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ABSTRACT 

Richardson and Zumbo questioned the ability of any single score to measure the 

health status of a population, suggesting a better approach would be to use a multi- 

dimensional health profile instead. The purpose of this thesis was to examine what 

effects, if any, detenninants of health, identified by the British Columbia Provincial 

Health Officer and a literature search, would have on the Richardson-Zumbo Health 

Profile and the Health Utility Index (HU) in tems of the ability of those measures to be 

sensitive to underlying changes in the population's health status. Would a profile yield 

more usefil information than a summary score? 

Data came from the 1994195 National Population Health Survey (NPHS) over- 

sample for the population of Prince George, B.C., consisting of 838 randomly selected 

individuals (436 female, 402 male). 

The key health determinants included income level, educational attainment, 

employment status, single parenthood, tobacco use, alcohol consumption, gender and 

age. Indicators closely paralleling these determinants were selected from the 1994f95 

NPHS. The five Richardson and Zumbo factors (physical impairnent factor, mental ill- 

health factor, mental well-being factor, general health impairnient factor, and social well- 

being factor) were cornbined into a Composite Score to create an additional dependent 

variable. 

A bivariate analysis was done between the six non-dichotomous NPHS indicators 

and the seven dependent variables. Correlations and tests for sipificame were 

performed. 



A multivariate analysis was then done. Beta values and the Pratt Index for those 

mode1 predictors identified through stepwise regnssion were calculated. Tbe muitivariate 

analysis was re-run with the addition of the age and gender NPHS indicaton. Beta values 

and the Pratt Index for those modei predictors identified through stepwise regression 

were calculated. 

The resule of the analysis yielded no surprises. As expected, being employed, 

greater income adequacy, and less tobacco consumption were al1 associated with a higher 

state of health. Gender was not a significant health determinant except on the social well- 

being factor where there was an apparent advantage to being female. 

Overall, the R~ of the multivariate anaiyses were disappointingly low ranging 

fiom .O 17 to .2 12 on the five Richardson and Zumbo Factors, .O97 for the Composite 

Score and ,123 for the HUI. The gain in R' when age and gender were added was also 

minimal ranging fiom ni1 to +.OB. 

The net result of these regressions seems to be that there is a poor fit between the 

deierminants of health and population health status. The HUI was hardly describing 

population health while the five Richardson-Zurnbo scores and the Composite Score 

fard M e  better. 

This analysis, once again, demonstrates the difficulty of capturing the complex 

interplay of the myriad of variables that fom the constnict of health. The challenge to 

funire researchers is to continue to explore profiles that accurately capture the status of 

the population's health and that are also sensitive to underlying changes as they occur. 



Although the Richardson-Zumbo Health Profile did not have strong explanatory power it 

was, never the less, able to yield more information than the HUI or the Composite Score. 
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C W T E R  1 

The Health Utility Index endeavours to capture the state of a population's health 

through a single, sumrnary, nurneric measure analogous to the Gross National Product's 

(GNP) description of the national economy. The health of a population is influenced by 

many factors comrnonly referred to as deteminants of health. The British Columbia 

Provincial Health Oflïcer has grouped determinants of health into five broad categories 

and has suggested indicators that measure those determinants. Richardson and Zumbo 

proposed a multi-dirnensioned health profile to describe the health staius of a population. 

Using 1994195 National Population Health Survey over-sample data for the 

population of Prince George, British Columbia, this thesis will investigate the sensitivity 

of the Health Utility Index and the Richardson-Zumbo Health Profile to a set of key 

health deteminants considered important by the British Columbia Provincial Health 

Officer. This fiat chapter will examine the literature with respect to the major issues 

discussed in the thesis. 

Health, Healtb Status and the Determinants of Health 

In the 1940 '~~  in Canada, &ta were not available that described or quantified the 

health stahis of the population. It was not until the Sickness Survey of 1950f5 1, 

conducted by the Dominion Bureau of Statistics, that statistical evidence based on a 

survey of 40,Oûû households confmed the generally held impression that Canadians 

were not healthy. Self-reported levels of illness (cornplaint, disability, bed rest or care) 

were considered unacceptably high. The poorest population cobort bore twice the 

disability burden of the wealthiest population cohort, raising questions of whether this 



was linked with the observation that the wealthy spent 2.8 times more on health 

expenditures than the poor (Taylor, 1987). 

At the tirne of the 1950/5 1 Sickness Survey the indicator considered the most 

sensitive by the Dominion Bureau of Statistics was the infant mortality ratei (Taylor, 

1987), not just as a measure of child health but also of the social well-being of society 

(Michalos, 1980'; British Columbia Provincial Health Offcer, 1998). Health was largely 

considered the absence of disease following the biomedical disease mode13. Indeed, in the 

past, infectious disease4 was the greatest cause of illness and death thus making the 

linkage between health and the absence of sickness an obvious and natural one (Epp, 

1986). Evans and Stoddart (1 994) observe the existence of the huge healthcare (sickness 

care) industxy is evidence of a society which equates the use of healthcare with health. 

Bergner (1985) States that until the early 1960's mortality rates were the most 

relevant and sensitive measures of the health of a population. By the mid- 19603, 

however, death rates no longer seemed to be sensitive to the changes that were taking 

place in health and healthcare. The emphasis had, instead, started to shift to measures of 

morbidity and quality of life to assess health stahis (Bergner, 1987). 

A significant departure h m  the biomedical disease mode1 came in 1974 with the 

publication of "A New Perspective on the Health of Canadians" by the Hon. Marc 

' In 1901 thcrc wcre 134 deaths for evay 1000 population under the age of one compared with 5.5 
deaW1000 in 1997 (Statistics Canada, 2ûûû). Japan's rate in f 996 was 3.8 deaths4000 (Fcdctal, 
Provincial and Temtonal Cornminte on Population Hcalth, 1999). 
' The infrnt mortality rate "nflects trends in general moriality, public health. sanitation, howing, and of 
economic development, as well as practiccs of infant fccding and cm because infants more than any other 
group depmd so compktely on envimamenial conditions and the attention of others for theu sumival" (p. 
13 1). 
' Cause (etiology) in followed by lesion (pathology) which is followed by syrnptom (outcorne) (Taylor. 
1987). 
NikiCumk (199 1) ofls a fascinaimg bistoncl o ~ m ~ i t w  of epidemics and plagws. 



Lalonde, the then federal Minister of Health. The Lalonde Report, as it is now known, 

took a broader view of health than just the diagnosis, treatment and cure of disease. 

Lalonde (1974) put forward the Health Field Concept. It divided health into four areas for 

analysis and evaluation: human biology, environment, life-style, and healthcare 

organization. Using the Health Field Concept "any health problem [could] be traced to 

one, or a combination of the four elementss" (p. 33). The Lalonde Report in Cana& was 

followed by similar reports in other countries (Taylor, 1987; Evans and Stoddart, 1994). 

The cornmon theme among these reports was the idea that health could be improved 

without continued massive cash infusions into the traditional healthcare system (Mannor, 

Barer and Evans, 1994)~. The Lalonde Report is widely recognized as having had an 

important effect on the way health is viewed, both in Canada and intemationally, by 

focusing on the health status of the population rather than the healthcare system alone7 

(Taylor, 1987; Evans and Stoddart, 1994; Sutherland and Fulton, 1994; Federal, 

Provincial and Territorial Cornmittee on Population Health, 1994; Health Canada, 1996, 

1998; Institute of Health Promotion Research, University of British Columbia, 1999). 

The World Health Organization proposed a similar multidimensional approach to 

health in 1977 and unanimously adopted its "Health For Al1 by the Year 2000" strategy 

in 19818, recogizing that health does not exist in isolation but is influenced by 

' An example is  given by Lalonde f 1974) whereby lifcstyle, environment and healhcare organization wen 
said to conuibute to trafic deaths in the proportions of something like 75%, 20% and 5% respectively ( p. 
33). 
voland, Cobum, Robertson and Eakin (1 998) express a concern that the notion of additional healthcare 
expenditures producing modest impmvcmcnts in health status, as compared to efforts made in cther health 
determinant arcas "provides convmient covcr for those who wish to dismantle the welfare state in the name 
of deficit reduction" (p. 786). 
7 Cntics point out, howevcr, that the report was misinterpnted by many resulting in govenunent adopting a 
w m w  lifestyle focus (cg., ~articipaction) while largeiy ignoring other deteminants of health (Poland et 
a!., !998). 
' 7hc "Health For Al1 by the Year 2 W  stntegy was adoptd by the World Health Assembly and endorsed 
by the United Nations Gcneral Asscmbly that samc year. 



environmental, social and economic influences which interact with each other in a 

complex fashion (World Health Organization, 198 1 ; Taylor, 1987; World Health 

Organization, Health for Al1 Web-Site). 

Health is defined in the preamble to the constitution of the World Health 

Organization as "a state of complete physical, mental, and social well-being and not 

: merely the absence of disease or infirmity" (Siddiqui, 1995, p. 226). Originally adopted 

in 1948, the World Health Organization definition continues to be widely accepted by 

most healthcare planners, authorities and policy makers (e.g., British Columbia 

Provincial Healtb Offcer, 1994), and is cited in most of the literature when health is 

defined. This definition of health was naffimed by the World Healtb Organization in 

1978 at Alma Ata and again in its "Global Strategy for Health for Al1 by the Year 2000" 

(Koivusalo and Ollila, 1997; World Health Organization, 1998). The definition is also 

posted prominently on the World Health Organization web-site. Beigbeder (1998) points 

out the World Health Organization constitution raises the "enjoyment of the highest 

attainable standard of health . . . to the level of one of the hdamental human rights" and 

that since ''the health of al1 peoples is f'undamental to the attainment of peace, global 

health is thenfore one of the requirements for world peace" (p. 13). 

Hansluwka (1985) m e w s  the international debate over the World Health 

Organization definition of health and wheîher the definition can ever be achieved or does 

it, rather, serve as a Io@ ideal to be striven for but never actualized. Difficulties in 

defining health arise out of the "vagueness of the concept, the value judgment of the 

definer, the multidimensionality of the phenornenon and the impossibility of meaningful 

operationalization" (p. 1208). As The Institute of Health Promotion Researcb, University 



of British Columbia (1999) daims, such definitions seem to classify al1 human activity as 

being health-related. Evans and Stoddart (1994) comment that such definitions are, 

"honoured in repetition, but rarely in application" (p. 28). Bergner (1985) notes that many 

definitions of health abound but most are variants of the World Health Organization 

declaration. 

Population health is defined by the Federal, Provincial and Temtorial Committee 

on Population Health (1999) as follows: 

Population health refen to the health of a population as measured by health status 

indicators and as influenced by social, economic and physical environrnents, 

personal health practices, individual capacity and coping skills, human biology, 

early childhood development, and health services. As an approach, population 

health focuses on the interrelated conditions and factors that influence the health 

of populations over the life course, identifies systematic variations in their 

patterns of occurrence, and applies the resulting knowledge to develop and 

implement policies and actions to improve the health and well-king of those 

populations. The goal of a population health approach is to maintain and improve 

the health statu of the entire population and to reduce inequities in health status 

between groups. This requires a thorough, ongoing examination of botb health 

status and the factors that determine or influence health. (pp. 7-8) 

The hstitute of Health Promotion Research, University of British Columbia 

(1999) cites the above quoted definition and adds that population health research deals 

with whole communities or populations and not just individuals or risk groups; looks to 

greater intersectord action beyond the health field; seeks to make populations less 



l 

i dependent on health services and professionals; and looks to the social world for 

detenninants of health. Identifjing detenninants of health, as opposed to the determinants 

of illness and disease, is referred to by Catlin and Will(1992) as identifjing the risk 

factors for chronic good heaith. 

In 1986 the then Federal Minister of National Health and Welfare, Jake Epp, 

released the document "Achieving Health For All: A Framework For Health Promotion" 

at the annual conference of the Canadian Public Health Association. Building on the 

LaIonde Report, the Epp Report also recognized the multidimensionaiity of health with 

an emphasis on reducing inequities, increasing prevention efforts, and enhancing people's 

capacity to cope (e.g., chronic conditions, disabilities, and mental health problems). 

Improvements in health would be achieved through a health promotion framework 

consisting of thne mechanisms: self-care, mutual aid, and heaithy environments. Specific 

implementation strategies were: fostering public participation, strengthening community 

health services, and coordinating healthy public policy. This h e w o r k  was not designed 

to replace the existing healthcare system but to work with it, suggesting the potential of 

slowing the growth in healthcare costs. 

Each year the British Columbia Provincial Health Ofiicer issues an annual report 

that has a central theme or focus for the year included along with the standard tables and 

statistics repoited each year. The 1994 Annual Report concentrated on the determinants 

of healtb. The report promoted the view that the health of a population is infiuenced by 

more factors than the healthcare system alone. It grouped the determinants of health into 

five broad categones: social and economic environment, the physical environment, health 

services, biological influences, and health behavioun and skills. Within each of the five 



determinants of health categories the Provincial Health Onicer listed several health 

indicaton used to rneaswe the state of the category. These are displayed in Table 1. 

