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Abstract
Purpose  Rates of breast cancer are increasing among young adult (YA) women aged ≤ 40 years. YAs face unique chal-
lenges, including being at high risk for financial hardship. Treatment-related adverse events may represent a modifiable and 
often overlooked source of financial hardship. In this interview-based study, the narratives of YAs with breast cancer were 
analyzed to understand how treatment-related adverse events contributed to medical and non-medical costs and long-term 
economic burden.
Methods  In this secondary analysis of semi-structured interviews characterizing financial toxicity among adult women 
with stage I–IV breast cancer treated at The Ohio State University Comprehensive Cancer Center (OSUCCC) between 
1/1/2015 and 12/31/2019, previously transcribed and coded data from women ≤ 40 years old was analyzed using inductive 
and deductive approaches.
Results  Twenty breast cancer survivors aged ≤ 40 years participated. Treatment-related adverse events emerged as an impor-
tant factor contributing to financial toxicity. Participants described complications in nearly every organ system, many of 
which were disabling and required intervention. While indirect (e.g., job loss, reduced work hours) and direct sources (e.g., 
compression garments for lymphedema) of costs were noted to cause psychological distress and impact treatment adherence, 
participants did articulate possible solutions for reducing financial hardship (e.g., direct cash transfer, financial navigation).
Conclusion  Treatment-related adverse events can contribute to financial toxicity after breast cancer through direct and indirect 
costs. Among young adults, indirect costs can include those that result from vocational disruption. Strategies to reduce the 
risk of financial toxicity should be included in care pathways to address complications of treatment itself.
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Introduction

The increasing prevalence of breast cancer in young adult 
(YA) women aged ≤ 40 years [1] has motivated interest in 
issues of survivorship among this demographic. YA breast 

oncology patients face unique challenges, chief among them 
being elevated risk for financial hardship [2]. Several factors 
contribute to this economic vulnerability. Premenopausal 
women are more likely to present with aggressive tumor 
subtypes and advanced disease stage [3], both of which may 
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be indications for costly multimodality treatment. Moreo-
ver, high deductible health insurance [4], limited financial 
reserves [5], and lack of support networks may amplify the 
consequences of medical debt on quality of life and clinical 
outcomes (i.e., financial toxicity) among YAs [6, 7].

Despite recognition that younger women are at height-
ened risk for financial toxicity [8], solutions to counteract 
the negative impact of treatment costs remain elusive. Prom-
ising interventions such as financial navigation rarely target 
YAs [9]. Increasing health insurance literacy so that YAs are 
aware of coverage for services and financial assistance has 
also been proposed with encouraging pilot data [10]. These 
programs, however, are available only while the patient is 
receiving active treatment. Accordingly, resources to miti-
gate long-term financial hardship are lacking.

These issues highlight that further investigations are 
needed to understand modifiable sources of financial toxic-
ity and to design interventions that span not only the acute 
phase of cancer treatment but also extend into survivorship. 
Recent data demonstrating indirect and direct costs asso-
ciated with treatment-related adverse events [11] suggest 
continued care of treatment-related complications may be a 
major but intervenable source of financial strain. While there 
is little data to support whether transient side effects of treat-
ment (e.g., nausea, diarrhea) might also impact long-term 
economic hardship, we postulate that unanticipated sequelae 
related to job loss or protracted medical debt could con-
tribute to financial toxicity. As an initial step toward under-
standing the general importance of both acute and chronic 
treatment-related complications to financial hardship among 
this demographic, we analyze the narratives of young adults 
with breast cancer with the intent of describing what these 
events might be, whether and how they contribute to overall 
experience with cancer treatment, and how they affect medi-
cal and non-medical costs and long-term economic burden.

Methods

Study setting, design, and participants

In this secondary analysis of qualitative data from semi-
structured interviews aimed at characterizing financial toxic-
ity among adult women with stage I–IV breast cancer treated 
at The Ohio State University Comprehensive Cancer Center 
(OSUCCC) between 1/1/2015 and 12/31/2019 [12], we focus 
on treatment-related adverse events in the subset of partici-
pants aged ≤ 40 (i.e., YAs). As the impact of treatment-related 
adverse events on financial hardship has been underevaluated, 
this analysis considers both short-term transient complica-
tions and those that lead to chronic morbidity. Participants 
were eligible for inclusion if they received at least one of their 
oncologic treatment modalities (e.g., surgery, chemotherapy, 

