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Abstract

Background: Universal health care systems seek to ensure access to care on the ba-
sis of need, rather than income, but there are concerns about preferential access
to cardiovascular and specialist care for high income patients. In this study, I
used population-based, individual-level health, income and utilization data to
determine whether whether there is evidence for differential access to physi-
cian care in relation to household income.

Methods: I studied data for 2170 Ontario respondents to the 1995 National Popula-
tion Health Survey (aged 40 to 79 years) who had approved linkage of their survey
responses to the administrative databases of the Ontario Health Insurance Plan and
for whom income data were available. I used linear and generalized linear regres-
sion to model the mean per capita expenditures on physician care and the proba-
bility of referral to a specialist in relation to income and self-reported health status.

Results: Residents of higher income households incurred lower per capita expendi-
tures for physicians’ services than those in lower income households; for exam-
ple, the mean per capita expenditure in the upper middle income group was
$220 less (95% confidence interval –$87 to –$334) than the mean per capita
expenditure in the lowest income group. Expenditures were significantly related
to self-reported health status; for example, the mean per capita expenditure
among those reporting fair health status was $590 higher (95% confidence inter-
val $465 to $737) than among those reporting excellent health. After adjustment
for health status, there was no association between income and the expendi-
tures on all physician services, out-of-hospital services or specialist care.

Interpretation: Utilization of physicians’ services in Ontario is based on need,
rather than income.

Universal health care systems seek to ensure that patients have access to care on
the basis of need, rather than income. Canada’s medicare system covers all
medically necessary services provided by hospitals and physicians, without

user fees. Therefore, low income should not be a barrier to accessing physicians’ ser-
vices, but research in Ontario has raised concerns about preferential access to cardio-
vascular and specialist care. Dunlop and colleagues1 analyzed patients’ self-reports of
physician visits, as collected in 1994/95 by the National Population Health Survey
(NPHS). They concluded that “Canadians with lower incomes and fewer years of
schooling visit specialists at a lower rate than those with moderate or high incomes and
higher levels of education.” Alter and associates2 assessed the effects of neighbourhood
income on access to invasive cardiac procedures 1 year after acute myocardial infarc-
tion. They reported that patients in the highest quintile of neighbourhood income had
23% higher rates of coronary angiography and 45% shorter waiting times than those
in the lowest quintile. They concluded that despite universal health care, socio-
economic status had pronounced effects on access to specialized cardiac services.

The available data on access to health care according to income in Canada can be
challenged on the grounds that the study designs have not controlled adequately for po-
tential differences in health status among socioeconomic subgroups, did not use individ-
ual-level income data or relied on self-reporting of utilization of services. The objective
of this study was to use individual-level data collected by the NPHS, linked to adminis-
trative data from the Ontario Health Insurance Plan (OHIP), to explore whether there
is evidence for differential access to physician care in relation to household income.
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Methods

The NPHS was designed to collect information about the
health of Canadians every 2 years.3 The target population for the
survey consists of household residents in all provinces. In 1994/95
the NPHS used a 2-stage stratified sampling design and Statistics
Canada’s Labour Force Survey sampling frame to identify a repre-
sentative sample of 19 600 households across Canada; the overall
response rate was 88%. In each household one person was ran-
domly selected for an in-depth interview, which included a question
on the self-perception of health (to be rated as poor, fair, good, very
good or excellent). Demographic and socioeconomic information
included age, sex, education, ethnic background and household in-
come. Residences were classified as rural or urban. Statistics Canada
derived an index of income adequacy on the basis of household in-
come and household size. In 1994 dollars, the 4 categories of the in-
dex were as follows: lowest income, less than $10 000 for 1 to 4
people; lower middle income, $10 000 to $22 499 for 1 or 2 people;
upper middle income, $22 500 to $59 999 for 1 or 2 people; and
highest income, $60 000 or more for 1 or 2 people. For households
with more people than indicated in these categories, the income
ranges were scaled accordingly.

