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Abstract
Purpose Fighting cancer is a costly battle, and understanding the relationship between patient-reported financial toxicity (FT)
and health outcomes can help inform interventions for post-treatment cancer survivors.
Methods Stages I–III solid tumor, insured US cancer survivors (N = 103) completed a survey addressing FT (as measured by the
standardized COST measure) and clinically relevant health outcomes (including health-related quality of life [HRQOL] and
adherence to recommended survivorship health behaviors). Univariate and multivariate analyses were used to assess demograph-
ic and disease-specific correlates of FT, and to assess the predictive value of FTon HRQOL and adherence to survivorship health
behaviors.
Results Approximately 18% of respondents noted FT levels associated with significant financial burden. In univariate analyses,
after correcting for multiple comparisons, greater FTwas associated with unpartnered status, non-retirement, and lower level of
educational attainment. Greater FTwas also significantly associated with HRQOL components of anxiety, fatigue, pain, physical
functioning, and social functioning. FT was not significantly associated with any measured survivorship health behaviors. In
multivariate analyses, FTwas found to be a meaningful predictor of patient-reported anxiety, fatigue, physical functioning, and
social functioning above and beyond theoretically and statistically relevant demographic characteristics.
Conclusions Although overall levels of FTwere lower among cancer survivors in this sample, as compared with active treatment
patients assessed in previous studies, financial burden continued to be a concern for a significant minority of cancer survivors and
was associated with components of reduced HRQOL. Further research is needed to understand FTamong underinsured survivors
and those treated in community oncology settings.
Implications for cancer survivors Incorporation of FT assessment into survivorship care planning could enhance clinical assess-
ment of survivors’ FT vulnerability, help address the dynamic and persistent challenges of survivorship, and help identify those
most in need of intervention across the cancer care continuum.

Keywords Financial toxicity . Cancer . Survivor . Patient-reported outcomes . Health-related quality of life . Survivorship health
behaviors

Fighting cancer is a costly battle. Each year in the USA, indi-
viduals diagnosed with cancer spend nearly $4 billion in di-
rect, out-of-pocket costs for treatment [1]. Even treatment

regimens that are covered by private or government-issued
insurance can cost up to $10,000 in out-of-pocket costs related
to deductibles, premiums, co-pays, and out-of-network costs
[1]. Many cancer patients also lose income due to disability
and other treatment-related costs (e.g., specialized care not
covered by insurance, travel and lodging near treatment, care-
giving, symptom management) [1, 2]. Within the context of
cancer treatment and post-treatment survivorship, the totality
of these costs and their consequences has been labeled finan-
cial toxicity (FT) [2–5]. The impact of FT is significant; in one
study, first-year cancer care costs for Medicare patients totaled
20% of income for many patients [6]. Another report from
Washington State noted that cancer survivors were 2.65 times
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more likely to file for bankruptcy compared with those who
had no history of cancer [7].Within both of those studies [6, 7]
and various other studies [4, 8, 9], cancer patients who were
female gender and of younger age tended to experience great-
er financial toxicity. Financial toxicity is also a byproduct of
advances in cancer treatment. As more treatment regimens
include costly molecular testing and precision-medicine ther-
apies (that may not be covered under insurance), financial
burden is increasingly shifted to patients [10]. In fact,
cancer-specific differences in duration and cost of treatment
[11] suggest that FT may differ across cancer types, with one
recent article identifying lung cancer patients as having the
highest cancer-related cost expenditures among common can-
cer types [12].

A multitude of studies from North America as well as
European countries with third-party health care payer systems
have documented the negative impact of financial burden on
cancer prognosis [3, 13, 14]. In an effort to strengthen meth-
odological consensus and bring clarity to the subjective expe-
rience of FT, Witte et al. recently conducted a systematic re-
view of the patient-reported methodologies used across 43
studies and identified six key domains associated with the
FT construct: (1) active financial spending; (2) use of passive
financial resources; (3) psychosocial responses; (4) support
seeking; (5) coping with care; (6) coping with one’s lifestyle
[13]. Understanding the relationship between patient-reported
FT and its health consequences can inform the identification
and targeting of potentially high-risk patients at the time of
diagnosis and throughout the treatment trajectory.

