Breast Cancer Research and Treatment (2020) 179:207–215
https://doi.org/10.1007/s10549-019-05449-9

EPIDEMIOLOGY

Racial differences in employment and cost‑management behaviors
in patients with metastatic breast cancer
Cleo A. Samuel1,2 · Jennifer C. Spencer1 · Donald L. Rosenstein2 · Katherine E. Reeder‑Hayes2 ·
Michelle L. Manning2 · Jean B. Sellers2 · Stephanie B. Wheeler1,2
Received: 9 September 2019 / Accepted: 13 September 2019 / Published online: 25 September 2019
© Springer Science+Business Media, LLC, part of Springer Nature 2019

Abstract
Purpose Little is known about racial variations in the financial impact of cancer care. Using data from a national survey of
racially diverse patients with metastatic breast cancer, we examined racial/ethnic patterns in employment and cost-management (i.e., financial coping) behaviors.
Methods We conducted an online survey of patients with metastatic breast cancer. Participants reported on socio-demographic characteristics, employment, and financial coping behaviors. We employed adjusted modified Poisson regressions
to evaluate racial/ethnic differences in changes in work for pay and financial coping.
Results Our analysis included 1052 respondents from 41 states, including Non-Hispanic Blacks (NHB, 9%), Hispanics (7%),
Asians/Pacific Islanders/Native Hawaiians (API/NH, 10%), American Indians/Alaskan Natives (AI/AN, 8%), and Non-Hispanic Whites (NHW, 66%). In adjusted analyses comparing NHWs with patients of color, patients of color were more likely
to take unpaid leave (NHB Adjusted Risk Ratio [ARR] = 2.27; 95% CI 1.54, 3.34), take paid leave (Hispanic ARR = 2.27;
95% CI 1.54, 1.29), stop work (AI/AN ARR = 1.22; 95% CI 1.05, 1.41), and reduce work hours (AI/AN ARR = 1.33; 95% CI
1.14, 1.57). Patients of color were more likely than NHWs to stop treatment (NHB ARR = 1.22; 95% CI 1.08, 1.39), borrow
money from friends/family (Hispanic ARR = 1.75; 95% CI 1.25, 2.44), skip other medical bills (API/NH ARR = 2.02; 95%
CI 1.54, 2.63), and skip non-medical bills (AI/AN ARR = 1.67 95% CI 1.06, 2.63). Non-Hispanic Whites more commonly
reported using savings or skipping a vacation to help manage costs.
Conclusions Racial/ethnic differences exist in employment changes and financial coping among metastatic breast cancer
patients, with patients of color experiencing worse consequences. Equity must be a guiding principle in strategies addressing
financial burden during cancer care.
Keywords Breast neoplasms · Employment · Health equity · Health care disparities · Cost of cancer care · Quality of life
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Breast cancer is the second leading cause of cancer-related
death among women, with notable differences by race/ethnicity in breast cancer burden [1, 2]. For example, compared
with White women, women of color are more likely to be
diagnosed with metastatic breast cancer and die from the
disease [3]. Such inequities in the distribution of metastatic
disease are concerning, as they have negative financial implications for women whose treatment regimens may be more
complex and costly due to indefinite treatment duration.
Financial toxicity, or the financial burden and distress that
cancer patients experience, is now considered a significant
adverse effect of cancer care [4], affecting more than 30%
of cancer patients [5]. Financial toxicity has been linked
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to lower health-related quality of life and higher mortality
among cancer patients [6, 7]. Moreover, patients reporting
cancer-related financial burden are more likely to engage in
cost-management (i.e., financial coping) behaviors, such as
delaying/discontinuing treatment, forgoing medical care, and
filing for bankruptcy [5, 8–10].
Although racial/ethnic disparities in financial barriers
to care are well-documented [11], research on racial/ethnic differences in financial burden has been limited. One
recent prospective cohort study of Black and White women
with breast cancer found that compared with Whites, Black
women were more likely to report income loss, health carerelated financial barriers, health care-related transportation
barriers, job loss, and loss of health insurance [12]. However, no study to our knowledge has examined the racial/
ethnic differences in employment status and financial coping
among women with incurable metastatic disease. Moreover, little is known regarding the extent of financial coping in less studied racially/ethnically diverse populations,
including Hispanics/Latinas, Asians/Pacific Islanders, and
American Indians/Alaskan Natives. Such understanding can
help inform the development of future interventions aimed
at addressing financial toxicity, with a bend towards equity.
Using data from a national survey of diverse patients with
metastatic breast cancer, we examined racial/ethnic patterns
in employment changes and financial coping due to cancer.
Specifically, we assessed racial/ethnic differences in cancerrelated changes in work for pay (e.g., work discontinuation,
taking unpaid leave) and cost-management behaviors (e.g.,
treatment discontinuation, borrowing money, applying for
financial assistance) among non-Hispanic Whites, non-Hispanic Blacks, Hispanics/Latinas, Asian/Pacific Islanders,
and American Indians/Alaskan Natives.

