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Patterns of cost-related medication underuse among
Canadian adults with cancer: a cross-sectional study using

survey data

Omar Abdel-Rahman MD MSc, Scott North MD MHPE

Background: Cost-related medication underuse (CRMU) has been reported within the general population in Canada. In this study,
we assessed patterns of CRMU among Canadian adults with cancer.

Methods: This is a cross-sectional study using survey data. We accessed data sets from the 2015/16 Canadian Community Health
Survey (CCHS) and reviewed the records of adults (> 18 yr) with a history of cancer who were prescribed medication in the previous
12 months. We collected information about sociodemographic features, health behaviours and CRMU, and conducted a multivariable
logistic regression analysis for factors associated with CRMU.

Results: A total of 8581 participants were eligible for the current study. In the weighted multivariable logistic regression analysis, the
following factors were associated with CRMU: younger age (odds ratio [OR] 2.55, 95% confidence interval [Cl] 1.79-3.63), female
sex (male sex v. female sex OR 0.62, 95% CI 0.44—0.88), Indigenous racial background (Indigenous v. White OR 2.37, 95% CI 1.49—
3.77), unmarried status (OR 1.59, 95% CI 1.09-2.30), poor self-perceived health (excellent v. poor self-perceived health OR 0.36,
95% Cl 0.17-0.77), lower annual income (< $20 000 v. income > $80 000 OR 3.08, 95% CI 1.75-5.41) and lack of insurance for pre-
scription medications (OR 2.49, 95% CI 1.77-3.50).

Interpretation: The toll of CRMU among adults seems to be unequally carried by women, racial minorities, and younger (< 65 yr)
and uninsured patients with cancer. Discussion about a national pharmacare program for people without private insurance is

needed.

ccording to the Canadian constitution and the Canada

Health Act, health care is a provincial jurisdiction,

but each province needs to provide medically neces-
sary interventions to receive federal transfer payments.!
Therefore, and with very few exceptions, provincial health
care insurance plans cover all procedures and treatments
deemed medically necessary for cancer treatment.?

However, most jurisdictions do not cover supportive care
medications as part of the cancer treatment plan, and the onus
is on the patient to purchase their own medications. Patients
who do not have drug coverage need to pay full out-of-pocket
costs for these medications, and those with drug plans may
have copayments according to the terms of their plans.

In recent years, there has been a move to using oral medica-
tions instead of intravenous medications as a premedication to
chemotherapy because of decreases in the supply of intrave-
nous medications and the need to reduce the length of time
spent administering intravenous medications in chemotherapy
clinics. This practice has further shifted the burden of purchas-
ing supportive care medications to the patient.” Moreover,
provincial insurance plans apply only to eligible people, includ-
ing Canadian citizens, permanent residents and some residents
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on temporary visas. It is not uncommon for some groups, such
as temporary workers or other migrants, to be ineligible for
health care services, including cancer care. Moreover, in some
provinces, Canadian citizens and permanent residents have to
wait 3 months before their provincial coverage starts if they are
moving from outside of the country.*

All the above factors contribute to the ongoing problem of
cost-related medication underuse (CRMU), where people
either do not fill a prescription or skip doses of a prescribed
medicine because of financial hardship and lack of prescrip-
tion medication coverage.’ Although the prevalence of
CRMU in Canada and associated factors have been previously
evaluated among patients without cancer,"® the prevalence
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and associations of CRMU among patients with cancer and
survivors require further study in a national cohort. A cancer
diagnosis brings with it long-term socioeconomic and medical
challenges. Many cancer survivors are left with a host of medi-
cal problems and treatment-related disabilities that prevent
them from working to provide for themselves, their families
and their medical expenses.”'” Thus, the burden of CRMU is
expected to be higher in this subgroup.

Our objective was to assess the patterns of CRMU among
Canadian adults with cancer in a contemporary population-
based cohort. Our main hypothesis was that insurance cover-
age for prescription medications and higher socioeconomic
status are associated with less CRMU among adults with a
history of cancer in Canada.

Study design and data source

This study is a cross-sectional study using data from the
Canadian Community Health Survey (CCHS). The CCHS is
an annual national survey that provides population-level data
on the social determinants of health, health behaviours and
experiences of Canadians with the health care system.!" It thus
provides a good data source to evaluate sociodemographic fac-
tors associated with nonadherence and underuse of prescribed
medications.

