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Abstract
Introduction While fatigue has been associated with work
limitations the combined influence of specific diagnosis and
treatment exposures based on medical records on work
limitations in breast cancer survivors is currently unknown.
Since symptom burden and perceived health can interfere
with work, the present study investigated the relationship
among these variables and work outcomes.
Methods Medical chart abstraction, demographic measures,
SF 36, the Work Limitations Questionnaire (WLQ) and
measures of symptom burden, including hot flashes were

obtained in 83 breast cancer survivors a mean of three years
post treatment. OLS and poisson regression were used to
determine the relationship of these factors to work
productivity and work absences.
Results Breast cancer survivors reported a mean reduction
in productivity of 3.1% below the healthy worker norm.
This amounts to a loss of 2.48 hours of work over two
weeks of full time employment. Stages 1 and 2 were related
to work limitations. After controlling for stage, fatigue and
hot flashes were each associated with work performance
losses of 1.6% (p=0.05) and 2.2% (p<0.001), respectively.
Protective factors included marriage and greater personal
earned income.
Conclusions Fatigue and hot flashes are important factors
related to work productivity in breast cancer survivors even
at three years post treatment.
Implications for survivors Therapy for hot flashes should
be given serious consideration in breast cancer survivors
who are experiencing work limitations.
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Hot flashes . Cancer

Background and significance

About 2.4 million women in the US are living with a
history of breast cancer [1]. Factors associated with breast
cancer treatment and survivorship have been documented in
recent research [2–13].

In a study using the nationally representative Current
Population Survey, Bradley and colleagues demonstrated
that a diagnosis of breast cancer other than ductal
carcinoma in situ (DCIS) (Stage 0) is significantly
associated with not working 6 months later [4]. Patients
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who continued to work did so for significantly fewer hours
than those not diagnosed with cancer. Drolet and
colleagues found similar results for employment in
survivors 3 years after diagnosis [7]. Factors that were
associated with unemployment were older age, low
incomes (less than $20,000 per year), union membership
and any new cancer event during follow-up. In other
research, advanced tumor stage, black race and low health
status have been associated with lower rates of return to
work [6]. Yet at least one study of return to work in cancer
found that when job characteristics were controlled, race
and income were no longer significant predictors of return
to work [8]. Chemotherapy treatment has not been
associated with return to work [6, 7].

Most survivors who leave the workforce report doing so
for personal reasons, not employer discrimination or lack of
accommodation [7, 14]. Among survivors who were denied
pay increases or who “had trouble with their bosses,” most
attributed these events to factors other than their cancer
survivorship [15]. Yet perceived employer discrimination
because of cancer has a negative effect on return to work
within 12 months of diagnosis [7].

Among women who remain employed after diagnosis
and treatment for breast cancer, higher wages and hours
worked (relative to a control group) have been observed
[5]. These results suggest that job characteristics, more than
the specific diagnosis and treatment, are important in
predicting career success after diagnoses.

Questions remain regarding work performance [16].
Many common side effects of breast cancer and its
treatment are factors likely to be associated with work,
including fatigue, reductions in the range of motion of the
arm on the affected side, lymphodema and pain. Most
recently, a cross-sectional survey study by Hansen and
colleagues (2008) found that breast cancer survivors
reported significantly lower work productivity than their
peers who never had cancer [2]. Fatigue was the symptom
complaint with the strongest association with reduced work
productivity [2].

Work productivity has been studied in other chronic
conditions. The validated Work Limitations Questionnaire
(WLQ) [17, 18] has been used in studies of brain tumors,
depression, arthritis and migraine [19–22]. For example,
Feuerstein et al. (2007) found that brain tumor survivors
reported more time lost from work and lower work
productivity than a comparison group [19]. Differences
were associated with modifiable factors [19]. Lerner, et al.
(2004) documented higher rates of new unemployment, job
turn-over, absenteeism and lost work productivity among
employees with depression compared to rheumatoid arthri-
tis or a control group [21].

In the case of breast cancer, understanding the relation-
ship between survivorship and work performance is

particularly important for several reasons: (1) breast cancer
survivors often continue to work for many years after
treatment, (2) the expected prevalence of breast carcinoma
is high [1], and (3) indications for adjuvant chemotherapy
have expanded as an increasing number of studies
demonstrate significant, albeit small, improvements in
outcomes [23–25].