Table 1. Deteminant of Health Cater 
F m i n r n t o f  Health 

Social and Economic Environment 

Physical Environment 

Biologi&l Influences 

Health Behaviows and Skills 

-- 

Health semices 

L 

(British Columbia Provincial Health 

ries and Indicators 
Indicator 

Infant mortality rate 
Income disparity ratio 
h o m e  adequacy 
Poverty rate 
Low-income rate 
Income assistance rate 
Single-parent family rate 
Unemployment rate 
Highest level of education attained 
Child care 
Percent of income spent on housing 
Air pollution levels 
Ultra-violet radiation levels 
Birth defect rates 
Immunization rates 
Alcohol use during pregnancy 
Tobacco use 
Alcohol conswnption 
Cholesterol level 
Hypertension 
Diet 
O besity 
inactivity 
Stress 
Illicit dnig use 
Accident rate 
Standardized mortality ratio 
Health spending 
Cancer scnening rates 
Hospital utilization rates 
Ifficet, 1994) 

There is no unanimous agreement on what the deteminants of health are or their 

relative ranking, but those enumerated by the British Columbia Provincial Health Ofncer 

are consistent with the literature as king central to health. There is, bowever, growing 

emphasis on self-esteem, social support networks, quality of life issues, early child 



development, and the role of gender and culture (Mustard and Frank, 1994; Sutherland 

and Fulton, 1994; Evans and Stoddart, 1994 (see Figure 1); Decter, 1994; Federal, 

Provincial and Temtorial Cornmittee on Population Health, 1994, 1999; Frank, 1995; 

Health Canada, 1996~; Institute of Health Promotion Research, University of British 

Columbia, 1999; Denton and Walters, 1999; Edwards, 2000). 

There can also be many individual health indicators that contribute to a given 

health determinant. The indicators also interact with one another, just as the detenninants 

are not isolated from one another. The complexity of the multiple interactions of the 

indicators and the detenninants combined with an illusive definition of health makes the 

quantitication of health status so very difficult. One of the recornrnendations out of the 

1994 British Columbia Provincial Healtb Officer's Annual Report was "to continue 

efforts to develop and collect the best possible indicators to measure the health of the 

population" (British Columbia Provincial Health Omcer, 1994, p. 7 1). 

Sutherland and Fulton (1994) make an intensting observation with respect to 

individual versus population health. Healthcare spenàing and services directed at the 

individual are easy to measure and evaiuate as opposed to policies put in place to help a 

population. A physician can deal with an individual by using the medical mode1 of 

diagnosis, treatment and cure. For a population, however, many of the contributon to 

health are outside the health domain, e.g., sewers, divided highways, adequate Street 

lighting, etc., and are often harder to recognize as contributors to health even though the 

H d t b  C d  (1996) had a view of the hdth detenninant catcgories similar to that of the British 
Columbia Provincial Hcalth Officcr. The following list was used as a starting point for future population 
health policy and rcsearch directions: income and sacial stanis, social support networks, &cation, 
emplopent. worlung conditions. social environmcnts. phpical cnvironments. biology and genetic 
endowment, personal hcalth and coping skills, hcalth mks, and threc new arcas: healthy child 
development, gcndcr, and culture. 



impact per dollar spent may be greater than service delivered at the level of the 

individual. 

Perhaps as a result of the difficulties in understanding population health versus 

individual health the 1994 British Columbia Provincial Health OtTicer's Annual Report 

also recommended the development of "information and educational materials to increase 

public understanding about the determinants of health; build understanding about the 

determinants of health and support for the population health approach among governrnent 

partners in sectors outside health" (p. 7 1). In 1995, the year aAer the Provincial Health 

Officer's report on the detenninants of health, the British Columbia Ministry of Healih 

directed Health Authonties to consider the determinants of health in the preparation of 

their health and management pians (British Columbia Ministry of Health, 1995).1° 

. - .. . - 

'O As a specific example to Health Authoritics the British Columbia Minisüy of Hcalth in its "Guide to 
Health and Management Planning for Regions and Communitics" suggcsted the sociocconomic 
determinants of hcalth contribute 50% towards the hcalth status of a cornmunity (e.g., incomc, 
employmcnt, wotking conditions, ducation, housing, distribution of income and social support); i l b s  
treabnent 25%, gmctics 15%. and the physical mvironmmt 100/o (British Columbia Ministry of Health, 
1 995). 



W r e  1. Population Health Determinants Flow Diagram 
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(Evans and Stoddart, 1994, p. 53) based on work done by the Canadian lnstitute for Advanced Research. Note how healthcare is 

primarily shown as a response to disease (Frank, 1995). Poland et al. (1998) agree with those who contend the box labeled prosperity 

would be more properly called equity to get at the concept of income distribution as opposed to absolute levels of income. 



Specific Determinants 

This thesis will be focusing on specific health staius determinants from the 1994 

British Columbia Provincial Health Officer's Annual Report. Table 2 indicates the 

deteminants that will be examineci fiuther and to which broader determinant of health 

category they correspond. 

Table 2. Health Determinant and Health Determinant Category 
Health Determinant Health Determinant Category 

Income Levei 1 Social and Economic Environment 

Educational Attainment 1 Social and Economic Environment 

Employment Status 1 Social and Economic Environment 

Single Parenthood 1 Social and Econornic Environment 

1 interacts with the other deteminants 

Tobacco Use 

Alcohol Consurnption 

Gender 

a) Income Level 

nie literature shows a definite lidcage between income and health. Overall 

mortality and most foms of morbidity follow a gradient worldwide across 

Health Behaviour 

Health Behaviour 

Not specifically linked with an 

individual health detenninant but 

socioeconornic classes such that lower income and lower social status is associated with 

poorer health (Mustard and Frank, 1994; Evans and Stoddart, 1994; Denton and Walters, 

1999). Canadians with low incomes are more likely to sufTer illnesses and die eariier than 

Canadians with high incornes" (Epp, 1986; British Columbia Provincial Health OfIicer, 

1994; Feded, Provincial and Territorial C o d t t e e  on Population Health, 1999). In 



general, wealthier populations and countries are healthier than poorer ones (Sutherland 

and Fulton, 1994) and virtually no examples of any society, past or present, are evident 

where overall health status is inversely related to wealth, income or social class 

(Hertzman, Frank and Evans, 1994). Denton and Walters (1999) state, 'poor health is not 

simply concentrated among those who are most deprived. Health statu declines with 

each decline in socioeconomic status" (p. 1222). 

The British Columbia Provincial Health Oficer (1994) went so far as to state that 

income level and social status seem to be the most important detenninants of health. The 

Federal, Provincial and Temtorial Committee on Population Health (1999) did not go 

quite so far, acknowledging that there is no consensus on which is the best measure of 

socioeconomic status, noting that some researchers prefer to use education level or 

occupation. In their report, however, income was used as a proxy for socioeconomic 

status in most cases. 

Many possible explanations are given for the Iink between higher income levels 

and increased health. For example, higher incomes allow people to purchase adequate 

housingI2, food, and other basic needs. Meeting or exceeding basic needs allows for 

greater security, more control over decision making, and improved supportive social 

networks which may in tum lead to a more nurturing environment for children, success in 

school, and so on (British Columbia Provincial Health Officer, 1994). This is not a case 

of people king unable to work kcause of illness and thus unable to eam higher incomes, 

but, rather, that low economic status leads to exposure to unhealthy life conditions and 

I '  "Canadian men in the highest quarter of income distribution cm expect to live 6.3 years longer and 14.3 
more years fk of disability than thosc in the lowest quartile. For women, the differences are 3.0 and 7.6 
years respcctively" (Fcdcral, Provincial and Territorial Committee on Population Hcalth, 1999, p. 26). 



thus poorer health and earlier death (Federal, Provincial and Temtorial Comrnittee on 

Population Health, 1999). 

It is noted that "people with very low incomes are more likely to smoke, drink 

alcohoi to overcome stress, take sleeping pills, are less likely to have regular pap smears 

or to know the causes of beart disease" (British Columbia Provincial Health Officer, 

1994, p. 43) and are more likely to go to hospital (Statistics Canada, 2000). 

Pnvilege and increased self-image (Sutherland and Fulton, 1994) accompany 

higher incomes and social status. The Whitehall study of civil service employees in 

Britain found that health generally increased with job rank, causing the researchers to 

conclude that "something related to higher income, social position and hierarchy provides 

a buffer or defense against disease, or that something about lower income and status 

undermines defenses" (Federal, Provincial and Territorial Cornmittee on Population 

Health, 1994, p. 14). 

Not only is the level of income significant but it appears to be of even greater 

importance how equitably wealth is distributed amongst a population, that is, the p p  

between the nch and the poor (Mustard and Frank, 1994; Decter, 1994"; H e m a n ,  

Frank and Evans, 199414; Frank, 1995; British Columbia Provincial Health Officer, 1997; 

Judge, Mulligan and Benzeval, 1998"; Poland et al., 1998; Federal, Provincial and 

'* Most low-income people are mitas, whilc thosc in higher income brackets are home owners (British 
Columbia Provincial Health Officcr, 1997). 
l 3  The poorcst 20% of the population would gain 13 additionai disability hee years if their socioeconomic 
scatus was the same as the top 40% of income camers. 
" lapan, which has the highest Iife expeciwcy in the world, has the smallnt relative dilCemce between the 
average incornes of the richen and p o o m  20% of the popuiation of any OECD country. Some. howevct, 
point to the economic succas of Japan as the rcsson for the rise in life expectancy, once apin highlighting 
the difficulty in disentangling the intncwinuig factors which contribute to health status (Frank, 1995). 
IJ Their paper nvKws twelve sadKo (some of which wcre alro reviews of multiple studies) the pnmary 
focus of which was the relationship bctwcm measurcs of income inequality and average levels of 
population hcalth. Al! but nvo d i e s  f m d  evidmce of an association. Evcn w, Judge, Mulligan and 
Benzevai (1998) are not convinccd chat a definite association cxists citing flawcd study design, choice of 



Territorial Committee on Population Health, 1999). The greater the disparities between 

nch and poor, the greater the health consequences. This linkage seems to be constant over 

time and as the diseases that are responsible for mortality change. One disease merely 

replaces another and the social gradient remains intact (Frank, 1995). 

The Gini Index is a measure of income inequality. The larger the Gini coefficient, 

the greater the inequality in income distribution in a range between 0, representing equal 

income for everyone, and 1, representing complete concentration in a single person 

(Michalos, 1982). According to the Federal, Provincial and Temtorial Committee on 

Population Health (1999), the Gini Coefficient for the income distribution (after taxes) of 

families in Canada fell fiom 0.3 16 in 1970 to 0.300 in 1995. 

In an interesting and controversial study done by Ross, Wol fson, Dunn, Berthelot, 

Kaplan and Lynch (2000) a review of fourteen articles supports the association between 

income distribution and health status. They specifically compared the relation between 

moriality and income inequality using census and vital statistics &ta of 53 Canadian 

cities in ten provinces and, 282 Amencan cities in 50 States. In the United States there 

was greater mortality in those areas of p a t e r  unequal income distribution while in 

Canada no such similar association was found n ie  authors theorize that there may not be 

an automatic association between income inequality and mortality in jurisdictions, such 

as Canada, were social policy, such as public fùnding and universal access, replaces 

ability to pay. Statistics Canada (2000) notes that the findings of this study mn counter to 

research to date in the United States and intemationally. The distribution and 

-- - - .  -- - 

income rneamrcs and questionabk &îa manipulation. nie auihors do not discount the existence of a 
possible association and so pmduccd their own saidy with a view of not rcplicating the emrs of thcir 
prcdeccssors. The study's rtsults causecl the authors io conclu& that income inquality is not a significant 



concentration of wealth, two concepts closely linked to income but different fiom each 

other, was recommended by the Federal, Provincial and Temtorial Cornmittee on 

Population Health (1999) as an area of fiuther research. 

Self-rated health status has k e n  shown to be a reliable predictor of health 

problems, healthcare utilization, and longevity. There also exists a gradient in self-rated 

health strongly linked to income. Canadians h m  the lowest income households were 

four times more likely to report fair or poor health than those who lived in the highest 

income households (Federal, Provincial and Temtorial Cornmittee on Population Health, 

1999). Segovia, Bartlett and Edwards (1989) concluded that self-rated health status is a 

good sumrnary indicator of health status. 

In Canada there continue to be income-related disparities in both infant 

rnor ta~i t~ '~  and low birthweight, and a strong relationship between perceived health status 

and socioeconornic status (Statistics Canada, 2000). Sutherland and Fulton (1994) and 

Mustard and Frank (1 994) write that equal access to healthcare does not improve health, 

citing the fi@ yean of expenence with the National Health Service in Great Britain 

which, although it provides even more comprehensive coverage than Canada's plan, has 

seen a widening in the health status gap beiween the rich and the poor. Health Canada 

(1996) acknowledges universal access to health services in Canada bas also not managed 

to eliminate or even reduce health disparities. 

but only modest deteminant of population health in rich industrialized countries for which good income 
distribution data are avaiiable. 
l6 According to Statistics Canada (2000) incorne-relatecl differenccs in irûànt morîality in 1996 were nearfy 
thne times as large as regional diffemices. 



b) Educational Attainment 

Higher levels of educational attainrnent relate directly to greater health in tenns of 

higher self-rated health status, greater positive health behaviours, decreased activity 

limitation, increased opportunities for income and job security, and generally a greater 

sense of well-king (British Columbia Provincial Health Officer, 1994; Health Canada, 

1996; Federal, Provincial and Territorial Committee on Population Health, 1999). People 

with less than a secondary school education are more likely to go to hospital than people 

with higher levels of educational attainment (Statistics Canada, 2000). 

Having less than a grade nine education is considered a proxy measure for 

illiteracy and limited education (British Columbia Provincial Health Officer, 1994). in 

the l996/97 National Population Health Survey, only 19% of respondents with less than a 

high school education rated their health as "excellent" compared with 30% of university 

graduates. People with low literacy skills ofien feel alienated, have dificulty finding and 

accessing health information and services, and have reduced employrnent opportunities. 

