Out-of-pocket health care expenses for people with
and without cancer, New South Wales, 2020:

a cross-sectional study

David E Goldsbury* c
Julia Steinberg"’, Marianne F Weber"

The known: Despite our universal health care system, the financial
burden of medical costs can be great for people in Australia,
particularly those with cancer.

The new: Out-of-pocket spending on health care during the
preceding twelve months exceeded $1000 for 43% of survey
respondents (aged 56 years or older). The likelihood of higher
out-of-pocket expenses was greater for people with cancer,
independent of the effect of socio-demographic factors.

The implications: High out-of-pocket costs can increase financial
strain generally, but can also restrict access to appropriate health
care for people with limited financial resources, especially for those
with cancer. /

Australia during 2021-22, 14% of which was directly

borne by patients,' or about $1300 in out-of-pocket costs
per person. Total health spending related to cancer care was
estimated to be $12 billion during 2019-20,% the third highest
figure by disease type. More than 150 000 new cases of cancer are
diagnosed each year.” However, comprehensive data on out-of-
pocket health care costs for people with cancer, and comparisons
with costs for people without cancer, have not been reported in
Australia.

An estimated $241 billion was spent on health care in

The Australian health care system comprises a mixture of public
and private systems; the public (universal) system includes the
federal government-funded Medicare program.* This program
subsidises approved medical services and medicines, although
many treatments require patient co-payments. Several studies
of out-of-pocket costs for cancer care in Australia have been
based on these co-payments, providing valuable information but
potentially missing other health care-related out-of-pocket costs,
such as unsubsidised care and treatment-related travel and
accommodation.” Other studies have included a broader range
of cost types, but were limited to selected cancer types or a single
rural area.”” Nevertheless, some studies have reported very high
out-of-pocket health care costs”"” that could lead to inequities in
health care, particularly if timely access to all treatment options
is available only to people with adequate financial resources."
More comprehensive population-wide information on out-of-
pocket costs and their relationship with patients” characteristics
is needed.

We therefore investigated a broad range of self-reported out-
of-pocket health care expenses for a large population-based
sample of Australians. We report the proportions of people
who reported out-of-pocket expenses that exceeded $1000,
both overall and by specific cost type, or overall out-of-pocket
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Abstract

Objectives: To investigate self-reported out-of-pocket health care
expenses, both overall and by cost type, for a large population-
based sample of Australians, by cancer status and socio-
demographic and medical characteristics.

Study design: Cross-sectional study.

Setting, participants: New South Wales residents participating in
the 45 and Up Study (recruited aged 45 years or older during 2005~
2009) who completed the 2020 follow-up questionnaire; survey
responses linked with New South Wales Cancer Registry data.

Main outcome measures: Proportions of respondents who
reported that out-of-pocket health care expenses during the
preceding twelve months exceeded $1000 or $10 000; adjusted
odds ratios (aORs) for associations with socio-demographic and
medical characteristics.

Results: Of the 267 357 recruited 45 and Up Study participants,
45061 completed the 2020 survey (response rate, 53%); 42.7%
(95% confidence interval [Cl], 42.2-43.1%) reported that overall out-
of-pocket health care expenses during the previous year exceeded
$1000, including 55.4% (52.1-58.7%) of participants diagnosed in
the preceding two years and 44.9% (43.7-46.1%) of participants
diagnosed with cancer more than two years ago. After adjustment
for socio-demographic factors, out-of-pocket expenses greater
than $1000 were more likely to be reported by participants with
cancer than by those without cancer (diagnosis in past two years:
aOR, 2.06 [95% Cl, 1.77-2.40]; diagnosis more than two years ago:
aOR, 1.22 [95% (I, 115-1.29]). The odds of out-of-pocket expenses
exceeding $1000 increased with area-based socio-economic
advantage and household income, and were higher for people with
private health insurance (v people with Medicare coverage only:
aOR, 1.64; 95% Cl, 1.53-1.75). Out-of-pocket expenses exceeding
$10 000 were also more likely for participants diagnosed with
cancer during the past two years (vno cancer: aOR, 3.30; 95% Cl,
2.56-4.26).

Conclusions: People diagnosed with cancer during the past

two years were much more likely than people without cancer to

report twelve-month out-of-pocket health care expenses that

exceeded $1000. Out-of-pocket expenses for people with cancer

can exacerbate financial strain at a time of vulnerability, and affect

health care equity because some people cannot pay for all available
&reatments.

expenses exceeding $10000. We also report associations between
out-of-pocket expenses and a range of socio-demographic and
medical characteristics.

