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Abstract
Background: A limited number of health status and health-related quality of life (HRQL) measures
have been used for inter-country comparisons of population health. We compared the health of
Canadians and Americans using a preference-based measure.

Methods: The Joint Canada/United States Survey of Health (JCUSH) 2002–03 conducted a
comprehensive cross-sectional telephone survey on the health of community-dwelling residents in
Canada and the US (n = 8688). A preference-based measure, the Health Utilities Index Mark 3
(HUI3), was included in the JCUSH. Health status was analyzed for the entire population and white
population only in both countries. Mean HUI3 overall scores were compared for both countries.
A linear regression determinants of health model was estimated to account for differences in health
between Canada and the US. Estimation with bootstraps was used to derive variance estimates that
account for the survey's complex sampling design of clustering and stratification.

Results: Income is associated with health in both countries. In the lowest income quintile,
Canadians are healthier than Americans. At lower levels of education, again Canadians are healthier
than Americans. Differences in health among subjects in the JCUSH are explained by age, gender,
education, income, marital status, and country of residence.

Conclusion: On average, population health in Canada and the US is similar. However, health
disparities between Canadians and Americans exist at lower levels of education and income with
Americans worse off. The results highlight the usefulness of continuous preference-based measures
of population health such as the HUI3.

Background
Canada and the United States are often compared in
health studies, given the similarities between the two
countries [1-3]. The Joint Canada/United States Survey of
Health (JCUSH) 2002–03 compared the health status of
Canadians and Americans by collecting the same informa-
tion in the same manner for residents of both countries

during the same time period [4-6]. The JCUSH included a
preference-based measure of health-related quality of life,
the Health Utilities Index Mark 3 (HUI3).

Limitations of previous studies comparing health in dif-
ferent countries include differences in instruments and
methodologies. A comprehensive discussion of the issues
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involved in comparing population health across countries
is provided elsewhere [7,8]. Evaluations of population
health have usually only examined a single country [9]. In
general, direct comparisons between countries with a con-
tinuous preference-based measure could not be made.
The JCUSH overcomes these hurdles. The aim of our study
was to compare the health status of Canadians and Amer-
icans based on data from the JCUSH using overall HUI3
scores as well as self-rated health. The study uses a linear
multivariate regression determinants of health model to
examine the differences in HUI3 scores between the two
countries. Given the importance of race in the United
States [10,11], additional analyses comparing the white
population only in the US and Canada were undertaken.
Furthermore, the health of Canadians and those in the US
with and without health insurance are compared.

Methods
Study design
The JCUSH was conducted as a one-time telephone survey
in both Canada and the US by Statistics Canada's regional
offices between November 2002 and March 2003. The tar-
get population consisted of Canadian and American
adults aged 18 and older residing in households. A proxy
respondent was used if the respondent selected was una-
ble to respond on his/her own behalf. Among the groups
excluded from the target population were residents of
institutions, full time members of the Canadian or Amer-
ican Armed Forces and residents of the Canadian or US
territories.

The sample was stratified by Canadian province and by
four US geographic regions (Northeast, Midwest, West
and South) according to gender and three age groups (18–
44, 45–64, and 65 and over). The sample was allocated
proportionally within each stratum based on population
sizes where households were selected based on a Random
Digit Dialling (RDD) process.

Measures
The HUI3 is a preference-based measure of HRQL that
uses a multiplicative multi-attribute utility function that
provides overall utility scores for HUI3 health states on
the conventional dead = 0.00 to perfect health = 1.00 scale
[12-14]. The HUI3 covers eight attributes of health status:
vision, hearing, speech, ambulation, dexterity, emotion,
cognition, and pain, with five or six levels per attribute.
Overall HUI3 scores range from -0.36 (the all-worst HUI3
state) to 0.00 for dead to 1.00 for perfect health. Single-
attribute utility scores range from 0.0 (lowest level, most
impaired, such as deaf for hearing) to 1.0 for level 1 (no
impairment).

Differences of 0.03 or more in overall HUI3 utility scores
are regarded as clearly clinically important [15-17]. Differ-

ences of 0.01 may be important, especially in the context
of population health [17]. For purposes of this paper with
a focus on population health rather than clinical applica-
tions, clinically important differences will instead be
referred to as quantitatively important differences.

Health-related quality of life was also assessed using the
single-item self-rated health question: in general would
you say your health is excellent, very good, good, fair, or
poor?