Methods
Participants
Study participants were contacted through the Metastatic
Breast Cancer Network via email and asked to complete a
20-min online survey assessing their financial experiences
with cancer care. Study participants provided written online
informed consent prior to initiating the survey. Participants
who completed the survey were sent a $10 gift card. Over
a 2-week period, 1691 responses were received. Individuals were removed if the responses were duplicates (n = 622;
identified through the re use of an email address or through
exact matching responses across 13 demographic variablesincluding both free-text and multiple-choice responses) or
if a participant completed fewer than half of all survey items
(n = 17). A total of 1052 unique individuals were included in
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the analysis. This study was approved by the University of
North Carolina at Chapel Hill Institutional Review Board.

Outcomes
Changes in work for pay
To assess changes in work, we combined survey items from
several prior studies that assessed changes in work status
among cancer patients and survivors [9, 12–14]. Specifically,
participants were asked, “Since being told you have metastatic or stage IV breast cancer, which changes, if any, have
you made in your work for pay? (Select all that apply).” Participants could select multiple responses in eight dimensions
including stopping work completely, reducing hours, taking
paid leave, taking unpaid leave, retiring early, or changing
jobs as a result of their cancer.

Financial coping/cost‑management behaviors
We define our financial coping measures according to the
framework developed by Altice and colleagues, where cancer financial coping behaviors are defined as those behaviors that “patients adopt to manage their medical care while
experiencing increased household expenses during/following cancer care” [15]. Consistent with the Altice and
colleagues definition, we use the terms “financial coping”
and “cost-management behaviors” interchangeably throughout this paper. To assess the cost-management behaviors,
we combined survey items from several prior studies that
assessed financial coping behaviors among cancer patients
and survivors [5, 13, 16, 17]. Specifically, we asked, “Which
of the following have you done to manage the cost of your
cancer? (Select all that apply).” Cost-management behaviors
included discontinuing care due to cost, skipping vacations
or other activities, withdrawing money from savings, filing
for disability, avoiding treatment for other medical problems,
skipping payment of non-medical bills, and applying for or
receiving financial assistance.

Covariates
The primary variable of interest was race/ethnicity, as
defined by self-report. Individuals could select more than
one racial category but nearly all individuals identified as
only one race. All those who identified as more than one
race (n = 3) identified as White and another race and were
categorized into the non-White group. Individuals who
identified as having Hispanic ethnicity are classified as
“Hispanic” regardless of race—the majority of these individuals are White Hispanics (67%). The sample size was
sufficient to report on non-Hispanic White, non-Hispanic
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Black, Hispanic, Asian/Pacific Islander/Native Hawaiian,
and American Indian/Alaskan Native participants.
Control variables were divided into clinical characteristics and socioeconomic characteristics. Clinical variables
included age at the time of the survey and years living with
metastatic disease. Socioeconomic variables included insurance coverage (uninsured, private insurance, or public insurance), marital status, whether any dependents are present in
the household, total household income, educational attainment (binary indicator of a 2- or 4-year college degree vs.
high school education or less), and whether women were
employed at the time of the survey.

Statistical analysis
First, we evaluated racial/ethnic differences in participant
sociodemographic and clinical characteristics using chi
squared tests comparing each racial/ethnic group to nonHispanic Whites. Next, we calculated unadjusted prevalence rates of each outcome by race using Chi-squared tests
to report statistically significant differences between each
racial/ethnic group and non-Hispanic Whites. Lastly, we
estimated modified Poisson regressions predicting each outcome as a function of race/ethnicity (non-Hispanic Whites as
reference group), adjusting for patient clinical and sociodemographic characteristics. Differences are presented as risk
ratios and each group is compared to non-Hispanic Whites
using a Wald test. Statistical tests were two-sided with significance assessed using an alpha value of .05. All analyses
were performed using Stata 15 (College Station, Tx).

