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Abstract

Background: Financial toxicity is a growing problem in oncology, but no prior studies have prospectively measured the
financial impact of cancer treatment in a diverse national cohort of newly diagnosed cancer patients. S1417CD was the first
cooperative group-led multicenter prospective cohort study to evaluate financial hardship in metastatic colorectal cancer
(mCRC) patients. Methods: Patients aged 18 years or older within 120 days of mCRC diagnosis completed quarterly
questionnaires for 12 months. We estimated the cumulative incidence of major financial hardship (MFH), defined as 1 or
more of increased debt, new loans from family and/or friends, selling or refinancing home, or 20% or more income decline.
We evaluated the association between patient characteristics and MFH using multivariate cox regression and the association
between MFH and quality of life using linear regression. Results: A total of 380 patients (median age¼59.9 years) were
enrolled; 77.7% were White, 98.0% insured, and 56.5% had annual income of $50 000 or less. Cumulative incidence of MFH at
12 months was 71.3% (95% confidence interval¼65.7% to 76.1%). Age, race, marital status, and income (split at $50 000 per
year) were not statistically significantly associated with MFH. However, income less than $100 000 and total assets less than
$100 000 were both associated with greater MFH. MFH at 3 months was associated with decreased social functioning and
quality of life at 6 months. Conclusions: Nearly 3 out of 4 mCRC patients experienced MFH despite access to health insurance.
These findings underscore the need for clinic and policy solutions that protect cancer patients from financial harm.

Financial hardship or “financial toxicity” is an increasingly recog-
nized consequence of cancer treatment that results from high out-
of-pocket medical costs (eg, copayments and deductibles), non-
medical costs (eg, transportation), and indirect costs (eg, lost work
and income). Patients who experience financial hardship during
cancer treatment have been shown to be at higher risk for treat-
ment nonadherence, poor quality of life, and worse survival (1-7).
The National Cancer Institute (NCI), American Society of Clinical
Oncology, and other organizations have advocated for interven-
tions that lessen financial hardship in cancer patients and their
families (8-10). However, several gaps in our current understanding
of this problem limit the development of highly effective solutions.

Prior studies have estimated that 25%-50% of cancer survi-
vors experience financial hardship (11-15). However, most of
these studies have been retrospective and have focused on
long-term cancer survivors. Recall bias, particularly with com-
plex personal financial information, is a major limitation.
Moreover, these studies may underestimate the incidence and
prevalence of financial hardship by not including patients with
advanced disease and those on chronic therapy; as survival for
diseases like metastatic colorectal cancer increases, so too does
the potential financial impact on patients and families. In addi-
tion, the cross-sectional design of prior studies limits our under-
standing of the timing, progression, and potential resolution of
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treatment-related financial hardship. Such knowledge is critical
to the design and implementation of effective interventions. In
addition, clinical interventions like financial counseling and
navigation will require patients, nonclinical professionals (eg,
billing specialists or community-based financial experts), and
clinic staff to communicate proactively about cost issues.
Normalizing conversations about treatment costs and financial
concerns is the first step in building a foundation of trust be-
tween patients and clinical teams such that interventions can
be implemented successfully. The cancer cooperative groups
and NCI Community Oncology Research Program (NCORP) are
well poised to take the lead in prioritizing cost-of-care conversa-
tions in diverse clinical settings across the United States.

We therefore conducted a longitudinal prospective cohort
study (S1417CD) in newly diagnosed metastatic colorectal can-
cer (mCRC) patients treated at community oncology practices
throughout the NCORP network. An overarching goal was to es-
tablish the feasibility of prospective collection of financial infor-
mation from advanced cancer patients, a critical first step on
the path toward effective solutions. Our primary study objective
was to assess the cumulative incidence of self-reported major
financial hardship over a 12-month time horizon.

Methods

Study Design and Eligibility

S1417CD was a prospective cohort study conducted by the SWOG
Cancer Research Network. Details of the study design and imple-
mentation have been previously reported (16). Patients were en-
rolled at components and subcomponents of the NCORP, which
include more than 1000 community oncology practices through-
out the United States. Eligible patients must have been aged
18 years or older and newly diagnosed with stage IV colorectal
cancer (de novo or recurrent from an earlier stage diagnosis)
within 120 days of registration. Systemic chemotherapy and/or
biologic therapy must have been initiated in the 60 days prior to
registration or planned within 30 days following registration.
Patients receiving supportive or hospice care were not eligible.
Patients must have been able to complete questionnaires in
English.