The OHIP providers’ database contains details of each trans-
action, including a diagnosis code (based on the International Clas-
sification of Diseases, 9th revision), the physician’s specialty and the
fee for the service. The Ontario Ministry of Health has linked the
NPHS file to the OHIP providers’ database, using the respon-
dent’s health insurance number as the identifier for the linkage.
The Ministry generated a data file containing a record of each

service provided by physicians to NPHS respondents in the year
before their interviews. I obtained a copy of this data file, in which
the health insurance numbers had been scrambled to protect the
privacy of individual respondents.

For each NPHS respondent, utilization of physicians’ services
was determined by the fee from the claims submitted to OHIP by
physicians in the year before the interview. The expenditure data
for survey respondents were highly skewed. Eight percent of re-
spondents did not visit a physician in the year before the interview,
the median expenditure was $293, the mean expenditure was $580,
and 2.5% of respondents incurred expenses in excess of $3000; the
largest annual expense for an individual was $20 000. All expendi-
tures greater than $3000 were trimmed to exactly $3000, so as to
limit the effect of outlying data on the estimates of the means. This
manipulation of the data did not affect the substantive conclusions.

Multiple linear regression modelling was used to analyze expendi-
tures, and generalized linear regression modelling was used to investi-
gate factors associated with the utilization of specialists’ services. To
compare differences in utilization, the identity link was used in the
generalized linear regression models with a binomial error term.4 All
regression models were adjusted for age and sex, and an age–sex in-
teraction term was included if the interaction term was statistically
significant. The survey weight for each respondent, as provided by
Statistics Canada, was used in all calculations. In skewed data, such as
these, regression analysis provides unbiased estimates of the coeffi-
cients, but the residuals are not normally distributed.5 As a conse-
quence, hypothesis tests and confidence limits based upon normality
and constant variance are unreliable. I therefore computed 95% con-
fidence limits using bootstrap resampling,6 with 2000 repetitions.
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Table 1: Distribution of Ontario respondents to the 1994/95 National
Population Health Survey (NPHS)* according to income

Household income group;† % of respondents‡

Demographic
characteristic

No. of
respondents Lowest

Lower
middle

Upper
middle Highest

Sex and age

Men

40–49 yr 340 11 18 40 30
50–59 yr 244 11 16 44 30
60–69 yr 221 15 36 37 12
70–79 yr 146 16 44 27 13

Women

40–49 yr 377 14 20 38 28
50–59 yr 292 16 21 37 25
60- 69 yr 276 26 39 29 7
70–79 yr 274 37 37 21 5

High school
  graduation§
Men 39 34 60 78
Women 29 47 66 85

*Total of 2170 respondents who approved linkage of their NPHS responses to the administrative databases of the Ontario
Health Insurance Plan (OHIP) and for whom income data were available (excludes 94 respondents for whom income data
were missing).
†Lowest income group, <$10 000 for 1 to 4 people; lower middle income group, $10 000 to $22 499 for 1 or 2 people;
upper middle income group, $22 500 to $59 999 for 1 or 2 people; highest income group, ≥$60 000 for 1 or 2 people
(1994 dollars). For households with more people than listed in these categories, the income ranges were scaled
accordingly.
‡For high school graduation, the data are presented as percentage of each household income group who had graduated
from high school. Therefore, the percentages in those 2 rows do not sum to 100.
§Overall, 55% of men and 56% of women had graduated from high school.



Results

The subjects of the analysis described here were respon-
dents to the NPHS, aged 40 to 79 years, residing in On-
tario. The lower limit of 40 years was selected to avoid po-
tential difficulties in interpretation caused by inclusion of
obstetric services. Approval for the linkage of NPHS re-
sponses to administrative databases was granted by 2264
(89%) of the Ontario respondents in this age range. Logis-
tic regression analysis showed that the rate of linkage ap-
proval was independent of age, sex and household income.
Income data were missing for 94 respondents, which left
2170 for income-related analysis.

Most of the respondents (86%) were urban dwellers.
Table 1 shows the distribution of respondents by house-

hold income, according to age, sex and education. Lower
household income was associated with older age and female
sex. Household income was positively associated with edu-
cation (high school graduation status).

Table 2 shows the distribution of respondents by self-re-
ported health status, according to age, sex and education.
Self-reported health status was lower among older respon-
dents, but there was no significant difference between men
and women. Health status was also positively associated
with education.