As a result, they suffer poorer health than those who have higher literacy skills. Among 

Canadians with the lowest levels of prose literacy, 47% lived in low-income households, 

compared with 8% of Canadians with the highest levels of prose literacy (Breen, 1998; 

Federal, Provincial and Temtorial Committee on Population Health, 1999). 

Generally, income levels nse with greater educational attainment. People with 

limited educational attainment have higher unemployment rates and lower employment 

participation rates than those with higher levels of education. University graduates in 

Canada experienced one-third the unemployment of people with less than a high school 

education, and had over three times the level of employrnent participation rate (Federal, 



Provincial and Temtonal Cornmittee on Population Health, 1999). Chappe11 (1 998) 

writes, "education is emerging as a key tool for grassroots empowement, as individuals 

must have the capacity to seek and acquire information, and they must possess the 

analytic skills to ferret through that information in order to make informed choices" (p. 

90). 

Educational attainment is linked to employment, which is linked to incorne level; 

al1 three are important determinants of health. It is difficult to disassociate one health 

determinant fiom another. 

c) Employment Status 

Mustard and Frank (1994) and Avison (1998) report on studies done in the United 

States, Denmark, and by the World Health Organization that al1 conclude mortality 

(including suicide and death by accidents), and morbidity (mental and physical ill- 

health), increase with unemployment. Specitically, unemployed persons exhibit greater 

psychological distress, anxiety, depressive symptoms, panic, substance abuse, disability 

days, health problems, and hospitalizations than those who are employed. 

Employment provides not only money, but also a sense of identity and purpose, 

social contacts and opportunities for personal growth. When unemplo yed, the effects on 

health go beyond the person who is unemployed but also extend to the family unit and the 

community in general. Those negative impacts are not immediately reversed upon 

reemplopent (Hunt, McEwen and McKenna, 1986; Mustard and Frank, 1994; 

Sutherland and Fulton, 1994; British Columbia Rovincial Health O k r ,  1994", 1997; 

" The British Columbia Provincial Health Officer (1994) also commentsi that the nonhem regions of the 
province generally have the higbcst unemployment rates in British Columbia. 



Health Canada, 1 99618; Avison, 1998; Denton and Walters, 1999"; Federal, Provincial 

and Temtorial Committee on Population Health, 1999). 

d) Single Parenthood 

The proportion of families headed by lone (single) parents is considered an 

indicator of socioeconomic conditions. "The living conditions of single-parent families 

have been associated with a number of problems, including poor housing conditions, 

behavioral problems in children, overload of parental re~~onsibilities~~, loneliness, 

dissatisfaction with social situation2', and health problems" (British Columbia Provincial 

Health Offcer, 1994, p. 28). 

In 1995, almost 50% of single-parent mother-led families were in low-income 

situations (Federal, Provincial and Territorial Committee on Population Health, 1999). 

Statistics Canada calculates poverty or straitened circumstances, also called the low- 

income cutoff, as being when a fmily spends more than 56% of its income on food, 

shelter, and clothing. in 199 1, and again in 1996, almost one child in five under six years 

of age lived below the low-income cutoff (British Columbia Provincial Health Offïcer, 

1994, 1998), 43% of whom lived in female lone-parent famiiies (British Columbia 

Provincial Health Oficer, 1994); 59% lived in lone-parent families headed by either 

gender (British Columbia Provincial Health Onicer, 1998). 

la Health Cana& (19%) giouped undcmnploymcnt and stresshl work in the same category as 
unemployment. 
l9 The litmture explores more than the anployed / unemploycd dichotomy also exiunining degree of job 
security, Ml-iime versus part-time crnploymcnt, type of s h h  worked, decision making latitude, 
~sychological dmiands. 

O Denton and Waltcis (1999) comment on the stress arising h m  womcn's unpaid work in the home 
espcfialiy when coupkd with in the paîd wotkforcc. 
" Denton and Waltm (1999) nfer to the association between hcaltb and social support today king as 
compelling as the association was ktwa~ hcalth and tobacco use in the 1960's. 



e) Tobacco Use 

According to the British Columbia Provincial Health Officer (1994) smoking is 

the leading preventable cause of death in the province, accounting for one-fifth of al1 

deaths in the province. As a cause of early death, smoking far outweighs suicide, motor 

vehicle crashes, AlDS and murder combined (Federal, Provincial and Temtorial 

Comrnittee on Population Health, 1999). 

Smoking is a known risk factor for heart disease, stroke, cancer, chronic 

obstructive pulmonary disease, diabetes, and birth defects (Fedeial, Provincial and 

Territorial Cornmittee on Population Health, 1994). Smoking arnong women is linked to 

lower fertility, cancer of the cewix, osteoporosis, and menstrual and menopausal 

problems; exposure to second-hand smoke is linked to breast cancer (Health Canada 

Web-Site, Women's Health Bureau, 2000). Denton and Walters (1999) cite the argument 

that the most disadvantaged women smoke due to the tensions in their lives caused by 

their disadvantaged state. Smoking is a means by which they cope with their &y to day 

stress. 

People with very low incomes are more likely to srnoke (British Columbia 

Provincial Health Officer, 1994) and smokers are more likely to be hospitalized than non- 

smokers (Statistics Canada, 2 0 ) .  Overall, men are still more likely han women to 

smoke and to smoke heavily (Federal, Provincial and Territorial Cornmittee on 

Population Health, 1999). 

Evans and Stoddart (1994) issue a warning, however, to k aware of so-called 

lifestyle determinants of health. The implication that tobacco use is an individual choice 

may lead to victim blaming and obscure the obsewation that the use of tobacco is a 



strongly socially conditioned practice. Smoking was once a sign of status, an activity 

engaged in by the rich and famous, whereas there is now a strong negative correlation 

conûibuting to the social gradient now observed with respect to mortality and income 

level. Marmor, Barer and Evans (1994) also remind us that individual choice when 

applied "to the consurnption of a toxic substance that is also addictive, and to which 

people typically become addicted during early adolescence" (p. 223) is particularly 

inappropriate. 

f) Alcohol Consumption 

Excessive alcohol consumption cm lead to a range of health and social problems. 

Drinking alcohol during pregnancy has been linked to lower birth weights and other 

negative outcornes (Federai, Provincial and Territorial Cornmittee on Population Health, 

1 994). 

Alcohol consurnption increases with income; people in higher income brackets 

tend to be heavier drinkers. Lower income eamers are less likely than upper income 

eamers to consume any alcohol at ail. However, among lower income earners who do 

drink alcohol, their rate of heavy drinking tended to slightly exceed that of higher income 

eamers (Federal, Provincial and Temtonal Cornmittee on Population Health, 1999). The 

British Columbia Health Ofncer (1994) States that people with very low incomes are 

more likely to dnnk to overcome stress. 



g)   en de*^ 

The most basic health indicator difference between men and women is life expectancy. 

According to the Federal, Provincial and Territorial Cornmittee on Population Health 

(1999) a male Canadian child boni in 1996 could expect to live to age 75.7 years; 8 1.4 

years for a female child. Men are far more likely than women to die before age 70, 

mainly because of gender differences in deaths due to heart disease, cancer, suicide and 

unintentional injuries. Rates of potential years of life lost are almost twice as high for 

men than women. Suicide rates arnong young men are high in Canada, compared to other 

countries. Boys and young men tend to experience more unintentional injuries and more 

severe injuries than girls and young women. Although living longer, women are more 

likely to suffer fiom long-term activity limitations and chronic conditions such as 

osteoporosis, arthritis and migraine headaches. Young women are particulariy iikely to 

feel depressed. 

The British Columbia Health Officer's h u a i  Report for 1995 (1996) included a 

special report on women's health. Specific observations included: 

a Women are poorer than men. Women eam 70% of what men earn (mie worldwide 

not just in British Columbia). Women earn less than men in al1 occupational 

categories. Women's eamings are lower than men's whatever their educational 

qualifications. 

Lone-parent families headed by women have the lowest incornes of al1 family 

types* 

Y Health Canaâa (1996) defines gender as "a social corumict rooted more in hurnan culture than biological 
ciifferences between the sexes. Gendcr nfcrs to the array of societydctermincd roles, pcrsonality traits, 
attitudes, bcbavious, values, relative powcr and influence that society a s c n i  to the two sexes on a 
differential basis" (Appendix D). 



More than one woman in five aged 65 years and older is living below the low- 

income cut-off. 

Women who work outside the home continue to c q  primary responsibilities for 

household duties. 

Most unpaid informa1 caregivers (73%) are women. 

Despite these negative statistics, the health status of women. as measured by the 

indicators of life expectancy, is substantially better than that of men. This is referred to as 

the women's health paradox (British Columbia Provincial Health OtTicer, 1996). It may 

be partially explained by the fact that women tend to smoke and drink less, are less likely 

to be employed in risky occupations, and are protected fiom heart disease by naturally 

occurring esmgens. It is suspected that women benefit fiom better social support 

networks, better communication skills, a pater  willingness to seek assistance, and a 

greater aptitude for caregiving (British Columbia Health Oficer, 1996). 



National Population Health Srwey 

Based on a recommendation from the National Health Information Council in 

199 1, the National Population Health Survey was conducted in four data gathering 

periods between June 1994 and March 1995. The survey was conducted by telephone and 

obtained data fiom 26,430 households in every province and temto# with a final 

response rate of 88%. The survey was to be conducted every two years over the course of 

two decades in order to obtain longitudinal data. Eight Hundred Fi@ households in 

Prince George were part of the 1994195 survey. This was a one-time inclusion with no 

longitudinal follow-up planned (Statistics Canada, 1995; Tambay and Catlin, 1995). 

The stated objectives of the National Population Health Survey were to: 

aid in the development of public policy by providing measures of the level, 

trend and distribution of the health stahis of the population; 

provide data for analytic studies that will assist in understanding the 

determinants of health; 

collect data on the economic, social, demographic, occupational and 

environmental correlates of health; 

0 increase the understanding of the relationship between health statu and 

healthcare utilization, including alternative as well as traditional services; 

provide information on a panel of people who will be followed over t h e  to 

reflect the dynarnic process of health and illness; 

provide the provinces and temtories and other clients with a health survey 

capacity that will permit supplementation of content or sample; 

The NPHS targct population excluded pmons living on Indian merva, on Canadian Forces Bases and 
in some mnote areas (Tambay and Catlin, 1995). 



allow the possibility of linking survey data to routinely collected administrative 

data such as vital statistics, environmental measures, community variables, and 

health services utilization. 

(Statistics Canada, 1995, p. 6) 

Survey content was selected according to the foilowing criteria: 

1) Information should relate to, and help monitor, the health goals and objectives 

of the provinces and temtories. Where health goals have not been established, 

for example, at the national level, policy and programs could be considered in 

the selection of survey content. 

2) The information should not duplicate data available from other sources. 

3) With a view to increasing the understanding of health and its determinants, 

infornation collected should provide new knowledge in areas that have not 

been adequately studied. 

4) The survey should focus on behavioun or conditions amenable to prevention, 

treatment, or intervention. 

5) The survey should collect information about conditions that impose the greatest 

burden, in ternis of suffering or cost, on affected individuals, the general 

population, or the healthcare system. 

6) The s w e y  should collect information on factors related to good health, not just 

those related to illness. 

(Statistics Canada, 1995, p. 7) 

Wolfson (1 994) sees population health surveys such as the National Population 

Health Survey as an important beginning towards gathering self-reported data on the 



health-related problems of the individual and how those problems might relate to 

socioeconomic or cultural variations. Such new information and knowledge wiil be made 

even more powerful if it can be Iinked back to the existing traditional databases which 

contain vast detail on the individuals' utiiization of the healthcare system. 

Health Utility Index 

The literature of the mid- 1980's (Hansluwka, 1985; Bergner, 1985) commented 

that there was a shifi away fiom individual health indicators towards the creation of 

health profiles and of single aggregated indices for the measurement of health status. 

Such profiles and indices would be usehl for the cornparison of groups across tirne. In 

order for them to be meaningful, however, the critical components of health would need 

to be identified and included, which assumes that health cm be mensured on a single 

continuum. Bergner (1985) calls this the single-continuum dilernma. Hansluwka (1985) 

was more pessimistic about the success of such an approach, stating that while specific 

views differ, the majority are inclined to agree that it is not possible to consûuct a single 

index of health capable of "summarizing the various aspects of health in a way similar to 

the Gross Domestic Product concept" (p. 1208). Richardson and Zumbo (2000) note that 

interpretation of a summary statistic would be problematic since improvement or 

worsening of individual components of the index would be hidden (sec also Bergner, 

1987). Wolfson (1994). however, points out that despite the flaws and imperfections of 

the Gross National Product as a measure of the economy, no one suggests we would be 

better off without the index and concludes, "the best should not be the enemy of the 

good" (p. 291) and as such the pumiit of a comprehensive health index continues. 



One such aggregate index is the Health Utility Index. Richardson (1999) provides 

a concise history of the development of the Health Utility Index: 

The fint index in the series, the HUI-Mark 1, was designed to evaluate outcornes 

associated with neonatal intensive care of very low birthweight infants. Health 

status was classified using the following four attributes: physical function, role 

function, socio-emotional function and health problems, each with four to eight 

levels of functioning. The second index in the series, the HUI-Mark II, was 

developed for use in a cost-utility analysis of childhood cancer treatments 

(comparing aggressive with intent to cure versus palliative treatrnents). It 

described health status using the following set of attributes: sensation, mobility, 

emotion, cognition, selfîare, pain, and fertility . . . . The third and most recent 

index, the HUI-Mark III, has been labeled a measure of functional health status 

for the general population. The eight attributes selected to describe health status 

for the HUI-Mark III are vision, hearing, speech, ambulation, dexterity, emotion, 

cognition and pain24.. .. 