Results
Participant characteristics
Survey participant characteristics are displayed in Table 1.
The study sample included 66.0% non-Hispanic Whites,
9.0% non-Hispanic Blacks, 6.6% Hispanics, 10.1% Asians/
Pacific Islanders/Native Hawaiians, and 8.3% American
Indians/Alaskan Natives. Mean age for the sample was
42.3 years. Compared with all other racial/ethnic groups,
non-Hispanic Whites were more likely to report living
with metastatic breast cancer for less than a year, possessing insurance, and being married or living with a partner.
Most participants reported having dependents (ranging from
87.5% of non-Hispanic Whites to 100.0% of American Indians/Alaskan Natives). Hispanics exhibited the lowest levels of income (68.1% reporting household incomes below
$30,000) and education (79.7% reporting high school education or less). Non-Hispanic Blacks were most likely to be
currently employed (93.7%).
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Unadjusted comparisons
Figures 1 and 2 display unadjusted comparisons of outcomes
(i.e., changes in work pay, Fig. 1; and cost-management
behaviors, Fig. 2) by race/ethnicity, with non-Hispanic
Whites as the reference group for chi squared comparison
tests. Regarding changes in work for pay (Fig. 1), stopping
work completely was the most commonly reported change
in work for pay across all racial/ethnic groups (62.3%), with
participants of color reporting higher rates of work discontinuation relative to non-Hispanic Whites. Retiring early
and changing jobs were least commonly reported across the
entire sample (13.3%, 8.5% respectively), but relatively more
common among participants of color than non-Hispanic
Whites. With respect to cost-management behaviors (Fig. 2),
stopping or refusing treatment was the most commonly
reported for non-Hispanic Blacks (87.4%, statistically significantly higher than non-Hispanic Whites, 38.6%), Asians/
Pacific Islanders/Native Hawaiians (94.3%, statistically significantly higher than non-Hispanic Whites), and American
Indians/Alaskan Natives (98.9%, statistically significantly
higher than non-Hispanic Whites), while borrowing money
from friends was most commonly reported for Hispanics
(60.0%, statistically significantly higher than non-Hispanic
Whites, 22.2%), and skipping a vacation was the most commonly reported cost-management behavior for non-Hispanic
Whites (50.6%, statistically significantly higher than nonHispanic Blacks, 18.9%; Hispanics, 15.7%; Asians/Pacific
Islanders/Native Hawaiians, 22.6%). Of note, very few participants applied for and received financial assistance for
their cancer care (25.7% applied, of those 11.1% received
assistance), with no statistically significant differences by
race/ethnicity.

Adjusted comparisons
Results from the adjusted modified Poisson regression
analyses are reported in Figs. 3 and 4. In adjusted analyses
comparing non-Hispanic Whites with non-Hispanic Blacks
on changes in work for pay (Fig. 3; Supplemental Table 1),
Blacks were more likely to report taking unpaid leave
(ARR = 2.31; 95% CI 1.55, 3.43). Of note, non-Hispanic
Blacks exhibited the highest prevalence of unpaid leave in
the entire sample (highest prevalence group, 44.7%; see
Fig. 1). Hispanics were more likely than Whites to report
reducing work hours (ARR = 1.41; 95% CI 1.05, 1.88), taking paid leave (ARR = 1.99; 95% CI 1.40, 1.88; highest prevalence group, 68.6%), and changing jobs (ARR = 2.10; 95%
CI 1.01, 4.37). Asians/Pacific Islanders/Native Hawaiians
were also more likely than non-Hispanic Whites to report
stopping work (ARR = 1.19; 95% CI 1.12, 1.58) and taking
paid leave (ARR = 1.69; 95% CI 1.19, 2.39). Moreover, compared with non-Hispanic Whites, American Indians/Alaskan
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11 (11.6%)
44 (46.3%)
40 (42.1%)
72 (75.8%)
17 (17.9%)
6 (6.3%)
16 (16.8%)
72 (75.8%)
7 (7.4%)
90 (94.7%)
6 (6.4%)
28 (29.8%)
42 (44.7%)
18 (19.1%)
58 (61.1%)
37 (38.9%)
89 (93.7%)

