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Using  Canadian  administrative  data  from  multiple  sources,  we  provide  the  first  nationally  representative
estimates  for  the  effect  of  spouses’  cancer  diagnoses  on  individuals’  employment  and  earnings  and  on fam-
ily income.  Our  identification  strategy  exploits  unexpected  health  shocks  and  combines  matching  with
individual  fixed  effects  in a generalized  difference-in-differences  framework  to  control  for  observable
and  unobservable  heterogeneity.  While  the  effect  of  spousal  health  shocks  on  labor  supply  is theoreti-
cally  ambiguous,  we  find  strong  evidence  for a decline  in  employment  and  earnings  of  individuals  whose
spouses  are  diagnosed  with  cancer.  We  interpret  this  result  as  individuals  reducing  their  labor  supply
to  provide  care  to their  sick  spouses  and  to enjoy  joint  leisure.  Family  income  substantially  declines
after  spouses’  cancer  diagnoses,  suggesting  that  the financial  consequences  of  such  health  shocks  are
22
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considerable.
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. Introduction

Changes in health status may  affect not just the individuals who
xperience them but also their family members. For example, if the
ain earner of a family loses the ability to generate income due to a

ealth shock, the financial situation of the spouse and other depen-
ents is invariably affected. In addition, spouses and working-age
hildren may  themselves increase their labor supply to make up for
ost income or reduce it to care for the sick family member. Since
onsumption smoothing and self-insurance occur at the household
evel, the financial effects of health shocks on other family members
ave important policy implications. To shed light on such effects,
e analyze how one spouse’s cancer diagnosis affects the employ-

ent and earnings of the other spouse and total family income,

sing administrative data from Canada.

� We  thank Sara Allin, Frauke Becker, Sandra Milicic, Ron Warren, conference
articipants at ASHEcon, CEA, CHESG, and EuHEA, and two  anonymous referees for
elpful comments. All remaining errors are our own.
∗ Corresponding author.

E-mail addresses: sung-hee.jeon@canada.ca (S.-H. Jeon), pohl@uga.edu
R.V. Pohl).

ttp://dx.doi.org/10.1016/j.jhealeco.2016.12.008
167-6296/© 2017 Elsevier B.V. All rights reserved.
As in other developed countries, cancer is one of the leading
causes of mortality and morbidity in Canada. Almost 200,000 indi-
viduals were diagnosed with cancer in 2014. According to 2011
data, it is the leading cause of death, accounting for 30% of all
deaths.1 With recent medical advances, however, survival chances
following a cancer diagnosis have improved. For instance, the aver-
age five-year survival rate for all cancers in Canada increased from
56% in 1993 to 63% in 2007. This shift to longer survival emphasizes
the importance of considering the medium- and long-term effects
of cancer on survivors’ own  and their family members’ labor mar-
ket outcomes and financial well-being. Bradley et al. (2002a,b, 2005,
2006, 2007a) find moderate negative effects on the labor supply of
cancer survivors. For Canada, Jeon (2016) estimates that individuals
with high-mortality cancer diagnoses reduce their employment by
up to 20%, but decreases in labor supply at the intensive margin are
smaller.
When an individual experiences a negative health shock, such
as a cancer diagnosis, the labor supply of his or her spouse is sub-
jected to two  opposing forces. On the one hand, the spouse’s labor

1 See https://www.cancer.ca/en/cancer-information/cancer-101/cancer-
statistics-at-a-glance/.
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et al., 2007, for a summary).3 Following Blundell et al. (2016),
we do not assume that the per-period utility function is separa-
 S.-H. Jeon, R.V. Pohl / Journal o

upply may  increase to make up for the sick individual’s lost income
“added worker effect”). On the other hand, family members, and
pouses in particular, may  reduce their labor supply in order to care
or their sick partner following a health shock (“caregiver effect”).
ealthy spouses may  also reduce their labor supply if both spouses
ish to spend more leisure time together after a severe health

hock, reflecting the complementarity of leisure among couples.
e provide a conceptual framework for these effects in Section 2.

t is theoretically ambiguous which effect dominates, so we answer
his question empirically in the context of spousal cancer diagnoses
mong working-age Canadian couples.

There are two main challenges to analyzing the effects of
hanges in one spouse’s health status on the other spouse’s labor
upply decisions. The first one is data availability. Analyzing the
ffects of individuals’ health shocks on their family members
equires that families in the data be identified. This is relatively
asy in household-level survey data. However, the number of indi-
iduals suffering from severe health problems that can change
amilies’ economic well-being is usually small in such surveys. A
onsiderably larger number of individuals with severe health con-
itions can be observed in administrative data (such as hospital
ecords), but information about family members in such data is usu-
lly unavailable. To deal with these problems, we use a unique data
et linking data from several Canadian administrative sources. In
ddition to containing a large number of individuals suffering from

 potentially severe health problem (specifically, those who were
iagnosed with cancer), we are able to identify married couples and
o track their labor market outcomes over time.

The second challenge arises because it is difficult to find causal
inks between one spouse’s ill health on the other spouse’s labor

arket outcomes. Family formation is not random; couples are
atched based on observable and unobservable characteristics that

lso affect the health and labor supply of spouses later in life.
ven conditional on individual fixed effects, changes in individuals’
ealth status may  be correlated with their own or their spouses’

abor supply and income, i.e. they may  not be strictly exogenous.
o establish a causal link between spousal health and labor market
utcomes, we use cancer diagnoses as a substantial and unantic-
pated, hence strictly exogenous, health shock. It is unlikely that
ne spouse’s labor supply or work preferences directly or indirectly
ffect the other spouse’s likelihood of a cancer diagnosis. Therefore,
e can provide these findings with a causal interpretation.2

Given these challenges, only a small number of studies have
nvestigated the effect of changes in one spouse’s health status
n the other spouse’s labor supply, and the empirical evidence is
ixed. For example, Parsons (1977) and Charles (1999) find that
omen increase their labor supply in response to their husband’s
ealth shock while men  lower theirs when their wife becomes sick.

n contrast, Berger and Fleisher (1984) and Haurin (1989) find small
r insignificant effects. Hollenbeak et al. (2011) find a decrease
n wives’ employment but no effect for husbands, whereas Coile
2004) estimates a small added-worker effect for husbands but no
ignificant impact for wives. While the above studies rely on self-
eported health and labor supply measures derived from survey
ata, only two studies use administrative data in this context, to
ur knowledge. Nahum (2007) finds evidence for caregiver effects
sing Swedish administrative data on spouses’ sickness absence
ith a more pronounced negative effect among wives. In contrast,

arcia Gomez et al. (2013) find no significant effects for wives and
egative effects for husbands of sick individuals using administra-
ive hospital data from the Netherlands. Overall, existing studies do

2 Canada has a universal health care system, which limits selection bias due to
ealth insurance choice. This reduces the correlation between health and labor
arket outcomes and makes a causal interpretation of our findings more plausible.
th Economics 52 (2017) 1–18

not reach a clear consensus on the effect of spousal health shocks
on labor supply.

We  contribute to the literature by providing new evidence on
the effect of severe health shocks on spousal employment and earn-
ings and family income among working-age couples. In contrast
to most of the existing literature, we combine objective health
shock measures from the Canadian Cancer Registry with adminis-
trative and nationally representative earnings data from Canadian
longitudinal income tax records (see Section 3). In particular, our
health shock measure differs from what other studies have used.
For example, Garcia Gomez et al. (2013) use acute hospitalizations
as a measure for health shocks, but an individual could have expe-
rienced declining health prior to being hospitalized. Hence, it is not
clear that a hospital admission constitutes an unanticipated shock.
In contrast, we use an individual’s cancer diagnosis to measure a
sudden and unanticipated change in a person’s health status. It is
unlikely that an individual and his or her spouse adjust their labor
market behavior because they are aware of the illness before the
diagnosis. By quantifying the decline in earnings and family income
after a health shock, we  also contribute to the growing literature on
the opportunity costs of informal caregiving (see, e.g., Skira, 2015).

Besides using this novel source of exogenous variation in indi-
viduals’ health, we combine matching methods with a generalized
difference-in-differences (DID) strategy to control for observed and
unobserved heterogeneity. We first apply Coarsened Exact Match-
ing (CEM) to the data to make the treatment group (individuals
whose spouses have been diagnosed with cancer) and the control
group (individuals whose spouses have never been diagnosed with
cancer) observably similar (see Section 4.1 for details). To make
the DID approach more robust, we  include individual fixed effects
(see Section 4.2). The study data and methods allow us to causally
interpret the estimation results, which is essential for an informed
policy discussion. By using Canadian instead of U.S. data, our results
may  shed light on the effect of cancer diagnoses on spousal labor
market outcomes in other countries with similar universal health
care systems.

The results in Section 5 show that both husbands and wives
reduce their employment rates by about 2.4 percentage points on
average in the five years following their spouses’ cancer diagnoses.
Since women  have lower average employment rates, this decrease
represents a larger relative decline for them. Furthermore, annual
earnings decrease by about $2000 among men  and $1500 among
women, which corresponds to 3.5% and 6% for men  and women,
respectively. Finally, we estimate that family income decreases by
up to 4.8% among men  and by up to 8.5% among women. These
declines are due to lower earnings among individuals diagnosed
with cancer and an additional decline in earnings among their
spouses.

2. Conceptual framework

In this section, we  use a dynamic family labor supply model to
provide a conceptual framework for the potential effects of one
spouse’s health shock on the other spouse’s labor employment
and earnings. Period-specific utility is a function of each household
member’s leisure and total household consumption (see Blundell
ble in household consumption and each family member’s leisure.

3 We assume that household members maximize utility as if they were a sin-
gle decision maker, i.e. we  use a unitary family labor supply model. The literature
has extended household models to collective and non-cooperative models (see
Chiappori and Mazzocco, 2014, for an overview), but we  limit our discussion to
the  unitary model for simplicity.



f Heal

N
m
o

s
t
d
n
t
o
s
t
t
f

s
l
s
i
t
s
e
c
u
c

a
t
t
o
i
d
t
b
c
d

t
a
H
g
e
a
i
e
e
c
t

s
f
m
F
a
m
s

t
t

l
r
C
o

are treated as being continuously married to the same spouse if
their marital status has not changed between any two consecutive
S.-H. Jeon, R.V. Pohl / Journal o

on-separable utility implies that one spouse may  enjoy leisure
ore when it is shared with the other partner (complementarity

f leisure).
In the context of a dynamic labor supply model, a health shock,

uch as a cancer diagnosis, represents a permanent wage shock for
he affected individual because his or her productivity permanently
eclines.4 This negative wage shock reduces the family’s perma-
ent income. In a standard setting (e.g., Blundell et al., 2008, 2016),
his decline in permanent income leads to increased labor supply
f the other spouse to make up for lost income and to smooth con-
umption. This result is also known as the “added worker effect” in
he literature (Lundberg, 1985; Stephens, 2002). In our context, it is
herefore possible to find an increase in one spouse’s labor supply
ollowing the other spouse’s cancer diagnosis.5

In contrast to an economic shock, a health-related wage shock,
uch as a cancer diagnosis, has additional implications for spousal
abor supply. First, a health shock reduces the life expectancy of the
pouse experiencing the shock. Since the family maximizes its util-
ty over its lifecycle, the expected death of one spouse may  change
he household’s optimal consumption and leisure paths. It is pos-
ible, for example, that marginal utility of household consumption,
specially of durable goods, declines. This change in the optimal
onsumption level implies that it may  not be necessary for the
naffected spouse to increase his or her labor supply to smooth
onsumption.

