081 (62.6) 4,762 (65.3)
Assiniboine South 2,911 (65.8) 3,334 (67.8)
St. Boniface. 3 321 (64 1),  . 3 647 (64 4),  .
St. Vital 3,930 (61.6) 4,580 (63.8)
Transcona 1,976 (61.3) 2,126 (60.9)
River Heights 3,695 (61.3) 4,120 (63.1)
River East 5,629 (57.9) 6,419 (60.4)
Seven Oaks 3,607 (55.3) 4,273 (59.5)
St. James - Assiniboia 4,534 (63.3) 4,763 (65.3)
Inkster 1,316 (47.9) 1,622 (51.5)
Downtown 2,593 (43.8) 2,875 (45.5)
Point Douglas 1,430 (42.7) 1,557 (43.2)
Winnipeg Aggregate Areas

Wpg Most Healthy 25,747 (61.7) 29,478 (64.1)
Wpg Average Healthy 5,728 (54.9) 6,348 (56.3)
Wpg Least Healthy 7,548 (50.2) 8,252 (51.7)

Source: Manitoba Centre for Health Policy, 2009

Table A4.3: Number and Percentage (Unadjusted) of Women Aged 

50-69 Who had a Mammogram, by Region
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St. Boniface 11,841 12,194

Time 1 Time 2

(2000/01-2002/03) (2003/04-2005/06)

RHAs Number (%) Number (%)
South Eastman 10,810 (69.6) 11,374 (70.0)
Central 17,121 (63.3) 17,265 (62.7)
Assiniboine 12,255 (63.5) 11,810 (62.7)
Brandon 10,983 (75.0) 11,270 (75.6)
Interlake 15,212 (69.5) 14,849 (67.1)
North Eastman 7,571 (67.2) 7,158 (62.8)
Parkland 7,008 (60.1) 6,824 (59.8)
Churchill 160 (51.0) 72 (23.8)
Nor-Man 3,645 (52.3) 3,524 (51.4)
Burntwood 5,448 (45.7) 4,670 (39.8)
Aggregate Areas

Rural South 69,977 (65.6) 69,280 (64.4)
North 9,253 (48.2) 8,266 (43.8)

Winnipeg 150,964 (73.4) 150,742 (72.7)
Manitoba 241,177 (69.6) 239,558 (68.7)
Winnipeg Community Areas

Fort Garry 15,780 (76.9) 16,160 (76.6)
Assiniboine South 8,949 (75.7) 8,981 (76.1)
St. Boniface 11,841 (78.4) (78.4) 12,194 (76.6) (76.6)
St. Vital 15,265 (78.1) 15,293 (77.9)
Transcona 8,117 (77.9) 8,003 (77.2)
River Heights 14,606 (76.2) 14,408 (75.6)
River East 21,546 (74.1) 21,295 (72.9)
Seven Oaks 13,124 (71.4) 13,174 (70.7)
St. James - Assiniboia 14,406 (76.6) 13,923 (74.9)
Inkster 6,299 (65.6) 6,190 (64.9)
Downtown 13,768 (63.0) 13,847 (63.3)
Point Douglas 7,263 (63.5) 7,274 (61.8)
Winnipeg Aggregate Areas

Wpg Most Healthy 93,270 (76.2) 93,641 (75.6)
Wpg Average Healthy 22,535 (70.3) 22,286 (69.7)
Wpg Least Healthy 35,159 (68.6) 34,815 (67.3)

Source: Manitoba Centre for Health Policy, 2009

Table A4.4: Number and Percentage (Unadjusted) of Women Aged 

18-69 Who had a Pap Test, by Region



Composite Measures/Indices of Health and Health System Performance 153

Canadian Community Health Survey 1 (2003) and 1 (2005) cycles combined

Region Number (%)

RHAs

South Eastman 526 (57.1)
Central 638 (50.9)
Assiniboine 542 (48.8)
Brandon 567 (56.6)
Interlake 611 (55.5)
North Eastman 459 (59.7)
Parkland 368 (51.7)
Nor-Man 482 (58.3)
Burntwood/Churchill 463 (57.2)
Aggregate Areas

Rural South 3,144 (53.4)
North 945 (57.8)

Winnipeg 1,899 (57.1)
Manitoba 6,555 (55.9)
Winnipeg Aggregate Areas

Wpg Most Healthy 1,149 (58.3)
Wpg Average Healthy 263 (51.0)
Wpg Least Healthy 487 (57.9)

Source: Manitoba Centre for Health Policy, 2009
*Canadian Community Health Survey 2.1 (2003) and 3.1 (2005) cycles combined    2.    3.    

g

Region Number (%)

RHAs

South Eastman 509 (50.9)
Central 635 (47.6)
Assiniboine 643 (54.4)
Brandon 570 (53.8)
Interlake 646 (53.7)
North Eastman 487 (60.2)
Parkland 403 (52.3)
Nor-Man 503 (57.0)
Burntwood/Churchill 419 (55.6)
Aggregate Areas

Rural South 3,323 (52.3)
North 922 (56.3)

Winnipeg 2,018 (58.9)
Manitoba 6,833 (56.4)
Winnipeg Aggregate Areas

Wpg Most Healthy 1,243 (60.4)
Wpg Average Healthy 275 (54.8)
Wpg Least Healthy 500 (57.5)

Source: Manitoba Centre for Health Policy, 2009
*Canadian Community Health Survey 2.1 (2003) and 3.1 (2005) cycles combined

Table A4.5: Number and Percentage (Unadjusted) of Respondents 

Who Reported Making Behavioural Changes to Improve Their 

Health, by Region*

Table A4.6: Number and Percentage (Unadjusted) of Respondents 

Who Reported Making Healthy Food Choices, by Region*
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Region Number of Respondents (hours)

RHAs

South Eastman 825 (1.45)
Central 1,074 (1.35)
Assiniboine 972 (1.42)
Brandon 926 (1.60)
Interlake 989 (1.55)
North Eastman 713 (1.74)
Parkland 641 (1.48)
Nor-Man 756 (1.64)
Burntwood/Churchill 684 (1.70)
Aggregate Areas

Rural South 5,214 (1.47)
North 1,440 (1.67)

Winnipeg 3,008 (1.60)
Manitoba 10,588 (1.56)
Winnipeg Aggregate Areas

Wpg Most Healthy 1,857 (1.66)
Wpg Average Healthy 428 (1.53)
Wpg Least Healthy 723 (1.48)

Source: Manitoba Centre for Health Policy, 2009
*Canadian Community Health Survey 2.1 (2003) and 3.1 (2005) cycles combined

*

Region Number (%)

RHAs

South Eastman 167 (17.2)
Central 205 (15.9)
Assiniboine 170 (14.5)
Brandon 202 (19.6)
Interlake 204 (19.0)
North Eastman 145 (18.0)
Parkland 138 (18.4)
Nor-Man 201 (23.5)
Burntwood/Churchill 263 (33.8)
Aggregate Areas

South 1,029 (16.9)
North 464 (28.6)

Winnipeg 566 (16.7)
Manitoba 2,261 (17.3)
Winnipeg Aggregate Areas

Wpg Most Healthy 272 (13.1)
Wpg Average Healthy 92 (18.4)
Wpg Least Healthy 202 (25.1)