Statistical analyses
Statistical analyses were performed based on the entire
sample and on the white population only from the
JCUSH. HUI3 descriptive statistics (mean, median, mini-
mum, maximum, standard deviation) were calculated
and compared between the US and Canada. All of the
analyses were conducted using sample weights to account
for the target population size (not sample size of the
JCUSH). The sample weight corresponds to the number of
persons represented by the respondent with respect to the
target population [18]. All analyses were performed on
SAS version 9.1 (SAS Institute Inc., Cary North Carolina).
Analyses were also conducted by health insurance status.

A linear regression determinants of health model with
bootstraps was estimated to standardize the comparison
due to slight differences in the age and gender distribu-
tions in the US and Canadian surveys. The survey's com-
plex sampling design based on clustering and
stratification requires that bootstraps are used to derive
variance estimates [18]. Bootstraps involve the selection
of random samples or replicates and calculate the varia-
tion from replicate to replicate. In each replicate, the sur-
vey weight for each record is recalculated. These weights
are adjusted and post-stratified according to population
estimates [18]. The entire process of selecting random
samples, recalculating and post-stratifying weights for
each stratum is repeated 1000 times to obtain variance
estimates.

The determinants of health framework used here has been
used in a number of previous studies [15,19-21]. The var-
iables selected take into account both inter-country differ-
ences in health and confounders that have an impact on
health.

Overall HUI3 scores were estimated as a function of a set
of potential confounders. The list of confounders
included age, gender, proxy report, education, marital sta-
tus, Body Mass Index (BMI), income quintiles, health
insurance and country of residence (see Table 1). Income
quintiles in the JCUSH were defined according to the fol-
lowing. First, each respondent's household income was
adjusted for household size by dividing the income by the
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square root of the number of persons residing in the
household [6]. This methodology takes into account on
the number of people living in the household [22].
Respondents were then ranked according to the adjusted
household income and were assigned a quintile group
such that the weighted count of each quintile group con-
tained approximately one-fifth of the population report-
ing household income. Respondents with missing
household income were excluded from the construction
of quintiles and are reported separately [6].

Table 1 provides a summary and description of the varia-
bles in the regression model. Individual dummy variables
were constructed for high school, technical college and
university as indicators for education. Marital status had
separate dummy variables for those who were widowed,
divorced and single. Income had separate variables
according to lowest, lower middle, higher middle and
highest income quintiles. Income quintiles were rede-

fined for both countries in a pooled sample and adjusted
for purchasing power parity in Canadian dollars to
account for price differences between countries. The
income distribution was defined over the joint distribu-
tion to derive the quintiles. Approximately 20% of
income data are missing. Those for whom income data
were missing were treated as a separate group in the
regression analyses [23,24]. BMI was categorized accord-
ing to the classification underweight (<18.5), normal
(18.5 – 24.9) overweight (25.0 – 29.9) and obese (≥ 30).
Age was based on age groups (45–64, 65–74, 75+). In
addition, separate dummy variables were used in the
model to identify country and Americans without health
care insurance. Finally, because HUI3 data are skewed,
additional analyses based on the natural logarithm trans-
formation of HUI3 scores were also conducted.

Table 1: Description of variables in determinants of health regression model

Variable Name Definition Comparator

Gender Female Male

Proxy Proxy response Non proxy response

Education
High School High school educated No high school
College/Technical College College educated No college
University University educated No university

Marital Status Respondent's martial status is:
Widow Widow Not widowed
Divorced Divorced Not divorced
Single Single Not single

Purchasing power parity adjusted income quintile
Lowest income $0–$17,499 Not $0–$17,499
Lower middle income $17,500–$28,799 Not $17,500–$28,799
Higher middle income $42,000–$62,353 Not $42,000–$62,353
Highest income >$62,353 Not >$62,353

Missing income Missing income data No missing income data

Body Mass Index (BMI)
BMI0 (underweight) BMI <18.5 BMI not <18.5
BMI1 (overweight) BMI 25–29.9 BMI not 25–29.9
BMI2 (obese) BMI > = 30 BMI not > = 30

Age Categories
Age 45–64 Not 45–64
Age1 65–74 Not 65–74
Age2 75+ Not 75+

Uninsured Americans Americans with no health insurance Americans with health insurance

Country US Canada
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Results
A total of 8,688 people responded to the JCUSH.
Response rates were 66% and 50% in Canada and the US;
3,505 (40%) of respondents were from Canada and 5,183
(60%) from the United States. For the "whites only" pop-
ulation, the total sample size is 6,716 with 2,890 Canadi-
ans and 3,826 Americans. The "whites only" population,
therefore, represents 82% of the entire sample in Canada
and 74% in the US. The total number of proxy respond-
ents was small. Only 1.5% of responses were completed
by a proxy in Canada and 3.3% in the US.