Methods

The Sax Institute’s 45 and Up Study is a longitudinal New South
Wales cohort study for which 267 357 participants aged 45 years or
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older were recruited during 2005-2009.">"* Potential participants
were randomly selected from the Services Australia Medicare
enrolment database, which has near complete population
coverage; people aged 80 years or older and people living in
rural areas were oversampled. The baseline questionnaire
participation rate was 19% (about 11% of NSW people aged
45 years or older). Participants consented to linkage of their
responses to health care databases. During July-December 2020,
a follow-up questionnaire was sent (online and print versions
offered) to 85299 people (about one-third of the cohort) who
were still participating in the 45 and Up Study; it included
questions on out-of-pocket health care expenses (Supporting
Information, table 1). Questionnaire data were probabilistically
linked by the NSW Health Centre for Health Record Linkage
(CHeReL), using privacy-preserving procedures, with NSW
Cancer Registry records to identify diagnoses of invasive cancers
during 1994-2019. Data were stored on the Sax Institute’s Secure
Unified Research Environment platform, with strict access and
privacy protocols. We report our study according to STROBE
guidelines."

Out-of-pocket health expenses

In the 2020 follow-up questionnaire, participants were asked
about their out-of-pocket health care costs (excluding costs
covered by Medicare or private health insurance) during
the preceding twelve months, overall and for each of eleven
medical and non-medical cost types (Supporting Information,
table 1). The response options (overall and for each cost type)
were: not applicable, $0, $1-250, $251-1000, $1001-10000, more
than $10000, and (for overall costs only), more than $25000, and
unsure.

Participant characteristics

Participants’ characteristics were based on 2020 questionnaire
responses unless otherwise indicated: age, sex, accessibility/
remoteness (Australian Statistical Geography Standard'”) and
socio-economic standing (Index of Relative Socioeconomic
Disadvantage,'® by quintile) of area of residence, household
income, health insurance status, highest education level
(baseline questionnaire), employment status, marital status,
and smoking status. Self-reported health conditions included
cardiovascular disease (heart failure, atrial fibrillation, other
heart disease, stroke), high blood pressure, diabetes, blood clot
or thrombosis, asthma, chronic obstructive pulmonary disease,
osteoarthritis, depression, anxiety, lymphoedema, and hay
fever. Cancer data (date of diagnosis, cancer type, and summary
spread of disease at diagnosis) were from NSW Cancer Registry
records for the most recent invasive cancer diagnosis. Cancer
status was categorised as no cancer diagnosis during 1994-2019;
cancer diagnosed more than two years before completion of
2020 questionnaire; or cancer diagnosed two years or less before
completion of 2020 questionnaire.

Statistical analysis

We report the numbers and proportions of respondents overall,
and by cancer status and cost category. We assessed associations
between participants’ characteristics and two outcomes of
interest — out-of-pocket costs exceeding $1000, overall and
for each cost type; and overall out-of-pocket costs exceeding
$10000 — in multivariable logistic regression analyses adjusted
for all demographic and health characteristics. We considered
costs exceeding $1000 to be a meaningful level that could be
identified using the available data. Participants who provided an

unsure, not applicable, or no response for a particular outcome
were excluded from the applicable analysis; in sensitivity
analyses, they were included, with various low or high values.
We assessed associations between cancer status and each
outcome in analyses adjusted for all demographic and health
characteristics; a sensitivity analysis was based on the number of
non-cancer health conditions rather than individual conditions.
We also assessed associations between out-of-pocket costs and
the four most frequent cancer types, and with all other cancer
types combined.

The 45 and Up Study 2020 questionnaire also included questions
about the impact of the coronavirus disease 2019 (COVID-19)
pandemic, including change in financial situation, worry
about financial situation, changes to overall health, changes to
emotional health, and missing or delaying health care because
of the pandemic. In a sensitivity analysis, these factors were
included in the regression analysis for each out-of-pocket
expense outcome.

We report adjusted odds ratios (aORs) with 95% confidence
intervals (Cls). Statistical analyses were undertaken in SAS 9.4;
graphs were generated in R 4.2.2 and Microsoft Excel.

Ethics approval

The 45 and Up Study was approved by the University of NSW
Human Research Ethics Committee (HC210602); the NSW
Population and Health Services Research Ethics Committee
approved the analysis reported in this article (HREC/14/
CIPHS/54).

