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Abstract: Aim: To quantify financial toxicity and out-of-pocket costs for patients with HNC in
Australia and explore their relationship with health-related quality of life (HRQoL). Methods: A
cross-sectional survey was administered to patients with HNC 1-3 years after radiotherapy at a
regional hospital in Australia. The survey included questions on sociodemographics, out-of-pocket
expenses, HRQoL, and the Financial Index of Toxicity (FIT) tool. The relationship between high
financial toxicity scores (top quartile) and HRQoL was explored. Results: Of the 57 participants
included in the study, 41 (72%) reported out-of-pocket expenses at a median of AUD 1796 (IQR
AUD 2700) and a maximum of AUD 25,050. The median FIT score was 13.9 (IQR 19.5) and patients
with high financial toxicity (n = 14) reported poorer HRQoL (76.5 vs. 114.5, p < 0.001). Patients who
were not married had higher FIT scores (23.1 vs. 11.1, p = 0.01), as did those with lower education
(19.3 vs. 11.1, p = 0.06). Participants with private health insurance had lower financial toxicity scores
(8.3 vs. 17.6, p = 0.01). Medications (41%, median AUD 400), dietary supplements (41%, median
AUD 600), travel (36%, median AUD 525), and dental (29%, AUD 388) were the most common
out-of-pocket expenses. Participants living in rural locations (>100 km from the hospital) had higher
out-of-pocket expenses (AUD 2655 vs. AUD 730, p = 0.01). Conclusion: Financial toxicity is associated
with poorer HRQoL for many patients with HNC following treatment. Further research is needed to
investigate interventions aimed at reducing financial toxicity and how these can best be incorporated
into routine clinical care.

Keywords: head and neck cancer; financial toxicity; out-of-pocket expenses; survivorship; quality
of life

1. Introduction

Head and neck cancer (HNC) is a heterogenous group of tumours that arise from
the oral cavity, larynx, nasopharynx, oropharynx, or hypopharynx [1]. Treatment often
consists of a multi-modal approach with various combinations of surgery, radiotherapy,
and chemotherapy [2]. As a result of treatment and its associated side effects, patients
with HNC often require intensive multi-disciplinary care both during and after treatment,
which results in significant healthcare utilisation and cost to both the healthcare system
and patients [3]. During radiotherapy, patients often experience acute side effects such
as mucositis, dysphagia, or odynophagia which generally requires analgesic medications
and dietary supplements. Long-term survivorship care of patients with HNC is complex
and involves a multi-disciplinary approach. For example, patients who have received
radiotherapy require regular dental follow-up given the increased risk of periodontal
disease, dental caries, and osteoradionecrosis [4].
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It is increasingly recognised that a significant number of cancer survivors experience
‘financial toxicity” as a result of their cancer diagnosis and treatment, which can cause a
reduction in quality of life (QoL) and clinical outcomes [5]. Financial toxicity is defined as
the hardship or distress that arises from the financial burden of cancer treatment [6]. This
arises from a combination of high out-of-pocket expenses associated with treatment and
also a reduction in income through taking time off work. Patients with financial toxicity
have been demonstrated to delay their treatment, not fill medication scripts, rationalise
medications, or forgo treatment altogether, all of which contribute to poorer clinical out-
comes [6]. The financial burden for patients with HNC is particularly relevant given that
this malignancy has high healthcare needs associated with treatment and can result in long-
term functional deficits, such as those impacting upon voice, cosmesis, or swallowing [7].
A study in patients with HNC demonstrated that financial toxicity was associated with
reduced overall survival and cancer-specific survival [8].

The majority of studies associated with financial toxicity for patients with HNCs have
been conducted in the USA [9-12]. There has also been research performed in Canada, with
a study by Hueniken et al. developing the Financial Index of Toxicity (FIT) instrument for
use in patients with HNC [13]. There have been few studies investigating financial toxicity
for patients with HNC in publicly funded healthcare systems such as Australia. Although
Australia has a publicly funded healthcare system, items such as travel, accommodation,
and dental care still incur significant costs for patients, as well as the need to take time off
work during treatment and recovery. Additionally, the financial burden on patients with
HNC from regional and rural areas remains under-studied, with these patients likely to be
disproportionately affected. Defining the prevalence of financial toxicity and out-of-pocket
costs for patients with HNC will allow for the identification of areas that require further
intervention to reduce financial burdens.

The aim of this study was to quantify and describe the financial toxicity and out-of-
pocket costs for patients with HNC in regional Australia and to consider their relationship
with quality of life.

2. Materials and Methods
2.1. Design and Setting

This study was a cross-sectional study conducted at the Townsville University Hospi-
tal (TUH) in Queensland, Australia. TUH is a regional tertiary hospital that treats patients
with HNC from a wide catchment area in Northern Queensland. This is a public hospital
that is co-funded by the Australian and state governments. Patients with private health
insurance are also treated at this facility (covering in-patient services only) and there are
no other public or private radiation oncology services in Townsville. Ethics approval
was granted by Townsville Hospital and Health Service Human Research Ethics Commit-
tee (HREC/QTHS/76534). The Strengthening the Reporting of Observational studies in
Epidemiology (STROBE) guidelines for reporting observational studies was utilized [14].