The mean HUI3 score for Canadians (mean HUI3 = 0.88,
sd = 0.20) was slightly higher than the one for Americans
(mean HUI3 = 0.87, sd = 0.21). The difference was statis-
tically significant at 5% (p-value = 0.00) Canadians in the
JCUSH were slightly younger with a higher proportion of
males (mean age 45.11 and 49% males) compared to the
US (mean age 45.35 and 48% males). Results for the
"whites only" group were similar.

For both countries mean HUI3 overall scores were similar
for each category of self-rated health (Table 2). Quantita-
tively important and statistically significant differences at
5% in HUI3 scores were found for respondents in poor
health (difference 0.07, p-value = 0.01) between US and
Canada. Overall HUI3 scores for "whites only" exhibit a
similar pattern in which quantitatively important differ-
ences and statistical significance were found between
Americans and Canadians in poor health (difference 0.09,
p-value = 0.00).

Overall HUI3 scores (Table 3) were examined for each
household income quintile. The lowest scores were found
in the lowest income quintile in both countries (Canada
= 0.81, US = 0.77); scores were highest for the highest
income quintile (Canada = 0.93, US = 0.93) based on
results for the entire sample. Quantitatively important dif-
ferences in scores and statistical significance between the
countries were found only for the 1st (lowest) income
quintile (difference 0.04, p-value = 0.04). Similar results

were found for "whites only" for which quantitatively
important differences were also found only for the 1st

income quintile (difference 0.05).

HUI3 scores for the US and Canada were similar for the
top three levels of education (high school, Canada = 0.89,
US = 0.86; technical school/college Canada = 0.89, US =
0.87; bachelor degree Canada = 0.92, US = 0.92) (Table
4). In both countries the lowest scores were for respond-
ents with the least education (less than high school Can-
ada = 0.81, U.S = 0.74). Quantitatively important and
statistically significant differences in health were found
between Canadian and American respondents for the bot-
tom two levels of education (less than high school = 0.07,
p-value = 0.00; high school = 0.03, p-value = 0.03). The
pattern of scores for "whites only" was similar. Quantita-
tively important differences between white Canadians
and Americans were found for those with less than high
school (0.07), high school (0.03) and technical/college
education (0.03). Statistical significance at 5% was found
for those with less than high school (p-value = 0.00) and
technical/college education (p-value = 0.03).

The regression models are displayed in Tables 5 (entire
sample) and 6 ("whites only"). The results from Table 5
suggest that respondents found to be healthier were more
educated, younger, married, male, and had higher
income. The country of residence dummy variable was
statistically significant, indicating that controlling for con-
founders, Canadians were healthier than Americans. Most
variables in the model were statistically significant (at
5%) and quantitatively important except for gender, being
single, being in the higher middle-income quintile, being
overweight (BMI 25–29.9) and being an uninsured Amer-
ican. Similar results (not shown) were also found for
regressions that excluded respondents for whom income
data were missing. Results for "whites only" (Table 6)
were similar.

Regression models for the entire sample and for "whites
only" were also conducted taking the natural log of HUI3.

Table 2: Self-rated health status and overall HUI3 utility scores

Entire Sample Whites only
Self-rated 
health

Canada 
mean HUI3 

(% of people)

US 
mean HUI3 

(% of people)

Mean difference 
(p-value)

Canada 
mean HUI3 

(% of people)

US 
mean HUI3 

(% of people)

Mean difference 
(p-value)

Excellent 0.96 (24%) 0.95 (27%) 0.01 (0.70) 0.96 (25%) 0.95 (28%) 0.01 (0.71)
Very good 0.92 (37%) 0.92 (33%) 0.00 (0.68) 0.92 (38%) 0.92 (36%) 0.00 (0.81)
Good 0.87 (28%) 0.86 (26%) 0.01 (0.11) 0.87 (26%) 0.85 (25%) 0.02 (0.14)
Fair 0.69 (8%) 0.71 (10%) -0.02 (0.68) 0.70 (8%) 0.70 (8%) 0.00 (0.63)
Poor 0.42 (3%) 0.35 (4%) 0.07 (0.01) 0.42 (3%) 0.33 (3%) 0.09 (0.00)

Mean difference is Canadian mean HUI3 score less US mean HUI3 scores. P-values were based on mean differences for each group.
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Results (not shown) were similar to those reported in
Tables 5 and 6.

Discussion
A comprehensive cross-country comparison of health sta-
tus was made between Canada and the United States
using a preference-based measure. Results are based on a
survey that employed the same instruments and method
at the same time in both countries.