Results

During July 2020 - February 2021, 45061 participants
completed the follow-up questionnaire (participation rate,
53%) (Supporting Information, figure 1). Their median age
was 70 years (interquartile range [IQR], 64-76 years). A total
of 7916 participants (18%) had recorded cancer diagnoses;
compared with participants without cancer, their median
age was higher (74 [IQR, 67-79] years v 69 [IQR, 63-75] years),
and larger proportions were men (54% v 42%), retired (72% v
62%), or reported cardiovascular disease (27% v 21%), diabetes
(13% ©v 10%), or lymphoedema (6% v 1%); slightly smaller
proportions reported anxiety (10% v 12%) or depression (13% v
15%) (Box 1).

Out-of-pocket health care expenses

A total of 1319 participants (3%) reported no out-of-pocket
health care expenses during the twelve months preceding the
questionnaire, 17947 participants (40%) reported costs of $1001-
10000, 1179 (3%) reported costs of $10001-25000, and 110 (0.2%)
reported costs exceeding $25000; 3338 respondents (7%) were
unsure or did not respond to this question (Box 2).

A total of 19236 respondents (42.7%; 95% confidence interval
[CI], 42.2-43.1%) reported that overall out-of-pocket health care
expenses during the previous year exceeded $1000, including
3167 of 7055 participants diagnosed with cancer more than two
years ago (44.9%; 95% CI, 43.7-46.1%) and 477 of 861 participants
diagnosed during the two years preceding the survey (55.4%;
95% CI, 52.1-58.7%) (Supporting Information, table 3).

The proportions of participants diagnosed with cancer who

reported out-of-pocket costs exceeding $1000 or $10000 were [/

largest for those diagnosed with cancer during the two years \




1 Socio-demographic and health characteristics of respondents to the 45 and Up Study follow-up survey (2020), overall and by cancer

status
Characteristic All respondents People with cancer People without cancer
All respondents 45061 7916 37145

Age at follow-up (years)

Median (IQR) 70 (64-76) 74 (67-79) 69 (63-75)
Under 60 3403 (8%) 254 (3%) 3149 (8%)
60-69 19079 (42%) 2317 (29%) 16762 (45%)
70-79 15603 (35%) 3370 (43%) 12233 (33%)
80 or older 6976 (15%) 1975 (25%) 5001 (13%)
Sex
Women 25213 (56%) 3656 (46%) 21557 (58%)
Men 19 848 (44%) 4260 (54%) 15588 (42%)

Accessibility/remoteness*

Major cities 22387 (50%) 4021 (51%) 18366 (49%)
Inner regional 16176 (36%) 2907 (37%) 13269 (36%)
Outer regional/remote/very remote 4738 (11%) 782 (10%) 3956 (11%)
Missing data 1760 (4%) 206 (3%) 1554 (49%)

Socio-economic s,tandingf

Quintile 1 (most disadvantage) 7190 (16%) 1318 (17%) 5872 (16%)
Quintile 2 8696 (19%) 1521 (19%) 7175 (19%)
Quintile 3 8282 (18%) 1452 (18%) 6830 (18%)
Quintile 4 8278 (18%) 1483 (19%) 6795 (18%)
Quintile 5 (least disadvantage) 10 447 (23%) 1864 (24%) 8583 (23%)
Missing data 2168 (5%) 278 (4%) 1890 (5%)

Household income

Less than $30 000 9649 (21%) 1976 (25%) 7673 (21%)
$30 000-49 999 7744 (17%) 1485 (19%) 6259 (17%)
$50 000-89 999 11172 (25%) 1870 (24%) 9302 (25%)
$90 000-119 999 3515 (8%) 544 (7%) 2971 (8%)

$120 000 or more 6090 (14%) 842 (11%) 5248 (14%)
Unknown/prefer not to answer 6891 (15%) 1199 (15%) 5692 (15%)

Health insurance

Private health insurance 32897 (73%) 5824 (74%) 27 073 (73%)
Department of Veterans’ Affairs 657 (1%) 146 (2%) 511 (1%)
Healthcare card 6458 (14%) 1252 (16%) 5206 (14%)
No health insurance 5049 (11%) 694 (9%) 4355 (12%)

Highest education (baseline questionnaire)

No school certificate 2626 (6%) 522 (7%) 2104 (6%)
School certificate 7751 (17%) 1437 (18%) 6314 (17%)
High school completed 4010 (9%) 698 (9%) 3312 (9%)
Certificate/diploma/trade/apprenticeship 14 851 (33%) 2612 (33%) 12239 (33%)
University degree 15430 (34%) 2584 (33%) 12 846 (35%)
Unknown/no response 393 (1%) 63 (1%) 330 (1%)