Source: Manitoba Centre for Health Policy, 2009
1includes Daily Smoker, Occasional (Former Daily) Smoker and Always Occasional Smoker
*C C SCanadian Community Health Survey 2.1 (2003) and 3.1 (2005) cycles combined

Table A4.7: Number of Respondents and Average Number of Hours per Week, per 

Person (Unadjusted) Spent in Leisure Time Physical Activity, by Region*

Table A4.8: Number and Percentage (Unadjusted) of Respondents 

Who Reported Being a Current Smoker1, by Region*
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Region Number (%)

RHAs

South Eastman 303 (34.8)
Central 350 (31.8)
Assiniboine 380 (39.6)
Brandon 437 (44.6)
Interlake 390 (37.1)
North Eastman 287 (39.4)
Parkland 204 (31.2)
Nor-Man 355 (46.5)
Burntwood/Churchill 380 (51.4)
Aggregate Areas

Rural South 1914 (35.5)
North 735 (48.9)

Winnipeg 1216 (39.0)
Manitoba 4302 (38.4)
Winnipeg Aggregate Areas

Wpg Most Healthy 702 (37.7)
Wpg Average Healthy 163 (34.1)
Wpg Least Healthy 351 (45.3)

Source: Manitoba Centre for Health Policy, 2009
*Canadian Community Health Survey 2.1 (2003) and 3.1 (2005) cycles combined

Time 1 Time 2
(1998/99 – 2000/01) (2001/02 – 2003/04)

RHAs Number (median days) Number (median days)
South Eastman 357 (40.0) 325 (56.0)
Central 582 (24.0) 590 (26.5)
Assiniboine 409 (35.0) 317 (42.0)
Brandon 246 (48.5) 187 (53.0)
Interlake 500 (33.0) 488 (36.5)
North Eastman 266 (26.0) 289 (33.0)
Parkland 326 (33.0) 314 (40.0)
Nor-Man 140 (19.5) 178 (26.0)
Burntwood/Churchill 290 (43.0) 374 (41.0)

Winnipeg 3,359 (35.0) 3,181 (35.0)
Source: Manitoba Centre for Health Policy, 2009

Table A4.9: Number and Percentage (Unadjusted) of Respondents Who Engaged in 

Binge Alcohol Use (5+ Drinks at One Time) at Least Once in the Previous 12 Months, 

by Region*

Table A4.10: Number of Cholecystectomies and Median Wait Times (Un-

adjusted), by Regional Health Authority (RHA)
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Time 1 Time 2
(1998/99 – 2000/01) (2001/02 – 2003/04)

RHAs Number (median days) Number (median days)
South Eastman 322 (42.0) 312 (61.0)
Central 507 (28.0) 514 (31.0)
Assiniboine 374 (42.5) 352 (45.0)
Brandon 205 (49.0) 213 (46.0)
Interlake 356 (34.0) 360 (38.0)
North Eastman 190 (34.0) 202 (37.5)
Parkland 262 (29.0) 260 (37.0)
Nor-Man 74 (18.0) 67 (18.0)
Burntwood/Churchill 55 (43.0) 57 (33.0)

Winnipeg 3,219 (38.0) 3,071 (39.0)
Source: Manitoba Centre for Health Policy, 2009

Time 1 Time 2
(1998/99 – 2000/01) (2001/02 – 2003/04)

RHAs Number (median days) Number (median days)
South Eastman 148 (18.0) 108 (20.5)
Central 223 (14.0) 198 (17.5)
Assiniboine 209 (21.0) 231 (21.0)
Brandon 155 (21.0) 163 (21.0)
Interlake 250 (18.5) 189 (23.0)
North Eastman 118 (17.0) 73 (19.0)
Parkland 163 (17.0) 121 (15.0)
Nor-Man 46 (15.0) 47 (20.0)
Burntwood/Churchill 40 (19.5) 30 (30.0)

Winnipeg 2,171 (20.0) 1,687 (20.0)
Source: Manitoba Centre for Health Policy, 2009

Table A4.11: Number of Hernia Repairs and Median Wait Times (Unadjusted), 

by Regional Health Authority (RHA)

Table A4.12: Number of Excision of Breast Lesions and Median Wait Times 

(Unadjusted), by Regional Health Authority (RHA)
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Time 1 Time 2
(1998/99 – 2000/01) (2001/02 – 2003/04)

RHAs Number (median days) Number (median days)
South Eastman 67 (60.0) 65 (91.0)
Central 101 (42.0) 98 (49.5)
Assiniboine 60 (56.5) 50 (74.0)
Brandon 27 (72.0) 34 (91.5)
Interlake 51 (77.0) 47 (104.0)
North Eastman 22 (56.5) 21 (134.0)
Parkland 65 (49.0) 63 (61.0)
Nor-Man 14 (17.5) 11 (22.0)
Burntwood/Churchill 28 (68.0) 24 (76.0)

Winnipeg 547 (65.0) 408 (86.0)
Source: Manitoba Centre for Health Policy, 2009

Time 1 Time 2
(1998/99 – 2000/01) (2001/02 – 2003/04)

RHAs Number (median days) Number (median days)
South Eastman 140 (52.5) 168 (72.5)
Central 250 (28.0) 256 (32.0)
Assiniboine 236 (37.5) 295 (39.0)
Brandon 120 (47.5) 145 (54.0)
Interlake 230 (53.0) 199 (57.0)
North Eastman 109 (33.0) 117 (60.0)
Parkland 177 (39.0) 250 (35.0)
Nor-Man 44 (13.5) 42 (21.0)
Burntwood/Churchill 45 (78.0) 39 (69.0)

Winnipeg 1,294 (64.0) 1,061 (81.0)
Source: Manitoba Centre for Health Policy, 2009

Table A4.13: Number of Strippings/Ligations of Varicose Veins and Median 

Wait Times (Unadjusted), by Regional Health Authority (RHA)

Table A4.14: Number of Carpal Tunnel Releases and Median Wait Times 

(Uadjusted), by Regional Health Authority (RHA)
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Time 1 Time 2
(1998/99 – 2000/01) (2001/02 – 2003/04)

RHAs Number (median days) Number (median days)
South Eastman 357 (49.0) 287 (73.0)
Central 372 (45.5) 414 (65.0)
Assiniboine 382 (60.0) 365 (84.0)
Brandon 251 (69.0) 263 (97.0)
Interlake 320 (63.0) 274 (79.0)
North Eastman 186 (57.5) 190 (80.0)
Parkland 243 (49.0) 208 (54.0)
Nor-Man 174 (27.0) 89 (57.0)
Burntwood/Churchill 244 (54.0) 126 (75.5)

Winnipeg 2,466 (59.0) 2,294 (75.0)
Source: Manitoba Centre for Health Policy, 2009

Time 1 Time 2
(1998/99 – 2000/01) (2001/02 – 2003/04)

RHAs Number (median days) Number (median days)
South Eastman 634 (135.0) 661 (139.0)
Central 1,258 (152.5) 1,200 (160.0)
Assiniboine 1,290 (135.0) 1,415 (118.0)
Brandon 797 (127.0) 890 (120.0)
Interlake 1,115 (160.0) 1,088 (169.0)
North Eastman 423 (179.0) 501 (160.0)
Parkland 482 (194.5) 499 (205.0)
Nor-Man 157 (146.0) 180 (122.5)
Burntwood/Churchill 186 (132.0) 174 (105.0)