Despite being extensively used to measure population health status for 

over five years, a multi-attribute utility huiction specific to the HUI-Mark III has 

yet to be developed. Instead, each of the HUI-Mark III attribute scores have been 

translated into conespondhg scom on the HUI-Mark II attribute system and the 

HUI-Mark II utility function then appiied to generate a HUI-Mark iII score. 

While the translation process was based on the best estimate of the McMaster 

research team, the differences b e ~ e e n  the two attribute classification systems 



resulted in a number of compromises. First, the three HUI-Mark III sensation 

variables (vision, hearing and speech) had to be combined into a single sensation 

variable. Second, the closest counterpart to the HUI-Mark III dexterity attribute 

was the selfîare attribute. Lastly, the HUI-Mark 111 does not contain an attribute 

comparable to fertility . . . . 
While the National Population Health Survey contains a detailed 

assessment of the psycho-social components of health (e.g., social support, self- 

esteem, perceived stress), the HUI-Mark III relies on an extremely limited 

selection of health status indicators. Of the 3 1 questions used to denve the HUI- 

Mark III attribute scores, only three questions directly assess mental functioning 

and none appear to examine social functioning. The apparent paucity of items 

assessing mental and social well-being raise doubts conceming the ability of the 

HUI-Mark III to provide a valid assessment of health status for use in the National 

Population Healtb Survey. More specifically, it appears bat the HUI-Mark III is 

primarily a measure of physical functioning incapable of adequately assessing the 

mental and social dimensions of health. 

Given the dimensionality of the World Health Organitation definition of 

health and recent literature citing stress, self-esteem and social support as the 

most important factors in explaining today's health gradients, it seems appropriate 

to incorporate indicators of mental and social well-king into the sumrnary 

measure of health status used in the National Population Health Survey. The 

failtue to include such indicators would not only limit the ability of the surnmary 

" Eich of the eight functianaf amibutcs hy six levcls of ehssification (excep speech, mdm ind pain 
with oniy 5) mguig h m  no inpainnent CO complcte impairment. A full tabk is nproduccd in Boyle, 



measure to provide a comprehensive description of health status, but more 

imporiantly, would substantially limit its ability to provide information on a large 

proportion of health determinants thought to achieve their effects through changes 

in mental andor social functioning. (pp. 8- 12) 

Contrast the description of the Health Utility Index provided by Richardson 

(1 999) with the description provided by Statistics Canada (1 995): 

The Health Utility Index is a generic health status index that is able to synthesize 

both quantitative and qualitative aspects of health. The system developed at 

McMaster University's Centre for Health Economics and Policy Analysis, the 

Comprehensive Health Status Measurement System (CHSMS), provides a 

description of an individual's overall functional health, based on eight attributes: 

vision, heanng, speech, mobility (ability to get around), dexterity (use of hands 

and fingers), cognition (memory and thinking), emotion (feelings), and pain and 

discom fort. 

In addition to descnbing functional health status levels, the CHSMS is 

the basis for a provisional Health Utility Index (HI). The HI is a single numencal 

value for any possible combination of levels of these eight self-reported health 

attributes. The HI maps any one of the vectors of eight health attribue levels into 

a summary health value b e e n  O and 1. For instance, an individual who is 

near-sighted, yet fully healthy on the other seven attributes, receives a score of 

0.95 or 95% of hl1 health. 

The Health Utility Index value also embodies the views of society 

concerning health status. These views are temed societal preferences, since 

- 

Furlong, Fceny, Torrance and Hatcher (1995) and Ricimison (1999). 
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preferences about various health States are elicited fiom a representative sample 

of individuals. 

The specific HI calculated here is provisional. The societal preferences 

were derived from the small-scale Childhood Cancer Shidy using a precursor of 

the CHSMS and were adapted for use with the Ontario Health Survey. Some 

adjustments were also made to the health amibutes reported in the Ontario 

Health Survey. Consequently, the HI results are preliminary and approximate. 

This version of the CHSMS, however, was tested for consistencyZS and was 

deemed to provide a realistic appraisal of individual health status. 

(Statistics Canada, 1995, p. 28) 

This difference in outlook is what prompted Richardson's (1999) review and 

statistical examination of the Health Utility Index as a surnmary measure of health status 

for use in the National Population Health Survey. 

Richardson-Zumbo Health Prolile 

Richardson (1999) followed by Richardson and Zumbo (2000) studied how well 

the Health Utility Index was able to describe the health status of the population as a 

single summary (GNP-like) measure. Data were taken fiom the 1994!95 National 

Population Health Suniey over-sample of 838 residents of the Prince George / Northem 

Interior region of British Columbia. Seventeen variables from the 1994/95 National 

Population Health Survey were selected for exploratory factor anaiysis in order to see if, 

Y Boyle et al. (1995) in a test-retest study of the reliability of the Health Utility index-Mark iII state the 
reliabihy was subsiantial for the attributes of vision, ambulation and motion; moderate for hearing, 
cognition and pain; speech and dextenty had the lowest estimates of reliability. Betgner (1987) in an 
examination of the McMaster Hcalth Index Questionnaire statcd it could k expectd to show a skewncss 
of  scons becausc of king designed to asscss a dyshctionai population. Hunt, McEwen and McKenna 
(1986) rommenhg on thr: M c k t c r  h i t h  index Qucsnonnaire, precursor to thc Hcdth Utiiity M x ,  



and how well, they would identifi the broader dimensions of health Le., physical health, 

mental health, social and role functioning, and general perceptions of well-being. The 

variables areI6: 

1 - Heaith Status: Vision Attribute 

2 - Health Status: Hearing Ahbute 

3 - Health Status: Speech 

4 - Health Status: Mobility Atûibute 

5 - Health Status: Dexterity Amibute 

6 - Health Status: Emotion Attribute 

7 - Health Status: Cognition Atûibute 

8 - Health Status: Pain and Discornfort Attribute 

9 - Adjusted Specific Chronic Stress Index 

10 - Work Stress Index 

1 1 - Self-esteem index 

12 - Mastery index 

13 - Sense of Coherence scale 

14 - Distress score 

15 - Perceived social support index 

16 - Average frequency of contact index 

17 - Derived health description index 

Various statistical measuns supported the use of factor analysis. Following 

M e r  statistical examination and manipulation it was found that the 17 variables loaded 

on to five factors " as displayed in Table 3. 

state that for physical funetion items the vaiidity is mbust but considerably weaker for social and emotional 
items. 

Complete dempaons of the 17 indicators, inciuding the w e y  questions, e x c q t d  f m  Sraàstics 
Canada (1 995) arc included in Appcndix A. 



Table 3. Richardson-Zumbo Factors, Indicators and Loadin; 
Factor 1 Indicator / 1 - Physical Impairment Dexterity 

Speech 
- -- 

Emotion 

Chronic Stress 

Mastery 

Coherence 

Distress 

Emotion 

Work Stress 

Seif-Esteem 

Mastery 

4 - General Health Impairment Vision 

Hearing 

Mobility 

Cognition 

Pain 

5 - Social Well-Being 

Loading 
+ 

Health Description 

Emotion 

Social Support 

Frequency of Contact 

For example, the physical impairment factor was primady compnsed of dexterity 

and speech health status attributes. Both indicators were positively conelated with the 

factor Le., as speech and dexterity problems increase in severity so does physical 

(Richardson and Zumbo, 2000, p. 183) 

- - -  

*' The pmem matrix with the 5 factots and the respective indicator loading is pmvidd in Appeadk B. 



impairment. In the mental ill-health factor, mastery is negativeiy correlated, i.e., as one's 

sense of control over life's situations worsens, mental ill-health increased8 

The next phase was to run a multiple cegression of the Heaith Utiiity Index scores 

on to the five Richardson and Zumbo Factors to detemine the relative proportion of 

variation in the Health Utility Index accounted for by each factor. A relative Pratt index 

was also generated to determine the relative contribution of each factor to the cegression. 

The results are displayed in Table 4. 

Table 4. Correlation of Health Utility Index with Richardson-Zumbo ~ a c t o r s ~ ~  
1 Correlation with [ Beta-Weight [ Relative ( 1 Factor 1 HealthUtility 

Index 
Pratt l Srore l 

Physical Impairment 

Mental Ill-Health 

Mental Well-Being 
L 

hk R' was 70.2% 

9.083 

-.O08 

.O3 1 

9.30 1 

-.403 

.379 

Genenil Health Impairment 

Social Well-Being 

Based on these findings it would seem that the only factors contributing to any 

significant degree to scores on the Health Utility Index are general health impairment at 

72.2% and social well-king at 22.2% of explained variation. 

Richardson and Zumbo (2000) concluded that the Health Utility Index used by the 

National Population Health Survey fails to capture the multi-dimensionality of health. 

Most of the explained variation comes fiom states of ill-health and is unable to 

differentiate among various levels of well-being. It was hypothesized that this should not 

3.6% 

0.5% 

1.7% 

It is important to review and undentand the definitions of the indicators in order to undentand the 
conelations, many of which arc double ncgatives. 

-.775 

(Richardson and Zumbo, 2000, p. 186) 

22.2% .518 

-.655 

.30 1 

72.2% 



be too surprising since the Health Utility Index was initially developed to measure the 

health status of a paediatric oncology population whose state of ill-health would be much 

higher than the general population. The general population tended to rate its health at or 

near the highest health level States almost al1 of the time. Cornmenting on health 

assessrnent measures designed to examine the absence of ill-health, Bergner (1987) 

writes that even if they include some measures of good health, the measures do not, as an 

overall measure, assess positive health or its gradations. 

Richardson and Zumbo (2000) suggested as future research directions the 

integration of Health Lltility Index scores and additional health indicators into a health 

profile in order to provide a better summary description of the constnict of health status 

and how the various health detenninants interact with one another. 

'' Set Appaidix C for a Tabk showhg correlations ktween al1 the dependent variables. 



CHAPTER 2 - METHODS 

The objective of this thesis is to investigate the sensitivity of the Health Utility 

Index and the Richardson-Zumbo Health Profile to a set of key health determinants 

considered important by the Provincial Health Offcer of British Columbia (1994). Six 

indicators were selected from the 1994/95 National Population Health Survey that 

i correspond to significant deteminanis of health described in the British Columbia 

Provincial Health Officer's 1994 Annual Report. Based on the literature review, age and 

gender were also selected. Table 5 displays the National Population Health Survey 

indicators chosen and the corresponding Provincial Health Officer's health determinant. 

No indicators were selected fiom the domains of physical environment, biological 

influences or health services. 

Table 5. National Population Health Survey indicators and P H 0  Healtb Deteminants 
NPHS Indicator 1 P H 0  Health Determinant 

1 2- Derived Variable for Working Status ( Social and Economic Environment 1 
1- Single Parenthd Social and Economic Environment 

3 - Denved Highest Education Level 
Attained 

4 - Derived Income Adequacy 

Social and Economic Environment 

Social and Economic Environment 

6 - Derived Type of Drinker 

1 8 - Gender 1 Nil I 

5 - Type of Smoker Health Behaviows and Skills 

Health Behaviours and Skills 
r 

7 - Age 

The National Population Health S w e y  variables (Statistics Canada, 1995) are 

explained as follows: 

Nil 



L-- is a dichotomous indicator we created which segregates 

Derived Type of Household into two categories: 

O OTHER 

1 SMGLE PARENT 

Where, O OTHER is comprised of 

1 Couple With Children < 25 defined as a married or common-law couple 

with at least one partner being the parent of the dependent child. No 

other relationships are allowed. 

2 Couple With Children>ZS With or Without Other child(ren) defined as a 

married or cornmon-law couple with no dependent< 25 yeais old. Any 

other relationships are allowed. 

3 Single defined as an unattached individual living alone. Household 

size= 1. 

4 Single With Others defined as unattached individuals living together. 

There cannot be a marital/common-law or parental nlationship but other 

relationships such as siblings are allowed. 

5 Couple With Dependent Child(ren)<25 And Other Relatives defined as 

at least one partner must be the parent of one child < 25 years old in the 

household. Other relationships are allowed. 

6 Couple Alone defmed as &ed or common-law couple alone. No other 

relationships are pemiitted. Household size=2. 

9 Other Household Types defmed as al1 other housebold types. 

And, I SINGLE PARENT is comprised oE 



7 Single parent With Dependent Child(ren) < 25 where one child must be 

less than 25 years old. No other relationships are pemitted. 

8 Other Single-parent Households where one child must be less than 25 

years old. Other relationships are pennitted. 

L-Jenved VpophIe for Wo- is a derived indicator based on the 

respondent's ment employment history where: 

1 CURRENTLY WORKING 

2 NOT CURRENTLY WORKING - BUT HAD A JOB 

3 DID NOT WORK DURiNG LAST 12 MONTHS 

5 NOT APPLICABLE 

9 NOTSTATED 

A higher score indicates p a t e r  unemplopent. 

L - m v e d  w v e l  qPainrP is a denved variable based on the 

responses to questions EDUC-Q 1 to EDUC-Q4. 

EDUC-Q 1 Excluding kindergarten, how many years of elementary and 

high school h a v e h s  ... successfully completed? 

EDUC-Q2 Have/has ... graduated fiom high school? 

EDUC-Q3 H a v e h  ... ever attended any other kind of school sucb as 

university, community college, business school, trade or vocational 

school, CEGEP or 0th pst-secondary institution? 

EDUC-Q4 What is the highest level of education that ... havehas atîained? 

- Some trade, technical, vocational school or business college 

- Sorne community college, CEGEP or nursing school 



- Some university 

- Diploma or certificate fiom trade, technical or vocational schwl, or 

business college 

- Diploma or certificate from cornmunity college, CEGEP, or nursing 

SC hool) 

- Bachelor's or undergraduate degree or teacher's college (e.g., B.A., 

B.Sc., LL.B.) 