radiation) at the OSUCCC. As the original investigation was 
designed to interrogate experiences of women at high risk for 
financial toxicity, participants were required to meet at least 
one of the following criteria: age ≤ 40 at time of breast cancer 
diagnosis, self-identifying as Black or African American given 
existing data showing risk of financial hardship among racially 
minoritized groups who face inequality [13], residing in a rural 
county as defined by the 2013 USDA Rural–Urban Continuum 
Codes, or classified as low income on the basis of having Med-
icaid coverage for ≥ 1 billing encounter [14, 15]. While the 
original analysis of participants’ narratives described short and 
long-term financial hardship for all subgroups defined as being 
at high-risk for financial toxicity, this secondary analysis spe-
cifically highlights financial consequences of treatment-related 
adverse events, a theme that had not previously been consid-
ered, in the YA cohort. After obtaining institutional review 
board approval for this study, purposive sampling was used to 
recruit patients in the aforementioned subgroups via telephone 
and email. Verbal consent was obtained prior to conducting 
interviews. A $50 gift card was provided as an incentive to 
participate in the initial study.

Data collection and analysis

One-on-one interviews and one focus group were conducted 
virtually over video-conferencing by trained researchers 
between September 2021 and March 2022. The semi-struc-
tured interview guide interrogated the following domains: 
treatment experience, medical and non-medical costs, indi-
rect costs, and barriers to resources and support. Audio 
recordings of the interviews were transcribed and patient 
identifiers were redacted. Sociodemographic and clinical 
data were abstracted from the electronic medical record and 
kept separately from transcribed data with a project-created 
identifier linking the secured datasets. After creating and 
agreeing upon a codebook for thematic analysis of narra-
tives using the Financial Toxicity Framework created by 
Witte et al. [16], three investigators independently reviewed 
and coded the entire dataset. This secondary analysis was 
restricted to codes that described women’s experience with 
breast cancer treatment, and specifically, those that were 
classified under the subdomain of complications during or 
after treatment. Two investigators independently reviewed 
codes to summarize emergent themes. The reporting of 
our methods, data, and analysis is in accordance with the 
COREQ criteria for qualitative research.

Results

Of the 50 women that participated in the original study, 20 
(40%) were ≤ 40 years old at the time of their breast cancer 
diagnosis and included in our analysis. Table 1 summarizes 
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patient, disease, and treatment characteristics for this subset. 
Several treatment-related adverse events resulting in both 
direct costs and indirect costs were identified. Participants 
elaborated on facilitators and barriers to addressing financial 
hardship.

Types of treatment‑related adverse events

Patients described a wide range of complications and tox-
icities affecting nearly every organ system (Table 2). These 
included breast cancer-related lymphedema (BCRL), cog-
nitive decline, autonomic dysfunction, and psychological 
distress as well as toxicities that affected cardiopulmonary, 
hematologic, reproductive, ophthalmologic, mucocutaneous, 
and aerodigestive systems. Descriptions of these experiences 
reference all three categories of adverse events as described 
by the National Cancer Institute’s Common Terminology 
Criteria for Adverse Event (CTCAE) lexicon: (1) labora-
tory-detected abnormalities, (2) observable events based on 
physical exam, and (3) symptomatic adverse events [17]. 
While degree of severity was not always readily apparent 
from narratives, some women did describe events that war-
ranted grade 3/4 classification based on the CTCAE. These 
included supplemental oxygen for a pulmonary embolus, 
change in medication secondary to cardiac toxicity, a pneu-
mothorax requiring thoracostomy tube, and marrow stimu-
lating factors for neutropenia.

Direct costs

Participants contextualized complications by reporting direct 
costs to pay for treatments of the complication itself or its 
sequela (Table 3). Specifically, some women endorsed treat-
ment nonadherence as a result of cost with statements such 
as.

I have to wear knee braces every day…they cost $400. 
I know that the prescription probably ran out, is prob-
ably outdated, because its been sitting there since I 
dropped it off. I don’t have the $400 to go get brand-
new knee braces.

