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Abstract

Research on the family spillover effects of health shocks, which has focused mainly
on labor market outcomes, has yielded inconclusive results, with limited insight into
long-term consequences or underlying mechanisms. We analyze the short- and long-
term impacts of cancer on the unaffected spouse’s labor supply and mental health
as well as marital stability, considering gender and relative income status within the
households. Using population-based register data from Finland (1995-2019) and a
dynamic difference-in-differences design, we observe two key findings. First, a can-
cer diagnosis leads to very modest changes in a spouse’s labor supply but significant
increases in the likelihood of psychotropic drug use and psychiatric outpatient visits.
Second, the main results mask considerable heterogeneity regarding relative income
within the household. Secondary earners increase their labor supply in response to
fatal cancers but decrease it in non-fatal cases, while breadwinners show small neg-
ative responses in both. Bereaved women with lower income share experience more
psychiatric symptoms, a trend not observed in men. Our findings reveal the importance
of pre-shock breadwinner status in family responses to health shocks, suggesting the
need for targeted support for caregiving and bereaved spouses.

Keywords Health shock - Cancer - Family spillover effects - Household division
of labor - Event study - Difference-in-differences - Mental health - Marital stability

JEL Classification 110 - J12 - J17 - J22

1 Introduction

There is a growing body of research on the indirect effects of severe health shocks
within the family (e.g., Garcia-Gémez et al. 2013; Jeon and Pohl 2017; Fadlon and
Nielsen 2021; Vaalavuo et al. 2023). Indirect effects pertain to family members other
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than the person who falls ill. Accurately quantifying such effects, which have been
largely neglected in the evaluation of the cost-effectiveness of healthcare services, can
provide novel insights for designing health interventions and deepen our understand-
ing of the interconnections between health and labor market outcomes (Bdckerman
and Ilmakunnas 2009; Picchio and Ubaldi 2024). This perspective is particularly rel-
evant for cancers, which are a major contributor to the global disease burden, with
their impact expected to increase in the coming decades due to aging populations
(Global Burden of Disease 2019 Cancer Collaboration 2022). Therefore, the well-
being impacts of cancer are policy-relevant globally.

There are many possible reasons for indirect effects. First, the health shock may
cause the person falling ill to reduce their effective labor supply or even withdraw
completely from the labor market. It has previously been demonstrated that a cancer
diagnosis can lead to significant economic losses in households across various insti-
tutional contexts (Bradley et al. 2005; Jeon 2017; Vaalavuo 2021). This can disturb
the pre-existing arrangement on the joint labor supply of spouses, especially when the
person falling ill is the main breadwinner in the family.! Consequently, the unaffected
spouse may react to this by increasing her/his labor supply to maintain the family’s
income level and material well-being, in the spirit of what has often been called the
“added worker hypothesis” (Mincer 1962) or “added worker effect” (Lundberg 1985).
Limited social security, substantial debt, restricted access to credit, and high health-
care costs can significantly exacerbate this effect. The second potential driver of the
indirect labor market effects leads to the opposite consequences. The healthy spouse
might reduce her/his labor supply due to the provision of care (known as the “caregiver
effect”) or concerns for the physical/mental well-being of a close family member and
a desire for more shared leisure time (the “family effect”).2

Beyond affecting labor supply, a cancer diagnosis can cause psychological distress
among family members. The uncertainty about recurrence, survival, and returning to
work can significantly impact not just the patient but also their loved ones, leading to
lasting effects on their lives (Mellon et al. 2007; Guan et al. 2021). This distress may
extend to healthy spouses as well, as some evidence suggests (Hu et al. 2023; Angelini
and Costa-Font 2023). Moreover, cancer, as a sudden, severe, and unexpected shock
to the family, can significantly affect the marital stability of couples navigating this
difficult situation (Syse 2008).

While family spillover effects have recently attracted increased interest among
researchers and policy advocates in the field, empirical evidence on the topic remains
inconclusive. The divergent results of existing research are likely explained, in part, by
differences in institutional contexts, data characteristics, empirical methods applied,
and the specific health shocks examined. To further complicate the picture, existing
patterns in the division of household labor supply may substantially affect the response
of the unaffected spouse (see also Riekhoff and Vaalavuo 2021; Vaalavuo et al. 2023).
The couple’s joint pattern of labor supply prior to the health shock affects the need,
opportunities, and obstacles to adjusting labor market participation. In addition to labor

1 Throughout the paper “spouse” refers to a significant other in a marriage or cohabitation.
2 For a detailed discussion of the relevant terminology, see Bobinac et al. (2010).
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market responses, these features may also influence other dimensions of well-being,
including psychological health and marital stability.

