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Abstract

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 dependent 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 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
percent smaller. Women’s subjective responses to questions about working more to maintain
health insurance are consistent with the conclusions from observed behavior.

1. Introduction

When workers are faced with serious health conditions that require expensive treatment and
long periods of recovery, provision of health insurance through an employer can complicate
their decisions. Although workers may want to invest in their health by taking time away
from work for treatment and recovery, their demand for health insurance rises because of the
increased risk of health care expenses. Employer-provided health insurance is often only
offered to or taken up by full-time employees, in which case ill workers must also work
enough hours to keep their health insurance benefits. The potential loss of insurance
coverage (or an increased cost of health insurance if workers reduce hours and purchase
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coverage) therefore raises the cost of forgoing work for treatment (or recovery) (Bradley et
al., 2006). The need to maintain labor supply at a level sufficient to keep health insurance
could have adverse health consequences; work could conflict with recovery, or it could
influence treatment decisions or adherence with a treatment plan.

Workers who become ill and lose their employer-provided health insurance have limited
alternative options to obtain insurance. One possibility is continuing coverage through the
Consolidated Omnibus Budget Reconciliation Act of 1985 (COBRA). However, former
employees pay the full cost of group coverage, and the policy is usually limited to 18 to 36
months — making continuation of coverage via COBRA a prohibitively expensive option for
many and only a temporary measure even for those who can afford it.1 Alternatively, the
Health Insurance Portability and Accountability Act of 1996 (HIPAA) allows employees to
add to their insurance policy a spouse or other dependent who loses job-related coverage,
without waiting until next open enroliment cycle. However, HIPAA offers no protection to
many ill workers, including those whose spouses are not employed and those with employed
spouses whose employer does not offer health insurance coverage for family members.2 The
Family Medical Leave Act (FMLA) entitles eligible employees of covered employers to
take unpaid, job-protected leave for specified family and medical reasons with continuation
of group health insurance coverage (U.S. Department of Labor, 2012). However, not all
workers are covered by FMLA and some workers may fear that using FMLA will result in
adverse consequences at work. Nonetheless, FMLA seems likely to mute the extent to which
people with health shocks are constrained to remain at work and not reduce their hours.

This paper studies labor supply changes following health shocks, comparing married women
newly diagnosed with breast cancer and dependent on their own job for health insurance to
similar women who are insured through a spouse’s policy or with access to insurance
through a spouse. We survey these women three times to cover three distinct periods: just
prior to diagnosis (retrospectively) and two and nine months after initiation of treatment. By
focusing on the time period immediately following treatment initiation, we observe labor
supply behavior when treatment demands are greatest and therefore entail decisions about
labor 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 relationship between labor supply and dependence on
one’s job for health insurance in a breast cancer context. Moreover, we present a number of
new analyses based on comparisons of women who depend on their jobs for health
insurance to subsets of women who are less dependent on their own employment for health
insurance but who are more likely to be similar in terms of unobservables such as job
characteristics and commitment to work. The alternative comparisons are intended to better
account for unobserved heterogeneity associated with the prior choice of health insurance
source that could affect labor supply changes over time, perhaps also including labor supply
in responses to a new diagnosis of breast cancer. When we simply compare women offered
health insurance through their employer (which we term ECHI, for “employment-contingent
health insurance”) to those without ECHI, differences in labor supply behavior may be
driven by the other differences between women who do or do not have ECHI, or differences
in their jobs. In contrast, for example, one new comparison we introduce restricts attention

1The American Recovery and Reinvestment Act (ARRA) of 2009 provided a premium reduction (to 35% of premiums) for
continuation coverage for eligible individuals who were terminated involuntarily from employment through May 31, 2010. Individuals
who qualified paid reduced premiums for up to 15 months, as long as they were not eligible for another group health plan or Medicare
EU.S. Department of Labor, 2011).

Although not relevant to our study period, the Patient Protection and Affordable Care Act (ACA) will expand Medicaid coverage to
very low-income workers who lose employer-provided coverage and allow others without employer-provided coverage to purchase
health insurance on exchange markets (Kaiser Family Foundation, 2011).
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to women offered ECHI, and distinguishes between those who enrolled in ECHI and those
who declined (and instead took insurance through their spouses’ employers). Women
offered ECHI are likely to have more similar types of jobs and careers, so among those
offered ECHI, the difference between those women who do and do not enroll should better
isolate differences in labor supply responses attributable solely to how dependent they are on
their own job for insurance. A second comparison is again only among the more
homogeneous group of women with ECHI, but contrasting those who have the option to
switch to a spouse’s policy with those who do not.

Finally, as an alternative method of accounting for unobserved heterogeneity associated with
labor supply changes and the prior determination of the source of health insurance, we
constructed a sample of demographically-similar women from the Current Population
Survey (CPS) (U.S. Department of Labor, 2002), who we assume were healthy and did not
get a cancer diagnosis. When we combine the two samples, we add another level of
differencing that removes the potential influence of differences in how labor supply evolves
over time for women with and without ECHI.

2. Research on Labor Market Incentives and Employer-Based Health

Insurance

The studies most relevant to our investigation directly examine changes in labor supply
following a health shock, although only a handful of studies fit this description, implying a
substantial gap in the literature that the current study can help to fill. There are also studies
of “job lock” — the hypothesis that workers remain in their current job to retain health
insurance. These studies are related because they link the need for health insurance to being
“locked” into a job. The literature on job lock is larger, but because it does not pertain to
health shocks per se, we focus in this brief literature review on studies that incorporate
health status of the employee (or their dependents) into their analysis.

Labor supply and health conditions

We are aware of three studies of labor supply that report evidence on how workers with
employer-provided health insurance respond to illness. In a study using primary data
collected from a sample of married women in Detroit newly diagnosed with breast cancer,
women with ECHI were significantly more likely to remain employed than were women
with insurance provided by another source; similarly, ECHI moderated the negative impact
of cancer on weekly hours worked (Bradley et al., 2006). Specifically, women with ECHI
were 10 percentage points more likely to remain employed six months after diagnosis than
women with insurance through another source, rising to 17 percentage points 18 months
after diagnosis.

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

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

One likely reason for the small quantity of research on how labor supply responses to illness
are affected by employer-provided health insurance is that in national databases such as the
HRS, the prevalence of illness and/or poor health status — especially among employed
individuals — is too low to provide adequate sample sizes for study. Furthermore, illnesses
are heterogeneous in type, severity, and treatment, and few studies collect sufficient detail
on illness and treatment to adequately control for these differences. Thus, researchers
seeking to study this topic are limited by the secondary data sources available. This
motivates efforts to collect primary data from a sample of individuals with a similar disease
followed by similar treatments, as we have done for the research in this paper.

The first published paper on the topic of job lock induced by ECHI, Cooper and Monheit
(1993), suggested that the phenomenon was important. Studying a sample of workers aged
25 to 55, they estimated that ECHI reduced the likelihood that a worker changed jobs by
25% among married males, the group with the strongest labor force attachment, and up to
38% for married females, the group with the weakest attachment. However, a major
criticism of Cooper and Monheit’s research was that it suffered from biases owing to
endogeneity of health insurance that can lead to correlations of health insurance status with
job characteristics such as pensions, life insurance, sick leave, and paid vacations, as well as
wages and working conditions. These other factors may attract less mobile or more
committed workers, leading to estimated effects on job mobility that are wrongly attributed
to ECHI. Madrian (1994) attempted to address these issues using difference-in-differences
estimators to isolate job lock by comparing groups with differences in their demand for
health insurance. She used three different proxies for the demand for ECHI, including the
availability of insurance coverage from other sources, family size, and the occurrence of a
pregnancy (with the second and third proxies indicating higher expected future health
expenses). Madrian found evidence that job lock reduced voluntary job changes by 25% (or
4 percentage points, from 16% to 12%).

Kapur (1998) re-analyzed Madrian’s data and specification, and in part due to data issues
and in part due to specification issues found much smaller and statistically insignificant
estimates for some specifications. Kapur also used a refined version of Madrian’s approach,
relying on the interaction of double insurance coverage (by one’s own employer, and access
through a spouse) and measures of health status to estimate job lock. She also incorporated
additional measures of health status including medical conditions, nights in a hospital,
emergency department visits, medical visits, prescribed medications, and medical expenses.
Using her framework and data, Kapur found small, precise, and insignificant estimates of
job lock, in sharp contrast to Madrian’s results.

