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Abstract

Background: More than one-half of breast cancer cases are diagnosed among women aged younger than 62 years, which may
result in employment challenges. This study examined whether cancer-related employment disruption was associated with
increased financial hardship in a national US study of women with breast cancer. Methods: Women with breast cancer who
were enrolled in the Sister or Two Sister Studies completed a survivorship survey in 2012. Employment disruption was
defined as stopping work completely or working fewer hours after diagnosis. Financial hardship was defined as: 1)
experiencing financial problems paying for cancer care, 2) borrowing money or incurring debt, or 3) filing for bankruptcy
because of cancer. Prevalence ratios and 95% confidence intervals for the association between employment disruption and
financial hardship were estimated using multivariable Poisson regression with robust variance. Results: We analyzed data
from women employed at diagnosis (n¼1628). Women were a median age of 48 years at diagnosis and 5.6 years from
diagnosis at survey completion. Overall, 27.3% of women reported employment disruption (15.4% stopped working; 11.9%
reduced hours), and 21.0% experienced financial hardship (16.0% had difficulty paying for care; 12.6% borrowed money or
incurred debt; 1.8% filed for bankruptcy). In adjusted analysis, employment disruption was associated with nearly twice the
prevalence of financial hardship (prevalence ratio ¼ 1.93, 95% confidence interval ¼ 1.58 to 2.35). Conclusions: Women
experiencing employment disruptions after breast cancer may be more vulnerable to financial hardship. Findings highlight
the need to target risk factors for employment disruption, facilitate return to work or ongoing employment, and mitigate
financial consequences after cancer.

Female breast cancer is the most common cancer in the United
States (excluding nonmelanoma skin cancer), with >250 000
cases diagnosed each year and 5-year survival of nearly 90% (1).
Therefore, the survivorship concerns of this large and growing
population are of critical importance. Changes to employment
due to cancer and its treatment can be particularly relevant
within this population, because more than one-half of cases are
diagnosed among women aged younger than 62 years (2).

Changes in employment status due to cancer have been
reported by 30%-42% of cancer survivors in nationally represen-
tative surveys (3,4). Cancer survivors as a broad group may
have an increased risk of work cessation, with survivors of

breast cancer at particularly increased risk compared with
healthy controls (pooled relative risk from 10 studies ¼ 1.28,
95% confidence interval [CI] ¼ 1.11 to 1.49) (5). Lost or reduced
wages at a time of increased out-of-pocket medical expendi-
tures (6,7) can contribute to financial hardship and consequen-
tial poor health outcomes (8-12), including increased mortality
(13). However, few studies have directly addressed the specific
relation of cancer-related employment disruption to financial
hardship.

Given the risks of unemployment after cancer diagnosis and
increased health care expenses, this study examined whether
cancer-related employment disruption was associated with
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increased financial hardship among a national US sample of
women diagnosed with breast cancer.

Methods

Study Sample

The analytic sample was derived from a survivorship survey
conducted in 2012 (Data Release 7.2) among a cohort of women
with breast cancer (n¼ 2537; 90% survey response rate). Women
who completed the survey were enrolled in 1 of 2 studies: the
Sister Study, a prospective cohort of women aged 35-74 years in
the United States without a history of breast cancer at enroll-
ment (2003-2009) but who had a biologic sister with breast can-
cer and who subsequently developed breast cancer themselves
(14); or the Two Sister Study, a sister-matched cohort of women
with young-onset breast cancer (aged <50 years at diagnosis)
who had a sister enrolled in the Sister Study, with enrollment
between 2008 and 2010 (15,16). Recruitment for the Sister Study
used multi-faceted strategies to target diverse groups of
women, including community-based efforts, media campaigns,
and partnerships with national organizations (14). We excluded
the following women: those not diagnosed with invasive breast
cancer or ductal carcinoma in situ, those not employed for pay
at the time of diagnosis, and those with missing data on em-
ployment disruption or financial hardship. The final analytic
sample consisted of 1628 women (Figure 1). The study was de-
termined to not constitute human patient research and was ex-
empt from institutional review board approval.