Patients were required to give written informed consent in
accordance with institutional and federal guidelines
(ClinicalTrials.gov identifier: NCT02728804).

Study Questionnaires

Patients completed a self-administered 20-item financial ques-
tionnaire following consent (considered the baseline survey)
and 27-item follow-up questionnaires at scheduled clinical vis-
its (3, 6, 9, and 12 months) following registration. The question-
naire could be completed in the clinic, at home, or by phone
interview. Patients’ caregivers could assist patients with com-
pleting questionnaires but were requested not to answer for the
patient.

Most items in the comprehensive financial questionnaire
were adapted from a questionnaire we previously developed
and administered to a population-based sample of patients
with stage III colon cancer in the Seattle–Puget Sound region
(12). Several questions were also adapted from the Medical
Expenditures Panel Survey, a large-scale survey of households,

employers, and medical providers on the cost and use of health
care in the United States, and the University of Michigan’s
Health and Retirement Study, a longitudinal panel survey of
older adults (17,18). All questions were modified to ask about fi-
nancial, employment, and/or insurance changes as they relate
to the individual’s cancer diagnosis or treatment costs.

To assess health-related quality of life (HRQOL), we used the
European Organisation for Research and Treatment of Cancer
(EORTC) Quality of Life Questionnaire (QLQ-C30), which includes
30 items assessing global quality of life, functioning in 5
domains (physical, role, cognitive, emotional, social), and sev-
eral items assessing specific symptoms (eg, fatigue, trouble
sleeping, pain) (19,20). The QLQ-C30 also includes 1 item assess-
ing the impact of medical treatment on finances.

Variable Definitions

Major financial hardship (MFH) was defined as 1 or more of the
following during the 12 months following enrollment: accumu-
lating debt of any amount, selling home, refinancing home,
experiencing higher than 20% income decline, or borrowing
money from family and/or friends. This definition of MFH is
consistent with previous studies reporting on financial hard-
ship in cancer patients (11-13). Total assets were the sum of es-
timated total current value of bank accounts, other financial
assets (such as CDs, government bonds, treasury bills), and
other properties and assets (eg, second homes and rental prop-
erties). Annual household income was defined as the combined
total annual income for all household members, from all sour-
ces. Prespecified covariates included age (younger than 65 years
vs 65 years or older), race (White vs non-White [includes Black,
Asian, or Pacific Islander, Other, Unknown] grouped accordingly
because of anticipated lower enrollment of minority subjects),
marital status (married vs unmarried), employment status (any
employment vs unemployed), and income (household income
of $50 000 or less per year vs more than $50 000 per year).

Statistical Analysis

Primary Endpoint. The primary aim was to assess the cumulative
incidence of MFH. Given serial measurements, the primary end-
point was specified as the time to first evidence of MFH. One-
year survival for this population was estimated to be approxi-
mately 60% (21-23). Estimates of MFH at 12 months were derived
using cumulative incidence to account for the competing risk of
death.

Sample Size. The sample size estimate accounted for a 10%
dropout for reasons other than death (24). Nondeath-related
dropouts were censored. Based on preliminary data, we esti-
mated that 40% of patients would experience MFH in the first
year after diagnosis (12). Under this scenario, a sample size
(n¼ 320) of eligible, evaluable patients would allow us to esti-
mate the confidence interval within 8% for an incidence of at
least 40%. This estimate assumes no information from the 50%
of patients anticipated to drop out. To account for 5% antici-
pated ineligibility and 10% noncompletion of baseline forms,
374 patients were planned to be enrolled to achieve 320 eligible,
evaluable patients.

Specified Secondary Analyses. A key secondary aim was to
evaluate whether MFH at 12 months differed by age, race, mari-
tal status, employment status, and annual income, categorized
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as described above. We accounted for multiple comparisons us-
ing a Bonferroni method (a¼ .01) 2-sided test for each compari-
son. Multivariable Cox regression was used. Per protocol,
covariate adjustment for insurance status, education, and sex
was included.

We also assessed the relationship between MFH and
HRQOL based on the EORTC QLQ-C30. Questionnaire
responses were transformed into a linear score (0-100) using
the EORTC scoring manual; overall score and scores within
each of the 5 domains were determined (20). Using a land-
mark analysis approach, we categorized patients as having
MFH at their 3-month assessment (yes vs no); we then evalu-
ated whether this variable predicted HRQOL (overall score and
within each domain) at 6 months using linear regression, in-
cluding the 3-month HRQOL score as a covariate. We assessed
the robustness of potential associations between MFH and
HRQOL to large changes in a subset of patients by categorizing
HRQOL at 6 months as decline vs no decline, using logistic re-
gression to evaluate the results.