Gilleskie and Lutz (2002) made a significant departure from the rest of the job lock literature
in using a structural modeling approach to estimate the influence of health insurance on job
mobility. Unlike previous work that identified effects by narrowing down comparison
groups to be as similar as possible, Gilleskie and Lutz relied on a dynamic optimization
model of employment transitions, the offer of ECHI, and the acceptance of ECHI to
explicitly account for unobserved individual characteristics that are correlated with the
choice of insurance source, incorporating new data (from the 1979 National Longitudinal
Survey of Youth) on the offer of ECHI by employers. Gilleskie and Lutz found no evidence
of job lock for married men and only a modest effect for unmarried men.
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Like the more convincing evidence on job lock, in the current paper we also pay close
attention to unobserved (as well as observed) individual and job characteristics correlated
with the offer or take-up of ECHI that can independently influence labor supply changes
over time and, in particular, labor supply responses to a health shock.

3. Application to Breast Cancer

Female breast cancer survivors comprise the largest percentage of all cancer survivors,
approximately 23%, and the largest percentage (41%) of all female cancer survivors
(National Cancer Institute, 2011a). Five-year survival rates exceed 83% for women
diagnosed with regional stage disease and 96% for women with local stage disease (National
Cancer Institute, 2011b). There are numerous studies of breast cancer’s impact on
employment, motivated by the fact that with screening and earlier detection, working age
women have become more likely to be diagnosed with and treated for the disease. One study
found that women with breast cancer were 17 percentage points less likely to be employed
than women in a non-cancer control group six months following diagnosis, but by 12 and 18
months following diagnosis, their likelihood of employment was not statistically different
(Bradley et al., 2007). Recent studies of breast cancer and employment also find modest
declines in employment; examining over 1,000 initially-employed women diagnosed with
breast cancer, Mujahid et al. (2011) report that approximately 90% were employed nine
months following diagnosis, although employment fell more for Latina women than for
white women.

Although the evidence points to high rates of return to work on average, women with more
extensive disease that requires several months of chemotherapy and/or radiation may
experience greater work interruption than women treated with surgery alone (Stephan,
2010). In addition to the time away from work required for treatment, women who receive
chemotherapy experience considerable morbidity, which can negatively affect their ability to
return to work. For example, Hassett et al. (2009) reported return to work rates of 93%
among over 3,200 employed and insured women, but those who received chemotherapy
were more likely to go on disability, stop working, or retire relative to women who did not
receive chemotherapy. The effects of chemotherapy can continue for several months or even
years following the completion of treatment (Bradley et al., 2007; Johnsson et al., 2011;
Hassett et al., 2009).

Despite the morbidities imposed by breast cancer treatments, women have a strong incentive
to continue working if they are dependent on their jobs for health insurance. The cost of
breast cancer treatment for insured women in 2007 was estimated to be $66,489, and out-of-
pocket expenses for women with employer-provided coverage were estimated to be $6,250
(Gabel et al., 2009). Given high survival rates, once women are successfully treated, their
worries may turn away from survival and toward the future costs of care for cancer
surveillance, second primary cancers, and reoccurrence of the first primary cancer.

Capitalizing on our knowledge of breast cancer’s impact on employment, and our past
experience recruiting, enrolling, and studying breast cancer patients, we designed a study to
address the intersection of breast cancer, employment, and employer-provided health
insurance. The earlier research on employment and hours responses (Bradley et al., 2006)
used a sample limited to a single metropolitan area (Detroit, MI) and collected limited
information on cancer treatment. Our current study of ECHI and breast cancer was designed
to overcome these limitations. Most importantly, it targeted women who received
chemotherapy or radiation (or both), for whom the tensions between not working to recover
and working to maintain insurance are sharp; these treatments are the most costly, and they
are more likely to entail both considerable morbidity and severe disease (making the chances
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of reoccurrence higher). We study women with breast cancer because we can determine
disease severity and the uniformity of treatment by disease stage. These conditions allow us
to isolate ECHI’s incentives without introducing noise due to differences in diseases and
treatments. The new data we collected provide a more complete picture of how employer-
provided health insurance affects labor supply responses to illness than has been available to
date.

Cancer sample

Our study uses a quasi-experimental design to examine how women’s dependence on their
job for health insurance influences their labor supply responses following a new diagnosis of
breast cancer. We enrolled 496 employed, married women within two months following
surgery or initiation of chemotherapy or radiation. The women had to have ECHI, or be
covered by their spouse’s employer-provided health insurance.3 We aimed to enroll women
with chemotherapy and/or radiation, although a small number of women in our sample did
not pursue these options and others were recommended against chemotherapy and/or
radiation following results from surgery.4 The study was powered to detect statistically
significant differences (p<.05) in the proportion subsequently employed six months
following diagnosis between those with and without ECHI, based on estimated effect sizes
from prior work. In that prior work, 85% of women with ECHI and 70% of women without
ECHI remained employed following diagnosis and treatment (Bradley et al., 2006). To
detect this effect size, we required a minimum of 134 women in each group, but ultimately
aimed to enroll 500 women with 250 in each group, anticipating that we would retain 220 in
each group throughout the study period.5 Enrolling women with health insurance through
their spouse proved to be more difficult than anticipated because a greater share of eligible
women was covered through their own employer than in our previous study (Bradley et al.,
2006). As a result, when enrollment ended, we had 278 subjects with ECHI and 218 with
insurance through their spouse’s employer-provided policy.

To obtain this sample, we collaborated with two academic and one private non-profit
hospital-based treatment centers and five private oncology centers from urban and rural
areas in Virginia. Figure 1 traces out how we got from the initial subjects identified to our
analysis sample. We reviewed the records of 5,840 breast cancer patients to identify
prospective study subjects. Inclusion criteria were: married, between ages 21 and 64 years at
the time of diagnosis, employed at diagnosis, and insured either through their own employer
or through a spouse’s employer (and not explicitly enrolled in insurance from both sources).
6 Subjects had to be without metastatic disease’ and within two months of initiating
chemotherapy and/or radiation (or for the few cases of women who did not receive these
treatments, within two months following surgery).

Letters were mailed to eligible subjects’ physicians (N=749). Physicians of three subjects
refused to allow us to contact their patients. We mailed letters and consent forms to 746
women. Interviewers then telephoned the women to screen for eligibility. Only 124 (20%) of
eligible women refused to participate; 82 (11.1%) were ineligible for the study because they
had multiple insurance sources or were uninsured; and we were unable to contact 44 women
(6%). If we include subjects who we were unable to contact in the refusal rate (possibly

3The spouse insurance group includes a handful of women covered by their spouse’s military insurance (5 of the 195 women in the
final sample coded as spouse insurance).
There were 28 women in the sample who did not receive chemotherapy or radiation.
This sample size was larger than what we needed to detect the effect size for changes in hours of work based on the prior evidence.
The factor most responsible for exclusion from the sample was age greater than or equal to 65.
Treatment for metastatic disease is generally palliative without clear rules for when to stop chemotherapy.
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passive refusals), the refusal rate rises slightly (to 25.3%). Women who refused were
approximately two years older than retained subjects, and more likely to be white.

We retained 92% of the sample over the nine-month study period. Women who dropped out
of the study were comparable to those retained in terms of age and insurance source, but
were more likely to be white. Among those who dropped out of the study and for whom we
have cancer stage information, fewer had ductal carcinoma in situ relative to those who
completed the study (8% versus 16%), and more of the dropouts had Stage 111 cancer — 20%,
versus 9% in the retained sample. Abbreviated surveys were completed by 18 of the
dropouts (47.4%), of whom 10 had ECHI and 8 had insurance through their spouse. Only
one of these women reported that they were no longer working. Given the small number of
dropouts overall, we suspect their impact on the analysis is minimal.® Lastly, two women
died before completing all interviews and were removed from the sample.

Starting in the fall of 2007, we interviewed women covering three periods: at enrollment (a
retrospective interview that referred to the employment situation at diagnosis), during
chemotherapy or radiation treatment (approximately two months following the initiation of
treatment — in many cases coupled with the same interview that collected the retrospective
information), and approximately nine months following treatment initiation. The majority of
women (85%) completed treatment by the last interview.