Exposure Assessment

Cancer-related employment disruption was derived from multi-
ple items on the survivorship survey and operationalized as a
binary indicator. Women who reported that they stopped work
completely or reduced work hours were defined as having dis-
rupted employment, including those who 1) reported “there
was no provision for time off and I had to quit working” in re-
sponse to “What kind of time off or leave did your job provide
during your treatment and recovery?”; 2) responded “no” to
“After your treatment and recovery, did you continue working
for pay?”; 3) responded “yes” to “Have you ever had to quit a job
or decided to retire early because of your cancer, its treatment,
or its lasting effects?”; 4) responded “yes” to “Have you ever
been let go, laid off, or fired from a job because of your cancer,
its treatment, or its lasting effects?”; or 5) responded working
“fewer hours” to “When you returned to work after treatment
and recovery, did you typically work.. . .” Otherwise, women
with nonmissing responses to those items were defined as not
having disrupted employment.

Outcome Assessment

Financial hardship due to cancer or its treatment was opera-
tionalized as a binary response for women who responded “yes”
to any of the following 3 items on the survivorship survey:
“Have you experienced financial problems or difficulties in pay-
ing for your cancer drugs or treatment?”; “Have you or has
someone in your family had to borrow money or go into debt
because of your cancer, its treatment, or the lasting effects of
treatment?”; or “Have you or your family ever had to file for
bankruptcy because of your cancer, its treatment, or the lasting
effects of treatment?” The latter 2 items were from the Medical

Expenditure Panel Survey (MEPS): Experiences with Cancer
Survivorship Supplement (17,18). Women who responded “no”
to all 3 items were defined as not experiencing financial
hardship.

Covariate Assessment

Sociodemographic characteristics were obtained from self-
report at the time of study enrollment in the Sister Study or
Two Sister Study, including census region of current or primary
residence, self-classification of race and ethnicity, highest year
or level of school completed, and total household income.
Marital or partner status at diagnosis and caregiving for some-
one else during cancer treatment (“provided care for parents,
children, grandchildren, or someone who was ill or disabled
while you were receiving care for breast cancer”) were self-
reported in the survivorship survey.

Work-related characteristics were self-reported in the survi-
vorship survey, including type of employment at diagnosis
(part-time or full-time), employer-provided leave benefits (paid
sick leave, other paid time off, unpaid sick leave, Family and
Medical Leave Act, or no provision for time off), and health in-
surance coverage during cancer treatment. Few women (n¼ 12)
reported having no health insurance, so multivariable analysis
grouped these women into a “no private health insurance” cate-
gory, which also included Medicare; Medicaid; military, Tri-
Care, Civilian Health and Medical Program of the Uniformed
Services (CHAMPUS), or the Veterans Affairs (VA); some other
government program; and insurance from somewhere else. All
other women were categorized as having “any private health
insurance,” which included “a plan through my employer or
union”; “a plan through someone else’s employer or union”;
and “a plan that you or someone else buys on your own.”

Prediagnosis comorbid conditions were obtained primarily
from self-report in baseline and follow-up questionnaires in the
Sister and Two Sister Studies. When timing relative to breast
cancer diagnosis could be determined, comorbidities from the
Charlson Comorbidity Index (19) were included, which were
prior cancer other than nonmelanoma skin cancer, diabetes,
heart attack, heart failure, and cerebrovascular disease (stroke
or transient ischemic attack). Medical record was available for
more than 50% of prior cancers; all other conditions or events
were self-reported. Cancer clinical characteristics were obtained
primarily from medical records, including age at diagnosis
(>97% from medical record), years since diagnosis, and stage at
diagnosis (>97% from medical record). Cancer treatment (sur-
gery only, radiation with no chemotherapy, or any chemother-
apy) from medical record was used as the primary treatment
source (available for 73%), with data supplemented from self-
report in follow-up questionnaires and the survivorship survey.
Time since last surgery, radiation, or chemotherapy was self-
reported in the survivorship survey. Cancer-related treatment
effects were self-reported in the survivorship survey by re-
sponse to “Since your breast cancer diagnosis, has a doctor or
any other health professional told you that you have [lymph-
edema, neuropathy, heart disease, osteoporosis]?” All study
questionnaires can be accessed on the Sister Study website (15).