Continues
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1 Continued

Characteristic All respondents

People with cancer People without cancer

Work status
Paid work/self-employed 12817 (28%)
Retired 28 652 (64%)
Other (including unemployed or unpaid work) 3056 (7%)
Missing data 536 (1%)
Marital status
Married/de facto/partner 32923 (73%)
No partner 11868 (26%)
Missing data 270 (1%)
Smoking status
Never smoked 28594 (63%)
Formerly smoked 14907 (33%)
Currently smokes 1082 (2%)
Unknown/no response 478 (1%)
Cancer status
No cancer 1994-2019 37145 (82%)
Cancer diagnosed 1994-2019 7916 (18%)
More than one cancer 831(2%)
Diagnosed two years or less before the survey 861(2%)
Diagnosed more than two years before the survey 7055 (16%)

Health conditions

Cardiovascular disease 9951 (22%)

High blood pressure 18 746 (42%)
Diabetes (type 10r2) 4731 (10%)
Blood clot/thrombosis 2418 (5%)
Asthma 6069 (13%)
Chronic obstructive pulmonary disease 2263 (5%)
Osteoarthritis 10207 (23%)
Depression 6432 (14%)
Anxiety 5409 (12%)
Hay fever 8772 (19%)
Lymphoedema®* 788 (2%)
Any of the above 35136 (78%)
None of the above 9925 (22%)

1575 (20%) 11242 (30%)
5736 (72%) 22916 (62%)
476 (6%) 2580 (7%)
129 (2%) 407 (1%)
5641 (71%) 27282 (73%)
22711 (28%) 9657 (26%)
64 (1%) 206 (1%)
4778 (60%) 23816 (64%)
2880 (36%) 12027 (32%)
167 (2%) 915 (2%)
91 (1%) 387 (1%)

— 37145 (100%)
7916 (100%) —
831(10%) —
861 (11%) —
7055 (89%) -
2129 (27%) 7822 (21%)
3581 (45%) 15165 (41%)
1038 (13%) 3693 (10%)
554 (7%) 1864 (5%)
1022 (13%) 5047 (14%)
449 (6%) 1814 (5%)
1736 (22%) 8471 (23%)
1018 (13%) 5414 (15%)
797 (10%) 4612 (12%)
1342 (17%) 7430 (20%)
457 (6%) 331(1%)
6370 (80%) 28766 (77%)
1546 (20%) 8379 (23%)

246 women with breast cancer (15%), 232 women without cancer (1%).

IQR = interquartile range. * Australian Statistical Geography Standard.” T Index of Relative Socioeconomic Disadvantage.”® ¥ Recorded for 599 women (2%): 367 women with cancer (10%),

preceding the survey (>$1000: 55%; >$10000: 9%), beyond which
point the proportions were fairly stable (respectively 45% and
3%) (Box 3).

The proportions of participants who reported more than $1000
in out-of-pocket expenses for specific cost types were largest for
treatment by doctors or specialists (4721 respondents, 10%), dental
care (4631, 10%), and medications (2781, 6%); the proportion of
unsure/missing/not applicable responses ranged from 5% (2317
participants) for medications to 28% (12736 participants) for any
other health care (not specified) (Box 2).

Factors associated with higher overall out-of-pocket health
care expenses

After adjustment for socio-demographic and medical
characteristics, out-of-pocket expenses greater than $1000 were
more likely to be reported by participants with cancer than by
those without cancer (diagnosis in past two years: aOR, 2.06
[95% CI, 1.77-2.40]; diagnosis more than two years ago: aOR, 1.22
[95% CI, 1.15-1.29]). After adjustment, the likelihood of out-of-
pocket health care expenses greater than $1000 also increased
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2 Self-reported out-of-pocket health care expenses during the preceding twelve months for respondents to the 45 and Up Study
follow-up survey (2020): overall, and by cost type and cancer status*
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* The data underlying this graph are included in the Supporting Information, table 2, which includes other cost types not shown here: allied health care (> $1000: 2%), other
complementary/alternative treatments (1%), medical equipment (1%), home/other modifications (1%), other health care (1%). “Unsure/missing” includes “not applicable” responses.
Proportions of respondents who reported more than $1000 in out-of-pocket expenses for individual cost types: medications, 6%; doctors/specialists, 10%; medical tests, 2%; hospital/

3 Proportion of survey respondents who reported overall
out-of-pocket health care costs greater than $1000 or greater
than $10 000, by time since cancer diagnosis*

W Cancer, expenses >$1000
m Cancer, expenses >$10 000
70% —— No cancer, expenses >$1000

60%
50%
40%
30%
20%
10%

No cancer, expenses >$10 000

Proportion

Time since diagnosis (years)

*The data underlying this graph are included in the Supporting Information, table 4. ®

with household income, highest educational attainment level,
and area-based socio-economic advantage; it was also greater
for people who had cardiovascular disease (aOR, 1.60; 95% ClI,
1.52-1.68) and for people with private health insurance (v people
with Medicare coverage only [no insurance]: aOR, 1.64; 95% ClI,
1.53-1.75) (Box 4).