The development and psychometric evaluation of the mea-
sure, COmprehensive Score for financial Toxicity (COST)
[15, 16], has provided an opportunity to assess FT from a
patient-centered perspective and in a standardized manner.
This measure, developed by de Souza and colleagues [15],
assesses several, although not all, key domains associated
with the multifaceted FT construct outlined by Witte et al.
[13], including subjective financial satisfaction, financial wor-
ry, out-of-pocket costs, and personal control over finances
related to cancer. Initial psychometric testing has confirmed
that COST is a reliable and well-validatedmeasure of financial
toxicity. Thus far, a handful of studies have used the COST
scale to assess FT in patients undergoing active cancer treat-
ment [16–20]. However, limited data exist to assess the distri-
bution of COST scores and the relationship between FT and
clinically meaningful health indicators (including quality of
life and health behaviors) among post-treatment cancer survi-
vors, indicating a specific gap in our understanding of the
global impact of FT across the cancer care continuum.

The current report investigated patient-reported FT and its
health-related quality of life and health behavior correlates in a
diverse cohort of cancer survivors. Addressing these relation-
ships allows better understanding of the clinical utility of
COST as a patient-reported outcome, a potential focus of

intervention, and a predictor of quality of life and survivorship
health behavioral indicators. Specifically, we focused on post-
treatment, stages I–III solid tumor (breast, colorectal, head and
neck, lung, prostate) cancer survivors, who were treated in an
NCI-designated comprehensive cancer center and insured at
the time of treatment. Our first aim addressed demographic
and disease-specific factors associated with higher levels of
FT. Our second aim focused on the impact of financial toxicity
on health-related quality of life and health behaviors that are
consistent with cancer survivorship guidelines, both in univar-
iate analyses and after controlling for demographic predictors.

Method

Sample and participant selection

Participants included 103 individuals who had been previous-
ly treated for stages I–III solid tumor cancers at an NCI-
designated comprehensive cancer center in theWestern region
of the USA. A detailed description of patient eligibility, con-
tacts, and participation is presented in Fig. 1. Briefly, 812
individuals were identified through the cancer center’s patient
registry as having a confirmed diagnosis of a solid stages I–III
tumor and having been at least 1 month into post-treatment
cancer survivorship. These potentially eligible individuals
were sent letters explaining the study and allowing them to
opt out of the contact process. Over a 6-month period, trained,
bilingual study personnel associated with the cancer center’s
Behavioral Measurement Intervention and Shared Resources
(BMISR) attempted to contact the 718 individuals who had
not opted out via telephone. Ultimately, 288 cancer survivors
were successfully contacted via phone, and of those, 121
(42%) provided study consent, and 103 (85%) completed
the telephone survey. All recruitment and study methods were
approved by the appropriate Institutional Review Board
(Approval Number: 1804441636).1

Assessments and measures

Demographics and disease history

To characterize this sample of cancer survivors, demographic
and disease histories were collected including (a) general de-
mographics (gender, race, ethnicity, age, marital status, em-
ployment, insurance, and highest level of education) and (b)
cancer history (type of cancer, stage at diagnosis, time since
completing treatment, and types of treatment).

1 Survey data were stored in REDCap (Research Electronic Data Capture) and
securely hosted on HIPAA-compliant servers.
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Financial toxicity

Financial toxici ty (FT) was measured using the
COmprehensive Score for Financial Toxicity measure
(COST – Facit, Version 1) [16]. The COST measure was
developed and validated in 2017 [15, 16], and remains one
of the only standardized and well-validated patient-reported
outcome measures of financial toxicity [21]. Respondents
were asked to reflect on their experiences over the past 7 days
and to rate the degree to which they felt that each of 11 finan-
cial statements was important using a 4-point Likert scale,
with 0 being “Not at all agree” and 4 being “Very much
agree.” Items 2, 3, 4, 5, 8, 9, and 10 were reverse-scored.
Total COSTscore (range 0–44) was calculated as a summation
of the 11-item measure, with higher scores indicating less
financial toxicity. Although the COST measure is not associ-
ated with specific norms or cut-off scores, previous studies
have identified scores less than 22 as indicating significant
financial toxicity [14, 19].