This study had the following goals: (1) To measure
absenteeism and productivity at work in subjects who were
diagnosed with ductal carcinoma in situ or Stage I–III
breast cancer and completed all treatment at least 12 months
previously, (2) To compare lost work productivity among
survivors to healthy worker norms, and (3) To identify
factors associated with deficits in productivity while
working, specifically cancer and treatment characteristics,
demographics and current health problems and symptoms,
including fatigue and mental health.

Methods

Overview We conducted a medical chart review to identify all
patients who were diagnosed with Stage 0 ductal carcinoma in
situ (DCIS) or Stage I, II or III breast cancer between
December 1996 and December 2002 and completed all
therapy at least 12 months prior to recruitment at the James
P.Wilmot Cancer Center in Rochester, NewYork. All subjects
had received radiation therapy. Subjects who met inclusion
criteria were screened and recruited by their oncologist at
regularly scheduled follow-up appointments. Subjects who
agreed to participate in the study consented to release their
oncology medical records and received a survey which they
returned through the mail in a pre-addressed postage-paid
envelope.

Sample

Subject identification and screening

Using oncology medical records, we first identified
women diagnosed with DCIS or Stage I, II, or III breast
cancer between December 1996 and December 2002 who
received radiation treatments (mean total dose=6,400 Gy)
and who finished all treatment at the James P. Wilmot
Cancer Center in Rochester, New York at least 1 year
prior to enrollment in the study in 2003–2004. These
subjects were then contacted at their regular follow-up
visits for screening and recruitment. Exclusion criteria
were assessed at screening. Exclusion criteria included
unemployment, metastatic disease, history of stem cell
rescue with high dose chemotherapy and pregnancy. All
study procedures were approved by the Institutional
Review Board at the University of Rochester.
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Recruitment and informed consent

Subjects who met screening criteria at their regularly
scheduled follow-up oncology visits were recruited by their
oncology health care team (physicians, nurse practitioners
and nurses) during the same visit. Each enrolled subject
provided written informed consent to participate at the time
of enrollment. At the visit, subjects were given surveys and
self-addressed, stamped envelopes and asked to complete
and return the surveys within 3 days of their visit. Research
staff called non-responders 1 week after their visit. If a
subject could not be reminded by phone, then research staff
sent a duplicate survey to that subject’s mailing address.

Participants consented to both complete the survey and
permit the study personnel to extract data from their
medical charts.

Data collection

Data were drawn from radiation and medical oncology
records as well as patient surveys. Medical chart review
provided detailed data about each subject’s diagnoses,
concurrent medications, comorbidities and treatment (in-
cluding chemotherapy regimen, doses, and number of
cycles). Surveys provided detailed data about demograph-
ics, menopause, current health and general functioning,
work outcomes, symptoms and current medication use.

Measurement of absences and productivity while working
(“Lost work productivity”)

We specifically asked respondents to report only absences
caused by their own health. All work outcomes were
derived from the self-administered written survey. Perfor-
mance while sick at work (“lost work productivity”) was
evaluated using the Work Limitations Questionnaire (WLQ)
[17]. The validity and reliability of the WLQ has been
established (17–18). The WLQ measures specific areas of
performance in separate sub-scales, including Time Man-
agement, Physical Demands, Mental-Interpersonal
Demands and Output Demands. Scale scores range from 0
(limited none of the time) to 100 (limited all of the time).
The reference period is the past 2 weeks. Scales are then
scored using methods developed from objective production
and survey data collected from more than 900 employees in
earlier research. The WLQ Productivity Index Score
indicates the percentage difference in output from a healthy
benchmark population (18).

Self-reported absences in the previous 2 weeks have
been shown to be accurate [26]. Absences may be caused
by many factors of which employee health is only one. For
example, women with young children are often absent from
work because their children are sick.

Defining cancer therapy variables

In subjects treated with chemotherapy, we collected detailed
information on chemotherapeutic agents, doses (normalized
to body surface area), interval between chemotherapy
courses, and number of courses of each chemotherapy
regimen. Surgery type was defined as breast conserving or
mastectomy. All subjects received radiation (mean total
dose=6,040, range 4,600–6,840). Adjuvant hormonal ther-
apy (tamoxifen) and use of gabapentin (Neurontin) were
determined from medical charts and confirmed by self-
report at the time of enrollment.

