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Abstract
Background: Many patients do not adhere to
treatment because they cannot afford their
prescription medications, putting them at
increased risk of adverse health outcomes. We
determined the prevalence of cost-related
nonadherence and investigated its associated
characteristics, including whether a person has
drug insurance.
Methods: Using data from the 2007 Canada
Community Health Survey, we analyzed the
responses of 5732 people who answered questions about cost-related nonadherence to
treatment. We determined the national
prevalence of cost-related nonadherence and
used logistic regression to evaluate the association between cost-related nonadherence and
a series of demographic and socioeconomic
variables, including province of residence,
age, sex, household income, health status and
having drug insurance.
Results: Cost-related nonadherence was
reported by 9.6% (95% confidence interval

O

ver half of the total spending on prescription drugs in Canada is for medications intended for long-term use,
such as drugs to manage cardiovascular risk
factors.1,2 Suboptimal adherence to prescription
medications is a well-known impediment to
effective treatment and, consequently, an
impediment to better health outcomes. 3 Al though several factors may influence suboptimal adherence to medication, previous research
suggests that cost may be the most important
factor amenable to policy intervention.4,5
Outpatient prescription medications fall outside the scope of the Canada Health Act, which
requires provinces to provide universal public
insurance for medically necessary hospital and
physician services. Prescription drug financing in
Canada is therefore a “patchwork” that includes
out-of-pocket payments that depend on whether
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[CI] 8.5%–10.6%) of Canadians who had
received a prescription in the past year. In
our adjusted model, we found that people in
poor health (odds ratio [OR] 2.64, 95% CI
1.77–3.94), those with lower income (OR
3.29, 95% CI 2.03–5.33), those without drug
insurance (OR 4.52, 95% CI 3.29–6.20) and
those who live in British Columbia (OR 2.56,
95% CI 1.49–4.42) were more likely to report
cost-related nonadherence. Predicted rates
of cost-related nonadherence ranged from
3.6% (95% CI 2.4–4.5) among people with
insurance and high household incomes to
35.6% (95% CI 26.1%–44.9%) among people
with no insurance and low household
incomes.
Interpretation: About 1 in 10 Canadians
who receive a prescription report costrelated nonadherence. The variability in insurance coverage for prescription medications appears to be a key reason behind this
phenomenon.
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and to what extent one has access to a private or
public insurance plan.6 As a result, two-thirds of
Canadian households incur out-of-pocket expenses for prescription drugs each year.7 These
payments totaled $4.6 billion in 2010, or about
17.5% of total spending on prescription drugs.8
One concern over these substantial out-of-pocket
contributions is patients not adhering to necessary medications (i.e., they may not fill prescriptions, or they might skip doses).
Previous research, mostly from the United
States, has shown that such cost-related nonadherence to treatment is widespread and related to
not having insurance coverage for prescription
drugs.9–11 However, little is known about this phenomenon in Canada. 12 In addition, the most
recent estimate regarding the prevalence of costrelated nonadherence in Canada was based on a
survey with a response rate of 29%.13
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We used data from a large national survey to
determine the prevalence of cost-related nonadherence and its associated individual characteristics, including whether a person has insurance
coverage for prescription drugs.

