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A B S T R A C T

Purpose
To identify the frequency of and factors associated with changes in employment among
cancer survivors.

Methods
This prospective cohort study took place in the context of the population-based Cancer Care
Outcomes Research and Surveillance Consortium. Patients with nonmetastatic lung or colorectal
cancer who survived approximately 15 months after diagnosis without cancer recurrence provided
their self-reported employment status, employment experiences, and changes in insurance
coverage at 4 and 15 months after diagnosis. Multiple logistic regression was used to relate
sociodemographic and disease factors to the probability of labor force departure.

Results
Among 2,422 eligible patients, employment declined from 39% to 31% over the 15 months after
cancer was diagnosed. Labor force departures attributable to cancer occurred in 17% of those
employed at baseline. Factors associated with significantly higher rates of labor force departure were
lung versus colon cancer, stage III versus I or II disease, lower educational and income levels, and,
among colorectal patients, older age. Married women were significantly more likely than unmarried
women to leave the workforce. Only 2% of patients lacked health insurance during the study period.

Conclusion
Most employed patients with nonmetastatic lung or colorectal cancer return to work, but
approximately one sixth of patients leave the workforce, particularly those with worse prognoses
or lower socioeconomic status. Potential economic effects must be considered in management
decisions about cancer.

J Clin Oncol 28:1700-1705. © 2010 by American Society of Clinical Oncology

INTRODUCTION

There is estimated to be more than 11 million people
in the United States with a personal history of can-
cer.1 Cancer disrupts patients’ lives in many ways.
One potential sphere is employment. Some patients
may have to reduce their time at work, become tem-
porarily disabled, or quit or lose their employment
to receive treatment or deal with residual physical or
psychological effects of their cancer.2 Moreover, in
the United States, such changes in employment sta-
tus may also lead to changes in health insurance
coverage. A study in 2000 found that 18% of cancer
survivors were unable to work because of health
problems compared with only 10% of matched con-
trols.3 A further 27% were limited in the amount or
kind of work they could do. Instances of demotion,
denial of promotion, and undesirable transfers have
been reported.4,5

Almost all prior studies of the effect of cancer
on employment have focused on patients with
breast cancer.6-16 This study sought to describe the
frequency of altered employment status after a diag-
nosis of colorectal or lung cancer; to relate changes
in employment status to changes in insurance; and
to assess the patient sociodemographic, disease,
and treatment characteristics that may predict
such changes.

METHODS

Study Design

This analysis was carried out using data collected by
the Cancer Care Outcomes Research and Surveillance
(CanCORS) Consortium. This study has been described in
detail elsewhere.17 CanCORS is a collaboration of seven
research sites from around the United States funded by the
National Cancer Institute and the Department of Veterans
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Affairs to evaluate the quality of cancer care. The CanCORS study was ap-
proved by the institutional review boards at each site.

Between May 2003 and December 2005, each site identified, through
either a rapid case registry or from administrative data, a population-based
sample of patients with newly diagnosed lung or colorectal cancer. The pri-
mary data sources in CanCORS were patient surveys and medical record
review. Data were collected about the care that the patients received during
different stages of illness (including diagnosis, treatment, surveillance for re-
current disease, and palliation), comorbidity, outcomes, and information
about patient and provider preferences and behaviors. Patients were inter-
viewed by telephone an average of 4 months after diagnosis (baseline survey)
and again at an average of 15 months after diagnosis (follow-up survey).
Patients who became too ill to participate or who would rather have a close
relative or other caregiver respond could elect a surrogate respondent. There
were long and short versions of the survey; the latter was used for patients who
were not willing to answer the full survey. Spanish- and Chinese-language
versions of the surveys were administered by bilingual interviewers.

Cohort Selection

For this analysis, we identified patients alive at the time of the baseline
survey with stage I to III (nonmetastatic) lung or colorectal cancer at presen-
tation, who were alive and completed the follow-up survey, who had com-
pleted primary therapy at the time of the follow-up survey, and who had not
experienced a recurrence of their cancer within 15 months of diagnosis.

Analytic Variables

The dependent variables for the analysis were based on questions from
the CanCORS follow-up survey in which surviving patients were asked,
“When you were diagnosed with your (cancer) were you working in a job for
which you got paid?” Self-employed respondents were instructed to answer
“yes.” Patients were then asked, “Are you now working in a job for which you
get paid?” If they had been working at any of these time points, they were then
asked specifically about whether they had taken a leave of absence, changed
jobs, declined job advancement, quit, or been fired. Respondents were also
asked detailed questions about their health insurance and whether their insur-
ance status changed at any time after the diagnosis of cancer.

