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Abstract
Background: Since 1997, tuition has more than doubled at Ontario medical
schools but has remained relatively stable in other Canadian provinces. We
sought to determine whether the increasing tuition fees in Ontario affected the
demographic characteristics and financial outlook of medical students in that
province as compared with those of medical students in the rest of Canada.
Methods: As part of a larger Internet survey of all students at Canadian medical
schools outside Quebec, conducted in January and February 2001, we compared the respondents from Ontario schools with those from the other schools
(control group). Respondents were asked about their age, sex, self-reported family income (as a direct indicator of socioeconomic status), the first 3 digits of
their postal code at graduation from high school (as an indirect indicator of socioeconomic status), and importance of financial considerations in choosing a
specialty and location of practice. We used logistic regression models to see if
temporal changes (1997 v. 2000) among Ontario medical students differed from
those among medical students elsewhere in Canada apart from Quebec.
Results: Responses were obtained from 2994 (68.5%) of 4368 medical students.
Across the medical schools, there was an increase in self-reported family income between 1997 and 2000 (p = 0.03). In Ontario, the proportion of respondents with a family income of less than $40 000 declined from 22.6% to 15.0%.
However, compared with the control respondents, the overall rise in family income among Ontario students was not statistically significant. First-year Ontario
students reported higher levels of expected debt at graduation than did graduating students (median $80 000 v. $57 000) (p < 0.001), and the proportion of
students expecting to graduate with debt of at least $100 000 more than doubled. Neither of these differences was observed in the control group. First-year
Ontario students were also more likely than fourth-year Ontario students to report that their financial situation was “very” or “extremely” stressful and to cite
financial considerations as having a major influence on specialty choice or
practice location. These differences were not observed in the control group.
Interpretation: At Canadian medical schools, there are fewer students from lowincome families in general. However, Ontario medical students report a large
increase in expected debt on graduation, an increased consideration of finances
in deciding what or where to practise, and increasing financial stress, factors
that are not observed among students in other provinces.
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S

ince 1997 all 5 Ontario medical schools have increased tuition fees dramatically. At the University of Toronto, for example, tuition nearly tripled in 3
years, from $4844 in 1997/98 to $14 000 in 2000/01. Tuition fees at other
Canadian medical schools have been relatively stable (Fig. 1).
The effects of increasing tuition have not been examined systematically in
Canada; however, concern has been expressed that accessibility is being compromised.1–3 A small number of studies in the United States have investigated the effects of increasing tuition;4,5 several US commentators have also argued that high
tuition may restrict access to medical education for those from low-income famiCMAJ • APR. 16, 2002; 166 (8)
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lies, underrepresented minority groups and rural areas.6,7
Moreover, recent editorials have emphasized the advantages of a diverse, representative medical student body.8–10
Aside from issues of accessibility, medical student diversity
may also be beneficial for pragmatic reasons. Students from
underrepresented groups are more likely to treat ethnic minorities,11,12 practise in rural communities13,14 and work in
socioeconomically depressed areas.15–17
We studied the effects of increases in tuition fees on the
demographic characteristics and attitudes of medical students by comparing students in Ontario, where tuition fees
increased rapidly, with students from a control group of
Canadian medical schools in provinces that did not experience a rapid increase. Our main hypotheses were that the
increases in fees would be associated with increases in family
income and expected debt at graduation. We also hypothesized that students in Ontario who enrolled after the increase would feel more financial stress than control students
and be more likely to feel that financial considerations
would affect their choice of specialty or practice location.