Using alternative measures of health, Sanmartin et al. [25]
report results from the JCUSH similar to those reported
here. Sanmartin et al. report that the majority of respond-
ents in both countries were in good, very good or excellent
health. Sanmartin et al. found a higher proportion of US
households in lower income groups with poor or fair
health compared to Canadian households in the same
income groups. Results from this study corroborate the
results reported by Sanmartin et al. using a different meas-
ure of health; this study found lower mean HUI3 scores
for Americans in lower income groups compared to their
Canadian counterparts. Like this study, Sanmartin et al.
did not find significant health differences between Cana-
dians and Americans in higher income quintiles.

Using the JCUSH, Lasser et al. [23] focus on comparing
low-income, racial and immigrant groups in the two
countries. Lasser et al. report HUI3 scores for those in the

lowest quartile at 0.760 in the United States and 0.786 in
Canada. Lasser et al. found differences in health on the
basis of race, income and immigrant status in both coun-
tries. However, racial disparities in health, although
present in both countries, were more extreme in the
United States. The analyses reported in this study are more
comprehensive, relying on both the entire sample and the
white only population from the JCUSH.

Armstrong et al. [26] also make use of the JCUSH. They
rely mainly on self-rated health to compare the two coun-
tries. They also highlight disparities for recent immigrants,
those with low levels of education, and those with low
incomes. Like Evans and Roos [1], Manuel and Mao [3],
Kunitz et al. [11], Lasser et al. [23] and Ross et al. [27],
Armstrong et al. [26] suggest that key differences between
the US and Canada include access to healthcare and the
degree of social and economic inequality.

It is also important to compare our results to estimates of
mean HUI3 scores for the US and Canada from earlier
studies. Mean HUI3 overall scores from the entire sample
in this study (0.88) are slightly lower than those reported
by Maddigan et al. (0.90) [21]. The sample from Maddi-
gan et al. comprised of Canadian respondents from the
1996–1997 Canadian National Population Health Survey
(NPHS) Cycle 2. Response rate (82.6%) and sample size

Table 4: Overall HUI3 scores by education

Entire sample Whites only
Education Canada 

mean HUI3
US 

mean HUI3
Mean difference 

(p-value)
Canada 

mean HUI3
US 

mean HUI3
Mean difference 

(p-value)

Less than high 
school

0.81 0.74 0.07 (0.00) 0.81 0.74 0.07 (0.00)

High school 0.89 0.86 0.03 (0.03) 0.89 0.86 0.03 (0.07)
Technical college 0.89 0.87 0.02 (0.13) 0.89 0.86 0.03 (0.03)
University degree 0.92 0.92 0.00 (0.91) 0.92 0.92 0.00 (0.80)

Mean difference is Canadian mean HUI3 score less US mean HUI3 scores. P-values were based on mean differences for each group.

Table 3: Overall HUI3 scores by household purchasing power parity adjusted income

Entire sample Whites only
Income quintile Canada 

mean HUI3
US 

mean
HUI3

Mean difference 
(p-value)

Canada 
mean HUI3

US 
mean 
HUI3

Mean difference 
(p-value)

1st (lowest) 0.81 0.77 0.04 (0.04) 0.79 0.74 0.05 (0.07)
2nd 0.86 0.85 0.01 (0.80) 0.85 0.83 0.02 (0.34)
3rd 0.90 0.89 0.01 (0.31) 0.90 0.87 0.03 (0.24)
4th 0.92 0.91 0.01 (0.43) 0.92 0.91 0.01 (0.48)
5th (highest) 0.93 0.93 0.00 (0.95) 0.93 0.93 0.00 (0.98)

Mean difference is Canadian mean HUI3 score less US mean HUI3 scores. P-values were based on mean differences for each group.
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Table 5: Regression entire sample. HUI3 = f(gender, proxy reporting, education, martial status, income, missing income, BMI, age, 
country)

Estimated Coefficient Standard Error T-Statistic P-Value

Constant 0.89 0.01 65.32 0.00
Gender (Female) -0.01 0.01 -1.90 0.06
Proxy report -0.13 0.03 -5.02 0.00
High school 0.07 0.01 5.40 0.00
College 0.07 0.01 4.96 0.00
University 0.10 0.01 7.58 0.00
Widow -0.03 0.02 -2.00 0.05
Divorce -0.04 0.01 -4.27 0.00
Single -0.01 0.01 -1.32 0.19
Lowest income -0.08 0.01 -6.48 0.00
Lower middle income -0.02 0.01 -2.11 0.03
Higher middle income 0.01 0.01 1.60 0.11
Highest income 0.02 0.01 3.04 0.00
Missing Income -0.01 0.01 -1.38 0.17
BMI0 (underweight) -0.05 0.02 -2.35 0.02
BMI1 (overweight) -0.01 0.01 -1.54 0.12
BMI2 (obese) -0.07 0.01 -7.19 0.00
Age (45–64) -0.06 0.01 -7.85 0.00
Age1 (65–74) -0.06 0.01 -5.56 0.00
Age2 (75+) -0.13 0.02 -8.17 0.00
US no insurance 0.00 0.01 -0.35 0.73
Country (USA) -0.02 0.01 -2.84 0.00

