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Abstract

The positive relationship between socioeconomic status
(SES) and longevity has long been established. Comparable
evidence exists for SES and morbidity, but observations of
this relationship tend to be limited to specific health indicators.
In this article, a comprehensive quantitative measure of
health status, the Health Utility Index (HUI), is applied to an
analysis of the relationship between SES and the health
status of people aged 25 and over in Ontario. The HUI,
based on a set of questions included in the 1990 Ontario
Health Survey (OHS), provides a summary index of the
health of each respondent. The OHS data show that lower
levels of education, income, and occupation are associated
with lower HUI values. Health status differences across SES
groups are greater in late middle-age than at younger or
older ages, a pattern consistent with the findings of other
studies. The development of summary indicators like the HUI
is part of a larger effort to construct measures for monitoring
the health of Canadians.
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Introduction

The positive relationship between socioeconomic
status (SES) and longevity has long been established.
Numerous studies have shown that factors such as
income, occupation, and education have a fairly strong
correlation with mortality.®* Comparable evidence
shows a relationship between SES and specific
indicators of health, morbidity, and functional
limitation.>’” Lower SES has been linked with poor
health, as measured by indicators such as perceived
general health, prevalence of disability, birth weight,
body height, and prevalence of health complaints.?

* Roger Roberge (613-951-5965; email: roberog@statcan.ca) and
Jean-Marie Berthelot (613-951-3760) are with the Social and
Economic Studies Division, and Michael Wolfson (613-951-8216) is
Director General of the Institutions and Social Statistics Branch at
Statistics Canada, Ottawa, K1A 0T6.

The Health Utility Index (HUI) is a generic health
status index that is able to synthesize both quantitative
and qualitative aspects of health. The HUI provides a
guantitative measure of a population's overall health
status, as opposed to focusing on narrowly defined
health indicators, risk factors, or diseases. Such a
measure is an analytic tool, which can be used for
health policy evaluation and for the assessment of
health care interventions at a population and a clinical
level. The HUI is an important component in the
development of a Population Health Index, which will
monitor the health of the Canadian population on an
ongoing basis. This article applies the HUI to Ontario
Health Survey (OHS) data to show health differences
by socioeconomic status (see The 1990 Ontario Health
Survey).

The 1990 Ontario Health Survey

The data in this article are from the 1990 Ontario Health Survey
(OHS), which was sponsored by the Ontario Ministry of Health.
The survey used both interviewer-completed and self-completed
questionnaires to obtain data from the household population
(excluding people ininstitutions). It contained questions on physical
and mental health, use of health care services, and lifestyle risk
factors.

The OHS had a cross-sectional sample of over 64,000
individuals. Only those aged 25 and over (38,050 individuals) are
included in this analysis.

The survey was conducted between January and December
1990, with responses evenly distributed throughout the year.® The
survey design of the OHS is taken into account in the statistics
presented here (particularly the effect of clustering on estimated
confidence intervals). Significant differences are reported at a 95%
confidence level.

Constructing a Health Utility Index

The first step in the construction of a health utility
index is specification of a set of health status attributes.
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These are chosen to reflect a wide range of functional
capacities and to capture what most people consider
the most serious health-related problems they might
encounter. The Comprehensive Health Status
Measurement System (CHSMS), developed at
McMaster University's Centre for Health Economics
and Policy Analysis, describes an individual's overall
functional health, based on eight attributes: vision,
hearing, speech, mobility (ability to get around),
dexterity (use of hands and fingers), cognition (memory
and thinking), emotion (feelings), and pain and
discomfort.'® An individual's health status is the vector
of the observed levels of functional ability for each
attribute (Chart 1). For example, ?vision” ranges from
perfect vision to blindness, while ?pain” ranges from no
pain to completely disabling pain.

Chart 1

Attributes comprising the Comprehensive Health
Status Measurement System
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Source: Centre for Health Economics and Policy Analysis, McMaster

University, 1992
* The vector of the rated attributes qualitatively defines an individual's
health status.

The CHSMS is the basis for a provisional health
utility index. The HUI is a single numerical value for
any possible combination of levels of these eight self-
reported health attributes.'** The HUI maps any one
of the vectors of eight health attribute levels into a
summary health value between 0 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 full health.

The HUI value also embodies the views of society
concerning health status (see Eliciting societal
preferences embodied in the Health Utility Index).