Statistical Analysis

Prevalence ratios (PRs) and 95% confidence intervals for the as-
sociation between employment disruption and financial hard-
ship were estimated using Poisson regression with robust error
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variance (20). Adjusted analysis included the following covari-
ates, identified a priori as confounders using a directed acyclic
graph (21): age at diagnosis (linear); region of residence at study
enrollment (Northeast, Midwest, South, West); race or ethnicity
(non-Hispanic White, non-Hispanic Black, Hispanic, non-
Hispanic all other races); highest educational attainment (high
school degree or GED or less, some college or associate or tech-
nical degree, bachelor’s degree or higher); married or in a seri-
ous relationship at diagnosis (yes, no); caregiver for someone
else during cancer treatment (yes, no); employment status at di-
agnosis (part-time, full-time); paid leave (did not take leave,
took leave but no paid leave provided, took leave and paid leave
provided); health insurance during treatment (any private in-
surance, no private insurance); prediagnosis comorbidities (0,
1þ); cancer stage (in situ, stages I-II, stages III-IV); and time
since last surgery, radiation, or chemotherapy (currently receiv-
ing treatment, <12 months, 1 to <5 years, 5þ years). Cancer
treatment was not included due to its strong collinearity with
stage.

Modification of the association between employment dis-
ruption and financial hardship was assessed a priori in unad-
justed analysis for the following covariates: age at diagnosis
(<50 years vs �50 years), time since last treatment (currently or
<12 months vs 1 to <5 years vs �5 years), race or ethnicity (non-
Hispanic White vs non-Hispanic Black vs Hispanic vs non-
Hispanic all other races), employment type (part-time vs full-
time), and caregiver for someone else during cancer treatment
(yes vs no). Effect measure modification on the multiplicative
scale was assessed by examining stratum-specific estimates for
the effect of the exposure within strata of the modifier and by
using likelihood ratio tests comparing a full model with the in-
teraction term(s) with a main effects model. All analyses were
conducted in SAS 9.4 (SAS Institute, Cary, NC), and all tests of
statistical significance were 2-sided with a P value less than .05
considered statistically significant.

Sensitivity Analysis

Multiple sensitivity analyses were conducted to assess the ro-
bustness of results. First, to assess how type of employment dis-
ruption may differentially affect financial hardship, the
association between employment disruption and financial
hardship was analyzed separately for those who stopped work-
ing completely relative to those with no disruption, and for
those who reduced hours relative to those with no disruption.

Second, we evaluated inclusion of cancer treatment, rather
than cancer stage, in adjusted analysis. Though the variables
exhibited strong collinearity—and thus were not both included
in the multivariable model—some variability in treatment was
present among cancers that were in situ or stages I-II, which
could lead to disparate employment and financial outcomes
based on treatment itself and its downstream health
consequences.

Third, although timing of lymphedema, neuropathy, heart
disease, or osteoporosis diagnosis (cancer-related treatment
effects) relative to employment disruption could not be deter-
mined—and therefore these factors were not considered for in-
clusion in the final multivariable model—we examined their
potential effect as confounders by adjusting for each separate
condition (yes, no) in the model.

Fourth, we assessed unmeasured confounding by prediagno-
sis income; data collected at baseline were only prediagnosis for
Sister Study enrollees due to study design. Multivariable analy-
sis adjusting for prediagnosis income (<$50 000, $50 000-
$99 999, �$100 000) was conducted among Sister Study enrollees
with incident breast cancer (n¼ 702).

Results

Participant Characteristics

In a national US sample of 1628 women with breast cancer who
were enrolled in the Sister or Two Sister Studies and employed
at diagnosis, women were a median age of 48 years at diagnosis
and 5.6 years from diagnosis at survey completion (Tables 1 and
2). Women were primarily non-Hispanic White (88.9%) and
highly educated (60.7% with a bachelor’s degree or higher), and
many had a high income at enrollment (44.0% reported an an-
nual household income of �$100 000). Nearly all women (99.3%)
had health insurance at diagnosis and most (97.3%) maintained
insurance coverage throughout treatment. Cancer-related em-
ployment disruption was reported by 27.3% of women, includ-
ing 15.4% who stopped working completely and 11.9% who
worked fewer hours after diagnosis. Among women who
stopped working completely, 18 reported retiring (median
age¼ 62 years).

