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    Abstract
Background:  Many Canadians face substantial out-of-pocket charges for prescription drugs. Prior work suggests that this causes some patients to not take their medications as prescribed; however, we have little understanding of whether charges for prescription medicines lead patients to forego basic needs or to use more health care services. Our study aimed to quantify the consequences of patient charges for medicines in Canada.

Methods:  As part of the 2016 Canadian Community Health Survey, we designed and fielded cross-sectional questions to 28 091 Canadians regarding prescription drug affordability, consequent use of health care services and trade-offs with other expenditures. We calculated weighted population estimates and proportions, and used logistic regression to determine which patient characteristics were associated with these behaviours.

Results:  Overall, 5.5% (95% confidence interval 5.1%-6.0%) of Canadians reported being unable to afford 1 or more drugs in the prior year, representing 8.2% of those with at least 1 prescription. Drugs for mental health conditions were the most commonly reported drug class for cost-related nonadherence. About 303 000 Canadians had additional doctor visits, about 93 000 sought care in the emergency department, and about 26 000 were admitted to hospital at the population level. Many Canadians forewent basic needs such as food (about 730 000 people), heat (about 238 000) and other health care expenses (about 239 000) because of drug costs. These outcomes were more common among females, younger adults, Aboriginal peoples, those with poorer health status, those lacking drug insurance and those with lower income.

Interpretation:  Out-of-pocket charges for medicines for Canadians are associated with foregoing prescription drugs and other necessities as well as use of additional health care services. Changes to protect vulnerable populations from drug costs might reduce these negative outcomes.


All Canadian residents receive comprehensive public insurance for medically necessary hospital and physician services. As a result, patients do not have to pay for such services when they use them. However, prescription drugs are covered through a mix of public and private insurance plans and out-of-pocket payments by patients.1 Across the population, people make these payments for 4 reasons: 1) if they do not have drug coverage, 2) for drugs not covered by an insurance plan, 3) to satisfy the deductible requirements of public or private insurance coverage and 4) to pay the out-of-pocket per-prescription charges common to most public and private drug plans.2 Overall, these payments are substantial: in 2014, Canadian households paid an estimated $6.5 billion out of pocket for prescription drugs - 22% of total prescription drug expenditures.3
As a result of having to pay for prescription drugs out of pocket, many Canadians skip doses or reduce dosages, delay refilling prescriptions or do not fill prescriptions at all to reduce their drug costs - a phenomenon known as cost-related nonadherence.4 The largest study to date showed that, in 2007, 9.6% of Canadians who received a prescription did not take the drug as prescribed because of cost.4 Prior surveys have also suggested that Canada has higher rates of cost-related nonadherence than other countries with universal health care systems.5 Despite the frequency with which Canadians forego medicines owing to cost, little is known about other consequences of patient charges for medicines. Survey studies in the United States have suggested that cost-related nonadherence has negative implications for health, and many people trade off drug costs with the costs of other basic needs.6,7 Surveys conducted to date in Canada, however, have not investigated such behaviours, nor have they investigated differences in the reporting of cost-related nonadherence by some groups (e.g., different ethnicities) or studied which drugs are not adhered to due to cost.4,8 Therefore, our study aimed to quantify the consequences of patient charges for medicines in Canada.
Methods
Data sources
Our study used the Canadian Community Health Survey, an annual telephone survey of the community-dwelling household population aged 12 years or more that covers 98% of the population.9 The survey uses separate sampling frames for adults aged 18 years or more and children aged 12-17, with a target sample size over a 2-year collection period of 120 000 for adults and 10 000 for children across all Canadian provinces and territories. It has been frequently used in prior research studies on a wide range of topics, including estimates of cost-related nonadherence.4,10,11
Working in collaboration with Statistics Canada, we designed a module containing a broad set of questions regarding the consequences of out-of-pocket drug costs.12 All the questions in the module were based on validated questions used in previous studies or in previous versions of the Canadian Community Health Survey.4,7,8,13-16 Some questions were also informed by our team's recent qualitative study of cost-related nonadherence.17 The entire module underwent qualitative testing by Statistics Canada, which involved 13 in-depth one-on-one interviews lasting 45-60 minutes that were conducted in French or English. We implemented all the recommendations that arose from the findings of the qualitative testing to try to reduce potential sources of bias. The module was fielded over the first 6 months of 2016. Questions assessing various consequences of out-of-pocket charges for drugs included:
Cost-related nonadherence: 2 questions assessing various types of cost-related nonadherence (not filling, skipping doses, reducing dosage, delaying refilling) and what conditions foregone drugs were intended to treat. For this section, we selected common health conditions that are frequently treated with prescription drugs, such as heart disease, diabetes and mood disorders. We also asked how much the most recent foregone prescription was going to cost the patient.
Health consequences that led to additional use of health care services: additional physician visits, emergency department visits and hospital stays resulting from cost-related nonadherence.
Trade-offs: what was foregone in order to afford medicines (e.g., food, heat).
A single person from each household was invited to participate in the survey.

