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Abstract
Goal To determine patient-reported financial and family burden associated with treatment of cancer in the previous 28 days
across Canada.
Methods A self-administered questionnaire (P-SAFE v7.2.4) was completed by 901 patients with cancer from twenty cancer
centres nationally (344 breast, 183 colorectal, 158 lung, 216 prostate) measuring direct and indirect costs related to cancer
treatment and foregone care. Monthly self-reported out-of-pocket-costs (OOPCs) included drugs, homecare, homemaking,
complementary/ alternative medicines, vitamins/supplements, family care, accommodations, devices, and “other” costs. Travel
and parking costs were captured separately. Patients indicated if OOPC, travel, parking, and lost income were a financial burden.
Results Mean 28-day OOPCs were CA$518 (US Purchase Price Parity [PPP] $416), plus CA$179 (US PPP $144) for travel and
CA$84 (US PPP $67) for parking. Patients self-reporting high financial burden had total OOPCs (33%), of CA$961 (US PPP
$772), while low-burden participants (66%) had OOPCs of CA$300 (US PPP $241). “Worst burden” respondents spent a mean
of 50.7% of their monthly income on OOPCs (median 20.8%). Among the 29.4% who took time off work, patients averaged
18.0 days off. Among the 26.0% of patients whose caregivers took time off work, caregivers averaged 11.5 days off. Lastly, 41%
of all patients had to reduce spending. Fifty-two per cent of those who reduced spending were families earning < CA$50,000/
year.
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Conclusions In our Canadian sample, high levels of financial burden exist for 33% of patients, and the severity of burden is
higher for those with lower household incomes.
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Introduction

Cancer treatment consumes significant public and private ex-
penditures, with the most recent published direct medical
costs for cancer care in Canada estimated at CA$7.5 billion
for 2012 [1]. This does not account for indirect costs related to
lost income borne by patients and caregivers, for which the
only Canadian estimates are from 2009 and suggest burdens
between CA$2.95 and CA$3.18 billion [2].

Access to publicly funded healthcare, as in Canada, implies
that financial burden should not limit the delivery of, or access
to, cancer treatment. However, several Canadian studies have
suggested this is not so [3–6]. Substantial economic burden or
out-of-pocket costs (OOPCs) exist in Canada and other pub-
licly funded countries, like Australia, Ireland, and the UK
[7–11]. Financial burdens exist for patients with cancer and
their families in Canada because not all aspects of care are
fully funded. For example, 18–64 years old are not covered
for ambulatory drugs in 7 of 10 provinces, homecare has
monthly limits in all provinces, and certain diagnostics and
procedures are not funded by provincial governments. Co-
payments, unfunded care, and lost income for patients and
families can result in financial challenges. Hence, policies
and programmes such as income replacement and means-
based medical care are in place to partially mitigate these
financial shocks to patients and their families in most
provinces.

The Canada Health Act (CHA) [12] defines terms and con-
ditions which must be met by provincial plans to receive fed-
eral funding. The CHA specifies health services (medically
required hospital and physician services only) which the fed-
eral government agreed to partially fund with the provinces.
When the CHA came into effect in 1984, most health services
were delivered by physicians or in hospitals. That model is
less applicable today, as provision and location of care are
evolving. Healthcare services delivered outside the hospital/
physician model and the requirements of the CHA include
outpatient prescription drugs, homecare, allied healthcare,
complementary/alternative medicines (CAM), vitamins/sup-
plements, devices, family support, and other direct
treatment-related charges (e.g. private hospital room charges).
Gaps in these services exist and have financial consequences
for patients and their families (e.g., reductions in monthly
limits for covered homecare services, higher deductibles for
drugs in private plans).

Gaps and challenges have been examined in Canada [3–6]
and elsewhere [7–11], but few studies examined all aspects of

financial burden (often labelled financial toxicity in extreme
cases) [13]. To develop a comprehensive picture, we included
OOPCs, lost income, and treatment-related travel as these
were commonly measured in most studies highlighted in a
recent systematic review of expenses in developed countries
[14].

The intent of this research was to (1) quantify financial
burdens in the current Canadian environment; (2) describe
patient-reported levels of financial burden; (3) compare differ-
ences in actual and perceived financial burden across income,
education, and age categories; (4) compare actual and per-
ceived differences across tumour types (breast, colorectal,
lung, prostate); and (5) examine the impact of actual and per-
ceived financial burden on patients’ and caregivers’ incomes.
Ongoing measurement of these patient costs is important as
they have increased in the last few decades as government
budgets are constrained and pharmaceuticals and device costs
have increased [15]. We included each of these analyses as
they represent primary results and factors that are highlighted
in literature as important independent variables [10, 16–20].