Financial Hardship

Roughly 1 in 5 women (21.0%) reported some form of financial
hardship related to their cancer or its treatment, defined as dif-
ficulty paying for cancer drugs or treatment (16.0%), borrowing
money or going into debt (12.6%), or filing for bankruptcy (1.8%)
(Table 3). Financial hardship differed substantially by employ-
ment disruption (36.0% vs 15.4% among women with and with-
out disruption, respectively). After adjustment, cancer-related
employment disruption was associated with nearly 2 times the
prevalence of financial hardship (PR¼ 1.93, 95% CI ¼ 1.58 to 2.35)
(Table 3).

Based on unadjusted analysis, race or ethnicity was the only
covariate further examined as a modifier in the multivariable
model. Stratum-specific estimates by race or ethnicity suggest a
stronger association between employment disruption and fi-
nancial hardship among non-Hispanic Black women (PR¼ 3.14,
95% CI ¼ 1.61 to 6.14) than among non-Hispanic White women
(PR¼ 1.91, 95% CI ¼ 1.54 to 2.37) and Hispanic women (PR¼ 1.11,
95% CI ¼ 0.46 to 2.70), though the estimate for non-Hispanic
Black women is less precise and its confidence interval overlaps

Figure 1. Flow diagram of inclusion into the analytic sample.
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Table 1. Sociodemographic characteristics of Sister Study and Two Sister Study participants who were employed at breast cancer diagnosis
and completed the Survivorship Survey (n¼ 1628), overall, and stratified by employment disruption and financial hardship

Characteristic
Overall,
No. (%)a

No employment
disruption, No. (%)a

Employment
disruption, No. (%)a

No financial
hardship, No. (%)a

Financial
hardship No. (%)a

Total No. 1628 1184 444 1286 342
Study

Sister Study 725 (45.5) 544 (45.9) 181 (40.8) 596 (46.3) 129 (37.7)
Two Sister Study 903 (55.5) 640 (54.1) 263 (59.2) 690 (53.7) 213 (62.3)

Census region of residence at enrollment
Northeast 290 (17.8) 223 (18.8) 67 (15.1) 241 (18.7) 49 (14.3)
Midwest 506 (31.1) 371 (31.3) 135 (30.4) 405 (31.5) 101 (29.5)
South 460 (28.3) 331 (28.0) 129 (29.1) 362 (28.1) 98 (28.7)
West 370 (22.7) 259 (21.9) 111 (25.0) 277 (21.5) 93 (27.2)
Puerto Rico 2 (0.1) 0 (0) 2 (0.5) 1 (0.1) 1 (0.3)

Race or ethnicity
Non-Hispanic White 1448 (88.9) 1060 (89.5) 388 (87.4) 1158 (90.0) 290 (84.8)
Non-Hispanic Black 79 (4.9) 59 (5.0) 20 (4.5) 56 (4.4) 23 (6.7)
Hispanic 57 (3.5) 40 (3.4) 17 (3.8) 41 (3.2) 16 (4.7)
Non-Hispanic all other races 44 (2.7) 25 (2.1) 19 (4.3) 31 (2.4) 13 (3.8)

Education
High school degree or GED or less 189 (11.6) 134 (11.3) 55 (12.4) 139 (10.8) 50 (14.6)
Some college or associate or technical degree 451 (27.7) 324 (27.4) 127 (28.6) 336 (26.1) 115 (33.6)
Bachelor’s degree or higher 988 (60.7) 726 (61.3) 262 (59.0) 811 (63.1) 177 (51.8)

Household income at enrollmentb

<$20 000 21 (1.3) 9 (0.8) 12 (2.8) 10 (0.8) 11 (3.3)
$20 000-49 999 208 (13.1) 144 (12.5) 64 (14.8) 140 (11.2) 68 (20.2)
$50 00-99 999 659 (41.5) 497 (43.1) 162 (37.4) 504 (40.3) 155 (46.0)
�$100 000 699 (44.0) 504 (43.7) 195 (45.0) 596 (47.7.) 103 (30.6)
Missing 41 (2.5) 30 (2.5) 11 (2.5) 36 (2.8) 5 (1.5)