219 (31.6%)
311 (44.8%)
164 (23.6%)
121 (17.4%)
363 (52.3%)
210 (30.3%)
38 (5.5%)
585 (84.5%)
69 (10.0%)
607 (87.5%)
27 (3.9%)
74 (10.8%)
429 (62.4%)
158 (23.0%)
429 (61.8%)
265 (38.2%)
372 (53.8%)
2

95
44.38 (5.59)

694
42.87 (9.68)

NH Black

< .001

< .001

< .001

.04

< .001

< .001

< .001

p value

NH non-hispanic, PI pacific Islander or native Hawaiian, AN Alaskan native

Differences from non-Hispanic White assessed using t test or X test

N
Age, mean (SD)
Years with metastatic disease
< 1 year
1–2 years
2 + years
Insurance type
Uninsured
Private
Public
Marital status
Divorced/widowed/
Separated
Married, living with a partner
Never married
Dependents
Yes
Income category
< 15,000
15,000–29,999
30,000–49,999
50,000 or more
Education
High School or less
College degree (2y or 4y)
Working currently
Yes

NH White

Table 1  Sample characteristics by race and ethnicity

33 (47.1%)

55 (79.7%)
14 (20.3%)

8 (11.6%)
39 (56.5%)
17 (24.6%)
5 (7.2%)

64 (92.8%)

31 (44.9%)
34 (49.3%)

4 (5.8%)

27 (38.6%)
37 (52.9%)
6 (8.6%)

7 (10.1%)
45 (65.2%)
17 (24.6%)

70
39.61 (7.66)

Hispanic

0.3

< .001

< .001

.20

< .001

< .001

< .001

p value

80 (75.5%)

33 (31.1%)
73 (68.9%)

7 (6.6%)
27 (25.5%)
39 (36.8%)
33 (31.1%)

104 (98.1%)

71 (67.0%)
19 (17.9%)

16 (15.1%)

77 (72.6%)
8 (7.5%)
21 (19.8%)

10 (9.4%)
50 (47.2%)
46 (43.4%)

106
43.41 (5.44)

Asian/PI

< .001

< .001

< .001

.001

< .001

< .001

< .001

p value

20 (23.0%)

33 (37.9%)
54 (62.1%)

3 (3.4%)
6 (6.9%)
25 (28.7%)
53 (60.9%)

87 (100.0%)

35 (40.2%)
48 (55.2%)

4 (4.6%)

19 (21.8%)
1 (1.1%)
67 (77.0%)

1 (1.1%)
48 (55.2%)
38 (43.7%)

87
36.40 (7.58)

American Indian/AN

< .001

< .001

< .001

< .001

< .001

< .001

< .001

p value

456 (43.4%)

608 (57.8%)
443 (42.2%)

51 (4.9%)
174 (16.7%)
552 (52.9%)
267 (25.6%)

99 (9.4%)
952 (90.6%)

78 (7.4%)
794 (75.7%)
177 (16.9%)

316 (30.0%)
426 (40.5%)
310 (29.5%)

248 (23.6%)
498 (47.4%)
305 (29.0%)

1052
42.31 (8.95)

Overall
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Fig. 1  Changes in work for
pay by race and ethnicity, *p
value < .05, †p value < .01, ‡p
value < .001. Differences from
non-Hispanic White assessed
using X2 test
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Fig. 2  Cost-management behaviors by race and ethnicity, *p value < .05, †p value < .01, ‡p value < .001; ^includes only those who applied for
financial assistance (n = 270). Differences from non-Hispanic White assessed using X2 test

Natives were more likely to report stopping work completely
(ARR = 1.32 95% CI 1.20, 1.46; highest prevalence group,
97.7%) and reducing work hours (ARR = 1.32; 95% CI 1.13,
1.54; highest prevalence group, 83.9%).
Racial/ethnic differences in cost-management behaviors were also observed in adjusted analyses (Fig. 4;

