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a  b  s  t  r  a  c  t

Employment-contingent  health  insurance  may  create  incentives  for ill workers  to  remain  employed  at  a
sufficient  level  (usually  full-time)  to  maintain  access  to  health  insurance  coverage.  We  study  employed
married  women,  comparing  the  labor  supply  responses  to new  breast  cancer  diagnoses  of  women  depend-
ent  on  their  own  employment  for health  insurance  with  the responses  of women  who  are  less  dependent
on  their  own  employment  for health  insurance,  because  of  actual  or potential  access  to  health  insurance
EL classification:
13
01

eywords:
ealth insurance

through  their  spouse’s  employer.  We  find  evidence  that  women  who  depend  on  their  own  job  for  health
insurance  reduce  their  labor  supply  by less  after  a diagnosis  of  breast  cancer.  In  the  estimates  that  best
control  for  unobservables  associated  with  health  insurance  status,  the hours  reduction  for  women  who
continue  to  work  is  8 to 11%  smaller.  Women’s  subjective  responses  to questions  about  working  more  to
maintain  health  insurance  are  consistent  with  the  conclusions  from  observed  behavior.

© 2013 Elsevier B.V. All rights reserved.
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policy a spouse or other dependent who loses job-related coverage,
without waiting until the next open enrollment cycle. However,
abor supply

. Introduction

When workers are faced with serious health conditions that
equire expensive treatment and long periods of recovery, provi-
ion of health insurance through an employer can complicate their
ecisions. Although workers may  want to invest in their health
y taking time away from work for treatment and recovery, their
emand for health insurance rises because of the increased risk
f health care expenses. Employer-provided health insurance is
ften only offered to or taken up by full-time employees, in which
ase ill workers must also work enough hours to keep their health
nsurance benefits. The potential loss of insurance coverage (or an
ncreased cost of health insurance if workers reduce hours and
urchase coverage) therefore raises the cost of forgoing work for

reatment (or recovery) (Bradley et al., 2006). The need to main-
ain labor supply at a level sufficient to keep health insurance
ould have adverse health consequences; work could conflict with

∗ Corresponding author.
E-mail addresses: cjbradley@vcu.edu (C.J. Bradley), dneumark@uci.edu

D. Neumark), scott.barkowski@uci.edu (S. Barkowski).
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ecovery, or it could influence treatment decisions or adherence
ith a treatment plan.

Workers who  become ill and lose their employer-provided
ealth insurance have limited alternative options to obtain

nsurance. One possibility is continuing coverage through the Con-
olidated Omnibus Budget Reconciliation Act of 1985 (COBRA).
owever, former employees pay the full cost of group coverage, and

he policy is usually limited to 18 to 36 months – making contin-
ation of coverage via COBRA a prohibitively expensive option for
any and only a temporary measure even for those who can afford

t.1 Alternatively, the Health Insurance Portability and Accountabil-
ty Act of 1996 (HIPAA) allows employees to add to their insurance
IPAA offers no protection to many ill workers, including those

1 The American Recovery and Reinvestment Act (ARRA) of 2009 provided a
remium reduction (to 35% of premiums) for continuation coverage for eligible

ndividuals who were terminated involuntarily from employment through May 31,
010. Individuals who qualified paid reduced premiums for up to 15 months, as long
s  they were not eligible for another group health plan or Medicare (United States
epartment of Labor, Employee Benefits Security Administration, 2011).

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jhealeco.2013.06.008&domain=pdf
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hose spouses are not employed and those with employed spouses
hose employer does not offer health insurance coverage for fam-

ly members.2 The Family Medical Leave Act (FMLA) entitles eligible
mployees of covered employers to take unpaid, job-protected
eave for specified family and medical reasons with continuation
f group health insurance coverage (United States Department of
abor, Wage and Hour Division, 2012). However, not all workers are
overed by FMLA and some workers may  fear that using FMLA will
esult in adverse consequences at work. Nonetheless, FMLA seems
ikely to mute the extent to which people with health shocks are
onstrained to remain at work and not reduce their hours.

This paper studies labor supply changes following health shocks,
omparing married women newly diagnosed with breast cancer
nd dependent on their own job for health insurance to simi-
ar women who are insured through a spouse’s policy or with
ccess to insurance through a spouse. We  survey these women
hree times to cover three distinct periods: just prior to diagno-
is (retrospectively) and two and nine months after initiation of
reatment. By focusing on the time period immediately following
reatment initiation, we observe labor supply behavior when treat-

ent demands are greatest and therefore entail decisions about
abor supply (including whether to remaining employed).

We include a core set of analyses that replicate Bradley et al.
2006), but we use a sample specifically constructed to address the
elationship between labor supply and dependence on one’s job for
ealth insurance in a breast cancer context. Moreover, we present

 number of new analyses based on comparisons of women who
epend on their jobs for health insurance to subsets of women who
re less dependent on their own employment for health insurance
ut who are more likely to be similar in terms of unobservables
uch as job characteristics and commitment to work. The alterna-
ive comparisons are intended to better account for unobserved
eterogeneity associated with the prior choice of health insurance
ource that could affect labor supply changes over time, perhaps
lso including labor supply in responses to a new diagnosis of breast
ancer. When we simply compare women offered health insurance
hrough their employer (which we term ECHI, for “employment-
ontingent health insurance”) to those without ECHI, differences
n labor supply behavior may  be driven by the other differences
etween women who do or do not have ECHI, or differences in
heir jobs. In contrast, for example, one new comparison we  intro-
uce restricts attention to women offered ECHI, and distinguishes
etween those who enrolled in ECHI and those who  declined (and

nstead took insurance through their spouses’ employers). Women
ffered ECHI are likely to have more similar types of jobs and
areers, so among those offered ECHI, the difference between those
omen who do and do not enroll should better isolate differences

n labor supply responses attributable solely to how dependent
hey are on their own job for insurance. A second comparison is
gain only among the more homogeneous group of women  with
CHI, but contrasting those who have the option to switch to a
pouse’s policy with those who do not.

Finally, as an alternative method of accounting for unobserved
eterogeneity associated with labor supply changes and the prior
etermination of the source of health insurance, we  constructed a

ample of demographically-similar women from the Current Pop-
lation Survey (CPS) (United States Department of Labor, Bureau of
abor Statistics, 2002), who we assume were healthy and did not

2 Although not relevant to our study period, the Patient Protection and Affordable
are  Act (ACA) will expand Medicaid coverage to very low-income workers who lose
mployer-provided coverage and allow others without employer-provided cover-
ge to purchase health insurance on exchange markets (Kaiser Family Foundation,
011).
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et a cancer diagnosis. When we  combine the two samples, we  add
nother level of differencing that removes the potential influence
f differences in how labor supply evolves over time for women
ith and without ECHI.

. Research on labor market incentives and
mployer-based health insurance

The studies most relevant to our investigation directly examine
hanges in labor supply following a health shock, although only a
andful of studies fit this description, implying a substantial gap in
he literature that the current study can help to fill. There are also
tudies of “job lock” – the hypothesis that workers remain in their
urrent job to retain health insurance. These studies are related
ecause they link the need for health insurance to being “locked”

nto a job. The literature on job lock is larger, but because it does
ot pertain to health shocks per se, we  focus in this brief literature
eview on studies that incorporate health status of the employee
or their dependents) into their analyses.

.1. Labor supply and health conditions

We  are aware of three studies of labor supply that report evi-
ence on how workers with employer-provided health insurance
espond to illness. In a study using primary data collected from a
ample of married women in Detroit newly diagnosed with breast
ancer, women with ECHI were significantly more likely to remain
mployed than were women  with insurance provided by another
ource; similarly, ECHI moderated the negative impact of can-
er on weekly hours worked (Bradley et al., 2006). Specifically,
omen with ECHI were 10 percentage points more likely to remain

mployed six months after diagnosis than women with insurance
hrough another source, rising to 17 percentage points 18 months
fter diagnosis.

Paralleling these findings, Tunceli et al. (2009), using data from
ancer survivors two to six years following diagnosis, and a non-
ancer sample drawn from the Health and Retirement Study (HRS),
eported higher employment rates after a cancer diagnosis for
hose with ECHI compared to those who  had an alternative source
f health insurance or who were uninsured. Relative to changes for
hose with and without ECHI in the non-cancer sample, they found
ositive influences of ECHI on remaining employed (or remaining
mployed full-time) and on staying in the same job.

Finally, using the HRS to identify respondents with a broad range
f health shocks, and a comparison group without health shocks to
ontrol for differences in change in labor supply associated with
nsurance source, Bradley et al. (2012) found that for some specifi-
ations of health shocks ECHI encourages continued employment
f men, although not of women. In particular, this was true for
ealth shocks mainly associated with higher future costs of health
are rather than current morbidity that could itself directly reduce
mployment. Thus this literature, although sparse, generally sug-
ests that ECHI dampens the negative labor supply response to
llness, presumably because employees with ECHI work at higher
evels following illness to maintain their insurance.

One likely reason for the small quantity of research on how
abor supply responses to illness are affected by employer-provided
ealth insurance is that in national databases such as the HRS, the
revalence of illness and/or poor health status – especially among
mployed individuals – is too low to provide adequate sample sizes
or study. Furthermore, illnesses are heterogeneous in type, sever-

ty, and treatment, and few studies collect sufficient detail on illness
nd treatment to adequately control for these differences. Thus,
esearchers seeking to study this topic are limited by the secondary
ata sources available. This motivates efforts to collect primary data
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rom a sample of individuals with a similar disease followed by
imilar treatments, as we have done for the research in this paper.

.2. Job lock

The first published paper on the topic of job lock induced by
CHI (Cooper and Monheit, 1993), suggested that the phenomenon
as important. Studying a sample of workers aged 25 to 55, they

stimated that ECHI reduced the likelihood that a worker changed
obs by 25% among married males, the group with the strongest
abor force attachment, and up to 38% for married females, the
roup with the weakest attachment. However, a major criticism
f Cooper and Monheit’s research was that it suffered from biases
wing to endogeneity of health insurance that can lead to corre-
ations of health insurance status with job characteristics such as
ensions, life insurance, sick leave, and paid vacations, as well as
ages and working conditions. These other factors may  attract less
obile or more committed workers, leading to estimated effects on

ob mobility that are wrongly attributed to ECHI. Madrian (1994)
ttempted to address these issues using difference-in-differences
stimators to isolate job lock by comparing groups with differences
n their demand for health insurance. She used three different prox-
es for the demand for ECHI, including the availability of insurance
overage from other sources, family size, and the occurrence of

 pregnancy (with the second and third proxies indicating higher
xpected future health expenses). Madrian found evidence that job
ock reduced voluntary job changes by 25% (or 4 percentage points,
rom 16% to 12%).

Kapur (1998) re-analyzed Madrian’s data and specifications, and
n part due to data issues and in part due to specification issues
ound much smaller and statistically insignificant estimates for
ome specifications. Kapur also used a refined version of Madrian’s
pproach, relying on the interaction of double insurance cover-
ge (by one’s own employer, and access through a spouse) and
easures of health status to estimate job lock. She also incor-

orated additional measures of health status including medical
onditions, nights in a hospital, emergency department visits, med-
cal visits, prescribed medications, and medical expenses. Using her
ramework and data, Kapur found small, precise, and insignificant
stimates of job lock, in sharp contrast to Madrian’s results.