Statistical analysis
We used the survey questions to calculate national estimates of totals and proportions for specific outcomes. We developed 3 logistic regression models to determine what factors were associated with reporting 1) any type of cost-related nonadherence, 2) any health system consequence and 3) any spending trade-off. Our models included variables shown to be associated with cost-related nonadherence in prior studies, along with new variables such as ethnicity.4,18 When reporting results, we use the term "Aboriginal persons" to maintain consistency with the Canadian Community Health Survey question regarding Indigenous Peoples ("Are you an Aboriginal person?"). We estimated the first model using data for all Canadians who reported a prescription in the previous year, the second among all survey respondents and the third among all Canadians who reported any out-of-pocket prescription drug spending in the prior year.
To account for the complex sampling design of the survey, we used the provided survey weights for all estimates and models, and calculated confidence intervals using bootstrapping.19 As our initial examination revealed a total of 5.9% of missing data across all variables and a maximum of 3.6% missing data for any one variable, we used multiple imputation methods to fill in missing values for all independent variables.20 We used a multistep process whereby we first imputed values for education level, as it had the highest number of missing values. We then used these imputed education values in the imputation of insurance and continued until all variables were complete.21 We imputed 5 data sets for the regression models, which were then recombined to fully incorporate the necessary variance adjustments.

Ethics approval
This study was approved by the University of British Columbia Behavioural Research Ethics Board.


Results
Descriptive characteristics
The module was completed by 28 091 respondents, with a Canada-wide response rate of 61.8%. The descriptive characteristics and responses regarding cost-related nonadherence are shown in Table 1. Unadjusted rates of cost-related nonadherence were highest among younger adults, those with poorer self-reported health, those with lower incomes, those with no drug insurance, and those with higher use and spending on prescription drugs.
View this table:	View inline
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Table 1:   Sociodemographic and health characteristics and prevalence of cost-related nonadherence among respondents to the Canadian Community Health Survey, January-June 2016



Cost-related nonadherence
Overall, 5.5% (95% confidence interval [CI] 5.06%-6.00%) of respondents reported 1 or more types of cost-related nonadherence in the previous year - an estimated $1.69 million (95% CI $1.55 million-$1.85 million) (Table 1). This represented 8.2% (95% CI 7.48%-8.92%) of those who received a prescription.
Our multivariate model showed that several characteristics were associated with higher odds of reporting cost-related nonadherence, including female sex, age 18-44 years, poorer health status, lower income status and lack of prescription drug insurance (full model results are presented in Appendix 1, available at www.cmajopen.ca/content/6/1/E63/suppl/DC1). Of note, respondents identifying as Aboriginal had 1.92 (95% CI 1.27-2.91) higher odds of reporting cost-related nonadherence. Most provinces had significantly higher rates of cost-related nonadherence than did Quebec, with the highest rates observed for British Columbia.
Drugs to treat almost every condition we asked about were foregone owing to cost-related nonadherence, with the highest prevalence for depression, anxiety or other mental health conditions (21.4% [95% CI 17.99-24.87]) (Table 2). The out-of-pocket cost of the most recent foregone prescription varied, with half of prescriptions costing $51-$200. Notably, nearly one-third of those who reported cost-related nonadherence (an estimated 427 966 people) reported that their most recent forgone prescription would have cost $50 or less.
View this table:	View inline
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Table 2:   Types of drugs foregone and cost of prescriptions foregone owing to cost-related nonadherence



Health care system consequences
Based on the number of survey respondents reporting health care systemconsequences, we estimated that 374 461 Canadians (95% CI 308 263-440 659) - 24.1% [95% CI 20.56%-27.59%] of those who reported cost-related nonadherence - reported cost-related nonadherence that led to use of health care services they would not have needed otherwise (Table 3). This included 303 341 people (95% CI 242 651-364 032) who reported an additional physician visit, 93 295 (95% CI 63 451-123 139) who reported an additional emergency department visit and 26 423 (95% CI 14 502-38 345) who reported an additional hospital stay.
View this table:	View inline
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Table 3:   Additional use of health care services resulting from cost-related nonadherence


Logistic regression analysis showed that similar characteristics were associated with reporting health care system consequences as with cost-related nonadherence and foregoing spending (Appendix 2, available at www.cmajopen.ca/content/6/1/E63/suppl/DC1). This included Aboriginal ethnicity, age 18-44 years, lower income, lack of drug insurance and number of chronic conditions. Notably, females had nearly twofold higher odds of reporting use of health care services as a result of cost-related nonadherence (odds ratio 1.94 [95% CI 1.27-2.95]) compared to males.

