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Abstract
Purpose Out-of-pocket expenses (OOPE) can have a significant impact on patients’ experiences of cancer treatment. This cross-
sectional study sought to quantify the OOPEs experienced by rural cancer patients in Western Australia (WA), and determine
factors that contributed to higher OOPE.
Methods Four hundred people diagnosed with breast, lung, colorectal or prostate cancer who resided in selected rural regions of
WAwere recruited through the WA Cancer Registry and contacted at least 3 months after diagnosis to report the medical OOPE
(such as surgery or chemotherapy, supportive care, medication and tests) and non-medical OOPE (such as travel costs, new
clothing and utilities) they had experienced as a result of accessing and receiving treatment. Bootstrapped t tests identified
demographic, financial and treatment-related factors to include in multivariate analysis, performed using log-linked generalised
linear models with gamma distribution.
Results After a median 21 weeks post-diagnosis, participants experienced an average OOPE of AU$2179 (bootstrapped 95%
confidence interval $1873–$2518), and 45 (11%) spent more than 10% of their household income on these expenses. Participants
likely to experience higher total OOPEwere younger than 65 years (p = 0.008), resided outside the SouthWest region (p = 0.007)
and had private health insurance (PHI) (p < 0.001).
Conclusions Rural WA cancer patients experience significant OOPE following their diagnosis. The impact these expenses have
on patient wellbeing and their treatment decisions need to be further explored.
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Background

There is a growing awareness of the financial burden that
cancer treatment can have on patients [1–3]. Hardship caused
by treatment and related expenses, termed ‘financial toxicity’,
is considered an overlooked dimension of cancer management
that can have significant consequences for patients and their
families [3, 4]. Gordon et al. have proposed three ways of
defining financial toxicity, using (1) monetary measures, ex-
amining the costs and percentage of cost to income ratios; (2)
objective measures, examining tangible solutions patients im-
plement to ease financial burden and (3) subjective measures
that examine patient perceptions and the psychological impact
of cancer-related financial burden [3]. US research indicates
cancer patients face significant out-of-pocket expenses
(OOPE) for healthcare, which are not unusual in their
healthcare system [1, 5]. However, even in nations with uni-
versal healthcare systems, such as Australia and Canada,
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OOPE can be burdensome in both relative and absolute terms
[6, 7]. In 2015–16, Australians’ OOPE accounted for 17.3%
of total health expenditure, and this figure is likely an under-
estimate of the true OOPE incurred by patients [8]. Whilst
people with certain chronic diseases [9] and multiple co-
morbidities [10] have been found to pay more for their
healthcare, cancer survivors reportedly experience greater fi-
nancial distress compared to other chronic health conditions
[3]. A recent systematic review found that factors most com-
monly associated with higher financial toxicity in cancer pa-
tients were sex (being female), age (being younger), having a
low income and adjuvant therapies [3]. Furthermore, distance
from treatment location has a significant impact on cancer
patients’ access to services and OOPE, as patients in regional
areas incur higher OOPE associated with travelling to and
staying near treatment centres [11, 12]. Zucca et al. found that
travelling more than 2 h to treatment and living away from
home for treatment were significantly associated with greater
patient reported financial difficulties during the first year post-
diagnosis [12]. The financial disadvantage faced by rural
Australians is concerning as outcomes for cancer patients in
rural and remote areas remain worse compared to those of
urban Australians [13].

There is little peer-reviewed data describing the costs and
associated impacts of cancer treatment on patients in regional
Western Australia (WA). The aim of this study was to quantify
the OOPE experienced by WA cancer patients and determine
factors contributing to higher OOPE.

Methods

Setting

WA is Australia’s largest state, covering 2.5 million square
kilometres, or 33% of Australia. In spite of its size, it has a
small population of 2,590,259; 78% of whom reside within
the capital city, Perth. People residing in the rural and remote
areas of WA need to travel great distances to access appropri-
ate medical care. Figure 1 illustrates regions involved in the
study, and hospital locations accessed by participants in this
study. Travel-related financial aid is provided through a gov-
ernment funded Patient-Assisted Transport Scheme (PATS),
and Non-Government Organisations (NGOs) such as the
Cancer Council. In 2013, a Comprehensive Cancer Centre
was opened in the South West region of WA—the most pop-
ulated region outside of Perth—to provide cancer services
locally. Whilst this allow some regional cancer patients to
receive care closer to home, others still needed to travel to
tertiary cancer centres. The greatest travel distance reported
in this study was 819 km (straight line distance estimate).