Gilleskie and Lutz (2002) made a significant departure from
he rest of the job lock literature in using a structural model-
ng approach to estimate the influence of health insurance on job

obility. Unlike previous work that identified effects by narrowing
own comparison groups to be as similar as possible, Gilleskie and
utz relied on a dynamic optimization model of employment tran-
itions, the offer of ECHI, and the acceptance of ECHI to explicitly
ccount for unobserved individual characteristics that are corre-
ated with the choice of insurance source, incorporating new data
from the 1979 National Longitudinal Survey of Youth) on the offer
f ECHI by employers. Gilleskie and Lutz found no evidence of job
ock for married men  and only a modest effect for unmarried men.

Like the more convincing evidence on job lock, in the cur-
ent paper we also pay close attention to unobserved (as well as
bserved) individual and job characteristics correlated with the
ffer or take-up of ECHI that can independently influence labor sup-
ly changes over time and, in particular, labor supply responses to

 health shock.

. Application to breast cancer
Female breast cancer survivors comprise the largest percentage
f all cancer survivors, approximately 23%, and the largest percent-
ge (41%) of all female cancer survivors (National Cancer Institute,
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011a). Five-year survival rates exceed 83% for women diagnosed
ith regional stage disease and 96% for women with local stage
isease (National Cancer Institute, 2011b). There are numerous
tudies of breast cancer’s impact on employment, motivated by the
act that with screening and earlier detection, working age women
ave become more likely to be diagnosed with and treated for the
isease. One study found that women with breast cancer were 17
ercentage points less likely to be employed than women in a non-
ancer control group six months following diagnosis, but by 12
nd 18 months following diagnosis, their likelihood of employ-
ent was  not statistically different (Bradley et al., 2007). Recent

tudies of breast cancer and employment also find modest declines
n employment; examining over 1,000 initially-employed women
iagnosed with breast cancer, Mujahid et al. (2011) report that
pproximately 90% were employed nine months following diag-
osis, although employment fell more for Latina women than for
hite women.

Although the evidence points to high rates of return to work on
verage, women with more extensive disease that requires sev-
ral months of chemotherapy and/or radiation may  experience
reater work interruption than women treated with surgery alone
Stephan, 2010). In addition to the time away from work required
or treatment, women  who  receive chemotherapy experience con-
iderable morbidity, which can negatively affect their ability to
eturn to work. For example, Hassett et al. (2009) reported return to
ork rates of 93% among over 3,200 employed and insured women,

ut those who  received chemotherapy were more likely to go on
isability, stop working, or retire relative to women who  did not
eceive chemotherapy. The effects of chemotherapy can continue
or several months or even years following the completion of treat-

ent (Bradley et al., 2007; Johnsson et al., 2011; Hassett et al.,
009).

Despite the morbidities imposed by breast cancer treatments,
omen have a strong incentive to continue working if they

re dependent on their jobs for health insurance. The cost of
reast cancer treatment for insured women in 2007 was  esti-
ated to be $66,489, and out-of-pocket expenses for women
ith employer-provided coverage were estimated to be $6,250

Gabel et al., 2009). Given high survival rates, once women are
uccessfully treated, their worries may  turn away from sur-
ival and toward the future costs of care for cancer surveillance,
econd primary cancers, and reoccurrence of the first primary can-
er.

Capitalizing on our knowledge of breast cancer’s impact on
mployment, and our past experience recruiting, enrolling, and
tudying breast cancer patients, we  designed a study to address the
ntersection of breast cancer, employment, and employer-provided
ealth insurance. The earlier research on employment and hours
esponses (Bradley et al., 2006) used a sample limited to a single
etropolitan area (Detroit, MI)  and collected limited information

n cancer treatment. Our current study of ECHI and breast can-
er was designed to overcome these limitations. Most importantly,
t targeted women who  received chemotherapy or radiation (or
oth), for whom the tensions between not working to recover and
orking to maintain insurance are sharp; these treatments are the
ost costly, and they are more likely to entail both considerable
orbidity and severe disease (making the chances of reoccurrence

igher). We  study women  with breast cancer because we  can deter-
ine disease severity and because treatment for a given disease

tage is quite uniform. These conditions allow us to isolate ECHI’s
ncentives without introducing noise due to differences in dis-

ases and treatments. The new data we  collected provide a more
omplete picture of how employer-provided health insurance
ffects labor supply responses to illness than has been available to
ate.
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. Data

.1. Cancer sample

Our study uses a quasi-experimental design to examine how
omen’s dependence on their job for health insurance influences

heir labor supply responses following a new diagnosis of breast
ancer. We enrolled 496 employed, married women within two
onths following surgery or initiation of chemotherapy or radia-

ion. The women had to have ECHI, or be covered by their spouse’s
mployer-provided health insurance.3 We  aimed to enroll women
ith chemotherapy and/or radiation, although a small number of
omen in our sample did not pursue these options and others were

ecommended against chemotherapy and/or radiation following
esults from surgery.4 The study was powered to detect statisti-
ally significant differences (p < .05) in the proportion subsequently
mployed six months following diagnosis between those with and
ithout ECHI, based on estimated effect sizes from prior work. In

hat prior work, 85% of women with ECHI and 70% of women with-
ut ECHI remained employed following diagnosis and treatment
Bradley et al., 2006). To detect this effect size, we required a min-
mum of 134 women in each group, but ultimately aimed to enroll
00 women with 250 in each group, anticipating that we would
etain 220 in each group throughout the study period.5 Enrolling
omen with health insurance through their spouse proved to be
ore difficult than anticipated because a greater share of eligible
omen was covered through their own employer than in our previ-

us study (Bradley et al., 2006). As a result, when enrollment ended,
e had 278 subjects with ECHI and 218 with insurance through

heir spouse’s employer-provided policy.
To obtain this sample, we collaborated with two  academic and

ne private non-profit hospital-based treatment centers and five
rivate oncology centers from urban and rural areas in Virginia.
ig. 1 traces out how we got from the initial subjects identified
o our analysis sample. We  reviewed the records of 5,840 breast
ancer patients to identify prospective study subjects. Inclusion
riteria were: married, between ages 21 and 64 years at the time of
iagnosis, employed at diagnosis, and insured either through their
wn employer or through a spouse’s employer (and not explic-
tly enrolled in insurance from both sources).6 Subjects had to be

ithout metastatic disease7 and within two months of initiating
hemotherapy and/or radiation (or for the few cases of women
ho did not receive these treatments, within two months following

urgery).
Letters were mailed to eligible subjects’ physicians (N = 749).

hysicians of three subjects refused to allow us to contact their
atients. We  mailed letters and consent forms to 746 women.

nterviewers then telephoned the women to screen for eligibil-
ty. Only 124 (20%) of eligible women refused to participate; 82
11.1%) were ineligible for the study because they had multiple

nsurance sources or were uninsured; and we were unable to con-
act 44 women (6%). If we include subjects who we were unable
o contact in the refusal rate (possibly passive refusals), the refusal

3 The spouse insurance group includes a handful of women  covered by their
pouse’s military insurance (5 of the 195 women in the final sample coded as spouse
nsurance).

4 There were 28 women  in the sample who did not receive chemotherapy or
adiation.

5 This sample size was  larger than what we  needed to detect the effect size for
hanges in hours of work based on the prior evidence.

6 The factor most responsible for exclusion from the sample was age greater than
r  equal to 65.
7 Treatment for metastatic disease is generally palliative without clear rules for
hen to stop chemotherapy.
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ate rises slightly (to 25.3%). Women  who refused were approxi-
ately two years older than retained subjects, and more likely to

e white.
We retained 92% of the sample over the nine-month study

eriod. Women  who dropped out of the study were comparable
o those retained in terms of age and insurance source, but were

ore likely to be white. Among those who  dropped out of the study
nd for whom we have cancer stage information, fewer had ductal
arcinoma in situ relative to those who completed the study (8%
ersus 16%), and more of the dropouts had Stage III cancer – 20%,
ersus 9% in the retained sample. Abbreviated surveys were com-
leted by 18 of the dropouts (47.4%), of whom 10 had ECHI and

 had insurance through their spouse. Only one of these women
eported that they were no longer working. Given the small num-
er of dropouts overall, we suspect their impact on the analysis is
inimal.8 Lastly, two  women died before completing all interviews

nd were removed from the sample.
Starting in the fall of 2007, we interviewed women  cov-

ring three periods: at enrollment (a retrospective interview
hat referred to the employment situation at diagnosis), during
hemotherapy or radiation treatment (approximately two  months
ollowing the initiation of treatment – in many cases coupled with
he same interview that collected the retrospective information),
nd approximately nine months following treatment initiation. The
ajority of women (85%) completed treatment by the last inter-

iew.
The questionnaire asked about subject and spouse demographic

haracteristics, job characteristics, job involvement, job satisfac-
ion, insurance characteristics, and mental and physical health
tatus. In addition to the telephone interview, we conducted audits
f subjects’ medical records. These audits extracted detailed infor-
ation about cancer stage, surgery, chemotherapy regimen, and

adiation. All interviews were audio recorded; quality control
hecks of the audio recordings against data entry revealed a data
ntry error rate below 1%.9 The last interview was  completed in
eptember 2011.10

.2. CPS control samples

The selection of ECHI is potentially endogenous, and could be
orrelated with other sources of changes in labor supply that occur
ver time independently of health shocks. To implement one of our
pproaches to this problem, we  constructed control samples of Vir-
inia residents who  are assumed healthy using the CPS. Because we
se the CPS data to control for labor supply changes over time, we
atched the spans between interviews in our cancer sample to the

xtent possible while maximizing the size of the sample extracted
rom the CPS. The cancer sample interviews were conducted on
verage two  and nine months from treatment initiation, which led
o an average span of three months between diagnosis and the
rst post-treatment interview and 12 months between diagnosis
nd the second post-treatment interview. To match the baseline
nd post-diagnosis interviews in the cancer sample, we chose CPS
espondents with a similar time span between interviews. We

sed the March supplement as the baseline interview for all CPS
espondents because it contains health insurance information. To
imic  the two-month interview, we matched CPS respondents to

8 The higher incidence of stage III cancer among dropouts may lead to more muted
abor supply reductions overall in the study sample, but should not affect differences
ssociated with ECHI.
9 The error rate was  defined as the number of incorrectly-entered responses out of

ll questions. The total number of questions varied, depending on the skip patterns
or a particular subject.
10 The questionnaire is available upon request.
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Fig. 1. Subject identification, enrol
he March supplement with the same individuals’ responses to the
asic monthly survey for the month of May.11 This implies that CPS
espondents who were in month-in-sample (MIS) 1 during March

11 The CPS follows households over time, not individuals; therefore, the matching
f  records for individuals over time occurs with some error. Our matching algorithm
s  nearly the same as that proposed by Madrian and Lefgren (2000). Subjects were

atched across surveys by comparing individual roster numbers that are retained
rom one survey month to the next. We  matched sex, race, and age (allowing a
ifference of minus one to plus three years) from one roster number to the next to
nsure that the correct individual answered each survey.
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, and retention for cancer sample.

ere matched to the same individuals’ records for MIS 3. Likewise,

IS  2 records were matched to MIS  4 records, MIS  5 to MIS  7, and
IS  6 to MIS  8.12 To match the span between the cancer interview-

es’ baseline and second interview, we  allowed a slightly wider

12 CPS respondents are interviewed for four months (MIS 1-4), not interviewed
or  eight months, and then interviewed for another four months (MIS 5-8). Thus,
espondents who were MIS 3, 4, 7, or 8 in March were excluded from our two-
onth CPS sample because they were out of the CPS sample during the follow-up

bservation period for our sample.
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ange for CPS respondents, selecting those with intervals from 9 to
2 months apart. Therefore, March supplement respondents in MIS

 through MIS  4 were matched to their basic monthly records for
IS  5 (which occurred the following December of the same year

hrough March of the next).13 Specific questions regarding diseases
uch as cancer were not part of the CPS, and so a few respondents
n the control population may  have had cancer or other diseases.