Defining fatigue, poor mental health and overall health
status

Following the methods employed by Bower, Ganz, et al.
(2006) we defined fatigue as a score of greater than or equal
to one standard deviation below the US age–sex norm on
the SF-36 vitality scale [27]. Following the guidelines in
the manuals for the SF-36, we defined poor mental health
as a score of greater than or equal to one standard deviation
below the US age–sex norm on the SF-36 mental health
inventory [28]. Excellent overall health was defined by the
global self-rated health item on the SF-36: “In general,
would you say your health is excellent, very good, good,
fair or poor?” Responses to this self-rated health item have
been shown to be predictive of survival in cancer and other
patients independent of clinical measures [29, 30]. We
controlled for excellent health because the majority of our
sample of employed survivors had a distribution of scores
in the good to very good range. In our data, the correlation
between Excellent Health and Fatigue was small (Pearson
Product Moment Correlation=−0.26).

Statistical methods

T-tests were used to compare group differences for
continuous outcomes while chi-square tests were employed
for testing the associations of categorical variables for
analyses of demographic and other related variables at
baseline.

All dependent variables have reference periods of the
previous 2 weeks. Poisson regression was used to estimate
models of absences due to employee health.

Ordinary least squares (OLS) regression with robust
standard errors was used to model lost work productivity
as a percentage reduction relative to normalized age–sex
scores as measured by the WLQ Index. Variables were
selected a priori. Insignificant variables were removed for
parsimony. Regression diagnostics were used to check
assumptions, including omitted variable bias, heterosckedas-
ticity, kurtosis and outliers. A single observation that exerted
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significant leverage on the overall model was excluded. Only
two observations involved Stage 3 cancers and these were
also dropped from the model. The Ramsey RESET test was
insignificant, finding no evidence of multicollinearity.
Variance inflation factors were 75–90% for all variables
except the categorical Stage variables, as expected. All
analyses were conducted using Stata SE Version 8.

Results

Our initial search of oncology medical records identified
140 possible candidates, of whom only 92 met the study
requirements. Thirty eight were unemployed and therefore
excluded. Clinical exclusion criteria included metastatic
disease (n=2), exposure to high dose chemotherapy with
stem cell rescue (n=4), multiple sclerosis (n=1), cardiac
catheterization (n=1), and fracture (n=1) or pregnancy
(n=1).

Of the 92 eligible subjects, 6 declined to participate and
3 never returned their surveys. Of our 83 subjects, 6
returned incomplete surveys and 1 had incomplete chemo-
therapy data due to having received some treatment at a
different hospital. Therefore, some analyses include fewer
than 83 subjects.

Characteristics of the study sample are given in Table 1.
Subjects exposed to cyclophosphamide and doxorubicin
(CA), a commonly used regimen, did not differ significant-
ly from the patients who received other chemotherapy
regimens. Non-participants resembled those who enrolled
in terms of age (mean: 52.5), cancer treatment and time
since radiation treatment completion.

Employment

Forty-three subjects (51.8%) were working part-time and
48.2% (n=40) were working full-time. None were working
more than one job. About one-third of employed survivors
(n=28 or 33.7%) reported going to work even though they
“did not feel well” at some point in the past 2 weeks. Two
reported feeling unwell everyday during the past 2 weeks,
but most reported going to work while feeling sick on only
one (n=8) or two (n=10) days. As a result of working
while feeling unwell, 12 subjects reported that it took
longer for them to get their work done than usual. They
worked an average of 1.4 extra hours to complete their
work (SD=0.74) with a range of 0.5 hours to 2 hours.
No one reported working extra hours to make up for a
sickness absence in the previous 2 weeks.

There were no significant differences between DCIS and
Stage 1–3 survivors in terms of the proportion who reported
working extra hours to make up for being sick at work or
the number of hours worked.

Lost work productivity: the Work Limitations
Questionnaire (WLQ)

The mean WLQ Productivity Index Score indicated that
productivity at work was 3.01% (SD 2.91) below the
healthy worker norm. This represents a loss of 2.48 hours
of work over 2 weeks of full-time employment [28].
Subscales are not benchmarked but reduced values
appeared in all scales except Physical Demands.

Regression models

Lost work productivity

Higher scores on the WLQ Productivity Index Score indicate
worse productivity, or greater work limitation. Compared to
Stage 0 (DCIS) cancer survivorship, Stage 1 and 2 cancers
were associated with reductions in performance while
working of 1.63% (p=0.10) and 3.05% (p<0.001), respec-
tively (Table 2). Insignificant were type of surgery, time
since completing radiation therapy, type and number of
cycles of chemotherapy, and current use of tamoxifen.
These were dropped from our model. Fatigue and hot
flashes were independently associated with work perfor-
mance losses of 1.55% (p=0.05) and 2.18% (p<0.001),
respectively. Protective factors included a score of ‘excel-
lent overall health on the SF-36 general health status item (a
reduction in loss of 1.38%, p<0.10), being married (a
reduction in loss of 1.84%, p<0.001) and each additional
$1,000 in current personal earned income (a reduction of
0.03%, p<0.05, for every $1,000 of earned income). The
correlation between “Excellent health status” and fatigue
was small (Pearson Product Moment correlation=−0.26).
Age was not statistically significant nor were the number of
hours worked. The overall model explained 47% of the
variance in lost work productivity and was significant at p<
0.001 (Table 2). Menopause, poor mental health and current
tamoxifen use were insignificant after controlling for other
variables and were dropped from the model.