Eliciting societal preferences embodied in the
Health Utility Index

The HUI embodies societal preferences for alternative health
states. These health states are represented as various
combinations of levels of functioning on each of eight health status
attributes. Societal preferences are defined as an average of the
preferences of individuals, insofar as they form a representative
sample of the population. Each person's preferences are
represented as a numerical value (typically between 0 and 1) for a
given health state. (Some of the worst states of health are often
given values less than 0, indicating that the individual considers
them to be worse than death.)

Thetechnique used to elicit and quantifyindividuals’ preferences
is the Standard Gamble (SG),"*? which is based on the axioms of
consumer utility theory developed by von Neumann and
Morgenstern.* The SG presents an individual with a choice
between two health status alternatives (see below). The first is to
live in some clearly specified intermediate health state for the
remaining life expectancy: for example, partial blindness on the
vision attribute and perfect health on each of the other seven
attributes. The second alternative is agamble, involving a treatment
with two possible outcomes:* a probability P of becoming fully
healthy (perfect eyesight), and a probability 1-P of grave failure
(immediate death). The probability of becoming fully healthy (P) is
varied by an interviewer until the individual expresses indifference
with respect to the alternatives: to live with the health status or to
accept treatment with probability P of "success." The probability P
at that indifference point is defined as the individual's utility for that
health state. Systematically collecting data on these utilities for a
wide range of possible health states (defined on the eight health
status attributes) from a representative sample of the population
yields a measure of societal preferences.

Standard Gamble decision diagram?®°

Healthy
Probabiiy /

Probability 1-P

Alternative 2
Dead

Alternative 1 State i

The HUI preferences used in this analysis are from the
Childhood Cancer Study (CCS) conducted by the Centre for Health
Economics and Policy Analysis of McMaster University.® The
study elicited preferences from approximately 200 parents of
school-age children from the municipality of Hamilton. These
preferences were originally compiled for an earlier (Mark I1) version
of the CHSMS. Since the OHS contains a revised and expanded
(Mark 111) version of the CHSMS, the CCS preferences were
adapted for Mark Il use. Preferences specifically designed for the
1990 OHS CHSMS (Mark lIl) are currently being developed and
will be available in 1996. While the CCS preferences are
appropriate for initial analysis, health status preferences from a
fully representative sample of the population are essential for
analyses to reflect Canadian society.
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The specific HUI calculated here is provisional, as
the societal preferences were derived from the small-
scale Childhood Cancer Study'® using a precursor of
the CHSMS and were adapted for use with the Ontario
Health Survey. This version of the CHSMS, however,
was tested for consistency and was deemed to provide
a realistic appraisal of individual health status. (For a
detailed explanation of the calculation of the HUI, refer
to Berthelot et al.*®)

Results

The majority of Ontario’s population aged 25 and
over have a fairly high level of health. On the HUI
scale, the proportion considered to be fully healthy (a
score of 100%) was approximately 35% for men and
30% for women. The difference between men and
women overall for age-adjusted HUI was not
significant. In fact, over 70% of both men and women
had health status scores of 90% or more. Vision-related
impairments (including wearing glasses or contact
lenses) accounted for most of the values less than fully
healthy (100%), but greater than 90%.

Education and income

Educational attainment is a strong correlate of health
status, as measured by the HUI (Chart 2). This is
consistent with Winkleby et al.,*” who noted that of all
the SES variables, education was the strongest marker
of individual health status. At most ages, the health
status of the least educated group (elementary) of both
men and women in Ontario was significantly lower than
that of groups with more formal education. At older
ages, there was a convergence in health status, with
the gap between attainment categories narrowing. This
may be due, in part, to the long-term trend toward more
education (a secondary diploma represents a relatively
high level of attainment for older people, but not for
younger individuals).

Chart 2

Mean Health Utility Index scores, by educational
attainment, age group and sex, Ontario,* 1990
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Source: Ontario Health Survey, 1990
* Based on a cross-sectional sample of 17,297 men and 17,156
women aged 25 and over.