From the CPS sample, we selected married, employed women
etween the ages of 26 and 64 years who were covered by insurance
rovided by their own employers or their husbands’ employers.
espondents with double insurance coverage were excluded, to
imic  this feature of the cancer sample. The combination of these

xclusions, CPS survey attrition, and the matching process left us
ith 372 individuals from the CPS to use as controls to match to the

aseline and first interview, and 386 controls to match to the base-
ine and second interview.14 Among the control subjects selected
or the two-month interview sample, 194 had ECHI and 178 were
nsured by their husbands’ employers. For the nine-month inter-
iew control sample, 209 had ECHI and the remaining 177 had
nsurance through their husbands’ employers.

. Empirical approach

.1. Statistical models

The transition from employment to non-employment and the
ercentage change in weekly hours worked are modeled as func-
ions of the source of health insurance prior to diagnosis (either
CHI or spouse insurance in our baseline specification, with INS
n indicator of having one form of insurance or the other), breast
ancer stage (BCS),15 other exogenous variables (the vector of
hese other variables and BCS is denoted X), and unobserved influ-
nces (ε). Breast cancer stage is categorized as ductal carcinoma
n situ (DCIS or Stage 0), Stage I (tumor < 2 cm and no lymph node
nvolvement), Stage II (tumor < 2 cm and lymph node involvement
r tumor < 5 cm without lymph node involvement), and Stage III
cancer present in the axillary lymph nodes and chest wall). Stage
V is metastatic cancer. Although we excluded patients with Stage
V disease from initial study enrollment, three such patients were
ncluded in the sample who were thought to have earlier stage
isease but were later found to have distant metastases.

We estimate the employment equation for post-diagnosis
eriods:

∗
it = ˛E + ˇEECHIi1 + Xi1�E + εE

it |Ei1 = 1 and INSi1 = 1, t = 2, 3.

(1)
We  define employment status as a binary variable (Eit) that
quals one if a woman reports that she worked for pay one or

13 More specifically, MIS  4 March records were matched to MIS 5 records from
ecember. These records construct the sample of individuals with a nine-month
ap.  Records with 10-month gaps result from matching March MIS 3 with January
IS  5. Likewise, MIS  2-MIS 5 and MIS  1-MIS 5 pairs result in the 11- and 12-month

ap records. We did not allow individuals to appear more than once in the sample,
hich is why  we  did not match, for example, March MIS  4 records with their MIS

,  MIS 6, MIS  7, and MIS  8 records. This would have resulted in the same individual
aving four records – each with varying gaps – but which would have been highly
ependent on each other.
14 One subject was  dropped from the two-month sample because there was  a
,400% increase in hours worked reported.
15 Breast cancer stage was determined using the American Joint Commission on
ancer staging criteria, which incorporates Tumor, Node, and Metastases. Cancer
tage is used to decide treatment course and is the best indicator of prognosis.
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ore hours per week (E∗
it

is an unobserved latent variable).16 We
stimate separate linear probability models for employment at the
wo- and nine-month interviews. The subscript i refers to the ith
ndividual and the subscript t refers to the interview period (t = 1
or the baseline interview period, t = 2 for the two-month inter-
iew, and t = 3 for the nine-month interview), and ˛E, ˇE, and �E (a
ector) are parameters.

In our estimation of the effect of ECHI on weekly hours worked
H), we assume that the same variables that affect employment
lso potentially affect hours worked, and estimate models for the
ercent change in hours worked relative to the period just prior to
he breast cancer diagnosis, for those working. For the two-month
nterview, for example, we  estimate:

Hi2 − Hi1

Hi1
= ˛H + ˇHECHIi1 + Xi1�H + εH

it |Ei1 = 1, Ei2 = 1,

and INSi1 = 1. (2)

We  also report results from similar models of the percent change
n weekly hours worked that do not condition on employment
fter diagnosis. These unconditional models also capture the effect
f non-employment for women  no longer working, with weekly
ours worked post-diagnosis set to zero for non-employed women.
he conditional and unconditional hours equations are estimated
eparately for the two- and nine-month interviews. All models
re estimated using Ordinary Least Squares (OLS) with reported
tandard errors clustered at the physician level.

Note that these models estimate the relationship between ECHI
nd changes in employment or hours relative to labor supply prior
o the breast cancer diagnosis. Variation in pre-diagnosis labor sup-
ly associated with ECHI, which we would expect, is differenced out

n these specifications. Thus, the “first-order” effects of endogene-
ty in the selection of ECHI are removed. Nonetheless, unobserved
ifferences across women  with and without ECHI can still be asso-
iated with changes in labor supply, and this is a confounding factor
n trying to draw causal inferences regarding how ECHI affects
abor supply following a health shock, even when we  condition
n labor supply prior to the shock. To further address these con-
erns, we estimate three alternative specifications that compare
omen based on their offer of health insurance and on the offer

nd take-up of their spouse’s health insurance.

.2. Control variables

The most direct approach to trying to account for differences
etween women  with and without ECHI that could affect labor sup-
ly changes over time (whether or not a health shock occurs) is to

nclude detailed controls, and our data set was designed to include
 very rich set of such controls. We  control for worker, family, and
ob characteristics, as well as physical and mental health and cancer
reatment.

The control variables describing the respondents and their job
haracteristics are measured for the pre-diagnosis period. We
ontrol for weekly hours worked at baseline, individual characteris-
ics including age, race (non-Hispanic white, non-Hispanic African

merican, and other), education (high school diploma or less,
ome college or Associate’s degree, Bachelor’s degree, advanced
egree), whether the subject has children under age 18, occupation

16 We also modeled whether women worked more than a particular hours thresh-
ld,  using four different specifications (weekly hours ≥ 20, ≥ 30, ≥ 35, and ≥ 40).
n  all cases except one, the estimates ˇE were positive, but statistically insignificant
results not shown).
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ype (white collar or blue collar), pre-diagnosis annual house-
old income (<$40,000, $40,000 to $74,999, $75,000 to $150,000,
$150,000), and share of household income that was contributed
y the subject (≤25%, 26% to 50%, 51% to 75%, and >75%). Age is
pecified as a continuous variable. All estimations include dummy
ariables for the year of the interview (2007–2011).

Job characteristics (in addition to blue- and white-collar des-
gnations) include firm size (<25, 25 to 49, 50 to 99, 100 or more
mployees), employer type (government, private for-profit, non-
rofit, and self-employed17), generosity of sick leave benefits (full
ay less than one month, one to three months full pay, four to
ix months full pay, seven or more months full pay, full pay, but
ength unknown, partial pay for less than one month, partial pay
or one to three months, partial pay for four to six months, par-
ial pay for seven or more months, partial pay of length unknown,
nd not offered paid sick leave18), availability of retirement plan
retirement plan offered and the subject participates, retirement
lan offered but subject does not participate, retirement plan not
ffered), health insurance generosity (employee pays all of pre-
ium,  employee pays part of premium, employee pays none of

remium, and a separate variable indicating whether the employee
as co-pays), and health insurance flexibility (employee can choose
ny physician, employee has only a limited set of physicians).

We then include variables for whether the subject holds more
han one job, has worked for 49 or more weeks in the past year,
nd held the current job for more than one year, and whether
he engaged in job search activities prior to diagnosis (including
ooking for a job, completing applications, contacting a potential
mployer, or interviewing for another position).19 As a further
easure of job satisfaction, we included subjects’ scores on the
innesota Job Satisfaction questionnaire that referenced the pre-

iagnosis period (Weiss et al., 1967). Responses were summed
cross the 20 items to create a summary measure of overall job
atisfaction.

We also included responses to job task questions that parallel
hose in the HRS. These questions asked if the woman  agreed with
tatements such as “My  job involves a lot of physical effort.” The
esponse categories were all/almost all of the time, most of the time,
ome of the time, or none/almost none of the time, for the follow-
ng tasks: physical effort, lifting heavy loads, stooping, kneeling,
rouching, intense concentration/attention, data analysis, keeping
p with the pace set by others, learning new things, and whether
he job requires good eyesight. We  dichotomized responses into
ll/almost all of the time and most of the time versus some of the
ime or none/almost none of the time. We  also asked subjects to
eport the number of hours they spent sitting per day and created a
ummy  variable indicating if the respondent spent less than 2.5 h,
.5 to 5, 5 to 7, or more than 7 h a day sitting.

Last, we assessed women’s degree of job involvement using
ikert-type questions (Lodahl and Kejner, 1965). Women  were
sked if they strongly agreed, agreed, disagreed, or strongly dis-
greed with five statements regarding their attitudes toward their

obs that reflect both commitment and the quality of the job. The
tatements were “the major satisfaction in my  life comes from my
ob,” “the most important things that happen to me  involve my

17 The cancer sample contained 29 self-employed women, among whom only
ix  had ECHI. The employment and weekly hours worked models were estimated
ithout these women and the results were qualitatively unchanged (results not

hown).
18 Many women  reported having full or partial sick leave for four or more months,
hich most likely reflects the availability of short-term disability leave. The inclu-

ion of these variables in the models did not alter the conclusions.
19 This is coded as a linear term from zero to three (1 = looking; 2 = applied; 3 =
ontacted employer or interviewed).
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ork,” “I’m really a perfectionist about my  work,” “I live, eat, and
reathe my  job,” and “I am very much involved personally in my
ork.” We  dichotomized the responses into strongly agree/agree

ersus strongly disagree/disagree.
We also add controls that are more specific as to the timing and

ype of treatment, with separate indicators for whether chemother-
py and/or radiation were received at the time of the two-month
nd/or nine-month interviews. To control for health status we
nclude scores on the SF-36v2 Health Survey (Ware et al., 1993),
ncluding separately the mental and physical component scores
MCS and PCS). We  also the 10-item Center for Epidemiologic Stud-
es Depression scale (CESD-10) (Andresen et al., 1994). Last, we  ask
ubjects to report whether they had been diagnosed with any of
he Charlson comorbid conditions (Charlson et al., 1987) and cat-
gorized their responses as having no comorbid conditions, one
ondition, or two or more conditions.