Health-related quality of life

PROMIS-29 Profile (v2.0) [22] is a health-related quality of life
assessment that is part of the larger set of PROMIS (Patient-
Reported Outcomes Measurement Information System) instru-
ments [23, 24] funded by the National Institutes of Health
(NIH) and normalized to the US adult population. PROMIS-29
consists of 29 items that cover the most relevant health-specific
domains for individuals with chronic illness: anxiety, depression,
fatigue, pain interference, sleep disturbance, physical function,
and ability to participate in social roles and activities. Each domain
is measured via four items using a 5-point Likert scale. Higher
scores on PROMIS-29 subscales (score range 4–20) indicate that
a greater amount of that subscale domain is being measured.
Specifically, for the symptom-oriented domain subscales
(Anxiety-4a, Depression-4a, Fatigue-4a, and Pain Interference-
4a, SleepDisturbance-4a), higher scores signify aworse symptom
profile. For the function-oriented domain subscales (Physical
Functioning-4a, Social Functioning-4a), higher scores signify bet-
ter functioning. PROMIS instruments are standardized, well-val-
idated, and efficient [25], and have been applied with increasing
interest among researchers across a variety of health conditions
and patient populations.

Survivorship health behaviors

The American Cancer Society (ACS) [26], The National
Comprehensive Cancer Network (NCCN) [27, 28], the
Centers for Disease Control and Prevention (CDC) [29], and
other cancer survivorship organizations have identified specif-
ic health behavior guidelines that should be addressed consis-
tently as part of cancer survivorship. These include recom-
mendations on alcohol consumption reduction, healthy diet,
physical activity, sun safety, smoking cessation, and weight
management. Our study team used the specific recommenda-
tions from the NCCN to develop a set of six patient-reported
questions that mapped on to each of the health behaviors (see
Table 1). Responses were dichotomized in a manner consis-
tent with NCCN recommendations [27, 28].2

Data analysis

Aim 1: Identify demographic and disease characteristics asso-
ciated with FT among post-treatment, stages I–III solid tumor
cancer survivors. Demographic and disease characteristics
were represented using appropriate descriptive statistics
(means and standard deviations; frequencies and percentages)
based on the type of variable and measurement. Correlations

2 The NCCN recommendation for alcohol consumption was not fully consis-
tent with the dichotomization of the study’s alcohol question because the study
question asked for alcohol consumption > or < 5 drinks per week and the
NCCN recommendation for alcohol consumption is ‘no more than 1 drink
per day for women and 2 drinks per day for men’.

Fig. 1 CONSORT diagram for patient-reported financial toxicity among
insured cancer survivors. Study participant flow chart following
CONSORT guidelines. “Opt-out” letters = letters that were mailed to
potentially eligible participants explaining the study and allowing them
to opt out of the study contact process
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and/or t tests were conducted to assess relationships between
financial toxicity (COSTscores) and demographic and disease
characteristics, utilizing the Holm-Bonferroni (H-B) correc-
tion to reduce type I errors from multiple comparisons (n =
15 demographic and disease variables) related to aim 1. Tests
were considered significant when the H-B familywise error
rate was less than 0.05 [30]. A one-way ANOVA analysis

was utilized to determine whether financial toxicity varied
across cancer types with Tukey’s honestly significant differ-
ence (HSD) post hoc test to determine how financial toxicity
mean scores differed between each of the 5 cancer types.
Results of the one-way ANOVAwere also corrected for mul-
tiple comparisons using H-B.