It is estimated that the CCHS is representative of about
97% of Canadians. Its sampling strategy follows a combina-
tion of area and phone list framing, in addition to random
dialing in some health regions. Underrepresentation has been
reported for people in some Quebec health regions, full-time
members of the Canadian Armed Forces and people living in
Indigenous settlements. Further information about the sam-
pling strategy of the CCHS is provided in its publicly avail-
able documents.!? The current study is based on CCHS data
sets for 2015/16 because detailed information about CRMU
and insurance coverage was provided in these data sets.

Study population

We used the following criteria for cohort selection based on
questions within CCHS data sets: adult (> 18 yr) participants
with a history of cancer, defined by answering yes to whether
or not the participant had cancer or had received a diagnosis
of cancer, and with complete information about CRMU,
defined by whether the participant did or did not fill or collect
a prescription for medicine or skipped doses of their medicine
because of cost in the previous 12 months (i.e. question
PEX_090 of the survey). We excluded participants who were
not prescribed a medication in the previous 12 months.

Data collection

We included the following variables from each participant,
where available: age at survey completion, sex, racial back-
ground (White, Indigenous or other), marital status, income,
insurance coverage for prescription medications (yes or no),
type of insurance (governmental, employer, association or pri-
vate), educational level, self-perceived health and mental
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health status, food security (defined by whether or not the
participant had been worried that food would run out in the
previous 12 months), working status in the previous week
(working, absent or did not have a job) and emergency depart-
ment visits and overnight hospital admission visits in the pre-
vious 12 months. Based on whether participants reported a
current or past diagnosis of cancer, they were classified into
current patients with cancer or cancer survivors. We reviewed
the presence of self-reported comorbidities, namely asthma,
chronic obstructive pulmonary disease, sleep apnea, fibromy-
algia, arthritis, osteoporosis, hypertension, dyslipidemia, heart
disease, stroke, diabetes mellitus, migraine, mood disorder
and anxiety disorder. We coded marital status as married
versus unmarried (i.e., common-law relationship, widow/
divorced/separated or single).

Statistical analysis

To account for the complex sampling approach of CCHS, we
weighted all analyses. We used y? tests of categorical variables
(age, insurance status and other sociodemographic character-
istics) to determine differences between participants who did
or did not have a history of CRMU. We used multivariable
logistic regression to evaluate the factors associated with
CMRU among all participants. This model included age at
survey completion, sex, racial background, marital status,
income, insurance coverage, educational level, self-perceived
health and self-perceived mental health. We chose these fac-
tors based on previous studies evaluating CRMU in other
jurisdictions.” We did not include the presence of comorbidi-
ties in this model because of the potential for multicollinearity
between the presence of comorbidities and self-perceived
health and self-perceived mental health (i.e., the presence of
comorbidities should correlate significantly with each of these
variables), as well as between each of these comorbidities (e.g.,
between stroke and heart disease or between anxiety and
mood disorders). This was not formally tested, as the number
of participants reporting each comorbidity was very small. We
did not use imputation methods and we excluded participants
with missing variables from regression analyses.

To assess the impact of working status (i.e., unemploy-
ment) on CRMU, we conducted another multivariable logis-
tic regression analysis among adults with cancer younger than
65 years, including the same variables as detailed above, with
the exclusion of age (as we limited the analysis to participants
< 65 yr) and including working status from the previous week.
We focused on this age group under the assumption that
many adults older than 65 years are retired and because, in
many Canadian jurisdictions, these older adults would be cov-
ered by provincial senior drug plans.

We conducted all statistical analyses using STATA soft-
ware (version 14.0).

Ethics approval

Because this study was based on the publicly available, open
licence, anonymized data set, ethical approval was not
required (as clarified by article 2.2 of the Tri-Council Policy
Statement [TCPS2])."*
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The CCHS response rate was 59.5% in 2015/16, with a total
of 109 660 participants. Appendix 1, Supplementary Figure 1,
available at www.cmajopen.ca/content/9/2/E474/suppl/DCl,
provides a flowchart for the participant selection process. A
total of 8581 eligible participants were included in the current
study, including 460 participants (weighted frequency 5%)
who reported CRMU and 8121 participants who did not
report CRMU (weighted frequency 95%).