Patients and methods

Patient population

Eligibility

Eligible participants were 18 years or older, able to read and
write English, with a minimum of 4 weeks of cancer treatment
(ideally still on active treatment), and for a diagnosis of breast,
colorectal, lung, or prostate cancer (the most common tu-
mours, representing 48% of all cancers in Canada) [21].

Recruitment

Eligible participants (N = 901) were enrolled at 20 Canadian
cancer centres (4 in BC, 6 in Alberta, 1 in Saskatchewan, 1 in
Manitoba, 6 in Ontario, 2 in the Atlantic provinces) between
May 1, 2016, and May 31, 2019. Centres accrued participants
over a 3- to 18-month period; start dates varied based on local
ethics board approval. Participants were recruited though var-
ious avenues: during cancer clinic visits when providers or
research associates (RA) were available; via posters directing
patients to an online data entry tool; through mail, using reg-
istry data (Manitoba only); or through the use of the Internet
panels (Recruited by Asking Canadians; https://www.
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askingcanadians.com). Cancer clinics were instructed to
accrue equal numbers of each tumour type, recognizing this
would not be possible in all centres. Variations in available
patients, willingness to participate in research, and current
health status impacted recruitment. Although the majority of
patients were on active treatment (68%), an appeal by
physicians and patients who still had expenditures after
active treatment resulted in a subset of patients beyond
active treatment (32%). With the diverse recruitment
strategies, recruitment rates could not be calculated, due to
the lack of information about the denominator. Selected
local research ethics boards approved a small compensation
for participants (i.e., $10 parking vouchers or $10 coffee
cards),

Data sources

The Patient Self-Administered Financial Effects questionnaire
(P-SAFE v7.2.4) was used to capture data in-person and on-
line. The availability of both paper and electronic methods
allowed patient choice for participation. The online tool
met all Canadian requirements for security and privacy regu-
lations, including storage at Canadian data centres. The ques-
tionnaire was designed based on previous work done by
Birenbaum [22] and Moore [23] and authors’ experience with
earlier versions of the P-SAFE [3]. Although other tools are
available to measure financial burden, they are less compre-
hensive, and many of the authors have experience with the P-
SAFE tool from past studies. We also have previous data from
this tool with which to compare current results.

The P-SAFE v7.2.4 questionnaire (see Electronic
Supplementary Material) is a comprehensive measure includ-
ing 31 questions, some with multiple parts. It includes details
on patient demographics (age, gender, education, income, em-
ployment status, marital status, living arrangements, residen-
tial geography), general health, duration of current cancer
treatment, current treatments received (chemotherapy, radia-
tion, surgery, doctor visits, emergency room visits, hospitali-
zations, in-home nursing services, physiotherapy services),
level of insurance coverage, employment details, OOPCs, per-
ceived financial burden, decisions to forego care, and time lost
from work for patients and their caregivers. Information on
stage of disease was not captured in this self-reported ques-
tionnaire, as it was thought that “patient-reported” cancer
stage is unreliable. Due to concerns about potential reduced
recruitment related to privacy concerns, we did not request
access to patient files to determine stage of disease.

OOPCs were classified by “type of expense” into the fol-
lowing categories: prescription drugs, in-home healthcare,
homemaking services, complementary and alternative medi-
cine (CAM), vitamins and supplements, family care, other
health professionals, accommodations/meals, devices/equip-
ment, and “other” costs. The perceived burden question

offered five choices: “no financial difficulty” (none), “small
financial difficulty” (small), “somewhat of a financial difficul-
ty” (somewhat), “large financial difficulty” (large), and “worst
possible financial difficulty” (worst).

Questions on time lost from work asked participants to
calculate reduced days and/or reduced hours in the previous
28 days, and whether government or employer partial or full
salary was available for both patients and up to three care-
givers. An iterative process (4 cycles) was used for develop-
ment of concept clarity, explanation text accuracy, and longi-
tudinal congruence (face, content, and predictive validity) for
the questionnaire and was assessed as high (n = 35) including
up to 4 applications/visits per person over 3 months (J Pole
et al., publication in progress).