Winnipeg 10,095 (163.0) 9,788 (148.0)
Source: Manitoba Centre for Health Policy, 2009

Table A4.15: Number of Tonsillectomies and Median Wait Times 

(Unadjusted), by Regional Health Authority (RHA)

Table A4.16: Number of Cataract Surgeries and Median Wait Times 

(Unadjusted), by Regional Health Authority (RHA)
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Time 1 Time 2
(1998/99 – 2000/01) (2001/02 – 2003/04)

RHAs Number (median days) Number (median days)
South Eastman 34 (22.5) 17 (16.0)
Central 64 (25.5) 27 (12.0)
Assiniboine 45 (30.0) 39 (18.0)
Brandon 24 (22.0) 36 (16.0)
Interlake 76 (29.5) 62 (19.0)
North Eastman 23 (15.0) 17 (18.0)
Parkland 18 (38.0) 25 (18.0)
Nor-Man 7 (18.0) 8 (21.5)
Burntwood/Churchill 15 (19.0) 9 (42.0)

Winnipeg 409 (29.0) 289 (21.0)
Source: Manitoba Centre for Health Policy, 2009

Time 1 Time 2
(1998/99 – 2000/01) (2001/02 – 2003/04)

RHAs Number (median days) Number (median days)
South Eastman 78 (29.0) 67 (35.0)
Central 128 (26.5) 104 (31.5)
Assiniboine 98 (34.5) 74 (33.5)
Brandon 47 (32.0) 51 (43.0)
Interlake 108 (25.0) 104 (34.5)
North Eastman 55 (23.0) 44 (30.5)
Parkland 50 (31.0) 39 (36.0)
Nor-Man 12 (24.0) 11 (32.0)
Burntwood/Churchill 17 (25.0) 16 (39.0)

Winnipeg 921 (26.0) 706 (32.0)
Source: Manitoba Centre for Health Policy, 2009

Table A4.17: Number of Carotid Endarterectomies and Median Wait Times 

(Unadjusted), by Regional Health Authority (RHA)

Table A4.18: Number of Transurethral Prostatectomies and Median Wait 

Times (Unadjusted), by Regional Health Authority (RHA)
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St. Boniface 422 319

Time 1 Time 2

(2000/01-2002/03) (2003/04-2005/06)

RHAs Number (%) Number (%)
South Eastman 510 (58.7) 412 (57.5)
Central 751 (54.5) 650 (52.2)
Assiniboine 620 (55.1) 493 (53.1)
Brandon 558 (64.1) 557 (65.0)
Interlake 643 (56.4) 467 (54.9)
North Eastman 365 (60.9) 316 (62.2)
Parkland 369 (63.8) 269 (57.1)
Churchill 11 (68.8)
Nor-Man 202 (55.2) 144 (56.7)
Burntwood 209 (44.9)
Aggregate Areas

Rural South 3,258 (57.3) 2,607 (55.2)
North 422 (49.8) 274 (46.1)

Winnipeg 6,217 (61.4) 4,768 (59.9)
Manitoba 10,455 (59.6) 8,206 (58.1)
Winnipeg Community Areas

Fort Garry 504 (62.2) 402 (61.4)
Assiniboine South 356 (61.6) 294 (59.9)
St. Boniface 422 (62.0) (62.0) 319 (57.8) (57.8)
St. Vital 604 (60.8) 402 (58.0)
Transcona 347 (61.3) 253 (55.2)
River Heights 670 (64.1) 448 (59.8)
River East 853 (58.7) 636 (57.5)
Seven Oaks 528 (65.0) 394 (64.0)
St. James - Assiniboia 598 (58.9) 489 (59.8)
Inkster 223 (58.5) 171 (59.8)
Downtown 737 (64.6) 605 (62.1)
Point Douglas 375 (57.6) 355 (63.6)
Winnipeg Aggregate Areas

Wpg Most Healthy 3,465 (61.3) 2,586 (58.5)
Wpg Average Healthy 1,019 (63.4) 774 (61.9)
Wpg Least Healthy 1,733 (60.5) 1,408 (61.5)

Source: Manitoba Centre for Health Policy, 2009
blank cells = suppressed

Table A4.19: Number and Percentage (Unadjusted) of Patients Who 

were Newly Diagnosed with Depression and Who had Three Follow-

Up Ambulatory Physician Visits, by Region
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Time 1 Time 2

(2000/01-2002/03) (2003/04-2005/06)

RHAs Number (%) Number (%)
South Eastman 2,228 (69.8) 2,214 (68.1)
Central 3,971 (64.3) 4,233 (64.3)
Assiniboine 4,265 (70.7) 4,068 (71.4)
Brandon 2,953 (63.5) 2,826 (64.4)
Interlake 4,134 (64.8) 4,455 (65.5)
North Eastman 1,704 (66.0) 1,827 (67.8)
Parkland 2,673 (69.8) 2,722 (70.6)
Churchill 87 (75.7) 84 (71.2)
Nor-Man 1,203 (70.1) 1,266 (68.7)
Burntwood 1,767 (62.7) 2,119 (66.2)
Aggregate Areas

Rural South 18,975 (67.3) 19,519 (67.6)
North 3,057 (65.8) 3,469 (67.2)

Winnipeg 36,579 (63.8) 38,550 (65.8)
Manitoba 61,564 (64.9) 64,364 (66.4)
Winnipeg Community Areas

Fort Garry 2,954 (67.5) 2,950 (69.8)
Assiniboine South 1,755 (68.2) 1,764 (69.2)
St. Boniface 2,509 (63.4), ( ) 2,518 (61.6), ( )
St. Vital 3,174 (64.4) 3,208 (65.4)
Transcona 1,598 (63.2) 1,608 (62.9)
River Heights 3,181 (63.3) 3,198 (65.7)
River East 4,820 (63.9) 5,197 (66.9)
Seven Oaks 2,976 (62.4) 3,176 (66.0)
St. James - Assiniboia 3,695 (68.1) 3,523 (67.7)
Inkster 1,747 (60.0) 1,978 (65.3)
Downtown 4,875 (62.0) 5,390 (64.3)
Point Douglas 3,295 (60.9) 4,040 (65.5)
Winnipeg Aggregate Areas

Wpg Most Healthy 18,690 (65.3) 19,138 (67.0)
Wpg Average Healthy 5,794 (62.6) 5,974 (64.8)
Wpg Least Healthy 12,095 (62.2) 13,438 (64.6)

Source: Manitoba Centre for Health Policy, 2009

Table A4.20: Number and Percentage (Unadjusted) of Asthmatics 

Receiving Appropriate Care, by Region
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Time 1 Time 2

(2000/01-2002/03) (2003/04-2005/06)

RHAs Number (%) Number (%)
South Eastman 1,097 (6.2) 1,025 (5.5)
Central 2,333 (5.9) 2,118 (5.4)
Assiniboine 2,409 (5.8) 2,130 (5.3)
Brandon 915 (4.5) 805 (3.9)
Interlake 1,600 (5.0) 1,516 (4.6)
North Eastman 691 (4.7) 655 (4.2)
Parkland 1,128 (4.6) 1,034 (4.3)
Churchill

Nor-Man 315 (5.3) 259 (4.3)
Burntwood 167 (3.6)
Aggregate Areas

Rural South 9,258 (5.5) 8,478 (5.0)
North 486 (4.6) 414 (3.7)