The adjusted odds of out-of-pocket health care expenses greater
than $10000 increased with household income and age group,
and were higher for people living in areas in the highest quintile
of socio-economic advantage (v lowest quintile: aOR, 1.61; 95%
CI, 1.31-1.98) or diagnosed with cancer during the past two years
(v no cancer: aOR, 3.30; 95% CI, 2.56—4.26), as well as for people
in unpaid work or unemployed (v paid work: aOR, 1.54; 95% CI,
1.23-1.93). The odds of out-of-pocket costs exceeding $1000 or
$10000 were lowest for the 657 participants with Department of
Veterans’ Affairs health coverage (1% of participants) (Box 4).

Out-of-pocket health care expenses, by cancer diagnosis
status and cost type

After adjustment for key characteristics, including socio-
economic standing and other health conditions, the odds
of out-of-pocket expenses exceeding $1000 were higher for
people diagnosed with cancer during the past two years than
for people not diagnosed with cancer with respect to medical
tests (@OR, 5.73; 95% CI, 4.36-7.52), hospital or outpatient care
(@OR, 4.22; 95% CI, 3.42-5.21), doctors or specialists (aOR, 3.56;
95% CI, 3.02-4.21), practical and travel costs (aOR, 2.78; 95% CI,
1.69-4.56), medications (aOR, 1.69; 95% CI, 1.32-2.16), and other
health care costs (@aOR, 1.92; 95% CI, 1.13-3.27). The odds of out-
of-pocket costs exceeding $1000 were also higher for people



4 Demographic and health characteristics and out-of-pocket
health care costs greater than $1000 (43% of all survey
participants) or $10 000 (3% of all participants): multivariable
logistic regression analyses*

—& Expenses > $1000
Expenses > $10 000

Characteristics
Cancer status (vno cancer)
Cancer (>2 years) =
Cancer (<2 years) —a—
Age at follow-up (years) (vunder 60)
60-69 -
70-79 -
80 or older i
Sex (v women)
Men
Accessibilty/remoteness (v major cities)
Inner regional
Quter regional/remote/very remote
Socio-economic standing (v quintile 1)t
Quintile 2 -
Quintile 3 i
Quintile 4 =
Quintile 5 i
Household income (v less than $30 000)
$30 000-49 999 -
$50 000-89 999 =
$90 000-119 999 -
$120 000 or more -+
Unknown/rather not answer -~
Health insurance (vnone)*
Private health insurance -
Healthcare card 4+
Highest education (vno school certificate)
School certificate ==
High school completed —
-
-

Certificate/diploma/trade qualification
University degree
Work status (v paid/self-employed)
Retired -
Other (incl. unemployed, unpaid) Rl
Marital status (vmarried/de facto/partner)
No partner
Smoking status (v never smoked)
Formerly smoked =
Currently smokes ——
Other health conditions
Cardiovascular disease =
High blood pressure
Diabetes
Blood clot/thrombosis
Asthma
Chronic obstructive pulmonary disease
Osteoarthritus
Depression
Anxiety
Lymphoedema
Hay fever

r+**J+¢+*-

L 1 ] J
0.5 1.0 2.0 4.0
Adjusted odds ratio (95% Cl)

Cl = confidence interval. * Adjusted for all other listed characteristics. The data underlying
this graph are included in the Supporting Information, table 5. T Quintile 1= most
disadvantaged. ¥ Department of Veterans' Affairs recipients (1% of participants) results not
shown because of extreme distribution (greater than $1000: adjusted odds ratio, 0.23; 95%
(1, 0.18-0.30; greater than $10 000: adjusted odds ratio, 0.32; 95% Cl, 0.13-0.79). #

diagnosed with cancer more than two years ago than for people
not diagnosed with cancer with respect to medical tests (aOR,
1.69; 95% CI, 1.42-2.02), medications (aOR, 1.30; 95% CI, 1.17-1.45),
and doctors or specialists (aOR, 1.26; 95% CI, 1.16-1.37) (Box 5).