Adjusted R2

0.15. Omitted categories: middle income quintile ($28,800–$41,999); BMI 18.5–24.9 (normal weight); Age 18–44; less than high school; male; 
married

Table 6: Regression for whites only. HUI3 = f(gender, proxy reporting, education, martial status, income, missing income, BMI, age, 
US without health insurance, country)

Estimated Coefficient Standard Error T-Statistic P-Value

Constant 0.89 0.02 57.31 0.00
Gender (Female) -0.01 0.01 -1.84 0.07
Proxy report -0.14 0.03 -4.52 0.00
High school 0.07 0.01 4.84 0.00
College 0.06 0.02 3.73 0.00
University 0.10 0.01 6.54 0.00
Widow -0.03 0.01 -2.12 0.03
Divorce -0.05 0.01 -4.15 0.00
Single 0.00 0.01 -0.56 0.57
Lowest income -0.07 0.01 -5.29 0.00
Lower middle income -0.04 0.01 -3.12 0.00
Higher middle income 0.01 0.01 1.14 0.25
Highest income 0.02 0.01 2.81 0.01
Missing Income -0.01 0.01 -0.67 0.51
BMI0 (underweight) -0.03 0.02 -1.33 0.18
BMI1 (overweight) 0.00 0.01 -0.15 0.88
BMI2 (obese) -0.06 0.01 -6.02 0.00
Age (45–64) -0.05 0.01 -7.42 0.00
Age1 (65–74) -0.05 0.01 -5.19 0.00
Age2 (75+) -0.12 0.02 -7.20 0.00
US no insurance -0.02 0.01 -1.16 0.25
Country (USA) -0.02 0.01 -2.92 0.00

Adjusted R20.14
Omitted categories: middle income quintile ($28,800–$41,999); BMI 18.5–24.9 (normal weight); Age 18–44; less than high school; male; married
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(66,093) in the NPHS were substantially higher than
those in the JCUSH (66%, 8,688).

Similar to findings reported by Hopman et al. Canadians
are slightly healthier than Americans [28]. Hopman et al.
used the Medical Outcomes Study 36-item Short Form
(SF-36) to evaluate HRQL. Canadian norms were higher
than US norms for every SF-36 domain and both sum-
mary scores. The magnitude of the differences between
Canada and the US were small. Similarly, in this study dif-
ferences in HUI3 overall scores between the two countries
were also small.

Mean HUI3 overall scores for Americans (0.87) in this
study are noticeably higher than those reported by Luo et
al. (0.81) [29]. Both studies had similar target populations
of respondents 18 years or older residing in the commu-
nity in the US. Response rates in this study (50%) were
lower than in Luo et al. (59%). Sample size in the latter
survey was lower (4048) compared to this study (5183).
Both studies shared similar characteristics with more
females (52%) and a mean age of 45.

As noted by Luo et al., the difference in the mode of
administration is probably the most important factor in
accounting for the difference in results between the two
studies. HUI3 data in the survey reported on by Luo et al.
were collected using a self-complete paper-and-pencil
questionnaire. In contrast the JCUSH collected HUI3 data
via telephone using an interviewer-administered ques-
tionnaire. A comparison of results from the Ontario
Health Survey for two HUI3 attributes, pain and emotion,
collected using both paper-and-pencil self complete and
in-person interviewer administration reveals that the bur-
den of morbidity reported on the self-complete question-
naire in general exceeded the burden reported on the
interviewer- administrated questionnaire [30]. It is plausi-
ble that the mode of administration could account for
most or all of the observed difference in mean scores
between those reported by Luo et al. and those based on
the JCUSH.

Limitations of the JCUSH include the somewhat modest
response rates, 66% (Canada) and 50% (US), and that the
response rate was higher in one country than the other. It
is possible that non-response bias could affect the US-
Canada comparison. However, if those with lower health
status were less likely to respond than healthier respond-
ents, then the JCUSH could have understated the differ-
ence between the two countries. A variable for health
insurance was not included in the model due to collinear-
ity with country. To account for this we included a varia-
ble for uninsured Americans. However, this was not
found to be quantitatively important or statistically signif-
icant.