Comparing both groups, participants with CRMU were
more likely to be younger (< 65 yr), be female, be of Indige-
nous ethnicity, have poor self-perceived health and mental
health, have a higher burden of comorbidity, have lower
income, be unmarried and lack insurance for prescription
medications (Figure 1). Participants reporting CRMU were
also more likely to be admitted to hospital and experience
food insecurity in the previous 12 months (all p < 0.001)
(Table 1). Those patients were also more likely to visit the
emergency department in the previous 12 months (mean 1.55
v. 0.62 visits). There was no apparent difference in CRMU
between people with a current cancer diagnosis versus cancer
survivors (p = 0.941). Rates of CRMU within different Cana-
dian jurisdictions are shown in Figure 2; the rate was highest
in New Brunswick at 9.1% and lowest in Yukon at 0%.

Within the cohort of younger participants (< 65 yr),
CRMU was associated with not having a job. Among people
who did not have a job, the frequency of CRMU was 10.6%
compared with 5.2% among people who worked in the week

before survey completion (p < 0.001). Moreover, 18.6% of
younger (< 65 yr) participants with no insurance coverage
reported CRMU in the 12 months before survey completion.

The following factors were associated with CRMU in
weighted multivariable logistic regression analysis: younger
age (odds ratio [OR] 2.55, 95% confidence interval [CI] 1.79—
3.63), female sex (male v. female OR 0.62, 95% CI 0.44-0.88),
Indigenous racial background (Indigenous v. White racial
group OR 2.37, 95% CI 1.49-3.77), unmarried status (OR
1.59; 95% CI 1.09-2.30), poor self-perceived health (excellent
v. poor self-perceived health OR 0.36, 95% CI 0.17-0.77),
lower annual income (< $20 000 v. > $80 000 OR 3.08, 95%
CI 1.75-5.41) and lack of insurance for prescription medica-
tions (OR 2.49, 95% CI 1.77-3.50) (Table 2).

Among participants younger than 65 years, the same factors
were associated with CRMU, including female sex (male v.
female OR 0.63, 95% CI 0.40-0.99), Indigenous racial back-
ground (Indigenous v. White racial group OR 2.52, 95% CI
1.47-4.31), unmarried status (OR 1.75, 95% CI 1.10-2.78),
lower annual income (< $20 000 v. > $80 000 OR 2.82, 95%
CI 1.48-5.37) and lack of insurance for prescription medica-
tons (OR 3.14, 95% CI 2.00-4.95) (Appendix 2, Supplemen-
tary Table 1, available at www.cmajopen.ca/content/9/2/E474/
suppl/DC1). After controlling for all other variables in the
model, including insurance and income, working status was
not independently predictive of CRMU, (no job v. working in
previous week OR 1.04, 95% CI 0.65-1.66). There was no
clear evidence of multicollinearity between working status and
insurance (unweighted Pearson 7 = 0.044).
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CRMU frequency, %
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Trade, union or student
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Type of prescription medication coverage

Figure 1: Frequency of cost-related medication underuse (CRMU) according to the type of medication insurance coverage.
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Table 1 (part 1 of 2): Weighted frequencies of baseline characteristics among
participants, according to cost-related medication underuse (CRMU) in the
previous 12 months*
Weighted Weighted
population with population without
Variablet CRMU, % CRMU, % p value
Age, yr < 0.001
18-64 671 46.1
> 65 32.9 53.9
Sex < 0.001
Male 25.9 40.7
Female 741 59.3
Racial background < 0.001
White 82.7 89.0
Indigenous 10.4 3.1
Other 6.9 79
Marital status < 0.001
Married 33.2 58.0
Unmarried 66.8 42.0
Self-perceived health < 0.001
Excellent 5.1 10.7
Very good 11.8 29.1
Good 34.6 35.4
Fair 27.0 16.2
Poor 215 8.6
Self-perceived mental health < 0.001
Excellent 14.0 30.4
Very good 32.1 35.2
Good 30.5 25.5
Fair 18.8 7.0
Poor 4.6 19
Total household income, $ < 0.001
<20 000 19.4 9.0
20 000-39 999 324 20.1
40 000-59 999 21.0 174
60 000-79 999 11.6 14.3
> 80 000 15.6 39.2
Education 0.923
Less than secondary school 16.9 17.9
Secondary school 24.0 23.2
Postsecondary education 59.1 58.9
Working status (previous 0.004
week)
Worked at a job or business 34.0 415
Absent from work or 3.6 5.1
business
Did not have a job 62.4 53.4
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Table 1 (part 2 of 2): Weighted frequencies of baseline characteristics among
participants, according to cost-related medication underuse (CRMU) in the
previous 12 months*
Weighted Weighted
population with population without