2.2. Overview of Australian Healthcare System

Australia has a universal healthcare system called Medicare which is funded by Com-
monwealth and state/territory governments through income tax revenue. The Medicare
system provides coverage for treatment provided in public hospitals, subsidies for health-
care services provided out of hospitals (e.g., general practitioner appointments), and a
discount on prescription medicines. Australia also has a private medical system in which
medical professionals operate in a fee-for-service environment. Patients are required to pay
an out-of-pocket expense if the doctor’s fee is higher than the Medicare rebate. Medical
practitioners can opt to accept the Medicare rebate as the fee, which results in no out-of-
pocket expense (referred to as bulk-billing). Currently, Medicare has limited coverage for
services such as dental care [15]. Australians can elect to purchase private health insur-
ance, which allows additional coverage for services such as dental and physiotherapy, and
private hospitals [16].
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2.3. Participants and Recruitment

Patients with head and neck cancer who completed treatment at the TUH were con-
sidered eligible for inclusion if they met the following criteria:

e Completed radiotherapy for mucosal SCC of the head and neck region (either as
definitive or adjuvant treatment + chemotherapy);
One to three years after completion of radiotherapy treatment;
Aged >18 years;
Disease-free and well-enough to complete the survey as determined by the study investigator.

All patients who had completed radiotherapy one to three years previously at TUH
(November 2018 to November 2020) were identified through review of the hospital oncology
management information system. This electronic medical records system captures all
patients treated with radiotherapy at TUH. Patients deemed eligible were then contacted
by a study investigator by phone to discuss the study requirements. Informed consent for
participation was obtained verbally (for patients completing the survey over the phone or
electronically) or through signing of a consent form for those completing in person or by
postal mail.

2.4. Data Collection

Patients who agreed to participate completed a questionnaire either over the phone,
electronically (through email or RedCap), via postal mail, or in-person at a clinic ap-
pointment. The survey given to the patients (Supplementary Questionnaire S1) included
details about their sociodemographic characteristics (level of education, marital status,
smoking status, private health insurance, annual income, employment status, occupation,
employment during and after treatment), as well as whether they were asked by their
treatment team about any financial concerns and how comfortable they were discussing
financial difficulties with their treating medical team. The survey included a section on
out-of-pocket expenses within the first 12 months of diagnosis (dental, allied health, mental
health, general practitioner, specialist appointments, accommodation, travel, home services,
dietary supplements, investigations, medications, and other). Quality of life was assessed
using the Functional Assessment of Cancer Therapy—Head and Neck (FACT-H&N) [17].
This questionnaire assesses quality of life across five domains of wellbeing—physical,
social /family, emotional, functional, and the head and neck cancer subscale. Each question
is answered on a 5-point Likert scale with a possible range of scores from 0 to 156 (higher
score indicates a better quality of life). Financial toxicity was evaluated using the Financial
Index of Toxicity (FIT) survey, which scores financial toxicity on a scale of 0-100 (higher
score indicating higher financial toxicity). This instrument was designed to assess three
domains: financial strain (psychological distress associated with finances), financial stress
(objective financial burden—which results from out-of-pocket spending on healthcare [18]),
and lost productivity [13].

A chart review of electronic medical records was conducted to extract demographical
and tumour information such as: distance from town of residence to TUH, Eastern Cooper-
ative Oncology Group (ECOG) status, site of primary tumour, stage (AJCC 8th edition),
and date of treatment completion. Data was stored in a RedCap database and exported
for analysis.

2.5. Statistical Analyses

Descriptive statistics were used to describe the sociodemographic and clinical profiles
of the participants. The statistical program Stata V16 was used for analysis. Data were
reported as mean and standard deviations for normally distributed continuous variables
and median and interquartile range for non-normally distributed continuous variables.
Categorical variables were reported as counts and proportions. FIT scores were calculated
using instructions provided by the authors of the instrument. Scores were reported as a total
score, financial stress score, and lost productivity score. These were graphically represented
using box plots. Subgroup analyses investigating clinical and demographical factors
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associated with financial toxicity were conducted. To determine if there was a difference
in financial toxicity scores for each of these factors, a Mann—-Whitney U test was used.
Categorical variables were collapsed into dichotomous responses when there was more
than one response. Results for the FACT H&N were reported as median and interquartile
range for all five domains as well as the total score. Participants with the highest financial
toxicity scores (top 25%) were defined as “high financial toxicity” and the rest “low financial
toxicity”. FIT scores between the two groups were then compared and a Mann-Whitney U
test was used to determine if there was a statistically significant difference in scores. The
Spearman correlation coefficient was reported for the relationship between FIT score and
FACT H&N. Out-of-pocket expenses were reported as the number of participants who
reported an expense for each item, as well as the median expense for each item and overall
(excluding participants who did not have an out-of-pocket expense). Out-of-pocket costs
were reported in 2019/20 Australian dollars (AUD). Clinical and demographical factors
associated with out-of-pocket expenses were explored and a Mann-Whitney U test used to
determine if there was a statistically significant difference in expenses.

