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/ABSTRACT

Purpose. We examined self-reported financial toxicity and
out-of-pocket expenses among adult women with breast
cancer.

Methods. Patients spoke English, Spanish, or Mandarin Chi-
nese, were aged 18+ years, had stage I-IlIA breast cancer, and
were eligible for breast-conserving and mastectomy surgery.
Participants completed surveys about out-of-pocket costs and
financial toxicity at 1 week, 12 weeks, and 1 year postsurgery.
Results. Three hundred ninety-five of 448 eligible patients
(88.2%) from the parent trial completed surveys. Excluding
those reporting zero costs, crude mean + SD out-of-pocket
costs were $1,512 4+ $2,074 at 1 week, $2,609 + $6,369 at
12 weeks, and $3,308 =+ $5,000 at 1 year postsurgery. Control-
ling for surgery, cancer stage, and demographics with surgeon
and clinic as random effects, higher out-of-pocket costs were
associated with higher financial toxicity 1 week and 12 weeks
postsurgery (p < .001). Lower socioeconomic status (SES) was

associated with lower out-of-pocket costs at each time point
(o = .002—-.013). One week postsurgery, participants with
lower SES reported financial toxicity scores 1.02 points higher
than participants with higher SES (95% confidence interval
[Cl], 0.08-1.95). Black and non-White/non-Black participants
reported financial toxicity scores 1.91 (95% Cl, 0.46-3.37) and
2.55 (95% Cl, 1.11-3.99) points higher than White partici-
pants. Older (65+ years) participants reported financial toxicity
scores 2.58 points lower than younger (<65 years) participants
(95% Cl, —3.41, —1.74). Younger participants reported signifi-
cantly higher financial toxicity at each time point.

Discussion. Younger age, non-White race, and lower SES
were associated with higher financial toxicity regardless of
costs. Out-of-pocket costs increased over time and were
positively associated with financial toxicity. Future work
should reduce the impact of cancer care costs among vul-
nerable groups. The Oncologist 2021;26:e142—e152

Implications for Practice: This study was one of the first to examine out-of-pocket costs and financial toxicity up to 1 year
after breast cancer surgery. Younger age, Black race, race other than Black or White, and lower socioeconomic status were
associated with higher financial toxicity. Findings highlight the importance of addressing patients’ financial toxicity in several
ways, particularly for groups vulnerable to its effects.

INTRODUCTION

Improvements in cancer treatments have led to higher out-
of-pocket costs for patients [1-5]. These out-of-pocket costs

substantially impact patients’ financial stability and health
outcomes [6-10]. Financial toxicity [11, 12] describes both
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the financial hardship and psychological distress associated
with health care costs. Many patients report depleting their
savings to pay for needed cancer care [13]. Others describe
rationing medication [4] and delaying or avoiding needed
care because of costs [8, 14—17]. Patients with cancer also
report worry and anxiety about paying their medical bills
[18]. Financial toxicity can thus lower patients’ quality of life
and affect cancer outcomes [11, 19, 20] regardless of demo-
graphic characteristic or cancer type [21-23].

Financial toxicity survey questions ask patients about
the impact of care costs on their life [1]. Few studies have
explored the relationship between financial toxicity and
out-of-pocket expenses and how those two factors relate to
each other. In addition, survey questions are typically
assessed at a single point in time or use a different set of
respondents randomly selected at each time point. The
relationship between out-of-pocket costs and financial tox-
icity over time is complex. Some patients might feel greater
burden from costs over time, as costs could increase with
additional treatment [24]. Others might feel a lower burden
over time; they could anticipate care needs, prepare for
potential costs, identify resources to offset costs, or even
change insurance plans during open enrollment. In studies
that have explored out-of-pocket expenses longitudinally
among Medicare beneficiaries, costs initially rose after diag-
nosis, stabilized around 1 to 2 years after diagnosis, and
rose again if patients approached the end of life [24]. How-
ever, younger adults or those with insurance other than
Medicare might shoulder the cost burden differently,
depending on their plan type and overall health status.
Young adults often report higher financial toxicity after can-
cer than their older counterparts [25], but the burden of
these costs over time and how other demographic and clini-
cal factors affect this burden have not yet been examined.