Calculations and scoring

Some variables required calculations to determine costs.
OOPCs were calculated as the sum of drugs, homecare, home-
making, CAM, other health professionals, vitamins/supple-
ments, family care, accommodations, devices, and “other”
costs. Imputed travel costs were calculated based on travel
distance to the clinic, multiplied by the number of trips, and
then multiplied by CA$0.58/Km(Canada Revenue Agency
mileage rate at midpoint of recruitment) (https://www.
canada.ca/en/revenue-agency/services/tax/businesses/topics/
payroll/benefits-allowances/automobile/automobile-motor-
vehicle-allowances/automobile-allowance-rates.html).
Parking/fares were calculated based on cost per return trip
multiplied by the number of trips in the previous 28 days.
The calculation of lost income was based on days off work
(reported as mean and median lost days). Income loss was
calculated as number of days multiplied by the national aver-
age daily income rate, based on 235 workdays per year
(https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=
1110023901). In this regard, the income loss estimates are
likely high estimates as some partial compensation would
have diminished income losses to families.

The average family income for each participant was esti-
mated by calculating the midpoint of the “family income”
category chosen in the questionnaire. The value for those
earning > CA$100,000/year was entered as CA$110,000 (a
conservative estimate). Income was dichotomized based on
scatterplot observations and confirmed by t tests at
CA$50,000 per year. For “patient perceived burden,” re-
sponses were grouped into “high” and “low” burden, based
on the percentage of monthly family income (cut-off at medi-
an of 3%). This cut-off is frequently used for co-pay adjust-
ments in low-income drug plans (https://www.gov.mb.ca/
health/pharmacare/estimator.html). calculation of purchase
price parity (PPP) with the USA was obtained from the
OECD (https://data.oecd.org/conversion/purchasing-power-
parities-ppp.htm).
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Statistical and data analyses

Descriptive statistics

Information on participants demographics (age, income cate-
gories, education, and gender), tumour type, treatment pat-
terns, and information on the level of burden for participants,
including distributions and income effects, is presented as
means, medians, standard deviations, and ranges (Tables 1
and 2).

Analyses of variance (ANOVA)

ANOVAs were performed to identify differences in depen-
dent variables between different groups (independent vari-
ables) including tumour type, education, and income.
Appropriate statistical tests were applied based on equal or
unequal ANOVA variances. Where ANOVA showed statisti-
cally significant differences, the Tukey honest statistical dif-
ference (HSD) post-hoc test [24] was used. Where t tests were
undertaken, a variance ratio test was used to determine if var-
iances were equal, and the appropriate t test was then applied.

Multiple regressions

To improve understanding of the relative influence of multiple
independent variables to assist in identifying patients at finan-
cial risk, a single multiple linear regression model was struc-
tured that included the OOPC as the dependent variable and
age, income, and burden as the independent variables.

All analyses were performed using statistical software
RStudio v1.2.1335 [2019] (based on R platform v3.6).

Research ethics

Approval was obtained from McMaster University’s
Hamilton Integrated Research Ethics Board (HiREB #1743).
Sites local research ethics approvals were obtained from each
cancer centre.

Results

Participants

A total of 901 individuals participated in the survey.
Participants chose not to answer some questions leaving some
data fields incomplete (e.g., 8.2% selected “Do not
know/missing” for income). Data available through the
hosting website revealed the questionnaire took 20–35 min
to complete online.

Participants were evenly divided between male (45.6%)
and female (53.8%) (5 patients declared gender “other”).

The male/female mix varies by tumour type (Table 1).Mean
age was 61.3 years with variability between tumour types.
Those with breast cancer are youngest (55.5 years; SD 14.2),
and those with prostate cancer are oldest (67.6 years; SD 12.7)
[Table 1]. ANOVA results reveal a statistically significant age
difference between tumour types (F(3,427) = 41.95,
p < 0.001). Participants had a skewed education distribution,
with 8.2% of the sample having less than a high school edu-
cation and 73.0% having at least some university/college ex-
posure (Table 1).

The average duration of treatment for the participants was
just under 1 year (318 days; SD 328). The range of treatment
duration was 25 days to 2.7 years.