Marital or partner status at cancer diagnosis
Married or in serious relationship 1355 (83.4) 980 (83.0) 375 (84.5) 1091 (85.0) 264 (77.4)
Not married and not in a serious relationship 270 (16.6) 201 (17.0) 69 (15.5) 193 (15.0) 77 (22.6)
Missing 3 (0.2) 3 (0.3) 0 (0) 2 (0.2) 1 (0.3)

Caregiving status during cancer treatment
Caregiver for parents, children, grandchildren,
or someone who was ill or disabled

543 (33.4) 376 (31.8) 167 (37.6) 415 (32.3) 128 (37.5)

Not a caregiver 1084 (66.6) 807 (68.2) 277 (62.4) 871 (67.7) 213 (62.5)
Missing 1 (0.06) 1 (0.08) 0 (0) 0 (0) 1 (0.3)

Type of employment at diagnosis
Part-time 386 (23.7) 268 (22.6) 118 (26.6) 305 (23.7) 81 (23.7)
Full-time 1242 (76.3) 916 (77.4) 326 (73.4) 981 (76.3) 261 (76.3)

Leave benefits provided during treatmentc

Paid leave 916 (56.3) 712 (60.1) 204 (45.9) 747 (58.2) 169 (49.7)
Unpaid leave (including FMLA) 539 (33.1) 374 (31.6) 165 (37.2) 400 (31.2) 139 (40.9)
Did not take at least a week of leave 274 (16.8) 237 (20.0) 37 (8.3) 226 (17.6) 48 (14.1)

Type of health insurance during treatmentc

Private insurance 1525 (93.9) 1118 (94.7) 407 (91.9) 1206 (93.9) 319 (93.8)
Medicare 68 (4.2) 47 (4.0) 21 (4.7) 58 (4.5) 10 (2.9)
Medicaid or other government program
(includes military, Tri-Care, CHAMPUS,
or the VA)

68 (4.2) 45 (3.8) 23 (5.2) 58 (4.5) 10 (2.9)

Other 15 (0.9) 9 (0.8) 6 (1.4) 10 (0.8) 5 (1.5)
No insurance 12 (0.7) 3 (0.3) 9 (2.0) 6 (0.5) 6 (1.8)
Missing 4 (0.2) 3 (0.3) 1 (0.2) 2 (0.2) 2 (0.6)

Health insurance coverage
Covered during entirety of treatment 1578 (97.3) 1161 (98.5) 417 (94.1) 1267 (98.8) 311 (91.5)
Not covered during at least some part of
treatment

44 (2.7) 18 (1.5) 26 (5.9) 15 (1.2) 29 (8.5)

Missing 6 (0.4) 5 (0.4) 1 (0.2) 4 (0.3) 2 (0.6)
Prediagnosis comorbiditiesd

1þ comorbid condition 142 (8.7) 91 (7.7) 51 (11.5) 108 (8.4) 34 (9.9)

aNonmissing observations: percentage of nonmissing observations; missing observations: percentage of all observations. CHAMPUS ¼ Civilian Health and Medical

Program of the Uniformed Services; FMLA ¼ Family and Medical Leave Act; VA ¼ Veterans Affairs.
bPrediagnosis income for Sister Study participants with incident breast cancer and postdiagnosis income for Sister Study participants who were identified as having a

diagnosis that preceded enrollment activities, and Two Sister participants.
cCategories are not mutually exclusive.
dConditions diagnosed before breast cancer diagnosis, including prior cancer (except for nonmelanoma skin cancer), diabetes, heart attack, heart failure, or stroke.
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with the estimates for non-Hispanic White and Hispanic
women (likelihood ratio test P¼ .52) (Table 3).