In Australia, residents are entitled to a rebate on many
medical services and pharmaceuticals, and free hospital

treatment as a public patient, throughMedicare—the universal
health scheme. Medicare is funded by taxpayers paying a 2%
Medicare levy in addition to their income tax (for which low-
income earners are exempt). An additional surcharge is ap-
plied to high-income earners without private health insurance
(PHI). More than half of Australians have PHI, which subsi-
dises ancillary health services and private in-hospital care.
Private service providers are able to define their own service
fees, creating variably sized OOPE that patients need to pay.

Design and sample

This cross-sectional study utilised data collected for the rural
out-of-pocket expenses study (ROOPES), an ambi-directional
cohort study. WA residents with a pathologically confirmed
diagnosis of breast, lung, prostate or colorectal cancer be-
tween April 2014 and July 2016 were recruited through the
Western Australian Cancer Registry (WACR). Patients ≥
18 years, who did not have a previous cancer diagnosis and
whose residential postcode was in one of the four rural regions

Fig. 1 Map of Western Australia—regions in which participants in the
out-of-pocket expenses study resided and location of the hospitals partic-
ipants accessed for treatment are indicated in bold. Image adapted from
Government of Western Australia (2012) [14]

3544 Support Care Cancer (2018) 26:3543–3552



of interest (Great Southern, Goldfields, South West and
Midwest) (Fig. 1) were eligible.

Eligible participants were identifiedmonthly by theWACR
and sent opt-in invitations and an initial questionnaire.
Participants who returned consent and the initial questionnaire
were invited to complete an expenses diary (if undergoing
treatment) and/or a final questionnaire (following completion
of primary treatment, or if receiving palliative treatment). This
study reports data from the initial questionnaire.

Human research ethics approval was obtained from theWA
Country Health Service Ethics Committee (#2014:10) and the
Department of Health WA Human Research Ethics
Committee (#2014/26).

Measures

Our initial questionnaire was a modified version of Paul
et al.’s [15] and included additional questions regarding par-
ticipants’ expected treatment plans, and the cost of medical
and non-medical items. The cost items comprised direct med-
ical OOPE incurred for treatments (surgery, chemotherapy,
radiation therapy), doctors’ appointments, tests (biopsies,
blood tests, imaging performed in the lead up to and following
diagnosis), supportive care, and medications and direct non-
medical OOPE related to accessing and managing cancer
treatment such as travel, fuel, accommodation, parking,
clothes, additional utilities costs and complementary and al-
ternative medicine. These definitions are built on those iden-
tified in the literature [16, 17].

Analyses

Statistical analyses were undertaken using IBM SPSS Statistics
24. Descriptive statistics were generated for demographic, fi-
nancial, and treatment characteristics (Table 1). All ‘costs’ are
the self-reported OOPE participants paid for treatment-related
goods and services after subtracting any rebates received from
the total value. The OOPE were adjusted for inflation using the
Consumer Price Index to 2016 Australian dollars [18]. To
quantify the monetary aspect of financial toxicity experienced
by participants, proportions of each OOPE category to total
cost were calculated, and total OOPE was examined as a pro-
portion of patient-reported household income to assess the
magnitude of OOPE and its relative impact on participants
[3]. The World Bank has defined OOPE higher than 10% of
the annual household income as a financial catastrophe [19].