Aim 2: Document the relationship between patient-reported
FT, HRQOL, and adherence to health behavior survivorship
guidelines. Univariate relationships between patient-reported
financial toxicity (COST scores), health-related quality of life
(HRQOL) (measured by PROMIS-29), survivorship health
behaviors (dichotomized NCCN recommendations), and de-
mographic and disease characteristics were analyzed using
Pearson correlations. The Holm-Bonferroni correction was
used to account for multiple tests within the HRQOL univar-
iate analyses (n = 7) and the survivorship health behavior uni-
variate analyses (n = 6) [30].

To determine whether financial toxicity (utilizing the
COST measure) predicted HRQOL and survivorship health
behaviors after controlling for theoretically and statistically
significant predictor variables, multiple linear regression and
multiple logistic regression were performed. Specifically, the
HRQOL and survivorship health behavior variables that were
statistically significant based on H-B corrected univariate
analyses were entered as dependent variables into separate
regression models. Each regression model included the same
set of covariates that were chosen based on theoretical rele-
vance (age and gender [4, 8, 9]) and statistical associations
from univariate H-B corrected demographic and disease var-
iables (p < .05) such that the regression blocks for each model
included block 1 = gender, age; block 2 = partner status, re-
tirement status, educational attainment; and block 3 = COST
score. Model comparison was performed between the model
that only included demographic predictor variables (i.e.,
blocks 1 and 2) and the model that included demographic
predictor variables and the COST variable (i.e., block 1 =
gender, age; block 2 = partner status, retirement status, educa-
tional attainment; block 3 = COST score) to evaluate whether
COSTexplained a statistically significant amount of addition-
al variance in the dependent HRQOL and survivorship health
behaviors scores. The H-B correction was not applied to mul-
tivariate analyses.

Results

Descriptive analyses

Demographic characteristics for the 103 cancer survivors who
completed the cross-sectional phone survey are presented in
Table 2. The sample included approximately equal numbers of
men and women and was primarily Non-Hispanic White. The

Table 1 Survivorship health behaviors, research study questions, and
responses

Survivorship health
behaviors per NCCN
[28]

Research study questions Dichotomized
responses

Alcohol use

Limit intake to nomore
than one drink per
day for a woman and
two drinks per day
for a man.

On average, how many
alcoholic beverages
do you currently drink
per week?

< 5 drinks per
week or

> 5 drinks per
week

Healthy diet

Eat a diet that is at least
50% plant-based,
with the majority of
food being
vegetables, fruit, and
whole grains.

Generally speaking, how
healthy do you
consider your diet to
be?

Not healthy or
healthy

Physical activity

Overall volume of
weekly activity
should be at least
150 min of
moderate-intensity
activity or 75 min of
vigorous physical ac-
tivity.

Would you say that you
get 150 min of
moderate physical
activity (e.g., walking)
or 75 min of vigorous
physical activity (e.g.,
running) per week?

No or yes

Sun screen use

Practice sun safety.
Utilize sunscreen
with SPF of at least
30 and apply
generously every 2 h
while outside.

When you go outside on
a warm sunny day for
MORE than 1 h, how
often do you where
sunscreen?

Never or
sometimes/-
always

Tobacco use

Avoid use or stop using
all tobacco products.

Are you a current,
former, or never
smoker?

Current or
never/former
smoker

Weight management

All survivors should be
encouraged to
achieve and maintain
a normal body mass
index and strive for
metabolic health.

Currently, would you
classify your weight
as underweight,
overweight, or
healthy?

Under/overweight
or healthy
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majority of participants were age 65 or older (65%), partnered
(69%), and retired (63%). All participants reported having
insurance during and after cancer treatment, with approxi-
mately half of survivors holding private insurance (53%; the
remainder reported government-sponsored coverage, includ-
ing Medicare, Medicaid, and/or VA/Tricare). Educational at-
tainment varied widely across participants with approximately
half reporting a 4-year college degree or higher (53%).