The questionnaire asked about subject and spouse demographic characteristics, job
characteristics, job involvement, job satisfaction, insurance characteristics, and mental and
physical health status. In addition to the telephone interview, we conducted audits of
subjects’ medical records. These audits extracted detailed information about cancer stage,
surgery, chemotherapy regimen, and radiation. All interviews were audio recorded; quality
control checks of the audio recordings against data entry revealed a data entry error rate
below 1%.9 The last interview was completed in September 2011.10

samples

The selection of ECHI is potentially endogenous, and could be correlated with other sources
of changes in labor supply that occur over time independently of health shocks. To
implement one of our approaches to this problem, we constructed control samples of
Virginia residents who are assumed healthy using the CPS. Because we use the CPS control
sample to control for labor supply changes over time, we matched the spans between
interviews in our cancer sample to the extent possible while maximizing the size of the
sample extracted from the CPS. The cancer sample interviews were conducted on average
two and nine months from treatment initiation, which led to an average span of three months
between diagnosis and the first post-treatment interview and 12 months between diagnosis
and the second post-treatment interview. To match the baseline and post-diagnosis
interviews in the cancer sample, we chose CPS respondents with a similar time span
between interviews. We used the March supplement as the baseline interview for all CPS
respondents because it contains health insurance information. To mimic the two-month
interview, we matched CPS respondents to the March supplement with the same individuals’
responses to the basic monthly survey for the month of May.11 This implies that CPS
respondents who were in month-in-sample (MIS) 1 during March were matched to the same
individuals’ records for MIS 3. Likewise, MIS 2 records were matched to MIS 4 records,

8The higher incidence of stage 111 cancer among dropouts may lead to more muted labor supply reductions overall in the study
sample, but should not affect differences associated with ECHI.
The error rate was defined as the number of incorrectly-entered responses out of all questions. The total number of questions varied,
depending on the skip patterns for a particular subject.
The questionnaire is available upon request.
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MIS 5 to MIS 7, and MIS 6 to MIS 8.12 To match the span between the cancer interviewees’
baseline and second interview, we allowed a slightly wider range for CPS respondents,
selecting those with intervals from 9 to 12 months apart. Therefore, March supplement
respondents in MIS 1 through MIS 4 were matched to their basic monthly records for MIS 5
(which occurred the following December of the same year through March of the next).13
Specific questions regarding diseases such as cancer were not part of the CPS, and so a few
respondents in the control population may have had cancer or other diseases.

From the CPS sample, we selected married, employed women between the ages of 26 and
64 years who were covered by insurance provided by their own employers or their
husbands’ employers. Respondents with double insurance coverage were excluded, to mimic
this feature of the cancer sample. The combination of these exclusions, CPS survey attrition,
and the matching process left us with 372 individuals from the CPS to use as controls to
match to the baseline and first interview, and 386 controls to match to the baseline and
second interview.14 Among the control subjects selected for the two-month interview
sample, 194 had ECHI and 178 were insured by their husbands’ employers. For the nine-
month interview control sample, 209 had ECHI and the remaining 177 had insurance
through their husbands’ employers.

5. Empirical Approach

Statistical models

The transition from employment to non-employment and the percentage change in weekly
hours worked are modeled as functions of the source of health insurance prior to diagnosis
(either ECHI or spouse insurance in our baseline specification, with INS an indicator of
having one form of insurance or the other), breast cancer stage (BCS),15 other exogenous
variables (the vector of these other variables and BCS is denoted X), and unobserved
influences (). Breast cancer stage is categorized as ductal carcinoma in situ (DCIS or Stage
0), Stage | (tumor <2 cm and no lymph node involvement), Stage Il (tumor <2 cm and
lymph node involvement or tumor <5 cm without lymph node involvement), and Stage 111
(cancer present in the axillary lymph nodes and chest wall). Stage IV is metastatic cancer.
Although we excluded patients with Stage IV disease from initial study enrollment, three
such patients were included in the sample who were thought to have earlier stage disease but
were later found to have distant metastases.

We estimate the employment equation for post-diagnosis periods:

11The CPS follows households over time, not individuals; therefore, the matching of records for individuals over time occurs with
some error. Our matching algorithm is nearly the same as that proposed by Madrian and Lefgren (2000). Subjects were matched
across surveys by comparing individual roster numbers that are retained from one survey month to the next. We matched sex, race,
and age (allowing a difference of minus one to plus three years) from one roster number to the next to ensure that the correct
individual answered each survey.

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

More specifically, MIS 4 March records were matched to MIS 5 records from December. These records construct the sample of
individuals with a nine-month gap. Records with 10-month gaps result from matching March MIS 3 with January MIS 5. Likewise,
MIS 2-MIS 5 and MIS 1-MIS 5 pairs result in the 11- and 12-month gap records. We did not allow individuals to appear more than
once in the sample, which is why we did not match, for example, March MIS 4 records with their MIS 5, MIS 6, MIS 7, and MIS 8
records. This would have resulted in the same individual having four records — each with varying gaps — but which would have been
h%;hly dependent on each other.
140ne subject was dropped from the two-month sample because there was a 4,400% increase in hours worked reported.

Breast cancer stage was determined using the American Joint Commission on Cancer staging criteria, which incorporates Tumor,
Node, and Metastases. Cancer stage is used to decide treatment course and is the best indicator of prognosis.
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Eit*:aE‘FﬂEECHIil"‘Xil')’E+€Eit|Ei1:1 and INS;;=1,t=2, 3. 1)

We define employment status as a binary variable (E;;) that equals one if a woman reports
that she worked for pay one or more hours per week (E;* is an unobserved latent variable).
16 \We estimate separate linear probability models for employment at the two- and nine-
month interviews. The subscript 7refers to the h individual and the subscript #refers to the
interview period (£1 for the baseline interview period, £2 for the two-month interview, and
£=3 for the nine-month interview), and ag, Bg, and yg (a vector) are parameters.

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

{Hio—Hi1}/Hi=a, +8,ECHL 1+ X;1v,+e™ | Ein=1, En=1, and INS;1=1. (2)

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

Note that these models estimate the relationship between ECHI and changes in employment
or hours relative to labor supply prior to the breast cancer diagnosis. Variation in pre-
diagnosis labor supply associated with ECHI, which we would expect, is differenced out in
these specifications. Thus, the “first-order” effects of endogeneity in the selection of ECHI
are removed. Nonetheless, unobserved differences across women with and without ECHI
can still be associated with changes in labor supply, and this is a confounding factor in
trying to draw causal inferences regarding how ECHI affects labor supply following a health
shock, even when we condition on labor supply prior to the shock. To further address these
concerns, we estimate three alternative specifications that compare women based on their
offer of health insurance and on the offer and take up of their spouse’s health insurance.

Control variables

The most direct approach to trying to account for differences between women with and
without ECHI that could affect labor supply changes over time (whether or not a health
shock occurs) is to include detailed controls, and our data set was designed to include a very
rich set of such controls. We control for worker, family, and job characteristics, as well as
physical and mental health and cancer treatment.

The control variables describing the respondents and their job characteristics are measured
for the pre-diagnosis period. We control for weekly hours worked at baseline, individual
characteristics including age, race (non-Hispanic white, non-Hispanic African American,
and other), education (high school diploma or less, some college or Associate’s degree,
Bachelor’s degree, advanced degree), whether the subject has children under age 18,

16\we also modeled whether women worked more than a particular hours threshold, using four different specifications (weekly hours
> 20, = 30, = 35, and = 40). In all cases except one, the estimates were positive, but statistically insignificant (results not shown).
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occupation type (white collar or blue collar), pre-diagnosis annual household income (<
$40,000, between $40,000 and $74,999, between $75,000 and $150,000, > $150,000), and
share of household income that was contributed by the subject (< 25%, 26% to 50%, 51% to
75%, and >75%). Age is specified as a continuous variable. All estimations include dummy
variables for the year of the interview (2007-2011).

Job characteristics (in addition to blue- and white-collar designations) include firm size
(<25, 25 to 49, 50 to 99, 100 or more employees), employer type (government, private for-
profit, non-profit, and self-employed17), generosity of sick leave benefits (full pay less than
one month, one to three months full pay, four to six months full pay, seven or more months
full pay, full pay, but length unknown, partial pay for less than one month, partial pay for
one to three months, partial pay for four to six months, partial pay for seven or more months,
partial pay of length unknown, and not offered paid sick Ieavels), availability of retirement
plan (retirement plan offered and the subject participates, retirement plan offered but subject
does not participate, retirement plan not offered), health insurance generosity (employee
pays all of premium, employee pays part of premium, employee pays none of premium, and
a separate variable indicating whether the employee has co-pays), and health insurance
flexibility (employee can choose any physician, employee has only a limited set of
physicians).