Sensitivity Analysis

Employment disruption as a result of cancer was statistically
significantly associated with financial hardship for women who
stopped working as well as those who reduced work hours,
though the association appeared stronger among women who
stopped working (PR¼ 2.00, 95% CI ¼ 1.59 to 2.52) than among
women who reduced work hours (PR¼ 1.82, 95% CI ¼ 1.42 to
2.35). The effect estimate adjusted for cancer treatment was
nearly identical to the effect estimate adjusted for cancer stage.
Adjusting for cancer-related treatment effects (lymphedema,
neuropathy, heart disease, and osteoporosis) in the fully ad-
justed model moved the effect estimate slightly closer to the
null (decrease of 9% on the log scale; multivariable model with-
out treatment effects: PR¼ 1.88, 95% CI ¼ 1.54 to 2.31 vs multi-
variable model with treatment effects: PR¼ 1.78, 95% CI ¼ 1.45
to 2.19). We assessed the impact of adjustment for prediagnosis
income among Sister Study participants with incident breast
cancer. Estimates for the association between employment dis-
ruption and financial hardship remained substantively similar

with and without adjustment for income overall (without in-
come adjustment: PR¼ 2.12, 95% CI ¼ 1.51 to 2.97 vs with in-
come adjustment: PR¼ 2.18, 95% CI ¼ 1.56 to 3.06) and within
strata of racial or ethnic groups.

Discussion

In a national study of women diagnosed with breast cancer,
27.3% either stopped work altogether or reduced their work
hours due to cancer. Financial hardship was also prevalent
(21.0%) despite relatively high household income and health in-
surance coverage throughout cancer treatment. Women who
experienced cancer-related employment disruption had ap-
proximately twice the prevalence of financial hardship as those
who did not experience employment disruption, even after ad-
justment for sociodemographic, employment, and clinical char-
acteristics. The assessment of the relative importance of
employment disruption to financial hardship after cancer
remains a gap within cancer survivorship research (22). Our
study demonstrates that among US women with breast cancer,
the effect of cancer-related employment disruption on financial
hardship is substantial, regardless of whether they stop work or
reduce their work hours.

Table 2. Cancer diagnosis and treatment characteristics of Sister Study and Two Sister Study participants who were employed at breast cancer
diagnosis and completed the Survivorship Survey (n¼ 1628), overall and by employment disruption and financial hardship

Characteristic Overall
No employment

disruption
Employment

disruption
No financial

hardship
Financial
hardship

Total No. 1628 1184 444 1286 342
Median age at cancer diagnosis (IQR), y 48.2 (9.8) 48.4 (10.2) 47.7 (9.4) 48.5 (10.6) 46.8 (6.9)
Age at cancer diagnosis, No. (%)a

28 to <40 y 125 (7.7) 84 (7.1) 41 (9.2) 84 (6.5) 41 (12.0)
40 to <50 y 943 (57.9) 679 (57.3) 264 (59.5) 738 (57.4) 205 (59.9)
50 to <60 y 335 (20.6) 253 (21.4) 82 (18.5) 275 (21.4) 60 (17.5)
60-80 y 225 (13.8) 168 (14.2) 57 (12.8) 189 (14.7) 36 (10.5)

Cancer stage, No. (%)a

Stage 0 (in situ) 308 (19.0) 266 (22.5) 42 (9.5) 265 (20.7) 43 (12.6)
Stages I-II 1,138 (70.1) 812 (68.8) 326 (73.4) 899 (70.1) 239 (70.1)
Stages III-IV 178 (11.0) 102 (8.6) 76 (17.1) 119 (9.3) 59 (17.3)
Missing 4 (0.2) 4 (0.3) 0 (0) 3 (0.2) 1 (0.3)

Cancer treatment, No. (%)a

Surgery only 273 (16.8) 215 (18.2) 58 (13.1) 233 (18.1) 40 (11.7)
Radiation with no chemotherapy 440 (27.0) 375 (31.7) 65 (14.6) 373 (29.0) 67 (19.6)
Any chemotherapy 913 (56.1) 593 (50.1) 320 (72.1) 679 (52.8) 234 (68.4)
No surgery, radiation, or chemotherapy 1 (0.06) 0 (0) 1 (0.2) 0 1 (0.3)
Missing 1 (0.06) 1 (0.08) 0 (0) 1 (0.08) 0 (0)