Few participants had OOPE of $0, and the costs were
heavily right-skewed for all OOPE categories. Hence, boot
strapped t tests were utilised for univariate analysis of demo-
graphic, financial and treatment characteristics [17, 20, 21].
Those with p < 0.05 were entered as covariates in log-linked
generalised linear models with gamma distribution for medi-
cal, non-medical and total OOPE to identify significant

Table 1 Participant demographic, financial and treatment characteristics

N (%)
N = 400

Demographics

Area

South West 203 (51)

Midwest 63 (16)

Goldfields 43 (11)

Great Southern 91 (23)

Age

Mean (SD) 64 (11)

Median (IQR) 66 (59–72)

< 65 years 187 (47)

> 65 years 213 (53)

Gender

Male 204 (51)

Female 196 (49)

Marital status

Married/de facto 310 (78)

Separated/divorced/widowed/single 90 (23)

Education

Up to year 12 226 (57)

University/vocational 173 (43)

Missing 1 (0)

Carer status

Not caring for anyone 308 (77)

Caring for someone 74 (19)

Missing 18 (5)

Financial characteristics

Weekly household income ($)

Mean (SD) 919 (651)

Median (IQR) 700 (497–1183)

Below average income* 234 (59)

Above average income* 111 (28)

Missing 55 (14)

Health insurance?

No—Medicare only 142 (36)

Yes 252 (63)

Missing 6 (2)

Change in employment post-diagnosis?

No 311 (78)

Yes 76 (19)

Changed duties 32 (8)

Retired 18 (5)

Resigned/unemployed 13 (3)

Other 13 (3)

Missing 13 (3)

Employment post-diagnosis

Working full-time 49 (12)

Working part-time 35 (9)

Support Care Cancer (2018) 26:3543–3552 3545



predictors associated with high OOPE [21–24]. The models
were adjusted for age and gender. Covariates included are
indicated in Table S1.Whilst ‘employment prior to diagnosis’,
‘employment post-diagnosis’, and ‘change in employment’
were all significant, due to the moderate sample size and co-
linearity between these variables, only the former was entered
as it has been used in previous research examining predictors
of higher OOPE [25]. Predicted means were generated for
variables significantly associated with higher OOPE.

Data availability The authors have full control of the primary
data and are able to provide access upon request if deemed
appropriate by all investigators.

Results

Of the 1501 patients diagnosed with cancer who resided in the
regions of interest, 1323 (88%) met all eligibility criteria, and
400 (30% of eligible patients) returned the initial question-
naire. Participant demographic, financial and treatment char-
acteristics are reported in Table 1. The weekly household in-
come for participants was a median AU$700 ($497–$1183),
and 59% of participants had a weekly household income low-
er than AU$1009, the average household income in 2015–16
[26].

At the time of completing the questionnaire, 132 partici-
pants (33%) were working in a full- or part-time role, and 53
(14%) were self-employed. Seventy-six (19%) participants
experienced a change in employment circumstances post-
diagnosis (Table 1).

Out-of-pocket costs

Of the 400 respondents, 387 (97%) reported cost data, of
whom 363 (94%) experienced > $0 OOPE (Table 2). After
median 21 weeks post-diagnosis, participants spent a net total
of AU$843317 across all items relating to their diagnosis and
accessing or receiving treatment (mean $AU2179,
SD = $3077). The most commonly reported OOPEs were for
surgery (61%), doctors’ appointments (63%) and fuel (56%).

Surgery and tests expenses accounted for the greatest pro-
portion of total OOPE (22 and 20%, respectively). These were
followed by accommodation (12%) and fuel (8%). Medical
OOPEs accounted for a greater proportion of patient OOPEs
than non-medical OOPEs (58 vs 42%, respectively).

Approximately 1 in 10 participants experienced catastroph-
ic spending on healthcare, with 28 (7%) reporting OOPEs that
equated to 10–20% of their total annual household income, 15
(4%) reporting 20–40% and two (1%) spending more than
40% (Table 1).

Univariate analyses identified several factors associated
with higher OOPE (Table S1). Participants who were male,
resided outside the South West, had PHI, experienced a
change in employment post-diagnosis, were younger than
65 years, working prior to or after their diagnosis, were in a
relationship, had a higher household income, did not take on a
caring role for any friends or family, had undertaken studies
further than year 12 and were receiving treatment for prostate,
lung, or colorectal cancer were likely to have higher direct
medical, non-medical and/or total OOPE than their counter-
parts (Table S1).