Table 3 shows the relations between household income
and health status. In general, higher self-reported health
status was associated with higher household income.

Table 4 presents the results of 2 linear regression mod-
els relating total expenditures on physician services to
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Table 2: Distribution of Ontario NPHS respondents* according to self-described
health status

Self-reported health status; % of respondents†

Demographic
characteristic

No. of
respondents Poor Fair Good Very good Excellent

Sex and age

Men

40–49 yr 340 3 7 22 41 26
50–59 yr 244 5 11 24 35 25
60–69 yr 221 5 14 35 29 16
70–79 yr 146 7 20 34 24 14

Women

40–49 yr 377 3 9 23 40 25
50–59 yr 292 4 13 30 32 22
60–69 yr 276 4 14 34 33 14
70–79 yr 274 6 25 31 28 11
High school
  graduation‡
Men 35 34 50 61 69
Women 38 36 52 64 68

*Total of 2170 respondents who approved linkage of their NPHS responses to OHIP administrative databases.
†For high school graduation, the data are presented as percentage of each household income group who had graduated from
high school. Therefore, the percentages in those 2 rows do not sum to 100.
‡Overall, 55% of men and 56% of women had graduated from high school.

Table 3: Distribution of Ontario NPHS respondents* according to both
household income and self-reported health status

Self-reported health status; % of respondents

Household
income group

No. of
respondents Poor Fair Good Very good Excellent

Lowest 397 11 25 29 24 11
Lower middle 590 6 18 32 28 16
Upper middle 752 2 9 28 40 21
Highest 431 110.5 5 23 40 31

*Total of 2170 respondents who approved linkage of their NPHS responses to OHIP administrative databases and for
whom both income data and self-reported health status were available (excludes 94 respondents for whom income data
were missing).



household income and other explanatory variables. Model
1 includes household income and rural or urban residence.
In this model mean expenditures were significantly lower in
higher income households and were about $200 less for
those in the upper half of the income range than for those
in the lowest income category.

Model 2 in Table 4 includes an adjustment for self-
reported health status. Here, mean expenditures were sub-
stantially higher among those with worse health status.
This model demonstrates that the income-related differ-
ences in model 1 can be explained by the lower health sta-
tus of residents of lower income households because, after
adjustment for health status, there was no relation between
household income and mean per capita expenditures on
physicians’ services.

Table 5 provides the results of an analysis limited to
out-of-hospital expenditures. Expenditures here were also
strongly related to health status, with no significant asso-
ciations between expenditures and household income. Ur-

ban dwellers had significantly higher per capita expendi-
tures than rural residents. This finding may reflect easier
access to physicians and to multiple providers in the urban
setting.

Specialists provided outpatient consultation and follow-
up services to 1051 (53%) of the 1993 respondents who
had seen a physician in the year before the NPHS inter-
view. The data were analyzed with a 2-stage approach.
The first step of the analysis explored factors associated
with the probability of visiting a specialist (Table 6). Self-
reported health status was strongly related to the probabil-
ity of seeing a specialist. The proportion of respondents
with fair self-reported health status who visited a specialist
was 25% higher than the proportion of respondents with
excellent health status who did so. After adjustment for
health status, the proportion of respondents who saw a
specialist was unrelated to income. However, the propor-
tion of high school graduates visiting a specialist was sig-
nificantly higher than that of respondents who had not
completed high school. The second step was an analysis of
factors associated with expenditures on specialist care
among those who visited a specialist (Table 7). The mean
expenditure on specialist care was $48 lower among those
with the highest household incomes than among those
with the lowest incomes. Model 2 in Table 7 shows that
this difference is attributable to the poorer health status of
lower income people because, after adjustment for health
status, there was no relation between household income
and expenditures on specialist care. The expenditures of
high school graduates were higher than those of nongrad-
uates, but the difference was not significant. The mean per
capita expenditures of urban dwellers were $26 higher
than those of rural respondents; this difference was of bor-
derline significance.
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Table 4: Differences in mean per capita expenditures on
physicians’ services (outpatient and inpatient)