Measurable direct and indirect expenses associated with
care could lead to high levels of financial toxicity. Additional
patient characteristics and experiences could compound
this hardship. For example, those with lower incomes and
poor insurance coverage might report more financial hard-
ship after a cancer diagnosis [18]. Understanding how these
characteristics interact with financial toxicity and out-of-
pocket expenses might help clinicians better support
patients at risk for financial distress.

The purpose of this study was to examine financial tox-
icity and out-of-pocket expenses of adult women recently
diagnosed with breast cancer at three time points: 1 week
after primary surgery for breast cancer, 12 weeks after sur-
gery, and 1 year after surgery (Aim 1). We assessed demo-
graphic and clinical variables associated with both higher
financial toxicity and higher out-of-pocket expenses at each
time point (Aim 2). We also explored whether financial tox-
icity correlated with out-of-pocket expenses at each time
point (Aim 3).

MATERIALS AND METHODS

Procedure
We conducted secondary data analysis of a parent random-
ized trial examining whether the use of paper-based
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encounter decision aids used during clinical consultations
supported women’s decisions about breast cancer surgery
across socioeconomic strata. The full details of the trial are
published and available by open access [26]. The study was
conducted at four National Cancer Institute—designated
cancer centers in the U.S., located in geographically diverse
regions with racially and ethnically diverse patient
populations. Surgeons were randomized to one of two
encounter decision aids or usual care; eligible patients who
were seen by one of the 16 surgeons were included. Base-
line data were collected over the course of 18 months, from
September 2017 to February 2019; follow-up continued
through May 2019. Patients completed surveys before the
clinic visit, immediately after the visit, 1 week postsurgery,
and 12 weeks postsurgery. For all participants who received
surgery before May 2018, we also measured costs and
financial toxicity 1 year postsurgery. The data analyzed in
this paper are from measures collected 1 week postsurgery,
12 weeks postsurgery, and 1 year postsurgery, along with
demographics collected at baseline.

Participants

Patients were eligible if they spoke English, Spanish, or
Mandarin Chinese, were at least 18 years of age, had a con-
firmed diagnosis of stage I-IlIA breast cancer, and were eli-
gible for both breast-conserving surgery and mastectomy
based on medical records and clinicians’ judgment. We
excluded transgender men and women, women who had
undergone prophylactic mastectomy, women with visual
impairment who might have difficulty viewing study mate-
rials, women with severe mental illness or severe dementia,
and women with inflammatory breast carcinoma. Enroll-
ment of women receiving neoadjuvant therapy was limited
to the first 9 months of the trial to allow completion of
follow-up assessments before the trial terminated.

Measures

Socioeconomic status (SES) was categorized by examining
(a) insurance status (obtained via the electronic health
record), (b) highest educational attainment (self-reported),
and (c) federal poverty level (as determined by the Census
Bureau in that calendar year and calculated using self-
reported household income and family size). Together,
these three socioeconomic factors composed a composite
SES variable. As defined in this study, those of lower SES
met at least two of the following criteria: (a) public insur-
ance (Medicaid, Medicare without supplemental) or
uninsured, (b) lower educational attainment (less than a
Bachelor’s degree), and (c) below the federal poverty level
(as defined above).

We included four items from a validated measure of
financial toxicity, the COST measure [20]. In order to reduce
participant burden, we consulted the scale developer and
reviewed the development paper [27] to select a subset of
items. We selected the items with the highest importance
score within each of the three themes (resources, financial,
affect) and the item with the overall highest loading in the
factor analysis (“I feel financially stressed.”). Our goal with
this approach was to purposefully select items that would
reflect both direct and indirect costs (even if they did not
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have the highest loading in the factor). We consulted with
our patient partners, patient associates, and community
advisory board to ensure understanding and relevance of
the items. We also received approval to use only these four
questions from the scale developer. As in the original scale,
each item is scored from O to 4 (total score 0 to 16), and
higher scores indicate higher financial toxicity.