- Masters (e.g., M.A., M. Sc., M.Ed.) 

- Degree in medicine, dentistry, veterinary medicine or optometry 

(M.D., D.D.S., .M.D., D.V.M., O.D.) 

- Earned doctorate (e.g., PhD., D.Sc., D.Ed.) 

- Other (Speci- 

The responses were assigned to one of the following categories: 

I NO SCHOOLiNG 

2 ELEMENTARY SCHOOL 

3 SOME SECONDARY SCHOOL 

4 SECONDARY SCHOOL GRADUATION 

5 OTHER BEYOND HIGH SCHOOL 

6 SOME TRADE SCHOOL ETC. 

7 SOME COMMUNITY COLLEGE 

8 SOME UNIVERSITY 

9 DIPLOWERTIFICATE TRADE SCHOOL 

10 DIPLOMNCERTIFICATE COM. COLSEGEP 



1 1 BACHELOR DEGREE (MCLUDES LLB) 

12 MASTERIDEGREE iN MEDICME/DOCTORATE 

96 NOT APPLICABLE 

99 NOT STATED 

A higher score indicates more schooling. 

&r)erived is based on household income and the size of the 

household where: 

1 Lowest income Less than $10,000 

Less than $1 5,000 

2 Lower middle income $ 10,000 to $14,999 

$10,000 to 5 1 9,999 

S 15,000 to $29,999 

3 Middle income S 1 5,000 to $29,999 

$20,000 to $39,999 

$30,000 to $59,999 

4 Upper middle income $30,000 to $59,999 

$40,000 to $79,999 

$60,000 to $79,999 

5 Highest Income $60,000 or more 

S80,ûûO or more 

9 Unknown Not stated 

A higher score indicates pater income adequacy. 

1 to 4 persons 

5 or more persons 

1 or 2 persons 

3 or 4 persons 

5 or more persons 

1 or 2 persons 

3 or 4 persons 

5 or more persons 

I or 2 persons 

3 or 4 persons 

5 or more persons 

1 or 2 persons 

3 persons or more 

Not applicable 



2-m- is based on questions SMOLQ2, Q4a, 45: 

4 Former daily smoker 

6 Never smoked 

SMOKQ2 At the present t h e  dofdoes ... smoke cigarettes daily, 

occasionally or not at all? 

SMOK-Q4a Havehas you/he/she ever smoked cigarettes at all? 

SMOK-QS Havehas you/he/she ever smoked cigarettes daily? 

The responses were assigned to one of the following categories: 

1 Daily smoker SMOK-Q2 = 1 

2 Occasional smoker but SMOK-Q2=2 AND 

former daily smoker SMOK-QS= 1 

Always an occasional srnoker SMOK-Q2=2 AND 

SMOK-QS=2 

SMOK-Q2=3 AND 

SMOK-Q4A=lAM) SMOK- 

QS= 1 

5 Former occasional smoker SMOK-Q2=3 AND SMOK- 

Q4A=l AND SMOK-Q5=2 

SMOK-Q2=3 AND 

SMOK-Q4A=2 

9 Not stated Not stated 

A lower score indicates p a t e r  smoking fiequency. 

h- De- is based on questions ALCOQ2 and ALCO-QSB: 

ALCOQ2 During the past 12 months, how ofien did yodhefshe drink 

alcoholic beverages? 



- Every day 

- 4-6 times a week 

- 2-3 times a week 

- Once a week 

- 2-3 times a month 

- Once a month 

- Less than once a month 

ALCO-QSB Did you/he/she ever have a drink? 

- Yes 

- No 

The responses were assigned to one of the following categories: 

1 Replar drinker: a drink at ALCO-Q2<7 

least once a month 

2 Occasional drinker: less than ALCO-Q2=7 

one drink a month 

3 Don't dnnk now: did not have ALCO-QSB=l 

a drink in the 1st 12 months 

4 Abstinent (nevet drank) ALCOQS B=2 

9 Not stated Not stated 

A lower score indicates greater frequency of alcohol consumption. 

L-* created grouped age cohorts: 

1 12 TO 14 YEARS 

2 15 TO 19 YEARS 



20 TO 24 YEARS 

25 TO 29 =ARS 

30 TO 34 YEARS 

35 TO 39 YEARS 

40 TO 44 YEARS 

45 TO 49 YEARS 

50 TO 54 YEARS 

55 TO 59 YEARS 

60 TO 64 Y E N  

65 TO 69 YEARS 

70 TO 74 YEARS 

75 TO 79 YEARS 

80 YEARS OR OLDER 

A higher score indicates greater age. 

&-m is a dicbotomous variable, 

1 MALE 

2 FEMALE 

Data for analysis were extracted fiom the full 1994/95 National Population Health 

Survey data set specific to the Rince George over-sample. The five Richardson and 

Zumbo factors (physical impairment factor, mental ill-health factor, mental well-being 

factor, general health impairment factor, and social well-being factor) were also 

combined into a Composite Score to mate an additional dependent variable such that: 



Composite of 5 Factors = sum (social well-being, mental well-being) - sum 

(physical Unpairment, mental ill-health, general health impairment). 

The negative scales (physical impairment, mental ill-health, general health impairment) 

were reverse-coded so that the Composite of 5 Factors would measure health in a manner 

that a large positive number would mean healthier, as in a positive aspect of health. 

The two dichotomous indicators, Single Parent and Gender were examined 

against the seven dependent variables (Health Utility Index, Composite of 5 factors, 

physical impairment factor, mental ill-health factor, mental well-being factor, general 

health irnpairment factor, and social well-king factor). The sample size, means and 

standard deviations were calculated. T-tests were perfomed to determine if the 

differences in the means were statistically significant. 

A bivariate analysis was done between the six non-dichotomous National 

Population Health Survey indicators (working status, highest level of education attained, 

income adequacy, type of smoker, type of dnnker, and age) and the seven dependent 

variables (Health Utility Index, Composite of 5 factors, physical irnpairment factor, 

mental ill-health factor, mental well-king factor, general health impairment factor, and 

social well-king factor). Coirelations and tests for significance were perfomed resulting 

in a 6 x 7 matrix. 

A Muhivariate analysis was then done on the 6 x 7 matrix. Beta values3' and the 

Pratt Index3' for those mode1 preâictors identified through stepwise regression were 

'O "Whcn al1 variables are standardizcd to have means of zero and standard deviations of one, the 
standarâized regression coefficients @etas) measWC the pcrccnt of movcment in the dependent variable 
w h  a pndictor variable moves one hl1 unit and cveqr ochtr prcdictor in the set is held constant" 
(Michaios, 1996, p. 55). 
" ' n e  Ran Index quantifies the relative conhibution e r h  explanatory variable makes to the overall 
regrasion qoation by pwtitioning the mdcl  R' into that proportion atmburable to each explanatory 
variable. The scores arc additive and will thchfore swn to 1.0" (Richardson, 1999, p. 32 ). 



calculated. The Multivariate analysis was re-run with the addition of the age and gender 

National Population Health Sutvey indicators. Beta values and the Pratt Index for those 

mode1 predictors identified through stepwise regression were calculated for this 8 x 7 

matrix. 

Pratt lndex = &ta * c o r  ,, 
100 

R~ 



CHAPTER 3 - RESULTS 
A - 

The two dichotomous indicators, Single Parent and Gender, were examined 

against the seven dependent variables: Health Utility Index, Composite of 5 Factors, 

physical impairment factor, mental ill-health factor, mental well-being factor, general 

, health impairment factor, and social well-being factor. The sample size, means and 

standard deviations were calculated. T-tests were performed to detemine if the 

differences in the means were statistically significant. See Table 6. 

The sample size for Health Utility Index was 833, and 838 for the other six 

dependent variables (Composite of 5 Factors, physical impairment factor, mental ill- 

health factor, mental well-being factor, general healîh impairnent factor and social well- 

being factor). Single-parent households accounted for 1 1.2% (93/833) and 1 1.1 % 

(93/838) of the samples respectively. A statistically significant difference in the means as 

detemined by 1-test was foud in four of the dependent variables: Composite of 5 Factors 

= .002, mental41 health g < .001, mental well-king p = -006, and social well-king p = 

,017. Single parents were found to have a lower Composite Score (mean = 4 6 3  versus 

mean = . log), greater mental ill-health (mean = ,496 versus mean = -.062), less mental 

well-king (mean = ,878 versus mean = .029), and less social well-being (mean = -. 168 

versus mean .021) tban the not single-parent cohort. There were no statistically 

significant differences found for the dependent variables: Health Utility Index, physical 

impairment, or general health impairment. 



Gendet 

The sample size for Health Utility Index was 833, and 838 for the other six 

dependent variables (Composite of 5 Factors, physical impairment factor, mental ill- 

health factor, mental well-being factor, general health impairment factor and social well- 

being factor). Females accounted for 52.2% (4351833) and 52.0% (436/838) of the 

samples respectively. A statistically significant difference in the means as detennined by 

t-test was found in two of the dependent variables: mental-il1 health p = .017, and social 

well-being g = ,048. Females were found to have greater mental ill-health (mean =-.O77 

versus mean = ,071) and greater social well-being (mean = 0.05 1 versus mean = .047) 

than the males in the sample. There were no statistically significant differences found for 

the dependent variables: Health Utility Index, Composite of 5 Factors, physical 

impairment, mental well-being, or general health impairment. 





A bivariate analysis was then done between the six non-dichotomous National 

Population Health Survey indicators (derived variable for working status, derived highest 

level of education attained, derived income adequacy, type of smoker, derived type of 

drinker, and age cohort) and the seven dependent variables (Health Utility Index, 

Composite of 5 Factors, physical impainnent factor, mental ill-health factor, mental well- 

being factor, general health impainent factor and social well-being factor). Correlations 

and tests for significance were performed. See Table 7. 

Wor- 

Statistically significant correlations were found to exist between working status 

and Health Utility Index (-,269, p c .001), Composite of 5 Factors (-.204, p < .001), 

physical impairment factor (+. 106, p c .O l), mental well-king factor (-. 1 2 2 , ~  < .001), 

general health impainnent factor (+.338, g < .ûûl), and social well-king factor (-.077, 

< .OS). Increasing levels of unemplopent were related to lower Health Utility Index 

scores, lower Composite scores, and less mental and social well-being while also 

indicating greater physical and general health impairment. No statistically significant 

correlation was found between worlwig status and mental ill-health factor. 

Statistically significant correlations were found to exist between highest level of 

edu~t ion attained and Composite of 5 Factors (+. 10 1, p < .O 1 ), mental well-king factor 

(+. 12 1, p < .ml), and general health impairment factor (-. 107, c .01). Higher levels of 

educational attainment were related to higher Composite scores and greater mental well- 

being while also indicating a lower level of general health impairment. No statistically 

significant conelations were found between highest level of education attained and 



Health Utility Index, physical impaiment factor, mental ill-health factor or social well- 

being factors. 

Iluuubw 

Statistically significant correlations were found to exist between income adequacy 

and Health Utility Index (+. 1 10, p < .001), Composite of 5 Factors (+. 182, p < .001), 

i mental ill-health factor (-. 17 1, p < .O0 1), mental well-being factor (+. 1569 < .O0 l), 

general health impaiment factor (-. 18 1, p c .O0 1) and social well-being factor (+. 106, 

p < .01). Higher levels of income adequacy were related to greater Health Utility Index 

scores, higher Composite scores and greater levels of mental and social well-being while 

also indicating lower levels of both mental ill-health and general health impaiment. No 

statistically sipificant correlation was found b e w n  income adequacy and physical 

impaiment factor. 

uaamuk 
Statistically significant comlations were found to exist between type of smoker 

and Health Utility index (+. 152, p < .O0 l), Composite of 5 Factors (+.222, p < .ml), 

mental ill-health factor (-. 199, c .001), mental well-king factor (+. 179, p < .ûû l), 

general health impairment factor (-. 1 77, p < .O0 1) and social well-king factor (+. 188, 

0 c .(Ml). The less a person smokes tobacco, the greater their Health Utility Index and 

Composite scores and levels of mental and social well-king, as well as lower levels of 

mental ill-health and generai health impairment. NJ statistically significant comtation 

was fomd baween type of smoker and physical impairment factor. 



Statistically significant correlations were found to exist between type of drinker 

and Health Utility Index (9.095, p < .O l), Composite of 5 Factors (0.085, p c .O l), 

physical impairnent factor (+.099, p < .01), mental well-being factor (-,073, p < .OS) and 

general health impairment factor (+. 147, p < ,001). The less alcohol a person drinks, the 

lower their Health Utility Index and Composite scores and lower mental well-being, as 

well as greater levels of physical and general health impainnent. No statistically 

significant correlations were found between type of drinker and mental ill-health factor or 

social well-being factor. 

Bee 

Statistically significant correlations were found to exist between age and Health 

Utility index (-.250,0 < .ûûI), physical impairment factor ( i .070,~  < .OS), mental ill- 

health factor (9.187, p < .001), mental well-being factor (+.072, < -05) and general 

health impairment factor (+.349, p < .Ml). Increasing age is nlated to lower Health 

Utility Index scores, and pa ter  physical and general health impainnent while also 

indicating less mental ill-health and gmer mental well-king. No statistically significant 

correlation was found between age and Composite of 5 Factors or social well-being 

factor. 