Methods
Data and variables
We analyzed data from the 2007 Canadian Community Health Survey, a telephone survey of the
community-dwelling household population
12 years of age and older.14 From September to
December, 2007, respondents were asked a
series of questions on prescription drug insurance and cost-related nonadherence. The response rate to this component of the survey was
72.2% and included 10 898 respondents from all
10 provinces. Of these respondents, 9404
(86.3%) agreed to share their data with Statistics
Canada’s partner agencies. Our study sample
was drawn from these respondents.
Cost-related nonadherence was measured
using a combination of responses to three questions on the survey (questions 3–5, Appendix 1,
available at www.cmaj.ca/lookup/suppl/doi:10
.1503/cmaj.111270/-/DC1). Respondents were
first asked whether they had received a prescription in the past year. Those who reported that
they had received a prescription were then asked
three questions about whether costs led them to
do anything to make their prescription last
longer, not fill a new prescription or not renew a
prescription. If a respondent answered yes to any
of these three questions, we considered this to be
a report of cost-related nonadherence.
We used the survey to construct a range of
variables that are consistent with widely used
conceptual frameworks on access to health services.15 These included province of residence,
age, sex, household income, level of education,
self-assessed health status and number of reported chronic conditions (including arthritis,
chronic obstructive pulmonary disease, diabetes,
cancer, heart disease, high blood pressure and
mood disorders), as well as whether respondents
reported having prescription drug coverage that
paid all or part of the cost of their medications
(question 1, Appendix 1).
Statistical analysis
We developed a logistic regression model to
determine what factors were associated with reporting cost-related nonadherence. Because the
number of respondents in some provinces was
small, we combined provinces with less than
1000 respondents into two regional groups: Saskatchewan and Manitoba were combined, as
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were New Brunswick, Nova Scotia, Prince Edward Island, and Newfoundland and Labrador
(Atlantic provinces). This grouping did not
change our results by individual province in any
substantive manner. We grouped several other
variables into categories, including age (12–34,
35–44, 45–64, and ≥ 65 years), annual household income (< $20 000, $20 000–$39 999, $40
000–$59 999, $60 000–$79 999, ≥ $80 000),
highest level of education attained (less
than high school, high school, some postsecondary, postsecondary), self-assessed health status (excellent or very good, good, fair or poor),
and number of reported chronic conditions
(none, one, two or more).
To account for the complex sampling design
of the survey, we used Statistics Canada survey
weights and calculated all confidence intervals
(CIs) using bootstrapping.16 In our descriptive
analysis, we included only respondents for
whom we had complete data (n = 7917, 84.2%).
When calculating rates of cost-related nonadherence and statistical modelling, we further
restricted our sample to those who reported having received a prescription in the past year (n =
5732, 72.4%). We also conducted two sensitivity
analyses. First, we included respondents for
whom income data was missing in our model
and used multiple imputation based on chained
equations to estimate their incomes.17 Second, we
modelled an outcome variable calculated from
only the first two cost-related questions on nonadherence (not filling and not renewing a prescription). Both analyses showed results with the
same substantive interpretation as those we
report here (data not shown). To facilitate interpretation of our regression model, we predicted
the probability of cost-related nonadherence for
both insured and uninsured members of each
income group. We calculated these predictions
using the average for all other covariates to make
them representative of the entire Canadian population.

Results
After weighting the number of respondents who
reported cost-related nonadherence to represent
the overall Canadian population, we found that
9.6% (95% CI 8.4%–10.7%) of people who
received a prescription reported engaging in one
or more forms of cost-related nonadherence in
the year preceding the survey (Table 1). At the
provincial level, rates of cost-related nonadherence were lowest in Quebec (7.2%, 95% CI
4.5%–9.8%) and highest in British Columbia
(17.0%, 95% CI 12.6%–21.4%). Cost-related
nonadherence was most common within the pop-
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Table 1: Characteristics and prevalence of cost-related nonadherence among respondents to the
Canadian Community Health Survey in 2007

Characteristic
Overall

Respondents
Respondents with who received
complete data, a prescription,
no.
no.
7917

Respondents who
reported costWeighted prevalence
related
of cost-related
nonadherence,
nonadherence,*
no.
% (95% CI)

5732

540

9.6

(8.4–10.7)

Province
Atlantic provinces

1191

889

105

11.9

(8.9–14.9)

Quebec

1542

1062

68

7.2

(4.5–9.8)

Ontario

2629

1932

168

9.1

(7.2–11.0)

Saskatchewan and
Manitoba

947

686

71

8.9

(6.0–11.7)

Alberta

777

565

40

7.6

(4.6–10.7)

British Columbia

831

598

88

12–34

2116

1295

135

9.4

(7.2–11.6)

35–44

1253

809

86

11.4

(8.2–14.7)

45–64

2813

2121

229

10.8

(8.7–12.9)