Additional Analyses. Because the accumulation of even small
amounts of new debt could be counted as MFH, we examined
the robustness of the primary evaluation to changes in the defi-
nition of new debt accumulation in sensitivity analyses.
Separately, we required that patients have increased 2 debt cat-
egories (rather than a single category) to be considered to have
experienced MFH because of the accumulation of new debt.
Finally, we explored the association of baseline factors with
MFH with new debt excluded. In an exploratory unplanned post
hoc analysis, we created a simple adverse risk model compris-
ing the variables that were independently associated with MFH.
For each patient, we summed up the number of adverse risk fac-
tors, creating a score. Cumulative incidence was evaluated by
the levels of the risk score. Additionally, in a sensitivity analy-
sis, we also included baseline performance status and treat-
ment type as Cox regression model covariates, as these factors
may differentially influence the competing risk of death when
comparing financial hardship between groups, potentially
generating biased results. Last, because only homeowners are
at risk of selling or refinancing a home, we evaluated the
cumulative incidence separately for homeowners and
nonhomeowners.

Results

Accrual

In total, 380 patients were registered between June 2016 and
January 2019. The CONSORT flow diagram is shown in Figure 1.
Three (0.8%) patients were ineligible: 1 patient was diagnosed
with mCRC more than 120 days prior to registration, and 2
started therapy more than 60 days prior to registration. An addi-
tional 9 (2.3%) patients did not complete baseline question-
naires and thus were not analyzable. Of the remaining 368
eligible patients with complete baseline questionnaires, 73%
were alive at the end of 1 year of follow-up. Among those who
died prior to completing the study, partial data—including MFH
prior to death—were observed. Thus, 302 (82.1%) patients either
reached the primary endpoint as defined in the protocol or had
a 12-month evaluation available.

Patient Characteristics

The median age of the cohort was 60.2 years (Table 1). Most
(62.8%) patients were younger than 65 years, 61.9% were male,
13.0% were Black, and 56.5% had total household income of
$50 000 or less per year. Approximately 60.3% of patients were
employed in some capacity prior to diagnosis. Compared with
the national colorectal cancer population represented in the
Surveillance, Epidemiology, and End Results database (median
age¼ 67 years; 24.6% Black), our study population was slightly
younger and had lower representation of Black patients, likely
reflecting the challenges in access to clinical research for older
and minority populations (25). Enrollments were geographically
distributed across the Midwest (47.3%), South (23.1%), West
(20.4%), and Northeast (9.2%), with representation in 28 states
(Figure 2). Overall, 19.8% of patients were from rural areas, simi-
lar to the rate of 19.3% of individuals in the United States from
rural areas (26).

Primary Endpoint

At 12 months, cumulative incidence of MFH was 71.3% (95% con-
fidence interval [CI]¼ 65.7% to 76.1%) (Figure 3). Of the

Figure 1. CONSORT flow diagram.
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individual components making up MFH, cumulative incidence
at 12 months was 57.6% (95% CI ¼ 51.7% to 63.0%) for new debt,
26.6% (95% CI ¼ 21.3% to 32.0%) for a 20% or more decline in in-
come, 26.0% (95% CI ¼ 21.5% to 30.7%) for new loans from family
and/or friends, 3.4% (95% CI ¼ 1.7% to 5.9%) for refinance of
home, and 2.6% (95% CI ¼ 1.3% to 4.7%) for sale of home. For
many patients, MFH occurred early on, with cumulative inci-
dence estimates of MFH of 24.9% (95% CI¼ 20.9% to 29.5%),
53.8% (95% CI¼ 48.5% to 58.8%), and 63.0% (95% CI¼ 57.8% to
67.8%) at 3, 6, and 9 months, respectively.