Table 1 (continued)

N (%)
N = 400

Self-employed 48 (12)

On leave with/without pay 23 (6)

Retired 172 (43)

Disabled/household duties/unemployed/volunteer 44 (11)

Other 16 (4)

Missing 13 (3)

Proportion of household income spent on total direct OOPE

< 5% 239 (60)

5–10% 55 (14)

10–20% 28 (7)

20–40% 15 (4)

> 40% 2 (1)

Missing 61 (15)

Treatment characteristics

Cancer type

Lung 35 (9)

Breast 151 (38)

Prostate 147 (37)

Bowel, colon or rectum 67 (17)

Time since diagnosis (weeks)

Mean (SD) 23 (10)

Median (IQR) 21 (18–24)

< 6 months 331 (83)

> 6 months 69 (17)

Current treatment expected/received**

Chemotherapy 141 (35)

Radiotherapy 193 (48)

Surgery 291 (73)

Other 44 (11)

Treatment finished

Yes 122 (31)

No 260 (65)

Missing 18 (5)

*Average weekly household income before tax for 2015–16 (ABS) was
AU$1009. No participant had an ‘average’ weekly household income

**% is calculated from total participants for each row category. Does not
add up to total participants as multiple options could be chosen

3546 Support Care Cancer (2018) 26:3543–3552



The results from the log-linked generalised linear models
with gamma distributions are presented in Table 3. Participants
who were most likely to experience higher total OOPE were
younger than 65 years (AU$2598 vs $1410, p < 0.001), resided
outside the SouthWest (AU$2239 vs $1636, p = 0.012) and had
PHI (AU$2776 vs $1319, p < 0.001).

Participants likely to experience higher medical OOPE
were younger than 65 years (AU$1562 vs $894, p < 0.001),
with PHI (AU$1954 vs. $715, p < 0.001) and had prostate
cancer (AU$1743 vs $802, p = 0.002).

Participants most likely to have higher non-medical OOPE
were those residing outside the South West (AU$1171 vs
$687, p < 0.001), with PHI (AU$1071 vs $751, p = 0.011),
female (AU$1223 vs $657, p = 0.010), working prior to diag-
nosis (AU$1241 vs $648, p < 0.001) and did not have breast
cancer (AU$1328 vs $606, p = 0.001).

Discussion

Our study indicates that Western Australian respondents diag-
nosed with one of the four most common cancers and residing
in the South West, Great Southern, Goldfields and Midwest
spent a total average of AU$2179 (SD = $3077) on direct
medical (mean AU$1290, SD = $2251) and non-medical
(mean AU$1117 SD = $1766) items relating to their diagnosis
and treatment. These costs were accrued in the first median
21 weeks (5.25 months) post-diagnosis.

It is difficult to compare these findings directly with other
OOPE studies due to variance in cost data items collected and
reported, patient populations examined, technological ad-
vances in treatment and diagnostics and time since diagnosis
in which the costs were accrued. Findings from other studies
are presented in Table 4. The cost items collected in these

Table 2 Summary of out-of-pocket expenses accumulated by participants up until completion of survey

Cost category N (%) who reported
cost data

N (% of those
affected) who
experienced
OOPE > $0

Median (IQR)
(AU$)

Mean (SD)
(AU$)

Bootstrapped
95% CI
(AU$)

Total AU$
(accumulated
by all
participants)

% cost
category

% net
total*

Direct medical costs
Chemotherapy 117 (29) 28 (24) 0 (0–0) 63 (166) 36–97 7358 1.5 0.9
Radiotherapy 79 (20) 8 (10) 0 (0–0) 204 (891) 45–430 16,091 3.3 1.9
Surgery** 244 (61) 82 (34) 0 (0–358) 776 (1969) 540–1043 189,421 38.6 22.5
Doctor
appointments

252 (63) 178 (71) 137 (0–246) 196 (257) 165–228 49,487 10.1 5.9

Other treatment 9 (2) 4 (44) 0 (0–74) 286 (740) 10–783 2571 0.5 0.3
Prescribed
medication