To give an idea of how the inclusion of our extensive set of con-
rols affects the estimates, in some of the tables we report estimates
f parsimonious baseline models and then expanded models; in
thers we  report only the expanded models.20

.3. Alternative comparisons

Our baseline analysis compares the labor supply responses to
ealth shocks for women  with and without ECHI. Although we
ave very rich controls in our data, there still may be unobserved
ifferences between women  with ECHI and women without ECHI,
nd likewise there may  be differences between jobs that offer ECHI
nd jobs that do not. These individual or job differences may affect
ow labor supply changes over time, possibly leading to spurious
ttributions of response differences to dependence on employ-
ent for health insurance. For example, women with ECHI could

e more persistent or committed workers who  are less likely to
educe labor supply. Alternatively, they could be in jobs that are
ore accommodating to health shocks allowing for greater labor

upply reductions. As this discussion indicates, biases from unob-
erved differences between women  with or without ECHI could in
rinciple bias the estimated differences in labor supply responses
epending on ECHI in either direction.

To address these concerns, we estimated three additional spec-
fications. First, we include a dummy  variable for whether the

oman was  offered ECHI (denoted OFFER), and an interaction
etween ECHI and OFFER. We  then focus on the interaction
etween ECHI and OFFER. In this case, equation (1) becomes:

∗
it = ˛E + ˇEOFFERi1 + ˇ′

EECHIi1 × OFFERi1 + Xi1�E + εE
it |Ei1 = 1

and INSi1 = 1, t = 2, 3. (3)

The idea is that those who took up the ECHI offer are depend-
nt on their own employment for insurance, while those who did
ot take it up are not. Women  who  were offered ECHI but did
ot accept it should have jobs with similar unobserved charac-
eristics to those jobs held by women who  took up ECHI. The
nclusion of the OFFER variable can be interpreted as adding a
ontrol for employer and job characteristics. The difference –

mong those offered ECHI – between those who take up the
ffer and those who  do not – captured in the parameter ˇE

′ –
rovides a comparison among more homogeneous women than
e get from the simple comparison between women with ECHI

20 The notes to Table 2 explain the differences in control variables between these
pecifications.
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another means of controlling for unobserved heterogeneity that
can be correlated both with the source of health insurance and labor
supply changes, as explained earlier. When we also use the CPS

24
40 C.J. Bradley et al. / Journal of H

nd without ECHI.21 Notice that because everyone with ECHI
ust have been offered ECHI, the three variables ECHI, OFFER,

nd ECHI × OFFER cannot vary independently. It is not possi-
le to observe the combination ECHI = 1 and OFFER = 0, which is
hy an ECHI main effect does not appear in the equation (as it
ould in a difference-in-differences specification). Rather, there

re only three conditional expectations that can be observed
hat identify the effects of ECHI: E(Eit|OFFERi1 = 1,ECHIi1 = 1,Xi1),
(Eit|OFFERi1 = 1,ECHIi1 = 0,Xi1), and E(Eit|OFFERi1 = 0,ECHIi1 = 0,Xi1).
E

′ identifies the difference between the first two of these, which is
he effect of ECHI for those offered ECHI and excludes the influence
n the estimated effect of ECHI of those not offered ECHI. However,
here still could be differences between women who declined an
ffer of ECHI and those who accepted it, stemming from individual-
evel differences such as career orientation, insurance generosity
elative to a spouse’s policy, and degree of dependence on a spouse.
he comparisons we discuss below try to account for these differ-
nces as well.

Note that the identification strategy is the same if we simply
tudy only observations with OFFERi1 = 1, and estimate the model:

∗
it = ˛E + ˇ′′

EECHIi1 + Xi1�E + εE
it |Ei1 = 1, OFFERi1 = 1,

and INSi1 = 1, t = 2, 3. (4)

In this model ˇ′′
E captures the same effect as ˇE

′ in equation
3). The advantage of estimating equation (3) on the full sample
s that we have a very large number of controls in X, and exclud-
ng the observations with OFFERi1 /= 1 discards information on the
oefficients of these controls. With 116 control variables in X, this is

 serious concern. Nonetheless, we estimated the simpler equation
4), and the corresponding versions for the other comparisons dis-
ussed below. The results (not shown) were qualitatively similar.22

As a second comparison, aimed at better controlling for unob-
erved individual-level differences, we estimate models that retain
he ECHI indicator, and add an interaction term between ECHI and
n indicator for whether or not the woman’s spouse is insured
hrough his own  employer-provided policy. We  define a dummy
ariable NOSECHI, equal to one when the spouse does not have
mployer-provided coverage. A similar point to the above discus-
ion applies here. In this case, it is not possible to observe ECHI = 0
nd NOSECHI = 1 in our sample, since women recruited into our
ample either have ECHI or insurance through their spouse. In this
pecification, the variable ECHI serves as a control for unobserv-
bles associated with ECHI, and instead we focus on the difference

 among women with ECHI – between those who can switch to an
nsured spouse’s policy and those who cannot, as the former group
s less dependent on their own employment for health insurance.23
he coefficient of interest, therefore, is that on the ECHI × NOSECHI
nteraction, which we would expect to be positive, indicating that
hose with ECHI but without an option for coverage through their

21 Our use of data on the offer of ECHI parallels the concerns that motivate the
pproach taken in Gilleskie and Lutz (2002), although they explicitly model poten-
ially endogenous variables as outcomes that are chosen jointly and influenced by
ommon fixed and time-varying unobserved heterogeneity.
22 Results discussed in the paper but not shown in the included tables are available
rom the authors upon request.
23 This assumes that the husbands’ employer-provided insurance policy offers cov-
rage for wives. We do not know this for everyone in the sample. But combining
hose women who get insurance through their spouse with those that do not but
ho  were explicitly asked about family coverage, 97% of those whose husbands
ere offered insurance through their employer could cover their spouses.
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pouse are more likely to remain employed or to work longer hours
fter diagnosis.24

We  note an important point regarding the nature of our sample
f women  with breast cancer and the validity of this second alter-
ative comparison. Women  with explicit double coverage were
xcluded from our cancer sample during the recruitment stage. This
mplies that the women for whom ECHI equals one and NOSECHI
quals zero did not explicitly hold double coverage in insurance;
he wives in the sample held insurance through their employers
o cover themselves and the husbands held separate coverage of
heir own through their own  (the husbands’) employers. This does
ot mean, though, that the women  would be unable to access the
overage from their husbands’ employers or that they would have
o wait until an open enrollment period. Under HIPAA, if a woman
ost access to her ECHI (as she would if she decided not to work to
ocus on treatment), she would be given the opportunity to enroll
n her husbands’ employer-provided insurance, even with a pre-
xisting condition.25 Thus, NOSECHI captures the women in our
ample who have the option to switch to their husbands’ insurance,
ven though they were not actually enrolled at the time.

There is an important drawback, however, in using NOSECHI
o proxy for the ability to switch insurance: the rules in HIPAA
hat allow a wife to switch to her husbands’ employer-provided
nsurance when she loses her coverage also apply even when her
usband is not actually enrolled in his employer’s insurance. As

ong as his employer offers family insurance coverage to its employ-
es, the wife and her husband would both have the option to enroll
n his employer’s plan upon losing their other coverage, even if it
s not an open enrollment period. Thus, when we use NOSECHI to
apture the option to switch insurance sources, we  improperly cat-
gorize some individuals – those who have NOSECHI equal to one,
ut whose spouse’s employer offers family health insurance.

To address this issue, we take advantage of the unique level of
etail in our survey of cancer patients and create the indicator vari-
ble NOSOFFER, another proxy for the option to switch. NOSOFFER
quals one when the husband’s employer does not offer a health
nsurance plan. We  then estimate a similar specification to the sec-
nd (NOSECHI) comparison, again effectively conditioning on ECHI
ut using an interaction of NOSOFFER with ECHI to indicate the
ption to switch to the husband’s employer-provided insurance.

.4. Adding the CPS data

The addition of the CPS samples to the cancer sample provides
This parallels the approach taken by Madrian (1994), and has been used by
everal other authors in the job lock literature. It might seem more straightforward
o include an interaction between ECHI and a dummy variable indicating spousal
overage (labeled SECHI – the opposite of NOSECHI). In that case, though, we would
e  testing for a negative effect. We find it simpler to use specifications that uniformly
redict a positive coefficient on the variable indicating that a woman is reliant on
er own employment for insurance, in part to parallel our other specifications. Note
lso that the same discussion surrounding Eq. (4) applies here; in this case we could
ondition on ECHIi1 = 1 and estimate the effect of NOSECHI for this subsample.
25 The ability to switch immediately given a pre-existing condition assumes that a
oman had been enrolled in her own  employer’s insurance long enough to amass 12
onths of “creditable coverage.” Even if the woman did not have a full 12 months of

reditable coverage, her waiting period to enroll in her husband’s insurance would
e  reduced by the amount of creditable coverage that she had. Our survey did not
ollect information on how long women held their ECHI. We  do know, though, that
mong the 260 women  in our cancer sample who held ECHI, only 11 had job tenure
f  less than a year as of the time of their diagnosis. Thus, it seems likely that a
ery  high percentage would not have faced any waiting period to switch to their
usbands’ insurance.
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ontrol samples, we add to equations (1) and (2) a dummy  variable
hat indicates if the woman was a subject from the breast cancer
ample (and hence had cancer, denoted BCA), and an interaction
etween this dummy  variable and the ECHI dummy  variable, such
s in the following equation for employment:

∗
it = ˛E + ˇEECHIi1 + ıEBCAi + ˇ′

EBCAi × ECHIi1

+ Xi1�E + εE
it |Ei1 = 1 and INSi1 = 1, t = 2, 3. (5)

In this model, with these data, the ECHI dummy  variable cap-
ures changes in employment associated with ECHI, while ˇ′

E is
ow the parameter that captures how ECHI affects the labor supply
esponse to the breast cancer diagnosis.

The CPS contains a much more limited set of controls than what
e have in our primary data. We  therefore estimate more parsi-
onious models when we include the CPS data, including only the

ontrols common to both datasets. Demographic controls include
ubject and spouse age, race, and education, household income,
he wife’s share of household income, and an indicator for chil-
ren under 18. Employment controls include firm size, firm type,
nd baseline hours worked for both subject and spouse (unem-
loyed spouses were included via a separate indicator variable),
nd an indicator for occupation type (blue vs. white collar) for
he wife. Dummies for year of interview are also included.26 These

ore parsimonious specifications are unlikely to pose a problem for
his analysis because identification comes from differences associ-
ted with breast cancer only among women with ECHI, so that the
nderlying differences between women with and without ECHI are
ifferenced out.

. Results

.1. Descriptive statistics

Table 1 reports descriptive statistics for the cancer sample.
olumns 1 and 2 compare women with and without ECHI. Women
ith ECHI were more likely to be diagnosed at later stages and were
ore likely to have had chemotherapy by the second interview.
omen  with ECHI were more likely to be African American, to earn

 larger share of household income, and more likely to work for a
arge firm (100 or more employees) or be employed by a govern-

ent agency. They were more likely to have jobs that offered more
enerous sick leave benefits and were more likely to be included in

 retirement plan at work. Women  with ECHI were also more likely
o have jobs that required the analysis of data or other information,
eeping the pace set by others, and sitting for the majority of the
ay, but less likely to have jobs that require stooping, kneeling, or
rouching. These women were also less likely to have engaged in
ob search activities in the prior year and had longer job tenure
rior to the diagnosis of breast cancer. They also appear to have
lightly more generous health insurance plans in terms employer
aid premiums and visits to specialists. Their spouses are more

ikely to be self-employed or not working and if working, to be
mployed in smaller firms. Fewer of their spouses report excel-

ent or very good health status. Their spouses work fewer hours
er week (38.46 versus 43.95) than the spouses of women who  are
overed by their husband’s insurance.