We asked participants to estimate the out-of-pocket
portion of their medical expenses at three time points:
about 1 week after surgery, about 12 weeks after surgery,
and about 1 year after surgery. At each time point, they
were asked to estimate their medical expenses since their
last study survey. We also created a separate dichotomous
out-of-pocket variable, comparing those with no reported
costs with those with any costs reported. Self-report mea-
sures of out-of-pocket cancer costs within the past year are
used in many national surveys and can provide reasonable
estimates of the care cost burden on patients [27-29].

Analyses

Analyses Corresponding to Aim 1

We used descriptive statistics to examine participants’
crude financial toxicity scores and self-reported out-of-
pocket medical expenses at each time point.

Analyses Corresponding to Aim 2

For inferential analyses in Aims 2 and 3, we included spe-
cific demographic, societal, and clinical variables pertinent
to our outcomes of interest, including SES (dichotomous),
age (65 years and older versus younger than 65; we used
age 65 to dichotomize age because of Medicare insurance
eligibility starting at age 65), race (categorical), surgery
choice (breast-conserving surgery vs. mastectomy), and can-
cer stage (stage |, Il, or Ill). For all time points, the out-of-
pocket costs variable was highly skewed to the right, so we
used log-transformed values for this variable in our
analysis.

We used one-way ANOVAs, two-sample t tests, and sim-
ple regressions to examine the relationship between each
selected patient variable, financial toxicity scores, and out-
of-pocket costs. We used mixed-effects logistic regression
to examine the relationship between the dichotomous out-
of-pocket variable (dependent variable) with all patient var-
iables as independent predictors at each time point. We
used mixed-effects linear regression to examine this rela-
tionship with the log of the continuous out-of-pocket vari-
able at each time point, which we favored over the use of a
single longitudinal model because of differences in the way
that out-of-pocket costs were asked across the three time
points (e.g., costs since the last survey).

Analyses Corresponding to Aim 3

We used simple linear regression to examine the relation-
ship between financial toxicity scores (dependent variable)
and out-of-pocket costs (independent variable) at each time
point. We used mixed-effects linear regression to examine
this relationship while adjusting for all patient variables as
independent predictors at each time point.
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In the parent trial, there were 16 surgeons within seven
clinics across the four participating sites. For all adjusted
analyses, we included study site as a fixed effect and sur-
geon and clinic as random effects to control for potential
impact of surgeon- and clinic-level clusters in our outcomes
of interest.

Sensitivity Analyses

Finally, to check the robustness of the results, we
concatenated the data across the three time points and
estimated a longitudinal multivariable model allowing time-
by-covariate interactions (i.e., distinct effects at each time
point), treating patient as a random effect to account for
repeated measurements of patients’ financial toxicity and
out-of-pocket costs across time. This analysis has the advan-
tage of being able to evaluate the overall strength of associ-
ation between predictors and the outcome as well as being
able to test whether the associations differ significantly
between the follow-up times.

REsuLTS

Participants

A total of 622 patients were recruited into the parent trial
at baseline; 395 of 448 eligible patients (88.2%) from the
parent trial completed measures relevant to this analysis
(Fig. 1). Of those with missing data in these analyses, some
participants skipped the question or responded that they
did not know their costs, some became ineligible upon
imaging or after receiving neoadjuvant chemotherapy, some
were unreachable, and some were not followed at 1 year
postsurgery because the study had ended. The majority of
our sample in this analysis (n =395) was of higher SES
(n =259, 65.6%), younger than age 65 (n = 231, 58.5%), and
White (n =254, 64.3%). Most had stage | breast cancer
(n =270, 68.3%) and chose breast-conserving surgery
(n =313, 79.2%). There were few statistical differences
between patients reporting out-of-pocket costs compared
with those who did not know or did not report their out-of-
pocket costs (Table 1). Differences occurred only at 1 year
postsurgery when participants who were White and of
higher SES were less likely to have missing out-of-pocket
costs.