Methods
Questionnaire design
We developed a survey to examine, among other topics, the
demographic characteristics (age and sex), socioeconomic status,
and financial status and related attitudes of medical students.
Questions relevant to the data presented in this article are outlined
below. Other aspects of this survey are described in the companion
paper in this issue (page 1029).18 The survey was pretested among
about 30 medical students from across the country. The pretest responses were discarded, and the pretest participants were resurveyed with the rest of the medical student population.
We used self-reported family income as a direct indicator of
socioeconomic status. Since the median family income in Canada
at the time of the 1996 census was $46 951,19 we used a reported

Tuition and ancillary fees, $

14 000
116% increase
since 1997

12 000
10 000

Survey procedure
After receiving ethics approval for the study from the Ethics
Review Office at the University of Toronto, we collected email
addresses from all 16 medical schools in Canada. On the basis of
enrolment data from the Association of Canadian Medical Colleges,21 we estimated that we had valid email addresses for over
95% of the students enrolled at the schools under study. We then
sent each student an invitation by email (with a personal identification code) to complete the questionnaire at a specific Internet
site. Nonrespondents received up to 2 reminders. Student representatives at each school encouraged participation by offering
draw prizes (e.g., a handheld computer) to be won by a randomly
chosen respondent from each school. We conducted the survey
over 7 weeks in January and February of 2001, a period chosen to
avoid examinations and vacations.
Foreign students and students who did not report their year of
entry to medical school were excluded from the analysis. In addition, students from the 4 medical schools in the province of Quebec were also excluded, mainly because the quality of our email
address databases for the Quebec schools was poor. The databases
were incomplete (e.g., we had valid email addresses for less than
two-thirds of the students enrolled at the Université de Sherbrooke) and included a large number of premedical students. We
discovered these problems after administering the survey but before analyzing the results. In addition, the response rates at the
Quebec schools were poor (38% to 53%). Before analyzing the
data, we decided to exclude Quebec students’ responses because
we could not be confident that the data were representative.
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Fig. 1: Medical school tuition and ancillary fees in Ontario
and elsewhere in Canada (Quebec excepted), 1997–2000.
Source: Canadian Medical Education Statistics.21
1024

family income of less than $40 000 as an indicator of low-income
status. To complement the self-reported data for parental income,
we also used the median income of the respondent’s neighbourhood (the region defined by the first 3 digits of the postal code) in
their final year of high school as an indirect indicator of socioeconomic status. We derived neighbourhood income data from responses to the 1996 census.20
Using open-ended questions, we asked students to report their
debt at entry to medical school and expected debt at graduation.
Students were asked to rate, on a 5-point Likert scale, the importance of financial considerations on their choice of specialty and
geographic practice location (1 = not at all important, 5 = most
important factor) as well as the level of stress they were experiencing as a result of their financial situation.
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Questionnaire responses were automatically compiled into a
computer database. Duplicate responses and those with an invalid identification number were removed. We analyzed the data
and examined frequency distributions to find evidence of irregularities in the data, which were manually recoded when possible
(e.g., $50K was recoded as $50 000); nonsensical values were discarded. We used descriptive statistics to summarize responses to
all questions.
We were interested in comparing changes between the 1997
and 2000 entering student groups in Ontario with corresponding
changes in the control groups. To do this, we developed logistic
regression models for categorical outcome variables and factorial
analysis of variance for continuous outcome variables.22 We then
examined the interaction term between the regional variable (On-
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tario v. control) and the temporal variable (1997 v. 2000) in these
models to determine whether changes in Ontario were significantly different from changes observed among control students.

Results
In September 2000, 4421 medical students were enrolled at the 12 medical schools included in our study.21
Our database contained 4383 unique email addresses; 4368
of these were valid, and we received 2994 responses, for a
response rate of 68.5%. After the exclusion criteria (foreign
students and students who did not provide the year they
matriculated) were applied, 2861 responses remained for
further analysis.
Our email address database did not have information regarding when students began medical school; we relied on
self-report for this information. Therefore, for each group
at each school, the exact response rate could not be calculated. However, we determined lower bounds (the number
of responses divided by the number of students enrolled)
(Table 1). Because the denominator includes both students
who received the email and those for whom we did not have
a valid email address, the true response rate was slightly
higher.
The response rates were higher for first- and secondyear students than for third- and fourth-year students, and
for respondents at Ontario medical schools than for respondents elsewhere (Table 1).