3. Results

There were seventy-four patients contacted to discuss the requirements of study,
with six patients not willing to participate and eleven patients who did not return the
questionnaire (Figure 1). A total of 57 patients (response rate 77%) completed the survey
and comprised the cohort for analysis. The mean age of participants at survey completion
was 63.8 years and the mean time from completion of treatment to survey was 1.9 years,
with a minimum of 1 year and a maximum of 3.1 years (Table 1). Less than half of the
participants (46%) had completed tertiary education. Most participants were male (75%),
married (58%), and 29 participants were working at time of diagnosis, with most (23/29)
employed full-time. Over half of the participants (53%) were receiving a low household
annual income (less than AUD 45,000). Only nineteen participants (34%) had private
health insurance. The most common head and neck cancer subsite was oropharyngeal
(65%). There were 13 people (23%) who reported a reduced income post treatment. Of
the twenty-three people working full-time at time of diagnosis, eleven had returned to
full-time work by 12 months post treatment (48%), four had returned to part-time work
(17%), and eight had not returned to work (35%). Of the six patients working in part-time
or casual positions at diagnosis, four returned to work and two did not. Of the ten people
that did not return to work, the most common reason for not returning to work was adverse
side effects from treatment (90%). Nineteen patients (33%) reported that a member of their
treating team had asked if they had any financial concerns. Most people reported being
very comfortable speaking to a member of their medical team about financial difficulties,
with a median score of 10 on a 10-point Likert scale.

The overall median FIT score was 13.9 (19.5), with a median score of 0 (11) for financial
stress, 25 (25) for financial strain, and 0 (50) for lost productivity (Table 2, Figure 2). Patients
who were not married (included those who were divorced, single, or widowed) had a
higher financial toxicity score (23.1 vs. 11.1, p = 0.01). Additionally, participants with private
health insurance had lower rates of financial toxicity (8.3 vs. 17.6, p = 0.01). Participants
with lower levels of education had higher rates of financial toxicity (19.3 vs. 11.1, p = 0.06).
No differences in FIT scores were found for the other sociodemographic or clinical factors.
As demonstrated in Table 3, the 14 patients with high levels of FT (highest 25% of FIT
scores), had a median FIT score of 44.4, compared with a median of 11.1 in the low FT
group. Patients in the high FT group were younger (median age 57 vs. 65, p = 0.04) and
were more likely to be not married (71% vs. 33%, p = 0.011) compared to those in the low
FT group. The patients with high FT had worse quality of life across all FACT domains
apart from the head and neck cancer subscale scores.
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Records screened for eligibility

n =194

\4

Patients identified as eligible

n =288

Patients not contactable

v n=14

Patients contacted

n=74

Patients not wanting to be in
study
n=6

Patients consented to study

n =68

A4

Surveys returned*

n=>57

* 1 patient returned survey but did not complete quality of life or out-of-pocket expenses sections

Figure 1. Study Flow Chart.

Table 1. Summary of Patient and Clinical Characteristics.

Patient Characteristics o Patient Characteristics o
(n=57) n (%) (n = 57) 1 (%)
. Time from treatment completion to survey
ﬁiir(lai el completion) 638+9.2 (years) 19+0.63
Mean + SD
Sex Private health insurance * 19 (34%)
Male 43 (75%) Yes 37 (66%)
Female 14 (25%) No 19 (34%)
Ethnicity Total annual household income (diagnosis)
Aboriginal 1(2%) 0 to AUD 18,200 9 (16%)
Torres Strait Islander 0 (0%) AUD 18,201 to AUD 45,000 21 (37%)
Both Aboriginal and Torres Strait Islander 1 (2%) AUD 45,001 to AUD 120,000 17 (30%)
Neither 55 (96%) >AUD 120,000 10 (18%)
Distance to Townsville Hospital 23 (40%) Employment status (at diagnosis)
<50 km 3 (5%) Full-time work 23 (40%)
50-99 km 3 (5%) Part-time work 2 (4%)
100-199 km 7 (12%) Casual work 4 (7%)
200-299 km 13 (23%) Retired 24 (42%)
300-399 km 8 (14%) Unemployed 3 (5%)

>400 km 23 (40%) Volunteer /unpaid work 1 (2%)
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Table 1. Cont.
Patient Characteristics o Patient Characteristics o
(n=57) n (%) (= 57) 1 (%)
. Sole income earner *
1S[harlsoré gomorbldlty Index (CCI) 25+16 Yes 27 (48%)
ean + No 29 (52%)
ECOG Self-employed
;) ;f gﬁ;; Yes 10 (18%)
? No 35 (61%)
N/A (not working) 12 (21%)
Smoking status Marital status
& Married/de facto 33 (58%)
Current 19 (33%) Divorced or separated 15 (26%)
Former 24 (42%) Single or never married 6 (11%)
Never 14 (25%) Widowed 3 (5%)
Level of education Occupation (ISCO-08 classification)
. o Retired or Unemployed 15 (26%)
Primary School 5 (9%) Managers 6 (11%)
o Professionals 3 (5%)
Secondary School (Grade 10) 20 (35%) Technicians 4(7%)
o Service and Sales Workers 7 (12%)
Secondary School (Grade 12) 6 (11%) Agricultural, Forestry, and Fishery 2 (4%)

. . - o Craft Workers 6 (11%)
Technical College, Diploma, or Certificate 21 (37%) Plant and Machine Operators 10 (18%)
University Degree 5 (9%) Elementary Occupations 4 (7%)

Living arrangements
Live with partner 25 (44%)
Live alone 21 (37%)
Live with partner and children 6 (11%)
Live with children 2 (4%)
Assisted living 1(2%)
Other 2 (4%)
Clinical Characteristics
Tumour location
Oral cavity 7 (12%)
Nasopharynx 2 (4%) Treatment
Oropharynx—p1l6-positive 30 (53%) Chemo RT 35 (61%)
Oropharynx—pl6-negative 7 (12%) RT alone 11 (19%)
Hypopharynx 2 (4%) Surgery + RT 7 (12%)
Larynx 8 (14%) Surgery + chemo RT 4 (7%)
Unknown 1(2%)
Tumour stage (AJCC 8th edition)
I 16 (28%)
II 12 (21%)
11 16 (28%)
v 1 (2%)
IVA 11 (19%)
IVB 1 (2%)
Financial Support
Has a member of your treating team asked if you have any financial concerns?
Yes 19 (33%)
No 38 (67%)
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Patient Characteristics