213 (53) 206 (97) 70 (25–180) 144 (228) 116–178 30,682 6.3 3.6

Over the counter
medication

146 (37) 145 (99) 51 (30–120) 109 (162) 86–139 15,899 3.2 1.9

Tests*** 196 (49) 162 (83) 626 (106–1221) 851 (1076) 709–1007 166,766 34.0 19.8
Supportive care 74 (19) 64 (86) 110 (60–217) 163 (187) 125–208 12,080 2.5 1.4
Total direct medical

costs
380 (95) 321 (84) 387 (66–1451) 1290 (2251) 1065–1513 490,355 100.0 58.1

Direct non-medical costs
Accommodation 129 (32) 106 (82) 375 (110–858) 761 (1068) 588–944 98,160 27.8 11.6
Fuel 222 (56) 197 (89) 206 (81–460) 306 (321) 264–350 68,016 19.3 8.1
Travel 65 (16) 60 (92) 232 (91–505) 456 (640) 326–623 29,651 8.4 3.5
Food 62 (16) 62 (100) 247 (150–600) 485 (667) 346–686 30,071 8.5 3.6
Childcare – – – – – 0 0.0 0.0
Parking 101 (25) 100 (99) 51 (21–121) 106 (217) 71–155 10,711 3.0 1.3
Clothes 130 (33) 127 (98) 151 (81–303) 227 (256) 189–269 29,458 8.3 3.5
CAM 45 (11) 43 (96) 151 (80–454) 352 (477) 228–503 15,838 4.5 1.9
Utilities 58 (15) 58 (100) 192 (100–303) 234 (210) 188–294 13,583 3.8 1.6
Other 61 (15) 59 (97) 202 (90–566) 942 (2537) 412–1664 57,474 16.3 6.8
Total direct

non-medical costs
316 (79) 308 (97) 505 (218–1264) 1117 (1766) 930–1333 352,961 100.0 41.9

Total OOPE 387 (97) 363 (94) 1092
(364–2769)

2179 (3077) 1873–2518 843,317 – 100.00

Figures are 2016 AUD ($)

CAM complementary or alternative medicine

*% of the net total cost accumulated by all participants

**Includes hospital stay and anaesthetist, where reported separately

***Includes imaging, blood tests and biopsies
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studies are not synonymous with ours as we collected data on
a broader range of medical and non-medical items. Despite
this, our participants’ mean OOPEs are comparatively lower,
likely due to the data being collected at an earlier time post-
diagnosis. The complete total OOPEs were not captured for
65% of participants who were undergoing treatment at the
time of completing the initial survey.

Surgery (22%) and tests (20%) accounted for the greatest
proportion of the net total OOPE, followed by accommoda-
tion (12%), fuel (8%), doctor’s appointments (6%) and travel
(4%). Our results are similar to Gordon et al.’s findings that
travel (71%), medical appointments (10%) and medications
(9%) accounted for a large proportion of rural cancer patients’
OOPE [11]. A small yet alarming proportion of our partici-
pants reported OOPE considered as a ‘financial catastrophe’
(11%). Predictors for financial catastrophe (such as ineligibil-
ity for assistance, etc.) should be explored further to ensure
equitable distribution of the limited financial support to cancer
patients through government and NGO initiatives.

Seven predictors were significantly associated with higher
medical, non-medical and total OOPE in our study—younger
age, having PHI, having prostate cancer, residing in theMidwest/
Great Southern/Goldfields, being female, working prior to diag-
nosis and having a diagnosis other than breast cancer (Fig. 2).

Several studies have found younger cancer patients face
higher OOPE [17, 25, 28]. Young patients are likely to have
more aggressive cancers, requiring more tests and services.
Furthermore, in Australia, their higher costs could be due to
a lack of subsidised support, as they are working, have sav-
ings, accrued leave or income protection to draw from before
they are eligible for subsidies or assistance. This is concerning
for patients whose cancer diagnosis and treatment compro-
mise their ability to continue working in their pre-diagnosis
capacity and to support themselves and their families.