Disease and treatment factors were obtained from the baseline and
follow-up surveys and medical records. Race and ethnicity were self-reported

Table 1. Patient Demographics and Clinical Characteristics

Demographic or
Clinical Characteristic

All Patients

% of Patients
Working
Before

Diagnosis

% of Patients
Working at
15 MonthsNo. %

Total 2,422 100 39 31
Age at diagnosis, years

21-49 236 10 76 65
50-54 224 9 78 66
55-59 291 12 63 52
60-64 332 14 49 35
65-69 395 16 30 21
70-74 354 15 19 15
75-79 318 13 11 9
80� 272 11 5 4

Sex
Male 1,282 53 42 33
Female 1,134 47 35 28

Race/ethnicity
Non-Hispanic white 1,788 74 36 30
African American 292 12 45 29
Hispanic/Latino 145 6 48 31
Asian 71 3 54 48
� 1 race 72 3 36 29

Marital status
Married 1487 63 41 33
Unmarried 935 37 33 26

Income at baseline, $
� 10,000 165 7 25 10
10,000-15,000 245 10 22 11
15,000-20,000 212 9 26 16
20,000-40,000 697 29 32 25
40,000-60,000 483 20 41 36
60,000-80,000 205 8 54 42
80,000-100,000 173 7 58 49
100,000-120,000 100 4 60 51
120,000� 141 6 70 65

Highest educational
level attended

Elementary 140 6 25 14
High school 946 39 35 24
College/vocational 892 37 42 35
Graduate school 444 18 46 40

Insurance at baseline
Private 1,767 73 43 35
Public� 1,464 60 19 14
None 47 2 53 30

Primary cancer site
Lung 812 34 32 21
Colorectal 1,610 66 42 35

Stage
I 1,031 43 38 30
II 732 30 39 31
III 639 27 39 32

Chemotherapy†
Yes 972 40 50 37
No 1,449 60 31 26

Comorbidity
Total lung cancer 812
Total CRC 1,610
Heart attack

Lung cancer 114 14 18 6
CRC 147 9 19 14

(continued in next column)

Table 1. Patient Demographics and Clinical Characteristics (continued)

Demographic or
Clinical Characteristic

All Patients

% of Patients
Working
Before

Diagnosis

% of Patients
Working at
15 MonthsNo. %

Heart failure
Lung cancer 59 7 10 9
CRC 78 4 22 18

Stroke
Lung cancer 73 9 23 14
CRC 121 7 20 14

Lung disease
Lung cancer 301 37 30 17
CRC 198 12 30 27

Diabetes
Lung cancer 109 13 22 16
CRC 325 20 28 24

Other
Lung cancer 361 44 38 28
CRC 983 61 51 42

Abbreviation: CRC, colorectal cancer.
�Public insurance includes Medicare, Medicaid, or Veterans Affairs/mili-

tary insurance.
†Chemotherapy indicates receipt of chemotherapy before baseline survey as

part of treatment for cancer.
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on the baseline survey. On the basis of prior knowledge of factors likely to
influence employment status, age, sex, race/ethnicity, marital status, level of
schooling, baseline household income level, insurance coverage, cancer type,
presenting stage, and receipt of chemotherapy at any point were chosen for
evaluation in regression modeling; the final model was obtained using forward
selection on all variables and two-way interactions with a significance thresh-
old of P � .05. Each of these variables was measured with an item response rate
of greater than 99%, except for income, which had an item response rate of
89.6%. Because of item nonresponse, all analyses reported here were per-
formed on a multiply-imputed data set using standard statistical methods for
multiply-imputed data. Imputations were performed using sequential regres-
sion multiple imputation, an iterative imputation procedure in which each
partially observed variable is regressed on all observed and imputed variables.

Statistical Analysis

We calculated frequencies of labor force departure separately within
various categories defined by our independent variables. An overall estimate of
excess labor force departure as a result of cancer was calculated by comparing
the observed number of employed patients with that expected at follow-up in
each age bracket; expected total employment was obtained by multiplying the
number of patients in the age bracket at follow-up by the employment rate in
that bracket just before diagnosis, which represents the expected number in
this cohort at follow-up in the absence of any cancer or treatment effects on
employment rate. Job loss as a result of retirement was accounted for by
calculating the proportion of patients who would have moved from one age
bracket into the next (eg, crossing the usual retirement threshold of age 65)
over the course of the 15-month observation period, after which they would be
analyzed against the expected employment levels in their new bracket.