Determinant

Difference in mean per
capita expenditure,* $

(and 95% CI†)

Model 1: Not adjusted for self-
  reported health status
Household income group
Lowest (reference) 0 NA
Lower middle –130 (–266 to 29)
Upper middle –220 (–334 to –87)
Highest –210 (–351 to –61)
Rural or urban residence
Rural (reference) 0 NA
Urban 90 (–35 to 206)
Model 2: Adjusted for self-
  reported health status
Household income group
Lowest (reference) 0 NA
Lower middle –30 (–150 to 124)
Upper middle –30 (–149 to 97)
Highest 30 (–111 to 173)
Self-reported health status
Excellent (reference) 0 NA
Very good 160 (103 to 219)
Good 330 (248 to 431)
Fair 590 (465 to 737)
Poor 1440 (1068 to 1845)
Rural or urban residence
Rural (reference) 0 NA
Urban 70 (–51 to 183)

Note: CI = confidence interval, NA = not applicable.
*Negative values represent lower costs than for the reference group, and positive
values represent higher costs. The data should be interpreted as in the following
example: in model 1, the mean per capita cost for respondents in the lower middle
income group was $130 less than the mean per capita cost in the lowest income
group (the reference group).
†The 95% CIs were obtained from 2000 repetitions of bootstrap resampling.

Table 5: Differences in mean per capita expenditures on
out-of-hospital physicians’ services

Determinant

Difference in mean per
capita expenditure, $

(and 95% CI*)

Household income group
Lowest (reference) 0 NA
Lower middle 31 (–55 to 136)
Upper middle 28 (–52 to 106)
Highest 62 (–36 to 173)
Self-reported health status
Excellent (reference) 0 NA
Very good 108 (74 to 150)
Good 211 (158 to 293)
Fair 361 (289 to 432)
Poor 941 (683 to 1271)
Rural or urban residence
Rural (reference) 0 NA
Urban 99 (47 to 152)

*The 95% CIs were obtained from 2000 repetitions of bootstrap resampling.



Interpretation

The goal of a universal health insurance system is to en-
sure access to care on the basis of need, rather than income.
My aim in this analysis was to investigate whether that goal
has been achieved in Ontario. I found that expenditures on
physician services were explained by health status and were
unrelated to household income.

Work elsewhere has shown that self-reported health sta-
tus is a predictor of death7 and health care utilization.8

Pope9 found that self-rated health status measured condi-
tions that tended to be chronic and severe, such as heart
and cerebrovascular diseases. Self-reported health status
may of course measure a perception of need with which
physicians might not agree. Whatever the cause of self-
perceived poor health, low income is not a barrier to physi-
cian assessment and care in Ontario.

Table 4 shows that those with the lowest incomes had
the highest per capita expenditures on physicians’ services.
There is a strong association between income and health
status. The 1990 Canadian Health Promotion Survey
found that Canadians with the lowest incomes were 7 times
more likely than those with the highest incomes to report
their health as only fair or poor (35% v. 5%),10 and this in-
verse relation between health status and income was also
found among respondents to the NPHS (Table 3). For
some of these people, poor health is the cause of low in-
come status. For others, health may be diminished by fac-
tors associated with low income. In an analysis of the 1990

Ontario Health Survey11 measures of “unhealthy” behav-
iours such as smoking, high fat intake, alcohol consumption
and low physical activity were inversely associated with the
socioeconomic indices, which suggested that people in
lower socioeconomic groups are at increased risk for health
problems.

Utilization of physicians’ services in the community is
partially related to physicians’ recall patterns but is to a
large extent determined by patients’ needs and desires.12

The mean per capita expenditure on out-of-hospital ser-
vices was about $100 higher among urban residents than
among rural residents. This difference may be due, in part,
to only partially controlled confounding by other variables,
but it might also be related to differences in access to physi-
cians. Ontario, like many other jurisdictions, is reported to
have a shortage of physicians in rural and remote locations.
Urban residents have access to a large number of primary
care physicians and specialists and to walk-in clinics. It is
yet not clear, from this study or from other research, what
level of utilization is appropriate.