Variablet CRMU, % CRMU, % p value
Insurance for prescription < 0.001
medications

Yes 65.0 84.5

No 35.0 15.5
Cancer status 0.941

Current diagnosis 20.8 20.6

Survivor 79.2 79.4
Overnight hospital visits in the < 0.001
previous 12 months

Yes 275 14.4

No 72.5 85.6
Worried food would run out in < 0.001
the previous 12 months

Often true 23.2 1.8

Sometimes true 19.5 4.4

Never true 57.3 93.8
Comorbiditiest < 0.001

No comorbidities 5.9 15.8

One comorbidity 19.0 23.1

More than 1 comorbidity 75.1 61.1
*Of the 109 660 respondents to the Canadian Community Health Survey 2015/16, 8581 eligible participants
were included in the current study (460 participants [weighted frequency 5%] who reported CRMU; 8121
participants who did not report CRMU [weighted frequency 95%)]).
tSome respondents were missing information for the following variables: marital status (n = 20), self-
reported health (n = 40), self-reported mental health (n = 21), income (n = 8), education (n = 119), food
security (n = 3033), working status (n = 2555), comorbidities (n = 353).
Comorbidities: asthma, chronic obstructive pulmonary disease, sleep apnea, fiboromyalgia, arthritis,
osteoporosis, hypertension, dyslipidemia, heart disease, stroke, diabetes mellitus, migraine, mood disorder
and anxiety disorder.

Our evaluation of the patterns of CRMU among Canadian
adults with cancer in a contemporary population-based study
suggests that CRMU is not uncommon in this population.
The toll of the problem seems to be unequally carried by
women, racial minorities and younger (< 65 yr) uninsured
adults. These results should lead to a real discussion about the
role of a national pharmacare program in covering expenses
for prescription medications for these patients.

Canada prides itself on its publicly funded health care sys-
tem that provides coverage for all interventions deemed medi-
cally necessary. In the context of cancer care, the public health
care system covers the expenses of necessary investigations and
most of the approved anticancer treatments. However, people
with a history of cancer may have other medical conditions
requiring treatment with medications that may not be covered
by provincial health insurance. Given the association of cancer
diagnoses and treatments with unemployment and long-term
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disability,”” consequences can be severe for patients dealing
with the short- or long-term effects of cancer and its treatment
and who are unable to afford medications. Equally alarming is
our observation that many people with CRMU are struggling
with food insecurity, given recent data suggesting higher mor-
tality among Canadians struggling with food insecurity.'®!” It
is possible that, among this group, the lack of financial means
to provide for food is an indirect result of medication expenses.
It is also important to highlight that linking drug plans to
employment means that people who are chronically unem-
ployed or underemployed (including many patients with can-
cer and survivors) are going to be affected disproportionately.
This is an important argument in favour of a universal drug
coverage plan, regardless of employment status.

The toll of these expenses seems to be unequally carried by
some vulnerable subgroups, including women and racial minor-
ities, which may be the result of the lower socioeconomic status
of these groups and subsequent inability to cover the expenses
of medications.!® This is also consistent with previous studies
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Figure 2: Geographic distribution of cost-related medication underuse (CRMU) among adults with a history of cancer across different

Canadian jurisdictions.

suggesting worse cancer-specific and noncancer-specific out-
comes of patients with cancer of lower socioeconomic status
compared with those of higher socioeconomic status.'*?
Younger (< 65 yr) adults with a history of cancer seem to
be particularly affected by CRMU, which may be related to
the fact that, within most Canadian jurisdictions, old age secu-
rity plans provide some form of prescription medication cov-
erage. We observed, however, that people with governmental
insurance still have considerable CRMU (5.2%, Figure 1).
This type of insurance is usually provided to older people as
part of old age security programs, as well as to those on dis-
ability and income supports. We need to evaluate why gov-
ernmental coverage is underperforming compared with other
forms of coverage. Of note here is that many people with drug
plans still have copayments, and if some of the drugs are
expensive, like many supportive medications for patients with
cancer, they still may not be able to afford the copayment.
Moreover, some drug plans have annual or lifetime caps on
how much they reimburse participants, leading some people
to run out of coverage or to decide not to use up their coverage

for this condition. This problem could be exacerbated for
plans intended to cover whole families.

