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Abstract

Purpose—Women undergoing diagnosis and treatment for breast cancer may face challenges in
employment. We investigated the impact of demographic, clinical, workplace, and psychosocial
characteristics on loss of employment after a breast cancer diagnosis and treatment. We further
describe changes in work status and work environment for cancer survivors who sustain
employment.

Methods—We analyzed responses from a survey of breast cancer survivors from the Sister
Study and the Two Sister Study cohorts who reported being employed at the time of their
breast cancer diagnosis and who reported employment status (lost vs. sustained employment)

at the time of survey administration. Multivariate logistic regression was used to identify the
effects of lymphedema, neuropathy, problems with memory or attention, social support, health
insurance, and sick leave on lost employment, adjusting for demographic characteristics, cancer
stage, treatment, and general health.

Results—Of the 1675 respondents who reported being employed at the time of diagnosis, 83.5%
reported being ‘currently’ employed at the time of the survey. Older age, peripheral neuropathy,
lack of sick leave, late stage at diagnosis, a recurrence or a new cancer, problems with memory or
attention, and poor general health were significantly associated with lost employment.

Conclusions—The long-term effects of breast cancer treatment and workplace provisions
for leave and accommodation may have a substantial effect on women’s ability to sustain
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employment. The findings from this study highlight challenges reported by cancer survivors that
may inform clinical and occupational interventions to support survivors’ return to work.
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Introduction

Each year, about a quarter million women in the United States are told they have breast
cancer, and half are age 62 years and younger [1]. This means that for many women, breast
cancer strikes during their peak earning years. Most breast cancers are diagnosed at early
stages, and 5-year survival is nearly 90% [1]. A growing population at risk, [2] together

with improvements in breast cancer treatment and survival, have resulted in an estimated 3.5
million women living with a breast cancer diagnosis (survivors) in the United States in 2016
[1]. That number is projected to climb to over 4.5 million by 2026 [3]. Some of these women
will continue to work during diagnosis and treatment for breast cancer, and many may return
to work once they complete treatment.

Employment benefits accrue to both society and to the individual. Society benefits
economically from cancer survivors returning to work [4, 5]. For the cancer survivor,
returning to work can mean a return to normalcy, an improved quality of life, financial
security, and a sense of purpose or identity [6-9]. Despite the positive effects of work on
women’s well-being, cancer survivors face many challenges that may result in reduced or
lost employment. Over the past 15 years, reviews of U.S. and European studies describe
higher unemployment rates among cancer survivors than comparison populations with an
average employment rate of 62-64% (range 43-90%) [9-13].

Return to work is a complex process involving the health care system, the work
environment, the course of disease, and the long-term effects of treatment [14]. Because

of breast cancer and its treatment (that may include surgery, chemotherapy, targeted therapy,
radiotherapy, hormonal therapy, or a combination), women may experience short- and
long-term disabilities that influence employment [15, 16]. Over the past decades, studies

in the United States and Europe have identified cancer treatments (such as chemotherapy
and surgery), or the sequela of treatments (including cognitive limitations, neuropathy,
lymphedema, fatigue, and psychological distress), as barriers to continued employment and
work productivity [12, 17-24].

Factors that play a role in a cancer survivor’s continued employment and work performance
include the work environment, and job demands [25]. A non-supportive workplace, lack of
health insurance, sick leave policies, and physical demands at work can act as barriers to
continued employment [9, 12, 22, 23, 26-29]. Finally, personal characteristics such as age,
income, race/ethnicity, and education have been associated with sustained employment after
diagnosis and treatment for breast cancer [12, 17, 19, 23, 25, 30].

The purpose of this paper is to identify determinants of sustained employment after a cancer
diagnosis and treatment, and to describe the challenges faced by survivors who continue
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to work. We also aim to highlight important clinical and psychosocial factors operating
within a cohort of breast cancer survivors with relatively high socioeconomic status. We
based our analysis on the Cancer and Work model from Feuerstein and colleagues that
provides a framework to examine return to work, work ability, and work performance [25].
We operationalize this framework using data from a survey of breast cancer survivors
participating in the Sister Study and its companion study, the Two Sister Study [31]
(www.sisterstudy.niehs.nih.gov). We examine demographic characteristics, cancer-related
and treatment-related factors, workplace characteristics, economic factors, and availability
of social support as predictors of sustained employment after diagnosis and treatment.
Among women who continued working, we further describe their ongoing concerns

about productivity, changes in job status or hours, workplace experiences, and perceived
discrimination due to survivor status.