Supplemental Table 2). Specifically, non-Hispanic Blacks
were more likely than non-Hispanic Whites to report stopping or refusing treatment (ARR = 1.42; 95% CI 1.26, 1.61).
Hispanics were more likely than Whites to report borrowing money from friends (ARR = 2.12; 95% CI 1.55, 2.91;
highest prevalence group, 60.0) and filing for disability
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Fig. 3  Relative risk of changes
in work for pay by race and
ethnicity, adjusted Bars represent 95% confidence intervals;
Analysis: Adjusted relative risk
of each behavior relative to nonHispanic Whites after adjusting
for clinical characteristics (age,
years with metastatic disease)
and socioeconomic characteristics (insurance, marital status,
dependents, household income,
and education). Significance
was assessed using a Wald test
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Fig. 4  Relative risk of costmanagement behaviors by race
and ethnicity, adjusted *includes
only those who applied for
financial assistance (n = 270)
Analysis: Adjusted relative risk
of each behavior relative to nonHispanic Whites after adjusting
for clinical characteristics (age,
years with metastatic disease)
and socioeconomic characteristics (insurance, marital status,
dependents, household income,
education, and current work
status). Significance assessed
using a Wald test

Stopped or refused treatment
Skipped a vacation
Borrowed money
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Skipped non-medical bills