Demographic characteristics
The mean age (and standard deviation [SD]) at entry increased in both groups between 1997 and 2000, from 23.5
(SD 2.5) years to 24.1 (SD 2.7) years in the Ontario group

and from 23.0 (SD 2.4) years to 24.0 (SD 3.0) years in the
control group. The difference in the increase between the 2
groups was not significant. Slightly more respondents were
female (50.6% in the Ontario group and 50.5% in the control group), but there were no temporal differences in the
sex distribution.

Socioeconomic status
Overall, there was an increase in self-reported family income between students who entered medical school in 1997
and those who entered school in 2000 (p = 0.03). This appears to have been most true in Ontario, where, for example, the number of respondents with a family income of less
than $40 000 declined from 22.6% to 15.0% (Table 2). The
decline was not statistically significant (p = 0.22), which implies that the change in family income in Ontario did not
differ significantly from that seen in the control group.
The mean neighbourhood income for medical students
in Ontario was significantly higher than that for the students at the control schools ($58 374 v. $52 805) (p < 0.001);
there were no discernible temporal trends in either group.
The correlation between neighbourhood income and selfreported family income in our sample was low (r = 0.26).

Financial status and related attitudes
Over 85% of the medical students surveyed expected to
have a debt on graduation. In Ontario, 87.5% of the students who entered medical school in 1997 expected to have
a debt, as compared with 89.2% of those who entered in
2000. The reverse pattern was seen among the students at
the control schools (86.8% in 1997 and 84.3% in 2000).
Among those who expected to graduate with debt, the ex-

Table 1: Response rate among Canadian medical students by school (exact) and entering year (lower-bound estimate)
Entering year; % (and no.) of students
Medical school
Ontario schools
University of Ottawa
Queen’s University
University of Toronto
McMaster University
University of Western Ontario
All
Control schools
Memorial University
Dalhousie University
University of Manitoba
University of Saskatchewan
University of Alberta
University of Calgary
University of British Columbia
All

All

1997

1998

1999

2000

79.9 (287/359)
72.8 (227/312)
67.3 (496/737)
65.3 (205/314)
68.4 (277/405)
70.1 (1492/2127)

59.0 (49/83)
68.0 (51/75)
64.6 (113/175)
–
57.6 (57/99)
62.5 (270/432)

77.6 (66/85)
56.0 (42/75)
46.0 (81/176)
29.0 (29/100)
48.5 (49/101)
49.7 (267/537)

76.1 (70/92)
81.6 (62/76)
77.4 (137/177)
78.0 (78/100)
79.4 (81/102)
78.2 (428/547)

93.1 (95/102)
85.0 (68/80)
81.5 (154/189)
83.9 (94/112)
71.8 (79/110)
82.6 (490/593)

68.7 (158/230)
74.5 (266/357)
57.0 (151/265)
68.0 (132/194)
62.9 (291/463)
75.1 (196/261)
65.4 (308/471)
67.0 (1502/2241)

32.3
66.7
41.3
41.1
58.2

38.3 (23/60)
45.7 (43/94)
43.7 (31/71)
33.9 (19/56)
50.9 (56/110)
48.7 (38/78)
48.5 (48/120)
43.8 (258/589)

68.3 (41/60)
78.5 (73/93)
54.7 (41/75)
80.4 (41/51)
66.4 (73/110)
75.3 (58/77)
79.4 (83/120)
70.0 (410/586)

72.6 (45/62)
83.3 (75/90)
61.3 (46/75)
85.5 (47/55)
70.9 (90/127)
68.3 (69/101)
71.8 (93/120)
73.8 (465/630)