Second, if utility is non-separable in each partner’s leisure, we
lso expect a smaller increase or even a decrease in labor supply of
he unaffected spouse. Non-separability or complementarity imply
hat one spouse’s marginal utility of leisure is a function of the
ther partner’s leisure time. Hence, the two partners prefer spend-
ng leisure time together, which in turn affects their labor supply
ecisions (see Michaud and Vermeulen, 2011, for a recent study). In
his case, the household may  opt to forgo even more of its income
y also lowering the labor supply of the unaffected spouse. For a
ancer diagnosis, this non-separability may  also interact with the
ecline in life expectancy discussed above.

Finally, family members, and spouses in particular, may  reduce
heir labor supply in order to care for their sick spouses following

 health shock. Ettner (1995), Johnson and Lo Sasso (2006), Van
outven et al. (2013), and Heger (2014) document such a “care-
iver effect” in situations where one family member, typically an
lderly parent, requires long-term care and another family member
cts as an informal caregiver. While there is less evidence related to
nformal caregiving among spouses, it is likely that the labor supply
ffects of a spousal health shock are similar to that of an elderly par-
nt. These three effects may  outweigh the family’s desire to smooth
onsumption, so the overall effect of a spousal cancer diagnosis on
he partner’s labor supply is likely negative.

A household’s decision to reduce labor supply after one of the
pouses experiences a health shock may  lead to a permanent exit
rom the labor force. While the effect of health on own retire-

ent has received some attention (see, e.g., Bound et al., 1999;
rench, 2005), we focus on labor supply changes at the extensive
nd intensive margins that are likely not permanent. The retire-

ent decision has further implications for other decisions, such as

aving decisions that are not the focus of this paper. Moreover, our

4 A less severe health shock, such as a temporary illness, may  constitute a transi-
ory wage shock, but for our purposes the assumption that a cancer diagnosis leads
o  a permanent wage shock is sensible.

5 In the U.S., obtaining health insurance may  be an additional reason to increase
abor supply after a spousal health shock. Bradley et al. (2007b, 2013) consider the
ole of employer-provided health insurance after women’s breast cancer diagnoses.
anada has a universal health care system, so this issue is not relevant in the context
f  our study.
th Economics 52 (2017) 1–18 3

data do not allow us to distinguish between a temporary decline in
employment and permanent retirement.

The predicted impact of a health shock on spousal labor supply
may  be heterogeneous across families. Consumption smoothing is
easier for households with high asset levels, so the decline in labor
supply may  be a function of wealth. Moreover, prior labor mar-
ket attachment, time left until retirement, and number and ages
of children affect the household’s reaction to a member’s health
shock. While we cannot address all of these dimensions of hetero-
geneity due to data and statistical power issues, we  control for a
number of household characteristics when estimating the effect of
one spouse’s cancer diagnosis on the other spouse’s labor supply.

3. Data and summary statistics

The data used in this paper come from five administrative
sources: the Canadian 1991 Census of Population, the Canadian
Cancer Database (CCDB), the Canadian Mortality Database (CMDB),
the Longitudinal Worker File (LWF), and the T1 Family File (T1FF).
The LWF  and the T1FF are derived from individual tax returns.6

Statistics Canada linked these data sources in multiple steps.
First, the 1991 Canadian Census Cohort: Mortality and Cancer Follow-
Up links selected personal information from the CMDB and CCDB
(including death records up to 2006 and cancer records up to 2003)
to individual records of those 25 and over in the 1991 Census file.7

Second, the 1991 Census cohort was linked to the LWF, which
is a random 10% sample of Canadian tax return files from 1983
onward, and the T1FF, which contains spousal and total family
incomes. The linked data include demographic characteristics, can-
cer diagnoses and death records, as well as longitudinal profiles for
individual, spousal, and family income from 1983 to 2010. In addi-
tion to death records from the CMDB, income tax files also provide
information about individuals’ years of death until 2010.8 The final
1991 Census–LWF linkage data represent approximately 1.4% of the
Canadian population aged 25 and over as of 1991.

We use the 1991 Canadian Census Cohort: Mortality and Cancer
Follow-Up to identify married couples in the 1991 Census–LWF and
to track their cancer histories until 2003 and their death records
until 2006. However, the marital status of individuals in the 1991
Census–LWF data can change over time. To study the impact of
spouses’ cancer diagnoses on individuals’ labor market outcomes,
we first verify that they were still married to the same person as in
the 1991 Census at the time of the cancer diagnosis.

To construct the sample, we  take the following steps. First, using
1991 Census data, we  select all married individuals aged 59 and
under in 1991 and retain only individuals never diagnosed with
cancer up to that year. We refer to these people simply as “individ-
uals,” and those to whom they were married, we call “spouses.”9 We
exclude individuals if their spouses were aged 60 or over in 1991
or if their spouses had been previously diagnosed with cancer.

Second, we construct individuals’ marriage spells using family
status information from the annual T1FF. In any year, individuals
years from 1991 to that year. If individuals separate, their marriage

6 We provide a brief description of each data source in Online Appendix A. Further
data development extending the information on the 1991 Census cohort to more
recent years is currently in progress. Detailed information about the 1991 Census
and  both databases is available from the Statistic Canada website (www.statcan.gc.
ca).

7 Online Appendix A contains details on the match quality.
8 Death records in the tax data capture about 80% of deaths.
9 That is, for the terminology used in this study, “spouses” are persons who were

diagnosed with cancer between 1992 and 2003, and “individuals” are persons whose
labor  market outcomes are considered.

http://www.statcan.gc.ca
http://www.statcan.gc.ca
http://www.statcan.gc.ca
http://www.statcan.gc.ca
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pell ends.10 However, in the event the spouse dies, the marriage
pell is coded as continued until the individual is remarried, so wid-
ws and widowers are retained in the sample as long as they do not
emarry.11 Once all continuous spells from 1991 onward are identi-
ed, we track changes in individuals’ marital status from 1991 back
o 1983 in order to identify the starting year of these continuous

arriage spells. Within the identified continuous marriage spells
hat span years before and after 1991, individuals are presumed to
ave been married to the person identified as their spouse in the
991 Census.12

The marriage spell data contain 107,921 married couples, in
hich both spouses were aged 59 and under in 1991 and neither of
hom had a cancer history prior to 1992. The average length of the
arriage spells that cover part of or the whole period from 1983 to

010 is 21.4 years, and 94% of the spells are 10 years or longer. The
verage age of the individuals is 39.7 years in 1991 and the average
ge of their spouses is 39.8 years. Spouses of 3665 individuals were
iagnosed with cancer for the first time between 1992 and 2003.
he age of these individuals at the time of the diagnoses ranges
rom 28 to 64 years.13

Finally, we impose further restrictions on the marriage spell data
o obtain our treatment and control samples. In each year t = 0 from
992 to 2003, we select individuals who had yet to reach the age of
0, so they are still of working age. We  impose the same age restric-
ion on the spouse. We  impose the age restriction on individuals and
heir spouses to focus on couples where both partners are unlikely
o be in retirement or early retirement (see Section 2 for a discus-
ion). Individuals who have never been diagnosed with cancer up
o the end of year t = 0 and who lived for at least five years fol-
owing year t = 0 are kept regardless of the length of their marriage
pells.14 We  restrict the sample to individuals whose employment
tatus (working or not) can be determined in at least two years
rior to year t = 0. Individuals are presumed to have worked in each
ear in which they had nonzero annual earnings.15
The treatment group that satisfies these restrictions consists of
636 individuals (1501 men  and 1135 women) whose spouses were
iagnosed with cancer for the first time between 1992 and 2003.16

10 We cannot completely rule out that a divorce and a marriage happened in the
ame calendar year because the linked tax data have longitudinal identifiers only
or  tax filing individuals but not their spouses. However, it is highly unlikely that
n  individuals becomes divorced and remarries in the same year. Canadian tax laws
ecognize legal marriages and common-law unions. For an individual to be legally
arried to two spouses in the same year would imply that he or she divorces and

emarries in the same calendar year. To be recognized as a common-law union by
he Canadian tax system, couples must live in a conjugal relationship lasting at
east 12 continuous months. This 12-month cohabitation period makes a separation
nd  an entry into a common-law relationship in the same calendar year virtually
mpossible. Individuals can also enter a common-law union if they have a child
ogether. However, the average age in our sample is 48, so this is also unlikely.
11 We conduct robustness checks where widows and widowers are excluded from
he  estimation sample.
12 At this stage, 112,410 continuous marriage spells were identified. 4489 individ-
als with earnings below 0.25% and above 99.75% of the earnings distribution in any
ear were dropped from the sample to remove the influence of positive and nega-
ive outliers (extreme earners) in the tax data. The bottom and top earnings cut-off
oints are –$8818.9 for 0.25% and $377,701 for 99.75%.
13 One possible concern is that a cancer diagnosis may lead to marital dissolution,
o  marriage may  be endogenous to health shocks. We cannot test this hypothesis
irectly in our sample because of data limitations. However, Syse and Kravdal (2007)
nd no significant effect of a cancer diagnosis on divorce using Norwegian data.
14 This study’s data allow for individuals in treatment and control samples to be
iagnosed with cancer in later years. The number of individuals diagnosed with
ancer within the spousal post-cancer study period in the final matched treatment
ample is 34 (21 males and 13 females).
15 Annual earnings are defined as the sum of all wages and salaries received in a
iven year plus the net self-employment income for that year. All monetary amounts
re in 2010 dollars.
16 Of the 3665 individuals initially identified as having spouses diagnosed with
ancer for the first time from 1992 to 2003, 864 were dropped from the sample
th Economics 52 (2017) 1–18

The most common cancer sites for male spouses are prostate
(16.7%) and lung and bronchus (12.7%), and the most common can-
cer sites for female spouses are breast (39.2%) and cervix uteri
(11.8%), see Table 1. The control sample consists of individuals
whose spouse was  not diagnosed with cancer at any time from
1992 to 2003. In the control sample, individuals satisfying the above
sample restrictions in each year t = 0 may  appear more than once
because we  select a control sample for each year between 1992
and 2003. The total number of observations from 1992 to 2003 in
the control sample is 932,970 (450,763 for men  and 482,207 for
women). This is the pooled number of observations for 100,449
individuals (48,583 men and 51,866 women).