.25
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Black

Hispanic
American Indian/Alaskan Native

(ARR = 3.72; 95% CI 2.43, 5.69; highest prevalence group,
51.4%), but were less likely to report skipping a vacation
(ARR = .13; 95% CI .05, .33), and using savings (ARR = .39;
95% CI .19, .76). Asians/Pacific Islanders/Native Hawaiians were more likely than non-Hispanic Whites to report
stopping or refusing treatment (ARR = 1.40; 95% CI 1.25,
1.58) and skipping other medical bills (ARR = 1.75; 95%
CI 1.34, 2.28; highest prevalence group, 61.3%), but less
likely than non-Hispanic Whites to report borrowing money
from friends (ARR = .45; 95% CI .25, .82) and using savings
(ARR = .41; 95% CI .22, .76).
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Finally, American Indians/Alaskan Natives were more
likely than non-Hispanic Whites to report stopping or
refusing treatment (ARR = 1.50; 95% CI 1.34, 1.67;
highest prevalence group, 98.9%), skipping a vacation
(ARR = 1.15; 95% CI 1.01, 1.31; highest prevalence group,
78.2%), and skipping non-medical bills (ARR = 1.65 95%
CI 1.05, 2.57). Yet, they were less likely than non-Hispanic
Whites to report filing for disability (ARR = .26; 95% CI
.11, .57) and skipping other medical bills (ARR = .38; 95%
CI .20, .74) to cope with cancer care costs.
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Discussion
Women with metastatic breast cancer experience a range
of changes in work for pay and engage in a wide variety
of cost-management strategies to cope with the costs of
their cancer care. We observed racial/ethnic differences
in the prevalence and types of work changes and costrelated coping behaviors reported by participants in our
study. Specifically, women of color were more likely than
their non-Hispanic White counterparts to report adverse
changes in their employment status due to the burden of
their cancer care (e.g., stopping work completely, reducing hours, taking unpaid leave). Furthermore, stopping/
refusing treatment was the most commonly reported costmanagement behavior among patients of color, while using
savings and skipping a vacation were the most common
financial coping practices reported among non-Hispanic
Whites. These findings highlight the need for an equity
prioritization lens in efforts aimed at addressing financial
burden among cancer patients.
Higher prevalence of adverse changes in work for pay
among women of color likely reflects racial/ethnic differences in the types of jobs held by persons of color relative to their White counterparts. National data indicate
that, on average, Blacks and Hispanics are more likely
than Whites to be employed in service, transportation, and
manual labor positions, but less likely to hold management, professional, and related positions [18]. As such,
racial/ethnic differences in employment categories have
implications for racial variations in changes in work for
pay, as individuals in service, transportation, and manual
labor positions generally have less flexibility and autonomy in determining their work roles and schedules, as
well as less job security, relative to persons employed in
management/professional positions [19, 20]. Furthermore,
given the persistent physical side effects of metastatic cancer treatment and the physical demands of many service,
transportation, and manual labor positions, individuals in
these positions may face additional barriers in performing
their job duties that can affect job retention. More research
is needed to further elucidate associations between race/
ethnicity, job type, and changes in work for pay among
cancer patients, as well as identify strategies for addressing the disproportionate burden of work discontinuation
and other adverse effects of cancer treatment on employment among persons of color. Indeed, past research suggests that increasing employer support for employees with
cancer, including accommodating alternative work schedules and responsibilities, is critical to work continuation
and return [21]. Such practices are also consistent with
employment-related non-discrimination policies, such as
the American Disabilities Act, which requires employers
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to provide reasonable accommodations to employees
or job applicants with a disability (e.g., cancer, mental
impairment) [22]. Additionally, ensuring equitable access
to physical and occupational therapy may help mitigate the
abovementioned barriers to job performance and retention
in patients of color. Similarly, early identification of individuals at high risk of adverse work changes and creating
systems of support for these individuals (e.g., early referrals to physical/occupational therapy, broad and equitable
enforcement of employment-related non-discrimination
policies for persons with disabilities) can help off set the
negative impact of cancer care on work status.
Racial/ethnic disparities in cancer patient survival are
well-documented and partly attributable to racial/ethnic
differences in treatment completion [23, 24]. In this study,
treatment refusal/discontinuation was the most commonly
reported cost-management behavior among patients of color,
suggesting that financial burden, over and above socioeconomic status is a potential key driver of racial/ethnic inequities in survival among metastatic breast cancer patients. As
such, supportive cancer care services that address financial
burden, particularly among patients of color, hold much
promise for helping to mitigate racial/ethnic inequities in
cancer care outcomes. Interestingly, very few patients in our
study reported that they applied for and received financial
assistance for their cancer treatment costs. In a recent study
of oncology navigators’ perceptions of financial burden and
financial assistance resources, our team identified several
barriers to patients obtaining financial assistance, including
lack of financial assistance resources at hospitals, limited
knowledge about available resources, and complex/duplicative application processes [25]. Thus, to improve equitable
access to financial assistance services, it will be important
to establish systems within cancer hospitals that enhance
transparency regarding available financial resources and
coordination for patients seeking these resources.
It is also worth noting that the cost-management strategies most commonly reported among non-Hispanic Whites
included using savings and skipping a vacation. Yet, most of
the patients of color in this study were more likely to report
other cost-management behaviors such as stopping/refusing
treatment, borrowing money from friends, and skipping payments on non-medical bills. These racial/ethnic differences
in the types of coping behaviors employed likely reflects
broader national trends in wealth and access to economic
reserves. For example, prior research has shown that for
every dollar of wealth that Whites possess, Blacks have 9
cents and Latinos have 14 cents [26, 27]. These longstanding
wealth inequalities need to be taken into account in broader
discussions related to addressing financial toxicity, particularly among patients with metastatic disease who are more
likely to face prolonged financial strain due to their ongoing
need for cancer treatment.
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There are limitations to this study that are worth noting.
First, this study cohort is a convenience sample of patients
with metastatic breast cancer who were members of a metastatic breast cancer support network and willing to complete
an online survey. Thus, participants in this study may be a
more engaged patient population and may differ from the
broader population of patients with metastatic breast cancer
in ways that are meaningful to our study outcomes. Consistent with this notion, we found that participants in this study
were relatively younger (mean age = 43.2 years; median
age = 44 years) than the general population of women
living with metastatic breast cancer in the US [28]. Prior
research suggests that younger and working-age cancer survivors are at great risk for financial burden [10, 29]. Thus,
additional research is needed to assess racial/ethnic variations in financial coping across age subgroups of patients
with metastatic breast cancer. Moreover, given our focus on
metastatic breast cancer, findings from this study may not
generalize to other cancer types or disease stages. Despite
these limitations, this study has several strengths that make
it a novel and important contribution to the literature, such as
our large and racially/ethnically diverse sample that included
understudied groups of patients of color (i.e., Asians/Pacific
Islanders/Native Hawaiians, and American Indians/Alaskan
Natives). Additionally, our intentional focus on patients with
metastatic disease provides insight into the distinct financial
challenges faced by a group of patients with indefinite treatment trajectories.

Conclusion
Women with metastatic breast cancer experience substantial
financial burden as a result of their cancer treatment. Importantly, our study suggests that patients of color experience
more adverse changes in work for pay and financial coping
than their White counterparts. Given the negative impact
of financial strain on patient well-being and treatment decision-making, as well as longstanding disparities in cancer
outcomes, equity must be a guiding principle in strategies
aimed at addressing financial toxicity in cancer patients.
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