(20/62)
(56/84)
(31/75)
(23/56)
(64/110)
–
57.6 (79/120)
53.8 (273/507)
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pected amount of debt was much higher for students who
entered an Ontario medical school in 2000 than for those
who entered in 1997 (Table 3). No increase was observed
among the control students, and the interaction term was
highly significant (p < 0.001), which suggests that the
change in expected debt is significantly larger among the
Ontario students than among the control students. Students’ debt levels at entry to medical school were similar
between the 2 groups for each group (data not shown).
Almost twice as many first-year students (25.4%) as
fourth-year students (13.3%) in Ontario felt that financial
considerations would be a major influence on their choice of
specialty (i.e., 4 or 5 on the 5-point scale); there was a difference between first- and fourth-year students in the control
group, although it was not large (Table 4). The observed
change among the Ontario respondents was significantly
different from that observed among the control respondents
(p < 0.001).
In Ontario, respondents who started medical school in
2000 were more likely than those who started in 1997 to report that financial considerations would be a major influence
on chosen practice location (28.5% v. 21.2%). In contrast, in
the control group, the respondents who started medical
school in 2000 were less likely than those who started in
1997 to agree that financial considerations would affect their
choice of practice location (21.4% v. 26.0%). The temporal
changes seen for Ontario schools differed significantly from
those seen for the control schools (p < 0.001).
First-year Ontario respondents were more likely than
fourth-year respondents to report that their financial situation
was “very” or “extremely” stressful (20.5% v. 17.5%). The
opposite result was found in the control group (11.9% of
first-year students v. 15.8% of fourth-year students). Again,
the temporal changes seen for Ontario schools differed significantly from those seen for the control schools (p = 0.01).

Interpretation
We found that as tuition fees increased in Ontario, the
proportion of students from families with incomes less than
$40 000 decreased from 22.6% to 15.0%. The correspond-

ing decrease in the control group was much smaller (from
16.0% to 15.8%). However, the change in Ontarians’ family incomes was not statistically significant when compared
to the change in family incomes of the control students.
Our finding is in concordance with older US data, which
showed that, as tuition fees rose in the 1970s and 1980s, the
socioeconomic status of students enrolling in medical
school increased.4,23 A 1965 study also showed that, of 4
medical schools, the school with the lowest fees attracted
the greatest number of students with a low socioeconomic
status.24 No published Canadian data exist for comparison.
The effect associated with increased tuition fees may have
been relatively small and nonsignificant for at least 2 reasons. First, our study population consisted mainly of students who had probably already decided to apply to medical school before the increases in tuition fees were
announced. It is conceivable that the increasing fees did not
deter them; the late effects of increasing fees may be more
striking than the early effects described in this report. Second, as we have reported elsewhere,18 the number of medical students from low-income families is already strikingly
low. Increases in tuition fees may have limited effects on an
already affluent population.
At least 2 US studies have documented, over the last few
decades, that debt on graduation has increased alongside
medical school tuition.23,25 This trend is now apparent in
Ontario. We found that the median expected debt at gradTable 3: Reported expected debt at graduation, by quartile,
for students who expected to graduate with debt*
Quartile; expected debt, $
Group
Ontario
1997 group
2000 group
Control
1997 group
2000 group

25th
percentile

50th
percentile

75th
percentile

% expecting
to graduate
with debt

40 000
50 000

57 000
80 000

80 000
100 000

87.5
89.2

30 000
35 000

50 000
50 000

71 000
75 000

86.8
84.3

*p < 0.001 for comparison of change in Ontario versus change in control group.

Table 2: Self-reported annual family income of respondents at Ontario medical schools
and of those at medical schools elsewhere in Canada excluding Quebec (control group),
1997 and 2000
Annual income, $; no. (and %) of respondents*
< 40 000

40 000–
80 000

80 000–
120 000

120 000–
160 000

> 160 000

n = 266
n = 473

60 (22.6)
71 (15.0)

78 (29.3)
141 (29.8)

56 (21.0)
108 (22.8)

26 (9.8)
64 (13.5)

46 (17.3)
89 (18.8)

n = 268
n = 455

43 (16.0)
72 (15.8)

92 (34.3)
146 (32.1)

70 (26.1)
120 (26.4)

28 (10.4)
48 (10.5)

35 (13.0)
69 (15.2)

Group
Ontario
1997 group
2000 group
Control
1997 group
2000 group

*p = 0.03 for comparison of annual average family income for all students in 2000 group compared with those in 1997 group.
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Table 4: Response, on 5-point scale,* to “How much do financial considerations affect
your choice of specialty?”
Response; no. (and %) of respondents†
Group
Ontario
1997 group
2000 group
Control
1997 group
2000 group