PHI was the only significant predictor for higher OOPE
across all three categories. Previously, PHI has been associat-
ed with lower OOPE in American settings [29], no impact on
OOPE reported by rural Australian cancer patients [11], and
with higher OOPE for Australian prostate cancer patients [7,
27]. Johar et al. identified that in Australia, specialists charged
patients with PHI more than those without PHI [30]. In their
study, PHI was investigated as a proxy indicator for income,
which did not retain significance in our multivariate analyses.
We note that several participants in our study received care in
the recently established privately owned hospitals with public-
private partnerships, where private billing may have been
preferentially undertaken for participants with PHI. This could
potentially explain why incomewas not a significant predictor
of patient OOPE. The relationship between patient OOPE,
capability to pay and PHI could be further explored in these
settings. Furthermore, a 2017 report observed higher OOPE
for breast cancer patients with PHI compared to those without
[31]. They suggested these patients may experience higher

costs due to (1) a supply induced demand created by clinicians
recommending more tests due to the patients’ PHI coverage;
(2) the presence of an insurance misalignment, in which cli-
nicians direct patients to private services due to their PHI
status without their policy coverage taken into account; (3)
higher prices being charged in the private system, resulting
in greater OOPE to the patient and (4) individual preference
to use private services, regardless of insurance status and pol-
icy coverage. Unfortunately, our data lack the level of detail
required to explore these suggestions.

As initially anticipated, residing in the South West region
was a significant predictor of lower non-medical and total
OOPE. The opening of a Comprehensive Cancer Centre in
this region, providing specialised surgery, chemo- and radia-
tion therapy, has most likely reduced non-medical expenses
such as travel, food, accommodation and fuel. Patients resid-
ing in other regions need to travel further to access facilities
providing cancer services. This is indicative of the size of the
financial burden caused by travelling to treatment.

Females in our study were likely to experience higher non-
medical OOPE, yet participants diagnosed with breast cancer
were likely to have lower non-medical OOPE than those with
other cancer diagnoses. Of the 196 female participants, 149
had breast cancer, 15 had lung cancer and 32 had bowel can-
cer. The lower non-medical expenses reported by breast can-
cer patients could be explained to some extent by services
provided by Breast Cancer Nurses supported by an NGO that
enables them to offer financial support to breast cancer pa-
tients with assorted non-medical fees, such as household bills
and car registration as part of their care. This additional sup-
port would not have been as readily available to female lung
and colorectal cancer patients.

Our results suggest prostate cancer patients are experienc-
ing higher medical OOPE than other cancer patients.
Diagnostic investigations and treatment for breast, lung and
colorectal cancer are well-established, and hence, the majority
are covered by public or private insurance. Certain imaging
and surgery options for prostate cancer are not on the MBS.
Magnetic resonance imaging can incur an OOPE of AU$480,
and robotic surgery with the Da Vinci robot, only available in
the state’s private sector, costs upwards of AU$5000 anecdot-
ally. Furthermore, approximately 70% of prostate cancer pa-
tients access care privately (private communication with the
Chief Medical Officer of the WACR). Previous research has
identified Australian prostate cancer patients incur substantial
OOPE from both patient and Medicare perspectives [7, 27].

Participants who were working prior to diagnosis had sig-
nificantly higher total non-medical OOPE compared to those
who were not working, a finding previously observed in an
Irish OOPE study [25]. This could be due to working patients
being ineligible for rebates; or, with a greater household in-
come, they may have been more willing to pay for additional
services and items and utilise PHI. The impact of this OOPE
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needs to be explored to discern the effect it can have on work-
ing cancer patients post-treatment. Literature suggests cancer
patients that needed to change or reduce their work hours are
more likely to be financially distressed than those able to
continue working [32].

Limitations

In this study, population-based samplingminimised the poten-
tial for selection bias. The low recruitment (30%) and resultant
moderate sample size limited our study’s power and
generalisability, and increased susceptibility to non-response
bias. However, there were no significant differences between
participants and non-participants in terms of age, gender, re-
gion of residence and diagnosis. Additionally, the proportion
of patients from each region is not significantly different to the
actual population proportions between the regions of interest,
and the proportion of Australian adults with PHI in 2014–15 is
also comparable (57%, vs our study’s 63%) [33]. Our data was
self-reported at least a month after initial treatment, which

could contribute to recall bias. Despite potential for over or
under-reporting of costs, self-reported cost data has been iden-
tified as a reliable measure of service utilisation [34]. Whilst
previous studies have indicated that patients with advanced
cancers and those treated in the private sector experience
higher OOPE [17, 25], our data lack this information.