Study Population

Outcome

In 2012, the Centers for Disease Control and Prevention (CDC) and the National Institute of
Environmental Health Sciences conducted the Sister Study Survivorship Survey to examine
breast cancer treatments, employment patterns, and health status among women diagnosed
with breast cancer. The Survivorship Survey included participants from two related studies:
the Sister Study, a cohort of women initially free of breast cancer who had a sister
diagnosed with breast cancer, and who developed an incident breast cancer (invasive or
ductal carcinoma in situ) during follow-up; and the Two Sister Study, a companion study of
the breast cancer-affected sisters of the women in the original Sister Study who had been
diagnosed with breast cancer at < 50 years and within 4 years of enroliment. Study design
and methodology for the Sister Study, the Two Sister Study, and the Survivorship Survey
are described in previous publications [31-35]. Sister Study participants were eligible for
the survey if they had been diagnosed with incident breast cancer before October 2012 (self-
reported and then confirmed by medical records review). All Two Sister Study participants
were eligible. A total of 2540 women completed the survey; 3 women who were found

not to have breast cancer were excluded, leaving 2537 eligible participants (response rate:
90.4% for Sister Study and 90.1% for Two Sister Study). For this analysis we included only
women who were employed full- or part-time at the time of their breast cancer diagnosis (N
= 1675). The study was approved by the Institutional Review Boards of the NIEHS/NIH and
the Copernicus Group.

Our outcome of interest was employment status at the time of the Survivorship Survey.
Participants were asked if they were employed for pay at a job or business at the time of
their breast cancer diagnosis (t1) and “currently’ i.e., at the time of the Survivorship Survey
(t2) (Fig. 1). They were considered employed if they responded, ‘yes full time’, ‘yes part
time’ or ‘other paid employment’. We grouped participants who were employed both at the
time of diagnosis and at the time of the survey as ‘sustained employment’ (N = 1398). The
participants who were employed at the time of diagnosis but were not working at the time
of the survey were defined as ‘lost employment’ (n = 270). The primary outcome for this
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analysis was ‘lost employment’ after breast cancer diagnosis. We also present changes in
work status and the effects of treatment on the working conditions of women who sustained
employment.

We examined demographic factors (age at diagnosis, race/ethnicity, and marital status),

and additional work-related characteristics at time of diagnosis (health insurance status,

sick leave, income) (Table 1). All women, irrespective of age, were included in analyses
because some women aged > 65 continued employment. Clinical characteristics (stage at
breast cancer diagnosis, treatment status, recurrence of cancer or new cancer diagnosis,
lymphedema, neuropathy, and problems with thinking, memory or attention), general health,
social support were also examined (Table 2).

Women were asked whether they took at least one week leave from work for cancer
treatment and recovery (yes/no), and what kind of leave was provided. Sick leave was
categorized as “‘paid/some paid’ if they received at least some paid leave; ‘unpaid only’

if they took only unpaid leave, Family Medical Leave Act leave, or other leave; ‘did not
take leave’ if they did not take leave or took leave of less than one week; and ‘no sick
leave provided.” Women were asked the type of health insurance they had at the time of
treatment for breast cancer. Insurance was classified as ‘private’ if they had a plan through
their employer, a plan through someone else’s employer, a plan they bought themselves, or
a plan bought by someone else. Insurance was classified as “public’ if they had Medicare,
Medicaid, Military, Tri-Care, CHAMPUS, or other government insurance program.

Survey and medical records were used to characterize breast cancer stage of diagnosis. The
survey elicited information on receipt of surgery, radiation, chemotherapy, and/or hormonal
therapies (tamoxifen, anastrozole, exemestane or letrozole). Women responded ‘yes’ or ‘no’
to a cancer recurrence or new cancer diagnosis. Participants were asked whether a doctor
or health professional told them that they had lymphedema and/or neuropathy since their
breast cancer diagnosis and to what extent it affected their work, either at home or at their
place of employment. They were also asked whether they had experienced any problems in
thinking, memory or attention since being diagnosed with breast cancer. Response categories
for these three symptoms were ‘not at all,” “a little,” “‘quite a bit,” and “very much.” We
classified responses as ‘no (lymphedema, neuropathy, memory problems)’, ‘yes, but does
not or slightly affects work,” or ‘yes, affects work quite a bit or very much.” We also
examined instrumental and emotional social support. To assess instrumental support at the
time of diagnosis and treatment, we asked whether participants had someone they relied on
to remind them to take medications, help them cook meals, help them complete household
chores, provide transportation, take care of children, help with caregiving responsibilities,
attend doctors’ appointments, complete work responsibilities, and take care of other duties
or responsibilities. Having emotional support was assessed by having someone with whom
to confide in about feelings, having someone to provide comfort or support, and having
someone with whom to share worries or fears. We assigned scores of ‘yes =1 and ‘no = 0’
for the responses for each of these items and calculated mean scores for the instrument and
emotional support categories
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Respondents who sustained employment were asked whether they remained in the same
job, had the same hours, or had the same duties as they had at the time of diagnosis. They
also were asked whether they felt that their cancer, its treatment, or the lasting effects of
that treatment, interfered with their ability to perform physical or mental tasks required by
the job. Finally, participants were asked whether they feared being forced to retire before
they wanted to, whether they stayed at a job to retain health insurance, and whether they
experienced job discrimination in the workplace.