Predictors of Major Financial Hardship

For 4 of the 5 prespecified patient factors (age, race, income, and
marital status), there was no statistically significant evidence
that MFH differed between groups (Tables 2 and 3). A statisti-
cally significantly lower likelihood of MFH was observed among
unemployed individuals, although this observation was likely
confounded by age and the likelihood that older individuals
have greater assets and savings. With new debt excluded from
the definition of MFH, similar associations with baseline factors
were observed, with the exception that those younger than 65
years were statistically significantly associated with increased
risk of MFH (hazard ratio [HR]¼ 1.71, 95% CI¼ 1.06 to 2.75;
P¼ .03) and lower total assets were strongly associated with
greater likelihood of MFH at all total asset cut points ($25 000,
$50 000, and $100 000; Supplementary Tables 1 and 2, available
online).

The relationship between prespecified variables catego-
rized differently and additional baseline variables and MFH
were examined (Table 3). Patients with a household income
of less than $100 000 per year and patients with total assets of
less than $100 000 per year were at increased observed risk of
MFH.

Major Financial Hardship and HRQOL

Patients with MFH at 3 months, compared with those without,
reported lower scores on the EORTC functional scales at
6 months, adjusting for quality of life at 3 months, although
only the Social Functioning score (average drop of 9.1 points;
P¼ .002) and the Global Health Status (Overall QOL) score (aver-
age drop of 4.2 points; P¼ .03) were statistically significant

Table 1. Baseline characteristics of eligible patients (n¼ 368)

Demographic and clinical characteristics No. (%)

Median age (range), y 60.2 (21.1-89.3)
Age, y
<65 231 (62.8)
�65 137 (37.2)

Sex
Female 140 (38.0)
Male 228 (61.9)

Race
Asian or Pacific Islander 17 (4.6)
Black 48 (13.0)
White 286 (77.7)
Other or Unknown 17 (4.6)

Marital status
Married/Partnered 213 (57.9)
Divorced or separated 82 (22.2)
Widowed 17 (4.6)
Never married 48 (13.0)
Unknown 8 (2.2)

Primary insurance
Private insurance (employer provided) 171 (46.5)
Medicare 143 (38.9)
Medicaid 44 (11.9)
Other 3 (0.82)
Uninsured 7 (1.9)

Total household income
$0-$25 000 114 (30.9)
$25 001-$50 000 94 (25.5)
$50 001-$75 000 54 (14.7)
$75 001-$100 000 31 (8.4)
$100 001 or more 65 (17.7)
Unknown 10 (2.7)

Education
High school graduate or less 143 (38.9)
Vocational school or some college 111 (30.2)
Bachelor degree 63 (17.1)
Master, doctorate, or professional degree 43 (11.7)
Missing 8 (2.2)

Homeowner
Yes 236 (64.1)
No 124 (33.7)
Unknown 8 (2.2)

Prediagnosis employment status
Employed (full-time, part-time, self-employed) 222 (60.3)
Retired 93 (25.3)
On leave of absence from paid employment 2 (0.5)
Unemployed 13 (3.5)
Temporary or permanent disability 25 (6.8)
Other or unknown 13 (3.5)

Total assets
$0-$25 000 202 (54.9)
$25 001-$50 000 25 (6.8)
$50 001-$100 000 38 (10.3)
$100 001-$250 000 32 (8.7)
$250 001-$500 000 29 (7.9)
$500 001 or more 34 (9.2)
Unknown 8 (2.2)

Prior diagnosis of stage I-III colorectal cancer
Yes 93 (25.2)
No, de novo diagnosis of stage IV 275 (74.7)

ECOG PS
0 183 (49.7)
1 158 (42.9)

(continued)

Table 1. (continued)

Demographic and clinical characteristics No. (%)

2 22 (5.9)
3 4 (1.1)
Unknown 1 (0.3)

Initial treatment regimen
(5-FU or cap) 6 bevacizumab 38 (10.3)
(FOLFOX or CapOX) 6 bevacizumaba 228 (61.9)
(FOLFIRI or CapIri) 6 bevacizumaba 55 (14.9)
(FOLFOX, CapOx, FOLFIRI, or CapIRI) þ
EGFR inhibitor

15 (4.1)

Other 32 (8.7)

aExact proportion of patients receiving 5-FU vs capecitabine alone or in the che-

motherapy backbone is not measured. 5-FU¼5-fluorouracil; Cap¼ capecitabine;

CapIRI¼ capecitabine þ irinotecan; CAPOX¼ capecitabine þ oxaliplatin; ECOG

PS¼Eastern Cooperative Oncology Group Performance Status;

FOLFIRI¼ regimen including 5-FU þ leucovorin þ irinotecan; FOLFOX¼ regimen

including 5-FU þ leucovorin þ oxaliplatin.
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(Table 4). Social functioning remained statistically significant in
the logistic regression model examining any drop (yes vs no) in
functioning, whereas global health status was no longer statisti-
cally significant.