Patient Characteristics

(n = 57) n (%) (= 57) n (%)
How comfortable are you in discussing financial difficulties with your medical team?
Median (SD) 10(3) *
Financial support during RT Financial support 12 months after treatment
Worked during treatment 3 (5%) Returned to work 18 (32%)
Sick leave 7 (12%) Sick leave 1 (2%)
Superannuation 6 (11%) Superannuation 4 (7%)
Income protection 4 (7%) Income protection 4 (7%)
JobSeeker ** 7 (12%) JobSeeker ** 5 (9%)
Age pension 21 (37%) Pension 24 (42%)
Disability pension 4 (7%) Other 8 (14%)
Other 14 (25%)
Employment status 12 months post cancer treatment Income 12 months post cancer treatment
Full-time work 11 (19%) Same income 22 (39%)
Part-time work 8 (14%) Lower income 13 (23%)
Did not return to work 10 (18%) Higher income 2 (4%)
Not working previously 28 (49%) N/A—not working before diagnosis 20 (35%)
Reasons for not returning to work (n = 10) *
Side effects from treatment 9 (90%)
Work-related issues 1 (10%)
Other 1 (10%)

* Missing data for 1 participant. ** JobSeeker is an Australian-government-funded payment for people who are
unemployed or are sick or injured for a period of time. " Multiple options allowed.

Table 2. Financial Toxicity (FIT) Scores by sociodemographic and clinical variables, median (IQR).

FIT Scores *

Total Score—13.9 (19.5)

Financial Stress—0 (11)

Financial Strain—25 (25)

Lost Productivity—O0 (50)

Factors Associated with Financial Toxicity

Variable FIT Total Scores * p Value
Age
<60 13.9 (38.1) 0.99
>60 13.9 (13.9)
Sex
Male 12 (19.5) 0.14
Female 18.4 (19.5)
Distance to Townsville Hospital
0-99 km 17.1 (13.9) 0.47
>100 km 12 (22.3)
Smoking Status
Current 19.4 (35.3) 023
Former/Never 13.9 (11.1) )
Level of Education
Primary /High School 19.3 (25.1) 0.06
TAFE/University 11.1 (12)
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Table 2. Cont.

FIT Scores *

Total Score—13.9 (19.5)

Financial Stress—0 (11)

Financial Strain—25 (25)

Lost Productivity—O0 (50)

Factors Associated with Financial Toxicity

Variable FIT Total Scores * p Value

Marital Status
Married 11.1 (11) 0.01
Not Married 23.1 (34.2)

Private Health Insurance
Yes 8.3 (13.8) 0.01
No 17.6 (22.3)

Annual Household Income
<AUD 45,000 17.1 (16.7) 0.10
>AUD 45,000 11.1(24.9)

Sole Income Earner
Yes 17.6 (36) 0.12
No 12 (11.1)

Employment Status at

Diagnosis 0.37
Working 17.6 (31.5)
Not Working 12 (11.1)

Self-Employed
Yes 15.3 (19.5) 0.80
No or N/A 13.9 (22.3)

Tumour Location
Oropharyngeal 15.7 (19.5) 0.90
Other 13.9 (18.1)

Tumour Stage
Early 18.4 (22.3) 0.85
Advanced 13.9 (13.9)

Treatment Received
ChemoRT =+ Surgery 13.9 (22.2) 0.60
RT alone or Surgery + RT 12.5 (25.1)

Table 3. Quality of Life and Financial Toxicity.

* Scores reported as median (IQR). A higher score indicates a higher level of financial toxicity.

Quality of Life—FACT H&N

%}’:;?;L(if S%t I;I;ihlli)r ](r(t) LV;;; p Value Spearman’s Rho
Median (IQR) Median (IQR)

Physical Wellbeing 23 (8) 16 (10) 24.5 (6) <0.001
Social/Family Wellbeing 22 (9.5) 15.6 (11) 24 (8.2) <0.001
Emotional Wellbeing 20 (6.5) 16 (7) 20 (6) 0.004
Functional Wellbeing 18.5(9) 13.5 (8) 21 (9) 0.002
Head and Neck Cancer Subscale 25 (11) 22 (16) 25 (10) 0.13

Total Score 105.5 (33.4) 76.5 (43.2) 114.5 (29) <0.001

Note—High FT taken as the top 25% of scores on the FIT score (n = 14). Median FIT scores (High FT = 44.4, Low

FT =11.1).



Curr. Oncol. 2023, 30

4930

FIT Score - Total FIT Score - Financial Stress
.

100
100

60
60

FIT Score

FIT Score
40

40

20
20

) I | 3 | !

FIT Score - Financial Strain FIT Score - Lost Productivity

100
L
100

60
60

FIT Score

FIT Score
40

40

20

0 20
[

Figure 2. FIT Scores. Note: Higher scores indicate that higher financial toxicity.