National participant expenditures

Aggregate mean monthly OOPCs for all patients with cancer
are CA$518/28 days (SD 1486) [US PPP $416] with an addi-
tional CA$179 (SD 737) [US PPP $144] related to imputed
travel, CA$84 (SD 266) [US PPP $67] for parking/fares, and a
combined CA$1733 for patient and caregiver lost income
(Table 2; salaries not converted to USD). The resulting overall
cost/28 days was CA$2514. Although those in early treatment
(< 1 year) had slightly higher costs than those beyond a year,
the difference was not statistically significant (CA$574 vs.
CA$404; t(510) = 1.53, p = 0.1269).

Dichotomizing burden

An analysis of burden across family income was undertaken
where low-burden responses (“none” and “small”) were com-
pared to higher burden responses (“somewhat”, “large”, and
“worst possible”). This was done because those reporting a
“somewhat”, “large”, or “worst possible” burden had OOPC
of a relatively high median percentage of family income
(9.7% (somewhat), 14.2% (large), and 20.8% (worst possi-
ble)). Conversely, those reporting lower burden had a median
OOPC of less than 3% of their family income (0.5% (none)
and 3% (small)). Therefore, grouping them in this way seemed
justified. This aggregated analysis shows a statistically signif-
icant difference (F(2,251) = 5.29 p = 0.0056) between low and
high-burden groups in the percentage of monthly income
spent on OOPC related to their cancer (Table 2).

Perceived participant financial burden

More than 33% of participants perceive their financial burden
to be high (Table 3). Those with lowest burden (among “no
burden”) had mean OOPCs of CA$214, and those with
highest (“large burden”) had mean OOPCs of CA$1096
[Table 2]. The difference between total OOPCs between
groups by self-reported financial burden was statistically sig-
nificant (F(4,121) = 9.68, p < 0.001), with differences in total
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OOPC between “small” and “large” (p = 0.005); “none” and
“large” (p < 0.001); “none” and “somewhat” (p < 0.001); and
“somewhat” and “small” burdens (p = 0.017). Mean OOPCs
are higher for participants who perceived a “somewhat, large,
or worst possible” burden than for others (Table 3).
Participants who responded that the burden was “somewhat,
large, or worst possible” reported a mean OOPC of CA$961/

28 day (SD 2139) [US PPP $772], while those describing
“none” or “small” burden spent CA$300 (SD 948) [US PPP
$241] as outlined in Table 2. ANOVA comparing individual
cost categories for OOPCs by self-reported burden were sta-
tistically significant for “prescription drugs” (F(4,67) = 3.45
p = 0.013), “vitamins/supplements” (F(4,65) = 7.49,
p < 0.001), and “CAM” (F(4,37) = 371 p = 0.012) where

Table 2 Total 28-day out-of-pocket cost (excluding travel and parking) and per cent of monthly family income by “burden category”

N [% sample] Median % of income $Mean [% income] Std. Dev. $Range [% income range]

“None” 394 [44%] (0.5%) $214 (4.1%) $768 (44%) $0–10,070 (0–238%)

“Small” 209 [23%] (3%) $462 (11.1%) $1202 (32.3%) $0–12,800 (0–336%)

“Somewhat” 186 [21%] (9.7%) $916 (24.4%) $1812 (50.3%) $0–13,240 (0–360%)

“Large” 90 [10%] (14.2%) $1096 (50.7%) $2803 (127.3%) $0–25,240 (0–962%)

“Worst possible” 22 [2%] (20.8%) $784 (50.7%) $1544 (117.7%) $0–7130 (0–523%)

Total 901 [100%] (2.6%) $518 (15.7%) $1486 (55%) $0–25,240 (0–962%)

Low vs high burden N Median Mean Std. Dev Range

Low (none + small) 603 $60 $300 $948 $0–12,800

High (somewhat + large + worst) 298 $360 $961 $2139 $0–25,240

None no financial burden; small small financial burden; somewhat somewhat of a financial burden; large large financial burden; worst possible worst
possible financial burden

Table 1 Study population: demographic characteristics by study sample and tumour type

Total (n = 901) Breast (n = 344) Colorectal (n = 183) Lung (n = 158) Prostate (n = 216)

Age (SD) 61.3 (14.6) 55.5 (14.2) 59.0 (13.7) 65.3 (13.7) 67.6 (12.7)

Age range 20–92 20–84 25–92 20–89 23–90

Male 414 6 113 81 214

Female 481 336 70 75 0

Treatment duration (SD) 318 days
(328)

307 days
(322)

320 days
(311)

339 days
(349)

318 days
(339)