Aim 1: Out-of-Pocket Costs and Financial Toxicity at
Each Time Point

Mean + SD self-reported out-of-pocket costs were
$1,027 + $1,856 at 1 week postsurgery, $1,944 + $5,610 at
12 weeks postsurgery, and $2,533 4 $4,590 at 1 year post-
surgery. Excluding those who reported zero costs (n = 86;
32.1%, 66; 25.7%, 22; 23.4% at 1 week, 12 weeks, 1 year
postsurgery), mean =+ SD self-reported out-of-pocket costs
were $1,512 4+ $2,074 at 1 week postsurgery, $2,609 =+
$6,369 at 12 weeks postsurgery, and $3,308 & $5,000 at
1 year postsurgery. Mean + SD financial toxicity scores
were 6.4/16 £ 4.2 at 1 week postsurgery, 6.2/16 + 4.3 at
12 weeks postsurgery, and 6.2/16 + 4.8 at 1 year post-
surgery. There were no significant differences in financial
toxicity scores across time points.

Oncologist
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Consented to participate in parent trial
(n =622)

Discontinued from the parent trial (n = 174)
e |Ineligible by surgeon review* (n = 88)

Transferred care (n = 36)

Withdrew consent (n = 23)

Lost contact (n =9)

Other (n = 18)

Enrolled in parent trial and eligible for survey
at one-week post-surgery

(n = 448) Excluded from these one-week post-surgery analyses (n = 89)
e  Parent trial concluded* (n = 12)
e  Attempted, unavailable” (n = 46)
e  Not attempted” (n = 18)
e  Completed parent trial survey, but skipped financial
toxicity or cost measures (n = 9)
Completed financial toxicity or costs e Other(n=4)
measures at one-week post-surgery
(n=359) Discontinued from the parent trial (n = 16)

e  Transferred care (n = 6)

Deceased (n = 4)

Withdrew consent (n = 4)

Ineligible by surgeon review* (n = 1)
Lost contact (n = 1)

Enrolled in parent trial and eligible for survey
at 12-weeks post-surgery

(n=432) Excluded from these 12-weeks post-surgery analyses (n = 117)

e  Parent trial concluded” (n = 26)

e  Attempted, unavailable” (n = 62)

e  Not attempted” (n = 19)

e  Completed parent trial survey, but skipped financial
toxicity or cost measures (n = 7)

Completed financial toxicity costs measures e  Other(n=3)
at 12-weeks post-surgery
(n =315) ] ] ]
Discontinued from the parent trial (n = 12)

e Lostcontact (n=7)

Ineligible by surgeon review* (n = 3)
Transferred care (n = 0)

Deceased (n =1)

Withdrew consent (n = 1)

Enrolled in parent trial and eligible for survey
at one-year post-surgery

(n = 420)
Excluded from these one-year post-surgery analyses (n = 292)
e  Parent trial concluded* (n = 244)
e  Attempted, unavailable” (n = 39)
e Not attempted” (n = 6)
e  Completed parent trial survey, but skipped financial
Completed financial toxicity or costs toxicity or cost measures (n = 3)
measures at 1-year post-surgery
(n=128)

Figure 1. Patient flow and data collection. ’, Attempted, unavailable: we reached out to participants a maximum of five times via
phone or email (according to patient preference); *, Parent trial concluded: we collected follow-up data through 6/1/2019, not all
participants received surgery within a timeframe that allowed for follow-up before this date; #, Not attempted: this includes
research team turnover, issues with follow-up reminders, and holidays; +, Ineligible by surgeon review: participant was deemed
ineligible after consent based on surgeon review. This was most often the case because their cancer stage changed after additional
imaging or the participant no longer had a choice between breast conserving surgery and mastectomy.
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Table 4. Crude and adjusted linear regression coefficients assessing the relationship between financial toxicity and self-

reported out-of-pocket costs by time point

1 week postsurgery

12 weeks postsurgery

1 year postsurgery

Crude coeff.