Winnipeg 12,385 (4.6) 11,364 (4.2)
Manitoba 23,044 (4.9) 21,061 (4.5)
Winnipeg Community Areas

Fort Garry 979 (4.5) 1,008 (4.2)
Assiniboine South 730 (4.9) 726 (4.5)
St. Boniface 956 (4.9)( ) 841 (4.2)( )
St. Vital 1,224 (5.1) 1,146 (4.6)
Transcona 448 (4.3) 435 (4.1)
River Heights 1,392 (4.8) 1,171 (4.3)
River East 1,715 (4.3) 1,713 (4.2)
Seven Oaks 1,106 (4.4) 1,072 (4.2)
St. James - Assiniboia 1,547 (4.8) 1,386 (4.3)
Inkster 355 (4.2) 292 (3.5)
Downtown 1,161 (4.4) 925 (3.8)
Point Douglas 772 (4.7) 649 (4.3)
Winnipeg Aggregate Areas

Wpg Most Healthy 6,408 (4.5) 6,264 (4.1)
Wpg Average Healthy 2,185 (4.6) 1,981 (4.3)
Wpg Least Healthy 3,792 (5.0) 3,119 (4.3)

Source: Manitoba Centre for Health Policy, 2009
blank cells = suppressed

Table A4.21: Number and Percentage (Unadjusted) of Older Adults 

(65+ Years) Who Filled a Prescription for at Least 

One Beers Criteria Medication, by Region
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Time 1 Time 2

(2000/01-2002/03) (2003/04-2005/06)

RHAs Number (%) Number (%)
South Eastman 1,641 (37.7) 2,126 (38.6)
Central 3,488 (40.9) 4,334 (42.0)
Assiniboine 3,945 (46.7) 4,937 (49.1)
Brandon 2,445 (49.6) 3,222 (50.4)
Interlake 3,492 (36.9) 4,149 (36.6)
North Eastman 1,661 (36.7) 2,205 (37.2)
Parkland 2,465 (40.1) 2,758 (39.1)
Churchill 38 (28.1) 44 (26.0)
Nor-Man 1,405 (43.9) 1,697 (44.7)
Burntwood 1,669 (28.3) 2,452 (29.5)
Aggregate Areas

Rural South 16,692 (40.3) 20,509 (40.8)
North 3,112 (33.7) 4,193 (34.1)

Winnipeg 24,372 (37.2) 29,965 (37.5)
Manitoba 46,621 (38.5) 57,889 (38.9)
Winnipeg Community Areas

Fort Garry 1,844 (38.5) 2,474 (40.0)
Assiniboine South 1,088 (39.3) 1,381 (39.9)
St. Boniface 1,648 (39.1) 2,033 (39.4)
St. Vital 2,161 (40.8) 2,566 (39.6)
Transcona 1,509 (45.3) 1,676 (42.0)
River Heights 2,040 (40.1) 2,354 (39.6)
River East 3,736 (40.6) 4,683 (41.6)
Seven Oaks 2,592 (36.5) 3,172 (35.7)
St. James - Assiniboia 2,334 (38.5) 2,970 (39.7)
Inkster 1,187 (32.8) 1,474 (33.4)
Downtown 2,556 (29.9) 3,120 (30.8)
Point Douglas 1,677 (30.3) 2,062 (31.2)
Winnipeg Aggregate Areas

Wpg Most Healthy 13,455 (39.8) 16,768 (39.9)
Wpg Average Healthy 4,319 (36.8) 5,022 (36.0)
Wpg Least Healthy 6,598 (33.0) 8,175 (34.0)

Source: Manitoba Centre for Health Policy, 2009

Table A4.22: Number and Percentage (Unadjusted) of Diabetic 

Patients Who had an Eye Exam, by Region
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St. Boniface 968 1,431

Time 1 Time 2

(2000/01-2002/03) (2003/04-2005/06)

RHAs Number (%) Number (%)
South Eastman 1,067 (6.3) 1,672 (9.3)
Central 2,751 (7.4) 4,028 (10.7)
Assiniboine 3,189 (8.4) 4,679 (12.4)
Brandon 1,538 (8.0) 2,338 (12.0)
Interlake 1,866 (6.3) 2,852 (9.0)
North Eastman 671 (4.9) 1,127 (7.4)
Parkland 2,247 (9.7) 3,004 (13.2)
Churchill 18 (13.2) 33 (19.8)
Nor-Man 611 (11.1) 806 (13.9)
Burntwood 412 (9.4) 942 (19.1)
Aggregate Areas

Rural South 11,791 (7.4) 17,362 (10.6)
North 1,041 (10.4) 1,781 (16.4)

Winnipeg 11,604 (4.5) 16,769 (6.4)
Manitoba 25,974 (5.8) 38,250 (8.4)
Winnipeg Community Areas

Fort Garry 854 (3.9) 1,355 (5.7)
Assiniboine South 661 (4.4) 853 (5.5)
St. Boniface 968 (5.2) (5.2) 1,431 (7.3) (7.3)
St. Vital 1,043 (4.5) 1,582 (6.6)
Transcona 345 (3.6) 480 (4.7)
River Heights 1,229 (4.6) 1,780 (6.9)
River East 1,589 (4.0) 2,363 (5.9)
Seven Oaks 1,167 (4.7) 1,628 (6.6)
St. James - Assiniboia 1,274 (4.1) 1,858 (5.9)
Inkster 337 (4.3) 465 (5.8)
Downtown 1,330 (5.5) 1,765 (7.6)
Point Douglas 807 (5.3) 1,209 (8.5)
Winnipeg Aggregate Areas

Wpg Most Healthy 5,587 (4.0) 8,431 (5.7)
Wpg Average Healthy 2,121 (4.8) 2,951 (6.6)
Wpg Least Healthy 3,896 (5.5) 5,387 (7.9)

Source: Manitoba Centre for Health Policy, 2009

Table A4.23: Number and Percentage (Unadjusted) of Older Adults (65+ Years) 

Who Filled Presciptions for Six or More Drugs Within a 121-Day Period, 

by Region
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Assiniboine South 155 (82 4) 168 (85 3)

Time 1 Time 2

(2000/01-2002/03) (2003/04-2005/06)

RHAs Number (%) Number (%)
South Eastman 182 (77.8) 174 (79.1)
Central 361 (80.0) 358 (80.3)
Assiniboine 338 (76.6) 286 (81.9)
Brandon 222 (82.5) 214 (82.6)
Interlake 379 (78.5) 312 (81.3)
North Eastman 132 (75.9) 162 (84.8)
Parkland 202 (67.8) 230 (78.5)
Churchill

Nor-Man 73 (76.8) 93 (81.6)
Burntwood 103 (62.8) 110 (72.4)
Aggregate Areas

Rural South 1,594 (76.6) 1,522 (80.8)
North 179 (67.8) 205 (76.5)

Winnipeg 2,762 (80.1) 2,751 (81.7)
Manitoba 4,757 (78.5) 4,692 (81.2)
Winnipeg Community Areas