Additional Analyses

In the sensitivity analysis omitting the new debt measure, the
cumulative incidence of MFH at 1 year was 43.0% (95%
CI¼ 37.3% to 48.6%). With an increase of 2 debt categories re-
quired to consider patients to have accumulated new debt,
32.7% (95% CI¼ 27.8% to 37.7%) of patients were estimated to
have new debt by 1 year, and the overall estimate of MFH at
1 year was 58.2% (95% CI¼ 52.5% to 63.6%).

In an exploratory post hoc analysis, income less than
$100 000 and total assets less than $100 000 were both adversely
associated with MFH. Each increase in the number of these 2

risk factors from 0 to 1 and 1 to 2 was associated with a 49% in-
creased risk of MFH (HR¼ 1.49, 95% CI¼ 1.21 to 1.85; P< .001).
The inclusion of baseline performance status and treatment in
the Cox regression analyses comparing the cumulative inci-
dence of MFH for different patient groups had minimal influ-
ence on the results (Supplementary Table 3). The 12-month
cumulative incidence of MFH was very similar for homeowners
(69.9%, 95% CI¼ 62.8% to 76.0%) and nonhomeowners (71.8%,
95% CI¼ 62.3% to 79.2%).

Discussion

In a prospective study of financial outcomes in a diverse cohort
of insured mCRC patients treated at community oncology sites
throughout the country, we found that the cumulative inci-
dence of financial hardship increased consistently over time,
such that nearly two-thirds of patients faced MFH within 1 year

Figure 2. Geographic distribution of enrollment.
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Figure 3. Cumulative incidence of financial hardship. MFH¼major financial hardship.
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of initiating treatment. Though we did see a trend toward in-
creased risk of MFH in younger, non-White, and lower income
patients, we did not find a statistically significant association
between any of these patient factors and MFH, suggesting that
MFH is a common occurrence across these key categories. In an
exploratory post hoc analysis, we also observed that individuals
with annual incomes of less than $100 000 and total assets of
less than $100 000 had more than twice the risk of MFH than

individuals with neither factor, a finding consistent with the hy-
pothesis that patients with limited resources are much more
susceptible to the devastating financial impact of a cancer
diagnosis.

We also found that MFH precedes decrements in HRQOL. A
conceptual model developed by Yabroff and Tucker-Seeley
categorizes financial hardship as material conditions (eg,
debt), psychological responses (eg, financial worry), and

Table 2. Association of baseline factors and cumulative incidence of major financial hardshipa

Factor

Cumulative incidence in % of patients (95% CI), %

Follow-up assessment time

3 months 6 months 9 months 12 months

Age, y
<65 44.7 (38.1 to 51.0) 62.3 (55.6 to 68.2) 69.9 (63.4 to 75.5) 73.7 (66.4 to 79.6)
�65 38.2 (30.0 to 46.3) 52.2 (43.5 to 60.3) 59.1 (50.3 to 66.9) 68.1 (58.6 to 76.0)

Sex
Female 41.7 (33.4 to 49.8) 57.6 (48.9 to 65.4) 66.6 (58.0 to 73.9) 69.6 (60.8 to 76.7)
Male 42.6 (36.0 to 48.9) 59.1 (52.3 to 65.2) 65.4 (58.8 to 71.3) 72.4 (64.9 to 78.5)

Race
Non-White 43.6 (33.5 to 53.2) 60.4 (49.8 to 69.5) 68.0 (57.4 to 76.5) 73.9 (59.4 to 83.9)
White 41.8 (35.8 to 47.6) 57.9 (51.7 to 63.5) 65.2 (59.1 to 70.6) 70.3 (64.1 to 75.6)

Marital status
Not married or partnered 42.3 (34.2 to 50.2) 59.7 (51.2 to 67.2) 66.2 (57.7 to 73.3) 69.0 (60.5 to 76.1)
Married or partnered 40.3 (33.6 to 46.8) 56.4 (49.4 to 62.8) 64.6 (57.7 to 70.7) 72.2 (64.0 to 78.8)