We then include variables for whether the subject holds more than one job, has worked for
49 or more weeks in the past year, and held the current job for more than one year, and
whether she engaged in job search activities prior to diagnosis (including looking for a job,
completing applications, contacting a potential employer, or interviewing for another
position).19 As a further measure of job satisfaction, we included subjects’ scores on the
Minnesota Job Satisfaction questionnaire that referenced the pre-diagnosis period (Weiss et
al., 1967). Responses were summed across the 20 items to create a summary measure of
overall job satisfaction.

We also included responses to job task questions that parallel those in the HRS. These
questions asked if the woman agreed with statements such as “My job involves a lot of
physical effort.” The response categories were all/almost all of the time, most of the time,
some of the time, or none/almost none of the time, for the following tasks: physical effort,
lifting heavy loads, stooping, kneeling, crouching, intense concentration/attention, data
analysis, keeping up with the pace set by others, learning new things, and whether the job
requires good eyesight. We dichotomized responses into all/almost all of the time and most
of the time versus some of the time or none/almost none of the time. We also asked subjects
to report the number of hours they spent sitting per day and created a dummy variable
indicating if the respondent spent less than 2.5 hours, 2.5 to five, five to seven, or more than
seven hours a day sitting.

Last, we assessed women’s degree of job involvement using Likert-type questions (Lodahl
and Kejner, 1965). Women were asked if they strongly agreed, agreed, disagreed, or
strongly disagreed with five statements regarding their attitudes toward their jobs that reflect
both commitment and the quality of the job. The statements were “the major satisfaction in
my life comes from my job,” “the most important things that happen to me involve my
work,” “I’m really a perfectionist about my work,” “I live, eat, and breathe my job,” and “I

17The cancer sample contained 29 self-employed women, among whom only six had ECHI. The employment and weekly hours
worked models were estimated without these women and the results were qualitatively unchanged (results not shown).

Many women reported having full or partial sick leave for four or more months, which most likely reflects the availability of short-
term disability leave. The inclusion of these variables in the models did not alter the conclusions.

This is coded as a linear term from zero to three (1 = looking; 2 = applied; 3 = contacted employer or interviewed).
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am very much involved personally in my work.” We dichotomized the responses into
strongly agree/agree versus strongly disagree/disagree.

We also add controls that are more specific as to the timing and type of treatment, with
separate indicators for whether chemotherapy and/or radiation were received at the time of
the two-month and/or nine-month interviews. To control for health status we include scores
on the SF-36v2 Health Survey (Ware et al., 1993), including separately the mental and
physical component scores (MCS and PCS). We also the 10-item Center for Epidemiologic
Studies Depression scale (CESD-10) (Anderson et al., 1994). Last, we ask subjects to report
whether they had been diagnosed with any of the Charlson comorbid conditions (Charlson et
al., 1987) and categorized their responses as having no comorbid conditions, one condition,
or two or more conditions.

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

Alternative comparisons

Our baseline analysis compares the labor supply responses to health shocks for women with
and without ECHI. Although we have very rich controls in our data, there still may be
unobserved differences between women with ECHI and women without ECHI, and likewise
there may be differences between jobs that offer ECHI and jobs that do not. These
individual or job differences may affect how labor supply changes over time, possibly
leading to spurious attributions of response differences to dependence on employment for
health insurance. For example, women with ECHI could be more persistent or committed
workers who are less likely to reduce labor supply. Alternatively, they could be in jobs that
are more accommodating to health shocks allowing for greater labor supply reductions. As
this discussion indicates, biases from unobserved differences between women with or
without ECHI could in principle bias the estimated differences in labor supply responses
depending on ECHI in either direction.

To address these concerns, we estimated three additional specifications. First, we include a
dummy variable for whether the woman was offered ECHI (denoted OFFER), and an
interaction between ECHI and OFFER. We then focus on the interaction between ECHI and
OFFER. In this case, equation (1) becomes:

Eit* =a, —|—/3E OFFER; +/6E 'ECHI;; xOFFER;; +X7«17E +€Eit |Eﬂ =1and INS;; =1,t=2,3.

The idea is that those who took up the ECHI offer are dependent on their own employment
for insurance, while those who did not take it up are not. Women who were offered ECHI
but did not accept it should have jobs with similar unobserved characteristics to those jobs
held by women who took up ECHI. The inclusion of the OFFER variable can be interpreted
as adding a control for employer and job characteristics. The difference — among those
offered ECHI — between those who take up the offer and those who do not — captured in the
parameter g’ — provides a comparison among more homogeneous women than we get from
the simple comparison between women with ECHI and without ECHI.21 Notice that
because everyone with ECHI must have been offered ECHI, the three variables ECHI,

20The notes to Table 2 explain the differences in control variables between these specifications.

1our use of data on the offer of ECHI parallels the concerns that motivate the approach taken in Gilleskie and Lutz (2002), although
they explicitly model potentially endogenous variables as outcomes that are chosen jointly and influenced by common fixed and time-
varying unobserved heterogeneity.
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OFFER, and ECHI x OFFER cannot vary independently. It is not possible to observe the
combination ECHI = 1 and OFFER = 0, which is why an ECHI main effect does not appear
in the equation (as it would in a difference-in-differences specification). Rather, there are
only three conditional expectations that can be observed that identify the effects of ECHI:
E(E;/OFFER;=1,ECHI;; = 1,X7), E(E;/JOFFER;=1,ECHI;; = 0,X,;), and E(E
OFFER;=0,ECHI;; = 0,X). Bg’ identifies the difference between the first two of these,
which is the effect of ECHI for those offered ECHI and excludes the influence on the
estimated effect of ECHI of those not offered ECHI. However, there still could be
differences between women who declined an offer of ECHI and those who accepted it,
stemming from individual-level differences such as career orientation, insurance generosity
relative to a spouse’s policy, and degree of dependence on a spouse. The comparisons we
discuss below try to account for these differences as well.

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

Eit*:aE +f3E ”ECHLl"‘X,l’YE +€Eit|Ei1:1, OFFERlel, and INSL1=1, t:2, 3. 4)

In this model Bg” captures the same effect as B¢’ in equation (3). The advantage of
estimating equation (3) on the full sample is that we have a very large number of controls in
X, and excluding the observations with OFFER; # 1 discards information on the
coefficients of these controls. With 116 control variables in X, this is a serious concern.
Nonetheless, we estimated the simpler equation (4), and the corresponding versions for the
other comparisons discussed below. The results (not shown) were qualitatively similar.22

As a second comparison, aimed at better controlling for unobserved individual-level
differences, we estimate models that retain the ECHI indicator, and add an interaction term
between ECHI and an indicator for whether or not the woman’s spouse is insured through
his own employer-provided policy. We define a dummy variable NOSECHI, equal to one
when the spouse does 70t have employer-provided coverage. A similar point to the above
discussion applies here. In this case, it is not possible to observe ECHI = 0 and NOSECHI =
1 in our sample, since women recruited into our sample either have ECHI or insurance
through their spouse. In this specification, the variable ECHI serves as a control for
unobservables associated with ECHI, and instead we focus on the difference — among
women with ECHI — between those who can switch to an insured spouse’s policy and those
who cannot, as the former group is less dependent on their own employment for health
insurance.23 The coefficient of interest, therefore, is that on the ECHI x NOSECHI
interaction, which we would expect to be positive, indicating that those with ECHI but
without an option for coverage through their spouse are more likely to remain employed or
to work longer hours after diagnosis.24

We note an important point regarding the nature of our sample of women with breast cancer
and the validity of this second alternative comparison. Women with explicit double coverage

22Results discussed in the paper but not shown in the included tables are available from the authors upon request.

This assumes that the husbands’ employer-provided insurance policy offers coverage for wives. We do not know this for everyone
in the sample. But combining those women who get insurance through their spouse with those that do not but who were explicitly
asked about family coverage, 97% of those whose husbands were offered insurance through their employer could cover their spouses.