Disease characteristics of the cancer survivors are also pre-
sented in Table 2. Cancer types included breast (36%), colo-
rectal (7%), head and neck (16%), lung (11%), and prostate
(30%). All participants (100%) reported having completed
cancer treatment. Participants varied in time since completion
of cancer treatment from 1 month to 5–7 years, with almost
half of survivors reporting completion of treatment at least
3 years earlier (49%). In relation to anti-cancer treatment, the
majority of participants reported radiation therapy (66%) and
surgery (77%); only 32% reported receiving chemotherapy
and 23% reported receiving hormone therapy.

Associations between FT and demographic
and disease characteristics

The average score for patient-reported financial toxicity was
32.5 (SD = 9.46) and scores ranged from 6 to 44, approxi-
mately one standard deviation higher (indicating lower FT)
than mean COST scores in the de Souza paper of advanced
cancer patients undergoing active treatment [16]. Based on
previously reported COSTscore cut-offs (< 22), we found that
18% of our sample reported FT scores consistent with signif-
icant financial burden. As noted in Table 2, greater FT was
significantly associated with unpartnered status, non-retire-
ment, and lower level of educational attainment. The strength
of associations between FT and unpartnered status (r = .30),
between FT and non-retirement (r = .35), and between FT and
lower level of education (r = .39) are all considered moderate-
ly strong, and therefore constitute not only statistical signifi-
cance but also practical significance as related to financial
toxicity. After H-B correction, results from the one-way
ANOVA suggested that survivors did not differ significantly
on financial toxicity as a function of cancer type, F (4, 97) =
2.57, p = .043.

Associations between FT and HRQOL and adherence
to survivorship guidelines

HRQOL

As noted in Table 3, greater FT was significantly associated
with anxiety, fatigue, pain interference, physical and social
functioning. The strength of associations between FTand anx-
iety (r = − .34), FT and fatigue (r = − .41), FT and pain inter-
ference (r = − .27), FT and physical functioning (r = .32), and

FT and social functioning (r = − .31) are all considered mod-
erately strong and, therefore constitute both statistical signifi-
cance and practical significance with regard to financial tox-
icity. Results of the multiple linear regressions for each of
these domains indicated that, after controlling for relevant
demographic characteristics (regression blocks: block 1 =
gender, age; block 2 = partner status, retirement status, educa-
tional attainment; block 3 = COST score), patient-reported
financial toxicity (COST) continued to be associated with
anxiety, fatigue, physical functioning, and social functioning
but was no longer a statistically significant predictor of pain
interference (Table 4). As Table 4 indicates, at an alpha = .05
level, there was a statistically significant difference between
the model that included demographic predictor variables only
(i.e., blocks 1 and 2) and the model that included demographic
predictor variables and the COST variable (i.e., block 1 =
gender, age; block 2 = partner status, retirement status, educa-
tional attainment; block 3 = COST score) for anxiety, fatigue,
physical functioning, and social functioning because theF-test
of change in R2 was significant (anxiety, p = .012; fatigue,
p = .001; physical functioning, p = .020; social functioning,
p = .013). These results indicate that inclusion of the COST
predictor variable in the model explained a statistically signif-
icant additional amount of variance in the dependent variables
(anxiety, fatigue, physical functioning, and social functioning)
above and beyond that contributed by the other predictors of
gender, age, partner status, retirement status, and educational
attainment. Thus, adding financial toxicity (i.e., COST) to the
regression models explained 6% of additional variance pre-
dicted in anxiety scores, 10% of the additional variance in
predicted fatigue scores, 5% of additional variance in predict-
ed physical functioning scores, and 6% of additional variance
in predicted social functioning scores (see Table 4).

Survivorship health behaviors

In terms of health behavioral outcomes, FT was not found to
be associated with any of the survivorship health behaviors
after utilizing the H-B correction (see Table 3). Therefore,
none of the survivorship health behaviors was evaluated using
multiple logistic regression (see Table 4).