Statistical Analysis

Results

To examine the distribution of sociodemographic, clinical and psychosocial characteristics
of study participants by employment status at the time of survey (sustained employment
vs. lost employment), we used chi-square tests for each categorical characteristic, and mean
differences and t-tests for continuous variables. Statistically significant variables at p <
0.05 in the descriptive analysis were included in multivariate logistic regression models to
predict ‘lost employment’, our primary outcome of interest. We calculated adjusted odds
ratios (ORs) and 95% confidence intervals for ‘lost employment’ including the following
mutually adjusted variables: age at diagnosis; health insurance type; sick leave; stage at
diagnosis; cancer recurrence/new cancer; general health; lymphedema or neuropathy and
ability to work; and problems with thinking, memory and attention. Overall associations
and differences between categories within each adjusted variable were assessed with the
Wald F chi-square statistic, and associated p-values. We considered p-values < 0.05 as
statistically significant in the final model. Additional descriptive analyses were conducted
on workplace characteristics of women who sustained employment. All statistical analyses
were performed using SAS v9.4 statistical software (SAS Institute Inc, Cary, NC).

Participants ranged in age from 34 to 81 years at breast cancer diagnosis with a mean age
of 55 years. Over half had a bachelor’s degree or higher (60.4%), and a large majority were
married or partnered (77.7%), were non-Hispanic white (89.0%), and reported a relatively
high annual household income (83.1% with income of at least $50,000). The average time
between breast cancer diagnosis and the survey was 5.1 years (range 0.7 to 12.4). Of the
1675 respondents who reported being employed at the time of diagnosis, 83.5% reported
being ‘currently’ employed at the time of the survey. Of those currently employed, 1062
reported working full time (76.0%) and 336 reported working part time (24.0%); this
distribution did not substantially change from time of diagnosis (76.7% working full time,
23.3% working part time).

Table 1 displays the demographic and work-related characteristics at the time of diagnosis
by employment status. Compared with cancer survivors who sustained employment, those
who lost employment were, on average, older (mean age 53.9 vs. 49.0 years), and were more
likely to have public insurance (10.7% vs. 3.9%). Type of sick leave provided also varied
significantly by employment. Marital status, race/ethnicity, and income were not associated
with employment status.
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Table 2 presents clinical and psychosocial characteristics by employment status. Women
who lost or sustained employment were equally likely to have been diagnosed at Stage 0/1
(61.1% and 60.0%, respectively), however 5.9% of those who lost work were diagnosed

at stage IV as compared with only 1.9% of those who sustained work. Treatments were
generally similar for those who sustained and lost employment. Compared with cancer
survivors who sustained employment, a higher percentage of survivors who lost employment
experienced a recurrence or a new cancer (11.5% vs. 3.1%), reported lymphedema,
neuropathy, or memory problems that very much affected their ability to work (4.4% vs.
1.4%; 6.7% vs. 1.3%; and 17.4% vs. 5.9%, respectively), and reported fair or poor health
(22.6% vs. 6.7%). The mean scores for instrumental and for emotional social support did not
differ by employment status.

Table 3 presents adjusted ORs and 95% confidence intervals from the multivariable logistic
regression model for lost employment. Age was a strong predictor of lost employment, and
overall, fewer women at older ages remained employed. However, despite lower numbers,
we found 53.8% of women aged = 65 years sustained employment after treatment and
diagnosis—a similar percentage of employment held for those aged > 70 years and older, as
well as for those aged = 75 years and older (data not shown).