Time since last surgery, radiation,
or chemotherapy, No. (%)a

Currently receiving treatment 38 (2.4) 17 (1.5) 21 (4.8) 18 (1.4) 20 (6.0)
<12 months 115 (7.2) 80 (6.9) 35 (8.0) 92 (7.3) 23 (6.8)
1 to <5 years 760 (47.4) 543 (46.6) 217 (49.4) 583 (46.0) 177 (52.7)
5þ years 690 (43.0) 524 (45.0) 166 (37.8) 574 (45.3) 116 (34.5)
Missing 25 (1.5) 20 (1.7) 5 (1.1) 19 (1.5) 6 (1.8)

Treatment effects, No. (%)a

Yesb 612 (38.6) 385 (33.2) 227 (53.3) 438 (35.0) 174 (52.4)
Lymphedema 271 (16.7) 163 (13.8) 108 (24.6) 183 (14.3) 88 (26.0)
Neuropathy 303 (19.0) 173 (14.8) 130 (30.4) 210 (16.6) 93 (28.4)
Heart disease 63 (3.9) 33 (2.8) 30 (6.9) 45 (3.5) 18 (5.3)
Osteoporosis 171 (10.6) 110 (9.4) 61 (13.9) 123 (9.7) 48 (14.2)
No 972 (61.4) 773 (66.8) 199 (46.7) 814 (65.0) 158 (47.6)
Missing 44 (2.7) 26 (2.2) 18 (4.1) 34 (2.6) 10 (2.9)

aNonmissing observations: percentage of nonmissing observations; missing observations: percentage of all observations. IQR ¼ interquartile range.
bCategories are not mutually exclusive.
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Only 3 studies, to our knowledge, have estimated the magni-
tude of the association between employment disruption specifi-
cally due to cancer and financial hardship, each of which
reported results that align with our findings. In 2 nationally rep-
resentative studies using 2011 and 2016 MEPS: Experiences with
Cancer data, cancer survivors aged 18-64 years who experienced
employment change had 1.5 times the probability of any finan-
cial hardship compared with those with no employment change
(23), and female cancer survivors had 2.2 times the probability
of material financial hardship (3). However, both studies lacked
data on clinical characteristics (eg, confirmation of cancer diag-
nosis, stage at diagnosis), data that our study had available pri-
marily from medical records. The MEPS surveys were also
unable to stratify by cancer type, a relevant consideration given
that breast cancer survivors report a higher prevalence of bor-
rowing money, going into debt, or making other financial sacri-
fices relative to those with a history of colorectal cancer,
prostate cancer, or melanoma (24). A third study of women with
breast cancer identified from 2 Surveillance, Epidemiology, and
End Results (SEER) registries (diagnosed 2005-2007 with finan-
cial outcomes assessed through 2011) found that women who
had reduced work hours due to cancer had an increased likeli-
hood of self-perceived financial decline (odds ratio¼ 1.68) and
privations related to cancer (odds ratio¼ 2.00), including broad
financial hardships due to medical expenses (25).

Addressing employment disruption as a risk factor for finan-
cial hardship lends itself to diverse targets of intervention, as
employer-level factors intersect with risk factors that extend
from the patient and family level up to state and national poli-
cies (22). For instance, employer features such as paid sick leave
and flexible work schedules have been strongly associated with
lower risk of job loss among women with breast cancer (26–30).
Further, among women with breast cancer who were employed
at 1 year postdiagnosis, those who reported lack of employer
accommodations were more likely to report financial stress (31).

In addition to intervention at the employer level, further
study is warranted regarding policies at the state and national
levels that not only address the ability of cancer survivors to
maintain employment after diagnosis and treatment but that
also address their ability to return to work after a disruption
and/or mitigate the financial consequences of such a disrup-
tion. The expansion of leave policies—paid and unpaid—beyond

the existing limits may better protect against lost wages and job
loss (32). The federal Family and Medical Leave Act mandates
12 weeks of unpaid leave for individuals diagnosed with cancer,
but only for those who have been employed for at least
12 months at a business with 50 and more employees (33).
Policies at the state level may offer further wage and job protec-
tion after cancer diagnosis but are typically only provided short
term. For instance, only 5 states and Puerto Rico currently pro-
vide temporary disability insurance for nonwork-related illness,
with limits on the length of period and benefit amount provided
(34). For those who do experience employment disruption after
diagnosis, studies indicate the effectiveness of multidisciplinary
interventions (eg, physical, psychosocial, and educational com-
ponents) throughout the cancer care continuum that call on
patients, health-care professionals, and employers to facilitate
return to work (35,36).