Education n (%) n (%) n (%) n (%) n (%)

Elementary 19 (2.1) 2 (0.6) 3 (1.6) 8 (5.1) 6 (2.8)

Some HS 55 (6.1) 10 (2.9) 15 (8.2) 16 (10.1) 14 (6.5)

Compl HS 169 (18.8) 68 (19.8) 39 (21.3) 32 (20.2) 30 (13.9)

Some Univ 170 (18.9) 58 (16.9) 30 (16.4) 38 (24.1) 44 (20.4)

Compl Univ 367 (40.8) 161 (46.9) 75 (40.1) 52 (32.9) 79 (36.6)

Post Grad 120 (13.3) 44 (12.8) 21 (11.5) 12 (7.6) 43 (19.9)

Income n (%) n (%) n (%) n (%) n (%)

$0–19.9 K 65 (7.2) 19 (5.5) 17 (9.3) 21 (13.3) 8 (3.7)

$20–39.9 K 137 (15.2) 50 (14.6) 33 (18.0) 29 (18.4) 25 (11.6)

$40–59.9 K 142 (15.8) 54 (15.7) 27 (14.8) 28 (17.7) 33 (15.3)

$60–79.9 K 134 (14.9) 52 (15.2) 28 (15.3) 24 (13.0) 30 (13.9)

$80–99.9 K 131 (14.6) 52 (15.2) 22 (12.0) 13 (8.2) 44 (20.4)

$100 K plus 218 (24.2) 90 (26.2) 42 (23.0) 25 (15.8) 61 (28.2)

Missing/DK 73 (8.1) 26 (7.6) 14 (7.7) 18 (11.4) 15 (6.9)

SD standard deviation; Some HS some high school

Compl HS completed high school; Some Univ some university

Compl Univ completed university; DK do not know; 5 patients declared gender as “other”
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those with high burden spent more, with no significant differ-
ences for the other cost categories.

Analysis of the percentage of monthly family income by
burden category is undertaken (Table 3). Only actual incurred
costs were used in this analysis; imputed travel costs were
omitted as they did not necessarily represent OOPCs during
that month. This analysis showed a clear relationship between
percentage of monthly income spent and perceived burden.
Participants with “no burden” spent a mean 4.1% (median
0.5%) of their monthly income, and those with a “worst pos-
sible” burden spent a mean 50.7% (median 20.8%) of their
monthly income on OOPC.

Independent variables: Income, education, and age
effects

ANOVAs on OOPCs revealed statistically significant differ-
ences with income (F(11,138) = 4.92, p < 0.001) and educa-
tion (F(5,206) = 6.42; p < 0.001). When income was dichoto-
mized (under $CA50,000/year vs. over), those with lower
income spent less out-of-pocket (F(2,251) = 5.29, p =
0.0056). While 56.0% of participants with incomes below
CA$20,000 identified the burden as “somewhat, large, or
worst possible”, only 22.6% of those with family incomes
over CA$80,000 did so (Table 4).

When looking at participants’ perceived burden by age,
those < 65 years were twice as likely to report the burden as
“somewhat, large, or worst possible” (age < 65: 43%; age >
65: 21%).

Participants < 65 years (55%) took considerably more time
off work (average 8.21 days) compared to those > 65 years
(45%) who took an average of 1.49 days off work (t(771) =
12.0; p < 0.001). Similarly, caregivers supporting those < 65
took 4.33 days off work, while those supporting patients > 65
took 1.20 days off work (t(741) = 5.81; p < 0.001). Overall,
26.2% of participants required caregivers to take time off from
paid work, rising to 35.2% for participants < under 65 years.

Differences by tumour type

An ANOVA for total OOPCs across tumour types was not
statistically significant (F(3,409) = 0.0546; p = 0.9832).

Time lost from work

For participants who worked during the previous 28 days,
mean lost time from work was 18.0 days. Moreover, many
caregivers also lost time fromwork; the 26% that took time off
averaged 11.5 days off (average 3.0 days off for the entire
sample). The 33% of participants who perceived a high cost
burden had a significantly higher average number of days off
work than the participants in the low-burden category
(t(494) = 4.77; p < 0.001, 7.44 days vs 4.06 days; Table 4).
This difference regarding more time off for those with high
burden is also seen for caregivers (t(369) = 4.84, p < 0.001,
5.33 days vs. 1.72 days; Table 4). Income was impacted for
those < 65 who were earning more compared to those > 65
(Pearson Chi-square test; X2(3, N = 827) = 7.933, p = 0.047).
A crude estimate (based on provincial salary averages) of lost
income revealed that participants and their families lost on
average CA$209 per day of work missed. Using this figure,
26% of participants had family members lose more than
CA$2402 in income over 28 days. Additionally, the 29% of
participants who were working lost an average of CA$3759 in
income over 28 days.