We conduct the analysis separately for men  and women because
male and female age profiles of labor supply differ, and they may
have different earnings processes. The sample is not restricted to
individuals who worked prior to their spouse’s cancer diagnosis to
allow for the inclusion of all possible changes in employment due
to a spousal health shock.

Table 2 shows differences in the characteristics of the treatment
and control samples for men  (columns (1) and (2)) and women
(columns (6) and (7)). We observe the same patterns for both men
and women. The most notable difference is in the average ages
of the treatment and control samples.17 Individuals in the treat-
ment sample are older than those in the control sample. The age
differences also seem to be associated with differences in other
characteristics. Individuals in the treatment sample are less likely to
work but, on average, their annual earnings and total family income
are higher than those of their counterparts in the control sample.
They have fewer children at home and the youngest child in the
treatment sample is generally older than in the control sample.
For both men  and women, there are also fewer members of visible
minorities among the treatment sample than among the control
sample. Not surprisingly, individuals’ age is positively correlated
with the probability of their spouse’s cancer diagnosis and their
own  labor supply. However, other differences in the characteristics
of the treatment and control samples, such as the number of chil-
dren and family income, may  also be associated with individuals’
labor supply decisions.

In order to balance the covariates shown in Table 2 between
treatment and control samples, we  first apply CEM to the data
before estimating the effect of spousal cancer diagnoses on indi-
viduals’ employment and earnings. The next section describes our
matching and estimation approaches.

4. Empirical strategy
4.1. Coarsened exact matching

To balance treatment and control group covariates, we use CEM,
a multidimensional exact matching algorithm applied to cells gen-
erated by dividing continuous variables into discrete intervals or by

because of age restrictions in the year of the spouse’s cancer diagnosis. While this
number seems large, this is due to the non-linear relationship between age and can-
cer diagnoses. An additional 88 were dropped because their marriage spells ended
in  the year of the diagnosis; 43 were dropped because they were diagnosed with
cancer before their spouse; 22 were dropped because they died within the next five
years, and 12 were dropped because their work status could not be determined for
the previous two  years.

17 Age is the only variable for which the normalized difference exceeds the rule-
of-thumb value of 0.25 (Imbens and Rubin, 2015). The normalized difference for

covariate X is defined as (X̄t − X̄c)/
√

S2
t + S2

c , where X̄t and X̄c are the sample means

and  S2
t and S2

c are the sample variance for the treatment and control groups, respec-
tively.
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Table  1
Distribution of spousal cancer sites for men  and women.

Men (wives’ diagnoses) Women  (husbands’ diagnoses)

Pre-matched Matched Pre-matched Matched

High survival category
Thyroid 4.13 4.18 2.64 2.60
Prostate 0 0 16.65 17.21
Testis 0 0 2.47 2.60
Skin  melanoma 4.13 4.44 5.99 6.28
Breast 39.17 39.41 – –
Corpus uteri 4.4 3.85 0.00 0.00
Hodgkin lymphoma 0.67 0.84 1.23 1.41

Medium survival category
Chronic lymphocytic leukemia – – 0.79 0.97
Cervix uteri 11.79 11.46 0.00 0.00
Bladder (including in situ) 1.07 1.09 5.20 5.74
Kidney and renal pelvis 1.4 1.51 3.96 4.44
Soft  tissue 0.6 0.59 1.06 1.08
Larynx – – 1.06 0.97
Rectum 2.33 2.34 5.90 5.63
Colon 3.86 4.1 7.75 7.25
Non-Hodgkin lymphoma 3.13 3.01 6.26 6.28
Oral  (buccal cavity and pharynx) 1.33 1.34 3.96 3.79

Low  survival category
Ovary 3.33 3.01 0.00 0.00
Multiple myeloma 0.87 0.67 1.67 1.62
Leukemia (excluding CLL) 1.33 1.26 1.50 1.30
Stomach 0.53 0.5 2.73 2.71
Brain  1.4 1.42 2.82 2.71
Liver  – – – –
Lung  and bronchus 5.86 6.69 12.69 12.45
Esophagus – – 1.06 1.08
Pancreas – – 1.41 1.62
Others 7.53 7.28 9.87 9.31
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Total  number of spousal cancer diagnoses 1501 

ote: Distribution in percent of all spousal cancer diagnoses. –: frequency suppress

egrouping categorical variables into fewer coarsened categories.18

he CEM algorithm creates a set of strata with the same coarsened
alues of matching variables; it also restricts the matched data to
reas of common empirical support by trimming unmatched obser-
ations from both the treated and control samples. For each stratum
, the CEM algorithm returns weights nj

t/nj
c × Nc/Nt that can be used

o reweight observations in the matched control sample and bal-
nce the empirical distributions of the matching variables between
he two samples.19 Later, we use these matching weights in the
egression analysis of work status, annual earnings, and family

ncome.20 Since CEM sets the matching weight to 1 in the treatment
roup, our estimates are to be interpreted as average treatment
ffects on the treated (ATET).

18 The CEM method reduces all imbalances related to first and higher moments,
onlinearities, interactions, and other multidimensional distributional differences
etween the treated and control groups. See Iacus et al. (2011, 2012) for a detailed
iscussion of CEM properties and a comparison with other matching methods. We
btain similar results by applying propensity score weighting (see Online Appendix
).
19 Weights assigned to the matched control sample will be equal to the ratio of
he  treatment sample size (nj

t ) to the control sample size (nj
c) in each stratum j

ultiplied by the ratio of the total size of the control sample (Nc) to the total size of
he  treatment sample (Nt). The weights for the matched treatment sample are equal
o  1. The weights for unmatched records are set to 0.
20 Ho et al. (2007) demonstrate that preprocessing raw data using matching pro-
edures turns parametric models into a much more reliable tool for the empirical
nalysis of causal effects; in particular, estimates of causal effects are less sensitive
o  the choice of model specification. One of the proven properties of the CEM is that
t  reduces the degree of model dependence (Iacus et al., 2012). Model dependence is
efined by how much the predicted value of the outcome variable varies as a func-
ion of the statistical model for a given set of explanatory variables (Ho et al., 2007).
ne  of the key reasons for matching is to eliminate model dependence; however,

t  has never been proven for any of the other matching methods commonly used in
arious analyses. For a detailed discussion, see Iacus et al. (2011).
1195 1135 924

comply with Statistics Canada data disclosure rules.

Increasing the number of matching dimensions by adding extra
matching variables decreases the probability of finding matches
between the treatment and control because the CEM requires exact
matching in all coarsened categories of the matching variables.
Therefore, it is ideal to have a relatively small set of matching vari-
ables that is sufficient to control for observable differences between
the treatment and control samples and, at the same time, small
enough to reduce the number of unmatched individuals from the
treatment sample. Here, the set of matching variables includes indi-
viduals’ own and family characteristics, but spouses’ characteristics
are not included in the matching variables.21 The personal and fam-
ily characteristics of individuals chosen as matching variables are
likely to be direct determinants of individuals’ labor market out-
comes before and after their spouses’ cancer diagnoses. Matching
on these variables, therefore, controls for selection on observables
in the individuals’ labor market outcomes.

Individuals in the treatment and control samples are matched
using pooled data from 1992 to 2003, with calendar years used
as one of the matching variables. The matching variables also
include age (coarsened to five-year intervals), education (four cate-
gories), visible minority status (coarsened to three categories), and
province of residence. Family characteristics included in the match-

ing variables are the number of children in the family (coarsened to
four categories), age of the youngest child (coarsened to three cat-
egories), and total family income in the previous year (coarsened

21 Spouses’ observable characteristics associated with cancer incidence such as
age, education and visible minority status are also correlated with those of individ-
uals  because of assortative mating. Individuals’ own  characteristics are more likely
to  be direct determinants of their labor market outcomes before and after their
spouses’ cancer diagnoses. In a robustness check in Online Appendix B, we also add
spouses’ pre-diagnosis employment status in the CEM weights.
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Table 2
Summary statistics for pre-matched and matched samples.

Men  Women

Pre-matched sample Matched sample Pre-matched sample Matched sample

Treatment
group

Control group Normalized
difference

Treatment
group

Control group Treatment
group

Control group Normalized
difference

Treatment
group

Control group

(1)  (2) (3) (4) (5) (6) (7) (8) (9) (10)

Age (mean) at t = 0 48.365 45.221 0.301 48.328 48.232 48.211 42.993 0.539 48.084 47.927
Coarsened  age at t = 0

25–29 – – 0.053 – – – – 0.114 – –
30–34 –  – 0.094 – – – – 0.242 – –
35–39  0.091 0.166 0.159 0.085 0.085 0.076 0.209 0.274 0.079 0.079
40–44 0.153 0.218 0.119 0.155 0.155 0.160 0.236 0.135 0.160 0.160
45–49  0.211 0.216 0.008 0.222 0.222 0.256 0.208 0.080 0.262 0.262
50–54 0.256 0.182 0.127 0.259 0.259 0.300 0.149 0.259 0.300 0.300
55–59 0.241 0.133 0.197 0.232 0.232 0.178 0.063 0.253 0.168 0.168

Highest  level of schooling
No high school 0.243 0.238 0.007 0.239 0.239 0.280 0.225 0.090 0.273 0.273
hs-w/wo  trades certificate 0.428 0.425 0.004 0.444 0.444 0.409 0.409 0.000 0.440 0.440
Postsecondary non-university 0.147 0.158 0.020 0.131 0.131 0.188 0.218 0.053 0.174 0.174
University degree 0.183 0.179 0.006 0.187 0.187 0.123 0.148 0.052 0.113 0.113

Visible  minority
No minority 0.928 0.914 0.036 0.967 0.967 0.940 0.919 0.058 0.974 0.974
Asian  0.049 0.060 0.036 0.027 0.027 0.042 0.060 0.056 0.022 0.022
Other  0.023 0.025 0.009 0.007 0.007 0.018 0.022 0.020 0.004 0.004