Whilst we attempted to standardise reported costs by listing
each cost item and using standard definitions, within our sam-
ple, the time period for which the OOPE were reported varies
greatly. Participants were contacted at the same time post-di-
agnosis, yet some took up to 52 weeks to return their surveys.
In spite of this, the univariate analysis did not reveal partici-
pant OOPE to differ significantly for those returning surveys
more or less than 6 months post-diagnosis.

Future research in this area would benefit from discerning
the objective (coping strategies) and subjective (perceptions of
financial burden) impact of financial toxicity on rural cancer
patients to complement these monetary findings, and develop
a more comprehensive understanding of how OOPE affect
rural cancer patients’ wellbeing and their treatment decisions.

Table 3 Mean out-of-pocket expenses (OOPE) between significant predictors (p < 0.05) for total OOPE, total medical OOPE and total non-medical
OOPE

Significant predictor Predicted mean
total OOPE ($)

95% CI Predicted mean total
medical OOPE ($)

95% CI Predicted mean total
non-medical OOPE ($)

95% CI

Age

< 65 2598 2200–3069 1563 1278–1911 – –

> 65 1410 1175–1692 894 695–1151 – –

Region

South West 1636 1378–1942 – – 687 568–831

Other 2239 1875–2674 – – 1171 967–1418

Health insurance

Medicare only 1319 1077–1617 715 546–937 751 604–933

PHI 2776 2387–3229 1954 1616–2363 1071 906–1267

Prostate cancer

Yes – – 1743 1238–2454 – –

Other – – 802 633–1016 – –

Gender

Male – – – – 657 491–881

Female – – – – 1223 952–1571

Working status prior diagnosis

Working – – – – 1241 991–1554

Not working – – – – 648 517–812

Breast cancer

Yes – – – – 606 446–823

Other – – – – 1328 1041–1692

Figures are 2016 AUD ($)
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Table 4 Cancer patients’ out-of-pocket expenses reported in the literature

Setting Patient sample Time since diagnosis OOPE data
source

Category Mean (SD)
(original units)

Mean (SD)
(2016 AUD)

Australia (current study) Rural colorectal, lung, breast
and prostate cancer patients

Median 5.25 months
Self-repo-
rted

Total
OOPE

– $2195
(SD =
$3087)

Direct
medical
OOPE

– $1301
(SD =
$2269)

Australia [27] Prostate cancer patients 12 months Medicare
data

Direct
medical
OOPE

2013 AUD
$9357

(SD =
$191)

$9859
(SD = $201)

Australia [7] Prostate cancer patients 16 months or less
Self-repo-
rted

Direct
medical
OOPE

2012 AUD
$11,077

(SD =
$10096)

$11,957
(SD =
$10898)

Australia [11] Regional cancer patients Average 16 months
Self-repo-
rted

Total
OOPE

2008 AUD
$4311

(SD =
$5257)

$5124
(SD =
$6248)

Ireland [25] Colorectal cancer survivors Completion of initial
follow-up (time not spec-
ified)

Self-repo-
rted

Total
OOPE

2008 EUR
€1589

(SD =
€3827)

$3242
(SD =
$7809)

Australia [17] Breast cancer patients 18 months
Self-repo-
rted

Direct
medical
OOPE

2005 AUD
$4297 (SD not

reported)

$5647

Fig. 2 Mean total, medical and non-medical out-of-pocket-expense for significant predictors (95% CI)

3550 Support Care Cancer (2018) 26:3543–3552



Conclusion

Rural cancer patients inWestern Australia accrue considerable
OOPE in the first median 21 weeks following their diagnosis.
The majority of these OOPE are attributable to treatment costs
(predominantly surgery and tests) and travel-related expenses.
Cancer diagnosis, treatment and related OOPE resulted in a
financial catastrophe for 1 in 10 participants. Several factors
were associated with higher patient OOPE, with PHI being the
only significant factor for medical, non-medical and total
OOPE. A greater understanding of the impact these costs have
on patients is necessary to understand how well financial sup-
port services are catering to the needs of rural patients.
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