We also conducted descriptive analyses of reported experiences in the
workplace and alterations in insurance among the patients employed at base-
line and alive at follow-up. Subsequently, the analytic cohort was restricted to
patients who were younger than 75 years old and employed at diagnosis
because most changes in employment status seemed to be concentrated within
this group. We conducted exploratory analyses to identify and describe asso-
ciations between each of the independent variables and a negative alteration in
employment or insurance status. Significantly associated predictor variables
were then analyzed in a multivariable logistic regression model to identify the
sociodemographic and disease factors independently associated with labor
force departure. A similar model was created for insurance loss, but that end
point was uncommon, so estimates of effect size are not presented.

RESULTS

Cohort Characteristics

The participation rate in the larger CanCORS study was 66.1%,
and the absolute response rate to both the baseline and follow-up
surveys was 49.3%. CanCORS included 10,180 patients who com-
pleted a baseline survey. Of 7,242 patients alive and eligible on follow-
up, a follow-up survey was completed by 5,844 (81% follow-up rate).
Of those, 2,422 patients were nonmetastatic at baseline and, at the time
of follow-up, had completed all treatment and were alive and without
recurrence. These patients were included in our analysis. The demo-
graphics and clinical characteristics of the cohort are listed in Table 1.
Appendix Table A1 (online only) lists the characteristics of the sam-
ples from which the cohort was drawn. Both nonrespondents and
patients who died before follow-up tended to be older, unmarried,
and have lower income and later stage of lung cancer. White and Asian
patients seemed to have similar experiences in our data set, as did
African American and Hispanic/Latino patients; thus, these groups
were combined for analysis.

Overall Employment Trends

Among the 2,422 survivors, 936 (39%) were employed at diag-
nosis. At follow-up, only 693 of these patients (29%) were employed.
Of note, 48 individuals not employed at the time of their diagnosis
were employed at follow-up, resulting in an overall employment rate
at follow-up of 31%. Because 70% of the cohort consisted of patients
age 60 and older, some workforce departure would be expected over a
15-month follow-up even in the absence of cancer (Fig 1). Figure 2
and Table 2 show the observed versus expected workforce departure
rates, accounting for the cohort’s aging. Clearly, most labor force
departure attributable to cancer occurred in patients younger than age
75. Among all patients younger than 75 who were employed at diag-
nosis and survived to follow-up, excess labor force departures oc-
curred in 17%.

Multivariable Analyses

On logistic regression predicting job loss, there were significant
interactions for patients with different groupings of selected charac-
teristics that were related to hypotheses. Main effects are listed in Table
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Fig 1. Workforce departure by (A) age and (B) income stratum. Vertical bars
denote 95% CIs for the rate within each stratum.
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3, whereas the effects of various interactions are listed in Appendix
Tables A2 to A4 (online only). Lung cancer was associated with higher
risk of departing the workforce than colon cancer, as was later stage
disease. For example, the adjusted odds ratio for patients with stage I to
II lung cancer versus colorectal cancer younger than age 60 was 2.8
(95% CI, 1.5 to 5.2; P � .001), and for stage III disease, it was 6.1 (95%
CI, 2.8 to 13.2; P � .001). Differences between African American or
Hispanic patients and white or Asian patients varied with age and
income level but did not reach statistical significance. Better educated
survivors were less likely to leave the workforce. Examination of the
relationship of marital status with workforce departure suggested that
at lower income levels, married women were more likely than unmar-
ried women to leave the workforce (adjusted odds ratio for unmar-
ried v married women � 0.36; 95% CI, 0.15 to 0.90; P � .03), whereas
there was no significant difference among men regardless of income.
Across all income levels, older patients were either equally likely or
more likely to leave the workforce than younger patients. After adjust-
ing for other variables, however, the difference in workforce departure
between older and younger patients was only statistically significant
(P � .05) among higher income patients with colon cancer.

Experiences in the Workplace

On the follow-up survey, some patients who had been employed
at baseline reported adverse experiences at work, such as being passed

over for promotion or being treated differently by coworkers, but
these experiences were not common and were not related to labor
force departure. Not unexpectedly, 39% of patients missed some time
at work, and 31% felt that their work suffered. Ten percent of em-
ployed patients quit work, although it is not known whether some of
these patients did so voluntarily. Five percent of patients reported
being fired.
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Fig 2. Expected versus actual employment status at approximately 15 months
after diagnosis.