Fort Garry 207 (79.0) 185 (80.8)
Assiniboine South 155 (82.4) . 168 (85.3) .
St. Boniface 204 (83.3) 192 (81.7)
St. Vital 242 (80.4) 239 (86.3)
Transcona 118 (80.8) 143 (88.3)
River Heights 245 (77.8) 216 (84.0)
River East 411 (79.3) 441 (78.6)
Seven Oaks 275 (82.3) 277 (80.5)
St. James - Assiniboia 342 (83.2) 310 (80.7)
Inkster 103 (79.2) 110 (83.3)
Downtown 266 (76.4) 272 (80.0)
Point Douglas 194 (77.3) 198 (79.5)
Winnipeg Aggregate Areas

Wpg Most Healthy 1,486 (80.7) 1,513 (82.4)
Wpg Average Healthy 444 (79.3) 453 (81.8)
Wpg Least Healthy 832 (79.5) 785 (80.3)

Source: Manitoba Centre for Health Policy, 2009
blank cells = suppressed

Table A4.24: Number and Percentage (Unadjusted) of Acute Myocardial Infarction 

(AMI) Patients Who Filled a Prescription for a Beta-Blocker Four Months After Their 

First AMI, by Region
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Time 1 Time 2

(2000/01-2002/03) (2003/04-2005/06)

RHAs Number (%) Number (%)
South Eastman 1,605 (21.7) 1,655 (21.3)
Central 3,596 (19.8) 3,783 (20.6)
Assiniboine 4,058 (20.7) 4,041 (21.1)
Brandon 1,891 (21.0) 2,028 (21.7)
Interlake 2,129 (16.9) 2,119 (16.3)
North Eastman 780 (14.2) 832 (14.5)
Parkland 2,584 (21.7) 2,752 (23.5)
Churchill 0 (0.0)
Nor-Man 336 (14.4) 316 (13.9)
Burntwood 76 (5.2) 109 (7.8)
Aggregate Areas

Rural South 14,752 (19.6) 15,182 (20.1)
North 413 (10.8) 425 (11.4)

Winnipeg 21,904 (18.0) 22,536 (18.0)
Manitoba 38,960 (18.6) 40,171 (18.8)
Winnipeg Community Areas

Fort Garry 1,582 (17.3) 1,718 (16.4)
Assiniboine South 1,145 (18.3) 1,352 (19.1)
St. Boniface 1,986 (23.0) 1,969 (22.2)
St. Vital 2,047 (19.2) 2,179 (19.2)
Transcona 669 (17.5) 691 (16.7)
River Heights 2,821 (18.6) 2,664 (18.6)
River East 3,229 (18.1) 3,480 (18.2)
Seven Oaks 2,230 (19.7) 2,296 (19.4)
St. James - Assiniboia 2,383 (17.3) 2,543 (17.8)
Inkster 439 (11.7) 458 (12.2)
Downtown 2,035 (15.6) 1,957 (16.0)
Point Douglas 1,338 (16.7) 1,229 (16.4)
Winnipeg Aggregate Areas

Wpg Most Healthy 10,590 (17.7) 11,499 (17.5)
Wpg Average Healthy 4,242 (18.3) 4,221 (18.5)
Wpg Least Healthy 7,072 (18.4) 6,816 (18.7)

Source: Manitoba Centre for Health Policy, 2009
blank cells = suppressed

Table A4.25: Number and Percentage (Unadjusted) of Older Adults Aged 

75+ Years Who fi lled 2+ Prescriptions or > 30-day Supply of Benzodiazap-

ines, by Region
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Time 1 Time 2

(2000/01-2002/03) (2003/04-2005/06)

RHAs Number (%) Number (%)
South Eastman 7,608 (19.5) 7,504 (17.9)
Central 13,527 (19.7) 13,071 (18.4)
Assiniboine 12,000 (22.9) 10,734 (20.7)
Brandon 7,688 (21.7) 7,760 (21.0)
Interlake 11,403 (20.6) 10,827 (18.9)
North Eastman 6,299 (22.2) 6,096 (20.9)
Parkland 8,414 (26.3) 8,104 (25.8)
Churchill 151 (20.8) 59 (8.8)
Nor-Man 3,868 (23.1) 3,601 (22.0)
Burntwood 4,989 (19.1) 4,240 (15.8)
Aggregate Areas

Rural South 59,251 (21.5) 56,336 (19.9)
North 9,008 (20.7) 7,900 (18.0)

Winnipeg 103,484 (20.8) 97,573 (19.2)
Manitoba 179,431 (21.1) 169,569 (19.4)
Winnipeg Community Areas

Fort Garry 8,626 (18.2) 8,597 (17.1)
Assiniboine South 5,972 (21.3) 6,046 (21.2)
St. Boniface 7,291 (19.8) 6,940 (17.8)
St. Vital 9,206 (20.0) 8,982 (18.9)
Transcona 4,647 (19.0) 4,533 (18.3)
River Heights 9,579 (20.9) 8,738 (19.2)
River East 14,415 (20.4) 13,423 (18.5)
Seven Oaks 9,786 (22.0) 9,199 (19.8)
St. James - Assiniboia 10,464 (22.4) 9,689 (20.8)
Inkster 4,306 (19.4) 3,867 (17.1)
Downtown 11,950 (21.6) 10,758 (19.6)
Point Douglas 7,242 (24.7) 6,801 (22.6)
Winnipeg Aggregate Areas

Wpg Most Healthy 57,125 (19.8) 55,119 (18.5)
Wpg Average Healthy 16,981 (21.6) 15,681 (19.7)
Wpg Least Healthy 29,378 (22.5) 26,773 (20.4)

Source: Manitoba Centre for Health Policy, 2009

Table A4.26: Number and Percentage (Unadjusted) of Residents 

(19+ Years) with Arthritis, by Region
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Time 1 Time 2

(2000/01-2002/03) (2003/04-2005/06)

RHAs Number (%) Number (%)
South Eastman 4,685 (10.3) 4,421 (9.0)
Central 8,095 (10.1) 6,872 (8.3)
Assiniboine 6,368 (10.6) 5,467 (9.3)
Brandon 5,039 (12.5) 4,284 (10.2)
Interlake 7,655 (12.1) 6,510 (9.9)
North Eastman 3,844 (11.7) 3,384 (10.0)
Parkland 4,362 (12.0) 3,588 (10.0)
Churchill 105 (12.7) 80 (10.4)
Nor-Man 1,845 (9.3) 1,514 (7.8)
Burntwood 2,836 (8.7) 2,271 (6.7)
Aggregate Areas

Rural South 35,009 (11.0) 30,242 (9.3)
North 4,786 (9.0) 3,865 (7.2)

Winnipeg 66,137 (11.9) 59,387 (10.4)
Manitoba 110,971 (11.4) 97,778 (9.9)
Winnipeg Community Areas

Fort Garry 5,773 (10.8) 5,335 (9.4)
Assiniboine South 3,573 (11.1) 3,273 (10.1)
St. Boniface 4,627 (11.3) 4,248 (9.7)
St. Vital 5,993 (11.6) 5,393 (10.1)
Transcona 3,075 (11.0) 2,822 (10.0)
River Heights 5,947 (12.0) 5,198 (10.5)
River East 8,898 (11.2) 8,033 (9.8)
Seven Oaks 6,056 (12.1) 5,468 (10.5)
St. James - Assiniboia 6,403 (12.4) 5,772 (11.2)
Inkster 3,107 (12.1) 2,953 (11.3)
Downtown 7,604 (12.3) 6,434 (10.5)
Point Douglas 5,081 (15.2) 4,458 (12.9)
Winnipeg Aggregate Areas