In this article, our principal research question is how a spouse’s cancer affects
the labor market outcomes and mental health of the healthy spouse and the couple’s
marital stability. Furthermore, while labor market responses have been reported in the
prior literature, we contribute by investigating the heterogeneous responses by relative
income position within the household. Identifying the causal effects of a spouse’s
cancer diagnosis is challenging. Our identification strategy relies on quasi-random
variation in the timing of the cancer diagnoses within the estimation window, using
a dynamic difference-in-differences or event study design, as outlined by Fadlon and
Nielsen (2019, 2021). This approach also enables us to assess the key identification
assumptions of the empirical specification.

Our study advances the understanding of cancer’s broader impacts on well-being
in three important ways. First, we integrate theories and concepts of household divi-
sion of labor into the empirical models. We examine the heterogeneous impacts by
the relative income status of the spouses prior to the cancer diagnosis separately for
men and women. Relative income is relevant because it entails information on the
potential financial losses for the surviving spouse caused by cancer, and signals poten-
tial economic independence within the household. While some previous studies have
examined gender differences in the spillover effects, they have not considered the effect
of relative income status separately (independently of gender) or focused on long-term
impacts. Second, our study focuses on the psychological spillover effects of cancer
and the impacts on marital stability. These two dimensions of well-being have been
only rarely examined in the literature, especially in connection to relative income sta-
tus. Third, in contrast to many other studies, we use particularly long follow-up time
as some attributes associated with cancer, e.g., uncertainty about recurrence, years of
survival, and return to work, may have a prolonged effect on the cancer patients’ lives
but also on the lives of their loved ones. Using the panel structure of our data from
Finland over the years 1995-2019, we follow couples S years before and 10 years after
the initial cancer diagnosis.

While there exists only a nascent body of quasi-experimental research on the indi-
rect effects of health shocks on the spouse’s labor market outcomes, the connection
between health and labor supply within the family is not new to the field of economics.
Already in the 1970s, Parsons (1977) analyzed the impact of family structure on men’s
health, work hours, and earnings and observed that poor health significantly reduced
men’s work hours and earnings but did not notably increase work hours among other
family members. Berger (1983) and Berger and Fleisher (1984) also found only small
increases in wives’ work hours and no substantial impact on labor force participation
in response to husbands’ poor health.

In a more recent and more closely related study, Jeon and Pohl (2017) examined
the effect of different cancer diagnoses on the spouse’s employment and earnings
trajectories based on Canadian register data. We complement their study by analyzing
the role of relative income within the household and by examining a wider set of
outcomes, including psychotropic drug use. We are not aware of any previous quasi-
experimental studies analyzing the spillover effects of a health shock on mental health.
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While some studies (e.g., Bom et al. 2019; Stockel and Bom 2022; Angelini and
Costa-Font 2023) have examined mental health outcomes among spouses, they have
not employed dynamic difference-in-differences or similar identification strategies to
tease out causal effects.

Methodologically, the closest to our study is Fadlon and Nielsen (2021), who inves-
tigated households’ labor supply responses to fatal and severe non-fatal health shocks
using Danish data. While using a similar identification strategy, we concentrate on a
different health shock (i.e., cancer) and provide evidence also on the psychological
well-being effects. Moreover, we analyze the heterogeneity of labor supply responses
based on the relative income position of couples and evaluate spillover effects both in
the short and long run.

Our study is also related to concurrent work by Arrieta and Li (2023) that focuses
on the effect of emergency department visits (i.e., acute health shocks requiring urgent
care but with a potentially short duration) on intra-family adjustment of labor supply
and care in the U.S. context. Overall, we contribute to the emerging literature on the
topic by investigating longer-term impacts on labor supply and mental well-being as
well as the potential mechanisms behind the spousal effects in more detail.