Income
<$50 000/year 43.8 (36.9 to 50.5) 59.5 (52.4 to 65.9) 67.1 (60.1 to 73.1) 72.7 (65.6 to 78.6)
�$50 000/year 38.0 (30.2 to 45.7) 56.0 (47.6 to 63.5) 63.5 (55.2 to 70.7) 69.1 (59.3 to 77.1)
<$100 000/year 44.4 (38.6 to 50.0) 60.3 (54.4 to 65.7) 67.9 (62.1 to 73.0) 72.9 (67.0 to 77.9)
�$100 000/year 27.7 (17.4 to 38.9) 47.7 (35.0 to 59.3) 55.5 (42.4 to 66.7) 64.9 (45.6 to 78.8)

Education
�High school/GED 43.1 (34.8 to 51.1) 55.9 (47.3 to 63.7) 63.1 (54.5 to 70.5) 72.1 (62.3 to 79.7)
>High school 41.7 (35.2 to 48.1) 60.2 (53.4 to 66.3) 67.7 (61.0 to 73.4) 70.4 (63.6 to 76.2)

Insurance status
Suboptimal insuranceb 39.4 (28.0 to 50.6) 54.9 (42.5 to 65.7) 67.8 (55.3 to 77.5) 72.4 (59.2 to 82.0)
Private/Medicare/military 42.9 (37.2 to 48.5) 59.4 (53.5 to 64.8) 65.4 (59.6 to 70.6) 70.8 (64.6 to 76.2)
Medicare 37.4 (29.5 to 45.4) 52.5 (43.8 to 60.4) 58.5 (49.8 to 66.2) 64.7 (55.6 to 72.5)
Non-Medicare 45.3 (38.6 to 51.7) 62.3 (55.6 to 68.3) 70.5 (64.0 to 76.0) 75.8 (68.1 to 81.9)
Medicaid 50.0 (34.3 to 63.8) 65.9 (49.5 to 78.1) 77.6 (61.3 to 87.7) 85.4 (66.9 to 94.0)
Non-Medicaid 41.2 (35.8 to 46.5) 57.5 (51.9 to 62.7) 64.3 (58.7 to 69.3) 69.3 (63.3 to 74.5)
Uninsured 55.6 (17.5 to 82.0) 55.6 (17.5 to 82.0) 77.8 (28.1 to 95.1) 77.8 (28.1 to 95.1)
Insured 41.9 (36.7 to 47.0) 58.6 (53.3 to 63.5) 65.6 (60.3 to 70.3) 71.1 (65.4 to 76.0)

Total assets
<$25 000 47.1 (40.0 to 53.9) 63.5 (56.3 to 69.8) 69.3 (62.2 to 75.3) 75.0 (66.8 to 81.5)
�$25 000 33.7 (26.5 to 41.1) 50.6 (42.6 to 58.1) 60.3 (52.2 to 67.5) 65.7 (57.2 to 72.9)
<$50 000 47.3 (40.6 to 53.6) 62.4 (55.7 to 68.4) 68.3 (61.8 to 74.0) 74.8 (67.2 to 80.9)
�$50 000 30.5 (22.8 to 38.5) 49.6 (40.7 to 57.9) 59.9 (50.9 to 67.8) 64.0 (54.7 to 71.9)
<$100 000 46.7 (40.5 to 52.6) 62.8 (56.6 to 68.3) 68.6 (62.6 to 73.9) 74.9 (68.4 to 80.4)
�$100 000 25.5 (17.2 to 34.7) 43.6 (33.4 to 53.4) 55.7 (44.9 to 65.2) 58.9 (47.6 to 68.5)

Employment
Unemployed 36.0 (28.1 to 43.9) 51.0 (42.4 to 58.9) 57.7 (49.0 to 65.4) 62.9 (53.8 to 70.7)
Any employmentc 46.2 (39.5 to 52.6) 63.3 (56.5 to 69.2) 71.1 (64.6 to 76.6) 76.2 (69.2 to 81.9)

Employment (<65 years)
Unemployed 38.2 (24.0 to 52.3) 58.8 (42.6 to 71.9) 65.7 (49.3 to 78.0) 65.7 (49.3 to 78.0)
Any employmentc 46.2 (38.8 to 53.2) 63.1 (55.6 to 69.6) 70.9 (63.7 to 77.0) 75.5 (67.2 to 82.0)

Homeowner
No 42.3 (33.4 to 50.8) 60.2 (50.9 to 68.3) 66.1 (56.9 to 73.8) 71.8 (62.3 to 79.2)
Yes 40.5 (34.2 to 46.7) 56.4 (49.8 to 62.5) 64.7 (58.2 to 70.5) 69.9 (62.8 to 76.0)

aFinancial hardship that includes all protocol-specified components including new debt accumulation. CI¼ confidence interval; GED¼general education development.
bDefined as including Medicaid (including “dual eligible” patients with Medicare þMedicaid) or no insurance.
cIncludes full-time employment, part-time employment, self-employed, and on leave from full-time employment.
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coping behaviors (eg, cost-related nonadherence) (6,27,28). Our
finding that patients who experience MFH at 3 months were
more likely to experience subsequent declines in social

functioning and overall quality of life suggest that the mate-
rial and psychological experiences of financial hardship are
associated.