Although these data were collected before the COVID-19
pandemic, there have been issues during the pandemic
related to dispensing drugs in 1-month supplies, leading to
more dispensing fees for patients. Under normal circum-
stances, many oncologists prescribe supportive cancer care
medications to supply all scheduled cycles at once. This may
not be feasible in the COVID-19 era; so, these ancillary costs
also increase out-of-pocket expenses for many patients with
cancer and survivors.

Acknowledging the differences in health care organiza-
tion and delivery between Canada and the United States, it
remains valuable to compare the results of the current study
with contemporary US studies evaluating CRMU. In a
recent study based on the National Health Interview Survey
(2011-2017) in the US, the implementation of patient pro-
tection and the Affordable Care Act led to a decrease in
CRMU among cancer survivors, particularly those younger
than 65 years and those with lower income.?* These findings
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Table 2: Weighted multivariate logistic regression for factors
associated with cost-related medication underuse in the
overall cohort*

Factors OR (95% ClI)
Age, yr

>65 Reference

18-64 2.55 (1.79-3.63)
Sex

Female Reference

Male 0.62 (0.44-0.88)
Racial background

White Reference

Indigenous 2.37 (1.49-3.77)

Other 0.86 (0.49-1.52)
Marital status

Married Reference

Unmarried 1.59 (1.09-2.30)
Self-perceived health

Poor Reference

Excellent 0.36 (0.17-0.77)

Very good 0.26 (0.12-0.53)

Good 0.56 (0.29-1.07)

Fair 0.80 (0.43-1.46)
Self-perceived mental health

Poor Reference

Excellent 0.60 (0.25-1.42)

Very good 1.11 (0.46-2.70)

Good 1.04 (0.43-2.49)

Fair 1.29 (0.57-2.90)
Total household income, $

>80 000 Reference

<20 000 3.08 (1.75-5.41)

20 000-39 999 3.32 (1.95-5.64)

40 000-59 999 2.68 (1.62-4.42)

60 000-79 999 1.82 (0.93-3.55)
Education

Postsecondary education Reference

Less than secondary school 0.66 (0.39-1.09)

Secondary school 0.84 (0.59-1.21)
Insurance for prescription medications

Yes Reference

No 2.49 (1.77-3.50)

Note: Cl = confidence interval, OR = odds ratio.
*Participants with missing variables were excluded (2.9%); 8333 participants
(97.1%) were included in the logistic regression analysis.
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highlight the positive impact of national programs providing
medication coverage for vulnerable groups. In another US
study, also based on the National Health Interview Survey
(2013-2015), adolescent and young adult cancer survivors
were more likely to report CRMU and subsequent nonad-
herence to prescribed medications.!?

Our results suggest that people with CRMU were more
likely to visit emergency departments and be admitted to hos-
pital. Although this may be related to the observed imbalance
in baseline comorbidities or other possible confounders, this
also might suggest that apparent cost savings from the lack of
universal prescription medication coverage may ultimately
result in higher costs to public health care systems through
hospital admissions and other sequelae. This question needs
to be formally addressed in a cost-effectiveness study.

Limitations

The self-reporting design of the CCHS regarding the diag-
nosis of cancer, insurance coverage and CRMU might raise
some concerns regarding a possible bias in reporting.
Although this is a possibility, many studies evaluating
CRMU in Canada, the US or elsewhere are based on similar
self-reporting surveys (e.g., the National Health Interview
Survey in the US). For practical reasons, it is extremely dif-
ficult to answer these questions with a sufficiently large size
of participants using prospective research designs. As with
previously published CCHS studies, information about pri-
mary cancer site, treatment and stage are not available.
Granular details about the medication being underused, and
possible linkage to overall and cancer-specific mortality are
also not available. Although these are relevant data, we know
the serious consequences of medication nonadherence among
patients with cancer, as well as the general population, from
previous population-based studies.?*** A more recent CCHS
data set covering 2017/18 has been recently released. How-
ever, complete information about CRMU (variable PEX_090)
cannot be found in the 2017/18 data set. These limitations
need to be counterbalanced with the strengths of this study,
including the contemporaneous nature of data collection, its
large sample size, as well as its broad national view, providing
information about important interjurisdictional differences
in Canada.

Conclusion

Cost-related medication underuse is not uncommon among
adults with cancer in Canada. The toll of the problem seems
to be unequally carried by women, racial minorities, and
adults younger than 65 years and people who are uninsured.
Discussion about a national pharmacare program for people
who are uninsured is needed.
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