Table 7. Sivariate Correlations 

1 - Physical 
lmprirment 

Factor 

Dependent 
Varirbie 

Health Utility 
Index 

Composite of 
5 Factors 

2 - Mental 111- 
Health Factor 

3 - Mental 4 - General 5 - Social 
Well-king Healt h Well-king 

Factor lmpairment Factor 
Factor 

n =776 n =776 n =776 
M d e l  Predictors 
4 
Derivtd Variable 
for Wùrking 

Corr. = -.269 *** 
Con, = -.204 

*** 
Corr, = +. 1 06 

** 
Corr. = +.O5 1 

n.s. 
Strtus 
Der ivd  Highest Corr. = -.O 19 

ns. 
Corr. = -.O55 

n.s, 
Corr. = +. 12 1 1 Corr. = -. 1 O7 1 COK. = +.O38 

Level of  ~drca t ion  
Attrined 
Derivcd Income 
Adequacy 

Corr, = +. 1 10 
*** 

Corr. = +. 182 
**a 

Corr. = +.222 
*** Corr. = -.O1 7 

n.s. 
Corr. = +. 179 Con. = -. 177 Corr. = +. 188 .*. 1 *** 1 *.* Type of Smoker Corr. = +. 152 

*** 
I 

Con, = -.O73 Corr. = +. 147 Con. = +.O36 * *** n.s. 
DerivLd Type of 
Drinker 

Corr. = -.O85 
** 

Corr = +.O99 
** 

Corr, = -.O 13 
ns .  

Corr. = +.O72 Corr. = +.349 Con. = +.O40 
* *++ ns, 

Age Cohort Corr, = -.250 Corr. = +.O70 
* 

Con. = -. 187 
*** 

No&, * denotes Q < .05, ** denotes Q .01, *** denotes < .Oûl, n.s. denotes that the test of the correlation was noi statistically 
signi ficant. 



B.1 W W  GeCcpPet 0 .  

A Multivariate analysis was then done between the six National Population 

Health Survey indicators (single-parenthood, derived variable for working status, derived 

highest level of education attained, derived income adequacy, type of smoker, and 

derived type of drinker) and the seven dependent variables (Health Utility index, 

Composite of 5 Factors, physical impairment factor, mental ill-health factor, mental well- 

being factor, general health impairment factor and social well-being factor). Beta values 

and the Pratt Index scores for those model predictors identified through stepwise 

regression were calculated. See Table 8. 

Stepwise regression identified the denved variable for working status and type of 

smoker as sipificant model predictors for the dependent variable Health Utility Index. 

That is, in the presence of the six predictors taken together, only two influenced the 

dependent variable. Greater unemployment and more tobacco consumption are related to 

a lower Health Utility Index Score. Employment status is responsible for 75.9% (Beta = 

-.268) of the R-squared value (R' = .095) and smoking 23.8% (Beta = +. 149). 

Stepwise regression identified the derived variable for working status, derived 

income adequacy, and type of smoker as significant model predictors for the dependent 

variable Composite of 5 Factors. That is, in the presence of the six predictors taken 

together, only three influenced the dependent variable. Greater unemployment, less 

income adequacy and more tobacco consumption an related to a lower Composite of 5 

Factors score. Employment status is responsible for 34.7% (Beta = -. 165) of the R- 



squared value (R~ = .097), income adequacy 18.0% (Beta = +.096) and smoking 47.8% 

(Beta = +.209). 

t Factu 

Stepwise regression identified the derived variable for working status and derived 

type of drinker as significant model predictors for the dependent variable physical 

impairment factor. That is, in the presence of the six predictors taken together, only two 

influenced the dependent variable. Greater unemployrnent and less alcohol consumption 

are related to greater physical impairment. Employrnent status Is responsible for 54.9% 

(Beta = +.088) of the R-squared value (R* = .O 17) and drinking 46.0% (Beta = +.079). 

Mental-Factor 

Stepwise regression identit'ed single parent, the derived variable for income 

adequacy and type of smoker as significant model predictors for the dependent variable 

mental ill-health factor. That is, in the presence of the six predictors taken together, only 

three infiuenced the dependent variable. Being a single parent, lower income adequacy 

and greater tobacco consumption are related to greater mental ill-health. Single- 

parenthood is responsible for 35.6% (Beta = +.156) of the R-squared value (R' = .O85), 

income adequacy 23.7% (Beta = -. 1 18) and smoking 40.7% (Beta = -. 174). 

Mental-Factor 

Stepwise regression identified the denved variable for income adequacy, type of 

smoker and derived type of drinker as significant model predictors for the dependent 

variable mental well-being factor. That is, in the presence of the six predictors taken 

together, only three influenced the dependent variable. Greater income adequacy, less 

tobacco consumption and greater alcohol consumption are related to greater mental well- 



being. Income adequacy is responsible for 34.2% (Beta = +. 125) of the R-squared value 

(R* = .057), smoking 55.3% (Beta = +. 176) and drinLing 10.4% (Beta = -.O8 1). 

Stepwise regnssion identified the denved variable for working status, type of 

smoker and denved type of drinker as significant mode1 predictors for the dependent 

variable general health impairment factor. That is, in the presence of the six predictoa 

taken together, only three infiuenced the dependent variable. Increasing levels of 

unemployment, greater tobacco consumption and less alcohol consumption are related to 

greater general health impairment. Employment status is responsible for 68.7% (Beta = 

+.3 13) of the R-squared value (R~ = .154), smoking 2 1.6% (Beta = -. 188) and drinking 

9.8% (Beta = +.3 13). 

Stepwise regression identified the denved variable for income adequacy and type 

of smoker as significant mode1 predictors for the dependent variable social well-being 

factor. That is, in the presence of the six predictors taken together, only two influenced 

the dependent variable. Greater income adequacy and less tobacco consumption are 

related to greater social well-being. Income adequacy is responsible for 2 1.5% (Beta = 

+.085) of the R-sqmd value (R* = ,042) and smoking 79.7% (Beta = +.178). 





B.2 Ge* 

The Multivariate analysis was then repeated using the six National Population 

Health Survey indicators (single-parenthd, derived variable for working status, derived 

highest level of education attained, derived income adequacy, type of smoker, and 

denved type of drinker) plus age and gender, and the seven dependent variables (Health 

Utility Index, Composite of 5 Factors, physical impairment factor, mental ill-health 

factor, mental well-being factor, general health impairment factor and social well-being 

factor). See Table 9. 

As in the previous analysis, stepwise regression identified the derived variable for 

working status and type of smoker as mode1 predictors for Health Utility Index, but this 

time age was also identified. That is, in the presence of the eight predictors taken 

together, only thne influenced the dependent variable. Again, greater unemployment and 

more tobacco consumption are related to a lower Health Utility Index Score. Increasing 

age also leads to a lower Health Utility Index score. Employrnent status is responsible for 

45.3% (Beta = -.207, previous Pratt = 75.9%) of the R-squared value ( R ~  = -123 versus 

.O95 previously), smoking 18.2% (Beta = +. 147, previous Pratt = 23.8%), plus age 36.2% 

(Beta = -. 178). 

As in the previous analysis, stepwise regression identified the denved variable for 

working status, derived income adequacy and denved type of smoker as mode1 predictors 

for the Composite of 5 Factors. That is, in the presence of the eight predictors taken 

together, only three influenced the dependent variable. Age and gender had no sipifkant 



influence. Greater unemployrnent, less incorne adequacy and greater tobacco 

consumption are related to lower a Composite score. Employment status is responsible 

for 34.7% (Beta = -. 165) of the R-squared value (R~ = .097), income adequacy 18.0% 

(Beta = +.096), and smoking 47.8% (Beta = +.209), al1 unchanged fiom the previous 

anal ysis. 

As in the previous analysis, stepwise regression identified the derived variable for 

working status and denved type of dnnker as model predictors for the physical 

impairment factor. That is, in the presence of the eight predictors taken together, only two 

influenced the dependent variable. Age and gender had no significant influence. Greater 

unemployment and less alcohol consumption are related to greater physical impairment. 

Employment stahis is responsible for 54.9% (Beta = +.088) of the R-squared value (R~ = 

.O1 7) and drinking 46.0% (Beta = +.079), both unchanged from the previous analysis. -- 
As in the previous analysis, stepwise regression identified single parent, the 

derived variable for income adequacy, and type of smoker as significant model predictors 

for the mental ill-health factor, but this tirne age was also identified. That is, in the 

presence of the eight predictors taken together, oniy four influenced the dependent 

variable. Again, king a single parent, lower income adequacy and greater tobacco 

conswnption are related to greater mental ill-health. Lower age, however, is also related 

to increased mental ill-health. Gender had no significant influence. Single parenthood is 

responsible for 19.6% (Beta = +. 1 15, previous Pratt = 35.6%) of the R-squared value (R2 

= A14 versus .O85 previously), income adequacy 20.9% (Beta = -. 139, previous Pratt = 



23.7%), and smoking 30.9% (Beta = -. 177, previous Pratt = 40.7%), plus age 28.5% 

(Beta = -. 174). 

Mental-- F~~ 

As in the previous analysis, stepwise regression identified the denved variable for 

income adequacy, type of smoker and derived type of drinker as signifiant mode1 

predictors for the mental well-being factor, but this time the derived variables for 

working status and age were also identified. That is, in the presence of the eight 

predictors taken together, five influenced the dependent variable. Again, greater income 

adequacy, less tobacco consumption and greater alcohol consurnption are related to 

greater mental well-being. Increased employment and age are also related to greater 

mental well-being. Gender had no significant influence. Income adequacy is responsible 

for 19.1 % (Beta = +.092, previous Pratt = 34.2%) of the R-squared value (R~ = ,075 

versus .O57 previously), smoking 42.7% (Beta = +. 179, previous Pratt = 55.3%), drinking 

7.5% (Beta = -.077, previous Pratt = 10.4%), plus employment 18.2% (Beta = -. 1 12) and 

age 12.3% (Beta = +. 128). 

As in the previous analysis, stepwise regression identified the denved variable for 

working status, type of smoker and derived type ofdrinker as significant model 

predictors for the general health impairment factor but this time age was also identified. 

That is, in the presence of the eight predictors taken together, four duenced the 

dependent variable. Again, increasing levels of unemployment, greater tobacco 

consumption and lower levels of alcohol consumption are related to greater general 

health impairment. Greater age is also related to greater general health impairment. 



Gender had no significant influence. Employment status is responsible for 36.4% (Beta = 

+.228, previous Pratt = 68.7%) of the R-squared value (It2 = .2 12 versus ,154 previously), 

smoking 15.4% (Beta = -. 184, previous Pratt = 2 1.6%), drinking 6.2% (Beta = +.089, 

previous Pratt = 9.8%, plus age 42.3% (Beta = +.257). 

As in the previous analysis, stepwise regression identified the derived variable for 

income adequacy and type of smoker as significant mode1 predictors for the social well- 

being factor but this time gender was also identified. That is, in the presence of the eight 

predictors taken together, only three influenced the dependent variable. Again, greater 

income adequacy and less tobacco consumption are related to greater social well-being. 

Being female is also related to greater social well-being. Age had no significant 

influence. Income adequacy is responsible for 20.3% (Beta = +.094, previous Pratt = 

2 1.5%) of the R-squared value (Il2 = .O49 versus .O42 previously), smoking 68.7% (Beta 

= +. 179, previous Pratt = 79.7%), plus gender 1 1.2% (Beta = +.082). 



Variibk + 
Madel 
Predictors 4 
Single Parent 
-- 
Derived 
Variable for 
Working 
Statua -- 
Dcrivtd 
Highmit Level 
of Educa tion 
Attmincd 
Dcrivcd 
lncom t 
Adtquacy 
TYP of 
Smoker 
Derivcd Type 
of Drinket 

Age Cobort 

Cender 

Table 9. Multivariate Analysis Where Only the Mode1 Predictors ldentified Through Stepwise Regression i 
1 Health Utilhy 1 Composite of5 1 I - Physical 1 2 - Mental llL 1 3 - Mental WelC 

Beta = -.207 
Pratt = 45.3% 

Beta = +. 147 
Pratt = 18.2% 

Beta = -, 178 
Pratî = 36.2% 

Factors 

n = 776 I Impahnent I Hcaltb Factor l k i n g  Factor 
Factor 
p =776 n =776 =776 

Beta=+.Il5 
Pratt = 19.6Y0 

Beta = -. 165 Beta = +,O88 Beta = - . I l2  
Praît = 34.7% ~ m t t  = 54.Yh Pratt = 18,296 

Beta = +.O96 Beta = -. 139 Bela = +.O92 
Pratt = 18.W Pratt = 20.9% Pratt = 19.1% 

Beta = +,209 Beta = -. 177 Beta = +. 1 79 
Pratt = 47.8% Pratt = 30.9% Pratt = 42.7% 

Beia = +.O79 Beta = -.O77 
Pratt = 46.0% Pratt = 7.5% 

Beta = -. 1 74 Beta = +. 128 
Pratt = 28.5% Pran = 12.3% 

ire lndicated (Plus Age and Gender) 
4 - Ceneral Health 1 5 - Social WeII- 
Impairment Factor &ing Factor 

2776 n =776 

Beia = +.228 
Pran = 36.4% 

Pratt = 20.3% 

Beta = -. 184 1 Beta = +. 179 
Pran = 1 5.4% Pratt = 68.7% 
Beta = +.O89 
Pratt = 6.2% I 

I 

Beta = +.257 1 
Pratt = 42.3% 1 

Beta = +,O82 
Pratî = 11.2% 

[Ciin 1 +.O28 1 Nil 1 Nil 1 +.O29 1 +.O18 1 +.O58 1 +.O07 1 



CHAPTER 4 - CONCLUSION 

Richardson and Zumbo (2000) examined the Health Utility Index as a measure of 

health status for use in the 1994195 National Population Health Survey. Their results 

demonstrated "that the use of the [Health Utility Index] as the sole summary measure of 

health status . . . [was] problematic . . . [since it did] not appear to discriminate between the 

many different levels of positive health experienced by the vast major@ of the general 

population . .. [and it was] more or less insensitive to variation in key indicators of mental 

well-being" @. 188). Richardson and Zumbo questioned the ability of any single score to 

measure the health status of a population suggesting a better approach would be to use a 

multi-dimensional health profile instead. 