Province/territory at t = 0
Newfoundland 0.022 0.023 0.003 0.009 0.009 0.026 0.031 0.018 0.022 0.022
Prince  Edward Island – 0.005 0.012 – – 0.004 0.006 0.012 0.000 0.000
Nova  Scotia 0.048 0.033 0.052 0.037 0.037 0.033 0.032 0.002 0.027 0.027
New  Brunswick 0.029 0.027 0.008 0.022 0.022 0.026 0.026 0.003 – –
Quebec  0.268 0.259 0.015 0.299 0.299 0.244 0.236 0.014 0.264 0.264
Ontario  0.303 0.355 0.078 0.340 0.340 0.353 0.352 0.002 0.392 0.392
Manitoba  0.031 0.042 0.039 0.024 0.024 0.043 0.042 0.004 0.038 0.038
Saskatchewan 0.037 0.037 0.000 0.028 0.028 0.028 0.036 0.032 0.025 0.025
Alberta  0.118 0.092 0.060 0.119 0.119 0.085 0.097 0.028 0.078 0.078
British  Columbia 0.127 0.108 0.040 0.118 0.118 0.117 0.109 0.018 0.108 0.108
North  West Territories – 0.005 0.048 0.000 0.000 0.004 0.006 0.014 – –
Yukon  – 0.002 0.022 0.000 0.000 0.000 0.001 0.036 0.000 0.000
Missing  0.009 0.012 0.024 – – 0.034 0.027 0.032 0.027 0.027

Year  at t = 0 (year of spousal cancer diagnosis)
1992 0.088 0.105 0.041 0.090 0.090 0.067 0.105 0.095 0.071 0.071
1993  0.079 0.103 0.060 0.081 0.081 0.087 0.103 0.038 0.094 0.094
1994  0.078 0.098 0.051 0.080 0.080 0.083 0.098 0.038 0.082 0.082
1995  0.079 0.094 0.037 0.072 0.072 0.093 0.094 0.001 0.087 0.087
1996  0.089 0.089 0.001 0.089 0.089 0.076 0.089 0.035 0.070 0.070
1997  0.075 0.085 0.025 0.075 0.075 0.081 0.085 0.010 0.079 0.079
1998  0.095 0.081 0.036 0.101 0.101 0.103 0.081 0.054 0.091 0.091
1999  0.099 0.077 0.054 0.100 0.100 0.092 0.077 0.038 0.101 0.101
2000  0.091 0.073 0.046 0.088 0.088 0.080 0.073 0.019 0.089 0.089
2001  0.085 0.069 0.041 0.081 0.081 0.094 0.069 0.064 0.095 0.095
2002  0.073 0.065 0.022 0.074 0.074 0.065 0.065 0.001 0.060 0.060
2003  0.070 0.061 0.026 0.068 0.068 0.078 0.061 0.048 0.081 0.081
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Table 2 (Continued)

Men  Women

Pre-matched sample Matched sample Pre-matched sample Matched sample

Treatment
group

Control group Normalized
difference

Treatment
group

Control group Treatment
group

Control group Normalized
difference

Treatment
group

Control group

(1)  (2) (3) (4) (5) (6) (7) (8) (9) (10)

Number of children at t =−1
No dependent 0.292 0.196 0.159 0.320 0.320 0.321 0.192 0.210 0.338 0.338
1  0.268 0.232 0.060 0.258 0.258 0.243 0.227 0.026 0.224 0.224
2  0.310 0.385 0.112 0.310 0.310 0.314 0.389 0.112 0.323 0.323
3+  0.129 0.187 0.113 0.112 0.112 0.122 0.191 0.134 0.116 0.116

Age  of the youngest child at t =−1
No dependent 0.292 0.196 0.159 0.320 0.320 0.321 0.192 0.210 0.338 0.338
Age  0–6 0.147 0.237 0.163 0.129 0.129 0.078 0.240 0.320 0.069 0.069
Age  7–17 0.331 0.411 0.117 0.325 0.325 0.338 0.414 0.110 0.338 0.338
Age  18+ 0.230 0.157 0.132 0.227 0.227 0.263 0.154 0.191 0.255 0.255

Total  family income at t =−1 (mean) 100,339.653 94,046.486 0.080 104,531.840 102,595.709 102,319.648 98,389.221 0.031 105,908.821 105,471.984
Quintiles  of family income at t =−1

Lowest 0.175 0.2 0.046 0.148 0.148 0.192 0.2 0.014 0.171 0.171
Second  0.175 0.2 0.046 0.176 0.176 0.189 0.2 0.019 0.184 0.184
Third  0.215 0.2 0.025 0.209 0.209 0.181 0.2 0.033 0.184 0.184
Fourth  0.205 0.2 0.009 0.213 0.213 0.204 0.2 0.008 0.208 0.208
Highest  0.231 0.2 0.054 0.254 0.254 0.233 0.2 0.056 0.253 0.253

Share  of earnings in the total family income at
t  =−1 > 50%

0.568 0.613 0.064 0.609 0.609 0.123 0.134 0.233 0.107 0.107

Working  at t =−1 0.931 0.938 0.020 0.960 0.960 0.791 0.808 0.029 0.834 0.834
Working  at t =−2 0.932 0.943 0.033 0.971 0.971 0.804 0.809 0.010 0.844 0.844
Earnings  at t =−1 (mean) 54,664.764 53,125.769 0.028 59,118.388 57,347.030 26,442.540 26,255.395 0.005 28,612.150 27,883.037
Earnings  at t =−2 (mean) 55,139.961 53,091.717 0.038 59,522.453 57,746.236 26,700.395 25,788.135 0.025 28,802.635 27,717.043
Spouse  working at t =−1 0.813 0.803 0.019 0.827 0.820 0.907 0.933 0.068 0.921 0.930
Spouse  working at t =−2 0.815 0.804 0.020 0.831 0.821 0.918 0.939 0.056 0.929 0.938
Spousal  earnings at t =−1 (mean) 27,579.803 25,895.680 0.044 28,301.061 28,629.385 53,106.047 56,541.649 0.036 54,374.271 57,259.229
Spousal  earnings at t =−2 (mean) 27,750.081 25,439.347 0.061 28,610.633 28,063.469 54,053.505 56,174.215 0.023 55,562.033 58,177.100

Total  number of observations 1501 450,763 1195 14,365 1135 482,207 924 13,144

Note: Pre-matched sample consists of all individuals, matched sample consists of individuals for whom a match in the treatment or control group could be found. The sample averages for the matched sample are weighted
by  the CEM weights (see text for details). – indicates suppressed result due to Statistics Canada disclosure policies.
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o quintiles). The share of the individual’s earnings in total family
ncome in the previous year (coarsened to two categories) is also
ncluded as a matching variable to account for the individual’s earn-
ngs contribution to total family income prior to the spouse’s cancer
iagnosis. To account for individuals’ attachment to the labor mar-
et prior to their spouse’s cancer diagnosis, the first and second lags
f their employment status (i.e. working or not working) are also
ncluded as matching variables.

Columns (4), (5), (9), and (10) in Table 2 show the characteristics
f the matched samples for men  and women in the treatment and
ontrol samples, respectively. Not all individuals in the treatment
ample can be matched to comparable individuals in the control
ample. For 306 men  (20.4%) and 211 women (18.6%) in the treat-
ent sample, no comparable matches can be found in the control

ample. Those in the treatment sample who did not work in the two
ears prior to their spouse’s cancer diagnosis have a smaller chance
f being matched to someone in the control sample than those who
orked in those two years. Consequently, the matched individuals

n the treatment sample have higher average individual earnings
nd total family income than individuals in the pre-matched treat-
ent sample as shown in columns (1) and (6) of Table 2. Individuals

ot identified as a visible minority in the treatment sample are
ore likely to be matched with someone from the control sample

han those identified as a visible minority. However, other charac-
eristics such as average age, education, and age of the youngest
hild, and types of spousal cancer are similar for the pre- and post-
atched treatment samples (see Table 1 for the distributions of

ancer sites).
Finally, comparing columns (4) and (5) for men  and (9) and (10)

or women, respectively, in Table 2 shows how similar the charac-
eristics of the matched treatment and the matched CEM-weighted
ontrol samples are. There are virtually no differences in character-
stics between the two matched samples when matching weights
re applied.

As the final step, we construct a regression sample for the
atched individuals in the treatment and control samples. We

enote the year of the spouse’s first cancer diagnosis by � = {1992,
 . .,  2003} and the number of years elapsed from the year of the
iagnosis by t, so t = 0 in year �. In the matched control sample,

 can be equal to 0 in any year from 1992 to 2003 depending on
he � in the matched treatment sample, so that t = 0 is the same
ear in both samples. Individuals’ longitudinal profiles are con-
tructed from t =−5 to t = 5 as long as these time periods fall within
ndividuals’ continuous marriage spells.22

.2. Generalized difference-in-differences regressions with
ndividual fixed effects

To control for time-invariant unobservable individual char-
cteristics potentially correlated with individuals’ labor market
utcomes and their spouses’ health, we apply a DID model with
ndividual fixed effects.23 The effects of one spouse’s cancer diag-
osis on the other spouse’s labor market outcomes are allowed to
ary over time (generalized DID). The results from these regres-

ions can be interpreted as causal effects if the treatment variable,
n this case cancer diagnoses, is a strictly exogenous health shock.

We combine matching and DID by estimating a fixed effects
odel with interactions between Treatment group (Ci) and time

22 These reconstructed panel data do not constitute a balanced panel. The lengths
f  the spells vary from 4 to 11 consecutive years. See Section 4.2 for more details.
23 Couples’ observable characteristics such as age, education and visible minority
tatus can be correlated with each other (assortative mating). Furthermore, spouses’
nobservable health behavior, such as smoking, diet and exercise, and health status
ay  also be correlated.
th Economics 52 (2017) 1–18

(Tit) dummies (Jacobson et al., 1993; Boden and Galizzi, 2003;
Hijzen et al., 2010) and applying the CEM matching weights in the
estimation as follows:

Yit = ˛i + X ′
it  ̌ +

5∑

k=−5

�kTk
it +

5∑

k=−5

ıkCiT
k
it + uit, (1)

where Yit is the labor market outcome variable (work status, annual
earnings or family income) for individual i in time period t. ˛i is the
time invariant individual fixed effect. Vector Xit consists of indi-
viduals’ time-varying characteristics. Each Tk

it
is a dummy variable

equal to 1 if t = k and 0 otherwise. Ci is a dummy equal to 1 if the
individual’s spouse was diagnosed with cancer and 0 otherwise
(treatment indicator). The reference period is t =−1, which is the
year prior to the year of the spouse’s cancer diagnosis. Hence, ık

is an estimate of the difference in Yit between treatment and con-
trol groups in different time periods t relative to the difference in
Yit between the two  groups at t =−1. In other words, ık is the gen-
eralized DID effect of spousal cancer on individuals’ labor market
outcomes for k years after the cancer diagnosis. Specifically, ık is
an estimate for the ATET due to the CEM weights in regression (1).

In order for the DID parameters to have a causal interpretation,
the pre-treatment trends of the outcome variables have to be simi-
lar between treatment and control groups. Hence, the ık have to be
close to 0 and not significant for k <−1. Since data on individuals’
labor market outcomes before the (placebo) cancer diagnosis are
available, we can easily test this common trends assumption. See
Section 5.1 for graphical evidence for this assumption.