26 There is one other control included in the hours specifications. Most hours
esponses are based on the question “how many hours did you usually work last
eek?” In a small number of cases people reported “varies.” For these cases, we used

heir response to the question “how many hours did you actually work last week?”
e  include a dummy variable indicating when the actual hours worked question
as  used.
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At the two- and nine-month interviews, the percentages of
omen employed exceeded 80% and were comparable for women
ith and without ECHI. At all interviews, women with ECHI worked
ore weekly hours than women  with insurance through a spouse,
orking an average of 44 h in the pre-diagnosis period, versus 37 h

or women  without ECHI. At the two-month interview, women
ith ECHI worked an average of 31 h per week and women with-

ut ECHI worked 26 h per week. And at the final interview, women
ith ECHI returned to nearly full-time work (on average, 38 h per
eek), while women without ECHI worked about 30 h per week.

he difference-in-differences in hours worked between women
ith ECHI and women with insurance through a spouse, at the two-
onth and nine-month interviews relative to baseline, were −1.8

nd 1.6 h, respectively, which are relatively small.
In columns 3–8 we  present descriptive statistics for the other

omparisons we  use to estimate the effects of dependence on
mployment for insurance. As previously explained, these alterna-
ive comparisons are intended to use more homogeneous groups of
omen who are still differentiated by this dependence, to reduce
nobservable differences between those who  do and do not depend
n their job for their health insurance. The statistics in Table 1 speak
o differences in observables, but if these differences are smaller it
s likely that differences in unobservables follow suit.

Columns 3 and 4 focus on those offered ECHI, distinguishing
etween those who do and do not take it up. For this comparison,
any of the differences that were statistically significant between

olumns 1 and 2 (for women with and without ECHI) remain sta-
istically significant or large. This is not surprising, because this
omparison still focuses on differences between women with and
ithout ECHI, although in more similar jobs where insurance is

ffered. We  therefore might expect job characteristics to be more
imilar, but not necessarily individual characteristics. That appears
o be the case. For example, the firm size distribution is more simi-
ar, as are the self-employment rates and job requirements, but the
ducation distribution is more different.

The other two alternative comparisons, in columns 5 through
, would be expected to yield groups more similar on both job and

ndividual characteristics, and that is true to some extent. For exam-
le, the racial distributions are no longer significantly different, nor
re the firm size categories in columns 7 and 8. Moreover, for the
omparisons in columns 5 through 8 the differences in baseline
ours worked are much more similar. Overall, the comparisons in
he last two  columns (“Alternative 3”) appear most similar, and
he comparisons in the last four columns are more similar than
he others, suggesting that these alternative comparisons may  give
s the most reliable estimates of how dependence on one’s job for
ealth insurance affects the labor supply response to a health shock.
he key difference we observe in these columns is between spouse
haracteristics. Women  with ECHI and a spouse without the offer
f ECHI are more likely to have a spouse that is not working and if
orking, who works fewer hours, reinforcing the hypothesis that

hese women  have no other alternative for health insurance.

.2. Probability of employment

Table 2 reports estimates of our models explaining the proba-
ility of continuing to be employed at the two- and nine-month

nterviews. In all estimations, the coefficient for ECHI is positive,
onsistent with women  with ECHI being more likely to remain
mployed, but is statistically significant only in one estimation (col-

mn  3), where the estimate implies that women with ECHI were
.3 percentage points more likely to be employed than women with
ealth insurance through a spouse at the nine-month interview.
his specification most closely matches estimations from Bradley
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Table 1
Descriptive statistics for cancer sample at baseline interview.

(1) (2) (3) (4) (5) (6) (7) (8)
Base  comparison Alternative 1 Alternative 2 Alternative 3

OFFER = 1 OFFER = 1 ECHI = 1 ECHI = 1 ECHI = 1 ECHI = 1
ECHI  = 0 ECHI = 1 ECHI = 0 ECHI = 1 NOSECHI = 0 NOSECHI = 1 NOSOFFER = 0 NOSOFFER = 1

Observations 195 260 110 260 109 151 164 96

Labor  supply
Employed 2 months (SD) 83.08 (37.59) 83.08 (37.57) 81.82 (38.75) 83.08 (37.57) 85.32 (35.55) 81.46 (38.99) 84.76 (36.05) 80.21 (40.05)
Employed 9 months (SD) 87.69 (32.94) 91.92 (27.30) 86.36 (34.47) 91.92 (27.30)* 90.83 (29.00) 92.72 (26.08) 91.46 (28.03) 92.71 (26.14)
Mean  weekly hours worked

(SD), Baseline
37.26 (13.34) 43.97 (8.30)*** 40.59 (10.40) 43.97 (8.30)*** 43.36 (7.58) 44.42 (8.78) 43.65 (7.97) 44.52 (8.85)

Mean  weekly hours worked
(SD), 2 months

25.96 (16.68) 30.89 (16.92)*** 28.57 (16.90) 30.89 (16.92) 30.42 (15.95) 31.23 (17.62) 31.12 (16.39) 30.50 (17.85)

Mean  weekly hours worked
(SD), 9 months

29.79 (16.35) 38.11 (14.27)*** 32.63 (15.86) 38.11 (14.27)*** 36.74 (14.33) 39.10 (14.19) 37.22 (14.11) 39.64 (14.48)

Demographics
Age (SD) 48.92 (7.09) 49.38 (7.77) 48.34 (7.07) 49.38 (7.77) 48.73 (8.36) 49.84 (7.32) 48.27 (8.06) 51.26 (6.89)***

Race/ethnicity *** **
White, non-Hispanic 84.62 73.85 81.82 73.85 72.48 74.83 70.12 80.21
African-American,

non-Hispanic
9.23  23.46 11.82 23.46 23.85 23.18 26.22 18.75

Other  6.15 2.69 6.36 2.69 3.67 1.99 3.66 1.04

Education
High  school diploma or less 13.85 14.62 10.91 14.62 19.27 11.26 14.63 14.58
Some  college or Associate’s

degree
27.18 29.62 27.27 29.62 27.52 31.13 30.49 28.12

Bachelor’s degree 30.77 32.31 32.73 32.31 34.86 30.46 35.37 27.08
Advanced degree 28.21 23.46 29.09 23.46 18.35 27.15 19.51 30.21

Has  children < 18 46.67 39.23 51.82 39.23** 40.37 38.41 42.68 33.33

Household income
< $40,000 3.59 5.00 4.55 5.00 5.50 4.64 3.66 7.29
$40,000 – $74,999 17.95 21.54 15.45 21.54 21.10 21.85 18.29 27.08
$75,000 – $150,000 48.72 48.46 50.91 48.46 46.79 49.67 48.78 47.92
>  $150,000 27.18 22.31 28.18 22.31 23.85 21.19 26.22 15.62

Respondent’s share of
household

Income *** *** ** ***
<25%  36.41 6.92 25.45 6.92 11.01 3.97 8.54 4.17
26–50%  45.64 44.23 53.64 44.23 49.54 40.40 51.22 32.29
51–75%  14.87 35.00 18.18 35.00 31.19 37.75 32.32 39.58
>75%  1.03 11.54 1.82 11.54 5.50 15.89 4.88 22.92

Cancer  and treatment
Breast cancer stage *** **
Stage 0 9.74 11.92 10.91 11.92 13.76 10.60 13.41 9.38
Stage  I 39.49 29.62 40 29.62 27.52 31.13 28.05 32.29
Stage  II 43.59 41.92 43.64 41.92 41.28 42.38 39.63 45.83
Stage  III or IV 7.18 16.54 5.45 16.54 17.43 15.89 18.90 12.50

Had  chemotherapy and/or
radiation (SD)

92.31 (26.72) 93.46 (24.77) 94.55 (22.81) 93.46 (24.77) 95.41 (21.02) 92.05 (27.14) 95.12 (21.61) 90.63 (29.30)

Radiation at 2 months
post-diagnosis (SD)

16.06 (36.81) 14.17 (34.95) 18.52 (39.03) 14.17 (34.95) 15.60 (36.45) 13.10 (33.86) 14.91 (35.73) 12.90 (33.71)

Radiation at 9 months
post-diagnosis (SD)

6.19 (24.15) 5.47 (22.78) 8.26 (27.65) 5.47 (22.78) 6.42 (24.63) 4.76 (21.37) 6.13 (24.07) 4.30 (20.40)

Chemotherapy at 2 months
post-diagnosis (SD)

55.15 (49.86) 66.27 (47.37)** 57.27 (49.69) 66.27 (47.37) 64.15 (48.18) 67.79 (46.89) 67.08 (47.14) 64.89 (47.99)

Chemotherapy at 9 months
post-diagnosis (SD)

8.95 (28.62) 9.49 (29.36) 10.19 (30.39) 9.49 (29.36) 10.58 (30.90) 8.72 (28.32) 12.58 (33.70) 4.26 (20.29)**

Health  measures
CES-D10 score (%’s) (SD) 11.67 (14.42) 13.44 (15.82) 11.57 (15.70) 13.44 (15.82) 13.28 (15.89) 13.55 (15.83) 12.75 (14.42) 14.62 (17.99)
Count of comorbidities

(max of 2) (SD)
1.12 (0.85) 1.11 (0.84) 1.10 (0.88) 1.11 (0.84) 1.11 (0.84) 1.11 (0.84) 1.08 (0.85) 1.17 (0.83)

SF-36  physical health score
(SD)

56.43 (5.26) 56.00 (5.95) 56.00 (5.56) 56.00 (5.95) 56.43 (5.41) 55.69 (6.31) 56.24 (5.39) 55.58 (6.80)

SF-36  mental health score
(SD)

53.91 (7.98) 53.33 (7.59) 53.98 (8.42) 53.33 (7.59) 53.58 (7.16) 53.14 (7.90) 54.07 (6.61) 52.06 (8.93)**

Job  characteristics
Occupation type
White collar 92.82 93.08 95.45 93.08 89.91 95.36 91.46 95.83
Blue  collar 7.18 6.54 4.55 6.54 9.17 4.64 7.93 4.17
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Table  1 (Continued)

(1) (2) (3) (4) (5) (6) (7) (8)
Base  comparison Alternative 1 Alternative 2 Alternative 3

OFFER = 1 OFFER = 1 ECHI = 1 ECHI = 1 ECHI = 1 ECHI = 1
ECHI  = 0 ECHI = 1 ECHI = 0 ECHI = 1 NOSECHI = 0 NOSECHI = 1 NOSOFFER = 0 NOSOFFER = 1

Firm size *** ** *
<25  employees 37.44 7.31 16.36 7.31 9.17 5.96 7.32 7.29
25  – 49 employees 6.15 5.00 4.55 5.00 8.26 2.65 6.10 3.12
50  – 99 employees 6.67 5.00 10.00 5.00 2.75 6.62 3.05 8.33
100  + employees 49.74 82.31 69.09 82.31 78.9 84.77 82.93 81.25

Firm  type ***
Government 21.03 39.23 30.00 39.23 35.78 41.72 37.80 41.67
Private, for-profit 53.85 48.08 53.64 48.08 51.38 45.70 49.39 45.83
Non-profit 13.33 10.00 13.64 10.00 8.26 11.26 9.76 10.42
Self-employed 11.79 2.31 2.73 2.31 3.67 1.32 2.44 2.08