Discussion

Broadening attention from the immediate to the longer term
post-treatment period has expanded our understanding of un-
met needs for cancer survivors. The current analyses further
addressed the continuing financial burden during cancer sur-
vivorship by utilizing a standardized metric of financial tox-
icity (FT) and exploring associations with quality of life and
health behaviors. Based on suggested cut-offs from previous
studies [14, 19], 18% of our sample experienced significant

353Support Care Cancer (2021) 29:349–358



Table 2 Demographic and disease characteristics of the sample (N = 103) associated with FT

Characteristic Number Percentage Association with FT (r) p value with Holm-Bonferroni correction

Demographics characteristics

Gender − .08 .405

Male 53 52%

Female 49 48%

Other 1 0.9%

Race − .05 .585

White 95 92.2%

Black 2 1.9%

Mixed 4 3.9%

Other 2 1.9%

Ethnicity − .26 .008

Non-Hispanic 92 89.3%

Hispanic 11 10.7%

Non-Hispanic White (NHW) .23 .017

NHW 88 85.4%

Other 15 14.6%

Age, year .19 .056

Age M = 67.28 SD = 10.12

Partnered .35 .003*

Yes 71 68.9%

No 32 31.1%

Employment .30 .002*

Retired 65 63.1%

Not retired (partially employed or unemployed) 38 36.9%

Insurance type .24 .013

Private insurance 55 53.4%

Other insurance 48 46.6%

Educational attainment .39 < .000*

< High school 6 6.1%

High school/GED 19 19.2%

Two-year college 21 21.2%

Four-year college 24 24.2%

Post-graduate degree 29 29.3%

Disease characteristics

Cancer type .043

Breast 37 36.3%

Colorectal 7 6.9%

Head and neck 16 15.7%

Lung 11 10.8%

Prostate 31 30.4%

Months since completing TX .09 .341

Months M = 28.16 SD = 16.27

Chemotherapy − .21 .035

Yes 33 32%

No 69 67%

Do not know 1 0.9%

Radiation therapy − .12 .239

Yes 68 66%
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FT well into the post-treatment cancer survivorship period.
Overall, our results indicated lower levels of financial toxicity
(FT) in this population of cancer survivors, compared with
studies of populations receiving active cancer treatment.
Both this relatively low percentage and higher average
COST scores (approximately one standard deviation higher
than studies of active treatment patients) suggest several pos-
sibilities. Financial burden associated with treatment may dis-
sipate over time as oncologic needs become less acute, at least
among insured survivors in the USA. Alternatively, the com-
position of our sample of cancer survivors (65% of whom
were over the age of 65 and 63% of whom were retired)
may not adequately reflect the experience of younger adult
cancer survivors who are known to experience unique finan-
cial stressors such as returning to the workforce and providing

for their young children [31]. Yet, it remains notable that,
although patient-reported financial burden may diminish
across the cancer care continuum and may differ between
survivorship cohorts, our data suggest that FT remains a per-
sistent challenge for a significant minority of post-treatment
cancer survivors.

Patterns of association between FT and cancer survivors’
demographic and disease characteristics provide a window
into identifying predictors of financial vulnerability and a
framework for establishing potential risk categories.
Surprisingly, time since treatment was not associated with
FT. However, greater financial toxicity was associated with
unpartnered status (single, divorced, or widowed), employed
status (i.e., not retired), and lower levels of education.Many of
these predictors reflect broad social determinants of health

Table 3 Correlations between of
HRQOL, health behaviors, and
financial toxicity

Characteristic M (SD) Range Association with FT (r) p value with Holm-Bonferroni
correction

HRQOL

Anxiety 6.14 (3.05) 4–17 − .34 .001*

Depression 5.40 (2.34) 4–13 − .21 .031

Fatigue 8.91 (4.11) 4–20 − .41 < .000*

Sleep 9.20 (3.32) 4–20 − .25 .010

Pain 7.78 (3.90) 4–20 − .27 .006*

Physical functioning 17.57 (4.07) 4–20 .31 .001*

Social functioning 7.24 (4.07) 4–20 − .31 .002*

Health behaviors

Alcohol .20 (.27) 0–1 .03 .042

Smoking .92 (.27) 0–1 .20 .047

Diet .58 (.50) 0–1 .26 .008

Weight .46 (.50) 0–1 .14 .161

Physical activity .74 (.44) 0–1 .18 .065

Sunscreen .55 (.50) 0–1 .04 .730

M, mean; SD, standard deviation

*p < .05 after Holm-Bonferroni (H-B) correction

Table 2 (continued)