There were wide variations in out-of-pocket expenses in the first 12 months after
diagnosis between participants (Table 4). A total of 15 (27%) patients reported zero out-of-
pocket expenses. Of the 41 (73%) patients who reported out-of-pocket expenses, the median
was AUD 1796 (IQR—AUD 2700), with a maximum expense of AUD 25,050. The most
common out-of-pocket median expenses for patients were medications (AUD 400), dietary
supplements (AUD 600), travel (AUD 525), and accommodation (AUD 520). Table 5 shows
that participants living in rural locations (>100 km from Townsville Hospital) had higher
out-of-pocket expenses (AUD 2655 vs. AUD 730, p = 0.01). Participants with higher levels
of education also had higher out-of-pocket expenses (AUD 2680 vs. AUD 1167, p = 0.03), as
well as those with an annual income greater than AUD 45,000 (AUD 2740 vs. AUD 1134,
p = 0.01). Patients working at diagnosis had higher out-of-pocket expenses than those
not working (AUD 2655 vs. AUD 730, p = 0.01). Recipients of chemoradiotherapy had
higher out-of-pocket expenses than those who received radiotherapy alone or surgery and
radiotherapy (AUD 1850 vs. AUD 600, p = 0.04).

Table 4. Out-of-Pocket Expenses.

Out-of-Pocket Expenses

Number of Participants with Out-of-Pocket Expenses (%) Total Expense (12-Month Period) *

n =56
Dental 16 (29%) 388 (825)
Allied Health 5 (9%) 500 (3284)
Mental Health 3 (5%) 300 (440)
GP 15 (27%) 250 (380)
Specialist 7 (13%) 600 (1100)
Accommodation 10 (18%) 520 (300)
Travel 20 (36%) 525 (825)
Home Services 6 (11%) 716 (700)
Dietary Supplements 23 (41%) 600 (950)
Investigations 8 (14%) 575 (1190)
Medications 23 (41%) 400 (600)
1796 (2700)
Total 41 (73%) Minimum—18
Maximum 25,050

* Median (IQR), excludes patients who had no out-of-pocket expenses for that particular expense, reported in AUD.
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Table 5. Factors Associated with Out-of-Pocket Expenses.

Variable Out-of-Pocket Expense * p Value

Age
<60 2000 (2500) 0.20
>60 1400 (3078)

Sex
Male 1570 (2500) 0.53
Female 1798 (3585.5)

Distance to Townsville Hospital
0-99 km 730 (1300) 0.01
>100 km 2655 (2450)

Smoking Status
Current 1400 (2900) 0.25
Former/Never 1825 (2606)

Level of Education
Primary/High School 1167 (1380) 0.03
TAFE/University 2680 (2230)

Marital Status
Married 1500 (2750) 0.44
Not Married 1865 (2233)

Private Health Insurance
Yes 2680 (2400) 0.12
No 1400 (2700)

Annual Household Income
<AUD 45,000 1134 (1878) 0.01
>AUD 45,000 2740 (2492)

Sole Income Earner
Yes 1850 (2666) 0.42
No 1300 (2250)

Employment Status at Diagnosis
Working 2655 (2684) 0.01
Not Working 730 (1890)

Self-Employed
Yes 3185 (2858) 0.33
NoorN/A 1632 (2250)

Tumour Location
Oropharyngeal 1800 (3010) 0.69
Other 1714 (2650)

Tumour Stage
Early 1500 (2300) 0.23
Advanced 2000 (3354)

Treatment Received
ChemoRT =+ Surgery 1850 (2600) 0.04
RT alone or Surgery + RT 600 (2035)

* Median (IQR), reported in AUD.

4. Discussion

Opverall, there were low levels of financial toxicity across the study cohort, although a
proportion of patients reported significant financial concerns. Patients with higher financial
toxicity reported poorer HRQoL. Out-of-pocket costs within the first 12 months of diagnosis
varied widely between patients. While some reported no costs, out-of-pocket expenses
were incurred at a median of AUD 1796 by 41 patients. Patients from a lower socioeconomic
background (those not working and with a lower education level) had reduced out-of-
pocket expenses, which was likely due to government concessions and bulk-billing of
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healthcare services. However, patients from rural locations had increased out-of-pocket
expenses, highlighting this as a group of people who may require additional financial
support. Medications, dietary supplements, travel, and dental were the most common
causes of out-of-pocket expenses.

Currently, one other study has reported FIT scores for patients with head and neck
cancer, and this was the validation study by Hueniken et al. [13]. The authors of this
validation study found a median FIT score of 11.1, which is similar to the score reported in
the current study. Other studies have assessed the financial toxicity of patients with head
and neck cancer using the Comprehensive Score For Financial Toxicity (COST), although
most of these studies were conducted in the USA [9]. Our study found that not being
married and no private health insurance were factors associated with an increased FIT
score, which is consistent with the literature [9,11,19]. There was an association between
FT and HRQoL in this study, with patients who demonstrated high levels of financial
toxicity found to have inferior HRQoL across most domains. A previous systematic
review has also highlighted the impacts of financial toxicity on quality of life, in particular
mental wellbeing [6]. Methods in which to improve rates of financial toxicity are therefore
required, even in publicly funded healthcare systems such as Australia. A study in the USA
demonstrated that a dedicated financial counsellor resulted in reduced financial difficulty
scores in patients with head and neck cancer [20]. Other studies have explored the role of
using general practitioners to address financial toxicity amongst patients with cancer [21].

The median out-of-pocket expense per participant was AUD 1796, which is similar
with other studies in the literature. A prospective longitudinal study performed in Canada
found that the median out-of-pocket cost for patients undergoing chemoradiation was
CAD 1455, radiation therapy alone was CAD 630, and surgery with adjuvant radiotherapy
was CAD 1626 [22]. Our study also demonstrated that patients receiving chemoradiation
had higher costs compared to RT alone or surgery and RT.