Offered full sick pay *** ** *
Not  Offered 42.05 8.85 16.36 8.85 9.17 8.61 7.32 11.46
<1  month 30.77 35.00 46.36 35.00 30.28 38.41 32.93 38.54
1-3  months 16.92 30.77 25.45 30.77 36.70 26.49 37.20 19.79
4-6  months 3.59 13.85 4.55 13.85 16.51 11.92 12.20 16.67
7  or more months 3.59 7.69 5.45 7.69 4.59 9.93 6.10 10.42
Offered but length not

known
3.08 3.08 1.82 3.08 1.83 3.97 3.66 2.08

Offered partial sick pay ***
Not offered 83.08 60.77 73.64 60.77 62.39 59.60 60.37 61.46
<1  month 2.56 1.92 3.64 1.92 0.92 2.65 1.22 3.12
1-3  months 2.56 8.46 4.55 8.46 5.50 10.60 7.32 10.42
4-6  months 2.05 9.62 3.64 9.62 10.09 9.27 9.15 10.42
7  or more months 2.56 6.54 3.64 6.54 4.59 7.95 6.10 7.29
Offered but length not

known
5.13 9.62 8.18 9.62 14.68 5.96 13.41 3.12

Retirement plan *** ***
Not  offered 35.38 3.85 13.64 3.85 5.50 2.65 3.66 4.17
In  plan 51.28 92.69 73.64 92.69 90.83 94.04 92.68 92.71
Offered, not in plan 11.28 3.46 11.82 3.46 3.67 3.31 3.66 3.12

Job  requires most of the
time or more often

Lots of physical effort (SD) 28.72 (45.36) 25.38 (43.60) 26.36 (44.26) 25.38 (43.60) 23.85 (42.82) 26.49 (44.27) 25.00 (43.43) 26.04 (44.12)
Intense concentration or

attention (SD)
80.00 (40.10) 82.69 (37.90) 78.18 (41.49) 82.69 (37.90) 77.98 (41.63) 86.09 (34.72)* 79.88 (40.21) 87.50 (33.25)

Lifting  heavy loads (SD) 7.69 (26.72) 8.85 (28.45) 6.36 (24.52) 8.85 (28.45) 8.26 (27.65) 9.27 (29.10) 9.15 (28.91) 8.33 (27.78)
Stooping, kneeling, or

crouching (SD)
23.59 (42.57) 17.31 (37.90)* 21.82 (41.49) 17.31 (37.90) 11.01 (31.44) 21.85 (41.46)** 14.63 (35.45) 21.88 (41.56)

Analysis of data or
information (SD)

63.08 (48.38) 72.69 (44.64)** 68.18 (46.79) 72.69 (44.64) 71.56 (45.32) 73.51 (44.27) 72.56 (44.76) 72.92 (44.67)

Learning new things (SD) 54.36 (49.94) 58.46 (49.37) 51.82 (50.20) 58.46 (49.37) 58.72 (49.46) 58.28 (49.47) 57.32 (49.61) 60.42 (49.16)
Good  eyesight (SD) 88.72 (31.72) 88.85 (31.54) 88.18 (32.43) 88.85 (31.54) 88.07 (32.56) 89.40 (30.88) 86.59 (34.19) 92.71 (26.14)

Job  requires keeping up
with pace set by others

** * *

Most of the time or more
often

45.13 36.92 47.27 36.92 43.12 32.45 39.63 32.29

Some  of the time or less
often

53.85 63.08 52.73 63.08 56.88 67.55 60.37 67.71

Number of hours sitting per
day at job

**

<2.5 hours 30.77 23.08 29.09 23.08 24.77 21.85 22.56 23.96
2.5  to 4.5 hours 31.28 25.00 25.45 25.00 23.85 25.83 25.61 23.96
5  to 7 26.15 31.92 29.09 31.92 30.28 33.11 29.27 36.46
>7  hours 11.79 20.00 16.36 20.00 21.10 19.21 22.56 15.62

Recent job search (SD) 0.34 (0.89) 0.18 (0.66)** 0.31 (0.83) 0.18 (0.66) 0.19 (0.70) 0.17 (0.64) 0.21 (0.73) 0.13 (0.53)
Job  tenure of less than a

year (SD)
10.77 (31.08) 4.23 (20.17)*** 10.00 (30.14) 4.23 (20.17)** 2.75 (16.44) 5.30 (22.47) 4.88 (21.61) 3.13 (17.49)

Held  one or more other jobs
(SD)

12.31 (32.94) 11.92 (32.47) 8.18 (27.53) 11.92 (32.47) 14.68 (35.55) 9.93 (30.01) 12.20 (32.82) 11.46 (32.02)

Worked 49 or more weeks
last year (SD)

81.03 (39.31) 92.31 (26.70)*** 84.55 (36.31) 92.31 (26.70)** 93.58 (24.63) 91.39 (28.14) 93.29 (25.09) 90.63 (29.30)

Job  satisfaction score (%’s)
(SD)

68.45 (12.04) 67.83 (11.46) 67.22 (12.08) 67.83 (11.46) 67.76 (11.98) 67.88 (11.10) 68.13 (11.65) 67.31 (11.16)

Job  involvement score (%’s)
(SD)

56.71 (8.23) 57.37 (7.34) 56.00 (7.40) 57.37 (7.34) 58.24 (7.83) 56.74 (6.93) 57.65 (7.40) 56.90 (7.27)
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Table  1 (Continued)

(1) (2) (3) (4) (5) (6) (7) (8)
Base  comparison Alternative 1 Alternative 2 Alternative 3

OFFER = 1 OFFER = 1 ECHI = 1 ECHI = 1 ECHI = 1 ECHI = 1
ECHI  = 0 ECHI = 1 ECHI = 0 ECHI = 1 NOSECHI = 0 NOSECHI = 1 NOSOFFER = 0 NOSOFFER = 1

Health insurance features
Employer pays premium *
All 15.03 12.69 11.82 12.69 15.6 10.6 12.8 12.5
Part  78.24 84.62 85.45 84.62 80.73 87.42 84.15 85.42
None  2.59 1.92 0.91 1.92 2.75 1.32 1.83 2.08

Can  visit any doctor
Yes 68.91 66.15 73.64 66.15 62.39 68.87 65.85 66.67
No  30.57 32.69 26.36 32.69 37.61 29.14 33.54 31.25

Policy  limits visits to non-cancer
specialists

** **

Yes 19.69 26.92 14.55 26.92 27.52 26.49 23.78 32.29
No  49.22 52.31 54.55 52.31 50.46 53.64 56.10 45.83

Co-pay for office visit **
Yes  92.33 92.69 92.73 92.69 96.33 90.07 95.73 87.50
No  7.77 6.92 7.27 6.92 3.67 9.27 4.27 11.46

Co-pay for outpatient services ***
Yes  73.06 71.15 73.64 71.15 77.98 66.23 78.05 59.38
No  25.39 24.62 24.55 24.62 18.35 29.14 19.51 33.33

Co-pay for hospitals
Yes 84.46 82.69 88.18 82.69 83.49 82.12 83.54 81.25
No  10.88 12.31 10.00 12.31 11.01 13.25 12.20 12.50
Spouse characteristics
Spouse firm type *** ** *** ***
Government 24.62 18.46 24.55 18.46 27.52 11.92 24.39 8.33
Private, for-profit 59.49 48.85 57.27 48.85 55.05 44.37 59.76 30.21
Non-profit 3.08 2.31 1.82 2.31 2.75 1.99 2.44 2.08
Self-employed 5.13 13.08 4.55 13.08 3.67 19.87 4.88 27.08
Spouse  not working 7.18 17.31 10.91 17.31 11.01 21.85 8.54 32.29

Spouse  firm size *** *** *** ***
<25  employees 8.72 21.92 6.36 21.92 11.01 29.80 10.98 40.62
25  – 49 employees 3.08 5.77 1.82 5.77 6.42 5.30 6.71 4.17
50  – 99 employees 4.10 5.38 2.73 5.38 3.67 6.62 6.71 3.12
100  + employees 47.87 48.08 77.27 48.08 64.22 36.42 64.63 19.79

Spouse  age (SD) 50.68 (7.60) 51.77 (8.86) 50.11 (7.89) 51.77 (8.86)* 51.20 (8.89) 52.18 (8.86) 50.30 (8.73) 54.26 (8.56)***
Spouse  health excellent or very

good (SD)
69.23 (46.27) 57.69 (49.50)** 67.27 (47.14) 57.69 (49.50)* 61.47 (48.89) 54.97 (49.92) 61.59 (48.79) 51.04 (50.25)*

Spouse worked more than one
job (SD)

9.74 (29.73) 14.23 (35.00) 8.18 (27.53) 14.23 (35.00) 16.51 (37.30) 12.58 (33.28) 14.02 (34.83) 14.58 (35.48)

Spouse  job tenure of less than a
year (SD)

5.64 (23.13) 6.54 (24.77) 3.64 (18.81) 6.54 (24.77) 0.00 (0.00) 11.26 (31.71)*** 4.88 (21.61) 9.38 (29.30)

Spouse  hours worked per week
(SD)

43.95 (16.07) 38.46 (20.54)*** 41.01 (17.09) 38.46 (20.54) 42.35 (17.57) 35.64 (22.07)*** 42.88 (16.07) 30.91 (24.81)***

Spouse education level *** ** *
High  school diploma or less 21.03 32.31 24.55 32.31 31.19 33.11 31.71 33.33
Some  college or Associates degree 20.51 26.15 18.18 26.15 30.28 23.18 27.44 23.96
Bachelor’s degree 32.82 21.92 33.64 21.92 15.60 26.49 18.29 28.12
Advanced degree 25.64 18.85 23.64 18.85 21.10 17.22 21.34 14.58

Spouse  race/ethnicity *** ***
Non-Hispanic white 85.13 72.31 80.00 72.31 71.56 72.85 69.51 77.08
Non-Hispanic black 9.74 25.00 12.73 25.00 25.69 24.50 28.66 18.75
Other  5.13 2.69 7.27 2.69 2.75 2.65 1.83 4.17

Notes: Values in Table 1 are column percentages in the case of multi-category variables and means for continuous and binomial variables. ECHI = employment-contingent
health  insurance for the respondent, OFFER = respondent was  offered ECHI, NOSECHI = respondent’s spouse is not covered by employment-contingent or military health
insurance, and NOSOFFER = spouse was not offered (from his employer) employment-contingent health insurance and did not have military health insurance. A few variables
are  denoted as %’s in the table, to indicate that they have been converted to percentages, instead of their usual standardized scales, to account for instances where some
questions that are needed to create the score were not answered by the respondent. Columns within each pair are compared using the �2 test for multi-category variables
and  the two-sample t-test for continuous or binomial variables. Missing data: radiation at 2 months (n = 17); radiation at 9 months (n = 11); chemotherapy at 2 months
(n  = 7); chemotherapy at 9 months (n = 7). For these variables, we excluded the missing values when calculating means and performing t-tests, though the missing value
observations were included in the following regressions by use of a dummy  variable. For some categorical variables (including some binomial variables), there are a few
respondents in “don’t know/refused” categories. In these cases, �2 tests are performed that include these responses in a separate category (though these categories are not
reported in the table), and these cases are captured with dummy  variables in the regressions that follow. Three respondents refused to give or did not know their husbands’
ages.  These observations are excluded from the spouse age means and tests above, though they are included in the following regressions via use of a dummy variable.
Percentages calculated and tests performed for health insurance characteristic variables exclude observations for two respondents who were not asked questions about
their  health insurance due to a survey error. These individuals were included in the regressions, again via the use of a dummy variable. Statistically significant differences
are  indicated above estimates for variables with multiple categories reported and next to estimates otherwise. Conventional levels of statistical significance are noted as
follows: *p < .10, **p < .05, ***p < .01.
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Table  2
Linear probability models of employment at two-month and nine-month interviews, cancer sample.