Dunlop and colleagues,1 who also used self-reported
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Table 6: Differences in proportions of respondents who
visited a specialist

Determinant
Difference in proportions of
respondents* (and 95% CI†)

Household income group
Lowest (reference) 0 NA
Lower middle      –0.003 (–0.08 to 0.08)
Upper middle 0.03 (–0.05 to 0.11)
Highest 0.02 (–0.07 to 0.11)
High school graduation
Did not graduate (reference) 0 NA
Graduated 0.09 (0.04 to 0.14)
Self-reported health status
Excellent (reference) 0 NA
Very good 0.09 (0.02 to 0.15)
Good 0.18 (0.10 to 0.25)
Fair 0.25 (0.16 to 0.34)
Poor 0.35 (0.22 to 0.48)
Rural or urban residence
Rural (reference) 0 NA
Urban 0.03 (–0.04 to 0.10)

*Negative values represent lower proportions than for the reference group, and positive
values represent higher proportions. The data should be interpreted as in the following
example: after adjustment for other factors, the point estimate of the proportion of people
in the highest income group who saw a specialist was 2% higher than the proportion of
people in the lowest income group who saw a specialist.
†The 95% CIs were obtained from 2000 repetitions of bootstrap resampling.

Table 7: Differences in mean per capita expenditures on
specialists’ services for respondents who visited a
specialist

Determinant

Difference in mean per
capita expenditure, $

(and 95% CI*)

Model 1: Not adjusted for self-
  reported health status
Household income group
Lowest (reference) 0 NA
Lower middle –27 (–60 to 1)
Upper middle –34 (–72 to –2)
Highest –48 (–86 to –15)
Model 2: Adjusted for self-reported
  health status
Household income group
Lowest (reference) 0 NA
Lower middle –10 (–46 to 31)
Upper middle –11 (–72 to 39)
Highest –10 (–86 to 51)
High school graduation
Did not graduate (reference) 0 NA
Graduated 21 (–21 to 64)
Self-reported health status
Excellent (reference) 0 NA
Very good 34 (12 to 57)
Good 93 (57 to 140)
Fair 131 (91 to 179)
Poor 377 (216 to 584)
Rural or urban residence
Rural (reference) 0 NA
Urban 26 (–2 to 57)

*The 95% CIs were obtained from 2000 repetitions of bootstrap resampling.



data from the NPHS, concluded that lower income, less
well educated Canadians have poorer access to specialists
than higher income, better educated Canadians. However,
self-reporting of physician visits may be unreliable.13,14 A
strength of the study reported here is the use of administra-
tive data on health care utilization. I found that, after ad-
justing for health status, there was no relation between in-
come and the probability of referral to a specialist (Table 6)
or expenditures on specialists’ services after the referral
(Table 7). Like Dunlop and colleagues,1 I found that high
school graduates were significantly more likely to see a spe-
cialist than respondents with less education. This probably
reflects the psychology of the interaction between the pri-
mary care provider and the patient. Less well educated pa-
tients may be less likely to request a referral, or physicians
may be more comfortable in denying such requests. How-
ever, after referral, there were no significant differences in
expenditures in relation to education (Table 7).

A weakness of this study is that a small proportion of
physicians’ services in Ontario, including those provided in
health services organizations and the emergency depart-
ments of some teaching hospitals, are handled within global
budgets. Some of these organizations have submitted
“shadow billing” to the Ministry of Health, but others have
not, so their services were not included in this study. How-
ever, because these services represent a small proportion of
total billings, their absence should not substantially affect
the conclusions. Another weakness is that the physician uti-
lization data covered the 1-year period before the health
survey. Therefore, respondents constituted a “survivor
population.” Any income-related factors preferentially
leading to death cannot be investigated without a follow-up
linkage. Conversely, any worsening of health status causing
higher expenditures in that year would be captured by the
interview, so that any residual confounding of the income
analysis by health status was probably less than if the data
on health status had been collected prospectively.

In conclusion, this analysis, which used individual-level
population-based data, has shown that the utilization of
physicians’ services under universal health insurance in On-
tario is based on need rather than income.
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