One woman reported that the cost of surgeries to address 
implant rupture after her mastectomy with reconstruction 

Table 1   Patient, tumor, and treatment characteristics

*Insurance categories for the participating patient cohort were mutu-
ally exclusive

Characteristic n (%); N = 20

Sociodemographics
  Age (years), median (IQR) 35 (20, 39)

Race/ethnicity
  Non-Hispanic Black 3 (15%)
  Non-Hispanic White 17 (85%)
  Distance to cancer center (miles), median (IQR) 17 (13.3, 73.1)

Insurance status at time of interview*
  Private 15 (75%)
  Medicaid 4 (20%)
  Medicare 1 (5%)

Tumor characteristics
Clinical stage at diagnosis

  0/I 8 (40%)
  II 8 (40%)
  III 2 (10%)

  IV 2 (10%)
Tumor molecular subtype

  HR +  12 (60%)
  HR +/HER2 +  4 (20%)
  HER2 +  1 (5%)
  HR −/HER2 −  3 (15%)

Treatment characteristics
  Systemic therapy (chemotherapy,
immunotherapy, targeted treatment)

11 (55%)

  Surgery 18 (90%)
  Radiation 13 (65%)
  Endocrine therapy 15 (75%)

Table 2   Representative quotes describing categories of treatment-related adverse events based on the National Cancer Institute’s Common Ter-
minology Criteria for Adverse Events (CTCAE)

CTCAE category Representative quote

Laboratory-detected My white blood cells…kept dropping
I spent nearly a week in the hospital. And then when I came home, it was another week or so of oxygen because 

my levels were dropping so much
Measurable by physical exam I ended up having heart issues due to that, the chemo. I went into a flutter, RVR, and I had an ablation

Like my arms, even for like lymphedema, the top of my arms. Its like my waist is a medium to large, but the tops 
of my arms are at least a 1X

Primarily symptomatic with 
or without observable 
features

I was so sick from chemo. I was throwing up; I had massive diarrhea
When they say chemobrain is a thing- it absolutely is a thing. And I’m not near as sharp as I used to be. And it’s, 

you know….My quick recall and it’s just, you know, it’s just not there; I just don’t remember a lot of things the 
way that I used to
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was influencing her decision about whether to decline fur-
ther esthetic procedures:

I’m actually now facing another surgery because one 
of my implants is ruptured…I am seriously considering 
taking the implants out and leaving them out because 
of the constant up-keep, constant appointments. The 
possibility of this continuing to happen…I still have 
$30,000 already, that’s going to add to it…. So the 
financial cost is weighing on my decision now more 
than the aesthetic side of things was back then.

Indirect costs

All references to indirect costs involved ability to return 
to work or job performance. As with direct costs, indirect 
costs influenced the decision to pursue treatment for com-
plications. One woman who was experiencing lymphedema 
reported declining physical therapy because of the burden of 
taking time off of work for frequent appointments (Table 4). 

Neurocognitive symptoms such as “brain fog” and fatigue 
were factors in declining work performance and considera-
tion for long-term disability.

Facilitators and barriers to addressing financial 
hardship

As women described their experiences with treatment-
related events, some alluded to resources that either would 
have been helpful or that were effective in alleviating finan-
cial burden. One participant who suffered from tamoxifen-
associated bone pain reported that she didn’t “know what 
agency or insurance company would be able to help [her] 
get [her braces] so [she could] afford them.” Another woman 
shared this sentiment, emphasizing the importance of finan-
cial navigation:

She pointed out as many resources as she could, as 
far as grants and different things that were available 
to people who need financial assistance. So, you know, 

Table 3   Representative quotes describing direct costs resulting from treatment-related adverse events

Treatment-related adverse event Representative quote

Breast cancer-related lymphedema I had some complications with lymphedema and the sleeve and the glove that I needed to wear was not, I 
think one set was covered. But if I wanted multiple sets, that I had to pay for, which seems silly, because 
one set is not going to work. You have to launder those things and you need a spare because I would have 
one that I’d exercise in

Pain And then I had some side effects from the Tamoxifen that I took after I had my daughter and I wanted acu-
puncture, and it wasn’t covered

Gonadotoxic medications Fertility is huge. I guess depending on what your sort of healthcare situation is. The costs can definitely add 
up

Hematologic toxicities Was it my hemoglobin? No, my white blood cells, I think, kept dropping and they were like we can give you 
this shot. I think it started with an “N.” It was kind of like there were things that I knew were really, really 
expensive

Ophthalmic toxicities I have to get special contacts that are really expensive because my eyes are so dry because now I’m in artifi-
cial menopause. So that’s a lot of money. And I don’t have eye insurance

Oropharyngeal toxicities I don’t have dental insurance. The extra teeth exams because one of the chemos is really hard on your teeth

Table 4   Representative quotes describing indirect costs resulting from treatment-related adverse events

Treatment-related adverse event Representative quote

Breast cancer-related lymphedema I’m actually not going to physical therapy now, not because of co-pay, but because taking time off work and 
the drive up there