Table 2. Expected Versus Actual Employment Status at Approximately 15 Months After Diagnosis

Employment

Age Group (years)

21-49 50-54 55-59 60-64 65-69 70-74 75-79 80-84 85�

Expected employment rate, % 76 78 63 49 30 19 11 5 4
Actual employment rate, % 64 65 55 39 24 17 11 5 4

NOTE. An overall estimate of excess labor force departure as a result of cancer was calculated by comparing the observed number of employed patients with that
expected at follow-up in each age bracket; expected total employment was obtained by multiplying the number of patients in the age bracket at follow-up by the
employment rate in that bracket just before diagnosis, which represents the expected number in this cohort at follow-up in the absence of any cancer or treatment
effects on employment rate.

Table 3. Logistic Regression Model of Main Effects Predicting
Workforce Departure

Variable

Estimated
Odds Ratio
Coefficient�

Estimated
95% CI

Intercept 1.17 0.28 to 4.91
Age � 60 years 0.33 0.07 to 1.54
Female sex 1.75 0.74 to 4.14
Race (1 � African American/Hispanic,

0 � white/Asian) 2.41 0.54 to 10.69
Unmarried 1.52 0.77 to 3.02
Female sex � unmarried 0.24 0.08 to 0.72
Lung cancer v colorectal cancer 2.83 1.54 to 5.19
Chemotherapy receipt 1.36 0.92 to 2.02
Education (1 � elementary, 2 � high school,

3 � college, 4 � graduate) 0.76 0.62 to 0.95
Public health insurance 1.42 0.76 to 2.66
Stage III v I or II 1.65 1.01 to 2.69
Lung cancer � stage III 2.16 0.97 to 4.82
Lung cancer � age � 60 years 0.49 0.23 to 1.04
Race � age � 60 years 1.28 0.55 to 2.98
Income.low† 0.41 0.23 to 0.70
Income � $40,000 2.12 0.62 to 7.28
Female sex � income � $40,000 0.62 0.22 to 1.75
Unmarried � income � $40,000 0.26 0.07 to 1.00
Female sex � unmarried � income � $40,000 6.55 0.98 to 43.87
Public insurance � income � $40,000 0.82 0.33 to 2.06
Age � 60 years � income.low 2.08 1.15 to 3.74
Age � 60 years � income � $40,000 0.48 0.13 to 1.81
Race � income.low 0.79 0.43 to 1.46
Race � income � $40,000 1.84 0.44 to 7.70

�Odds ratio coefficient represents the exponentiated value of the regression
coefficient in the logistic regression model. Thus, for instance, if a patient with
stage III lung cancer and a patient with stage III colorectal cancer have
identical values of all other covariates, then the model predicts that the odds
of workforce departure of the patient with lung cancer are 2.83 � 2.16 � 6.11
times the odds for the patient with colorectal cancer.

†Income.low is defined as follows: (1/10,000) � (X–max�0, (X–40,000)� ),
where X � midpoint of patient’s income bracket. Thus, a patient whose
income falls into the $15,000 to $20,000 bracket has an income.low value of
1.75. A patient whose income is greater than $40,000, by contrast, has an
income.low value of 4.
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Insurance

Overall, only 2% of patients reported being without insurance
at diagnosis, baseline, or follow-up. On the follow-up survey, only
12% of survivors had experienced a change in their insurance
coverage since the time of the baseline survey. Among those who
reported a change in insurance, 26% reported that it was better,
48% said that it was about the same, and 26% said that their
insurance coverage was worse than it was before diagnosis. Higher
income, older age, and having public insurance were all signifi-
cantly associated with a lower probability of insurance loss. As
could be expected, loss of employment was associated with loss of
insurance, although the association did not reach statistical signif-
icance after adjusting for other variables. Overall, only 29 patients
reported losing health insurance coverage completely between di-
agnosis and follow-up.

DISCUSSION

Many cancer survivors face challenges that extend beyond strictly
medical issues, including their ability to continue working and main-
tain insurance coverage. Prior research on this topic is dominated by
cross-sectional or retrospective studies.18 Prospective studies like ours
have focused mainly on patients with breast cancer and have shown
that most employed patients return to work19 and that some are able
to work through cancer treatment.4 This study adds to the literature by
exploring these issues in patients with lung or colorectal cancer and
presenting estimates of workforce departures that can be attributed to
patients’ cancer.