Among people with total out-of-pocket expenses greater than
$1000, the proportions of those diagnosed with cancer in the
preceding two years who incurred out-of-pocket costs greater
than $1000 for doctors and specialists (44% v 21%), hospital and
outpatient care (24% v 8%), and medical tests (14% v 5%) were
larger than for people not diagnosed with cancer (Supporting
Information, table 7).

Of the 7916 participants diagnosed with cancer, 5964 (75%) were
diagnosed with one of the four most frequent cancer types
(prostate, breast, melanoma, colorectal) (Box 6). Compared with
participants without cancer, the odds of total out-of-pocket costs
exceeding $10000 were highest for people diagnosed in the past
two years with prostate cancer (37 of 203, 18%; v no cancer: aOR,
7.80; 95% CI, 5.33-11.4) or breast cancer (nine of 139, 6%; aOR, 2.53;
95% CI, 1.26-5.05) (Box 7).

Among the participants with cancer, the odds of higher out-of-
pocket costs were greater for people with multiple cancers than
for those with one cancer diagnosis (greater than $1000: aOR,
1.28; 95% CI, 1.09-1.52; greater than $10000: aOR, 1.74; 95% CI,
1.24-2.45); age and cancer stage at diagnosis did not significantly
influence the odds of higher out-of-pocket costs (Supporting
Information, table 9).

Sensitivity analyses

A sensitivity analysis adjusted for factors related to the COVID-19
pandemic (Supporting Information, table 10) yielded similar
findings to the main analysis as reported in Box 4 (Supporting
Information, figures 2ab). A sensitivity analysis in which
participants without valid out-of-pocket cost values (unsure,
missing, or invalid) were assumed to have low or high out-of-
pocket costs also yielded similar findings to the main analysis
(Supporting Information, figures 3, 4), as did an analysis that used
the number of non-cancer health conditions instead of the actual
conditions (Supporting Information, figure 5). Finally, findings
for all non-cancer characteristics were similar when participants
with cancer diagnoses were excluded (Supporting Information,
figure 6).

Discussion

We found that out-of-pocket health care expenses of greater than
$1000 per year were relatively frequent in our large sample of
New South Wales adults aged 55 years or older, especially among
participants diagnosed with cancer during the past two years
and those with greater personal or area-level socio-economic
advantage. Our findings — based on data for a statewide sample
including all cancer types and a broad range of cost types, and
taking several key socio-demographic and clinical characteristics
into account — indicate that out-of-pocket costs are potentially
a barrier to equitable health care access and optimal health care
outcomes for people with limited financial resources.

The overall level of out-of-pocket health care expenses in our
study was consistent with the Australian Institute of Health and
Welfare estimate of $1300 per person in Australia during 2020-
21, the major components of which were out-of-pocket costs for
medications ($445), dental care ($253), medical services ($182),
and hospital services ($149)." An analysis of Household Income |

and Labour Dynamics in Australia Survey data for 20062014 '




5 Cancer status and total out-of-pocket health care expenses
greater than $1000 or greater than $10 000 for individual
cost types: multivariable logistic regression analyses, by
cancer status*

Characteristics Proportion
Overall expenses > $10 000
No cancer (n=37145) 3%
Cancer (> 2 years) 3% | |
Cancer (< 2 years) 9% i
[ —
Expenses > $1000, by expense type
Overall expenses
No cancer 42% | |
Cancer (> 2 years) 45% E 3
Cancer (< 2 years) 55% —B—
Medications
No cancer 6% | |
Cancer (> 2 years) 7% ——
Cancer (< 2 years) 9% ——
Doctor/specialist care
No cancer 10% | |
Cancer (> 2 years) 13% -
Cancer (< 2 years) 26% ——
Medical tests
No cancer 2% | |
Cancer (> 2 years) 3% —i—
Cancer (< 2 years) 8% —
Hospital/outpatient care
No cancer 4% | ]
Cancer (> 2 years) 4% —l—
Cancer (< 2 years) 14% —a—
Dental care
No cancer 10%
Cancer (> 2 years) 10%
Cancer (< 2 years) 9%
Practical/travel expenses
No cancer 1%
Cancer (> 2 years) 1%
Cancer (< 2 years) . 2% —I+I—
0.5 1.0 20 4.0
Adjusted odds ratio (95% Cl)

* Adjusted for age at follow-up, sex, remoteness, socio-economic status quintile,

household income, health insurance status, education, work status, marital status,

smoking status, and other health conditions. The data underlying this graph are included
in the Supporting Information, table 6, which also includes details for further expense
types not shown here. ¢

found that mean annual household spending on health care in
Australia was about $3100, including about $1100 for doctors, $600
for medications, and $1500 for insurance premiums.” However,
neither of these earlier studies examined differences in out-of-
pocket expenses by health or socio-demographic characteristics,
and the definitions of cost types differed between studies. We
included additional cost items in our analysis, such as health care-
related travel and accommodation expenses. We did not include
private health insurance premiums, as they were not available
in the dataset, nor did we have information on income tax and
health care levy payments, or on income lost because of cancer or
other health conditions.