Cognitive dysfunction And I couldn’t work because of brain fog and disassociation and all kinds of stuff
Fatigue I mean, I guess the only thing that would have been helpful was not having to be as stressed about the 

insurance during that month that everything was happening. And if I was at the same school district and 
my long-term policy for disability wouldn’t have been there, I probably would have taken a little bit more 
time before I went back in the classroom. Because the exhaustion was really, really hard, those first couple 
months back in the classroom, because teaching is just not a normal job

Pulmonary embolism I had a pulmonary embolism, they believe from Tamoxifen. And so I then, so again, that was more time off 
work

GI toxicities I was so sick from the chemo. I was throwing up, I had massive diarrhea. It was horrible. So… my supervi-
sor made me work from home for the two months leading up to my first surgery, my double mastectomy…I 
was out of my office for four months
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I had those options for sure. The appointment with 
endocrinology, they did at no cost….

Another woman with hematologic toxicities who said she 
her treatment involved expensive shots offered: “They did 
all the due diligence to make sure that I knew, for the most 
part, what my responsibility would be.”

Even when resources were available, being overwhelmed 
by having to navigate cancer treatments while considering 
expense served as a barrier to utilizing resources:

You’re not quick to seek out those resources, you’re so 
overwhelmed. Which are the ones? Which is a good 
one? Then there’s this whole pride piece where people 
don’t like to ask for help, which is ridiculous.

Direct assistance in the form of cash transfers and grants 
was helpful for covering costs of care and minimizing bur-
den on caregivers/loved ones. A participant reported that the 
grant she received from a charitable organization “covered 
some of [her] medicine,” so that she felt “well taken care 
of…. [She] wasn’t thinking [her] family was going to have 
to declare bankruptcy or anything.” Financial support from 
family was also reported as effective for offsetting costs with 
one woman expressing gratitude that her “grandparents paid 
for one of [her] wigs and that was really helpful.”

Discussion

In this secondary analysis of semi-structured interviews with 
breast cancer survivors aged ≤ 40 years, treatment-related 
adverse events emerged as an important factor contributing 
to financial toxicity. Participants described complications 
in multiple organ systems, some of which resolved, others 
of which were disabling and required intervention. While 
indirect and direct sources of costs were noted to cause psy-
chological distress and impact treatment adherence, partici-
pants did articulate possible solutions for reducing financial 
hardship.

Although adverse events from oncology treatment have 
been shown to impact health-related quality of life [18], 
most evidence focuses on the interference with activities 
of daily living [19] with little consideration for patients’ 
long-term financial wellbeing. Moreover, few studies have 
elucidated how short-term adverse events that resolve after 
active treatment (e.g., chemotherapy-related gastrointestinal 
toxicities) might have unanticipated sustained effects that 
contribute to financial hardship. As oncology providers have 
moved towards implementing value-based care, patient-
reported outcomes have become a priority [20]. Given the 
economic burden of cancer care, financial toxicity is a major 
impediment to delivery of high-quality care [21]. Our study 
provides concrete examples illustrating both how short-term 

and chronic adverse events can contribute to costs incurred 
and how economizing behaviors are used to offset additional 
costs. For instance, women who experienced arthritides as 
a result of their treatment discussed being unable to afford 
symptom relief due to the prohibitive costs of acupuncture 
and supportive braces. One woman reported that compli-
cations after her implant-based reconstruction caused such 
severe financial hardship that she was compelled to recon-
sider her post-mastectomy preferences. As another exam-
ple, one woman reported declining endocrine therapy due 
to resource barriers, consistent with results of prior research 
reporting that financial concerns are a well-documented rea-
son for nonadherence to endocrine therapy among young 
women [22]. Contextualizing these narratives within the 
broader survivorship rhetoric suggests that financial toxic-
ity may be an important mediator between treatment-related 
adverse events and diminished quality of life and worse clin-
ical outcomes due to treatment nonadherence.