Our findings from Finland, a comprehensive Nordic welfare state, are likely to
illuminate the institutional differences that drive labor supply responses in various
country contexts. Additionally, the Finnish context holds broader interest for two other
reasons. First, we examine the effects of cancer on total family income, including
received social transfers. This issue is highly policy-relevant in other high-income
countries as they develop more comprehensive social safety nets for families to tackle
the financial burden caused by chronic illnesses. Second, Finland’s cancer survival
rates are among the world’s highest, which highlights the importance of understanding
the indirect effects of a health shock at the family level. In the near future, the indirect
labor market effects of poor health might become particularly salient in aging societies
that aim to prolong working careers while reconciling informal care and paid work
among older employees.

We observe that female spouses increase their employment for some years after a
severe health shock, which is consistent with the added worker effect. However, the
magnitude of the impact on annual earnings is negligible. Among men, we observe the
opposite: male spouses’ earnings decrease once their partner falls ill. Overall, cancer
diagnosis causes rather small changes in the labor supply of spouses but relatively
large increases in the use of psychotropic medication and psychiatric outpatient visits.

More importantly, our results shed light on labor supply responses within families,
considering both the breadwinner status and the survival of the cancer patient. We
observe that both men and women experience decreasing earnings in cases of non-
fatal cancers, with greater deficits for secondary earners. However, responses in the
extensive margin are negligible. Both women and men moderately increase their psy-
chotropic medication, with the most significant rise observed among secondary-earner
women. Notably, secondary-earner women also experience a positive effect on mari-
tal stability, while men and breadwinner women remain unaffected. In fatal cancers,
a clearer relationship emerges between relative income and labor supply decisions.
The earnings responses are linearly related to the pre-cancer income share within
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the household, indicating that the greater the income share of the deceased spouse,
the greater the increase in the labor supply at the intensive margin of the surviving
spouse. In the long-term, secondary-earner women also demonstrate increased labor
supply at an extensive margin. This implies that the surviving spouse compensates
for the economic loss by adding labor supply. At the same time, this group shows
the most substantial increase in psychotropic medication use, suggesting a connection
between the markedly increased labor supply and psychiatric symptoms from bereave-
ment. Overall, the adverse mental health effects are substantial both among men and
women, in both the short- and long-term. These findings highlight the importance of
the follow-up duration, the survival status of the ill spouse, and the breadwinner status
within the household in influencing the results. Consequently, they may help to resolve
some inconsistencies present in the existing evidence on the topic.

The article is structured as follows. Section 2 offers an overview of the relevant
literature. Section 3 describes the Finnish register data and the empirical framework.
Section 4 presents the estimation results. The final section offers a comprehensive
discussion of the key findings.

2 Conceptual framework

Individuals consider the well-being and economic prospects of their entire household,
not just their own, when making labor supply decisions (Mincer 1962; Blundell and
Walker 1982; Becker 1991). Early in their relationship, spouses often negotiate the
division of household labor, where traditionally, the husband specializes in paid work
outside the home, and the wife, in unpaid household work at home (Becker 1991;
Leira 1992).

The household operates as an economic unit, sharing resources and risks. A health
shock, like cancer, can significantly change the household’s economic situation,
impacting labor supply, marital stability, and mental health, all crucial for assess-
ing family well-being. Existing research on the spillover effects of health shocks on
spouses has primarily studied labor market impacts, yielding inconclusive results.
Notably, Coile (2004) examined heart attacks and new cancer diagnoses among older
adults in the U.S., revealing only a small added worker effect for men and none for
women. On the other hand, Jeon and Pohl (2017) observed a significant decrease
in labor supply among Canadians whose spouses were diagnosed with cancer, par-
ticularly among men at the intensive margin. The authors interpret this finding as
individuals reducing effective labor supply to provide care for their sick spouses and
to share leisure time. Similarly, Anand et al. (2022) found a reduction in labor force
participation among potential caregivers following a spouse’s health shock. In con-
trast, studies like Giaquinto et al. (2022) using UK data and Jolly and Theodoropoulos
(2023) with SHARE data from Europe, show minimal changes in labor supply but
highlight an increased focus on caregiving and a higher likelihood of retirement.

Evidence on the long-term spillover effects of health shocks on psychological
well-being is sparse, and dynamic difference-in-differences designs have been rarely
utilized in this research. Recent studies using survival analysis and register data from
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Denmark and Sweden indicate that a spouse’s cancer diagnosis increases the risk of
receiving a psychiatric diagnosis in hospital-based inpatient or outpatient care com-
pared to matched controls (Hu et al. 2023). Survey evidence also supports the view
that cancer elevates the psychological distress of spouses. This increased distress may
stem from a greater caregiving burden, impacting the spouse’s mental health in a
dose-response manner (Bom et al. 2019; Stockel and Bom 2022), but also because
the lives of spouses are intimately linked in terms of emotional well-being and family
responsibilities (Northouse and McCorkle 2015).