In our study, 74% of patients employed at diagnosis were also
employed at follow-up. This compares favorably to the rate of 62%
found by Spelten et al19 in their review of the employment literature
related to cancer. When adjusted for age-related workforce depar-
ture, the excess rate of workforce departure was 17%. Moreover,
we found little evidence that cancer survivors experience overt
discrimination at work. In our study, younger, less educated, and
lower income patients were particularly prone to depart from the
workforce. If a young cancer survivor departs the workforce per-
manently because of cancer, the cumulative loss of potential earn-
ings is enormous.3 Bradley et al20 found the effect of breast cancer
on labor force departure to be twice as great in African American
women than in white women. Our study did not find conclusive
evidence of racial differences after adjusting for factors such as age,
education level, and income, although we had only limited statis-
tical power to investigate this effect in all subgroups, particularly
among older patients. The finding that wage loss is associated with
lower sociodemographic status has been reported in other con-
texts.21 For example, Lauzier et al6 found that lower education,
shorter tenure in a job, part-time work, and self-employment were
all associated with wage loss in a prospective cohort of women with
breast cancer in Quebec, Canada. Rothstein et al22 found manual
laborers to be most likely and professionals least likely to have their
job duties reassigned on return to work. Drolet et al13 reported that
being unionized was protective for these workers.

We did not find an association between receipt of chemother-
apy and workforce departure. However, more advanced disease is
understandably a barrier to work that has also been observed in
other studies.2 Cancer and its treatment often leave patients with

disabilities that may be subtle or pronounced, such as difficulty
with memory and concentration (so-called chemo-brain) or fa-
tigue that can interfere with the ability to perform work-related
tasks. In one survey of working-age cancer survivors, 17% reported
that they were unable to work because of physical, mental, or
emotional problems.23 Although data on cancers other than breast
cancer are limited, survivors of brain tumors, leukemia, and head
and neck cancers may be particularly vulnerable.2 In addition to
the direct effects of cancer, logistical burdens related to care may
also lead to workforce departure.

Insurance loss did not seem to be a significant problem for
CanCORS participants. This may have been partly related to selection
into the cohort for some patients, such as those in the Veterans Affairs
sites. Married women of lower incomes were significantly more likely
than unmarried women to stop working,24 possibly because they may
have a spouse who is the primary source of health insurance or income
in their households, resulting in more flexibility to leave the work-
force. Similarly, patients near age 65 years may be more likely to leave
work as they become eligible for Medicare insurance. Patients who
exited the workforce seem to have either obtained public insurance (ie,
those age � 65 years) or insurance through a family member (ie,
married women). Patients younger than age 65, unmarried patients,
and patients who are the primary breadwinners may not be able to do
so as easily.

A recent study found that workers with health coverage at
cancer diagnosis were no more likely to alter employment after
treatment than similar insured workers without cancer but that
cancer survivors with no employer-related health insurance were
more likely to stop working, switch jobs, or cut back from full-time
to part-time work than other workers with health insurance.25

There are some protections in place for patients who depart the
workforce. Examples include the Consolidated Omnibus Budget
Reconciliation Act, which allows workers to maintain their health
insurance for 18 months after losing or leaving a job, and the
Health Insurance Portability and Accountability Act (HIPAA),
which prohibits insurers from denying or limiting coverage be-
cause of pre-existing conditions. However, Consolidated Omnibus
Budget Reconciliation Act premium surcharges are not controlled
and can be insurmountable for patients who are unemployed, and
the HIPAA provisions do not apply to employers with less than
20 workers.

Our study has some limitations. Although the goal of Can-
CORS was to create a population-based cohort of patients, non-
participants may have differed from participants. Nonetheless,
participants in CanCORS have been shown to be demographically
similar to population-based samples with these cancers in Surveil-
lance, Epidemiology, and End Results registries.26 However, the
older age distribution of the cohort resulted in less than half of
the patients being employed at diagnosis and somewhat limits the
power to study employment trends. Among participants, there was
further attrition between the baseline and follow-up surveys for a
variety of reasons, including death, and these patients may have
experienced even greater rates of workforce departure than pa-
tients able to complete the follow-up survey. We did not have
information on the specific types of jobs patients had. We also did
not know whether patients had other sources of support, such as
disability benefits, which may have affected their decision making
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regarding returning to work. Finally, insurance loss was an uncom-
mon problem in our study cohort, so we were unable to explore
this issue in great depth.

We found that approximately 80% of patients with colorectal
and lung cancer who survive their cancer are able to return to work.
However, patients who are most vulnerable to the negative eco-
nomic consequences of cancer are those with the most need of
support—those with the fewest resources and the most advanced
disease. These findings are worthy of consideration in several types
of policy decisions. For example, employers have an interest in
choosing health plans with adequate resources to assist survivors to
return to work. Moreover, because primary cancer treatment often
takes longer than 12 weeks to complete, federal and state govern-
ments should consider lengthening the duration of guaranteed
medical leaves in the workplace. Finally, patients may benefit from
discussions with clinicians about the possibility that their cancer
could impact their ability to work. Ultimately, new strategies to
limit cancer-related disability will be important to minimize dis-
ruptions in employment.
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