Individual panels are unbalanced because the start and end
years of the marriage spells can differ across individuals. However,
all marriage spells are continuous due to the sample construction.
The length of individual panels varies from 4 to 11 consecutive time
periods. The sample restrictions described in Section 3 imply that
the minimum number of time periods in individual panels is 4 since
each panel includes at least the time periods −2 ≤ t ≤ 1. One male
individual in the treatment group and five people (one male and
four females) in the control group are present in the sample for
only 4 time periods. Overall, we  observe 83% of individuals in the
treatment group (82% males, 86% females) and 92% in the control
group (92% males, 93% females) for the maximum of 11 years.

In addition to the generalized DID regression (1), we  also run
basic DID regressions that restrict the effect of spousal cancer diag-
noses to be constant over time:

Yit = ˛i + X ′
it  ̌ + �Pit + ıCiPit + uit, (2)

where ı is the coefficient of interest and Pit is a post-treatment
dummy equal to 1 for t ≥ 0 and 0 otherwise. We  use regression
(2) to estimate heterogeneous effects by severity of the diagnosis
and by whether the cancer can be detected in routine screenings.
Because of smaller sample sizes, there is not enough statistical
power to estimate time-specific effects ık. As in regression (1), we
apply CEM weights to regression (2). In combination with individ-
ual fixed effects, the coefficient ı can therefore be interpreted as a
causal parameter and is an estimate for the ATET of spousal cancer
diagnoses.

5. Results

5.1. Graphical evidence

Before discussing the regression results, we present graphs

depicting annual averages of individuals’ labor market outcomes
and family income for the treatment group and the control group.
These averages are plotted over time relative to the year when
the (placebo) cancer diagnosis occurred (t = 0) and separately for
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Fig. 1. Employment, earni

en  and women.24 We  also assess the common trends assumption
hat is necessary for the causal interpretation of the DID estimator.

e consider the following four outcomes: employment (defined by
on-zero earnings in a given year), annual earnings, annual earn-

ngs conditional on employment, and total family income.25 All
utcome variables are weighted by the CEM weights.

The top left panel of Fig. 1 shows clear evidence for a decrease
n men’s employment after their wives are diagnosed with cancer.
ne year after the diagnosis, average employment is between two
nd three percentage points lower among the treatment group than
he control group. This difference remains mostly stable during the
ve-year follow-up period. To assess the common trends assump-
ion, we inspect employment rates across treatment and control

roups before the cancer diagnosis. Weighted employment rates in
he two years before the diagnosis are exactly equal because these
wo variables enter the CEM weights. Going back in time up to 10

24 As in the remainder of this section, results for men  are those where the wife
as  diagnosed with cancer, and results for women  are those where the husband
as  diagnosed with cancer.

25 Annual earnings and income variables are obtained from individuals’ tax returns.
amily income is total earned and unearned income of all family members before
axes, including government transfers. After-tax family income would be a better

easure of the impact of spousal cancer diagnoses on families’ financial well-being
han before-tax family income. However, after-tax income is not available for all
tudy periods in the data.
No spousal cancer Spousal cancer

d family income for men.

years prior to the diagnosis also shows closely aligned trends. In
particular, there is no evidence for a dip in employment among the
treated, which may  have indicated potential endogeneity of the
wife’s cancer diagnosis with respect to the husband’s employment
status in the pre-diagnosis period.

The top right panel of Fig. 1 shows unconditional annual earn-
ings (i.e. they include men who were not employed in a given year).
While earnings prior to the cancer diagnosis are higher among men
whose wife is subsequently diagnosed with cancer, the trends are
roughly similar, and slightly increasing, for both groups. Employ-
ment and earnings of men  and women  in both treatment and
control groups follow an inverse U-shaped pattern. The observed
pattern reflects the average age in our sample (the average age at
the time of the diagnosis is 48) and the fact that hours worked and
annual earnings generally start to decline when individuals enter
their late 40s.26 After the cancer diagnosis, earnings of the treated
group decline relative to control-group earnings. Hence, the asso-
ciated DID estimate is negative. With average annual earnings of
around $59,000 in the matched treatment group before the can-

cer diagnosis, this decline amounts to about 3% of annual earnings.
Comparing this finding with the bottom left panel of Fig. 1 shows
that a large part of the decline in earnings is due to a decrease in

26 Altonji (1986) estimates an inverse U-shaped pattern in a dynamic labor supply
model.
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Fig. 2. Employment, earning

abor supply at the extensive margin. When only men  who work
re included, the DID estimate of the decline in annual earnings is
bout $1000. Again, men  in the treatment group have higher con-
itional earnings before the diagnosis, but the pre-diagnosis trend

s similar to control-group earnings. Hence, the graphical evidence
mplies that the caregiver effect dominates the added-worker effect
mong men  whose wives were diagnosed with cancer.

Next, we consider total family income, i.e. the joint income
f men, their wives who were diagnosed with cancer, and pos-
ibly other household members. We  find a substantial drop in
otal income among the treatment group following the wife’s can-
er diagnosis. Two years after the diagnosis, this decline reverses
lightly, but even five years after the cancer diagnosis, family
ncome is about $4000 lower among the treated group compared

ith the control group relative to the pre-diagnosis income dif-
erence. Finally, we also verify the parallel trends assumption
uccessfully for this outcome variable.

Fig. 2 contains the same set of results for women. The top left
anel indicates that women reduce their employment by between
wo and three percentage points after their husbands are diagnosed
ith cancer. Annual earnings among women in the treatment group

ecrease by about $2000 compared with the control group. Given
he lower earnings levels among women, this drop constitutes a
arger relative earnings decline for women than for men. We  find a
maller decrease for earnings conditional on employment than for
 family income for women.

unconditional earnings, implying that women  reduce their labor
supply mostly at the extensive margin. Overall, the graphical results
show that the caregiver effect dominates among women  as well as
among men. Finally, family income drops substantially after hus-
bands’ cancer diagnoses (bottom right panel of Fig. 2). The negative
effect on family income increases over time and reaches about
$15,000 (15% of average annual family income) three years after
husbands’ cancer diagnoses. Hence, a husband’s cancer diagnosis
has substantial implications for the financial situation of affected
families.

Using the graphs in Fig. 2, we  assess the common trends assump-
tion for women’s labor market behavior. While the pre-diagnosis
employment trend is noisier for the female treatment group than
for the control group, this assumption appears to be valid. The two
earnings measures also have parallel trends in the treatment and
control groups before the (placebo) cancer diagnosis. For family
income, annual averages are similar between treatment and con-
trol groups before t = 0. This result is remarkable since only family
income in the year prior to the cancer diagnosis, along with num-
ber of children and the age of the youngest child, enters the CEM
weights, but the pre-trends are very close for at least seven years

before the diagnosis. Hence, for our sample, the variables that enter
the CEM algorithm are sufficient to control for observable differ-
ences between the treatment and control groups for the extended
pre-diagnosis period.
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Table  3
Regression results for the effect of wives’ cancer diagnoses on men’s employment.

(1) (2) (3) (4) (5) (6)

ı: effects of spousal cancer – Eq. (1)
k =−5 −0.011 −0.011 −0.011 −0.008 −0.006 −0.006

(0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
k  =−4 0.000 0.000 0.000 −0.001 0.001 0.001

(0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
k  =−3 0.002 0.002 0.002 0.002 0.004 0.004

(0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
k  =−2 0.000 0.000 0.000 0.000 0.002 0.002

(0.005) (0.005) (0.005) (0.005) (0.005) (0.005)
k  =−1 (reference year)
k = 0 (diagnosis year) 0.001 0.002 0.001 0.001 0.002 0.002

(0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
k  =+1 −0.024** −0.023** −0.021** −0.025** −0.024** −0.020*

(0.008) (0.008) (0.008) (0.008) (0.008) (0.008)
k  =+2 −0.023** −0.022* −0.017ˆ −0.024** −0.024** −0.015ˆ

(0.009) (0.009) (0.009) (0.009) (0.009) (0.009)
k  =+3 −0.022* −0.020* −0.014 −0.022* −0.022* −0.011

(0.009) (0.009) (0.009) (0.009) (0.009) (0.009)
k  =+4 −0.030** −0.028* −0.022* −0.031** −0.030** −0.018ˆ

(0.011) (0.011) (0.011) (0.011) (0.011) (0.011)
k  =+5 −0.017 −0.014 −0.008 −0.018 −0.018ˆ −0.007

(0.011) (0.011) (0.011) (0.011) (0.011) (0.011)

Additional cancer diagnosis X X
Lagged Widowhood X X
Non-labor income X X X
Number of children X X
Self-employment in reference period X X
Disability benefits or tax credits X X

N  167,832 167,832 167,832 166,625 166,625 166,625

Note: All regressions are weighted by CEM weights and include individual fixed effects. Standard errors in parentheses are clustered on the individual level.
ˆ p < 0.1.
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in place for non-labor income, number of children, and individuals
receiving disability benefits.31 Finally, when all of the above vari-
ables in column (6) are controlled for, we  find smaller decreases
* p < 0.05.
** p < 0.01.
**p  < 0.001.

.2. Regression results

In this section, we present the following sets of results for men’s
nd women’s employment (using a dummy  variable that equals
ne if an individual has non-zero annual earnings during a given
ear), annual earnings, and family income: generalized DID regres-
ions with time-varying effects (Tables 3–8 show the main results);
obustness checks with samples that are restricted by the survival
tatus of the spouse (Table 9); and DID results that allow for het-
rogeneity by severity of the cancer diagnosis (Table 10) and by
hether the cancer could have been detected in a routine screening

Table 11).27

.2.1. Main results
Here, we present the main results from estimating the gener-

lized DID regression (1) separately for men  and women.28 Each
egression is estimated first without additional controls and then
gain with different sets of controls. Table 3 contains the results for
en’s employment.29 Column (1) shows that men  whose wives
ere diagnosed with cancer are 2.2–2.4 percentage points less
ikely to work in the first three years after the diagnosis compared
ith men  whose wives have never been diagnosed with cancer. In

he fourth year, this negative effect increases to three percentage

27 We also estimate regression (2), i.e. DID regression with time-invariant effects,
eparately for men and women. The results are in Online Appendix B.
28 These and all following regressions include individual fixed effects and use CEM
eights. All standard errors are clustered at the individual level, which is equivalent

o  clustering on the family level because one observation is included for each couple
nd  year.
29 The regression tables only contain the estimates for the DID coefficients. Full
egression results are available from the authors on request.
points, but no statistically significant effect is present in the fifth
year. Overall, these results suggest that men significantly adjust
their labor supply at the extensive margin for about the first four
years after their wives’ cancer diagnosis. After four years, cancer
patients have likely recovered or may  have passed away, so the
need for caregiving is reduced and these husbands return to work.