Household income is also correlated with health
status. An analysis of income, however, must take
account of typical patterns throughout the life cycle.
The incomes of the youngest and oldest age groups
tend to be lower and concentrated within a relatively
narrow range, while middle-age groups' incomes are
generally higher and cover a wider range. At older
ages, household income is affected by retirement,
whereas the comparatively low income of young age
groups may reflect the transition from school to work.
To account for these age effects, household income is
displayed by tercile (three equal-sized income groups)
for each age group (Chart 3). Income levels are thus
compared only within age groups. As well, the income
used in these calculations was first adjusted for
household size and composition.*®

There was a significant difference in the HUI scores
of the lower and upper income terciles across all ages
and for both sexes, except for women aged 75 and
over. In addition, for both men and women aged 55 to
64, mean HUI scores of each income tercile were
significantly different. Women's HUI scores converged
at older ages, but not men's. Between ages 55 to 64
and 65 to 74, the mean HUI score of men in the low
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income tercile rose slightly. This may not represent an
improvement in health, but rather, a change in the
composition of the population as healthy men retired
and replaced employment income with lower pension
income.

Chart 3

Mean Health Utility Index scores, by household
incometerciles,* age group and sex, Ontario,” 1990
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Source: Ontario Health Survey, 1990

* Adjusted for family size and composition.
" Based on a cross-sectional sample of 17,578 men and 20,480
women aged 25 and over.

Separately, education and income are associated
with significant health differences, as measured by the
HUI. A composite education and income indicator, as
suggested by House et al,*® was derived using the
income terciles within each 10-year age group. For
people under age 55, educational attainment was
divided into two categories: high (some postsecondary
and postsecondary completion) and low (secondary
completion or less). For individuals aged 55 and over,
those who had completed secondary school were
included in the high-education category to compensate
for changes in educational attainment over time. A
matrix consisting of education and income categories
was constructed, and one of four SES classes was
assigned to each cell (see Appendix).

Within each age and sex group, health status
diminishes with decreasing SES. The differences
between the health status of the lowest and the three
upper SES groups for both sexes in Ontario were
statistically significant up to ages 65 to 74 (Chart 4).
The differences were greatest in the middle-age
groups.

The combined variable makes the upturn in health
status for low SES men between ages 55 to 64 and 65
to 74 much more pronounced than when each variable
is examined separately. As noted earlier, this shift may
reflect changes in the major source of income
(employment to pension) and in labour force status
(employed to retired). To some extent, it may also be
an effect of the change in the criteria used to designate
high education among older age groups.

Chart 4

Mean Health Utility Index scores, by SES,* age
group and sex, Ontario," 1990
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* Composite SES (income and education).

" Based on a cross-sectional sample of 17,042 men and 17,107
women aged 25 and over.

Main activity and occupation

Main activity S working, looking for work, attending
school, keeping house, or retired S is also associated
with health status. At all ages, Ontario residents who
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were working for pay had better health than those who
were not employed.

As well, men and women aged 25 and over who were
attending school had a lower than average health
status. It was not clear, however, whether a substantial
number of them were mature students or people who
had left the workforce temporarily and were pursuing
education until they could find employment.

Men who retired early (ages 45 to 54) also had a
relatively low health status, below that of individuals
looking for work. Decomposition of early retirees’ HUI
scores by health attributes suggests that many people
who retire early do so because of health problems.
These men had more pain and discomfort than did men
in the other main activity categories, which was
reflected in lower HUI scores among the former for that
attribute.

W omen whose main activity was keeping house had
lower levels of health than women employed in the
paid labour force. Even at older ages, when keeping
house tends to be more prevalent as a main activity for
women, this difference in health status was evident.

Occupation is another SES variable that is
associated with health status.® It is also clearly
associated with both education and income. The
Pineo-Porter-McRoberts scale, which groups
occupations into categories that have common
attributes across the entire labour force, is used for this
analysis (Chart 5).2° At most ages, Ontario men and
women in the professional category had a significantly
higher HUI scores than did those in the unskilled or
skilled categories. Men in the last two categories were
similar in health status. At younger ages, women in the
skilled category had a significantly higher HUI score
than did those in the unskilled category; at older ages,
there was no significant difference.

Marital status

Married people tend to have longer life expectancies
than those who are single, divorced/separated, or
widowed.”** At age 50, married men have a life
expectancy 3.7 years longer, and married women, 1.0
years longer, than that of their single counterparts.®

Chart 5

Mean Health Utility Index scores, by occupation,*
age group and sex, Ontario," 1990
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Source: Ontario Health Survey, 1990
* Pineo-Porter-McRoberts classification of occupations.

" Based on a cross-sectional sample of 13,704 men and 12,191
women.