Additionally, the results reported here are based on the
use of the HUI3 scoring function, based on preference
scores obtained from a random sample of the Canadian
population, to value health status observed both in Can-
ada and the United States. The use of the same scoring
function for both countries enhances the comparability of
the results. It is possible that residents of the US might
value health states differently than do residents of Can-
ada. We are unaware of any direct evidence on this issue.
However, it is important to note that the parameter values
of HUI3 scoring functions estimated based on preference
scores from the general population in France [31], Spain
[32], and the Netherlands [33] are very similar to the
parameter values of the function based on preferences
scores obtained in Canada [12]. One might infer on the
basis of this evidence that major differences in the prefer-
ences for health states in the US and Canada are unlikely.
Nonetheless, this potential limitation should be kept in
mind in interpreting the results reported here.

The results of this study indicate that on average health-
related quality of life in Canada and the United States is
very similar, with slightly higher mean scores in Canada.
However, there is a substantial difference in health-related
quality of life between the two countries for those with
low income or low educational attainment. Canadian
mortality also compares favourably to mortality in the US
[3,11,34]. Estimates of life expectancy and the infant mor-
tality rate from the Organisation for Economic Co-opera-
tion and Development (2006) further document the
differences in mortality [34]. For 2002 life expectancy at
birth for females, males, and the total population in Can-
ada was 82.1, 77.2, and 79.7 years; corresponding results
for the US are 79.9, 74.5, and 77.2 years. Similarly the
infant mortality rate in Canada was 5.4 per 1,000 while
the rate in the US was 7.0. Estimates of Health Adjusted
Life Expectancy (HALE) for Canada and the US highlight
the difference in morbidity and mortality between the
countries [35]. Canadian HALE estimates for 2002 for
males, females, and the total population was 70.1, 74.0,
and 72.0. In the US those estimates were 67.2, 71.3, and
69.3.

Conclusion
This study found that Canadians at low levels of educa-
tion or income were substantially healthier than their US
counterparts. HUI3 scores were higher for higher income
categories in both countries. This relationship between
health and income has been well documented [36,37].
Others have reported that household income is a strong
predictor of health status [38]. Important differences in
health between the two countries were found at less than
high school and high school education. This is consistent
with previous work in which educational attainment was
positively associated with health [39,40]. Both quantita-
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tive importance and statistical significance were found for
income and education in this study.

The strength of the JCUSH was the application of identical
methodology and instruments. The findings in this study
reveal health disparities between Canadians and Ameri-
cans at lower levels of education and income, with Amer-
icans worse off. Differences between the two countries in
social and economic inequality as well as in access to
healthcare may account for the observed differences in the
health of those with lower levels of education and/or
income [41]. The social safety net that Canada provides
compared to the US seems to have an impact on health for
those with less education and income. The results high-
light the usefulness of a continuous preference-based
measure, in this case the HUI3, for making comparisons
across time and space, in this case the US and Canada.

Competing interests
It should be noted that David Feeny has a proprietary
interest in Health Utilities Incorporated, Dundas,
Ontario, Canada. HUInc. distributes copyrighted Health
Utilities Index (HUI) materials and provides methodolog-
ical advice on the use of HUI. Ken Eng has no conflict of
interest to declare.

Authors' contributions
DF conceived of the study and designed the analyses. KE
participated in the design of the analyses and conducted
the analyses. Both authors participated in drafting the
manuscript.

Acknowledgements
The authors gratefully acknowledge the contributions of Keiko Asakawa to 
the research reported here. Financial support for the analyses reported in 
this paper was provided by grants from the Alberta Heritage Foundation for 
Medical Research (AHFMR) (#199909) and the Institute of Health Econom-
ics (IHE) to David Feeny. AHFMR and IHE played no role in the design, 
interpretation, or analysis of the project and have not reviewed or 
approved of this manuscript. Preliminary results were presented as a poster 
at the 12th Annual Meeting of the International Society for Quality of Life 
Research, San Francisco, October 19–22, 2005.

References
1. Evans R, Roos N: What Is Right about the Canadian Health

Care System?  Milbank Q 1999, 77:393-399.
2. Torrey B, Haub C: A Comparison of US and Canadian Mortal-

ity in 1998.  Popul Dev Rev 2004, 30:519-530.
3. Manuel , Douglas G, Mao Yang: Avoidable Mortality in the

United States and Canada, 1980–1996.  Am J Public Health 2002,
92:1481-1484.

4. Statistics Canada, National Center for Health Statistics, Centers for
Disease Control and Prevention: Joint Canada/United States Survey of
Health, 2002–03 2004.

5. Sanmartin C, White K: Joint Canada/United States Survey of Health,
2002–03 Ottawa: Statistics Canada; 2004. 

6. Sanmartin C, Ng E, Blackwell D, Gentleman J, Martinez M, Simile C:
Joint Canada/United States Survey of Health, 2002–03 Ottawa: Statistics
Canada; 2004. 