The regressions in columns (2)–(6) in Table 3 contain results
for men’s employment with added control variables. Overall, the
estimates are stable, but less precise. Column (2) adds an indicator
for an additional cancer diagnoses during the five-year follow-up
period. While an additional diagnosis has a large negative effect
on husbands’ employment, this effect is not statistically significant
(coefficient not shown). Column (3) controls for lagged widow-
hood (i.e. an indicator that equals one if the individual’s spouse
passed away one year before or earlier).30 Becoming a widower
has a large negative but statistically insignificant effect on employ-
ment (coefficient not shown). In columns (4) and (5), controls are
30 Because of the annual frequency of our data, the lagged widow dummy is used
to  capture a full year of earnings and family income changes after becoming a
widow(er). Widowhood includes all causes of death among spouses. That is, men
in  the control group (whose wives were not diagnosed with cancer) may  become
widowed too.

31 Non-labor income equals total family income minus individual’s own earnings.
The number of children is categorized as no children, 1 child, 2–3 children, and
4  or more children. Self-employment status is based on having self-employment
income from unincorporated businesses in a given year (income from incorporated
businesses is reported on the tax form as wages and salaries). Disability benefits
are measured by whether the individual received Canada Pension Plan disability
benefits (CPPD) or disability tax credits in a given year. These benefits and tax credits
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Table  4
Regression results for the effect of wives’ cancer diagnoses on men’s annual earnings.

(1) (2) (3) (4) (5) (6)

ı: effects of spousal cancer – Eq. (1)
k =−5 178.136 174.990 172.416 364.814 254.955 243.834

(926.765) (926.766) (926.850) (966.038) (951.490) (951.473)
k  =−4 647.903 646.134 645.584 621.085 630.142 625.362

(800.363) (800.386) (800.369) (804.458) (794.450) (794.509)
k  =−3 849.855 849.277 848.997 795.221 733.322 731.397

(825.931) (825.937) (825.943) (840.021) (826.557) (826.619)
k  =−2 4.859 4.859 4.859 141.140 −33.893 −33.295

(596.819) (596.820) (596.822) (602.412) (601.292) (601.337)
k  =−1 (reference year)
k = 0 (diagnosis year) −435.020 −374.356 −435.020 −612.337 −550.489 −486.059

(590.864) (592.313) (590.868) (595.190) (597.396) (598.693)
k  =+1 −2111.390* −1990.062* −1842.396* −2594.977** −2622.379** −2170.408*

(873.198) (877.342) (877.936) (880.154) (874.497) (881.731)
k  =+2 −1993.458* −1825.611ˆ −1380.116 −2313.540* −2384.956* −1466.459

(1005.925) (1011.304) (1022.897) (991.473) (991.437) (1,007.228)
k  =+3 −1831.738ˆ −1591.309 −1042.842 −2094.360ˆ −2207.291* −998.357

(1095.917) (1103.611) (1111.864) (1074.480) (1074.257) (1,089.338)
k  =+4 −2546.762* −2274.372ˆ −1707.019 −2832.873* −2946.032* −1641.819

(1228.601) (1234.837) (1252.031) (1200.361) (1206.337) (1227.779)
k  =+5 −672.939 −392.370 184.293 −1049.854 −1117.810 216.080

(1334.154) (1340.789) (1369.751) (1296.023) (1307.527) (1338.573)

Additional cancer diagnosis X X
Lagged widowhood X X
Non-labor income X X X
Number of children X X
Self-employment in reference period X X
Disability benefits or tax credits X X

N  167,832 167,832 167,832 166,625 166,625 166,625

Note: All regressions are weighted by CEM weights and include individual fixed effects. Standard errors in parentheses are clustered on the individual level.
ˆ p < 0.1.
* p < 0.05.

** p < 0.01.
***p  < 0.001.

Table 5
Regression results for the effect of wives’ cancer diagnoses on men’s family income.

(1) (2) (3) (4)

ı: effects of spousal cancer – Eq. (1)
k =−5 −193.457 −195.411 −194.331 −110.765

(1266.303) (1266.423) (1266.208) (1265.661)
k  =−4 290.143 289.950 290.391 376.218

(1146.562) (1146.644) (1146.512) (1145.729)
k  =−3 263.614 263.045 263.828 313.989

(1144.189) (1144.221) (1144.179) (1142.642)
k  =−2 879.818 878.922 880.401 909.003

(950.035) (950.065) (950.019) (949.623)
k  =−1 (reference year)
k = 0 (diagnosis year) −1182.440 −1371.809 −1251.314 −923.442

(958.691) (956.684) (958.344) (960.026)
k  =+1 −4408.536*** −4903.173*** −4328.716*** −3735.748**

(1273.461) (1267.230) (1273.870) (1281.596)
k  =+2 −2380.738ˆ −3000.669* −2000.923 −1790.669

(1318.710) (1328.243) (1323.633) (1321.976)
k  =+3 −1645.935 −2267.298 −1119.145 −1065.668

(1522.979) (1532.048) (1532.202) (1522.170)
k  =+4 −2463.894 −3072.066ˆ −1904.179 −1918.319

(1602.354) (1627.109) (1627.503) (1603.411)
k  =+5 −856.109 −1409.221 −331.512 −471.001

(1735.811) (1763.498) (1760.460) (1734.978)

Widowhood X
Lagged widowhood X
Family size X X X X
Disability benefits or tax credits X

N  166,625 166,625 166,625 166,625

Note: All regressions are weighted by CEM weights and include individual fixed effects. Standard errors in parentheses are clustered on the individual level.
ˆ p < 0.1.
* p < 0.05.

** p < 0.01.
*** p < 0.001.
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Table  6
Regression results for the effect of husbands’ cancer diagnoses on women’s employment.

(1) (2) (3) (4) (5) (6)

ı: effects of spousal cancer – Eq. (1)
k =−5 −0.011 −0.011 −0.011 −0.015 −0.014 −0.014

(0.013) (0.013) (0.013) (0.013) (0.013) (0.013)
k  =−4 −0.005 −0.005 −0.005 −0.005 −0.005 −0.005

(0.012) (0.012) (0.012) (0.012) (0.012) (0.012)
k  =−3 0.009 0.009 0.009 0.009 0.007 0.007

(0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
k  =−2 0.000 0.000 0.000 0.000 −0.002 −0.002

(0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
k  =−1 (reference)
k = 0 (the year of diagnoses) −0.008 −0.008 −0.008 −0.008 −0.007 −0.007

(0.009) (0.009) (0.009) (0.009) (0.008) (0.009)
k  =+1 −0.026* −0.025* −0.024* −0.025* −0.024* −0.024*

(0.012) (0.012) (0.012) (0.012) (0.011) (0.012)
k  =+2 −0.023ˆ −0.022ˆ −0.019 −0.022ˆ −0.024ˆ −0.023ˆ

(0.013) (0.013) (0.014) (0.013) (0.013) (0.014)
k  =+3 −0.028ˆ −0.027ˆ −0.023 −0.027ˆ −0.028ˆ −0.027ˆ

(0.015) (0.015) (0.016) (0.015) (0.014) (0.016)
k  =+4 −0.025 −0.024 −0.020 −0.024 −0.025 −0.024

(0.016) (0.016) (0.017) (0.016) (0.015) (0.017)
k  =+5 −0.023 −0.022 −0.017 −0.022 −0.021 −0.020

(0.017) (0.017) (0.018) (0.017) (0.016) (0.018)

Additional cancer diagnosis X X
Lagged widowhood X X
Non-labor income X X X
Number of children X X
Self-employment in reference period X X
Disability benefits or tax credits X X

N  152,087 152,087 152,087 151,094 151,094 151,094

Note: All regressions are weighted by CEM weights and include individual fixed effects. Standard errors in parentheses are clustered on the individual level.
ˆ p < 0.1.
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reduce their employment by about 2.5 percentage points during
* p < 0.05.
*p  < 0.01.
**p < 0.001.

n employment after the cancer diagnosis, and they are also esti-
ated less precisely. Overall, the estimates in column (1) are robust

o including various control variables.
All regressions in Table 3 contain interactions between the treat-

ent variable (the individual’s wife was diagnosed with cancer in
 = 0) and time periods before the diagnosis. The effects of these
re-treatment interactions on the outcome variable allow us to
onduct placebo tests, i.e. we can formally assess the common
rends assumption. None of these interactions have a statistically
ignificant effect. Therefore, we can conclude that wives’ cancer
iagnoses do not affect husbands’ employment before they occur.
his finding supports our assumption that an initial cancer diag-
osis changes a family’s information set, and spousal employment
oes not change in anticipation of such a health shock.

Next, we explore the estimation results for men’s earnings
reported in Table 4). The six regressions contain the same sets of
ontrol variables as the employment regressions described above.
tarting in the year following their wives’ cancer diagnoses, hus-
ands earn about $2000 less per year, which corresponds to a 3.4%
eduction in earnings. This negative effect remains stable for the
ollowing three years and disappears in the fifth year after the
ancer diagnosis. Hence, the pattern is the same as for the employ-
ent effects. Most of the decline in labor supply occurs at the

xtensive margin, so employment and annual earnings have similar

atterns. The regression results including control variables, which
re reported in columns (2)–(6) in Table 4, confirm the basic result
n men’s earnings. While the estimates become less precise as

ontrol for the individual’s (not the spouse’s) disability status. However, the CPPD
ecipient status of the spouse is also included as a control in the family income
egressions below.
controls are added, the point estimates show a decrease in earnings
of about $2000 per year across specifications. The placebo tests also
show that earnings do not change significantly in anticipation of a
cancer diagnosis.

The third outcome considered is total family income before
taxes. Table 5 contains the results for men. Changes in family
income potentially operate through two channels. First, the sick
wife may  reduce her employment or hours worked and therefore
have lower earnings. Second, the husband reduces his labor supply
to act as a caregiver, which contributes to an overall decrease in
family income. The results in Table 5 show the largest effect for the
year immediately following the spousal cancer diagnosis. Depend-
ing on the specification, family income declines by between $4000
and $5000 (or 3.8–4.8%) for men  whose wife was diagnosed with
cancer.32 This decline is very precisely estimated. In subsequent
years, the reduction in family income becomes smaller and is not
statistically significant.

Next, we report regression results for women. The treatment
group consists of women whose husbands were diagnosed with
cancer between 1992 and 2003, and the control group contains
women whose husbands were never diagnosed with cancer. Table 6
displays the estimation results for women’s employment using the
same specifications in columns (1)–(6) as for men. Overall, women
the five years after their husbands were diagnosed with cancer.
In contrast to the results for men, women do not increase their

32 For family income, we  control for widowhood in two different ways: by includ-
ing a lagged widow(er) dummy and by including a widow(er) dummy. Because of
the annual frequency of family income data, the effect of spousal death on family
income cannot be clearly determined with either of these two variables.
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Table  7
Regression results for the effect of husbands’ cancer diagnoses on women’s annual earnings.