A defined cohort of women eligible for the parent Sister
Study is unknown, though 75% of identified eligible women en-
rolled (14). Similarly, the ancillary survivorship survey from
which the analytic sample is derived had a response rate of
90%, minimizing concern of selection bias from nonresponse.
However, selection bias from survivor bias is a potential threat
to validity (37), because both employment disruption and finan-
cial hardship may be indicators of worse cancer prognosis and
proxy causes of mortality. This potential bias could result in the
analytic sample containing healthier women who may experi-
ence less cancer-related employment disruption relative to the
target population of working-age women diagnosed with breast
cancer in the United States. In our study, few deaths occurred
between enrollment into the parent Sister and Two Sister
Studies and administration of the survivorship survey (n¼ 57
and 67, respectively). The sample also consisted of women with
relatively high socioeconomic status, so findings may not gen-
eralize to breast cancer survivors with lower income or educa-
tion, who are at particularly high risk of job loss following
diagnosis (38,39).

Further, employment disruption and financial hardship
measures were based on self-report with unknown validity.
Measurements of these variables are subject to respondent per-
ceptions and interpretation of the survey items. However, 2 of
the 3 items used to assess financial hardship were directly from
the Medical Expenditure Panel Survey and underwent cognitive

Table 3. Adverse financial outcomes due to cancer

Characteristic Total No. Financial hardship, No. (%) Unadjusted PRa (95% CI) Adjusted PRa,b (95% CI)

Overall 1628 342 (21.0)
No employment
disruption

1184 182 (15.4) 1 1

Employment disruption 444 160 (36.0) 2.34 (1.95 to 2.81) 1.93 (1.58 to 2.35)
Stratified by race or

ethnicity
Non-Hispanic White 1448 290 (20.0) 2.28 (1.87 to 2.79) 1.91 (1.54 to 2.37)
Non-Hispanic Black 79 23 (29.1) 4.59 (2.36 to 8.94) 3.14 (1.61 to 6.14)
Hispanic 57 16 (28.1) 1.41 (0.61 to 3.26) 1.11 (0.46 to 2.70)
Non-Hispanic all other
races

44 13 (29.5) 2.11 (0.82 to 5.42) 1.90 (0.76 to 4.74)

aComparing women with employment disruption with women without employment disruption. CI ¼ confidence interval; PR ¼ prevalence ratio.
bAdjusted for age at diagnosis, region of residence at enrollment, race or ethnicity, education, marital or partner status at diagnosis, caregiving for someone else during

treatment, type of employment at diagnosis, paid leave, health insurance during treatment, prediagnosis comorbidities, cancer stage, and time since last surgery, radi-

ation, or chemotherapy. Twelve women who reported no insurance were included with women without private health insurance, with minimal influence on the anal-

ysis compared with excluding these women. Excludes women with missing covariate data (n¼ 42).
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testing for item comprehension and response processes (17),
likely minimizing measurement error. Responses may also be
subject to errors in recall, because women were a median of
5.6 years from diagnosis at the time of survey completion.

Though we had limited statistical power to detect effect
measure modification by race or ethnicity due to the small sam-
ple size of women of color, analysis suggests that further explo-
ration of this modification is warranted given a potentially
stronger association among non-Hispanic Black women than
among non-Hispanic White and Hispanic women. Further study
is particularly relevant given that Black women with breast can-
cer have disparate rates of cancer-related job loss (25,27,39–42)
and financial hardship (29,40,42) compared with White women,
though the relative importance of employment disruption to fi-
nancial hardship among Black women is unclear.

Survivorship concerns related to employment and financial
stability can be particularly relevant for women with breast can-
cer given high rates of disease survival and the large number of
women who receive this diagnosis each year. This study dem-
onstrates the substantial impact of employment disruption af-
ter breast cancer diagnosis on financial hardship, even among
women who had insurance coverage and financial resources at
diagnosis. Findings highlight the need to target risk factors for
cancer-related employment disruption, implement interven-
tions and policies that facilitate return to work, and mitigate fi-
nancial consequences after a disruption.
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