4This parallels the approach taken by Madrian (1994), and has been used by several other authors in the job lock literature. It might
seem more straightforward to include an interaction between ECHI and a dummy variable indicating spousal coverage (labeled
SECHI - the opposite of NOSECHI). In that case, though, we would be testing for a negative effect. We find it simpler to use
specifications that uniformly predict a positive coefficient on the variable indicating that a woman is reliant on her own employment
for insurance, in part to parallel our other specifications. Note also that the same discussion surrounding equation (4) applies here; in
this case we could condition on ECHIj1 = 1 and estimate the effect of NOSECHI for this subsample.
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were excluded from our cancer sample during the recruitment stage. This implies that the
women for whom ECHI equals one and NOSECHI equals zero did not explicitly hold
double coverage in insurance; the wives in the sample held insurance through their
employers to cover themselves and the husbands held separate coverage of their own
through their own (the husbands’) employers. This does not mean, though, that the women
would be unable to access the coverage from their husbands’ employers or that they would
have to wait until an open enrollment period. Under HIPAA, if a woman lost access to her
ECHI (as she would if she decided not to work to focus on treatment), she would be given
the opportunity to enroll in her husbands’ employer-provided insurance, even with a pre-
existing condition.25 Thus, NOSECHI captures the women in our sample who have the
option to switch to their hushands’ insurance, even though they were not actually enrolled at
the time.

There is an important drawback, however, in using NOSECHI to proxy for the ability to
switch insurance: the rules in HIPAA that allow a wife to switch to her husbands’ employer-
provided insurance when she loses her coverage also apply when even when her husband is
not actually enrolled in his employer’s insurance. As long as his employer offers family
insurance coverage to its employees, the wife and her husband would both have the option
to enroll in his employer’s plan upon losing their other coverage, even if it is not an open
enrollment period. Thus, when we use NOSECHI to capture the option to switch insurance
sources, we improperly categorize some individuals — those who have NOSECHI equal to
one, but whose spouse’s employer offers health insurance.

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

Adding the CPS data

The addition of the CPS samples to the cancer sample provides 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 control samples,
we add to equations (1) and (2) a dummy variable that indicates if the woman was a subject
from the breast cancer sample (and hence had cancer, denoted BCA), and an interaction
between this dummy variable and the ECHI dummy variable, such as in the following
equation for employment:

Eit*ZOZE —|—5EECHI71+5EBCAZ—|—,3EIBCAZ XECH111+X11’YE +5Eit‘Ei1:1 and INSL1:1, t=2,3.

In this model, with these data, the ECHI dummy variable captures changes in employment
associated with ECHI, while Bg’ is now the parameter that captures how ECHI affects the
labor supply response of the breast cancer diagnosis.

25The ability to switch immediately given a pre-existing condition assumes that a woman had been enrolled in her own employer’s
insurance long enough to amass 12 months of “creditable coverage.” Even if the woman did not have a full 12 months of creditable
coverage, her waiting period to enroll in her husbhand’s insurance would be reduced by the amount of creditable coverage that she had.
Our survey did not collect information on how long women held their ECHI. We do know, though, that among the 260 women in our
cancer sample who held ECHI, only 11 had job tenure of less than a year as of the time of their diagnosis. Thus, it seems likely that a
very high percentage would not have face any waiting period to switch to their hushands’ insurance.
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The CPS contains a much more limited set of controls than what we have in our primary
data. We therefore estimate more parsimonious models when we include the CPS data,
including only the controls common to both datasets. Demographic controls include subject
and spouse age, race, and education, household income, the wife’s share of household
income, and an indicator for children under 18. Employment controls include firm size, firm
type, and baseline hours worked for both subject and spouse (unemployed spouses were
included via a separate indicator variable), and an indicator for occupation type (blue vs.
white collar) for the wife. Dummies for year of interview are also included.2® These more
parsimonious specifications are unlikely to pose a problem for this analysis, because
identification comes from differences associated with breast cancer on/y among women with
ECHI, so that the underlying differences between women with and without ECHI are
differenced out.

Descriptive statistics

Table 1 reports descriptive statistics for the cancer sample. Columns 1 and 2 compare
women with and without ECHI. Women with ECHI were more likely to be diagnosed at
later stages and were more likely to have had chemotherapy by the second interview.
Women with ECHI were more likely to be African American, to earn a larger share of
household income, and more likely to work for a large firm (100 or more employees) or be
employed by a government agency. They were more likely to have jobs that offered more
generous sick leave benefits and were more likely to be included in a retirement plan at
work. Women with ECHI were also more likely to have jobs that required the analysis of
data or other information, keeping the pace set by others, and sitting for the majority of the
day, but less likely to have jobs that require stooping, kneeling, or crouching. These women
were also less likely to have engaged in job search activities in the prior year and had longer
job tenure prior to the diagnosis of breast cancer. They also appear to have slightly more
generous health insurance plans in terms employer paid premiums and visits to specialists.
Their spouses are more likely to self-employed or not working and if working, to be
employed in smaller firms. Fewer of their spouses report excellent or very good health
status. Their spouses work fewer hours per week (38.46 versus 43.95) than the spouses of
women who are covered by their husband’s insurance.

At the two- and nine-month interviews, the percentages of women employed exceeded 80%
and were comparable for women with and without ECHI. At all interviews, women with
ECHI worked more weekly hours than women with insurance through a spouse, working an
average of 44 hours in the pre-diagnosis period, versus 37 hours for women without ECHI.
At the two-month interview, women with ECHI worked an average of 31 hours per week
and women without ECHI worked 26 hours per week. And at the final interview, women
with ECHI returned to nearly full-time work (on average, 38 hours per week), while women
without ECHI worked about 30 hours per week. The difference-in-differences in hours
worked between women with ECHI and women with insurance through a spouse, at the two-
month and nine-month interviews relative to baseline, were 1.8 and 1.7 hours, respectively,
which are relatively small.

In columns 3-8 we present descriptive statistics for the other comparisons we use to
estimate the effects of dependence on employment for insurance. As previously explained,

26There is one other control included in the hours specifications. Most hours responses are based on the question “how many hours
did you usually work last week?” In a small number of cases people reported “varies.” For these cases, we used their response to the
question “how many hours did you actually work last week?” We include a dummy variable indicating when the actual hours worked
question was used.
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these alternative comparisons are intended to use more homogeneous groups of women who
are still differentiated by this dependence, to reduce unobservable differences between those
who do and do not depend on their job for their health insurance. The statistics in Table 1
speak to differences in observables, but if these differences are smaller it is likely that
differences in unobservables follow suit.

Columns 3 and 4 focus on those offered ECHI, distinguishing between those who do and do
not take it up. For this comparison, many of the differences that were statistically significant
between columns 1 and 2 (for women with and without ECHI) remain statistically
significant or large. This is not surprising, because this comparison still focuses on
differences between women with and without ECHI, although in more similar jobs where
insurance is offered. We therefore might expect job characteristics to be more similar, but
not necessarily individual characteristics. That appears to be the case. For example, the firm
size distribution is more similar, as are the self-employment rates and job requirements, but
the education distribution is more different.

The other two alternative comparisons, in columns 5 through 8, would be expected to yield
groups more similar on both job andindividual characteristics, and that is true to some
extent. For example, the racial distributions are no longer significantly different, nor are the
firm size categories in columns 7 and 8. Moreover, for the comparisons in columns 5
through 8 the differences in baseline hours worked are much more similar. Overall, the
comparisons in the last two columns (“Alternative 3”) appear most similar, and the
comparisons in the last four columns are more similar than the others, suggesting that these
alternative comparisons may give us the most reliable estimates of how dependence on one’s
job for health insurance affects the labor supply response to a health shock. The key
difference we observe in these columns is between spouse characteristics. Women with
ECHI and a spouse without the offer of ECHI are more likely to have a spouse that is not
working and if working, to work fewer hours, reinforcing the hypothesis that these women
have no other alternative for health insurance.

Probability of employment

Table 2 reports estimates of our models explaining the probability of continuing to be
employed at the two- and nine-month interviews. In all estimations, the coefficient for ECHI
is positive, consistent with women with ECHI being more likely to remain employed, but is
statistically significant only in one estimation (column 3), where the estimate implies that
women with ECHI were 5.30 percentage points more likely to be employed than women
with health insurance through a spouse at the nine-month interview. This specification most
closely matches estimations from Bradley et al. (2006).27 In the expanded specification that
includes all controls reported in Table 1 (column 4), the ECHI coefficient falls from 5.30 to
2.20 percentage points and is no longer statistically significant.28

Change in weekly hours worked

Table 3 reports estimates for our models explaining the percent change in weekly hours
worked from the baseline interview to the two- and nine-month interviews. In the
conditional (on employment) estimations of the baseline models for both the two- and nine-
month interviews, there is statistically significant evidence that women with ECHI reduced

27 Bradley et al. (2006), women with ECHI were 10 percentage points more likely to be employed at six months following
diagnosis, but this estimate was not statistically significant. At 12 months following diagnosis, women with ECHI were 13 percentage
Eoints more likely to be employed than women without ECHI (p < .05).