Characteristic Number Percentage Association with FT (r) p value with Holm-Bonferroni correction

No 35 34%

Surgery .03 .788

Yes 77 25.3%

No 26 25.2%

Hormone therapy .12 .411

Yes 23 22.3%

No 79 76.7%

M, Mean; SD, standard deviation

*p < .05 after Holm-Bonferroni (H-B) correction
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quality that are often linked to socioeconomic status and social
support [32], emphasizing the need to assess for these
sociodemographic factors when identifying patients most at
risk for poor health outcomes and in need of intervention. Our
findings that being employed (i.e., not retired), unpartnered,
and of lower educational attainment predict higher financial
burden are of particular interest because they highlight the
need to target assessments and interventions to patient popu-
lations that may lack critical resources associated with post-
retirement savings [33]. Although our H-B corrected findings
suggested that financial burden did not vary across cancer
type, we believe that future evaluation of how cancer type
and treatment may differentially impact FT remains a worthy
research pursuit, especially since previous studies have ob-
served worse symptom burden, greater psychosocial distress,
greater cost expenditures, and functional impairment in pa-
tients being treated for lung cancer compared with other com-
mon cancer types [12, 34–36]. Although the dominant survi-
vorship care planning templates (e.g., ASCO, Journey
Forward) have not directly acknowledged or assessed the po-
tential impact of FT on HRQOL [37], clinicians, patients, and
patient-advocates alike are in support of incorporation of FTas
an explicit and critical component of cancer care planning
[38]. In fact, an ongoing clinical trial is currently using a
patient-reported financial impact assessment tool to prospec-
tively assess financial distress in metastatic colorectal cancer
patients with a goal of enhancing supportive care for patients
with the greatest financial need [39]. The results of our study
highlight the potential risk factors associated with FT that
could be assessed both during treatment and during survivor-
ship care planning. Specifically, recognition of patient demo-
graphic characteristics and cancer type as potential risk factors
could enhance real-time clinical assessment of survivors’ FT
vulnerability during cancer clinic visits across the cancer
continuum.

Our second set of study goals addressed relationships be-
tween FT, HRQOL, and health-enhancing behaviors during
cancer survivorship. None of the survivorship health behavior
outcomes was associated with FT in univariate analyses after
correcting for multiple testing (H-B correction). This was
somewhat surprising, given known associations between fi-
nancial burden and health behaviors in non-oncology popula-
tions [40, 41]. More research is needed to expand our under-
standing of potential connections between FT and survivors’
adherence to recommended health behavior guidelines. Our
study’s findings that focused on HRQOL were more expan-
sive. Our models that controlled for relevant demographic
variables demonstrated that greater FT was statistically asso-
ciated with higher patient-reported anxiety, fatigue, and social
functioning and lower patient-reported physical functioning.
Although true directionality cannot be assessed with cross-
sectional data, these findings suggest that financial burden
may impact health-related quality of life long into the post-
treatment period for cancer survivors. Given the relationship
between poorer HRQOL and cancer recurrence [42], these
data underscore the importance of assessing and addressing
FT well into the period of post-cancer survivorship.