≥ 65

1735

1507

90

4.8

(3.6–6.0)

Female

4363

3453

358

10.7

(9.2–12.2)

Male

3554

2279

182

8.2

(6.4–9.9)

Excellent or very good

4573

2993

207

6.9

(5.6–8.2)

Good

2341

1820

173

10.4

(8.0–12.8)

Fair or poor

1003

919

160

20.1 (15.7–24.4)

0

4687

2797

221

8.2

(6.7–9.7)

1

1880

1637

171

11.2

(8.7–13.7)

≥2

1350

1298

148

12.4

(9.8–15.1)

17.0 (12.6–21.4)

Age, yr

Sex

Health status

Chronic conditions, no.

Annual household
income, $
< 20 000

948

764

136

20.5 (15.2–25.8)

20 000–39 999

1663

1270

143

13.7 (10.7–16.7)

40 000–59 999

1469

1054

102

10.5

(7.8–13.3)

60 000–79 999

1236

867

71

10.4

(7.1–13.6)

≥ 80 000

2601

1777

88

5.4

(3.9–6.9)

Less than high school

1787

1228

100

7.3

(4.9–9.8)

High school

1213

861

81

11.9

(8.1–15.6)

Level of education

Some postsecondary

516

376

48

12.8

(7.8–17.7)

4401

3267

311

9.2

(7.8–10.6)

Yes

6506

4840

337

6.8

(5.7–7.8)

No

1411

892

203

Postsecondary graduate
Insurance coverage for
prescription drugs

26.5 (21.8–31.3)

Note: CI = confidence interval.
*Percentages were calculated using number of respondents who reported receiving a prescription, weighted to represent the
overall Canadian population.
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ulation of people under the age of 65 years,
peaking among respondents aged 35–44 years
(11.4%, 95% CI 8.2%–14.7%). Unadjusted rates
of cost-related nonadherence were higher among
people with lower household incomes and people with poorer health. Cost-related nonadher-

Table 2: Factors associated with cost-related nonadherence among
respondents to the Canadian Community Health Survey 2007 who reported
having received one or more prescriptions for medication
Variable

OR (95% CI)

Province
Atlantic provinces

1.21 (0.71–2.07)

Quebec

1.26 (0.76–2.07)

Ontario (reference)

1.00

Saskatchewan and Manitoba

1.08 (0.59–1.97)

Alberta

1.19 (0.61–2.31)

British Columbia

2.56 (1.49–4.42)

Age, yr
12–34

4.70 (2.91–7.60)

35–44

5.57 (3.45–8.98)

45–64

3.74 (2.55–5.49)

≥ 65 (reference)

1.00

Sex
Female

1.17 (0.86–1.59)

Male (reference)

1.00

Health status
Excellent or very good (reference)

1.00

Good

1.35 (0.95–1.93)

Fair or poor

2.64 (1.77–3.94)

Chronic conditions
0 (reference)

1.00

1

1.35 (0.92–1.98)

≥2

1.61 (1.07–2.43)

Annual household income, $
< 20 000

3.29 (2.03–5.33)

20 000–39 999

2.47 (1.59–3.84)

40 000–59 999

1.84 (1.18–2.85)

60 000–79 999

1.87 (1.17–3.00)

≥ 80 000 (reference)

1.00

Level of education
Less than high school
High school (reference)

0.58 (0.33–1.04)
1.00

Some postsecondary

1.12 (0.61–2.05)

Postsecondary graduate

0.99 (0.65–1.50)