S\We tested specifications in which we included interaction terms between cancer stage and ECHI. Coefficients on these estimates
were not statistically significant (results not shown). The full estimates including the coefficients of all the control variables are
available upon request.
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their weekly hours by less than women with health insurance through a spouse (columns 1
and 3), although the magnitudes are not large (about 5 percent). The coefficient estimates
remain positive, but are smaller and statistically insignificant in the specifications when
other controls are added. The unconditional estimations in columns 5 through 8 mirror these
findings, although all of the coefficients become larger because they reflect the combined
employment and hours effects.

Alternative comparisons

In Table 4, we provide what we regard as more compelling tests of the dependence of labor
supply on the need to maintain health insurance, using the alternative comparisons discussed
earlier. All models include the full set of controls as reported in Table 1 (the same controls
as the “expanded” models in Tables 2 and 3). The first set of regressions (Alternative 1)
focuses on those offered ECHI, distinguishing between those who take up ECHI and those
who do not. The interaction term OFFER x ECHI is positive in every specification, but is
never statistically significant. The positive estimates are consistent with women who are
more dependent on their employment for health insurance remaining employed or working
more hours following a breast cancer diagnosis.

The second specification (Alternative 2) focuses on those with ECHI, distinguishing
between women whose husbands have employer-provided health insurance. In this
specification, a positive coefficient on the ECHI x NOSECHI interaction implies that
women with a health shock who are more dependent on their own employment for insurance
maintain higher labor supply. The hours estimates are all positive, and in column 2 the
estimated coefficient on this interaction — for the change in hours conditional on working at
the two-month interview — is statistically significant, indicating that conditional on being
employed, women with ECHI but without the option to switch to a spouse’s policy reduce
their hours less than women with ECHI whose spouse also has ECHI to which they can
likely switch. This evidence is consistent with the hypothesis that dependence on
employment for one’s health insurance mutes the labor supply response to breast cancer,
although the evidence is not strong and emerges only for some analyses.

In the final set of estimations (Alternative 3), we focus on whether the spouse is offered
ECHI rather than whether the spouse has ECHI. We suggested that, on a priori grounds, this
comparison might be the most compelling because NOSOFFER better reflects the lack of an
option to switch to a spouse’s insurance than NOSECHI, and whether or not the spouse
takes up his ECHI may be more of a choice variable; the descriptive statistics in Table 1
support this, as the women we compare in this specification are the most similar on
observables. The results in the last two rows of Table 4 provide the strongest evidence
consistent with the labor supply hypothesis. For three of the hours specifications there is
statistically significant evidence that women more dependent on their own job for health
insurance have higher labor supply following a health shock. We find this evidence for
hours at both the two- and nine-month interviews, with estimated magnitudes in the 7.8 to
11 percent range (conditional on employment).

Table 5 reports estimates for changes in labor supply from the baseline interview to the two-
and nine-month interviews for the sample comprising our study and CPS respondents. The
top panel of the table first reports estimates using the cancer sample only, but with the
control variables that are common to the CPS and cancer sample (for comparison purposes,
since the coefficients estimated in Tables 2 and 3 are based on models with more extensive
controls). Relative to the expanded models reported in Tables 2 and 3, the coefficients
remained about the same for employment outcomes and became smaller for change in hours
worked outcomes.
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The second panel adds the CPS sample to the cancer sample and includes an interaction term
between cancer and ECHI (equation (5)). As noted above, this is a different way to control
for unobserved heterogeneity than the alternative comparisons in Table 4. In this panel, the
coefficients on the interaction term BCA x ECHI are positive, with one exception —
employment at the two-month interview — and in the case of the percent change in hours
worked at the two-month interview is statistically significant, implying that women newly
diagnosed with cancer who have ECHI increased their weekly hours relative to women in
the control sample with ECHI but without cancer. Moreover, the point estimates are quite
similar to those in the bottom row of Table 4, which we argued are the preferred estimates
among the alternative comparisons used in that table. Thus, the evidence from the inclusion
of the CPS sample supports our findings from the cancer sample alone.

of the need to work to keep health insurance

Thus far we focused on observed labor supply responses to ECHI. We also examined
responses to questions that ask women directly if they are working to preserve health
insurance coverage (Table 6). This information on the perceived link between ECHI and
labor supply can provide complementary evidence to what we learn from observed behavior.
We present these responses for the same comparisons we used in the regression analysis of
labor supply responses.

As shown in columns 1 and 2, women with ECHI overwhelmingly perceive that they are
working to maintain health. Naturally, women with ECHI almost never report this. For
example, at the two-month interview, nearly two-thirds of women (63%) with ECHI report
that they strongly agree or agree with the statement that they are working to maintain health
insurance, relative to a tiny percentage among those without ECHI. The numbers are
virtually the same in columns 3 and 4.

The interesting differences in responses are the comparisons based only on women with
ECHI or offered ECHI, where we infer dependence on one’s employment for health
insurance based on what might be available through the spouse. In columns 7 and 8, where
the comparison is based on whether or not the spouse is offered employer-provided health
insurance, among women with ECHI, at the two-month interview women whose spouses are
not offered health insurance are about 15 percentage points more likely to report they are
currently working to maintain insurance, a statistically significant difference.

When we look at responses about whether women would reduce hours worked if they could
have the same insurance without additional cost, we find even more consistent evidence that
the need to maintain health insurance constrains labor supply choices of women with breast
cancer. For the more reliable and meaningful comparisons — in columns 5 through 8 — which
focus on differences among women with ECHI or offered ECHI, there are significant
differences at the nine-month interview, with about 13 to 14 percentage points more women
whose husbands do not have or are not offered ECHI indicating that are maintaining higher
hours than they want to maintain their health insurance.

7. Discussion

The evidence supports the hypothesis that ECHI incentivizes women newly diagnosed with
breast cancer to maintain higher labor supply than they would otherwise. The estimated
difference in labor supply responses to the health shock is modest — about 8 to 11 percent —
and the evidence is somewhat sensitive to the choice of comparison groups. However, the
evidence is strongest statistically when we compare women who differ in their dependency
on their jobs for continued insurance, but are otherwise most similar in terms of personal
and job characteristics, which in our view strengthens the conclusion. In particular, the
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strongest evidence emerges from comparing women with ECHI, but differentiated only by
whether their spouses are offered employer-provided health insurance that would cover the
woman if she lost coverage through her employer. The evidence from the inclusion of the
CPS sample supports our findings, producing very similar coefficients on the effects of
ECHI for women diagnosed with breast cancer. In addition, subjective responses of women
diagnosed with breast cancer to questions about whether they are working more to maintain
health insurance are consistent with the conclusions from observed behavior.

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

Our evidence consistently points to smaller labor supply reductions in response to breast
cancer for women who depend on their own employment for health insurance, although the
magnitudes are modest and in many cases not statistically significant. Our results can be
viewed as consistent with the job lock literature, which has generally found modest
estimates of the effect of employment-contingent health insurance in reducing job mobility,
despite a few early papers that suggested large effects. Our research differs in providing
evidence on a different channel by which employer-provided health insurance may constrain
worker’s labor market decisions — which we might think of as “hours lock” that constrains
labor supply, rather than job lock that constrains job mobility.

In addition to drawing inferences from observed labor supply behavior, we questioned the
women in our sample — all of whom had a breast cancer diagnosis — about their motivation
to continue employment. Although the responses to these questions may reflect unobserved
preferences for both employment and health insurance, women dependent on their own
employment for health insurance report that they are working — or are working more — in
order to maintain health insurance, which may explain worries related to insurance
expressed by participants in qualitative studies of cancer survivorship (Schwartz et al.,
2009). Although few women stopped working during the study period, concerns regarding
health insurance insecurity are probably well founded given the strong correlation between
job loss and loss of health insurance coverage (Cawley et al., 2011).

There are limitations to the study, although there are some justifications for these
limitations. First, the study is confined to a single state, which may limit whether it can be
generalized to other settings. To mitigate this possibility, we enrolled subjects from
academic and private practices and from rural and urban settings. An advantage of focusing
on a single state is that women in the sample were most likely subject to similar economic
conditions that may affect employment.