7. Murray C, Salomon J, Mathers C, Lopez A, Eds: Summary Measures of
Population Health: Concepts, Ethics, Measurement and Applications
Geneva: World Health Organization; 2002. 

8. Murray C, Evans DB, Eds: Health Systems Performance Assessment:
Debates, Methods and Empiricism Geneva: World Health Organization;
2003. 

9. Ontario Ministry of Health: The Ontario Health Survey 1990: User's
Guide Volume One Documentation. Ottawa 1991.

10. Deaton A, Lubotsky D: Mortality, inequality and race in Amer-
ican cities and states.  Soc Sci Med 2003, 56:1139-1153.

11. Kunitz S, Pesis-Katz I: Mortality of White Americans, African
Americans, and Canadians: The Causes and Consequences
for Health of Welfare State Institutions and Policies.  Milbank
Q 2005, 83:5-39.

12. Feeny D, Furlong W, Torrance G, Goldsmith C, Zhu Z, DePauw S,
Denton M, Boyle M: Multi-Attribute and Single-Attribute Util-
ity Functions for the Health Utilities Index Mark 3 System.
Med Care 2002, 40:113-128.

13. Feeny D: Preference-Based Measures: Utility and Quality-
Adjusted Life Years.  In Assessing Quality of Life in Clinical Trials 2nd
edition. Edited by: Fayers P, Hays R. Oxford: Oxford University Press;
2005:405-429. 

14. Furlong W, Feeny D, Torrance G, Barr R: The health utilities
index (HUI) system for assessing health-related quality of life
in clinical studies.  Ann Med 2001, 33:375-384.

15. Grootendorst P, Feeny D, Furlong W: Health Utilities Index
Mark 3: Evidence of Construct Validity for Stroke and
Arthritis in a Population Health Survey.  Med Care 2000,
38:290-299.

16. Drummond M: Introducing Economic and Quality of Life
Measurements into Clinical Studies.  Ann Med 2001,
33:344-349.

17. Horsman J, Furlong W, Feeny D, Torrance G: The Health Utilities
Index (HUI®): Concepts, Measurement Properties and
Applications.  Health Qual Life Outcomes 2003, 1:54.

18. Statistics Canada, National Center for Health Statistics, Centers for
Disease Control and Prevention: Joint Canada/United States Survey of
Health: Public Use Microdata File User Guide, Ottawa 2004
[http:www.statcan.ca/english/freepub/82M0022XIE/2003001/pdf/
userguide.pdf].

19. Evans RG, Stoddart GL: Producing Health, Consuming Health
Care.  Soc Sci Med 1990, 31:1347-1363.

20. Maddigan S, Feeny D, Johnson J: Health Related Quality of Life
Deficits Associated with Diabetes and Comorbidities in a
Canadian National Population Health Survey.  Qual Life Res
2005, 14:1311-1320.

21. Maddigan S, Feeny D, Majumdar S, Farris K, Johnson J: Understand-
ing the Determinants of Health in Type-2 Diabetes.  Am J Pub-
lic Health 2006, 96:1649-1655.

22. Statistics Canada, National Center for Health Statistics, Centers for
Disease Control and Prevention: Joint Canada/United States Survey of
Health: Derived Variables Documentation. Ottawa 2004 [http://
www.statcan.ca/english/freepub/82M0022XIE/2003001/pdf/
dvdoc.pdf].

23. Lasser K, Himmelstein D, Woolhandler S: Access to Care, Health
Status, and Health Disparities in the United States and Can-
ada: Results of a Cross-National Population-Based Survey.
Am J Public Health 2006, 96:1-8.

24. Denton M, Walters V: Gender Differences in Structural and
Behavioural Determinants of Health: An Analysis of the
Social Production of Health.  Soc Sci Med 1999, 48:1221-1235.

25. Sanmartin C, Berthelot J-M, Ng E, Murphy K, Blackwell D, Gentleman
J, Martinez M, Simile C: Comparing Health and Health Care in
Canada and the United States.  Health Aff 2006, 25:1133-1142.

26. Armstrong H, Clement W, Lin Z, Prus S, Contrasting Inequalities:
Comparing Correlates of Health in Canada and the United
States.  Social and Economic Dimensions of an Aging Population Research
Paper No. 167 2006 [http://socserv.mcmaster.ca/sedap]. Hamilton:
McMaster University

27. Ross Nancy A, Nobrega K, Dunn J: Income Segregation, Income
Inequality and Mortality in North American Metropolitan
Areas.  GeoJournal 2001, 53:117-124.