(1) (2) (3) (4)
Two-month interview Nine-month interview

Baseline model Expanded model Baseline model Expanded model
ECHI  0.013 0.018 0.053* 0.022

(0.039) (0.059) (0.030) (0.040)
Breast  cancer stage:
Stage 0 0.024 -0.033 -0.077 -0.047

(0.044) (0.058) (0.057) (0.063)

Stage  II -0.140*** -0.077 -0.082*** -0.036
(0.033) (0.048) (0.030) (0.031)

Stage  III or IV -0.131* -0.100 -0.103 -0.038
(0.067) (0.085) (0.064) (0.045)

All  control variables from Table 1 included No Yes No Yes

Notes: There are 455 observations. Standard errors in parentheses: * p < .1, ** p < .05, *** p < .01 (two-tailed tests). ECHI = employment-contingent health insurance. OLS
regressions with robust standard errors clustered by physician. Stage I is the omitted cancer stage. Controls in baseline model include age in years, indicator of chemotherapy
or  radiation observed at any point, pre-diagnosis weekly hours worked, and sets of dummy  indicators for race, education level, having children under age 18, household
income, whether the respondent’s job is a blue-collar job, and year of interview (2007 to 2011). Controls for expanded models include controls used in the baseline model
in  addition to all other non-labor supply variables reported in Table 1.

Table 3
Percentage change in hours worked, conditional and unconditional on working post-diagnosis, cancer sample.

(1) (2) (3) (4) (5) (6) (7) (8)
Conditional on working Not

conditional
on working

N=378 N=410 N=455

Two-month interview Nine-month
interview

Two-month
interview

Nine-month
interview

Baseline model Expanded
model

Baseline
model

Expanded
model

Baseline
model

Expanded
model

Baseline
model

Expanded
model

ECHI 0.048** 0.046 0.059* 0.040 0.061* 0.053 0.102** 0.053
(0.022) (0.029) (0.033) (0.028) (0.036) (0.054) (0.039) (0.049)

Breast  cancer stage:
Stage 0 0.049* -0.004 0.048 0.026 0.058 -0.039 -0.028 -0.021

(0.026) (0.041) (0.028) (0.033) (0.051) (0.060) (0.066) (0.073)
Stage  II -0.070** -0.048 0.027 -0.003 -0.184*** -0.104** -0.055 -0.040

(0.030) (0.035) (0.035) (0.039) (0.035) (0.040) (0.036) (0.041)
Stage  III or IV -0.102** -0.010 0.010 -0.014 -0.201*** -0.102 -0.104 -0.072

(0.046) (0.054) (0.037) (0.036) (0.064) (0.073) (0.068) (0.052)
All  control variables

from Table 1
included

No Yes No Yes No Yes No Yes
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t al. (2006).27 In the expanded specification that includes all con-
rols reported in Table 1 (column 4), the ECHI estimate falls from 5.3
o 2.2 percentage points and is no longer statistically significant.28

.3. Change in weekly hours worked

Table 3 reports estimates for our models explaining the percent

hange in weekly hours worked from the baseline interview to the
wo- and nine-month interviews. In the conditional (on employ-

ent) estimations of the baseline models for both the two- and

27 In Bradley et al. (2006), women with ECHI were 10 percentage points more
ikely to be employed at six months following diagnosis, but this estimate was not
tatistically significant. At 12 months following diagnosis, women  with ECHI were
3  percentage points more likely to be employed than women without ECHI (p <

05).
28 We tested specifications in which we included interaction terms between cancer
tage and ECHI. Coefficients on these estimates were not statistically significant
results not shown). The full estimates including the coefficients of all the control
ariables are available upon request.
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I = employment-contingent health insurance. All regressions estimated using OLS
ntrols are the same as noted in Table 2.

ine-month interviews, there is statistically significant evidence
hat women with ECHI reduced their weekly hours by less than
omen with health insurance through a spouse (columns 1 and

), although the magnitudes are not large (about 5%). The coeffi-
ient estimates remain positive, but are smaller and statistically
nsignificant in the specifications when other controls are added.
he unconditional estimations in columns 5 through 8 mirror these
ndings, although all of the coefficients become larger because they
eflect the combined employment and hours effects.

.4. Alternative comparisons

In Table 4, we provide what we  regard as more compelling tests
f the dependence of labor supply on the need to maintain health
nsurance, using the alternative comparisons discussed earlier. All

odels include the full set of controls as reported in Table 1 (the

ame controls as the “expanded” models in Tables 2 and 3). The first
et of regressions (Alternative 1) focuses on those offered ECHI, dis-
inguishing between those who take up ECHI and those who do not.
he interaction term OFFER × ECHI is positive in every specification,
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Table 4
Labor supply outcomes, alternative specifications of expanded model, cancer sample.

(1) (2) (3) (4) (5) (6)
Two-month
interview

Nine-month
interview

Employment Percent change in
hours, conditional
on working

Percent change in
hours,
unconditional

Employment Percent change in
hours, conditional
on working

Percent change in
hours,
unconditional

Alternative 1
OFFER -0.078 0.023 -0.017 -0.112 0.086 -0.002

(0.099) (0.061) (0.087) (0.068) (0.124) (0.155)
OFFER  × ECHI 0.034 0.040 0.056 0.040 0.022 0.049

(0.059) (0.033) (0.056) (0.038) (0.038) (0.049)
Alternative2
ECHI -0.022 0.005 0.015 0.018 0.021 0.025

(0.065) (0.032) (0.063) (0.056) (0.038) (0.065)
ECHI  × NOSECHI -0.007 0.080* 0.073 0.008 0.037 0.056

(0.045) (0.042) (0.051) (0.047) (0.043) (0.058)
Alternative 3
ECHI 0.028 0.024 0.040 0.013 0.009 0.012

(0.057) (0.028) (0.054) (0.044) (0.027) (0.050)
ECHI  × NOSOFFER -0.035 0.078* 0.048 0.034 0.113*** 0.153***

(0.051) (0.043) (0.055) (0.036) (0.040) (0.056)

Notes: Standard errors in parentheses: * p < .1, ** p < .05, *** p < .01 (two-tailed tests). ECHI = employment-contingent health insurance for the respondent, OFFER = respondent
was  offered ECHI, NOSECHI = respondent’s spouse is not covered by employment-contingent or military health insurance, and NOSOFFER = spouse was not offered (from his
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mployer) employment-contingent health insurance and did not have military hea
nd  all include the same set of control variables as what was included in the “expa
educed by two spouse insurance respondents in regressions that include the variab
heir  employer due to interviewer error.

ut is never statistically significant. The positive estimates are con-
istent with women who are more dependent on their employment
or health insurance remaining employed or working more hours
ollowing a breast cancer diagnosis.

The second specification (Alternative 2) focuses on those
ith ECHI, distinguishing between women whose husbands have

mployer-provided health insurance. In this specification, a pos-
tive coefficient on the ECHI × NOSECHI interaction implies that

omen with a health shock who are more dependent on their own
mployment for insurance maintain higher labor supply. The hours
stimates are all positive, and in column 2 the estimated coefficient
n this interaction – for the change in hours conditional on working
t the two-month interview – is statistically significant, indicating
hat conditional on being employed, women with ECHI but with-
ut the option to switch to a spouse’s policy reduce their hours less
han women with ECHI whose spouse also has ECHI to which they
an likely switch. This evidence is consistent with the hypothesis
hat dependence on employment for one’s health insurance mutes
he labor supply response to breast cancer, although the evidence
s not strong and emerges only for some analyses.

In the final set of estimations (Alternative 3), we focus on
hether the spouse is offered ECHI rather than whether the spouse
as ECHI. We  suggested that, on a priori grounds, this compar-

son might be the most compelling because NOSOFFER better
eflects the lack of an option to switch to a spouse’s insurance than
OSECHI, and whether or not the spouse takes up his ECHI may
e more of a choice variable; the descriptive statistics in Table 1
upport this, as the women we compare in this specification are
he most similar on observables. The results in the last two rows
f Table 4 provide the strongest evidence consistent with the labor
upply hypothesis. For three of the hours specifications there is sta-
istically significant evidence that women more dependent on their
wn job for health insurance have higher labor supply following a
ealth shock. We find this evidence for hours at both the two- and
ine-month interviews, with estimated magnitudes in the 7.8–11%

ange (conditional on employment).

Table 5 reports estimates for changes in labor supply from the
aseline interview to the two- and nine-month interviews for the
ample comprising our study and CPS respondents. The top panel

N
p
w
m

urance. All regressions run using OLS with standard errors clustered by physician,
 models in Tables 2 and 3. Sample sizes are the same as in Tables 2 and 3, but are
ER because those respondents were not asked if they were offered insurance from

f the table first reports estimates using the cancer sample only, but
ith the control variables that are common to the CPS and cancer

ample (for comparison purposes, since the coefficients estimated
n Tables 2 and 3 are based on models with more extensive con-
rols). Relative to the expanded models reported in Tables 2 and 3,
he coefficients remained about the same for employment out-
omes and became smaller for change in hours worked outcomes.

The second panel adds the CPS sample to the cancer sample and
ncludes an interaction term between cancer and ECHI (equation
5)). As noted above, this is a different way  to control for unob-
erved heterogeneity than the alternative comparisons in Table 4.
n this panel, the coefficients on the interaction term BCA × ECHI
re positive, with one exception – employment at the two-month
nterview – and in the case of the percent change in hours worked at
he two-month interview is statistically significant, implying that
omen newly diagnosed with cancer who have ECHI increased

heir weekly hours relative to women in the control sample with
CHI but without cancer. Moreover, the point estimates are quite
imilar to those in the bottom row of Table 4, which we argued are
he preferred estimates among the alternative comparisons used in
hat table. Thus, the evidence from the inclusion of the CPS sample
upports our findings from the cancer sample alone.

.5. Perceptions of the need to work to keep health insurance

Thus far we focused on observed labor supply responses to
CHI. We  also examined responses to questions that ask women
irectly if they are working to preserve health insurance cover-
ge (Table 6). This information on the perceived link between ECHI
nd labor supply can provide complementary evidence to what
e learn from observed behavior. We  present these responses for

he same comparisons we used in the regression analysis of labor
upply responses.

As shown in columns 1 and 2, women  with ECHI overwhelm-
ngly perceive that they are working to maintain health insurance.

aturally, women  without ECHI almost never report this. For exam-
le, at the two-month interview, nearly two-thirds of women (63%)
ith ECHI report that they strongly agree or agree with the state-
ent that they are working to maintain health insurance, relative
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Table  5
Labor supply outcomes, cancer and CPS sample.