Second, we study a single disease where treatment is largely provided on an outpatient basis
and is reasonably uniform across practices. Again, this limits generalizability, but it avoids
problems from heterogeneity of disease, morbidity, and treatment. These conditions
strengthen the internal validity, but at the expense of external validity. Therefore, it would
be valuable to gain more knowledge about how health insurance that is tied to one’s job
influences labor supply responses to different types of health shocks, particularly those that
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require long absences from work, although collecting the requisite data, as in our study, is
expensive.

Third, we study married women, so the findings may not generalize to single women (or
men) who do not have the option to switch to a spouse’s policy, nor to married men who are
less likely to have the option to switch to a wife’s policy. Prior work suggests that men will
be more constrained by ECHI following the diagnosis of a serious illness because they are
likely to have fewer options than women to switch to their spouse’s employer-provided
health insurance (Bradley et al., 2011).

Fourth, in spite of our attempts to enroll and study similar groups of women, in the absence
of randomization of employees to equivalent ECHI policies and spouse ECHI policies,
dissimilarities between the treatment and control groups are inevitable. Dissimilarities can
occur between study subjects, comparability of insurance policies, and jobs. We therefore
cannot completely rule out bias from selection into different health insurance statuses.
Absent an experimental design, we tried to overcome or assess this limitation by studying
more similar groups of women. The overall consistency of our findings, and the fact that
they are stronger when we use comparisons among more homogeneous groups of women
who are still differentiated by how dependent they are on their own employment for health
insurance, should bolster confidence in the findings. Nonetheless, we cannot definitively
rule out a role for unobserved characteristics that are associated with the offer and
acceptance of health insurance through one’s job and subsequent labor supply changes.

The evidence that dependence on employment for health insurance creates an incentive to
maintain higher labor supply when faced with a health shock, and that women strongly
perceive this incentive, suggests that employer-provided health insurance may lead to
anxiety or stress among people who experience a health shock and are dependent on
employment for their health insurance. Moreover, the resulting constraint on reducing labor
supply may influence treatment decisions and adherence behavior to avoid reducing labor
supply as much as might be optimal for recovery. Future research will explore the effects on
treatment, adherence, and health consequences of the dependence on employment for health
insurance. From a public policy perspective, having better and cheaper options for health
insurance outside of the employer may benefit some workers. At the same time, the
relatively modest differences we find in labor supply responses to health shocks suggest that
providing these options outside the employerbased system are unlikely to trigger substantial
reductions in labor supply.
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Table 2

Linear probability models of employment at two-month and nine-month interviews, cancer sample

@ @ (©) 4
Two-month interview Nine-month interview
Baseline model Expanded model Baseline model Expanded model
ECHI 0.013 (0.039) 0.018 (0.059) 0.053*(0.030) 0.022 (0.040)
Breast cancer stage:
Stage 0 0.024 (0.044) -0.033 (0.058) -0.077 (0.057) -0.047 (0.063)
Stage Il -0.140***(0.033)  ~0.077(0.048)  _g082***(0.030)  —0.036 (0.031)
Stage Il or IV ~0131%(0.067)  ~0.100(0.085) -0.103 (0.064) -0.038 (0.045)
All control variables from Table 1 included No Yes No Yes

Notes: There are 455 observations. Standard errors in parentheses:

*

p<.1,

Aok

p<.05,

*okoA

p < .01 (two-tailed tests).

Page 30

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.
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Page 31

Bradley et al.

‘¢ lqeL ul
pajou se alues ay} aJe s|oiuoD “abels Jaoued paniwo ay si | abelS "ueldIsAyd Ag paisisn|d SI0.419 pJepues 1Sngod Yim SO Buisn parewnse suoissalbal ||y soueinsul yijesy usbunuod-juswAoldwa=|HO3

“(s1591 pajrer-omy) 10" >

KKK
‘50" >d
EZ

T >d
*

:sasayjualed Ul S10113 pJepuels :SsloN

papnjoul
SOA ON SOA ON SOA ON SOA ON T 8|qe.L WO} S3|gelIeA [0QU09 ||V
(2500) 2200~ (890°0) OTO-  (eL0'0) zoT0-  (190°0),,,TOZ0-  (9e0'0) ¥T0°0-  (1£0°0)0TOO  (vS0'0) 0100~  (9Y0°0),,20T°0- AlLIO |11 3Be1S
(10'0) 0v0'0-  (9€0°0) Gg0'0-  (0¥00),, 0T~  (5€0°0),,, 7810~ (seo0) c00'0-  (9€0'0) 200 (Se00) spoo-  (0€0°0),,0L0°0- 11 sbers
(€£00)T200-  (990°0)820'0-  (090°0) 6€0°0- (150°0) 8500 (€£0°0) 9200 (820°0) 800 (T70°0) ¥00°0- (920°0),,670°0 0 9be1s

:abe)s Jaoued 1sealg

(6vo0)eso0 (68000, 20T0  (150°0) £50°0 (9€0°0),, 7900 (Bz00) ovo0  (€€0°0), 6500  (sz010) gpo0  (€200),,.870°0 IHO3

Ppow pepuedx3  ppowsulpseg  Ppow papuedx3  ppowsulpseg  PPow pepuedx3  ppowaulpseg  PPOW pepuedx3  PPOL Sulpsed

MBIABIUI YlUOW-BUIN MBIABIUI YlUOW-OM | MBIARBIUI YlUOW-BUIN MBIABIUT YIUOW-OM |
GSh=N OTP=N 8/€=N
BuixJom uo feuoiipuod 10N Bu iy om uo feuoipuod
(® (2) ) () ) (€ @ (1)

ajdwies Jaoued ‘sisoubelp-1sod BuIMJOM UO [RUOIIPUOIUN PUR [RUCITIPUOI ‘PaXJoM sinoy ul abueyd abeiusdlad

€9lgel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

J Health Econ. Author manuscript; available in PMC 2014 September 01.



Page 32

Bradley et al.

‘10419

JaMaIAIB)UI 03 anp JaAojdwa 119y} WO 8oURINSUI PaJaJJ0 aJaM AU JI PaXse 10U aJam Sjuspuodsal asoy) asnedaq Y3440 d|qelieA syl apnjoul Jey) suolssalfal ul syuapuodsal aduelnsul asnods omy Ag paonpal
aJe INg ‘g pue g So|geL Ul Se awes ay) ale sazis ajdwes "€ pue g sa|ge Ul Sjapow ,papuedxa,, 3yl Ul papn|oul Sem Jeym Se Sa|gelIeA [013U09 JO 13S aWes 8y} apnjaul [ pue ‘ueldisAyd Ag palaisn|d 1oLl
pJepuels yim S0 Buisn uni suolssalBal |1y aoueInsuUl Yijeay Aselljil 9ABY 10U PIp pue soueiInsul yijeay Juabunuod-juswAoldws (JaAojdwa siy Woiy) palayio 1ou sem asnods=43440SON Pue ‘sourinsul
yireay Aseyjiw Jo jusbunuod-uswAojdws Agq paIanod Jou si asnods s,Juspuodsal=|HDIISON ‘IHDT palayo sem Juapuodsai=y34-40 ‘uapuodsal ay} 1o} aduelnsul yijeay uabunuod-juswAojdwe=1HO3

"(s1591 payjiel-omy) 10" >d
*

223
‘50" >d

‘T >d
x

:sasayjualed Ul S10418 plepuels :S8loN

(9500),,,,, €570 (0r00),,,£110 (980°0) ¥€0°0 (550'0) 8700 (ev00), 800 (150'0) G600~ ¥344OSON x IHO3
(050°0) 2100 (220°0) 600°0 (¥v0°0) €700 (¥50°0) 0v0°0 (820°0) ¥20°0 (£50°0) 820°0 IHO3
EOAIRURIY
(850°0) 9500 (ev0°0) L80°0 (2v0°0) 800°0 (150°0) €200 (¢70°0),,080°0 (sv0'0) 2000~  IHO3SON x IHO3
(590°0) 5200 (8€0°0) 1200 (950°0) 8100 (€90°0) 5100 (¢e0'0) 5000 (5900) z20°0- IHO3
ZOAITeU RV
(6v0°0) 6v0°0 (8€0°0) 2200 (8€0°0) 0¥0°0 (950°0) 950°0 (€£0°0) 0¥0°0 (650°0) ¥€0°0 IHO3 x ¥3440
(551°0) 200°0- (¥21°0) 980°0 (890°0) 2TT°0- (280°0) 2700~ (190°0) €200 (660°0) 820°0- Y3440
ToAIRURIY

[euoipuooun Buiy.Jom UO [euoiIpuod juewiAo|dwi3 feuoiipuooun Buiy.Jom Uo feuoiIpuod juewAodwg

‘sinoy uiabueyd 1ued led ‘sinoy uiabueyd 1usd ed ‘sunoy uirabueyd Jusd jed ‘sinoy uiabueyd 1ued lod
MBIAJBIUI JIUOW-BUIN MBIAJBIUT YIUOW-OM |
©) (©) ¥) ©) @ 0]

NIH-PA Author Manuscript

3|dwies Jaoued ‘|apow papuedxa Jo suolealy1dads aAleulalje ‘sawodno Ajddns Joge]

v alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Health Econ. Author manuscript; available in PMC 2014 September 01.