Our finding that out-of-pocket costs exceeded $1000 for more
than half the participants diagnosed with cancer during the
preceding two years, including 66% of participants with recent
prostate cancer diagnoses, was broadly consistent with earlier
Australian studies. One reported median out-of-pocket costs
of $8000 for prostate cancer treatment in 2013;'" a 2018 study,
mainly comprising people with breast cancer, reported that out-
of-pocket costs during the preceding two years had exceeded
$10000 for 27% of respondents.” A study based on Medicare co-
payments during 2011-12 reported out-of-pocket costs of about

| $1100 per person during the first year after diagnosis for people
diagnosed with cancer in Queensland."

Our finding that out-of-pocket health care costs were higher for
participants with cancer than for those without cancer is also
consistent with other Australian studies. An analysis of Medicare
data reported that 2-year median out-of-pocket expenses during
201011 ranged from $1078 for people with lung cancer to $4192
for people with breast cancer, compared with $615 for the general
population and $936 for people who frequently consulted general
practitioners.” We included costs not subsidised by Medicare
in our analysis, such as unsubsidised medicines and travel,
and included all cancer types, providing more comprehensive
information on health care costs for Australians.

The likelihood of higher out-of-pocket health care expenses
was greater for people recently diagnosed with cancer than for
those diagnosed more than two years ago. The odds of out-of-
pocket expenses exceeding $10000 were eight times as high
for participants diagnosed with prostate cancer in the past two
years than for people without cancer. Beyond two years after
diagnosis, the proportion of people with cancer who had out-of-
pocket expenses exceeding $10000 during the preceding twelve
months declined to about the level for people without cancer.
Larger proportions of people diagnosed with cancer in the past
two years than of participants without cancer reported out-of-
pocket expenses exceeding $1000 for medical tests, hospital and
outpatient care, and doctors and specialists, as did moderately
larger proportions for practical and travel costs and medications.
Out-of-pocket doctor and specialist expenses during the
preceding twelve months exceeded $1000 for 26% of people
diagnosed with cancer in the past two years and 10% of people
without cancer. Larger proportions of people diagnosed with
cancer more than two years ago than of people without cancer
had out-of-pocket expenses exceeding $1000 for medical tests,
medications, and doctors and specialists, reflecting continuing
health care needs after a cancer diagnosis. In contrast, the
proportions of people with more than $1000 in out-of-pocket
dental care expenses were similar for people with or without
cancer, consistent with other reports.!

The relationship between higher out-of-pocket health care
expenses, cancer, and socio-economic standing is complex. We
found that higher costs were associated with socio-economic
advantage, and particularly with higher household income
and having private health insurance (the lower costs for people
with Department of Veterans’ Affairs health coverage reflect
more comprehensive government-subsidised health care
coverage and possibly less intensive treatments). However, the
potentially negative impact of out-of-pocket health care costs
is not caused by their absolute level, but by their affordability,
which is determined by a person’s financial resources. Evidence
of financial toxicity in cancer care is growing; that is, the
inability to pay for health care affects a person’s physical and
psychological health, influences their health care decisions,
and potentially leads to poorer outcomes.”’ Cost transparency
can also be a problem. A recent Australian survey found that
large proportions of people with cancer were not informed
about costs prior to treatment and were unaware of financial
support services.”’ Additionally, a recent analysis of Medicare
data found that out-of-pocket expenses during the year after a
cancer diagnosis were higher for people diagnosed in 2015 than
for those diagnosed in 2011.%

We also found that higher out-of-pocket expenses were
more likely for people with blood clots, osteoarthritis, or
cardiovascular disease than for people without these conditions.
The relationship between costs, cancer, and other health
conditions is complex and can depend on the length of time a



6 Characteristics of participants with cancer diagnoses
recorded in the New South Wales Cancer Registry,
1994-2019*

Diagnosis Diagnosis
All within past  more than two

Characteristic participants two years years ago

Participants with 7916 861 7055

cancer

Cancer type
Breast 1610 (20%) 139 (16%) 1471 (21%)
Colorectal 819 (10%) 91 (11%) 728 (10%)
Melanoma 1365 (17%) 134 (16%) 1231(17%)
Prostate 2170 (27%) 203 (24%) 1967 (28%)
Other cancers' 1952 (25%) 294 (34%) 1658 (24%)