Antidepressant use was prevalent in our sample (n=18)
(Table 1) but was not associated with lost work productiv-
ity. Only three subjects had SF-36 Mental Health Inventory
scores suggestive of clinical depression and 4 more had
scores suggestive of poor mental health. None of these
factors was significant in our model.

Absences

Absences from work due to illness in the past 2 weeks were
reported by 9 (10.8%) of subjects. Absences ranged in
duration from 1–3 days. Subjects with lost work produc-
tivity had significantly more absences in 2-sided t-tests.
Poisson regression (with exposure defined as the number of
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hours typically worked in a 2-week period) (see Table 3)
revealed that after controlling for typical work hours and
excluding a single outlier case due to leverage, only two
variables approached statistical significance: Being married
and being the primary caregiver of a child or other
dependent. The incident rate ratio was 3.38 (p<0.06, 1
tailed) for caregivers and 0.09 (p<0.002) for married
subjects.

Discussion

The survivors in our study, who had completed all treatment
for ductal carcinoma in situ or Stage I–III breast cancer at
least 12 months and an average of 3 years before enrollment,
reported work productivity significantly below the healthy
worker benchmark. The loss in productivity was important,
amounting to a mean of approximately 2.4 hours per 2 weeks

Table 1 Characteristics of employed survivors of ductal carcinoma in situ or stage 1–III breast cancer exposed and unexposed to chemotherapy

Chemotherapy Exposed (n=59) Unexposed (n=24) p

Mean age in years (SD) 51.88 (6.67) 54.96 (6.45) 0.06
Race, n (%)
Black/African American 1 (1.2%) 0 (0%) 0.53

Caucasian/White 23 (29.9%) 58 (69.9%)
Mean annual earned personal income, $US thousands, (SD) 39 (27) 37 (24) 0.72
Married, n (%)
Yes 47 (79.7%) 18 (75.0%) 0.64
No 12 (20.3%) 6 (25.0%)

Education, n (%)
Less than a college education 25 (42.3%) 10 (23.5%) 0.99
College degree only 15 (25.4%) 5 (21.7%)
Graduate school/degree 19 (32.2%) 8 (34.8%)

Employed, n (%)
Full-time (35–40 h) 19 (32.2%) 6 (25.0%) 0.52
Part-time (less than 35 h) 40 (67.8%) 18 (75%)

Stage (AJCC 2002)
Ductal carcinoma in situ (DCIS) 0 7 0.00
Stage I 25 15 0.05
Stage II 31 0 0.00
Stage III 2 0 0.38

Number of comorbidities, n (%) 0.58 (0.91) 0.54 (0.78) 0.87
Diabetes, n (%) 1 (1.7%) 0 (0%) 0.52
Heart disease, n (%) 6 (10.2%) 1 (4.2%) 0.37
Arthritis, n (%) 6 (10.2%) 1 (4.2%) 0.37
High blood pressure, n (%) 5 (8.5%) 5 (20.8%) 0.12

Poor mental health, n (%) 5 (8.47%) 1 (4.2%) 0.49
Currently taking antidepressants, n (%) 14 (23.7%) 4 (16.7%) 0.48
History of depression, n (%) 4 (6.8%) 3 (12.5%) 0.40
Fatigued, n (%) 17 (28.8%) 6 (25.0%) 0.73
Hot flashes, n (%)
Reported as a problem 34 (57.6%) 14 (58.3%) 0.95
Not reported 25 (42.4%) 10 (41.7%)

Type of cancer Treatment
Surgery, n (%)

Breast conserving 46 (78.0%) 24 (100%) 0.01
Mastectomy 13 (22%) 0 (0%)

Mean total dose of radiation (SD) 6072.17 (215.6) 6001.40 (66.18) 0.52
Tamoxifen use, n (%)
Current 42 (71.2%) 12 (50%) 0.07
Past 47 (79.7%) 15 (62.5%) 0.10
Never 10 (16.9%) 9 (37.5%) 0.43

Mean yrs since treatment completion, (SD) 3.01 (1.61) 3.12 (2.28) 0.81
Work limitations questionnaire index 0.04 (0.00) 0.02 (0.00) 0.02
Absences from work, previous 2 weeks 0.14 (0.07) 0.13 (0.07) 0.09
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of work. Productivity was inversely and significantly
associated with stage, fatigue and the presence of hot flashes.
Protective factors included older age, being married, and
higher personal earned income from employment.