Page 33

Bradley et al.

"(a1dwies 1a0ued QT7) 99/ SI 921 ajdwes yuow-g ay) :(ajdwes 1aoued g/ €) 6T/ SI 9Z1S ajdwes MaIAIBIUI YIUOW-Z 3y} ‘suolssaifial
SINOY [eUONIPUOI 8y} 104 *(3dwies Jadued ay) Wo.) aWod GGi) A|9AIdadsal ‘SMaIAIBIUI YIUOW-G pU LIUOW-Z 104 T8 PUR /Z8 SI 9Z1s ajdwes Jadurd pue SdO pPaulquiod ay) ‘suoissaifial sinoy [euolipuooun
pue uawAojdwa 104 "ajdwies Jadued ay} Uo S|Ie1dp Jay1o J0} 7 3|qe | 0} SaloU 835 1Xa} Ay} Ul passnasip SI sajdwes S49 ayj Jo UoINASU0d ay | (3xal 8y} Ul passnasip) PayJoM SINoy ‘[ensn Jou ‘fen)oe

UO Paseq SeM Pa)JoM SINOY aU1[dSeq 8J8YM SUOITRAISS]O J0} J0JedIpUl U PUB ‘SaIlWNp MBIAIB)UI JO Jeak ‘a4IMm 8y} 40} uoITednddo Jejjod an|q 10} J0yedlpul ‘(ajqelieA Jojedipul ajetedss e Buisn papnjoul
sasnods paAojdwaun yiim) asnods pue 19algns y1oq 1o} paxJom sinoy auljaseq pue ‘adA) ‘aziIs WLy ‘gT 1apun ualp|iyd Joj J03ed1pul ‘90Ul PJOYasnoy JO aIeys S,a41M 3 ‘aWodul pjoyasnoy ‘uoljeanpa

pue ‘adel ‘abe asnods pue 19algns apnjoul sajgeLieA [013U02 8y ‘SO Buisn uni suoissalfial ||y adueinsul Yifeay uabunuod-juswAoldwa=|HDT pue Jaoued 1sealq=yDg ‘Asnins uonejndod uaiind=Sdd

"(s1891 payjiel-omy) 10" >d

KEK

‘50" >d

*¥

‘T >d
N

:sasayjualed Ul $10118 pIepuels 1Sngol-A1101SepaXsol8laH SaloN

(620°0) €0T°0 (€20°0) LOTO (T¥0°0) 65000 (950°0) €50°0 (6£00) ., 2800 (L¥0°0) LTO'0-  IHO3 x Jaoued
(090°0) 2L0°0- (950°0) §90°0- (v£0°0) 520'0- (roo),,, vET0- (ve0'0) ., 910~ (6€0'0),,9600-  (yog) Jeoued
(¥50°0) 2v0'0- (Lv0°0) 5L0°0- (1€0°0) L200 (5v0'0) 250°0- (1e0'0),,, T20°0- (5€0°0) 2100 IHO3

So[dures Bdued pue Sdd

(e¥0°0) 8200 (1€0°0) 0TO'0- (££0°0) T#0'0 (L¥0°0) €T0°0 (¥£0°0) 800°0 (S70°0) TT0°0 IHO3

>_co m_a_.:.mw JBouUed —S|011U0d SdD bu ISh sefewls3

[euoipuooun Buix.Jom Uo [euoiipuod juewAodw feuonipuooun Bu iy Jom uo [euollpuod juewiAojdwi3

‘sunoy uiabueyd 1ued led ‘sunoy u1abueyd Jusd jed ‘sunoy u1abueyd Jued jed ‘sunoy uiabueyd 1ued led
MBIABIUL YIUOW-BUIN MBIAJBIUI YIUOW-OM |
©)] ©) (2] (€ @ (0]
a|dwes SdD pue Ja9urd ‘sawodno Ajddns Joge]
G 9|qel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Health Econ. Author manuscript; available in PMC 2014 September 01.



Page 34

"SUOIIRINO[ED WOJ) POPN|IX3 8Je ,MOUS| 1,U0p, Se PapUOdSal JO JSMSUE 0} Pasnial OYM SOy} pue pakojdus 10U aJam Oym sfenpiAIpu|

'70>d

=Ry

‘50'>d
¥

*
‘or>d
*

S1s81-} paj ey -omy
Buisn seauaiayip JuedIUBIS AJJe1ISIeIS 81edIpuUl SYSLIAISY paniodal si saA Buiiodal abeiuadiad ayy ‘asuodsal ouysaA ajdwis e s1 uonsanb puodass ay] . 'aaibe,, Jo aa16e A|Buos,, Buipuodsal abejusalad
ay1 Lodal am ‘uonsanb 1si1) 8y} 104 "ddURINSUI YIjeay AJelljiw aARY JOU PIP pue adurInsul Yyijeay Jusbunuos-juswAojdwsa (JaAkojdwsa siy woly) paiayso Jou sem asnods=43440SON pue ‘daurinsul yijeay
Areyjiw Jo uabunuod-juswAoldwa Aq paIanod Jou si asnods s,Juspuodsal=|HDISON ‘IHD3 Paiayo sem Juspuodsai=43440 ‘luapuodsal ay} Jo} adueinsul yijeay uabunuod-uswAojdwa=1HOJ :S810N

PR CEL

1983 40M NOA SINOY JO JaqUINU 8y} 39Npal

NOA pINOM ‘oA 0] 1509 [eUOIIPPE INOUIM

(68=N) 0€LS  (os1=N)gg'sy (OVT=N),,TLSS  (ge=N) Tr'Ty (6€C=N),,,.6L67 (0s=N)o0'0c (6€2=N),,,BL6Y (6gT=N) 0z  @0UEINSUI UI[eay WS au} 8ARY PIN0D NOA 4|

. . ¢SHyaURQ douRINSUI
(68=N)T6T.  (0ST=N) 0079  (OvT=N)vT'29  (66=N) 2999 (6€Z=N),,, 5699 (ge=N)ggTT (6€T=N),,,S6'99  (1;7=N)20'2  Upeay ureurew o} BupLIOM Ajjuaiind noA aiy

MBIAIBIUI YIUOW-3UIN

‘oM
JoBa 310M NOA SIN0Y JO IaquInu 8y} 8oNpal

) ) NOA PINoM ‘NoA 03 1509 [eUOIIIPPE INOYIIM

(L=N)sroy  (6sT=N)z6'8v  (€21=N)26'2v  (e6=N)6g'gy (OTC=N),, T8V (gg=N)Tezz (972=N),,,.ST'8V (0gT=N)ge'6z  @ouINSUI Yyeay swies ay aney pjnod noA Ji

. ) ) ¢S11JoUSQ BIUBINSUI
(=N, 8020 (peT=N)sg2  (€21=N) 2999  (g6=N)90'gs (91¢"N),,, 969  (oe=N)gce  (9T¢=N),,, 9629  (z91=N)0s'€  Upleay utelurew o) Buppiom ARuaino noK ary

MBIAJBIUI YIUOW-OM |

T=d3440SON 0=d3440SON T=IHO3ISON 0=IHO3ISON T=IHDO3 0=IHO3 T=IHO3 0=I1HO3 uonsenb fening
T=1HO3 T=1HO3 T=IHO3 T=1HO3 1=43440 1=43440
SaAleU R Y ZOAIeU R T oAU R Y uo1reoy109ds sseq
(® () ) () ) (€ @ (0]

Bradley et al.

a1dwes Jaoued ‘(9p) paxJom sinoy pue JuswAojdwa panuiuod o) suoseay

99|gel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

J Health Econ. Author manuscript; available in PMC 2014 September 01.