Adjusted coeff.? Crude coeff.

Adjusted coeff.? Crude coeff. Adjusted coeff.?

OOP costs,” $1,027 + $1,856 —

mean + SD

Financial toxicity, 6.4 £ 4.2 — 6.2 £43
mean + SD

OOP costs 0.03 (0.01, 0.06) 0.04 (0.02, 0.05)

coefficient

(95% Cl)

z-score 3.69 5.03 5.37

p value <.001 <.001 <.001

n 268 259 257

$1,944 £ 55,610 —

0.04 (0.02, 0.05)

$2,533 & $4,590 —
— 6.2+ 4.8 —
0.05 (0.03, 0.06)

0.06 (0.04, 0.09) 0.01 (—0.0004, 0.03)

7.23 5.26 1.92
<.001 <.001 .055
250 94 74

@Adjusted for participant SES (high vs. low), age (265 vs. less than 65), race (White vs. Black vs. other), surgery choice (breast-conserving surgery
vs. mastectomy), cancer stage (I vs. Il vs. lll), and study site as fixed effects and surgeon and clinic as random effects. Transformed out of log ver-
sion for interpretation using the following formula: coefficient*log(1.10) to look for a difference based on 10% increase in out-of-pocket costs.

bSelf-reported out-of-pocket costs related to breast cancer care.

Abbreviations: Cl, confidence interval; coeff., coefficient; OOP, out-of-pocket.

Aim 2. Relationship Between Patient Attributes, Out-
of-Pocket Expenses, and Financial Toxicity

In bivariate analyses, out-of-pocket costs were significantly
associated with SES, age, and race at 1 week and 12 weeks
postsurgery. At 1 year postsurgery, only age was signifi-
cantly associated with out-of-pocket costs (supplemental
online Table 1). In the mixed-effects multivariable linear
regression, controlling for surgery, cancer stage, demo-
graphic variables, and surgeon- and clinic-level clusters,
being of lower SES (ti.week = —2.81, p = .005) and 65 years
or older (ti.week = —6.31, p < .001) were significantly associ-
ated with lower out-of-pocket costs at 1 week postsurgery.
These relationships were similar across time points, but
only lower SES and being 65 years or older related to lower
out-of-pocket costs at all three time points. Being Black was
significantly associated with higher out-of-pocket costs at 1 year
postsurgery (t = 2.12, p = .034; supplemental online Table 1).

In the mixed-effects multivariable logistic regression using
the binary out-of-pocket variable, participants of lower SES
(Z1-week = —2.46, p = .014) and aged at least 65 (Z;.eek = —4.23,
p < .001) were more likely to report zero out-of-pocket costs
at 1 week postsurgery. This held at 12 weeks postsurgery;
however, lower SES was the only variable associated with zero
out-of-pocket costs reported at 1 vyear postsurgery
(Z1-week = —2.35, p = .019). Table 2 shows the crude and
adjusted results of the out-of-pocket regression analyses.

In the bivariate analysis, financial toxicity scores were
significantly associated with lower SES, age, race, and more
advanced breast cancer stage at all three time points
(Table 3). In the mixed-effects multivariable linear regres-
sion analyses at 1 week postsurgery, controlling for cancer
stage, surgery, demographics, and surgeon- and clinic-level
clusters, participants of lower SES had an average financial
toxicity score 1.02 points higher than participants of higher
SES (95% confidence interval [Cl], 0.08-1.95). Participants
65 years and older had an average financial toxicity score
2.58 points lower than participants under 65 (95% ClI,
—3.41, —1.74). Participants identifying as Black or as a race
other than Black or White had an average financial toxicity

www.TheOncologist.com

score 1.91 points (95% Cl, 0.46-3.37) and 2.55 points (95%
Cl, 1.11-3.99) higher, respectively, than participants who
self-reported as White. These results were similar at
12 weeks postsurgery, except that being a race other than
White or Black was not significantly associated with finan-
cial toxicity at 12 weeks postsurgery. Being younger than
65 years and of lower SES was associated with higher finan-
cial toxicity scores at 1 year postsurgery. Table 3 shows
crude and adjusted results of the financial toxicity analysis.