Multiple regression

Multiple regression analysis was run including age, bur-
den, and income given their potential impact on total
OOPCs. Analysis revealed that each has an impact on
the amount spent. Participants earning less than
CA$40,000, those with a “low” burden, and those >
65 spent less, although some of the observations do
not reach statistical significance (Table 5).

Discussion

This study sought to identify patient and family financial bur-
dens related to cancer treatment and how they might differ by
patient perceived burden, tumour, age, income, and education.
Results suggest about one-third of participants find the burden
of OOPCs to be a “somewhat, large, or worst possible” bur-
den, despite having publicly funded healthcare; this group
reported spending an average of 34% of their monthly income
on cancer related costs. Direct and indirect cost elements like-
ly both play a role in patients’ perceived burden [25–27]. The
results confirm expenditure as a percentage of income is
greatest for those with low incomes, consistent with the pre-
vious research [18]. It is worth noting that most government

Table 3 Patients’ perceived level of burden, by income category

None/Small (n) Somewhat/Large/Worst (n)

$0–$19.9 K 43.1% (28) 56.9% (37)

$20–$39.9 K 53.3% (73) 46.7% (64)

$40–$59.9 K 66.2% (94) 33.8% (48)

$60–$79.9 K 64.9% (87) 32.1% (47)

$80–$99.9 K 72.5% (95) 27.5% (36)

$100 K and over 80.3% (175) 19.7% (43)

Do not know/missing 68.5% (50) 31.5% (23)

Total* 66% (602) 33% (298)

*1 non-response
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mean tests for healthcare services in Canada use 3–4% of
family income as a co-pay cut-off, with values above this
qualifying for full coverage [28]. Finally, the limited literature
that does exist on patients with cancers’ OOPC is mostly in a
predominately private, for-profit healthcare setting, so this re-
search adds significantly to our understanding of the financial
impact when the majority of care is publicly funded.

Although previous work suggested cost differences exist
across tumour types [3], in our study, no significant difference
exists between cancer types. It could be speculated that as
costs have increased for people across all tumour types, dif-
ferences in costs between tumour groups have diminished.
This could be partially influenced by increases in both pre-
scription drug expenditures and homecare expenditures, but
further studies are required to confirm this. It is also possible
that differences in stage of disease, types of treatments, and
duration of illness may be confounders. Furthermore, the re-
gression using age, income, and burden showed that OOPCs
are influenced by both income and burden, but age was not

significant. These results are consistent with other literature
regarding income and burden effects [4].

The majority of patients with cancer did not report any paid
employment during the 28-day study period. While for some
(particularly seniors), this may reflect they were not in paid
employment prior to illness; others experienced a 100% loss
of employment income. For those caregivers who worked
over the previous 28 days, income losses were on average less
than 100%; nevertheless, data suggest caregivers may lose
approximately 50% of their potential workdays in any given
month to assist in patient care (26% of our sample). The care-
givers’ percentage increases to 35% when the patient is <
65 years.

Patient care needed at home is likely a cause of this lost
time fromwork for caregivers. In Ontario, this is an 85% (67%
inflation adjusted) increase from the numbers seen in an ear-
lier study [3] with the same four cancer groups. This issue is
likely more severe in cases where the cancer more closely
resembles a chronic condition, resulting in longer term

Table 4 Mean lost time from work for patients and caregivers by burden and burden category (low vs high)

Burden (n; %) None (394; 44) Small (209; 23) Somewhat (186; 21) Large (90; 10) Worst (22; 2)

Mean days lost work patient [SD] 3.4 [8.1] 5.3 [9.4] 6.5 [10.1] 9.8 [11.6] 5.6 [10.1]

Mean days lost caregivers [SD] 1.2 [5.3] 2.7 [7.0] 4.7 [11.4] 6.3 [13.6] 6.8 [12.3]

Patient mean days [SD] 4.1 [8.6] 7.4 [10.6]