Among Ontario men, the HUI also tended to adhere
to this pattern. Except at ages 55 to 64, married men
had higher HUI scores than did those who were single
(Chart 6). This was also true for women aged 25 to 44.
But at older ages, the situation was reversed — single
women had significantly higher HUI scores than did
their married counterparts.

These patterns for men and women may reflect SES.
For example, older single women in the OHS tended to
have more education than married or separated/
divorced women, and were less likely to be in a low-
income category. By contrast, single men in the same
age groups tended to have SES equal to or lower than
married men.

In most age groups, the HUI score of separated/
divorced people was lower than that of people in other
marital categories, with women showing the largest
difference. This phenomenon is in line with
observations made for mortality.
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Chart 6

Mean Health Utility Index scores, by marital status,*
age group and sex, Ontario," 1990
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* Widow/widower is not shown because of small counts.

" Based on a cross-sectional sample of 17,422 men and 20,278
women aged 25 years and over.

Discussion

In general, application of the HUI to data from the
Ontario Health Survey supports well-known findings of
significant variations in health by socioeconomic status.
For men and women throughout the age spectrum,
health status declines with decreasing SES. Health
differences between higher and lower SES groups are
relatively small at younger ages, greater among
middle-age groups, and then diminish at older ages.
Variations in health status by SES are larger among
men.

W hile these results are generally consistent with the
research literature, there are some differences. Unlike
mortality, health service utilization, or other health
status indicators, the HUI shows observable, but not
statistically significant differences between Ontario
men and women.??* Another difference from findings
based on mortality data is that health status was higher
among single than married women, particularly at older
ages. These results may be confounded by SES or
influenced by the lack of data for the institutionalized
population. Specifically, a selection effect may be

present, since only older women still in the household
population, who are likely to be relatively healthy, have
been included in these calculations. Of further note is
the fact that across all age groups, women who
classified themselves as keeping house consistently
had lower health status than women employed in the
paid labour force.

Some caveats are in order with respect to the HUI
itself. The version used in this analysis is based on a
provisional weighting system originally developed for a
similar but more limited set of health status attributes.
W eights designed specifically for the set of eight health
status attributes included in the OHS, as well as the
new National Population Health Survey,? are planned
to be available in 1996. In addition, the current HUI
weights are based on a sample of 200 persons from the
municipality of Hamilton. The weights for the planned
HUI will be based on a sample of 500 persons, also
from the municipality of Hamilton. To be truly
representative of societal preferences, the weights
must be derived from a national sample with more
participants.

Another caveat concerns non-coverage of the
population living in institutions. The HUI scores are
likely biased upward, particularly for older age groups,
because residents of institutions, who are generally
assumed to have poorer health than the non-
institutionalized population, are not included.

Finally, the OHS data are cross-sectional, repre-
senting the population at a point in time. Even though
much of the analysis discussed patterns over age
groups, this should not be construed to refer to the
dynamics of health status over time. In future, data
from the National Population Health Survey will enable
researchers to conduct longitudinal analysis.?

The HUI synthesizes into a single number both
gualitative and quantitative information about a range
of aspects of an individual’s health. Regular estimation
of the average HUI score for the population, or better
yet, the value in terms of years of life expectancy
adjusted for average health status at each age (Health-
Adjusted Life Expectancy), can provide a summary
health status measure analogous to the Consumer
Price Index (CPI) as a measure of inflation, or to Gross
Domestic Product (GDP) per capita as an overall
measure of economic well-being. Such a measure is
planned, based on data from the National Population
Health Survey.
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Appendix

Frequency distributions of Ontario population aged 25 and over, by age group, sex and SES, 1990

Lower Lower-middle Upper-middle Upper
Total SES SES SES SES
%

Men

25-34 100.0 154 41.2 14.3 29.1

35-44 100.0 17.0 39.0 16.2 27.9

45-54 100.0 21.3 47.2 11.3 20.2

55-64 100.0 16.6 38.0 12.8 325

65-74 100.0 20.1 40.2 104 29.4

75+ 100.0 16.1 47.1 15.2 21.6

Women

25-34 100.0 17.4 38.6 15.3 28.6

35-44 100.0 20.9 42.3 13.3 235

45-54 100.0 26.4 457 111 16.9

55-64 100.0 224 36.5 15.6 25.6

65-74 100.0 23.7 38.9 10.1 274

75+ 100.0 23.1 42.0 12.7 22.2
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