(1) (2) (3) (4) (5) (6)

ı: effects of spousal cancer – Eq. (1)
k =−5 −1.770 −1.234 −2.913 176.024 198.545 199.468

(592.460) (592.431) (592.448) (611.951) (612.374) (612.233)
k  =−4 502.356 502.675 502.691 551.513 593.883 594.318

(535.227) (535.228) (535.216) (539.514) (535.973) (535.954)
k  =−3 231.106 230.943 231.745 265.694 291.073 291.273

(500.865) (500.864) (500.883) (502.288) (504.384) (504.380)
k  =−2 356.480 356.480 356.480 362.589 347.064 347.133

(389.058) (389.059) (389.061) (385.399) (389.793) (389.813)
k  =−1 (reference)
k  = 0 (the year of diagnoses) −713.501* −688.676ˆ −713.501* −599.743ˆ −599.333ˆ −577.214

(356.472) (357.872) (356.475) (358.252) (357.233) (358.639)
k  =+1 −1688.542*** −1654.408** −1378.871** −1477.700** −1518.224** −1301.039*

(507.256) (510.902) (521.294) (504.525) (506.972) (524.954)
k  =+2 −1695.581** −1656.692** −1009.275 −1450.197* −1578.169** −1125.393ˆ

(591.058) (595.304) (638.239) (589.520) (587.643) (650.246)
k  =+3 −1388.761* −1342.511* −573.889 −1050.600 −1223.678ˆ −687.724

(663.708) (670.028) (726.194) (662.627) (657.010) (736.856)
k  =+4 −834.180 −781.897 62.710 −509.541 −562.101 27.235

(751.610) (759.299) (809.521) (757.144) (745.716) (826.567)
k  =+5 −1406.644ˆ −1351.243 −440.334 −1107.306 −1037.640 −406.044

(845.863) (855.317) (918.192) (848.025) (839.187) (930.974)

Additional cancer diagnosis X X
Lagged Widowhood X X
Non-labor income X X X
Number of children X X
Self-employment in reference period X X
Disability benefits or tax credits X X

N  152,087 152,087 152,087 151,094 151,094 151,094

Note: All regressions are weighted by CEM weights and include individual fixed effects. Standard errors in parentheses are clustered on the individual level.
ˆ p < 0.1.
* p < 0.05.

** p < 0.01.
*** p < 0.001.

Table 8
Regression results for the effect of husbands’ cancer diagnoses on women’s family income.

(1) (2) (3) (4)

ı: effects of spousal cancer – Eq. (1)
k =−5 −241.034 −230.490 −220.087 −234.268

(2,024.955) (2,023.452) (2,024.240) (2,027.092)
k  =−4 75.914 79.232 85.310 72.716

(1815.672) (1815.372) (1815.525) (1816.903)
k  =−3 −622.249 −617.602 −610.365 −617.536

(1748.643) (1748.289) (1748.448) (1750.227)
k  =−2 −113.448 −109.937 −105.883 −165.901

(1794.005) (1793.682) (1793.823) (1794.701)
k  =−1 (reference year)
k = 0 (diagnosis year) −3667.799* −3210.274* −4233.406** −2746.943ˆ

(1636.482) (1615.914) (1641.902) (1643.149)
k  =+1 −6566.490** −5563.087** −5768.479** −5107.035*

(2046.039) (2010.836) (2041.824) (2051.005)
k  =+2 −5713.904* −4568.443* −2403.819 −4730.918*

(2292.549) (2324.798) (2308.929) (2303.131)
k  =+3 −9012.329*** −7797.006*** −5047.852* −8129.335***

(2081.860) (2097.637) (2097.974) (2076.863)
k  =+4 −7996.957** −6800.037** −3889.298 −7128.829**

(2447.703) (2487.625) (2493.446) (2443.529)
k  =+5 −6745.085** −5571.927* −2309.191 −5991.915*

(2488.816) (2505.662) (2528.706) (2479.404)

Widowhood X
Lagged widowhood X
Family size X X X X
Disability benefits or tax credits X

N  151,094 151,094 151,094 151,094

Note: All regressions are weighted by CEM weights and include individual fixed effects. Standard errors in parentheses are clustered on the individual level.
ˆ p < 0.1.
* p < 0.05.

** p < 0.01.
*** p < 0.001.
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Table  9
Regression results for the effect of spouses’ cancer diagnoses on men’s and women’s employment, annual earnings, and family income (no-widow/er sample).

Men  (wives’ diagnoses) Women  (husbands’ diagnoses)

Employ. Earn. Family Inc. Employ. Earn. Family Inc.
(1)  (2) (3) (4) (5) (6)

ı: effects of spousal cancer – Eq. (1)
k =−5 −0.012 27.251 −8.941 −0.004 −77.103 −1040.817

(0.008) (1030.788) (1399.350) (0.017) (743.686) (2737.737)
k  =−4 −0.003 505.023 437.622 −0.005 117.861 230.373

(0.007) (887.616) (1272.034) (0.015) (676.527) (2389.763)
k  =−3 −0.004 533.862 620.184 0.011 122.954 −1477.958

(0.007) (935.293) (1271.698) (0.013) (670.030) (2268.303)
k  =−2 0.000 6.411 1514.898 0.000 627.967 1208.016

(0.005) (680.333) (1024.896) (0.010) (525.482) (2595.155)
k  =−1 (reference)
k = 0 (the year of diagnoses) 0.004 180.087 −622.458 −0.006 −440.876 −4881.442*

(0.007) (679.910) (1016.761) (0.011) (481.243) (2226.157)
k  =+1 −0.024** −2002.301* −5285.241*** −0.019 −807.244 −8791.473***

(0.009) (997.630) (1336.429) (0.015) (671.267) (2453.317)
k  =+2 −0.018ˆ −1591.957 −2380.740ˆ −0.003 −811.900 −710.596

(0.010) (1115.499) (1378.831) (0.016) (755.776) (2876.388)
k  =+3 −0.010 −1627.775 −886.479 −0.031ˆ −352.582 −3855.757ˆ

(0.010) (1190.142) (1606.289) (0.018) (862.488) (2290.112)
k  =+4 −0.024* −2284.623ˆ −2291.568 −0.037ˆ 129.696 −4783.320

(0.012) (1345.708) (1728.185) (0.020) (936.400) (3058.972)
k  =+5 −0.008 −61.128 −601.510 −0.023 −427.332 −953.379

(0.012) (1467.209) (1863.448) (0.020) (1051.468) (3042.091)

N  134,433 134,433 133,424 98,457 98,457 97,895

Note: Regressions corresponds to column (1) in Tables 5–10, respectively, but the sample is restricted to individuals whose spouse did survive at least five years after the
cancer diagnosis. All regressions are weighted by CEM weights and include individual fixed effects. In (3) and (6) family size is controlled. Standard errors in parentheses are
clustered on the individual level.

ˆ p < 0.1.
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* p < 0.05.
** p < 0.01.

*** p < 0.001.

mployment rates in the fifth year after the diagnosis. They either
are for their husbands longer or do not return to the workforce
or other reasons.33 However, these effects are estimated less pre-
isely than for men  and are only statistically significant at the 5%
evel in the first year and at the 10% level in the second and third
ears. The point estimates do not change substantially when control
ariables are included. As for men, cancer diagnoses have no effect
n women’s employment in the pre-treatment periods; hence the
ommon trends assumption is satisfied.

Table 7 contains results for women’s annual earnings. The reduc-
ion in earnings amounts to between $800 and $1700 (2.7–5.9%) in
he five years after the husband’s cancer diagnosis in the baseline
egression in column (1). The earnings loss is highest in the first two
ears and then becomes less significant in both economic and sta-
istical terms. The effects of a cancer diagnosis become smaller in
bsolute value when control variables are added. The overall pat-
ern persists, however, with negative point estimates in the first
hree years in all specifications. Lastly, we are able to verify the
ommon trends assumption for this set of results.

Finally, we  report regression results for family income when the
usband was diagnosed with cancer in Table 8. The initial drop in

amily income is substantial, between $5000 and $6500 depending
n the specification. In contrast to the results for men  in Table 5,

amily income from the women’s perspective drops further in sub-
equent years. The largest reductions amount to between $8000
nd $9000 three years after the husband’s cancer diagnosis. These

33 The women’s sample contains proportionally more spouses diagnosed with can-
er  types in the low-survival category than the men’s sample (Table 1). Cancer
ypes in the low-survival category (e.g., lung cancer) may be more severe and take
onger time for recovery from cancer treatment than those in the high-survival cat-
gory (e.g., breast cancer). We present regression results by survival category in
ection 5.2.2.
large effects are due both to a reduction in employment and earn-
ings of the husband who was  diagnosed with cancer and the wife
who works less in response. These results show the large nega-
tive effects of husbands’ cancer diagnoses on the family’s economic
situation.

Overall, our regression results strongly suggest that both men
and women  reduce their employment and experience earrings
losses after their spouses are diagnosed with cancer. Hence,
the caregiver effect and leisure complementarities dominate the
added-worker effect in the context of cancer diagnoses in Canada.
The effects are larger for women than for men  in relative terms, sug-
gesting that women  reduce their employment and earnings more
than men  in response to their spouse’s cancer diagnosis.

5.2.2. Robustness and heterogeneity
In this section, we  provide a robustness check and estimate het-

erogeneous effects based on cancer severity and screening status.
Table 9 contains regression results for the same outcomes and spec-
ifications as in Tables 3–8, column (1), but the sample is restricted
to individuals whose spouses survived for at least five years after
their cancer diagnoses; hence, we  exclude all individuals in the
treatment and control groups who  became widowed during the
sample period.34 Excluding window(er)s from the sample allows
us to consider effects of spousal cancer that are not confounded
by the spouse’s death, although cancer types in such a sample are

generally less severe than in the sample with widow(er)s included.

For men  whose wives were diagnoses with cancer and survived
for at least five years, the effects are similar to those reported

34 We recalculate the CEM weights for samples excluding widow(er)s. Here, only
regression results for the baseline specification that corresponds to column (1) in
Table 3–8 are displayed. The results with added controls are similar and are available
from the authors on request.
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Table  10
Difference-in-differences results for the effect of spouses’ cancer diagnoses on men’s
and women’s employment, annual earnings, and family income, by survival proba-
bility (samples pooled across genders).