By outlining the potential detrimental outcomes associated
with FT and identifying the demographic and disease charac-
teristics that often place cancer survivors at particular risk, our
findings set the stage for the development and targeting of
interventions aimed at ameliorating financial burden in the
cancer care setting. In recent years, there has been increased
attention toward intervening on FT with cancer patients but
research interventions have been limited [43]. Many cancer
centers have hired financial navigators to help patients in need
obtain discounted drug prices (e.g., drug discount programs
such as 340b). Although the impact of implementation of a
financial navigator within a cancer setting requires further
investigation [44], the potential for enhancing health out-
comes through financial counseling with cancer patients is
clearly worth pursuing [45]. Although multiple intervention
studies within oncology as well as general medical settings
have attempted to address FT using enhanced price transpar-
ency during medical decision-making, there remains potential
for greater optimization of cost-effective medical decision-
making [46, 47]. Of interest, a recently published equity inter-
vention used the COST measure to address financial burden
among cancer clinical trial participants by reimbursing them
for nonclinical expenses such as transportation and lodging
[48]. Future interventions designed to reduce FT within the
USA should consider the potential impact of broad health care
reform on financial burden and implement FT interventions
that have the potential to be most practicable within a chang-
ing health care system [49].

This study is not without limitations. Our sample focused
exclusively on an insured population treated at a single, NCI-
designated cancer center in the USA. In addition, given our

Table 4 Multiple regression analyses from five separate models using
COST score to predict health-related quality of life (HRQOL) (N = 103)

HRQOL outcomes B SE B β ΔR2 p value

Anxiety − .09 .04 − .28 .06 .012*

Fatigue − .16 .05 − .36 .10 .001*

Pain interference − .07 .06 − .15 .02 .206

Physical functioning .11 .05 .27 .05 .020*

Social functioning − .17 .05 − .28 .06 .013*

Note: All analyses included covariates entered in the following order:
block 1 = gender, age; block 2 = partner status, retirement status, educa-
tional attainment; block 3 = COST score. F-test of change in R2 (ΔR2 )
indicates that the average additional variance by using the additional
predictor (COST) explained a statistically significant additional amount
of variance in the dependent variable above and beyond that contributed
by the other predictors of gender, age, partner status, retirement status,
and educational attainment. H-B correction was not utilized within mul-
tivariate analyses
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generally low response rate (40%), our data may reflect a
response bias that does not fully capture the full range of
survivor demographics or experiences [50, 51]. As such, our
data may underestimate FT in a larger cohort of younger and/
or more diverse cancer survivors who are underinsured, being
treated in community oncology settings, and less willing to
participate in research. Although the COST measure is stan-
dardized and validated within the USA, the measure itself is
limited in its comprehensive assessment of the six key do-
mains identified in a recent systematic review [13].
Specifically, it would have been helpful to consider how the
use of a second measure might have provided additional in-
formation on FT domains that are missing from COSTsuch as
behavioral coping around cancer care and lifestyle decision-
making [13]. Further, the COST measure may not be the ap-
propriate choice for cancer patients and survivors outside of
the USA, as it does not directly take into account third-party
payment structures [13]. As a cross-sectional study, we cannot
make definitive statements about causality. In addition, con-
clusions from the multiple linear regressions should be
interpreted somewhat cautiously as they represent findings
with small effect sizes from a relatively small sample (n =
103) and H-B correction was not used. Therefore, despite this
study’s use of the Holm-Bonferroni correction for multiple
testing for all univariate analyses, caution should still be ap-
plied to extrapolation of our findings into interpretations that
infer directional pathways. Despite these limitations, the
merits of this study—use of standardized, well-validated mea-
surement [52] in a post-treatment oncology sample—suggest
that our findings provide a worthy contribution to the FT
literature.

In conclusion, using well-validated patient-report instru-
ments, we demonstrated that FT was a meaningful predictor
of patient-reported anxiety, fatigue, physical functioning, and
social functioning in that, even after controlling for relevant
demographic characteristics, the addition of financial toxicity
(i.e., COST) to the regression models explained an additional
5–10% of variance in predicted scores for anxiety, fatigue,
physical functioning, and social functioning. These findings
have implications for future research focused on financial tox-
icity within the context of cancer survivorship and interven-
tions to enhance health outcomes for cancer survivors. These
findings also have implications for clinical settings, including
the potential to incorporate a measure of patient-reported FT
into survivorship care planning and other documents to under-
stand dynamic and ongoing challenges faced by cancer survi-
vors and identify those most in need of intervention.
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