In a recent study closely related to ours, Angelini and Costa-Font (2023) use a
cross-sectional survey data from Europe (SHARE) and find that fatal cancer is sig-
nificantly associated with the surviving partner’s well-being, leading to increased
depression, loneliness, and sleep problems. While being an important addition to
the health spillover literature, their study departs from the conventional approach by
using baseline characteristics and a first differences specification that may not fully
account for unobserved factors influencing changes over time. Our article contributes
to previous research by using more comprehensive register data on health-related con-
sumption of psychotropic medicine and public psychiatric services within a dynamic
difference-in-differences framework.

Gender differences in spousal responses to health shocks, particularly cancer, are
shaped by survival rates and the role of the primary breadwinner, often the male. The
relative income of each spouse has a significant impact on how households respond
to such shocks. If the primary breadwinner falls ill, significant labor adjustments
may be needed, potentially leading to increased psychological stress and changes in
family dynamics (Becker et al. 1977). However, when the secondary-earner spouse is
affected, labor adjustments might be smaller. Consistent with this view, Fadlon and
Nielsen (2021) found that surviving widows, but not widowers, increased their labor
supply following fatal events, linking financial loss to labor force participation. This
finding indicates that self-insurance might play a crucial role in how families adjust
their labor in response to health shocks.

Health shocks can affect marital stability, especially against the backdrop of chang-
ing gender norms in Nordic countries, where women increasingly academically
outperform men, challenging the traditional male breadwinner model. Studies like
Bertrand et al. (2015) show that female breadwinning can influence marital satisfac-
tion and stability, a trend noted in the U.S. in the 1960s and 1970s but less so in the
1990s (Schwartz and Gonalons-Pons 2016), and is associated with increased marital
dissolution (Foster and Stratton 2021). This highlights the need to explore how gen-
der roles and relative household income influence marital stability following health
shocks.

Contrary to Becker et al. (1977), who suggested that health issues could negatively
impact marital stability by affecting traits like income potential and health, recent stud-
ies offer different views. For example, Biinnings et al. (2021), analyzing German data,
discovered that a spouse’s health decline does not necessarily lead to marital instability
and may even strengthen the relationship. Moreover, Ehlert (2021) examined how a
health shock’s impact on marital stability varies depending on the expected survivor’s
pension, revealing a positive correlation between potential survivor benefits and the
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likelihood of staying married after a health shock for female partners. This result sug-
gests that higher economic dependency on the affected spouse might enhance marital
stability, as the unaffected partner may have fewer alternatives outside the marriage.
Conversely, lower economic dependence could have the opposite effect.

The existing literature provides insights into how the economic contributions of a
partner, relative to those of the affected spouse, influence adjustments in labor supply
and marital stability. However, the effects on mental health remain unexplored. Our
study is the first to examine the role of relative income in moderating the mental health
effects of a spouse’s health shock. We examine two hypotheses: First, in households
where the unaffected spouse contributes less economically, they may face greater
mental health challenges due to financial stress. Second, if the unaffected spouse is
the primary earner, they might encounter less financial stress but more emotional and
caregiving burdens, impacting their mental health differently.

3 Empirical approach
3.1 Research design and identification

Our empirical approach employs the dynamic difference-in-differences design, similar
to Fadlon and Nielsen (2019, 2021), hereafter referred to as FN DiD. By utilizing this
identification strategy, we created counterfactual scenarios for couples in which one
spouse received a cancer diagnosis. These were derived from among couples who were
diagnosed A years later. Employing households affected by cancer as the control group
is designed to reduce the selection bias encountered in straightforward case-control
comparisons.