Caregiver mean days [SD] 1.7 [6.0] 5.33 [12.2]

Low burden none or small burden; high burden somewhat, large, and worst possible burden

Table 5 Multiple regression
model out-of-pocket costs by age
category (under 65 vs. 65 and
over), income, and burden cate-
gory (high vs. low)

Dependent variable: Out-of-pocket costs (OOPC)

Variable Coefficient (SE) Beta 95% confidence interval P value

Age > 65 years $139.86 (108.93) 1.28 $30.93, $248.79 P > 0.1 NS

Income

< $20,000 $517.35 (215.69) 2.40 $301.66, $733.04 P < 0.05

$20,000–$39,999 $380.48 (166.58) 2.28 $213.90, $547.07 P < 0.05

$40,000–$59,999 $133.25 (162.84) 0.82 -$296.08, $29.57 P > 0.1 NS

$60,000–$79,999 $264.73 (164.73) 1.61 $429.45, $100.00 P > 0.1 NS

$80,000–$99,999 $6.54 (165.21) 0.04 $158.68, $171.75 P > 0.1 NS

High burden $766.56 (117.40) 6.53 $649.16, $883.96 P < 0.01

Constant $510.53 (113.37) 4.50 $397.16, $623.90 P < 0.01

Observations 827

R2 0.064

Adjusted R2 0.056

Residual Std. error 1490.401 (df = 819)

F Statistic 7.978 (df = 7; 819) p < 0.01

“$100,000+” is income reference, “small burden” is burden reference, “Under 65” is age reference. Hypotheses:
Lower OOPC patient 65 years and over; higher income patients higher OOPC; higher burden patients higher
OOPC

Standardized beta = coefficient/SE; 74 pts. income was “do not know” (n = 73) or “missing” (n = 1)
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potential for out-of-pocket payments, family members assum-
ing caregiver roles, or decisions to forego caregiving support.
The average duration of treatment for patients in this study
was just less than 1 year (with a range from 25 days to
2.7 years), a time period that exceeds coverage for most cur-
rent publicly funded homecare programmes and income re-
placement programmes. Caregiver income replacement
programmes supporting adults at “end of life” cover only 15
to 26 weeks, (https://www.canada.ca/en/services/benefits/ei/
caregiving.html) leaving many caregivers with incomplete
coverage or resorting to someone unqualified. In cases
where family members provided support, public homecare
may not have been provided or was not sufficient, patients
may not have qualified, or patients/families did not know
how to access such care. Of note, the number of hours of
supportive services paid by the Ontario government has de-
creased since 2003, resulting in patients either paying private-
ly for support or using informal caregivers (family and
friends). Preferences and cultural differences may also play a
role in this change, although this cannot be stated with confi-
dence, as this study did not measure these factors. This raises
important issues about OOPCs and income losses particularly
for those patients with prolonged illnesses.

Limitations and future research

This sample was taken from twenty cancer clinics and includ-
ed the four most common tumour types in Canada. Patients
treated outside cancer clinics or patients with other cancers
were not included. We do not know if their costs would be
higher or lower or in the same categories. Lack of information
on those who did not participate is also problematic, but as
resources were scarce and privacy laws make these requests
challenging, we may have an unmeasured bias in our sam-
pling. Also, urban cancer centres enrolled more than rural
sites, althoughmany urban centres treat rural dwelling patients
who face the potential for added transportation costs [14].
There are other factors that may impact patients’ disposable
income including loans, education savings, and personal sav-
ings. This information was captured; however, we only cap-
tured the use of these resources, not the monetary value.

Most cancer treatments that require aggressive chemother-
apy would, by definition, require a significant expense related
to prescription drugs (especially for oral anti-emetics and oral
chemotherapy agents). Current examples of this with newer
treatments have highlighted longer treatment times and higher
costs [15]. In this regard, it is expected that gaps identified in
this research would also be found in other tumour types.
Demographics can also play a role, as some cancers occur in
younger populations who are more likely to have lower in-
comes, limited savings, and be uninsured or underinsured.
Lastly, this study did not capture information on race or

ethnicity. It is advised that future work in this area should
include these details, where possible.

Conversion from Canadian to US dollars is somewhat
problematic as exchange rates do not accurately reflect buying
power. We used purchase price parity (PPP) tables to convert.
This approach has limitations, as PPP values are based on a
basket of goods despite the variability within that basket.
Hence, PPP conversions for healthcare could be an overesti-
mate or an underestimate of actual buying power.