Medications, dietary supplements, travel, and dental were the most common items
that incurred out-of-pocket expenses for participants in our study. Within the current
funding arrangements in Australia, medications and travel are both subsidised but these
can be variable, and patients are often left with an out-of-pocket cost as seen in our study.
Despite the subsidy, travel and accommodation costs can become substantial. The Patient
Travel Subsidy Scheme in Queensland covers a proportion of travel and accommodation
costs, but those living far from the health facility had substantially increased out-of-pocket
expenses. This is concerning given that RT for patients with HNC is generally 6 to 7 weeks
in duration, meaning that accommodation costs can be significant. Given that RT for
HNC is offered only in major centres in Queensland, it is common for patients to need to
travel for treatment, as evident by the fact that 55% of patients in this study lived more
than 100 km from their treatment centre. More financial support is needed to ensure
these patients do not continue to be disproportionately affected. Dietary supplements
are currently not subsidised and were the highest expense for participants. Most patients
require dietary supplements at some stage during RT, with many patients being dependent
upon these during treatment and in the weeks after. Government funding for dental
services is severely lacking in Australia leading to out-of-pocket costs as shown in this
study. Patients with HNC treated with RT are at risk of long-term dental complications
including osteoradionecrosis which has significant morbidity for affected individuals.
Although not explored in this study, it is possible that high out-of-pocket costs for dental
services may result in patients forgoing regular appointments, placing them at higher risk
of future complications. More urgent attention is needed in Australia to ensure that patients
treated with RT can access regular government-subsidised dental services as part of their
survivorship care.

Specialist appointments or fees only accounted for a low percentage of out-of-pocket
expenses, and this is likely because this study was conducted in a public hospital where
most of these expenses are covered. The higher out-of-pocket costs incurred by patients
who were higher educated, had a higher annual household income, and were working at
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the time of diagnosis could be because this cohort opted to access more services (such as
allied health and/or private specialists) that incur out-of-pocket expenses or because they
did not receive concessions or bulk-billing of services. Patients receiving the aged pension
or those who were unemployed may also have had lower out-of-pocket expenses due to
increased government financial assistance, subsidies, and bulk-billing health providers.

Only one third of participants reported being asked by their treating team if they had
any financial concerns. However, patients reported being very comfortable discussing finan-
cial difficulties with their medical team. This shows there needs to be more initiative taken
by health professionals to discuss financial concerns and support options with patients.
A recent Australian survey of health professionals investigating clinician perspectives
towards addressing cancer-related financial toxicity highlighted that 88% of participants
believed discussing financial concerns was important. Common barriers to discussing
financial issues were lack of time by health professionals and insufficient resources or
support services to refer their patients to [23]. More research is required to determine which
health professionals are best placed to have financial discussions with patients and how
this can be integrated into routine clinical practice.

This study was conducted in a single, publicly funded hospital with a small sample
size. Given the inherent limitations of cross-sectional analysis, it was not possible to assess
whether financial toxicity altered over time, although it is known that healthcare costs are
highest in the first 12 months since diagnosis [24]. Another limitation was recall bias, where
participants needed to remember their out-of-pocket expenses that were incurred 12 to 36
months previously. Due to these reasons, it is very likely that the out-of-pocket expenses
are higher than reported and these figures are an under-representment. While our response
rate was high, we did not capture all eligible patients and therefore our results may be
subject to some selection bias. Finally, our study was not powered to detect statistically
significant findings across high and low financial toxicity groups, despite finding significant
differences, and these findings should be viewed cautiously. These drawbacks should be
balanced against the study strengths which include a high response rate among patients
with a less common type of cancer, providing detailed cost data, and survey responses on
validated tools.

Future research should consider prospectively measuring financial toxicity and out-
of-pocket costs in patients with HNC to consider how these change over the course of
treatment and follow-up period. Studies focusing on specific subsites of HNC are required
to determine whether there are differences in financial concerns between these groups.
Research investigating interventions to reduce financial toxicity specific to patients with
HNC is also needed. Clinical teams providing care to patients with head and neck cancer
should consider screening for financial concerns at the initial assessment and again during
follow-up as part of routine clinical care [23]. All clinicians should consider asking patients
with HNC about financial concerns and be aware of what financial support is available in
their region, as well as being advocates to guide policy changes. Government funding for
dental services for all head and neck cancer patients is needed, as well as improved travel
and accommodation subsidies to ensure regional and rural patients are not disadvantaged.

5. Conclusions

Financial toxicity is a significant issue for a proportion of patients with head and
neck cancer, which was associated with a reduced HRQoL. Patients who were not married
and those without private health insurance experienced higher financial toxicity. Dietary
supplements, medications, travel, and dental were common out-of-pocket costs, with
regional and rural patients having increased expenses. Interventions are required to reduce
the burden of financial toxicity for patients with HNC.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/curroncol30050371/s1, Supplementary Questionnaire S1: Toxicity
and Out of Pocket Expenses in Patients with Head & Neck Cancer.


https://www.mdpi.com/article/10.3390/curroncol30050371/s1
https://www.mdpi.com/article/10.3390/curroncol30050371/s1

Curr. Oncol. 2023, 30 4934

Author Contributions: Conceptualization, J.S., L.G.G., M.C.; methodology, J.S.,].Y., L.G.G., M.C,; formal
analysis, J.S.; investigation, J.S., ].Y., L.G.G., M.C,; data curation, J.S., J.Y., M.C.; writing—original draft,
J.S.; writing—review and editing, J.Y., L.G.G., M.C,; supervision, L.G.G., M.C. All authors have read and
agreed to the published version of the manuscript.