Figure 1 illustrates our research design using examples where the treatment groups
consist of individuals whose spouses were diagnosed with cancer in the year 2000.
In Panel A, we plot the yearly indicator for any psychotropic drug purchase for this
treatment group and compare it to the trajectory of the same outcome in individuals
whose spouses were diagnosed with a cancer diagnosis 11 years later (A = 11).
The follow-up continues until the last year when the control group has not yet been
treated, i.e., year 2010. Although the pre-event levels of the two groups are very
similar, direct comparison may not be appropriate due to differences in age and sex
distributions between the groups. To ensure a valid comparison, we weighted the
outcomes in the control groups according to the age-sex distribution of the treatment
group, effectively mimicking matching along these dimensions. Panel B demonstrates
that weighting slightly alters the outcome level for the control group once age and sex
are adjusted. Both Panels A and B indicate that the likelihood of psychotropic drug
purchases significantly increases for individuals once their spouse is diagnosed with
cancer, compared to the control group.

In Panel C, we supplement the comparison with two alternative control groups: those
affected by a spouse’s cancer diagnosis in 2006 (A = 6) and those whose spouse have
not been diagnosed with cancer. The outcome dynamics and levels in these alternative
control groups are very similar until 2006. Afterward, the group diagnosed with cancer
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Fig. 1 Illustrations of the FN DiD design with psychotropic medication purchases. Panel A compares the
treatment group with cohorts that received a cancer diagnosis 11 years later. Panel B includes the responses
of households that underwent the same shock in different years, alongside matched controls that have no
history of cancer diagnosis. Panel C demonstrates the construction of the counterfactual, based on the pre-
cancer difference in outcomes. The outcomes for potential control groups are adjusted based on the age and
sex distribution of the treatment group

in 2006 becomes “treated” and is no longer viable as a control group for studying the
longer-term impacts of cancer.

The focus on the economic impacts of cancer typically spans 3-5 years in related
studies (e.g.,Jeon 2017; Jeon and Pohl 2017, 2019; Vaalavuo 2021). However, Tai et al.
(2005) argue that for certain cancers, like pancreatic and stomach cancers, a plateau in
statistical cure rates is observed within 10 years. Yet, for slower proliferating cancers,
such as thyroid and early breast cancers, reaching this plateau might take even decades.

We argue that a timeframe shorter than 10 years might overlook significant long-
term impacts of cancer within the family. The course of the illness, late treatment
effects, and possible recurrence can have enduring emotional impacts on family mem-
bers (Mellon et al. 2007; Guan et al. 2021). Additionally, the effects of health shocks
on families often persist beyond 4 or 5 years after the event.> Therefore, a 10-year
post-cancer follow-up period is justified.

This decision rules out the control group diagnosed with cancer in 2006 as a potential
control group, leaving A = 11 and unaffected matched control group as potential
candidates for constructing the counterfactual. We opted for FN DiD following recent

3 For example, Fadlon and Nielsen (2019) demonstrate that a health shock in one family member affects
the health behaviors of others for more than 4 years post-shock, and Vaalavuo et al. (2023) find that the
adverse impact of child cancer on a mother’s earnings does not dissipate within 5 years post-shock.
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trends in health shock literature using this method (e.g., Fadlon and Nielsen 2019,
2021; Vaalavuo 2021; Kvaerner 2022; Bonekamp and Wouterse 2023).

Panel D illustrates how the counterfactual is constructed using FN DiD with A = 11
within the event study framework. The outcome’s evolution is depicted relative to the
years surrounding the cancer diagnosis, with period 0 denoting the diagnosis year. In
the treatment group, cancer diagnosis occurs in period 0, and for the control group in
period 11. Period O serves as the placebo shock period for the control group.

Following Fadlon and Nielsen (2021), we construct the “counterfactual” (solid gray
line, diamonds) based on the pre-event difference in outcomes between the treatment
(solid black line and circles) and control groups (light gray, dashed line). Specifically,
the “counterfactual” reflects the outcome trajectory in the control group plus the dif-
ference in outcomes in the period between the treatment and control groups at period
—1. Analyzing the differences in outcomes between the counterfactual and treatment
groups during the post-cancer periods provides insights into the impact of cancer on
the spouse’s psychotropic medication purchases. The differences in psychotropic med-
ication purchases in the pre-cancer periods are modest, paralleling what we observe
for the participation rates (Appendix Al)

Overall, the visual evidence presented in these panels indicates parallel trends
between the treatment and control groups prior to period 0. This observation sup-
ports our identification strategy, suggesting that the two groups are largely similar in
terms of observed and unobserved characteristics, with the primary distinction being
the timing of the cancer diagnosis. Consequently, the key to our identification hinges
on the quasi-random variation in the precise timing of the health shock. Within the
11-year interval, this variation is presumed to be plausibly exogenous. Our analysis
begins with the estimation of the following non-parametric event study specification:

10 10
Yi,r,t = Z Vrlr + Z SrIrCi,t + Xg,tﬂt + T + ‘9i + €irt- (1)
r#—1,r==5 r#&—1,r==5

where Y; , ; represents the outcome of interest (e.g., employment, earnings, and psy-
chotropic drug prescription purchases) for individual i observed in year ¢ and r years
after the index cancer diagnosis year. I, represents the indicators relative to the index
diagnosis year. The estimates produced by the event study framework presented in
Eq. 1 allow us to examine dynamic patterns in outcomes in the year leading up to the
cancer diagnosis.

The treatment variable, C;, is an indicator variable set to one for an individual i
whose spouse is diagnosed with cancer at period r = 0, and zero for an individual i
whose spouse is diagnosed with cancer 11 years later. To facilitate the interpretation
of the income-related estimates (in euros), we scale the absolute estimates with the
predicted outcome from the group of the later-treated group (Y,0) foreach r to construct
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the estimates for the relative effect, S;e’ =

4

, representing the percentage change in

r0

the outcome.

To account for the fact that the treatment and control groups differ somewhat in
terms of their background characteristics, we also include individual fixed effects
(6;). Using individual fixed effects brings out the within-group variation in both the
treatment and the control group. Having a well-defined control group is advantageous
because, in the canonical event study specification (employing both unit and time-
fixed effects with a sample of treated units at varying treatment timing), heterogenous
treatment effects could produce bias (Goodman-Bacon 2021; Callaway and Sant’ Anna
2021; Borusyak et al. 2024). By contrasting the within-individual effects of those
receiving the treatment with those in an explicitly defined group treated after the
end of the follow-up period, we address this concern. X , represent time-varying
control variables for the spouse, including age and year—ﬁxed effects. These account
for between-individual differences in labor market outcomes and mental health-related
outcomes across ages and periods.

The primary parameter of interest is §,, which represents the differences in changes
in outcomes between the treatment and the control group relative to the difference
in the years preceding the index diagnosis (r = —1). Parameter y, represents the
changes in the outcome in the control group. Assuming the control group forms a
valid counterfactual for the treatment group, §,, represents the causal effect of cancer
diagnosis when r > 0. To assess the parallel trends assumption, we focus on periods
—5 < r < —2, which represent pre-cancer periods. If the parallel trends assumption
holds, we expect the estimated effects to be statistically not significantly different from
zero (6, = 0) forr < —2.

A potential source of bias that threatens the causal interpretation of the estimates
arises from the possibly divergent trends in counterfactual earnings between the treat-
ment and the control groups. If the (unobserved) differences between the groups are
significant, the earnings growth rates may vary. These baseline differences could chal-
lenge the validity of using the control group as the counterfactual for the treatment
group. This concern becomes more pronounced when the differences in background
characteristics between the two groups are substantial at period r = —1. For exam-
ple, educational disparities between the groups may lead to substantially different
(un)employment trajectories during economic downturns. Constructing counterfactu-
als from within the later-affected group is used to address this concern.

To investigate the heterogeneity in terms of breadwinner status and the survival
of the affected spouse, we employed the triple difference estimator to evaluate the
statistical significance in heterogeneity. For easier interpretation and to detect subtle
responses, we categorized the relative time variable into three groups. Our moderation

4 We adhere the recommendations outlined by Chen and Roth (2024). Traditional Average Treatment
Effects (ATEs) using log transformations, which offer percentage interpretations, become ill-defined when
outcomes include zero values. Consequently, ATEs for log-like transformations should not be construed
as approximating percentage effects, as their scale and interpretation depend strongly on the units of the
outcome. This issue becomes particularly salient when the treatment impacts the extensive margin (i.e., the
likelihood of the outcome transitioning from zero to a non-zero value).
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model, which analyzes relative income heterogeneity, is structured as follows:
Yi,r,t =yP + ”rPrCi,t + 8rPrCi,tBi,r:—l + X;’tﬂt + 7 +0; + €ir,t- 2)

where P, represents an indicator for years after post-cancer diagnosis including the
year of diagnosis. When separating the dynamic effects, this indicator is used as a
categorical variable based on relative time r. It takes a value of O in the years before
the index diagnosis (r < 0), a value of 1 during relative time periods O to 2 (short-term
effect), a value of 2 during relative periods 3—5 (medium-term effect), and a value of 3
during relative periods 6—10 (long-term effect). B,—_; stands for breadwinner status.