28. Hopman M, Towheed T, Anastassiades T, Tenehouse A, Poliquin S,
Berger C, Joseph L, Brown J, Murray T, Adachi J, Hanley D, Papadim-
itropoulos E, the Canadian Multicentre Osteoporosis Study Research
Page 8 of 9
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10526550
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10526550
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12197980
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12197980
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12600354
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12600354
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15787952
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15787952
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15787952
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11802084
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11802084
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11491197
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11491197
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11491197
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10718354
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10718354
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10718354
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11491193
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11491193
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14613568
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14613568
http://www.statcan.ca/english/freepub/82M0022XIE/2003001/pdf/userguide.pdf
http://www.statcan.ca/english/freepub/82M0022XIE/2003001/pdf/userguide.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2126895
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2126895
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16047506
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16047506
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16047506
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16873750
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16873750
http://www.statcan.ca/english/freepub/82M0022XIE/2003001/pdf/dvdoc.pdf
http://www.statcan.ca/english/freepub/82M0022XIE/2003001/pdf/dvdoc.pdf
http://www.statcan.ca/english/freepub/82M0022XIE/2003001/pdf/dvdoc.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10220021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10220021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10220021
http://socserv.mcmaster.ca/sedap


Population Health Metrics 2007, 5:10 http://www.pophealthmetrics.com/content/5/1/10
Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:

available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

Group: Canadian Normative Data for the SF-36 Health Sur-
vey.  CMAJ 2000, 163:265-271.

29. Luo N, Johnson JA, Shaw JW, Feeny D, Coons S: Self-Reported
Health Status of the General Adult US Population as
Assessed by the EQ-5D and Health Utilities Index.  Med Care
2005, 43:1078-1086.

30. Grootendorst P, Feeny D, Furlong W: Does it Matter Whom and
How You Ask? An Investigation into Inter- and Intra-Rater
Agreement in the 1990 Ontario Health Survey.  J Clin Epidemiol
1997, 50:127-135.

31. Le Galès C, Buron C, Costet N, Rosman S, Slama Pr G: Develop-
ment of a Preference-Weighted Health Status Classification
System in France: the Health Utilities Index.  Health Care
Manag Sci 2002, 5:41-51.

32. Ruiz M, Rejas J, Soto L, Pardo A, Rebollo I: Adaptación y Vali-
dación del Health Utilities Index Mark 3 al Castellano y Bare-
mos de Corrección en la Población Española.  Med Clin (Barc)
2003, 120:89-96.

33. Raat H, Bonsel G, Gemke R, Verrips E, Krabbe P, Essink-Bot ML: Fea-
sibility and Reliability of a Mailed Questionnaire to Obtain
Visual Analogue Scale Valuations for Health States Defined
by the Health Utilities Index Mark 3.  Med Care 2004, 42:13-18.

34. Organisation for Economic Co-Operation and Development: OECD
Health Data. Paris 2006.

35. World Health Organization: World Health Statistics 2004. Geneva
2004.

36. Wagstaff A, van Doorslaer E: Income Inequality and Health:
What Does the Literature Tell Us?  Annu Rev Public Health 2000,
21:543-567.

37. Lantz PM, Lynch JW, House JS, Lepkowshi JM, Mero RP, Musik MA,
Williams DR: Socioeconomic Disparities in Health Change in
a Longitudinal Study of US Adults: the Role of Health-Risks
Behaviors.  Soc Sci Med 2001, 53:29-40.

38. McLeod CB, Lavis JN, Mustard CA, Stoddart GL: Income Inequal-
ity, Household Income, and Health Status in Canada: A Pro-
spective Cohort Study.  Am J Public Health 2003, 93:1287-1293.

39. Ross CE, Wu CL: The Links Between Education and Health.
Am Social Rev 1995, 60:719-745.

40. Ross CE, Mirowsky J: Refining the Association Between Educa-
tion and Health: The Effects of Quantity, Credential, and
Selectivity.  Demography 1999, 36:445-460.

41. Siddiqi A, Hertzman C: Towards an Epidemiological Under-
standing of the Effects of Long-Term Institutional Changes
on Population Health: A Case Study of Canada Versus the
USA.  Soc Sci Med 2007, 64:589-603.
Page 9 of 9
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10951722
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10951722
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16224300
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16224300
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16224300
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9120505
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9120505
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9120505
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11862978
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11862978
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11862978
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12605729
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12605729
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12605729
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14713735
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14713735
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14713735
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10884964
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10884964
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11380160
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11380160
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11380160
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12893616
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12893616
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12893616
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10604074
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10604074
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10604074
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17097790
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17097790
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17097790
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Study design
	Measures
	Statistical analyses

	Results
	Discussion
	Conclusion
	Competing interests
	Authors' contributions
	Acknowledgements
	References