Wpg Most Healthy 36,201 (11.1) 33,164 (9.9)
Wpg Average Healthy 10,582 (12.1) 9,309 (10.6)
Wpg Least Healthy 19,354 (13.4) 16,914 (11.6)

Source: Manitoba Centre for Health Policy, 2009

Table A4.27: Number and Percentage (Unadjusted) of Residents 

(12+ Years) with Asthma, by Region



Composite Measures/Indices of Health and Health System Performance 169

y g

Time 1 Time 2

(2000/01-2002/03) (2003/04-2005/06)

RHAs Number (%) Number (%)
South Eastman 1,988 (5.1) 2,474 (5.9)
Central 3,907 (5.7) 4,582 (6.5)
Assiniboine 3,965 (7.6) 4,453 (8.6)
Brandon 2,267 (6.4) 2,814 (7.6)
Interlake 4,249 (7.7) 4,894 (8.5)
North Eastman 2,159 (7.6) 2,651 (9.1)
Parkland 2,790 (8.7) 3,148 (10.0)
Churchill 73 (10.1) 68 (10.1)
Nor-Man 1,489 (8.9) 1,693 (10.3)
Burntwood 2,832 (10.8) 3,458 (12.9)
Aggregate Areas

Rural South 19,058 (6.9) 22,202 (7.9)
North 4,394 (10.1) 5,219 (11.9)

Winnipeg 31,157 (6.3) 36,604 (7.2)
Manitoba 56,876 (6.7) 66,839 (7.7)
Winnipeg Community Areas

Fort Garry 2,441 (5.1) 2,949 (5.9)
Assiniboine South 1,398 (5.0) 1,624 (5.7)
St. Boniface 2,064 (5.6) 2,520 (6.4)
St. Vital 2,575 (5.6) 3,085 (6.5)
Transcona 1,511 (6.2) 1,753 (7.1)
River Heights 2,522 (5.5) 2,760 (6.1)
River East 4,366 (6.2) 5,131 (7.1)
Seven Oaks 3,351 (7.5) 4,007 (8.6)
St. James - Assiniboia 2,960 (6.3) 3,501 (7.5)
Inkster 1,573 (7.1) 1,881 (8.3)
Downtown 3,871 (7.0) 4,510 (8.2)
Point Douglas 2,525 (8.6) 2,883 (9.6)
Winnipeg Aggregate Areas

Wpg Most Healthy 16,315 (5.7) 19,531 (6.6)
Wpg Average Healthy 5,451 (6.9) 6,275 (7.9)
Wpg Least Healthy 9,391 (7.2) 10,798 (8.2)

Source: Manitoba Centre for Health Policy, 2009

Table A4.28: Number and Percentage (Unadjusted) of Residents 

with Diabetes, by Region



Appendix One: References for General Indices Reviewed170 Appendix Two: Published Health IndicesAppendix Four: Crude Rate Tables

Time 1 Time 2

(2000/01-2002/03) (2003/04-2005/06)

RHAs Number (%) Number (%)
South Eastman 6,674 (17.1) 7,496 (17.9)
Central 11,973 (17.5) 13,385 (18.9)
Assiniboine 11,847 (22.6) 12,675 (24.5)
Brandon 6,847 (19.3) 7,285 (19.7)
Interlake 11,985 (21.6) 13,084 (22.8)
North Eastman 5,583 (19.7) 6,814 (23.3)
Parkland 6,736 (21.1) 7,518 (23.9)
Churchill 155 (21.3) 32 (4.8)
Nor-Man 2,494 (14.9) 2,477 (15.1)
Burntwood 3,823 (14.6) 4,046 (15.1)
Aggregate Areas

Rural South 54,798 (19.9) 60,972 (21.6)
North 6,472 (14.8) 6,555 (15.0)

Winnipeg 93,325 (18.8) 102,766 (20.2)
Manitoba 161,442 (18.9) 177,578 (20.4)
Winnipeg Community Areas

Fort Garry 8,209 (17.3) 9,669 (19.3)
Assiniboine South 5,148 (18.4) 5,915 (20.7)
St. Boniface 6,783 (18.4) 7,406 (19.0)
St. Vital 8,865 (19.2), 9,490 (20.0),
Transcona 4,440 (18.1) 4,814 (19.4)
River Heights 8,644 (18.9) 9,138 (20.1)
River East 13,353 (18.9) 15,135 (20.9)
Seven Oaks 9,208 (20.7) 10,252 (22.1)
St. James - Assiniboia 9,717 (20.8) 10,605 (22.8)
Inkster 4,202 (18.9) 4,646 (20.6)
Downtown 9,283 (16.8) 9,800 (17.8)
Point Douglas 5,473 (18.6) 5,896 (19.6)
Winnipeg Aggregate Areas

Wpg Most Healthy 53,880 (18.7) 60,940 (20.4)
Wpg Average Healthy 15,801 (20.1) 16,613 (20.9)
Wpg Least Healthy 23,644 (18.1) 25,213 (19.2)

Source: Manitoba Centre for Health Policy, 2009

Table A4.29: Number and Percentage (Unadjusted) of Residents 

with Hypertension, by Region
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Time 1 Time 2

(2000/01-2002/03) (2003/04-2005/06)

RHAs Number (%) Number (%)
South Eastman 1,868 (4.8) 1,792 (4.3)
Central 3,441 (5.0) 3,190 (4.5)
Assiniboine 3,160 (6.0) 2,799 (5.4)
Brandon 1,815 (5.1) 1,717 (4.6)
Interlake 2,931 (5.3) 2,821 (4.9)
North Eastman 1,322 (4.7) 1,360 (4.7)
Parkland 2,689 (8.4) 2,668 (8.5)
Churchill 33 (4.5) 16 (2.4)
Nor-Man 650 (3.9) 607 (3.7)
Burntwood 788 (3.0) 800 (3.0)
Aggregate Areas

Rural South 15,411 (5.6) 14,630 (5.2)
North 1,471 (3.4) 1,423 (3.2)

Winnipeg 27,123 (5.5) 26,217 (5.2)
Manitoba 45,820 (5.4) 43,987 (5.0)
Winnipeg Community Areas

Fort Garry 2,139 (4.5) 2,271 (4.5)
Assiniboine South 1,637 (5.8) 1,543 (5.4)
St. Boniface 2,085 (5.7) 2,020 (5.2)
St. Vital 2,461 (5.3) 2,421 (5.1)
Transcona 1,137 (4.6) 1,074 (4.3)
River Heights 2,783 (6.1) 2,431 (5.3)
River East 3,769 (5.3) 3,987 (5.5)
Seven Oaks 2,750 (6.2) 2,740 (5.9)
St. James - Assiniboia 3,293 (7.0) 3,069 (6.6)
Inkster 861 (3.9) 836 (3.7)
Downtown 2,418 (4.4) 2,188 (4.0)
Point Douglas 1,790 (6.1) 1,637 (5.4)
Winnipeg Aggregate Areas

Wpg Most Healthy 14,673 (5.1) 14,797 (5.0)
Wpg Average Healthy 4,683 (6.0) 4,423 (5.6)
Wpg Least Healthy 7,767 (5.9) 6,997 (5.3)