The relative time r represents the actual cancer diagnosis for the treatment group
and placebo diagnosis for the control group. In the empirical approach proposed by
Fadlon and Nielsen (2021), this implies that the relative time for the treatment group is
constructed by normalizing the time relative to the year of the actual cancer diagnosis
and for the control group according to the time relative to the year of actual cancer
diagnosis minus 11 years.

To study the heterogeneity in terms of breadwinner status and survival of the affected
spouse, we used the triple difference estimator to conduct tests on the statistical signifi-
cance of heterogeneity. We analyze the potential heterogeneity in terms of breadwinner
status and the 10-year survival status of the affected spouse. Finally, we combine these
two potential sources of heterogeneity in an additional analysis.

There are potential concerns related to the choice of this empirical strategy. First,
using FN DiD strategy generally induces a trade-off with the length of follow-up
and proximity of the treatment and control group in terms of baseline characteristics.
For instance, households experiencing cancer 6 years, rather than 11 years, later are
potentially less dissimilar to the treatment group both in terms of income and health,
making them more compelling control group for causal interpretations. Moreover, it
is not straightforward whether the FN DiD approach is an improvement over standard
matching methods (e.g., Jeon and Pohl 2017) or up-to-date event study approaches
such as stacked event study design (e.g., Cengiz et al. 2019). To provide a better
idea to which extent our choice of event study method performs in relation to these
three other strategies, we visualize the differences in the baseline labor market and
health characteristics between the treatment and the control group in the Appendix
Fig. A2. Importantly, after adjusting for birth year and sex, we generally we find that
the differences in baseline characteristics are relatively similar among all the event
study methods, with none of the methods consistently outperforming the others.

3.2 Data

Linked administrative data Our empirical analyses are based on nationwide linked
individual-level register data that cover the population of Finland over the period
1995-2019. We linked three primary datasets: (i) the Care Register for Health Care
maintained by the Finnish Institute for Health and Welfare (THL), (ii) register-based
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information from FOLK data® on income and labor market outcomes, sociodemo-
graphic characteristics, and linkages between family members by Statistics Finland,
and (iii) information on the filled psychotropic medications dispensed at Finnish
pharmacies, which are reimbursed and recorded by the Social Insurance Institution.
Because the data are routinely collected from nationwide administrative sources,
the only sources of attrition are emigration and mortality. The data have been
pseudonymized and analyzed using Statistics Finland’s remote access system.

Study population Information on cancer diagnosis is based on the Care Register for
Health Care. It includes all inpatient stays in public specialized healthcare for the years
1971-2019 as well as all outpatient visits to hospitals since 1998. The standard ICD-9
and ICD-10 codes for diagnoses were used to identify individuals with cancer and
the timing of the first cancer diagnosis. We used only data on inpatient care because
practically all cancer diagnoses that require medical treatment lead to hospital stays,
and a cancer diagnosis detected only in outpatient care is likely to be a false positive
diagnosis in the Finnish context.®

We limited the study population to couples where the affected person received their
first cancer diagnosis between the ages of 28—64. We restricted the cases to this age
range to analyze labor market consequences before the statutory retirement age in
Finland. Moreover, to compare our findings to the earlier results, we used the same
age restriction as Jeon and Pohl (2017). The identical restriction was used for spouses
as well.

Using personal identifiers, we linked those affected with a cancer diagnosis to their
cohabiting partners (i.e., non-affected spouses). We identified the spousal effects only
in stable relationships. We therefore imposed a restriction of cohabitation of 2 years
before the index cancer diagnosis. Appendix Fig. A3 clarifies our empirical approach
and the spousal sample criteria.

Observation period We used a balanced panel in the analysis. We followed individuals
5 years before and 10 years after the initial cancer diagnosis. The diagnosed spouse
may pass away during the 10-year post-diagnosis follow-up but this does not affect
the sample. However, we only studied those spouses of the affected cancer patients
who were present and alive in Finland for the full 16 years of follow-up. This led to
a reduction of 8.2% in men and a 4.0% reduction in women in the analytic sample,
which consisted solely of spouses of individuals with a cancer diagnosis.