(1) (2) (3) (4) (5) (6)
Two-month
interview

Nine-month
interview

Employment Percent change in
hours, conditional
on working

Percent change in
hours,
unconditional

Employment Percent change in
hours, conditional
on working

Percent change in
hours,
unconditional

Estimates using CPS controls – cancer sample only
ECHI 0.011 0.008 0.013 0.041 -0.010 0.028

(0.045) (0.034) (0.047) (0.037) (0.031) (0.043)
CPS  and cancer samples
ECHI 0.012 -0.071** -0.052 0.027 -0.075 -0.042

(0.035) (0.031) (0.045) (0.031) (0.047) (0.054)
Cancer (BCA) -0.096** -0.164*** -0.234*** -0.025 -0.065 -0.077

(0.039) (0.034) (0.047) (0.034) (0.056) (0.060)
Cancer × ECHI -0.017 0.082** 0.053 0.0059 0.107 0.103

(0.047) (0.039) (0.056) (0.041) (0.073) (0.079)

Notes: Heteroskedasticity-robust standard errors in parentheses: * p < .1, ** p < .05, *** p < .01 (two-tailed tests). CPS = Current Population Survey, BCA = breast cancer and
ECHI  = employment-contingent health insurance. All regressions run using OLS. The control variables include subject and spouse age, race, and education, household income,
the  wife’s share of household income, indicator for children under 18, firm size, type, and baseline hours worked for both subject and spouse (with unemployed spouses
included using a separate indicator variable), indicator for blue-collar occupation for the wife, year of interview dummies, and an indicator for observations where baseline
hours  worked was based on actual, not usual, hours worked (discussed in the text). The construction of the CPS samples is discussed in the text. See notes to Table 4 for other
details on the cancer sample. For employment and unconditional hours regressions, the combined CPS and cancer sample size is 827 and 841 for 2-month and 9-month
interviews, respectively (455 come from the cancer sample). For the conditional hours regressions, the 2-month interview sample size is 719 (378 cancer sample); the
9-month  sample size is 766 (410 cancer sample).

Table 6
Reasons for continued employment and hours worked (%), cancer sample.

(1) (2) (3) (4) (5) (6) (7) (8)
Base
specification

Alternative 1 Alternative 2 Alternative 3

OFFER = 1 OFFER = 1 ECHI = 1 ECHI = 1 ECHI = 1 ECHI = 1
ECHI  = 0 ECHI = 1 ECHI = 0 ECHI = 1 NOSECHI = 0 NOSECHI = 1 NOSOFFER = 0 NOSOFFER = 1

Survey question
Two-month interview
Are you currently working
to maintain health
insurance benefits?

3.70
(N = 162)

62.96***
(N = 216)

3.33
(N = 90)

62.96***
(N = 216)

58.06
(N = 93)

66.67
(N = 123)

57.55
(N = 139)

72.73**
(N = 77)

If  you could have the same
health insurance without
additional cost to you,
would you reduce the
number of hours you work
each week?

29.33
(N = 150)

48.15***
(N = 216)

27.91
(N = 86)

48.15***
(N = 216)

48.39
(N = 93)

47.97
(N = 123)

48.92
(N = 139)

46.75
(N = 77)

Nine-month interview
Are you currently working
to maintain health
insurance benefits?

7.02
(N = 171)

66.95***
(N = 239)

11.58
(N = 95)

66.95***
(N = 239)

66.67
(N = 99)

67.14
(N = 140)

64.00
(N = 150)

71.91
(N = 89)

If  you could have the same
health insurance without
additional cost to you,
would you reduce the
number of hours you work
each week?

27.04
(N = 159)

49.79***
(N = 239)

30.00
(N = 90)

49.79***
(N = 239)

41.41
(N = 99)

55.71**
(N = 140)

45.33
(N = 150)

57.30*
(N = 89)

Notes: ECHI = employment-contingent health insurance for the respondent, OFFER = respondent was  offered ECHI, NOSECHI = respondent’s spouse is not covered by
employment-contingent or military health insurance, and NOSOFFER = spouse was not offered (from his employer) employment-contingent health insurance and did not
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ave  military health insurance. For the first question, we report the percentage re
he  percentage reporting yes is reported. Asterisks indicate statistically significant d
mployed and those who refused to answer or responded as ‘don’t know’ are exclu

o a tiny percentage among those without ECHI. The numbers are
irtually the same in columns 3 and 4.

The interesting differences in responses are the comparisons
ased only on women with ECHI or offered ECHI, where we infer
ependence on one’s employment for health insurance based on

hat might be available through the spouse. In columns 7 and 8,
here the comparison is based on whether or not the spouse is

ffered employer-provided health insurance, among women with
CHI, at the two-month interview women whose spouses are not

o
n
o
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ing “strongly agree” or “agree.” The second question is a simple yes/no response;
nces using two-tailed t-tests: *p < .10, **p < .05, ***p < .01. Individuals who were not
om calculations.

ffered health insurance are about 15 percentage points more likely
o report they are currently working to maintain insurance, a sta-
istically significant difference.

When we  look at responses about whether women would
educe hours worked if they could have the same insurance with-

ut additional cost, we find even more consistent evidence that the
eed to maintain health insurance constrains labor supply choices
f women  with breast cancer. For the more reliable and mean-
ngful comparisons – in columns 5 through 8 – which focus on
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ifferences among women with ECHI or offered ECHI, there are sig-
ificant differences at the nine-month interview, with about 13 to
4 percentage points more women whose husbands do not have or
re not offered ECHI indicating that are maintaining higher hours
han they want to maintain their health insurance.

. Discussion

The evidence supports the hypothesis that ECHI incentivizes
omen newly diagnosed with breast cancer to maintain higher

abor supply than they would otherwise. The estimated difference
n labor supply responses to the health shock is modest – about
–11% – and the evidence is somewhat sensitive to the choice of
omparison groups. However, the evidence is strongest statisti-
ally when we compare women who differ in their dependency
n their jobs for continued insurance, but are otherwise most sim-
lar in terms of personal and job characteristics, which in our view
trengthens the conclusion. In particular, the strongest evidence
merges from comparing women with ECHI, but differentiated only
y whether their spouses are offered employer-provided health

nsurance that would cover the woman if she lost coverage through
er employer. The evidence from the inclusion of the CPS sample
upports our findings, producing very similar coefficients on the
ffects of ECHI for women diagnosed with breast cancer. In addi-
ion, subjective responses of women diagnosed with breast cancer
o questions about whether they are working more to maintain
ealth insurance are consistent with the conclusions from observed
ehavior.

Our study advances what is known about the relationship
etween ECHI and labor supply, and has two advantages over prior
tudies. First, we collected data on a rich set of control variables,
ncluding disease and treatment characteristics, job characteris-
ics, and respondent and spouse characteristics, which were used
o help rule out competing explanations of the observed effects.
econd, we improved upon prior assessments of ECHI’s effect
n labor supply (our own included) by using alternative, more
omogeneous comparison groups that better identify the effects
f dependence on one’s job for health insurance. In general, these
lternative comparisons led to stronger evidence that dependence
n one’s employment for health insurance moderates labor supply
eductions in response to breast cancer.

Our evidence consistently points to smaller labor supply reduc-
ions in response to breast cancer for women who  depend on
heir own employment for health insurance, although the mag-
itudes are modest and in many cases not statistically significant.
ur results can be viewed as consistent with the job lock litera-

ure, which has generally found modest estimates of the effect of
mployment-contingent health insurance in reducing job mobility,
espite a few early papers that suggested large effects. Our research
iffers in providing evidence on a different channel by which
mployer-provided health insurance may  constrain worker’s labor
arket decisions – which we might think of as “hours lock” that

onstrains labor supply, rather than job lock that constrains job
obility.
In addition to drawing inferences from observed labor supply

ehavior, we questioned the women in our sample – all of whom
ad a breast cancer diagnosis – about their motivation to con-
inue employment. Although the responses to these questions may
eflect unobserved preferences for both employment and health
nsurance, women dependent on their own employment for health

nsurance report that they are working – or are working more –
n order to maintain health insurance, which may  explain wor-
ies related to insurance expressed by participants in qualitative
tudies of cancer survivorship (Schwartz et al., 2009). Although

r
t
e
t

conomics 32 (2013) 833– 849

ew women  stopped working during the study period, concerns
egarding health insurance insecurity are probably well founded
iven the strong correlation between job loss and loss of health
nsurance coverage (Cawley et al., 2011).

There are limitations to the study, although there are some jus-
ifications for these limitations. First, the study is confined to a
ingle state, which may  limit whether it can be generalized to other
ettings. To mitigate this possibility, we  enrolled subjects from aca-
emic and private practices and from rural and urban settings. An
dvantage of focusing on a single state is that women in the sample
ere most likely subject to similar economic conditions that may

ffect employment.
Second, we  study a single disease where treatment is largely

rovided on an outpatient basis and is reasonably uniform across
ractices. Again, this limits generalizability, but it avoids problems
rom heterogeneity of disease, morbidity, and treatment. These
onditions strengthen the internal validity, but at the expense of
xternal validity. Therefore, it would be valuable to gain more
nowledge about how health insurance that is tied to one’s job
nfluences labor supply responses to different types of health
hocks, particularly those that require long absences from work,
lthough collecting the requisite data, as in our study, is expensive.

Third, we  study married women, so the findings may not gen-
ralize to single women (or men) who  do not have the option to
witch to a spouse’s policy, nor to married men who  are less likely
o have the option to switch to a wife’s policy. Prior work suggests
hat men will be more constrained by ECHI following the diagnosis
f a serious illness because they are likely to have fewer options
han women to switch to their spouse’s employer-provided health
nsurance (Bradley et al., 2012).

Fourth, in spite of our attempts to enroll and study similar
roups of women, in the absence of randomization of employees
o equivalent ECHI policies and spouse ECHI policies, dissimilar-
ties between the treatment and control groups are inevitable.
issimilarities can occur between study subjects, comparability of

nsurance policies, and jobs. We  therefore cannot completely rule
ut bias from selection into different health insurance statuses.
bsent an experimental design, we tried to overcome or assess this

imitation by studying more similar groups of women. The over-
ll consistency of our findings, and the fact that they are stronger
hen we  use comparisons among more homogeneous groups of
omen who  are still differentiated by how dependent they are on

heir own employment for health insurance, should bolster confi-
ence in the findings. Nonetheless, we cannot definitively rule out

 role for unobserved characteristics that are associated with the
ffer and acceptance of health insurance through one’s job, and
ubsequent labor supply changes.

The evidence that dependence on employment for health insur-
nce creates an incentive to maintain higher labor supply when
aced with a health shock, and that women strongly perceive
his incentive, suggests that employer-provided health insurance

ay  lead to anxiety or stress among people who experience a
ealth shock and are dependent on employment for their health

nsurance. Moreover, the resulting constraint on reducing labor
upply may  influence treatment decisions and adherence behav-
or to avoid reducing labor supply as much as might be optimal
or recovery. Future research will explore the effects on treat-

ent, adherence, and health consequences of the dependence on
mployment for health insurance. From a public policy perspective,
aving better and cheaper options for health insurance outside of
he employer may  benefit some workers. At the same time, the

elatively modest differences we find in labor supply responses
o health shocks suggest that providing these options outside the
mployer-based system are unlikely to trigger substantial reduc-
ions in labor supply.
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