Funding: This study was supported by a Townsville Hospital and Health Service Study, Education
and Research Trust Account (SERTA) grant (2021_17).

Institutional Review Board Statement: The study was conducted in accordance with the Dec-
laration of Helsinki, and approved by the Ethics Committee of Townsville University Hospital
(HREC/QTHS/76534, approved 17 June 2021).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data that support the findings of this study are available from the
corresponding author upon reasonable request.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Nigro, C.L.; Denaro, N.; Merlotti, A.; Merlano, M. Head and neck cancer: Improving outcomes with a multidisciplinary approach.
Cancer Manag. Res. 2017, 9, 363-371. [CrossRef] [PubMed]

2. Cramer, ].D.; Burtness, B.; Le, Q.T.; Ferris, R.L. The changing therapeutic landscape of head and neck cancer. Nat. Rev. Clin. Oncol.
2019, 16, 669-683. [CrossRef] [PubMed]

3. Pollaers, K.; Massingham, 1; Friedland, P.L.; Farah, C.S. The economic burden of oral squamous cell carcinoma in Australia.
J. Oral Pathol. Med. 2019, 48, 588-594. [CrossRef] [PubMed]

4. Leeuw, L.V.-D.; Dawson, C.; Licitra, L.; Eriksen, J.G.; Hosal, S.; Singer, S.; Laverty, D.P.; Golusinski, W.; Machczynski, P;
Gomes, A.V;; et al. European Head and Neck Society recommendations for head and neck cancer survivorship care. Oral Oncol.
2022, 133, 106047. [CrossRef]

5. Zafar, S.Y. Financial toxicity of cancer care: It’s time to intervene. Gynecol. Oncol. 2016, 108, djv370. [CrossRef]

6.  Gordon, L.G.; Merollini, K.; Lowe, A.; Chan, R. A systematic review of financial toxicity among cancer survivors: We can’t pay
the co-pay. Patient 2017, 10, 295-309. [CrossRef]

7. Massa, S.T.; Osazuwa-Peters, N.; Boakye, E.A.; Walker, R.J.; Ward, G.M. Comparison of the financial burden of survivors of head
and neck cancer with other cancer survivors. JAMA Otolaryngol. Head Neck Surg. 2019, 145, 239-249. [CrossRef]

8. Ma,SJ,; Iovoli, A].; Attwood, K.; Wooten, K.E.; Arshad, H.; Gupta, V.; McSpadden, R.P,; Kuriakose, M.A.; Markiewicz, M.R,;
Chan, J.M; et al. Association of significant financial burden with survival for head and neck cancer patients treated with radiation
therapy. Oral Oncol. 2021, 115, 105196. [CrossRef]

9.  Mady, LJ,; Lyu, L.; Owoc, M.S.; Peddada, S.D.; Thomas, T.H.; Sabik, L.M.; Johnson, J.T.; Nilsen, M.L. Understanding financial
toxicity in head and neck cancer survivors. Oral Oncol. 2019, 95, 187-193. [CrossRef]

10. Beeler, W.H.; Bellile, E.L.; Casper, K.A; Jaworski, E.; Burger, N.J.; Malloy, K.M.; Spector, M.E.; Shuman, A.G.; Rosko, A.;
Stucken, C.L.; et al. Patient-reported financial toxicity and adverse medical consequences in head and neck cancer. Oral Oncol.
2020, 101, 104521. [CrossRef]

11. Baddour, K,; Fadel, M.; Zhao, M.; Corcoran, M.; Owoc, M.S.; Thomas, T.H.; Sabik, L.M.; Nilsen, M.L.; Ferris, R.L.; Mady, L.J.
The cost of cure: Examining objective and subjective financial toxicity in head and neck cancer survivors. Head Neck 2021,
43, 3062-3075. [CrossRef] [PubMed]

12. Diao, K;; Lei, X; Smith, G.L.; Jagsi, R.; Peterson, S.E.; Sumer, B.D.; Smith, B.D.; Sher, D.]. Patient-reported financial toxicity in a
population-based cohort of oropharynx cancer survivors. Int. J. Radiat. Oncol. Biol. Phys. 2023, 116, 142-153. [CrossRef] [PubMed]

13.  Hueniken, K.; Douglas, C.M.; Jethwa, A.R.; Mirshams, M.; Eng, L.; Hope, A.; Chepeha, D.B.; Goldstein, D.P,; Ringash, J.;
Hansen, A.; et al. Measuring financial toxicity incurred after treatment of head and neck cancer: Development and validation of
the Financial Index of Toxicity questionnaire. Cancer 2020, 126, 4042—4050. [CrossRef]

14. von Elm, E.; Altman, D.G.; Egger, M.; Pocock, S.J.; Gotzsche, P.C.; Vandenbroucke, J.P. The Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE) Statement: Guidelines for reporting observational studies. BM] 2007,
335, 806-808. [CrossRef] [PubMed]

15.  Pulok, M.H.; van Gool, K.; Hall, J. Horizontal inequity in the utilisation of healthcare services in Australia. Health Policy 2020,
124, 1263-1271. [CrossRef]