Insurance coverage for
prescription drugs
Yes (reference)
No
Note: CI = confidence interval, OR = odds ratio.
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4.52 (3.29–6.20)
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ence was reported by 26.5% of respondents who
had no drug coverage (95% CI 21.8%–31.3%);
of the people who did have insurance coverage
for prescription drugs, only 6.8% (95% CI
5.7%–7.8%) reported cost-related nonadherence.
After multivariate adjustment, we found that
lacking insurance for prescription drugs was associated with a more than fourfold increase in
the odds of cost-related nonadherence (odds ratio
[OR] 4.52, 95% CI 3.29–6.20) (Table 2). Similarly, low household income was associated with
an increase in cost-related nonadherence relative
to the high household income (OR 3.29, 95% CI
2.03–5.33) (Table 2). Cost-related nonadherence
was also concentrated among respondents with
the lowest self-assessed health status. People
reporting fair or poor health status were more
than twice as likely (OR 2.64, 95% CI 1.77–
3.94) to report cost-related nonadherence than
respondents reporting excellent or very good
health (Table 2). Similarly, respondents reporting
two or more chronic conditions were 1.61 times
more likely (95% CI 1.07–2.43) to report costrelated nonadherence than respondents who
reported none (Table 2). Other factors associated
with higher rates of cost-related nonadherence
included living in British Columbia and being
younger than 65 years of age (Table 2).
The predicted probabilities of cost-related
nonadherence by level of income, for both insured and noninsured respondents, are shown in
Figure 1. Overall, the predicted probabilities of
reporting cost-related nonadherence range from
3.6% (95% CI 2.5–4.5) among people with
insurance and high household incomes to 35.6%
among people with low household incomes and
no insurance (95% CI 26.1–44.9).

Interpretation
We found that nearly 1 in 10 Canadians who
received a prescription reported that out-ofpocket expenses led them to not fill a prescription, not renew a prescription, or try to make an
existing prescription last longer. Furthermore, we
found that several patient characteristics are
associated with cost-related nonadherence: not
having insurance coverage for prescription
drugs, being in poor health, having a low household income, being under the age of 65 years and
living in British Columbia.
Our results are consistent with those from
previous studies in the US. For example, one
review found that not having insurance was
associated with higher cost-related nonadherence in 17 different studies.10 Our study provides
evidence that gaps in drug coverage may play a
similar role in Canada. Furthermore, American
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Predicted probability of reporting
cost-related nonadherence, %

45

Reported not having drug insurance
Reported having drug insurance
Canadian average

40
35
30
25
20
15
10
5
0
Low

Low/ Medium Medium/
Medium
High

High

Low

Low/ Medium Medium/ High
Medium
High

Household income level
Figure 1: Predicted probabilities of cost-related nonadherence among Canadians by income level. Error bars
indicate 95% confidence intervals. Income levels are based on annual household incomess: low = less than
$20 000, low/medium = $20 000–$39 999, medium = $40 000–$59 999, medium/high = $60 000–$79 999,
high = $ 80 000 or more.

studies have consistently found that having a
lower income, being in poorer health and being
a younger adult are associated with higher rates
of cost-related nonadherence. 10 Overall, our
result that 9.6% of Canadians who have received
a prescription engage in cost-related nonadherence is reasonably consistent with previous estimates and is lower than comparable estimates
from the US.12,18
We did not expect that cost-related nonadherence would be highest in British Columbia. This
finding might result from that province’s highdeductible public drug plan or the high level of
personal debt among its residents.19
Limitations
As with any study of this nature, it is possible that
the data we obtained through self-report is inaccurate. In addition, we could not differentiate
between private and public insurance plans or
identify people who may have incorrectly reported
not having coverage through a public plan.20
We lacked a large enough sample for subgroup analysis on populations such as people
with specific chronic conditions or mental illnesses. We also lacked information on the specific prescription medications that were avoided
due to their cost, thus limiting our ability to
make inferences as to the consequences of costrelated nonadherence.

Conclusion
For many years, there has been increasing concern over the growing financial burden imposed
on Canadians by out-of-pocket expenses in curred for prescription drugs.21 Our results suggest that these costs lead many Canadians to not
adhere to their prescription medications, particularly people with low incomes, people with illnesses or people who do not have insurance.
Reducing cost-related nonadherence would
likely improve health and reduce spending in
other areas, such as admissions to hospital for
acute care.22 Of all the factors we found to be
associated with cost-related nonadherence, insurance coverage is the most amenable to being
addressed through changes in public policy.5
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