Aim 3. Correlation Between Financial Toxicity and
Out-of-Pocket Expenses

In simple linear regression analyses, financial toxicity and
out-of-pocket medical expenses were positively associated
at all three time points (p < .001). In the mixed-effects mul-
tivariable linear regression analyses, the relationship
remained significant at 1 week and 12 weeks postsurgery
(p < .001) while controlling for cancer stage, surgery, demo-
graphics, and surgeon- and clinic-level clusters. In this
model, for every 10% increase in out-of-pocket costs, finan-
cial toxicity scores were 0.04 higher at 1 week postsurgery
(95% CI, 0.02-0.05) and 0.05 points higher at 12 weeks
postsurgery (95% Cl, 0.03-0.06). In multivariable linear
regression analyses, out-of-pocket costs and financial toxic-
ity were not significantly correlated at 1 year postsurgery.
Table 4 shows the crude and adjusted linear regression
results.

Sensitivity Analysis with Patients as a Random Effect
In the sensitivity analyses adding patient as a random effect
to the multilevel models, results remained consistent
except that there was no longer an association between
out-of-pocket costs and race. Higher out-of-pocket costs
remained associated with lower SES and being 65 years or
older. Reporting zero out-of-pocket costs remained associ-
ated with lower SES and being aged at least 65 years.
Higher financial toxicity scores remained associated with
lower SES, being aged less than 65 years, and being of Black
race or a race other than Black or White. Financial toxicity

© 2020 The Authors.
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and out-of-pocket costs were also associated with having
stage Il cancer versus stage | cancer. Financial toxicity and
out-of-pocket costs remained associated with each other
(Z =8.29, p <.001; supplemental online Table 2).

DiscussioN

To our knowledge, this study was one of the first to exam-
ine the impact of breast cancer on patients’ out-of-pocket
costs and financial toxicity at multiple time points, up to
1 year postsurgery. In multilevel regression analyses con-
trolling for patient demographic and clinical characteristics,
lower SES, older age (65+), and surgeon- and clinic-level
clusters were associated with lower out-of-pocket costs at
each time point. Younger age, Black race, race other than
Black or White, and lower socioeconomic status were asso-
ciated with higher financial toxicity. Higher out-of-pocket
costs were significantly related to higher financial toxicity at
1 week and 12 weeks postsurgery.

Findings highlight the importance of addressing
patients’ financial toxicity in several ways, particularly for
groups vulnerable to its effects. Lowering out-of-pocket
costs for patients with breast cancer should be the first pri-
ority when intervening to reduce financial toxicity, given
the positive relationship between the two variables in our
analyses. For example, clinicians could change logistics of
care such that care can be consolidated on days convenient
for patients and their employment or life responsibilities [4,
30, 31], such as scheduling multidisciplinary care team
appointments on the same day. Clinicians could also pre-
scribe generic versus brand-name medications, change dos-
ages or frequency of dosages of medications, provide
medication samples, facilitate copay assistance, and or even
change treatment plans if it helps patients adhere to an
evidence-informed care plan [4, 30, 31]. Lowering patients’
out-of-pocket costs could better support adherence to
needed cancer care; many patients report delaying or
avoiding needed care because of costs [17, 32, 33], which
can impact cancer outcomes and quality of life [34].

For some groups (e.g., those of lower SES), however, low-
ering some out-of-pocket costs might not be enough to
lower financial toxicity. In this study, lower SES related to
both lower out-of-pocket costs and higher financial toxicity.
Those of lower SES might carry more burden from any
increase in out-of-pocket costs. In addition, younger age con-
sistently related to higher out-of-pocket expenses and higher
financial toxicity at each time point. Insurance status could
explain some of these findings. Being covered by private
insurance with high deductibles or copayments, which we
characterized as a higher-SES trait in our SES composite vari-
able, could lead to higher out-of-pocket costs [35]. Similarly,
Medicaid health coverage for low-income individuals may be
responsible for the lower out-of-pocket costs reported in the
low-SES group. The lower out-of-pocket expenses reported
by individuals aged 65 years and older are consistent with
that group’s access to Medicare health coverage.