Time since diagnosis

(years)

0.5-1 222 (3%) 222 (26%) —
>1-2 639 (8%) 639 (74%) —
>2-5 1653 (21%) — 1653 (23%)
>5-10 2131 (27%) — 2131(30%)
>10-20 2625 (33%) 2625 (37%)
More than 20 years 646 (8%) — 646 (9%)

Age at diagnosis

(years)

Under 60 2577 (33%) 70 (8%) 2507 (36%)
60-69 2952 (37%) 314 (36%) 2638 (37%)
70-79 1904 (24%) 339 (39%) 1565 (22%)
80 or older 4383 (6%) 138 (16%) 345 (5%)

Spread of disease at

diagnosis
Localised 4646 (59%) 453 (53%) 4193 (59%)
Regional spread 1517 (19%) 161(19%) 1356 (19%)
Distant metastases 181(2%) 27 (3%) 154 (2%)
Unknown 1572 (20%) 220 (26%) 1352 (19%)

* Based on most recent cancer type diagnosed; 831 people (10%) people had been

diagnosed with two or more cancer types. T Most frequent: non-Hodgkin lymphoma

(304 people, 4%). + Shortest possible time since diagnosis was just over six months for

diagnosis at the end of December 2019 and completion of the follow-up survey in early

July 2020. &

person has had each condition, condition severity, and treatment
intensity and type. It was not possible to investigate all these
factors in our study, but we jointly analysed data for people
with various health conditions and by cancer status, which is a
notable strength compared with other studies in Australia.

Limitations

Self-reported expenditure data are subject to recall and recency
or telescoping biases. However, other studies have found that this
approach can provide reasonable information, despite participants
under- or overestimating personal expenditure, depending on the
context, number of questions, and the look-back period.2 2 The
categorical response options we used did not allow for precise
estimates of mean out-of-pocket costs per person, but we could
differentiate between cost levels for different subgroups.

7 Cancer type, time since diagnosis, and higher out-of-pocket
health care costs: multivariable logistic regression analyses*

Cancer type (time since diagnosis)

No cancer L]
Breast cancer (> 2 years) |- >$10000
Colorectal cancer (> 2 years) T
Melanoma (> 2 years) —
Prostate cancer (> 2 years) -
Other cancer (> 2 years) {———
Breast cancer (< 2 years) —
Colorectal cancer (< 2 years) —
Melanoma (< 2 years) —
Prostate cancer (< 2 years) e —
Other cancer (< 2 years) | 4'7‘ ‘ |
05 1.0 20 4.0 8.0

Adjusted odds ratio (95% Cl)

* Adjusted for age at follow-up, sex, remoteness, socio-economic status quintile,
household income, health insurance status, education, work status, marital status,
smoking status, and other health conditions. The data underlying this graph are included
in the Supporting Information, table 8. ®

Our findings may not be directly generalisable to the Australian
population. The study cohort was broadly healthier than the
general population,””” a larger proportion had private health
insurance (73% v 55%"), and a smaller proportion smoked (aged
55 years or older: 2% v 10%""). Survivor bias is also possible; that
is, participants with poorer health outcomes may have been
underrepresented. If higher out-of-pocket expenses are related
to receiving timely and best practice care, our analysis might
be biased by overrepresentation of people who could afford
care, and the larger proportion of people with private health
insurance could bias the distribution of out-of-pocket expenses.
However, as other studies have reported, associations found
in the 45 and Up Study cohort are likely to be robust.”’”" We
did not have data on cancers diagnosed during 2020 but before
the questionnaire (expected to be a relatively small number),
and participants diagnosed in this year might have been
misclassified as having no cancer, reducing the association
between cancer and out-of-pocket expenses. Further work is
needed to assess associations between higher out-of-pocket
costs and specific cancer treatments, as well as with health
outcomes.

Conclusions

We have provided a uniquely detailed insight into the types
and levels of out-of-pocket health care expenses for people
in Australia. We report associations between higher out-
of-pocket expenses and key socio-demographic and health
characteristics, including cancer status. Higher out-of-pocket
costs are associated with greater socio-economic advantage,
but they were also independently associated with having
cancer, particularly during the two years following diagnosis.
Out-of-pocket expenses for people with cancer can exacerbate
financial strain at a time of vulnerability, and affect health care
equity because some people cannot pay for timely care or all
available treatment options.
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