Table 3. Association of baseline factors and risk of major financial hardshipa

Factor

Multivariate Cox regressiona

Hazard ratio (95% CI) Pb

Age
<65 years vs �65 years 0.93 (0.66 to 1.29) .65

Sex
Female vs male 0.88 (0.67 to 1.16) .36

Race
Non-White vs White 1.06 (0.79 to 1.43) .70

Marital status
Not married or partnered vs married or partnered 0.98 (0.73 to 1.31) .87

Income per year
<$50 000 vs �$50 000 1.33 (0.95 to 1.87) .10
<$100 000 vs �$100 000 1.92 (1.28 to 2.89) .002

Education
�High school/GED vs >high school 0.89 (0.67 to 1.18) .41

Insurance status
Suboptimal insurancec

vs private/Medicare/military
0.74 (0.51 to 1.07) .11

Medicare vs non-Medicare 0.96 (0.63 to 1.47) .87
Medicaid vs non-Medicaid 1.09 (0.72 to 1.65) .67
Uninsured vs insured 0.87 (0.39 to 1.94) .73

Total assets
<$25 000 vs �$25 000 1.28 (0.93 to 1.76) .12
<$50 000 vs �$50 000 1.30 (0.95 to 1.77) .10
<$100 000 vs �$100 000 1.57 (1.12 to 2.20) .009

Employment
Unemployed vs any employmentd 0.66 (0.48 to 0.92) .01

Employment (<65 years)
Unemployed vs any employmentd 0.69 (0.43 to 1.09) .11

Homeowner
No vs yes 0.99 (0.74 to 1.33) .94

aPrimary multivariable model includes indicators for age younger than 65 years, female sex, non-White race, unmarried or unpartnered, income <$50 000 per year,

�high school/GED, suboptimal insurance, total assets <$100 000, unemployed, nonhomeowner. For estimating employment effect in those younger than 65 years, the

primary model (excluding the age indicator) is run on the subset of younger than 65 years. For estimating hazard ratio of other cut points within the variables of inter-

est, a model using the same indicators as in the primary model is used, with an indicator for the new cut point/variable replacing the primary model’s indicator in the

same category. CI¼ confidence interval; GED¼general education development.
bP value calculated using v2 test, Bonferroni a¼ .01; 2-sided test was used for each comparison.
cDefined as including Medicaid (including “dual eligible” patients with Medicare þMedicaid) or no insurance.

dIncludes full-time employment, part-time employment, self-employed, and on leave from full-time employment.

Table 4. Association of MFH at 3 months with quality of life (EORTC QLQ-C30) scores at 6 months

Domain

Linear regression (continuous score) Logistic regression (any drop)

Linear estimatea (SE) Pb OR estimatea (95% CI) Pc

Physical functioning �1.7 (2.0) .39 0.91 (0.55 to 1.52) .72
Role functioning �4.9 (2.9) .09 0.58 (0.33 to 1.02) .06
Cognitive functioning �2.0 (2.0) .30 1.00 (0.56 to 1.80) .99
Emotional functioning �0.8 (2.0) .70 0.82 (0.48 to 1.41) .47
Social functioning �9.1 (2.9) .002 0.56 (0.32 to 0.99) .05
Overall QOL (total score) �4.2 (1.9) .03 0.76 (0.45 to 1.30) .32

aEstimate of effect of financial toxicity at 3 months on 6-month quality of life (QOL) index score, controlled for patient’s QOL index score at 3 months. CI¼ confidence in-

terval; EORTC QLQ-C30 ¼ European Organisation for Research and Treatment of Cancer (EORTC) Quality of Life Questionnaire; MFH ¼ major financial hardship;

OR¼odds ratio.
bP value calculated using t tests, 2-sided a¼ .05.
cP value calculated using v2 test, 2-sided a¼ .05.
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We chose to focus on mCRC to minimize the heterogeneity
in treatments and associated costs in our study population and
because we hypothesize that increases in mCRC survival have
also led to increased financial burdens because of the chronic
and intensive nature of treatment. Our observation that more
than 70% of eligible mCRC patients survived to 1 year, although
encouraging, also suggests that addressing families’ financial
concerns is increasingly important, particularly because nearly
75% of 1-year survivors experienced MFH. In addition, given
that approximately one-quarter and one-half of patients experi-
enced MFH at 3 months and 6 months, respectively, financial
concerns need to be addressed as close to diagnosis as possible.