Trade-offs with other expenses
Charges for prescription drugs led Canadians to reduce spending in other areas, including basic necessities. We estimated that 1.45 million (95% CI 1.31 million-1.58 million) Canadians reduced spending on other areas of their budgets owing to drug costs (Table 4). This included 729 706 people (95% CI 637 166-822 246) spending less on food, 238 611 (95% CI 180 067-297 155) spending less on other health care expenses and 238 178 (95% CI 182 771-293 584) spending less on heat. Our multivariate results suggested that many of the same factors were associated with spending less in other areas as with reporting cost-related nonadherence, including being a younger adult (age 18-44 yr), lacking prescription drug insurance, lower income and poorer health status (Appendix 3, available at www.cmajopen.ca/content/6/1/E63/suppl/DC1).
View this table:	View inline
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Table 4:   Expenditure areas in which trade-offs were made in order to afford prescription drugs 




Interpretation
We found that out-of-pocket charges for prescription drugs had important implications, leading patients to not take prescription drugs, to use more health care services than they would have otherwise and to forego other household spending. These behaviours were all more common among younger adults, lower-income groups and those without drug insurance. We also found significant associations, with increased rates of 2 or more behaviours for females, Aboriginal peoples and those with poorer health status.
Our findings support recommendations that prescribers consider whether patients can afford their medications.22 Our findings also suggest that prescribers might consider asking whether patients are making related trade-offs. Furthermore, prescribers should be aware of the higher potential for cost-related nonadherence, and related trade-offs, in female patients, Aboriginal persons and those with poorer health status. The characteristics of Canadians who engaged in trade-offs and experienced health consequences appear similar to those of people experiencing cost-related nonadherence in other countries. For example, in the US, the rate of cutting back on other spending was higher among women, younger people, nonwhite people and those with low income.6 High rates of trade-offs have also been shown among patients with chronic obstructive pulmonary disease in Australia and those with arthritis and diabetes in the US.23-25
Prescribers should also be aware that cost-related nonadherence was not limited to expensive medications. This is consistent with our team's qualitative findings suggesting that patients' very individual decisions about taking particular prescriptions are driven primarily by their own assessment of the importance of the medication and the flexibility of their budget.17 Taken together, this indicates that, although certain personal characteristics are likely to help identify patients who are at higher risk for cost-related nonadherence or trade-offs, clinicians should be aware that the decisions patients make are likely very individual. Changing clinical systems to support discussions with patients, with comparative information on drug costs, would also likely help physicians consider what to prescribe, with a view to minimizing the negative effects of cost-related nonadherence.26 Finally, clinicians should consider that drugs for mental health conditions were the most commonly reported drug class for cost-related nonadherence and should be particularly cognizant of cost with patients with these disorders.
The higher rate of cost-related nonadherence among Aboriginal peoples likely results from structural barriers in the health care system. First, although the First Nations and Inuit Health Branch of Health Canada provides universal prescription drug coverage to eligible patients through the Non-Insured Health Benefits Program, more than half of Aboriginal people in Canada do not qualify for this coverage.27 Second, direct reimbursement is available to clients of this program only if they fill prescriptions at pharmacies registered with the program. Otherwise, clients must pay the full cost of their drug upfront and submit a claim for reimbursement.28 We are unaware of any public record of registered pharmacies, so the extent to which this might present a barrier is unclear. Finally, there is a large and growing body of literature regarding the structural racism and violence Indigenous patients face when accessing primary health care in Canada. These experiences have a significant impact on health.29-32 These routine experiences of discomfort and shame when interacting with the health care system can contribute to higher rates of cost-related nonadherence, for example, because Indigenous patients may avoid consultations with physicians and pharmacists or may cut visits short without obtaining the necessary information.33
The prevalence of cost-related nonadherence in our study, 8.2%, is slightly lower than comparable past estimates: we previously found that 9.6% of those with a prescription in 2007 experienced cost-related nonadherence.4 This modest reduction may be the result of several policy and demographic factors' acting to provide better coverage to some segments of the population. For example, price negotiations by the provinces have likely resulted in more extensive listings on public drug plans. At the same time, more generic alternatives have become available for widely prescribed medicines,34 and large decreases in generic drug prices have been stimulated by changes in provincial policies.35 Finally, as the population has aged, a higher proportion of patients will have "aged into coverage" in provinces with age-based public drug entitlements, such as Ontario.
Limitations
As with any survey-based analysis, our results are necessarily based on patient report. Thus, they may be subject to recall and social desirability bias. However, recall bias (if present) would be likely to have made our estimates conservative.36 Self-report may also mean the reported trade-offs and additional use of health care services may not have been causally related to drug charges. However, we know from prior studies that out-of-pocket costs for prescription drugs can be related to higher use of other health care services.37 Furthermore, although we had hoped to link cost-related nonadherence and trade-offs with specific insurance design features (such as coinsurance and deductibles), we found in pilot testing that the vast majority of respondents could not reliably describe these features of their own coverage. Therefore, we did not include them in our final survey instrument.

Conclusion
Our results confirm that cost remains a barrier to obtaining prescription medicines for many Canadians. This exists for medicines across a variety of clinical conditions and costs and results in adverse consequences for both patients and the health care system. There are many avenues through which governments might act to reduce cost-related nonadherence.38 Policies that reduce cost-related nonadherence should be investigated to see whether they reduce use of health care services that is a consequence of cost-related nonadherence and also allow Canadians who are currently disadvantaged in access to prescription drugs to avoid trade-offs with other essential spending.

Supplemental information
For reviewer comments and the original submission of this manuscript, please see www.cmajopen.ca/content/6/1/E63/suppl/DC1.
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