Employ. Earn. Family Inc.
(1) (2) (3)

(A) High survival
Post-diagnosis −0.057*** −3736.372*** 10,005.205***

(0.004) (458.987) (905.348)
Spousal

cancer × post-
diagnosis

−0.017ˆ −1923.202ˆ −2650.326

(0.009) (1064.486) (1756.122)
Constant 0.929*** 51,292.037*** 85,598.787***

(0.002) (213.401) (1,219.858)

Family size
controls

X

N 132,148 132,148 131,291

(B)  Medium survival
Post-diagnosis −0.049*** −206.619 9986.803***

(0.006) (485.643) (762.684)
Spousal

cancer × post-
diagnosis

−0.023ˆ −2284.390* −5252.606**

(0.012) (1032.388) (1661.249)
Constant 0.894*** 39,651.452*** 74,379.734***

(0.003) (225.524) (1030.672)

Family size
controls

X

N 87,788 87,788 87,034

(C)  Low survival
Post-diagnosis −0.047*** −2350.591*** 8301.568***

(0.008) (548.141) (858.118)
Spousal

cancer × post-
diagnosis

−0.035* −2619.977* −9657.331***

(0.017) (1207.152) (2813.860)
Constant 0.875*** 36,468.741*** 72,451.207***

(0.004) (254.312) (1066.457)

Family size
controls

X

N 54,431 54,431 54,027

Note: See Table 1 for a classification of cancer diagnoses into survival categories
(high/medium/low). All regressions are weighted by CEM weights and include indi-
vidual fixed effects. The CEM weights include gender in addition to the covariates
used in the main results. The post-diagnosis period includes k = {1, . . .,  5} and
observations for period k = 0 are excluded (see text for details). Standard errors in
parentheses are clustered on the individual level.

ˆ p < 0.1.

f
f
t
n
w
i
c
i
e
n

i
a
d
l
i

Table 11
Difference-in-differences results for the effect of spouses’ cancer diagnoses on men’s
and women’s employment, annual earnings, and family income, by screening and
non-screening cancer diagnoses (samples pooled across genders).

Employ. Earn. Family Inc.
(1) (2) (3)

(A) Screening cancers
Post-diagnosis −0.053*** −2803.614*** 9062.293***

(0.004) (437.757) (695.226)
Spousal

cancer × post-
diagnosis

−0.027** −2820.482** −4060.291**

(0.009) (985.365) (1,402.588)
Constant 0.922*** 50,087.857*** 84,165.507***

(0.002) (202.962) (907.670)

Family size
controls

X

N 129,349 129,349 128,492

(B)  Non-screening cancers
Post-diagnosis −0.053*** −1779.713*** 10,163.198***

(0.004) (343.832) (709.317)
Spousal

cancer × post-
diagnosis

−0.017ˆ −1059.110 −5196.430**

(0.010) (782.291) (1,647.213)
Constant 0.898*** 39,359.941*** 74,723.929***

(0.002) (159.935) (960.600)

Family size
controls

X

N 167,858 167,858 166,515

Note: Screening cancer sites include breast, cervix uteri, prostate, rectum, and colon.
Non-screening cancers include all other sites listed in Table 1. All regressions are
weighted by CEM weights and include individual fixed effects. The CEM weights
include gender in addition to the covariates used in the main results. The post-
diagnosis period includes k = {1, . . .,  5} and observations for period k = 0 are excluded
(see text for details). Standard errors in parentheses are clustered on the individual
level.

ˆ p < 0.1.
*p < 0.05.

** p < 0.01.
* p < 0.05.
** p < 0.01.

*** p < 0.001.

or the full sample in Tables 3–5. However, comparing the results
or women with the main results in Tables 6–8, we find that
he decrease in women’s employment and earnings is less pro-
ounced in sample that excludes widows. Also, the decline in the
omen’s family income in the restricted sample is smaller than

n Table 8 and not statistically significant.35 The women’s sample
ontains proportionally more spouses diagnosed with cancer types

n the low-survival category than in the men’s sample; therefore,
xcluding widows from the women’s sample results in a smaller
egative effect of cancer diagnoses on all outcomes. In other words,

35 In contrast to the results in Table 7 and 8, where the declines in annual earn-
ngs and family income are statistically significant in most specifications, we  find

 significant decrease for family income but not women’s earnings in Table 9. This
ifference is likely to suggest that men  diagnosed with cancer who  survive for at

east five years reduce their own labor supply to the extend that family income
mmediately declines.
*** p < 0.001.

it appears that women  whose husbands are diagnosed with can-
cer reduce employment and earnings mostly in cases where the
diagnosis is particularly severe and their husbands die within five
years from the year of the diagnosis. In these cases, women’s family
income loss is likely to be persistent and substantial.

We carry out two additional robustness checks in the Online
Appendix. First, we  restrict the sample to individuals and spouses
younger than 55 to test if potential retirement plays an impor-
tant role in individuals’ labor supply decisions. Second, we  include
spousal pre-diagnosis employment status in the CEM weights to
account for possible endogeneity. In both cases, the results do not
differ significantly from our main results.

The results so far do not distinguish between different cancer
sites or severity. It is likely, however, that individuals are more
likely to reduce their labor supply in response to more severe type
of cancer because the diagnosed spouse needs more intensive care
or the individual wishes to spend more leisure time with the spouse
if the sick spouse’s life expectancy is low. To test this hypothesis,
we classify cancer diagnoses into low, medium, and high survival

categories (see Table 1) and pool data for men  and women to gain
more statistical power.36

36 We recalculate the CEM weights because the treatment groups now consist
of  different individuals. Since we pool men  and women, we also include a gender
dummy  in the set of CEM covariates.
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Table 10 displays the DID estimates by survival category based
n the regression in Eq. (2).37 The point estimates show a clear
egative relationship between the severity of the spouse’s can-
er diagnosis and the individual’s change in labor supply. For
he high survival category, employment rates decline by 1.7
ercentage points, for the medium survival category by 2.3 per-
entage points, and for the low survival category by 3.5 percentage
oints. Similarly, annual earnings decrease by $1900, $2300, and
2600, respectively, in post-diagnosis years. Finally, family income
eclines by $2700, $5300, and $9700, respectively. The estimated
ID effects in panels (A), (B), and (C) of Table 10 are mostly not

ignificantly different from each other (except for the difference in
he family income decline between the high and low survival cate-
ories). We  nevertheless find convincing evidence for our severity
ypothesis since the point estimates for all three outcomes follow
he same monotonic relationship between severity and reductions
n labor supply.

Finally, we assess our identifying assumption that cancer diag-
oses are unexpected and can therefore be interpreted as random
ealth shocks. We  exploit the fact that some cancer types are often
etected during routine screenings while other cancer diagnoses
re only made after a patient experiences certain symptoms.38 The
creening cancers include breast, cervix uteri, prostate, colon, and
ectum cancer while all other cancer sites listed in Table 1 are clas-
ified as non-screening cancers. Spouses who are diagnosed with a
creening cancer may  be more likely to expect a diagnosis, so the
on-screening cancers are more likely to be truly exogenous.39 If
his were the case, we would expect to find different results due to

 bias in the screening cancer estimates.
Table 11 shows DID estimates for screening and non-screening

ancers, again pooling data for men  and women. We  do not find
 clear relationship between screening status and the size of the
stimated effects. While employment rates (2.7 and 1.7 percent-
ge points) and annual earnings ($2800 and $1100) decline more
or screening than for non-screening cancers, we  find the opposite
or family income (a reduction of $4100 and $5200, respectively).40

oreover, none of these differences are statistically significant at
ny conventional level. Therefore, we cannot reject the hypothesis
hat health shocks are equally random in both cases. This result sup-
orts our assumption that cancer diagnoses represent exogenous
ealth shocks.

. Discussion and conclusion

We  employ unique and nationally representative administra-
ive data to estimate the effect of one spouse’s cancer diagnosis on
he other spouse’s subsequent labor market outcomes. The results
how that individuals reduce their employment and their earn-
ngs decline, in response to their spouse’s health shock. We  find
egative effects that are both statistically and economically signif-

cant. Hence, our empirical results clearly reject the added-worker
ypothesis in favor of the caregiver and complementarities-in-
eisure hypotheses. In addition, we find that annual family income
ecreases by $2700 for men  and by $6900 for women, which is sub-
tantial when compared with other types of costs incurred after a

37 Due to the smaller sample sizes, we do not estimate generalized DID regressions
or  different survival categories.
38 We are grateful to an anonymous referee for this suggestion.
39 We do not observe if a cancer diagnosis resulted from a routine screening in the
ase of screening cancers or if the cancer was  detected by other means. Moreover,
e  lack information on the cancer stage.

40 The larger decline in family income for non-screening cancers could imply that
he diagnosed spouses reduce their labor supply by more than they would if they
ere diagnosed with a screening cancer. However, non-screening cancers tend to

e  more severe, which may  explain this difference.
th Economics 52 (2017) 1–18 17

cancer diagnosis. For example, average out-of-pocket costs asso-
ciated with cancer treatment amount to about $2900 per year in
Ontario (Longo et al., 2006), and the average cost to the health care
system is about $26,000 per cancer diagnosis in the year following
such a diagnosis (de Oliveira et al., 2013).41

Our findings are partly in line with the existing literature. Garcia
Gomez et al. (2013) estimate smaller negative effects, but this may
be explained by the fact that they consider all types of hospi-
talizations whereas we  consider only more severe health shocks
associated with cancer diagnoses. Compared with Coile (2004),
Hollenbeak et al. (2011), and Garcia Gomez et al. (2013), we find a
smaller difference in labor market effects between husbands and
wives. This discrepancy can likely be explained by country-specific
differences in male and female labor supply profiles and caregiving
options (Canada versus the U.S. and the Netherlands) and also the
fact that Coile (2004) and Garcia Gomez et al. (2013) do not con-
sider cancer diagnoses where leisure complementarities may  play
a particularly important role.

While the results are informative in their own right, we  also
contribute to the growing literature on the opportunity cost of care
giving. We quantify the earnings losses that arise when individuals
reduce their labor supply to act as caregivers for their spouses who
were diagnosed with cancer. Existing studies exclusively focus on
the labor market outcomes of adult children who act as caregivers
for their elderly parents. For this population, Skira (2015) estimates
opportunity costs in excess of $100,000 within a two-year win-
dow, and Arno et al. (1999) calculate that the total cost of informal
caregiving exceeds spending on nursing homes and home health
care in the U.S. Ettner (1996), Carmichael and Charles (1998), and
Heitmueller and Inglis (2007) also find substantial costs of informal
caregiving in terms of reduced labor supply. Because our popula-
tion is different from those in other studies, our results are not
directly comparable, but they nevertheless shed light on a dimen-
sion of informal caregiving – caring for sick spouses – that has been
neglected in the literature thus far.

Overall, we provide novel and important evidence on the intra-
family labor market effects of one family member’s severe health
shock. The magnitudes of these effects are substantial, suggesting
that a cancer diagnosis has the potential to change labor supply sub-
stantially relative to when both spouses are healthy, and strongly
affects a family’s financial well-being, apart from the psychological
costs of dealing with such a health shock.

Appendix A. Supplementary data

Supplementary data associated with this article can be found, in
the online version, at http://dx.doi.org/10.1016/j.jhealeco.2016.12.
008.
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