Utilizing the Richardson-Zumbo Health Profile and the Health Utility Index, we 

attempted to examine the effect deteminants of health identified by the British Columbia 

Provincial Health Officet and the literature search would have on those measures in terms 

of their ability to be sensitive to underlying changes in the population's health status. 

Would a profile yield more uschil information than a summary score? 

We began by examining the literature and the 1994 Annual Report of the British 

Columbia Provincial Health Officer for significant detednants of health. The 1994 

British Columbia Provinciai Heaith ORicer Annual Report was a focus for two reasons. 

First, the report's theme in 1994 was Deteminants of Health and, second, 1994/95 was 

the year of the National Population Health Survey foi which the Prince George data set 

was available. The results of the literature review and the Provincial Health OBicer's 

Annual Report were similar and yielded the following eight health detenninants for 

anaiysis: single parenthd, age, gender, employment statu, education, incorne 



adequacy, tobacco use, and alcohol consumption. Indicators closely paralleling these 

deteminants were selected fiom the National Population Health Survey. 

Since single parenthood and gender are dichotomous variables they were 

examined against the six dependent variables from the work of Richardson and Zumbo 

namely, the Health Utility Index, and the five factors of the Richardson-Zumbo Health 

Profile: physical impairment, mental ill-health, mental well-being, general health 

impairment, and social well-being. A Composite Score, being the summation of the five 

Richardson and Zumbo Factors, was also constructed and examined. Sample size, means 

and standard deviations were calculated and t-tests were performed to determine if the 

differences in the means were statistically significant. 

A bivanate analysis was then done between the six non-dichotomous National 

Population Health Survey indicators (denved variable for working status, denved highest 

level of education attained. derived income adequacy, type of smoker, denved type of 

drinker, and age cohort) and the seven dependent variables (Health Utility Index, 

Composite of 5 Factors, physical impairment factor, mental ill-health factor, mental well- 

being factor, general health impairment factor and social well-being factor). Correlations 

and tests for sipificance were calculated. 

A multivariate analysis was then done, first including the six health detenninants 

identified by the Provincial Health Onicer and then again with eight health deteminants 

through the inclusion of age and gender. The mode1 predictors identified tbrough 

stepwise regression were identified. Beta values, Pratt scores, R-squarecl values, and tests 

for significance were calculated as was the difference in R-squared values between the 

two multivariate analyses. 



The results of the analysis yielded no surprises. As expected, being employed, 

greater income adequacy and less tobacco consumption were al1 associated with a higher 

state of health. Al1 these were intuitively plausible and consistent with the literahire. 

Gender was not a significant health determinant except on the social well-being 

factor where there was an apparent advantage to being female. Being a single parent was 

only significant on the mental ill-health factor where being a single parent was associated 

with greater mental ill-health. There was no apparent signifcant association between 

education level and any of the dependent variables. Of interest was the improvement in 

mental well-being and the decrease in mental ill-health with increasing age while youth, 

as expected, was associated with higber Health Utility Index scores and less general 

health impairment. 

One exception that was counter intuitive was the apparent healtb advantage 

gained by alcohol consumption on the physical impairment, mental well-being and 

general health irnpainnent factors. Before one asserts the benefits to health of alcohol 

consumption, however, the underlying indicator needs to be more closely examined. The 

National Population Health Survey derived variable for Derived Type of Drinker had the 

heaviest class of dnnker consuming one or more drinks per month. Clearly this washes 

out any difierences which may occur between a heavy drinker and the person who has 

but one dnnk per rn~nth.'~ 

" The Dmved Type of hinker variable could have capaucd higher levels of alcohol consumption by 
including the cesuits h m  National Population Health Swey questions ALCO-Q3, Q4 aid QS which 
cap& number of times whcn more than five drinks w m  coiwmed on one occasion, the grcatcst numkr 
of dhnks on one occasion, and how many drinks the person had on wch of the last sevcn &YS. Schwarz & 
Strack (1999) suggcst asking open endcd questions is bcttcr than giving the mpondent a range of rrsponses 
to ch- h m .  They suggest that "nspondentts assume the list of response alternatives nflects the 
tescarcher's knowledgc of the distribution of the behaviour .... [and] accordingly, thcy use the range oithc 
rcsponsc alternatives as a ûame of nfmoec in ntimating their own behaviotaf fitquency'" @. 73). 



Overall, the R~ of the multivariate analyses were disappointingly low ranging 

from .O17 io .2 12 on the five Richardson and Zumbo Factors, .O97 for the Composite 

Score and .123 for the Health Utility Index. The gain in R~ when age and gender were 

added was also minimal ranging fiom ni1 to +.058. 

The net result of these regressions seems to be that there is a poor fit between the 

determinants of health and population health status. The determinants do not seem to be 

detemining much which, unfomuiately, was the problcm we started with. The Health 

Utility Index was hardly describing population health while the five Richardson-Zumbo 

scores and the Composite Score fared little better. 

The general health impainnent R-squared ( R ~  = .2 12) was the highest of al1 

dependent variables; made up of the following National Population Health Survey 

indicators: vision, hearing, mobility, cognition, pain, and health description?' This would 

suggest a nice, overview, surnrnary-type variable that could on its o m  or in a profile be 

examined as a good health statu indicator. 

Does this mean the deteminants of health are unimportant? Clearly not. What this 

analysis once again demonstrates is the dificulty in capturing the complex interplay of a 

myriad of variables that form the consmict of health. Given the multi-faceced nature of 

health it seems even less useful to attempt to develop a single summative measure of 

health even though, as Hunt McEwen and M c ~ M ~  (1986) assert, health policy makers 

are usually more interested in a single global aumber which cm swnmarize the health 

status of a population into a summary statistic akin to the way the Gross National Product 

is an indicatot of the heaith of the economy. 

'' S a  Table 3, Appmdix A, and Appcndix B for the factor lopdings and the awey  quesuons undniying 
the genenl hcalth impaimcnt factor, 



The challenge to fuhve researchers is to continue to explore profiles that 

accurately capture the status of the population's health and that are also sensitive to 

underlying changes as they occur. For although the Richardson-Zumbo Health Profile did 

not have strong explanatory power it was, never the less, able to yield more information 

than the Health Utility index or the Composite Score. 
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1 - Health Status: Vision Attribute 

Based on HSTAT-Q 1 to HSTAT-QS. 

HSTAT-Q 1 AreAs ... usually able to see well enough to read ordinary newsprint 
without glasses or contact lenses? 
HSTAT-Q2 AreAs you/he/she usually able to see well enough to read ordinary 
newsprint with glasses or contact lenses? 
HSTAT-Q3 Are& you/he/she able to see at all? 
HSTAT-Q4 AreOs you/he/she able to see well enough to recognize a fnend on the 
other side of the street without glasses or contact lenses ? 
HSTAT-Q5 AreAs younie/she usually able to see well enough to recognize a 
fnend on the other side of the street with glasses or contact lenses? 

DWISFG - Derived Vision Attribute 

f NO VISUAL PROBLEMS 
2 PROBLEMS CORRECTED BY LENSES 
3 PROBLEM SEEING DISTANCE/NOT CORRECTED 
4 PROBLEM SEEiNG CLOSEMOT CORRECTED 
5 PROBLEM SEEING CLOSE and DISTANCENO SIGHT 
99 NOT STATED 

A higher score indicates more severe problems. 

2 - HeaIth Status: Hearing Attribute 

Based on HSTAT-Q6 to HSTATQ9. 

HSTAT-Q6 AreAs ... w l l y  able to hear what is said in a group conversation 
with at least three other people without a hearing aid? 
HSTAT-Q7 Arelis you/he/she usualfy able to hear what is said in a group 
conversation with at least three other people with a hearing aid? 
HSTAT-Q7a Ards  you/he/she able to hear at all? 
HSTAT-Q8 AreAs you/he/she usually able to hear what is  said in a conversation 
with one other person in a quiet m m  wilhout a hearing aid ? 
HSTAT-Q9 AnAs you/he/she zuua12y able to hear what is said in a conversation 
with one other person in a quiet raam with a hearing aid? 

DVHEAFG - Derived Hearing Attribute 



2 PROBLEM HEARINGICORRECTED 
3 PROBLEM HEARINGNOT COWCTED 
99 NOT STATED 

A higher score indicates more severe problems. 

3 - Health Statrs: Speech Attribute 

Based on HSTAT-Q 10 to HSTAT-Q 13. 

HSTATQlO Areos ... usualt'y able to be understood completely when speaking 
with strangers in your own language? 
HSTAT-Q 1 I AreAs you/he/she able to be understood partialiy when speaking 
w ith strangers? 
HSTAT-Q 1 2 AreAs you/he/she able to be understood completely w hen speaking 
with those who know youlhimlher well? 
HSTAT-Q 13 AreAs you/he/she able to be undentood parfially when speaking 
with those who know you/him/her well? 

DVSPEFG - Derived Speech Attribute 

1 NO SPEECH PROBLEMS 
2 PARTLALLY/ NOT UNDERSTOOD 
9 NOT STATED 

A higher score indicates more severe problems. 

4 - Heilth Status: Mobility Attiibute 

Based on HSTAT-Q 14 to HSTAT-Q20. 

HSTAT-Q14 AreOs ... icsually able to w a k  around the neighbourhood withour 
dificulty and without mechanical support such as braces, a cane or crutches? 
HSTAT-QI 5 AreAs you/he/she able to walk at all? 
HSTAT-Q 16 Do/Does youhdshe require mechanical support such as braces, a 
cane or cnitches to be able to walk around the neighbourhood? 
HSTAT-QI 7 Do/Does you/he/she require the help of another person to be abie to 
walk? 
HSTAT-Q 18 Do/Does you/he/she require a wheelchair to get around? 
HSTAT-Q19 How ofien do/does you/he/she use a wheelchair? 
HSTAT-Q20 Do/Does you/he/she need the help of another person to get around 
in the wheelchair? 

DVMOBFG - Derived Mobility Attribute 



2 MOBILITY PROBLEMSNO A D  
3 PROBLEMSIMECHANICAL SUPPORT 
4 PROBLEMSKANNOT WALK 
99 NOT STATED 

A higher score indicates more severe problems. 

5 - Health Status: Dexterity Attribute 

Based on HSTAT-Q2 1 to HSTATœQ24. 

HSTAT-Q21 Are/is ... usualfy able to grasp and handle small objects such as a 
pencil and scissors? 
HSTAT-Q22 D o m s  you/he/she require the help of another person because of 
limitations in the use of hands or fingers? 
HSTAT-Q23 DofDoes you/he/she require the help of another person with: 
- Some tasks? 
- Most tasks'? 
- Almost al1 tasks? 
- All tasks? 
HSTAT-Q24 Do/Does yodhe/she tequire special equipment, for example, 
devices to assist in dressing because of limitations in the use of hands or fingers? 

DVDEXFG - Derived Dexterity Attribute 

1 NO DEXTERITY PROBLEMS 
2 DEXTERITY PROBLEMSNO HELP 
3 DEXTERITY PROBLEMSMED HELP 
99 NOT STATED 

A higher score indicates more severe problems. 

6 - Health Status: Emotion Attribute 

Based on HSTATQZS. 

HSTAT-Q2S Would you describe yoursel fï... as being wually: 
- Happy and interested in life? 
- Somewhat happy? 
- Somewhat unhappy? 
- Unhappy with linle i n t m t  in life? 
- So unhappy that life is not worthwhile? 

DVEMOF94 - Derived Emotion Attribute 

1 HAPPY AND INTERESTED IN LEE 



2 SOMEWHAT HAPPY 
3 SOMEWHAT TJNHAPPY 
4 UNHAPPY WITH A LITTLE INTEREST IN LEE 
5 SO UNHAPPY THAT LEE IS NOT WORTHWHILE 
9 NOT STATED 

A higher score indicates less perceived happiness. 

7 - Health Status: Cognition Attribute 

Based on HSTAT-Q26 to HSTAT-Q27. 

HSTAT-Q26 How would you describe yourhidher usual ability to remember 
things? AreAs youhefshe: 
- Able to remember most things? 
- Somew hat forgethil? 
- Very forgetful? 
- Unable to remember anything at all? 
HSTAT-Q27 How would you describe your/his/her usual ability to think and 
solve day to &y problems? AreAs youhefshe: 
- Able to think clearly and solve problems? 
- Having a little difficulty? 
- Having some difficulty? 
- Having a great deal of difficulty? 
- Unable CO think or solve problems? 

DVCOGFG - Derived Cognition Code 

1 NO COGNITIVE PROBLEMS 
2 NO MEMORY PROBLEMS 
3 SOMEWHAT FORGETFUL 
4 DFFICULTY TtlMUNG 
5 VERY FORGETFUWUNABLE TO REMEMBER 
99 NOT STATED 

A higher score indicates more severe problems. 

8 - Health Status: Pain and Dlscomfort Attribute 

Based on HSTAT-Q28 and HSTATQ29. 