Our findings also suggest that interventions to relieve
cancer-related financial toxicity may be broadly applicable to
most cancer patients. Given that 98% of the cohort had health-
care insurance, our findings can inform the national policy and
payer discussion regarding health insurance and underinsur-
ance in the United States. Additionally, interventions that help
patients access assistance resources for nonmedical costs, navi-
gate employment benefits, and manage their other life
expenses in the context of cancer diagnosis are needed. Given
that financial hardships are experienced early and accumulate
quickly during the first year after diagnosis, such interventions
should be deployed at diagnosis and throughout the care
continuum.

Finally, our experience with accrual shows that patients and
families believe that financial toxicity is an important issue
worth studying. Despite initial concern from sites and investiga-
tors that patients would be hesitant to participate, we com-
pleted enrollment more quickly than we had anticipated, in
part because of efforts by NCORP sites, investigators, and pa-
tient advocates to address patients’ questions around privacy
and data security and explain the study’s larger purpose (16).
That metastatic cancer patients were willing to share sensitive
financial information bodes well for patient engagement with
future interventional studies.

In interpreting our study findings, several limitations should
be acknowledged. First, although we focused on a 12-month
time horizon, patients who survive beyond 12 months may ex-
perience further financial deterioration. Future studies should
examine financial issues at end of life, when financial hardship
may also be associated with more aggressive use of care (29).
Next, given that enrollment could occur within 120 days after a
mCRC diagnosis, some baseline assessments may not reflect
patient financial status at diagnosis. Although ideally we would
have enrolled and surveyed patients immediately after diagno-
sis, such an approach presented challenges to enrollment feasi-
bility, and the study team chose to allow this eligibility criterion
to be more inclusive. Further, though we asked patients to re-
port on financial changes they experienced specifically as a re-
sult of cancer diagnosis and treatment-related costs, attribution
of the experience of MFH to cancer is likely uncertain in some
cases. In particular, some patients, particularly those with tenu-
ous finances before cancer, would have inevitably faced these
hardships even in the absence of cancer. Next, our definition of
MFH was highly sensitive to accrual of new debt. We chose not
to set a specific debt amount, based on the premise that any ex-
perience of debt suggests lack of savings or liquid assets.
Nonetheless, even with new debt excluded from the definition
of MFH, a substantial proportion of patients experienced MFH.
Additionally, we found evidence that risk of MFH is cumulative
across levels of income and total assets. Although this finding
was derived from an unplanned post hoc analysis, it nonethe-
less suggests that risk of MFH may be cumulative across patient

factors and provides the predicate for future analyses using this
cohort to examine whether a multidomain risk prediction
model for financial hardship can be derived. Finally, our study
findings may not be fully generalizable to the real-world mCRC
population, which tends to be older and more diverse. Because
of limited resources and issues of data privacy for nonconsent-
ing individuals, we were unable to obtain data on patients who
were screened but did not enroll, which could illuminate pat-
terns of selection bias for trial participants, a common challenge
in the conduct of trials (30-32). Still, we believe that enrollment
from a national sample of community clinical practices with
wide geographic distribution makes our findings more general-
izable than most previously published studies on financial
hardship.

In summary, our study findings draw attention to deficien-
cies in the US health-care system and economic safety nets that
are unable to prevent the majority of cancer patients from
experiencing financial hardship. Policy solutions that improve
access to affordable health care and insurance benefit designs
that minimize cost sharing for evidence-based cancer treat-
ments are examples of strategies that can mitigate financial
hardship. At the clinic level, interventions that connect patients
and caregivers with financial counseling, assistance, and navi-
gation resources are critical. Building on our initial insights
from this study, we are actively analyzing credit data collected
in this study to identify patient groups particularly vulnerable
to MFH so that interventions can be targeted and tailored to
their needs.
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