1

2

3

4

5

n = 270
n = 488

90 (33.3)
111 (22.7)

73 (27.0)
109 (22.3)

71 (26.3)
144 (29.5)

32 (11.8)
113 (23.2)

4 (1.5)
11 (2.2)

n = 271
n = 462

78 (28.8)
153 (33.1)

93 (34.3)
130 (28.1)

63 (23.2)
121 (26.2)

36 (13.3)
54 (11.7)

1 (0.4)
4 (0.9)

*1 = not at all; 5 = most important factor.
†p < 0.001 for comparison of change in Ontario versus change in control group.

uation and the number of students expecting very high debt
($100 000 or more) have increased in Ontario but not elsewhere in Canada (data for Quebec were excluded from
analyses). This illustrates that debt at graduation is largely a
function of tuition.
Several US investigators have attempted to elucidate the
effects of debt on medical students’ career choice. Most
have found that debt is a small but significant influence
away from a career in primary care,15,26–28 but others have reported no such effect.29,30 We found that, among Canadian
medical students, financial considerations were reported to
be much more important, in terms of specialty choice and
practice location, for those at schools with high tuition fees
than for the control subjects. The consequences of increases in tuition fees on physician resource distribution in
the Canadian setting deserve further study.
An inverse relation between the number of applicants
and tuition has been observed in the United States.31 In
contrast, figures published by the Association of Canadian
Medical Colleges21 reveal that the ratio of medical school
applicants to Canadians aged 22 to 24 years32 increased nationally between 1997 and 2000, from 5.95 per 1000 to
6.17 per 1000, despite increased tuition fees at almost every
school in the country. Interestingly, the proportion of applicants (adjusted for increases in the population aged 22 to
24) from Ontario increased more than the proportion of
applicants from other provinces (7.1% v. 0.5%). Despite
increases in tuition fees, medicine obviously remains a
highly desirable career. Furthermore, the increase in applications to Ontario schools may reflect a perception that
quality is proportionate to cost.
Our study has several limitations. Probably the most significant weakness is the inconsistent response rate (lower
among students from the control schools and among senior
students), which potentially introduces serious bias. An earlier Canadian study showed similar inconsistencies;33 it is
likely that any voluntary survey of medical students would
suffer similar problems. Another limitation is that we had
to rely on self-report for socioeconomic data and could not
independently verify the information provided. As well,
student reports that financial considerations would affect

their choice of specialty and practice location may not necessarily translate into different choices. Residency application data will need to be examined over the coming years to
determine whether students from schools with high tuition
fees make different choices than students from schools with
low tuition fees. Finally, the exclusion of Quebec students
from our control group limits the power of our study.
In summary, we found that the large increases in tuition
fees implemented by medical schools in Ontario are associated with changes in the medical student population. At
Ontario medical schools, there are now fewer students from
lower-income families (but not statistically significantly
fewer than in other provinces) and more students expecting
to graduate with large debts. Ontario medical students also
report that financial considerations have an increasing influence on their specialty choice and practice location. On the
other hand, there has been an overall increase in the size of
the applicant pool, particularly in Ontario. Because significant increases in tuition fees began in 1997, we were able to
examine only the short-term effects of increased fees. People may decide to apply to medical school many years before they are eligible; further study is therefore needed to
examine the long-term effects of increasing tuition fees.
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PMI-III / PMI-IV
Apr. 28-30 / May 1-3

Ottawa, ON
Edmonton, AB

Nov. 3-5 / Nov. 6-8

Niagara-onthe-Lake, ON
Vancouver, BC

PMI Refresher
Oct. 25-27

Vancouver, BC

In-house PMI
A practical, cost effective and focused training opportunity
held on-site for medical leaders and managers

cma.ca

FOR INFORMATION:
tel 800 663-7336 or 613 731-8610
x2319 (PMI) or x2261 (In-house PMI)
heather.michael@cma.ca