Lack of sick leave, late stage at diagnosis, a recurrence or a new cancer, poor general health,
and having neuropathy or memory problems that very much affect the ability to work were
also positively associated with losing employment. Although cancer survivors who took no
leave at diagnosis and during treatment were less likely to have lost employment, having
no sick leave was associated with an over three-fold increased odds of lost employment
compared with survivors with paid sick leave. Other predictors of lost employment were a
recurrence or new cancer (OR 2.49, 95% CI 1.32-4.71), and fair or poor health at survey
compared with excellent or very good health (OR 2.73, 95% CI 1.64-4.55). One of the
strongest predictors of lost employment was neuropathy that affects work ability quite a bit
or very much vs. no neuropathy (OR 4.37, 95% CI 1.78-10.69). In the model that adjusted
for all variables, neither health insurance type nor lymphedema were associated with lost
employment.

We also found that almost 95% of women who sustained employment continued to work
in the same job after treatment and recovery; 15.7% reported working fewer hours and
4.3% reported working more hours since diagnosis and treatment. Furthermore, less than
10% of survivors experienced a change in job duties or status. Table 4 presents additional
job experiences of cancer survivors who continued to work after diagnosis and treatment.
Among these women, nearly one in five reported that the effects of cancer or treatment
interfered with their performance of physical tasks at work, and nearly one in four reported
that effects of cancer or treatment affected their performance of mental tasks at work. Over
one-third felt that cancer or cancer-related treatment effects made them less productive at
work. About one-quarter feared being forced to retire or quit before they wanted to, and

a slightly larger proportion stayed at work because they feared losing health insurance.

A small proportion (5%) experienced discrimination in the workplace due to their cancer,
treatment, or lasting effects of treatment.
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Discussion

Over 80% of the breast cancer survivors in this study sustained employment after diagnosis
and treatment for their cancer—a higher return-to-work percentage than the average
calculated across several studies [4, 9, 13]. Perhaps due to the generally high socioeconomic
status of this cohort, we did not find differences in sustained employment by race/ethnicity
or income—characteristics previously reported to influence return to work [12, 22, 27].

We found that younger age predicted continued employment. However, more than half of the
breast cancer survivors aged = 65 years at diagnosis sustained employment after diagnosis
and treatment. In the United States, older adults are staying in the workforce longer. The
proportion adults aged = 65 years, who are employed, increased from 12% in 1980 to

19% in 2015 [36]. Thus, the “traditional’ retirement age of 65 years is becoming less of a
clear cut-off, especially in a population with higher education levels. Women with a higher
socioeconomic status may choose either to stay employed in their careers through their 60s
and 70s, or they may have the economic resources to retire earlier [37]. Thus, the proportion
of women facing these challenges in returning to work is likely to increase with the aging

of the population, the shifts in employment patterns, and the increasing risk for cancer
associated with age [38].

Later stage at diagnosis and recurrence of cancer were strongly associated with

lost employment—conditions which may require continued treatment that could limit
employment or lead to disability. Treatment type alone did not appear to affect lost
employment. Most women in this cohort underwent surgery and over half received
chemotherapy, limiting the variability seen across treatment types. However, cognitive
effects and neuropathy had significant effects on employment status. A strong body of
evidence from imaging studies, animal studies, and neuropsychological studies demonstrate
cognitive changes associated with chemotherapy and/or hormonal therapies manifest as
problems in attention, memory, learning, and executive function [39]. Furthermore, these
effects can last more than 20 years post-treatment [40]. Another sequela of chemotherapy is
peripheral neuropathy affecting 11 to 80% of survivors with long-term effects on breast
cancer survivor’s physical function and quality of life [41-43]. Chemotherapy and its
effects have been well documented in both cross-sectional and cohort studies as barriers to
returning to work in the US and in Europe [12, 17-20, 22—24, 44]. Finally, cancer survivors
who reported fair or poor general health were almost three times more likely to report lost
employment compared with survivors reporting excellent/very good or good general health.

In our final model lymphedema was not associated with loss of employment after
adjustment for other cancer-related risk factors. Breast cancer surgery, especially involving
lymph node dissection can lead to functional impairment that limits work ability and lowers
quality of life [44-48]. Although most women underwent surgery, only 6% reported that
lymphedema affected work quite a bit or very much. Because these women had relatively
high income and education levels, they were likely to be white-collar workers with fewer
physical demands. In this setting, lymphedema may not pose as serious an obstacle to
continued employment as having physically demanding work [9, 12, 23].
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Among the employment-related characteristics, lack of any time off strongly predicted

loss of employment, despite the relatively small proportion of survivors in this category.
Conversely, women who reported not taking more than one week of sick leave for diagnosis
and treatment of their cancer were less likely to report lost employment. This group was
largely made up of the earliest stage breast cancer survivors whose treatment may have been
managed within a short time frame or managed through non-formal leave accommaodation.
After adjustment for all variables in the model, health insurance status did not predict loss of
employment in this cohort, possibly because most survivors in the cohort had some private
insurance.