HSTATQ28 Arens ... urually ûee of pain or discornfort? 
HSTAToQ29 How would you describe the wuaf intensity of yourlhisher pain or 
discornfort? 
- Mild 



- Moderate 
- Severe 

DVPASF94 - Severity of Pain Code 

1 NO PAIN OR DISCOMFORT 
2 MILD PAIN/DISCOMFORT 
3 MODERATE PAiN/DISCOMFORT 
4 SEVERE PAIN/DISCOMFORT 
9 NOT STATED 

A higher score indicates more severe problems. 

9 - Adjusted SpeclL Chronic Stress Index 

To adjust DVCS1294 according to the number of questions. 
DVCSI394 = (DVCS1294 * 16) 1 # of questions answered yes, no or don't know in 
DVCSI294 e.g., single with childrea: (DVCSI294 * 16) + 14 In this third index, the 
range of scores of the second index, DVCSI294 is adjusted as if al1 the items were 
relevant to each respondent. DVCS1294 based on CSTRESS-QI to Q4 and 
CSTRESS-Q 12 to Q 18. 

CSTRESS-QI You are trying to take on too many things at once. 
CSTRESS-Q2 There is too much pressure on you to be like other people. 
CSTRESS-Q3 Too much is expected of you by othen. 
CSTRESS-Q4 You don't have enough money to buy the things you need. 
CSTRESS-QI2 Your work mund the home is not appreciated. 
CSTRESS-Q 13 Your fiends are a bad influence. 
CSTRESS-Q14 You would like to move but you cannot. 
CSTRESS-Q 15 Your neighbourhood or cornmunity is too noisy or too polluted. 
CSTRESS-Q16 You have a parent, a child or partner who is in very bad health and 
may die. 
CSTRESS-QI 7 Someone in your farnily has an alcohol or dnig problem. 
CSTRESS-QI8 People are too critical of you or what you do. 

DVCSI394 - Denved adjusted specific chronic stress index 



9 9 
10 10 
11 11 
12 12 
13 13 
14 14 
15 15 
16 16 
96 NOT APPLICABLE 
99 NOT STATED 

A higher score indicates a greater number of chronic stresson. 

10 - Work Stress Index 

Sum of al1 items in WSTRESS-Q I 

WSTRESS-QI Now I'm going to read you a series of statements that might 
describe your job situation. Please tell me if you STRONGLY AGREE, AGREE, 
NEITHER AGREE NOR DISAGREE, DISAGREE, or STRONGLY DISAGREE 
with each of the following: 
a) Your job requires that you leam new things 
b) Your job requires a high level of ski11 
c) Your job allows you fieedom to decide how you do your job 
d) Your job requires that you do (hings over and over 
e) Your job is very hectic 
f) You are fiee fiom conflicting demands that othen malce 
g) Your job security is good 
h) Your job requires a lot of physical effort 
i) You have a lot to say about what happms in your job 
j) You are exposed to hostility or confiict fmm the people you work with 
k) Your supervisor is helpful in getting the job done 
1) The people you work with are helpful in getîing the job done 

MlN=O,MAX=48 
Respondents 15 and over who were cunently employed weie asked to evaluate their 
work situation. The 12-item index, based on a larger pool of items h m  Karasek, 
nflects respondents' perceptions about various dimensions of their work including 
job security, social support, monotony, physical effort required and extent of 
participation in decision-making. 

DVWSIl94 - Denved work stress - sum of al1 items 

0-45 IM)EX SCORE 
96 NOT APPLICABLE 
99 NOT STATED 



Higher scores indicate greater work stress. 

11 - Selfeteem index 

Sum of al1 items of ESTEEM-QI 

ESTEEMQ 1 
a) You feel that you have a number of good qualities. 
b) You feel that you're a person of worth at least equal to others. 
c) You are able to do things as well as most other people. 
d) You take a positive attitude toward yourselt 
e) On the whole you are satisfied with yourself. 
f) Al1 in all, you're inclined to feel youke a failure. 

M M  = O, MAX = 24 
The sel'esteem index reflects the amount of positive feelings an individual holds 
about hidherself. Scores on the index are based on a subset of items fiom the self- 
esteem Rosenberg scale (1 969). The six items factored into one dimension in the 
factor analysis done by Pearlin and Scbooler (1978). 

Respondents' answers are based on a 5 point scale: 
O = Strongly disagree 
1 = Disagm 
2 = Neither agree nor disagree 
3 = Agree 
4 = Strongly agree 
(Scores was reversed for item F.) 

DVESTI94 - Derived Self Esteem Scale - sum of al1 items 



16 16 
17 17 
18 18 
19 19 
20 20 
21 21 
22 22 
23 23 
24 24 
99 NOT STATED 

Higher scores indicate greater self-esteem. 

12 - Mastery index 

Sum of al1 items of MAST-Q 1 

MAST-Q 1 
a) You have little controi over the things that happen to you. 

b) There is really no way you can solve some of the problems you have. 
C) There is little you can do to change many of the important things in your life. 
d) You ofien feel helpless in dealing with problems of life. 
e) Sometimes you feel that you are being pushed around in life. 
f) What happas to you in the future mostly depends on you. 
g) You can do just about anything you really set your mind to. 

The index which measuns sense of mastery is based on the work of Pearlin and 
Schooler (1978). It measures the extent to which individuals believe that their life- 
chances are under their control. 

Respondents' answers are based on a 5 point scale: 

O = Strongly agne 
1 =Agree 
2 = Neither agree or disagm 
3 = Disagree 
4 = Strongly disagree 
(Scores were ceversed for items F and G.) 

DVMASI94 - Derived Mastery Scale - sum of al1 items 



3 3 
4 4  
5 5 
6 6 
7 7 
8 8 
9 9 
10 10 
11 11 
12 12 
13 13 
14 14 
15 15 
16 16 
17 17 
18 18 
19 19 
20 20 
21 21 
22 22 
23 23 
24 24 
25 25 
26 26 
27 27 
28 28 
Y6 NOT APPLICABLE 
99 NOT STATED 

Higher scores indicate superior mastery. 

13 - Sense of Coherence scale 

Sum of SCOH-Q 1 1 3  to SCOH-Q 

SCOH-QI How often do you have the feeling that you donit really care about 
what goes on a m d  you? 
SCOH-Q2 How often in the past were you sqxised by the behaviour of people 
whom you thought you knew well? 
SCOH-Q3 How often have people you counted on disappointed you? 
SCOH-Q4 How often do you have the feeling you're k i n g  treated unfairly? 
SCOH-QS How often do you have the feeling you are in an unfamiliar situation 
and don't know what to do? 
SCOH-QI Many people - even those with a strong character - sometimes feel 
like sad sacks (losea) in certain situations. How often have you felt this way in 
thc p a 3  



SCOH-Q9 How ofien do you have the feeling that there's little meaning in the 
things you do in your daily life? 
SCOH-QI0 How often do you have feelings that you're not sure you can keep 
under control? 
SCOH-QI 1 Until now your life has had no clear goals or purpose or has it had 
very clear goals and purpose? 
SCOH-Q12 When something happens, you generally find that you overestimate 
or underestimate its importance or you see things in the right proportion? 
SCOH-Q 13 1s doing the things you do every day a source of great pleasure and 
satisfaction or a source of pain and boredom? 

The 13-item version of the sense of coherence scale developed by Antonovsky 
was used in the NPHS. It denotes the extent to which individuais perceive events 
as comprehensible, manageable and meaningful. The concept of manageability is 
addressed in questions 43, Q4, Q8, and Q 10. Items Q 1, Q9, Q 1 1, and Q 13 
measure meaningfulness and items Q2,95,46,47,412 are related to the 
comprehensibility dimension. 
Score was reversed for questions SCOHQ 1, Q2,Q3, Q8, Q 13 

DVSC194 - Derived Sense of Coherence Scale 

4-78 INDEX SCORE 
96 NOT APPLICABLE 
99 NOT STATED 

Higher scores indicate a stronger sense of coherence. 

14 - Distress score 

Sum of questions MHLTH-Q 1 A to MHLTH-Q 1 F 

MHLTH-INTa Now some questions about mental and emotional well-being. 
During the past month , about how often did you feel: 
MHLTH-Qla ... so sad that nothing could char you up? 
- Al1 of the time 
- Most of the time 
- Some of the time 
- A little of the time 
- None of the time 
&TH-Q 1 b ... nervous? 
MHLTH-Q 1 c ... restless or fidgety ? 
MHLTH-Q ld ... hopeless? 
MHLTH-Q 1 e ... worthiess? 
MHLTH-Q If During the past month, about how often did you feel that everything 
was an effort? 



The items and scoring used to derive the distress score are based on the work of 
Kessler and Mroczek (fiom Michigan University). The index is based on a subset of 
items fiom the Composite International Diagnostic Interview (CIDI). The CIDI is a 
structure diagnostic instrument that was designed to produce diagnoses according to 
the definitions and criteria of both DSM-III-R and the Diagnostic Criteria for 
Research of the ICD- 10. 

DVMHDS94 2 Derived Mental Health - Distress Scale 

0 O 
1 1  
2 2 
3 3 
4 4  
5 5 
6 6 
7 7 
8 8 
9 9 
IO 10 
11 11 
12 12 
13 13 
14 14 
15 15 
16 16 
17 17 
18 18 
19 19 
20 20 
21 21 
22 22 
23 23 
24 24 
99 NOT STATED 

Higher scores indicate more distress. 

15 - Perceiveci social support index 

Surn of a11 m e  responses from questions SOCSUP-Q3 to SOCSUP-Q6 

SOCSUP-Q3 Do you have someone you cm confide in, or tak to about your 
pnvate feelings or concems? 
SOCSUP-Q4 Do you have someone you cm really count on to help you out in a 
cnsis silualion? 



SOCSüP-Q5 Do you have someone you can really count on to give you advice 
when you are making important persona! decisions? 
SOCSUP-Q6 Do you have someone that makes you feel loved and cared for? 

The perceived social support index is composed of four items which reflect whether 
respondents feei that they have someone they can confide in, someone they can count 
on, someone who cm give them advice and someone who makes them feel loved. 

DVSSI 194 - Derived Social Support Index 

O O 
1 1  
2 2 
3 3 
4 4 
9 NOT STATED 

A higher score indicates greater perceived social support. 

16 - Average frequeacy of contact index 

Based on SOCSUP-Q7A to SOCSUP-Q7H 

SOCSUP-Q'IA How often did you have contact with your parents or parents-in- 
law? 
SOCSUP-Q7B How often did you have contact with your grandparents? 
SOCSUP-Q7C How often did you have contact with your daughters or daughtea- 
in-law? 
SOCSUP-Q7D How often did you have contact with your sons or sons-in-law? 
SOCSUP-Q7E How ofien did you have contact with your brothers or sisters? 
SOCSUP-Q7F How oflen did you have contact with other relatives (including in- 
law s)? 
SOCSUP-Q7G How often did you have contact with your close fiiends? 
SOCSUP-Q7H How often did you have contact with your neighbours? 

The average fkquency of contact index measures the average number of contacts in 
the past 12 months with farnily members and fnends who are not part of the 
household and with neighbours. 

DVSSI394 = CONTACT NETSIZE 

CONTACT is an approximate value indicating the number of contacts for al1 
categories (SOCSUP-Q7A to SOCSUP-QiH). 
NETSIZE is a combined value indicating the existence of possible persans to be 

contacted (sum of flags indicating ' yes' to parents, ' yes' to grandparents, etc.). 



DVSS1394 - Denved average frequency of contacts 

O0 
1 1  
2 2 
3 3 
4 4 
5 5 
6 6 
99 NOT STATED 

A higher number indicates more contacts. 

17 - Derived health description index 

Based on GENHLT-Q 1 .  

GENHLT-QI In general, would you Say ... r/'s health is: 
- Excellent? 
- Very good? 
- Gwd? 
- Fair? 

DVGHI94 - Derived health description index 

O POOR 
1 FAIR 
2 GOOD 
3 VERY GOOD 
4 EXCELLENT 

A higher score indicates better health. 

(Statistics Canada, 1995) 



1 - Physical Impaimimt Factor 
Ind # 

3 Health Status: Speech Attribute 
5 Health Status: Dexterity Attribute 

2 - Mental HI-Health Factor 

6 Health Status: Emotion Attribute 
9 Adjusted Specific Chronic Stress Index 
12 Mastery Index 
13 Sense of Coherence Scale 
14 Distress Score 

3 - Mental Well-Being Factor 

6 Health Stanis: Emotion Attribute 
10 Work Stress Index 
11 Self-Esteem Index 
12 Mastery Index 

4 - General Health Impairment Factor 

1 Heaith Statu: Vision Attribute 
2 Health Status: Hearing Attribute 
4 Health Status: Mobility Attribute 
7 Health Stahis: Cognition Amibute 
8 Health Status: Pain and Discornfort Attribute 
17 Derived Health Description Index 

5 - Social Well-Being Factor 

6 Health Status: Emotion Attribute 
15 Perceived Social Support Index 
16 Average Freqwncy of Contact Index 

Loading 
.447 

1 .O 

(Richadson and Zumbo, 2000, p. 183) 



APPENDIX C: Correlations Between Dependent Variables 

Hclltb Utility 
Index 

Ntaltb Utility 
Index 

1 - Pbysicil 
Impairment 
Factor r- 

l 2 - Mental IIE 
Healah Factor 

4 - Gencral 
Health 
Impairment 
Factor 
5 - Social 
Well-king 
Factor 
I 

W, +* denotes correlation i 
signi ficant . 

1 - Pbyskal 
Imprirment 

Factor 

2 - Mental III- 
Health Factor 

3 - Mental Well- 
Bcing Factor 

5 - Social Weil- 
Being Factor 

4 - General Hedth 
Impairment Factor 

I I 

significant at the p < .O1 level, n.s. denotes that the test of the correlation was not statistically 
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