16. Rana, RH.; Alam, K.; Gow, J. Selection of private or public hospital care: Examining the care-seeking behaviour of patients with
private health insurance. BMC Health Serv. Res. 2020, 20, 380. [CrossRef]

17. List, M.A.; D’Antonio, L.L.; Cella, D.F,; Siston, A.; Mumby, P; Haraf, D.; Vokes, E. The performance status scale for head and neck

cancer patients and the functional assessment of cancer therapy-head and neck scale: A study of utility and validity. Cancer 1996,
77,2294-2301. [CrossRef]


https://doi.org/10.2147/CMAR.S115761
https://www.ncbi.nlm.nih.gov/pubmed/28860859
https://doi.org/10.1038/s41571-019-0227-z
https://www.ncbi.nlm.nih.gov/pubmed/31189965
https://doi.org/10.1111/jop.12907
https://www.ncbi.nlm.nih.gov/pubmed/31177557
https://doi.org/10.1016/j.oraloncology.2022.106047
https://doi.org/10.1093/jnci/djv370
https://doi.org/10.1007/s40271-016-0204-x
https://doi.org/10.1001/jamaoto.2018.3982
https://doi.org/10.1016/j.oraloncology.2021.105196
https://doi.org/10.1016/j.oraloncology.2019.06.023
https://doi.org/10.1016/j.oraloncology.2019.104521
https://doi.org/10.1002/hed.26801
https://www.ncbi.nlm.nih.gov/pubmed/34235804
https://doi.org/10.1016/j.ijrobp.2022.08.065
https://www.ncbi.nlm.nih.gov/pubmed/36812043
https://doi.org/10.1002/cncr.33032
https://doi.org/10.1136/bmj.39335.541782.AD
https://www.ncbi.nlm.nih.gov/pubmed/17947786
https://doi.org/10.1016/j.healthpol.2020.08.012
https://doi.org/10.1186/s12913-020-05253-y
https://doi.org/10.1002/(SICI)1097-0142(19960601)77:11&lt;2294::AID-CNCR17&gt;3.0.CO;2-S

Curr. Oncol. 2023, 30 4935

18.

19.

20.

21.

22.

23.

24.

Carrera, PM.; Kantarjian, H.M.; Blinder, V.S. The financial burden and distress of patients with cancer: Understanding and
stepping-up action on the financial toxicity of cancer treatment. CA Cancer J. Clin. 2018, 68, 153-165. [CrossRef]

Durber, K.; Halkett, G.K.; McMullen, M.; Nowak, A.K. Measuring financial toxicity in Australian cancer patients—Validation of
the Comprehensive Score for financial Toxicity (FACT COST) measuring financial toxicity in Australian cancer patients. Asia-Pac.
J. Clin. Oncol. 2021, 17, 377-387. [CrossRef]

Farrugia, M.; Yu, H.; Ma, S.J.; Iovoli, A.].; Erickson, K.; Wendel, E.; Attwood, K.; Wooten, K.E.; Gupta, V.; McSpadden, R.P; et al.
Financial counseling is associated with reduced financial difficulty scores in head and neck cancer patients treated with radiation
therapy. Cancers 2021, 13, 2516. [CrossRef]

Thamm, C.; Fox, J.; Hart, N.H.; Rhee, ].; Koczwara, B.; Emery, J.; Milley, K.; Nund, R.L.; Chan, R.J. Exploring the role of general
practitioners in addressing financial toxicity in cancer patients. Support. Care Cancer 2022, 30, 457-464. [CrossRef] [PubMed]
Khan, M.N.; Hueniken, K.; Manojlovic-Kolarski, M.; Eng, L.; Mirshams, M.; Khan, K.; Simpson, C.; Au, M,; Liu, G.; Xu, W.; et al.
Out-of-pocket costs associated with head and neck cancer treatment. Cancer Rep. 2022, 5, €1528. [CrossRef] [PubMed]

Gordon, L.G.; Nabukalu, D.; Chan, R.J.; Goldsbury, D.E.; Hobbs, K.; Hunt, L.; Karikios, D.]J.; Mackay, G.; Muir, L.; Leigh, L.; et al.
Opinions and strategies of Australian health professionals on tackling cancer-related financial toxicity: A nationwide survey.
Asia-Pac. ]. Clin. Oncol. 2023, 19, 126-135. [CrossRef] [PubMed]

Merollini, KM.D.; Gordon, L.G.; Ho, YM.; Aitken, J.F; Kimlin, M.G. Cancer survivors’ long-term health service costs in
Queensland, Australia: Results of a population-level data linkage study (Cos-Q). Int. ]. Environ. Res. Public Health 2022, 19, 9473.
[CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.3322/caac.21443
https://doi.org/10.1111/ajco.13508
https://doi.org/10.3390/cancers13112516
https://doi.org/10.1007/s00520-021-06420-5
https://www.ncbi.nlm.nih.gov/pubmed/34309703
https://doi.org/10.1002/cnr2.1528
https://www.ncbi.nlm.nih.gov/pubmed/34428351
https://doi.org/10.1111/ajco.13786
https://www.ncbi.nlm.nih.gov/pubmed/35589922
https://doi.org/10.3390/ijerph19159473
https://www.ncbi.nlm.nih.gov/pubmed/35954835

	Introduction 
	Materials and Methods 
	Design and Setting 
	Overview of Australian Healthcare System 
	Participants and Recruitment 
	Data Collection 
	Statistical Analyses 

	Results 
	Discussion 
	Conclusions 
	References