Although most of the women in this cohort continued to work in the same job after diagnosis
and treatment, one in six worked fewer hours, and one in ten reported a change in status,
position or duties because of cancer diagnosis, treatment or side effects. Almost 30% of
women continued to work to ensure maintenance of health insurance, a situation described

in the literature as ‘job lock’[49]. Voluntary unemployment is unlikely unless patients have
other resources for income [50]. As reported previously, a significant proportion of cancer
survivors return to work with some impaired abilities [18].

Strengths and Limitations

The Sister Study and Two Sister Study provided the opportunity to examine the employment
trajectory of breast cancer survivors by identifying characteristics associated with job

loss. Thus, we were able to examine demographic, workplace, and clinical factors in a
relatively large study population that included many women aged < 50 years, a peak time of
employment. A limitation of this study is that our data on variables other than breast cancer
stage and treatment history are self-reported. Recall error may have affected reporting of
symptoms such as memory loss or neuropathy. Women also self-reported employment status
at breast cancer diagnosis and “currently’ at the time of the survey. Given the seriousness
and emotional impact of a cancer diagnosis and treatment, women may be likely to recall
their employment status and situations such as taking leave at the time of diagnosis and
treatment.[51] In addition, we prefaced the questions about conditions and sequelae with

the statement ‘since your breast cancer diagnosis.” Finally, this sample was taken from a
volunteer cohort of women which may limit the generalizability of study results, as might
the higher income and education levels of these survivors.

Conclusions

Breast cancer, even when treated successfully, is a life-altering disease that primarily
impacts women in midlife. Longer survival means that most women will return to
employment after diagnosis and treatment. The extent to which a woman’s quality of life is
limited by the long-term effects of treatments, financial stress, and her ability to work can be
substantial. The findings from this study highlight important factors underlying unmet needs
of cancer survivors. These may inform the ongoing efforts to reduce or mitigate treatment
effects, integrate rehabilitative and supportive clinical services into optimal cancer care, and
develop workplace accommodations that enable survivors to return to work [52, 53].
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Table 3
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Multivariate regression analysis for lost employment among women who were employed at the time of breast
cancer diagnosis, Sister Study Survivorship Survey, 2014

VAYAY
OR (95% ClI)

*P-value

Age dx (continuous, 1 year) Insurance

Private

Public

Sick leave

Paid/Some paid

No sick leave provided
Unpaid only

Did not take leave
Stage at diagnosis
Stage 0/1

Stage Il

Stage 111

Stage IV

Recurrence or new cancer
Yes

No

General health
Excellent/very good
Good

Fair/poor

Lymphedema and ability to work...

No Lymphedema

Yes, does not/slightly affect work
Yes, affects work quite a bit/very much

Neuropathy and ability to work...

No neuropathy

Yes, does not/slightly affect work
Yes, affects work quite a bit/very much

Problems with thinking, memory or attentions since diagnosis

No memory problems

Yes, does not/slightly affect work

Yes, affects work quite a bit/very much

1.08 (1.06, 1.10)
Ref
1.61 (0.85, 3.08)

Ref

3.35 (1.61, 6.97)
1.14 (0.77, 1.68)
0.57 (0.34, 0.97)

Ref

0.74 (0.48, 1.13)
0.76 (0.43, 1.35)
2.90 (1.24, 6.79)

2.49 (1.32, 4.71)
Ref

Ref
1.07 (0.74, 1.56)
2.73 (1.64, 4.55)

Ref
1.49 (0.94, 2.37)
1.29 (0.43, 3.85)

Ref
1.07 (0.69, 1.65)
4.37 (1.78, 10.69)

Ref
0.74 (0.51, 1.07)
2.82 (1.62, 4.93)

<.0001

0.1471

0.0013

0.5146
0.0374

0.1648
0.3541
0.0144

0.0049

0.7199
0.0001

0.0929
0.6443

0.7670
0.0013

0.1109
0.0003

AN

Lost employment as outcome of interest

*
Adjusted for all the variables in the model
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