This study builds on the work of Hansen, at al. (2008)
and others by using medical record data in addition to
survey data to study work productivity [2]. For example,
we incorporated chemotherapy exposure, dosing, and
timing between courses in our data collection. This study
also drew on patient opinion to elicit the most important
symptoms reported on a symptom battery. In doing so, we
were able to identify hot flashes as a pressing problem
among Stage I–III and DCIS survivors. Hot flashes are
not typically assessed in symptom profiles of cancer
survivors, although they may follow chemotherapy-
induced menopause. Even when induced by aging, hot
flashes are known to affect sleep, a factor associated with
reduced productivity [2].

Consistent with Hansen et al. (2008), our results show
that fatigue is a factor associated with productivity [2].
Similarly, excellent health status was a factor associated
with relatively better productivity in our study, just as
“healthy behaviors” were in the Hansen study. Our sample
of survivors demonstrated mean group scores on the SF-36
that matched those of women of similar age who visit
primary care doctors. Their rates of absence from work
(<10% incidence in a 2-week period with absences
averaging 1 day) were comparable to healthy worker
norms. No survivors worked extra hours to compensate
for reduced productivity at work.

Our finding that absences were associated with higher
work productivity losses during the same time period are

consistent with the findings by Brouwer et al. (2002) who
found that about 25% of absent workers reported produc-
tivity losses at work preceding the absence and 20%
reported reduced productivity after returning to work from
a sickness absence [31].

Limitations include the combination of longitudinal
clinical data and cross-sectional productivity data. The
design does not allow for the determination of causality
with regard to productivity. Similarly, this was not an
intervention study and so did not include a control group.
Rather, we provide productivity loss estimates bench-
marked to healthy worker norms using the widely used
Work Limitations Questionnaire. Similarly, we compare our
results across Stages, including Stage 0 or ductal carcinoma
in situ (DCIS). These factors combined with the relatively
small sample size of 83 make these preliminary results only
more robust. Finally, the results may not be generalizable to
the larger US population given the demographics of the
Rochester, New York area. According to the American
Community Survey (2006), Monroe County, in which
Rochester is located is predominantly white (79.2% cf.
US 73.9%) [32].

Implications for clinical practice include the impor-
tance of inquiring about and managing hot flashes in
survivors, which were associated with both significant
symptom complaints and reduced productivity in our
study. Breast cancer survivors may be assisted at work by
better identification and treatment of hot flashes and
fatigue. Gabapentin has been shown to reduce hot flashes
in breast cancer patients [33], yet in January 2008 the
FDA issued an alert noting an unexpected increase in
suicidal ideation and behavior in patients exposed to anti-
epileptics including gabapentin [34]. Given the preva-
lence of anti-depressant use and active clinical depression
in our subjects, future research should examine interac-
tions between gabapentin for the treatment of hot flashes
and adverse side effects.

Table 2 Lost work productivity (WLQ Index) among employed
survivors of ductal carcinoma in situ or stage 1–II breast cancer >=
12 months after treatment completion: (OLS regression with robust
standard errors, n=62)

WLQ Index Coefficient
(Robust SE)

P

Age −0.06 (0.04) 0.17
Married −1.84 (0.63) 0.01
Income (Personal earned, $1,000s/year) −0.03 (0.01) 0.01
Stage I 1.63 (0.61) 0.01
Stage II 3.05 (0.73) <0.001
Fatigue 1.55 (0.78) 0.05
Excellent Health Status −1.38 (0.77) 0.08
Hot Flashes 2.18 (0.55) <0.001
Constant 4.83 (2.37) 0.05
p>F=0.0000 F
Adjusted R-squared=0.4740

All p-values are two-tailed.

Table 3 Absences among survivors of ductal carcinoma in situ or
Stage I–II breast cancer poisson regression (n=63)

Absences (last 2 weeks) Incidence Rate
Ratios (SE)

P

Primary caregiver of a child or other
dependent

8.62 (9.55) 0.05

Married 0.06 (0.05) 0.002
p>chi2=0.0054
Pseudo R-squared=0.2016

All p-values are two-tailed.
Exposure: Typical number of hours worked in a 2-week period
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