Those of a race other than White also reported higher
financial toxicity. This finding is consistent with the racial
wealth gap in the U.S. [36], a persistent disparity perpetu-
ated by political, social, and institutional factors [37] that

© 2020 The Authors.
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may better allow White patients to absorb financial shocks
such as those resulting from costs of cancer care. Screening
for financial toxicity could identify vulnerable patients who
could benefit from a referral to support staff to discuss care
cost information [38]. Cancer centers could include
resources either internally (e.g., financial navigators [39],
which have been shown to reduce patients’ financial bur-
den and anxiety and are recommended as part of treatment
planning [40, 41]) or in in the region (e.g., certified applica-
tion counselors or health insurance navigators) to discuss
insurance options with patients [38, 42, 43]. For groups that
are vulnerable to increased burden from care costs, facili-
tating insurance choices [35, 42—44] to best match their
needs and providing broader social services could be
needed. These services could be particularly relevant given
the coronavirus pandemic and the high rates of unemploy-
ment, insurance loss, and subsequent financial hardship in
the U.S. [45].

This study had several key strengths, including examin-
ing the relationship between financial toxicity and out-of-
pocket expenses up to 1 year postsurgery, the diverse sam-
ple recruited from several geographic regions in the U.S.,
the analyses collected over time up to 1 year postsurgery,
and the robust analysis plan to account for potential
surgeon- and clinic-level clusters.

Findings should be interpreted within the context of
some study limitations. Participants self-reported out-of-
pocket costs, but we did not examine insurance claims data
to verify true costs. Large national surveys such as the Med-
ical Expenditure Panel Survey and National Health Interview
Survey ask participants to self-report out-of-pocket
expenses [28, 29], but these might be subject to recall bias.
Some participants reported zero costs, which could have
indicated that they could not estimate their out-of-pocket
costs accurately. Answering “I don’t know” was a possible
response but was not selected by participants who reported
zero costs. We examined results with and without those
reporting zero costs, and results did not change. We con-
trolled for clinical stage of disease but did not have infor-
mation about whether or not patients had chemotherapy,
which can be associated with high care costs. SES was calcu-
lated using a combination of insurance status, income (fed-
eral poverty level), and educational attainment, but future
studies could examine other ways to measure and calculate
this construct. Including insurance as one part of SES meant
we could not look at individual constructs that made up this
variable, such as insurance status. To check the robustness
of our SES variable, we added insurance as a covariate to
our models; in our analyses, we kept SES the way we origi-
nally calculated it when results largely remained consistent.
Future studies should examine how both insurance and SES
relate to costs and financial toxicity. Moreover, not all
patients completed surveys at each time point. Study attri-
tion at the first analysis point (1 week postsurgery) largely
occurred when patients were no longer eligible for the par-
ent study after consent (50.6%) or because they transferred
care to another center (20.7%). Attrition at 1 year post-
surgery mostly occurred because we did not contact all
study participants given the grant timeline (83.6% of those
who were not included at 1 year postsurgery). Finally, these
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data are secondary analyses of a parent randomized trial;
we included clinic and surgeon in our adjusted analyses to
control for the potential impact of surgeon- and clinic-level
clusters on our outcomes of interest. We also conducted a
robustness check to account for repeated measurements.

CONCLUSION

This study was one of the first to examine out-of-pocket
costs and financial toxicity up to 1 year after breast cancer
surgery. Future studies could examine these findings in a
larger sample of women with varying demographic and clin-
ical risk factors for financial toxicity, using claims data to
verify out-of-pocket costs. Studies could also examine ways
to offset high costs of cancer care to lower financial toxicity
among women vulnerable to experiencing high burden of
cancer care costs; this, in turn, could support adherence to
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