Information on stage of disease was not captured, although
this study did capture a proxy for stage of disease. However,
until we can match this proxy to disease stage (ongoing evalu-
ation in a subset of patients), commenting on this aspect of the
data is not possible. Literature has shown that costs associated
with care for lung, colorectal, breast, prostate, and bladder can-
cer patients tend to be highest in the first 6 months following
diagnosis and in the last 12 months before death [29]. Patients
were recruited in this study throughout the life cycle of their
illness; hence, significant variation in healthcare resource use
should be expected, which may impact their OOPC as well as
their perceived financial burden. Some costs were episodic and
were captured early in a patients’ treatment, while others were
captured later in their treatment. These variations make it more
difficult to elucidate factors that determine those patients most
at risk for significant financial burdens.

Due to privacy issues, sites were not able to capture those
who declined participation. Therefore, there is a risk of bias in
this sample, and to some degree, this has been seen in an over
representation of those in the higher income brackets
(Table 1). Although the intention was to recruit patients equal-
ly from all four tumour groups, this was not attained due to
limited availability or poor health status of patients in some
centres. Recruitment strategies also differed with some centres
recruiting the majority of patients using paper copies, while
others used online enrollment. Although no statistical differ-
ence across recruitment methods was seen, nonetheless, this
may have introduced bias. Additionally, given the use of
p < 0.05 has been challenged recently [30], some results just
over this threshold and declared not significant could be
interpreted differently.

Lastly, consistent with earlier studies [3, 4], income loss
calculations are based on actual time lost from work. This
income loss estimate is likely overstated, and calculations
adjusting for government and private payor coverage would
be more accurate. However, each of these calculations re-
quires a series of assumptions and models which will be ad-
dressed in a subsequent publication.

Policy implications

In Canada, some programmes are designed to assist patients
with high financial health-related burdens. They include spe-
cial means tested drug funding programmes, age-related
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programmes, healthcare funding programmes for patients
with work-related illnesses, and special healthcare funding
for persons who are out of work (http://www.health.gov.on.
ca/en/pro/programs/drugs/funded_drug/funded_drug.aspx,
Accessed July 28, 2020). Whether participants with high
financial burden were eligible for and/or aware of such assis-
tance is worthy of further investigation. However, previous
work has suggested that about three-quarters of patients are
not aware of aid programmes [31].

The high financial burden reported by one-third of patients
is likely multi-factorial and influenced by the limited avail-
ability of supportive services and higher prices for pharma-
ceuticals. Psychosocial distress, which has been shown to be
as high as 43% in lung cancer patients [32], is an additional
factor that may impact perceived burden. There may be a
valuable opportunity to minimize perceived patient burden
through more extensive supportive care programmes and bet-
ter pharmaceutical coverage.

Loss of caregivers’ income while delivering necessary ser-
vices at home contributes greatly to perceived burden. In
December 2017, the Federal Minister of Health announced a
5-year CA$691million grant to cover supportive leave for fam-
ily delivering end-of-life care for up to 15 weeks for critically ill
patients and up to 26 weeks for end-of-life support (https://
www.newswire.ca/news-releases/more-choice-and-flexibility-
for-families-and-caregivers-starting-december-3-2017-
656401883.html, accessed July 28, 2020). This will address
needs of many patients with advanced disease. Even so,
maximum payments are set at 55% of full income, which
may still result in significant financial burden for patients and
their families. Moreover, most common cancers have treatment
cycles of 6–12 months and follow-up treatment often for years,
well beyond the limits of these new federal programmes.

These study results suggest the boundaries of healthcare
can spill over into, or are influenced by, other social
programmes, such as those associated with income replace-
ment. It raises the question of whether health policy makers
should consider the influence of programmes outside the
Ministry of Health silo when evaluating the comprehensive-
ness of publicly funded healthcare for illnesses like cancer.

This research answers a number of questions about the size
and frequency of financial burdens in Canada, generating oppor-
tunities for future research. These findings are consistent with
other developed countries in terms of income losses, yet they
differ in terms of OOPCs, with Canada being more expensive
than countries like Ireland [10] or the UK [11] but less expensive
than the USA [13]. Key findings should provide useful informa-
tion to policy makers and allow a closer evaluation of existing
programmes in light of the success or failure of programmes to
mitigate patient cancer-related costs across the country.
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