Source: Manitoba Centre for Health Policy, 2009

Table A4.30: Number and Percentage (Unadjusted) of Residents 

with Ischemic Heart Disease, by Region
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Time 1 Time 2

(1998/99-2002/03) (2001/02-2005/06)

RHAs Number (rate per 1,000) Number (rate per 1,000)
South Eastman 612 (2.4) 618 (2.3)
Central 1,351 (3.0) 1,271 (2.8)
Assiniboine 1,249 (3.9) 1,113 (3.6)
Brandon 743 (3.4) 670 (3.0)
Interlake 1,257 (3.6) 1,267 (3.6)
North Eastman 702 (3.8) 663 (3.5)
Parkland 831 (4.2) 816 (4.2)
Churchill 13 (2.6) 17 (3.4)
Nor-Man 450 (3.7) 420 (3.5)
Burntwood 685 (3.1) 764 (3.4)
Aggregate Areas

Rural South 6,002 (3.4) 5,748 (3.2)
North 1,148 (3.3) 1,201 (3.4)

Winnipeg 10,029 (3.3) 9,937 (3.3)
Manitoba 17,922 (3.3) 17,556 (3.2)
Winnipeg Community Areas

Fort Garry 643 (2.2) 720 (2.4)
Assiniboine South 433 (2.5) 436 (2.5)
St. Boniface 673 (3.1) 666 (2.9)
St. Vital 831 (2.9) 779 (2.7)
Transcona 453 (2.8) 428 (2.7)
River Heights 837 (3.3) 811 (3.2)
River East 1,409 (3.3) 1,338 (3.1)
Seven Oaks 857 (3.2) 922 (3.4)
St. James - Assiniboia 1,068 (3.9) 1,017 (3.8)
Inkster 437 (2.9) 411 (2.7)
Downtown 1,494 (4.4) 1,464 (4.3)
Point Douglas 894 (4.8) 945 (4.9)
Winnipeg Aggregate Areas

Wpg Most Healthy 4,700 (2.6) 4,701 (2.6)
Wpg Average Healthy 1,663 (3.6) 1,634 (3.5)
Wpg Least Healthy 3,666 (4.7) 3,602 (4.6)

Source: Manitoba Centre for Health Policy, 2009

Table A4.31: Number and Rates (Unadjusted) of Residents (aged 0-74) 

Who Died Prematurely, by Region
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Time 1 Time 2

(2000/01-2002/03) (2003/04-2005/06)

RHAs Number (rate per 1,000) Number (rate per 1,000)
South Eastman 10,021 (39.3) 10,486 (38.9)
Central 21,096 (47.5) 20,463 (45.0)
Assiniboine 17,373 (55.0) 17,025 (55.3)
Brandon 10,297 (47.6) 9,282 (42.2)
Interlake 19,337 (55.7) 19,788 (56.4)
North Eastman 12,618 (68.6) 12,035 (64.8)
Parkland 12,085 (62.0) 11,929 (62.8)
Churchill 257 (51.7) 330 (68.0)
Nor-Man 8,433 (70.6) 7,646 (64.9)
Burntwood 18,413 (84.7) 18,904 (86.4)
Aggregate Areas

South 92,530 (53.1) 91,726 (52.2)
North 27,103 (79.3) 26,880 (78.7)

Winnipeg 152,651 (51.1) 154,047 (51.0)
Manitoba 282,581 (53.5) 281,935 (52.8)
Winnipeg Community Areas

Fort Garry 9,668 (33.3) 10,836 (36.3)
Assiniboine South 5,734 (33.8) 5,944 (35.0)
St. Boniface 10,193 (47.0) 9,000 (39.8)
St Vit lSt. Vital 12 286 (43 8)12,286 (43.8) 11 500 (40 9)11,500 (40.9)
Transcona 7,207 (45.7) 6,621 (42.2)
River Heights 11,992 (47.8) 12,166 (48.6)
River East 19,576 (46.2) 19,245 (44.9)
Seven Oaks 12,173 (46.1) 13,047 (48.7)
St. James - Assiniboia 13,751 (51.0) 12,895 (48.5)
Inkster 7,138 (48.4) 6,481 (43.8)
Downtown 27,555 (83.3) 28,039 (83.6)
Point Douglas 15,378 (83.5) 18,273 (96.5)
Winnipeg Aggregate Areas

Wpg Most Healthy 67,800 (38.5) 67,450 (37.8)
Wpg Average Healthy 25,111 (54.5) 24,901 (54.1)
Wpg Least Healthy 59,740 (78.1) 61,696 (79.5)

Source: Manitoba Centre for Health Policy, 2009

Table A4.32: Number and Rate (Unadjusted) of Potential 

Years of Life Lost, by Region
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Transcona 142 (60.1)

Region Number (%)

RHAs

South Eastman 919 (61.2)
Central 1,083 (61.1)
Assiniboine 1,187 (60.5)
Brandon 902 (58.6)
Interlake 938 (58.7)
North Eastman 743 (57.6)
Parkland 631 (52.7)
Nor-Man 692 (58.0)
Burntwood/Churchill 644 (51.9)
Aggregate Areas

Rural South 5,501 (59.3)
North 1,345 (55.0)

Winnipeg 2,967 (62.1)
Manitoba 10,715 (60.8)
Winnipeg Community Areas

Fort Garry 366 (68.3)
Assiniboine South 158 (69.3)
St. Boniface 242 (61.6)
St. Vital 303 (62.8)
Transcona 142 (60.1) 
River Heights 303 (67.8)
River East 360 (57.9)
Seven Oaks 223 (60.1)
St. James - Assiniboia 324 (60.3)
Inkster 132 (62.7)
Downtown 309 (60.0)
Point Douglas 105 (55.4)
Winnipeg Aggregate Areas

Wpg Most Healthy 1,809 (63.9)
Wpg Average Healthy 470 (61.7)
Wpg Least Healthy 242 (61.6)

Source: Manitoba Centre for Health Policy, 2009
*Canadian Community Health Survey 2.1 (2003) and 3.1 (2005) cycles combined

Table A4.33: Number and Percentage (Unadjusted) of 

Respondents Who Rated Their Health as 

'Very Good' or 'Excellent', by Region*
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APPENDIX 5. STATISTICAL METHODS USED TO CREATE THE 

COMPOSITE INDICES

Th is appendix describes in further detail the process used to create and evaluate the composite 
indices described in this report, as well as the rationale for using these methods. Issues related to 
creating and comparing a composite over multiple time periods is also addressed. More about the 
general principles of factor analysis can be learned in Factor Analysis by Richard L. Gorsuch (1983).

A5.1 Creating a Composite Index

Th e basic process for creating a composite index is fairly straightforward. A factor analysis examines 
the common variance between indicators and creates a mathematical combination of the indicators. 
Th is is done by a means similar to a regression formula; a certain portion of each indicator 
contributes to the overall index. Th e degree to which each indicator contributes to the composite 
index depends on its degree of commonality with the entire set of indicators.

For the analyses presented in this report, several issues needed to be addressed (Velicer and Jackson, 
1990). Th e fi rst is how the common variance should be analysed. Two primary methods may be 
employed: 1) Principal components analysis – this method analyses all of the variance in the set of 
included variable and includes variance that is unique to only one of the indicators. 2) Principal 
factor or principal axis analysis – this method analyses only the common variance in the set of 
variables. 