Forgoing rehabilitation or treatments that can reduce the 
severity of adverse events may perpetuate financial toxic-
ity and contribute to indirect costs. Women in our study 
frequently recognized diminished job performance, lost 
work hours, and vocational disruption. These experiences 
are corroborated by quantitative studies demonstrating that 
these issues are particularly salient for young women. In 
their study comparing lost work-productivity due to breast 
cancer treatment in women aged 18–44 versus 45–64 years 
using the 2000–2010 National Health Interview Survey, 
Ekwueme et al. reported that work loss costs were higher per 
capita among younger employed women [23]. In their multi-
national prospective cohort study of young women with 
breast cancer, Rosenberg et al. showed that 7% of women 
employed before diagnosis had become unemployed at 
1 year and another 7% endorsed diminished productivity in 
spite of retaining employment [24]. A secondary analysis of 
data from this cohort showing discrete trajectories for finan-
cial difficulty over time suggested that arm morbidity after 
treatment might be predictive of sustained financial hard-
ship [25]. Taken together, these data advocate for additional 
investigations to establish the degree to which treatment-
related adverse events contribute to financial toxicity in the 
YA population. Findings would not only have significant 
implications for altering the conceptual framework of can-
cer and financial distress [26] but also provide foundational 
knowledge about which interventions to mitigate financial 
toxicity might be developed.

The majority of research on adverse treatment events relies 
on claims data, which is not able to capture the complex 
interplay between material and indirect costs, psychological 
response, and coping behaviors that contribute to financial tox-
icity [27, 28]. Accordingly, and perhaps because of this lack of 
data, there are few interventions that address financial toxic-
ity in the period after cancer treatment when many of these 
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adverse events are having the most profound impact. In this 
study, patients expressed both frustration about understanding 
what resources might be available for financial assistance and 
supportive services and gratitude when patient coordinators or 
financial service specialists guided them on these aspects of 
their care. These data suggest that strategies to mitigate finan-
cial toxicity that are being investigated in the acute phase of 
cancer care when patients are receiving treatment may also be 
effective for treatment-related adverse events that present in 
a delayed fashion. Financial navigation describes a structured 
approach to assessing debts, assets, and needs, assisting with 
applications to financial assistance, and documenting financial 
wellbeing over time [29]. While many institutions have some 
form of financial navigation, challenges to implementation 
impede efficacy and utilization [30]. Efforts to improve imple-
mentation and dissemination of financial navigation pathways 
are in progress with trials such as the Lessening the Impact of 
Financial Toxicity (LIFT) trial and Cancer-Related financial 
hardship through Delivery of proactive financial navigation 
InTervention (CREDIT) [31, 32]. As with other financial ser-
vices, navigation may not be helpful if patients are unable to 
take advantage of the resource. Further, barriers to utilizing 
resources may differ for YAs compared to older patients and 
require further investigation.

In young adults who may be inexperienced with health 
insurance policies, improving health insurance literacy could 
be crucial in preventing financial toxicity. Investigators from 
the University of Utah Healthcare and Intermountain Health 
systems piloted a health insurance education program for ado-
lescents and YAs with cancer and found subsequent reduction 
in financial toxicity and perceived stress in the intervention 
arm compared to usual care financial navigation [10]. Patients 
in our study also discussed direct assistance with costs. Uncon-
ditional cash transfers may reduce financial hardship based 
on preliminary evidence from the Guaranteed Income and 
Financial Treatment (GIFT) trial where cancer patients with 
Pennsylvania Medicaid status were provided $1000 per month 
to assist with their needs [33]. Encouraging results from these 
trials suggest that embedding similar programming may assist 
with the financial difficulties experienced as a result of treat-
ment-related adverse events.

We acknowledge several limitations of this study. Participants 
received their care from a single academic institution, and their 
perspectives may not be generalizable to other YAs with breast 
cancer. Although patients with stage I–IV breast cancer were 
included, risk for financial toxicity and treatment-related adverse 
events may have varied markedly as a result of differences in 
therapies received. The data collected did not examine whether 
long-term financial consequences differed for those with chronic 
treatment-related morbidity compared to patients whose adverse 
events resolved. As the original investigation aimed to capture 
experiences with financial toxicity over time, some women were 
interviewed more than 2 years from the time of their cancer 

diagnosis and may have reported circumstances of their care in 
less detail than if captured during treatment. As this qualitative 
analysis considered only narratives of young adult breast cancer 
survivors, it does not expand our understanding of how different 
patient populations might adopt certain coping behaviors over 
others or exhibit variability in how they leverage their support 
systems. Patients were not asked specifically or systematically 
about the availability of resources to reduce their financial bur-
den. Therefore, our ability to identify barriers such as structural 
gaps or inequities on which to intervene is restricted.

Conclusion

Treatment-related adverse events can contribute to financial 
toxicity after breast cancer through direct and indirect costs. 
Among young adults, indirect costs can include those that 
result from vocational disruption. Thus, strategies to reduce 
the risk of financial toxicity should be included in care path-
ways to address complications of treatment itself.
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