Choosing one method over another depends on the theory behind conducting the analysis in the 
fi rst place. Principal components analysis tends to be used when one is simply trying to reduce the 
number of variables to a more manageable set (i.e., data reduction). Th ere may be no theoretical 
reason for their inclusion in a single analysis, or no well reasoned argument for why the variables 
would actually vary together.  Principal factor analysis assumes that there is an underlying force, or 
trait, that is causing the variables to behave in a similar manner. Variance that is unique to a single 
variable, therefore, would simply be ‘error’, and excluded from the analysis. We used this latter 
approach for the majority of our analyses.

In SAS, the program PROC CALIS was used to conduct the factor analyses. Specifying the principal 
factor analysis was a matter of including options for analyzing the covariance matrix (‘cov’) and the 
maximum likelihood method (‘ml’). A sample of the code would appear as follows:

  proc calis data = test cov ku method=ml;
     factor n=1; *rotate=varimax;
     var <variables to include in analysis>;
     title2 ‘Title here’;
  run;
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Th e factor statement includes options for specifying the number of resulting factors; initially, this 
was not restricted. Where a single factor was found, n=1 would be specifi ed. If more than one factor 
was identifi ed, then n=2 could be specifi ed, and in this case, the ‘rotate = varimax’ option would be 
employed.

Th e second issue to be addressed concerns the decisions regarding the adequacy of the resulting 
factor structure, which can be either theoretical or statistical. If the resulting factor structure does 
not make sense to the researcher, then one can choose to reject it, as seen in Chapter 6. Th e variables 
included in a factor, and the direction of the factor loadings, should be interpretable. 

Beyond theoretical considerations, there are three ways to assess the statistical adequacy of a factor 
analysis. Th e fi rst is to measure goodness-of-fi t. Th ere are a number of such measures, all intended 
to assess the same basic idea: the ability of the resulting factor model to replicate the data. In our 
study, we considered several measures to determine the adequacy of the models, including the most 
commonly used goodness-of-fi t index (GFI), McDonald’s index (McDonald and Marsh, 1990; 
McDonald, 1989), indices by Bentler and Bonett (1980), and the root mean square residual. If all 
of these measures met the minimum criterion (e.g., minimum GFI > 0.90), the factor model was 
accepted as adequate. 

In addition to goodness of fi t, researchers should also consult two measures of the variance 
accounted for by the factor model. Th e fi rst measure is the total variance in the variables accounted 
for by the factors that are retained while the second measure addresses the variance accounted for in 
a single variable. Th e fi rst measure is essentially the sum of the squared correlations between a factor 
and all the variables in the analysis, and is known as an eigenvalue. Th e initial analysis will create as 
many factors as there are variables and accounts for 100% of the variance in the data set. Eigenvalues 
for factors are used to determine which factors, and how many factors, to keep in a model; generally, 
factors with eigenvalues greater than one are considered to meet a minimum criterion for being 
retained.  Th e variance accounted for by a factor is: R2 = eigenvalue / number of variables in analysis. 
Th us, if one wanted to see at least half the variance accounted for by a single factor, then the required 
eigenvalue for that factor would be equal to the number of variables divided by two.

Th e second measure addressed how well the individual variables are accounted for by the factor 
structure. Th e proportion of variance accounted for in a variable would be the sum of the squared 
correlations with all retained factors, and is known as the ‘communality’ for the variable. It is 
what the variable has in common with the factors, or other variables. Where only a single factor is 
extracted, it would simply be the squared factor loading (a factor loading is the correlation between 
a factor and a variable). A minimum of 16% of the variance was expected in these analyses (which 
would require a single factor loading of 0.40). Although a factor may emerge, a particularly low 
communality for a variable would suggest that that particular variable is not ‘part’ of the factor(s). 
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A5.2  Testing the Factor Structure Over Time

Th e third issue for constructing these composite indices concerns the evaluation of the indices over 
time. For the indices to be used comparatively over time it is essential that the same structure be 
imposed at both time periods. Th ere are two ways to accomplish this. Th e fi rst is to create a stable 
index at Time 1 (or Time 2) and then apply that structure to the indicators at Time 2 (or Time 
1). Th is ensures the ideal fi t at the reference time point, and tests its applicability at Time 2. Th e 
second method is to simultaneously analyze both time points using structural equation modeling, 
constraining the contribution of indicators from both time points to be identical. In this way, the 
best overall fi t across both time points is obtained. 

While the second method may seem preferable, there is a major drawback. One of the constraints 
under which these indices are being developed is that they can be replicated over time. If one 
wanted to see how an index changed in another three years, how to do so would be diffi  cult. Th e 
simultaneous procedure where all time points are evaluated together would have to be replicated 
with the inclusion of three time points, rather than only two, complicating the analysis, and placing 
computational demands that may not result in a satisfactory solution. As well, a major drawback 
would be that including an additional time point would result in a diff erent solution, making the 
comparison of results from the current analysis to a follow-up analysis impossible.

Th e alternative approach taken in this deliverable was to generate a composite index using the data 
from the fi rst time period. Th e weights assigned to the variables from this analysis were then applied 
to the data from the second time period. Because we were applying a set of weights from an external 
model, the criteria for assessing goodness-of-fi t were relaxed (0.80). Using this method, the best 
fi tting, stable model from the start of the study period was assessed at the later time point. Further 
updates can be done by simply applying the same factor model to new raw data. 

If the factor structure holds, then any changes in factor scores can be directly assessed. If it does not 
hold, that in itself reveals important changes in the individual indicators that can then be evaluated. 
Essentially, a poor fi tting model would mean that the indicators are no longer correlated in the way 
that they were previously. Discovering the reason(s) the relationship between a set of indicators has 
changed over time can be a learning tool and illustrative, despite the fact that it makes comparisons 
of the factor scores over time suspect.

Slight changes to the SAS code enforce a particular factor structure in the analysis:

  proc calis data = test cov ku method=ml ;
     factor n=1;
     matrix _F_
        [1,1] = 0.05,
        [2,1] = 0.06,
        [3,1] = 0.08,
        [4,1] = 0.07;
     var <variables to be included in analysis>;
  run;
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Th e ‘matrix _F_’ statement indicates that the following numbers are to be used in the analysis, and 
would come from the initial analysis (i.e., Time 1) for the particular composite index. Th e matrix is 
described using rows and columns, where the fi rst number represents the number of variables and 
the second the number of factors. If, in the previous example, six variables were included, then two 
additional points would have been necessary ([5,1] and [6,1]). An additional factor would result in a 
second set of constraints being listed (i.e., [1,2], [2,2], [3,2], etc.).

Th e methods described above ensure that any composite index would adhere to the conditions 
described at the outset of this report. A composite index produced by these methods will refl ect 
common variation in the majority of the constituent indicators, if not all of the indicators, that 
are retained in the factor model (i.e., those with high factor loadings). Th e resulting factor should 
be interpretable and have face validity. Th e commonality between indicators at one point in time 
will remain stable at a second point in time. Finally, because of these conditions, the scores should 
be directly interpretable, with higher scores for one geographic area meaning that that area will 
tend to have high scores on all of the indicators for the index. Although other methods for creating 
composite variables are possible, initial factor analysis combined with confi rmatory factor analysis is 
the preferred method for accomplishing these specifi c goals.
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