Outcomes Register-based information on the individual-level characteristics was
obtained from the FOLK data of Statistics Finland. These data were used to construct
the labor market outcome variables and covariates. Our main outcomes for studying
spousal labor market responses were the employment status and annual earnings. We
used a binary variable indicating whether the person was employed or not based on

5 “FOLK” is not an abbreviation; rather, it refers to the content of the datasets, which consists of population-
based data.

5Ina preliminary analysis, we cross-checked Care Register for Health Care data with Cancer Registry
data for breast cancer, noting discrepancies and false positives. We assessed outpatient care diagnoses to
minimize bias in our results and determined that due to a higher false positive rate in outpatient data since
1998, we would use only inpatient data from the Care Register for Health Care in cancer diagnoses.
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the main activity in the last week of each calendar year. We also analyzed the effects
on retirement, based on the same information as employment.

Information on annual earnings before taxes was obtained from state-run pension
and tax registers that cover all legal employment contracts in Finland. Earnings refer
to the sum of labor market income and entrepreneurial income. We imputed missing
income information as zero for individuals who were alive and residing in Finland
at the end of the calendar year. Labor market income overwhelmingly dominates the
earnings measure. The share of self-employed individuals among all employed persons
is approximately 13% in Finland.

At the household level, we utilized information on the total household income,
which accounts for the pooling of economic resources within the household level and
includes social transfers provided by the Finnish welfare state. It includes all tax-
able income without capital income, and social transfers such as pensions, sickness
allowance, and unemployment benefits. Disposable household income refers to the
total household income after taxes and other deductions. Equivalised household dis-
posable income further divides the disposable household income by the number of
household members, taking into account economies of scale within the household.
We have used the modified OECD equivalence scale for this purpose.

Finally, we used information on the filled psychotropic medications dispensed at
Finnish pharmacies, which are reimbursed.” These data are provided by the Social
Insurance Institution of Finland. We used an indicator for the purchase of prescribed
reimbursable psychotropic drugs as an indicator for psychological well-being at the
yearly level. Since all permanent residents of Finland are covered under the Finnish
National Health Insurance (NHI) system and are eligible for reimbursements for pre-
scribed medicines by a doctor or dentist, the vast majority of psychotropic medication
prescriptions are recorded in this register. As a result, there is a high concordance
between self-reported medication use and official prescription database information
on psychotropic medicine purchases (Haukka et al. 2007).%

As an auxiliary outcome for studying mental health effects, we utilized special-
ized psychiatric outpatient visits derived from the Care Register for Health Care. We
employed ICD-10 codes in F-class, excluding dementia and mental retardation, identi-
fying individuals attending specialized psychiatric care. These visits typically indicate
more severe psychiatric symptoms and therefore complement the psychotropic med-
ication purchases, which cover a broader range of psychiatric symptoms.

Heterogeneity analysis by breadwinner status To identify the role of the household
division of labor and specialization, we investigated the heterogeneity of indirect
effects on the spouse, focusing on gender and the household income share of the

7 Self-medication using alcohol is a potential outcome in the Finnish context. We do have access to
nationwide alcohol-related and drug-related hospitalization data. However, instances of alcohol-related
and drug-related hospitalizations are infrequent in the data, leading to estimated effects that are very close
to zero and not statistically significant (not reported). There is no population-based survey information on
alcohol consumption in Finland that could be linked to our register data. The use of illicit drugs or legal pain
medication is generally not particularly relevant in the current Finnish context. For example, in Finland,
opioids are mostly prescribed by specialists or pain clinics and are more tightly regulated and monitored
than in the U.S. Thus, opioids are considered only as the last-line treatment for severe chronic pain.

8 The NHI reimbursements do not include prescriptions given in hospitals and nursing homes.
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individual, i.e., the breadwinner status. Following Biinnings et al. (2021); Foster and
Stratton (2021), we define a breadwinner as a spouse who out-earns the other. We
constructed a binary variable that assumes a value of 0 if the individual’s income
contribution share was below 50% (indicating the secondary earner) 1-year prior to the
index diagnosis and 1 if the share was above 50% (indicating the main breadwinner).

Table 1 describes the study sample, comparing the treatment and control groups
before the index diagnosis. The index diagnosis denotes the year of cancer diagnosis
for treated individuals and a placebo diagnosis year for the control group, occurring
11 years prior to the actual diagnosis year of the control group. Men (husbands of
the cancer patient) were predominantly in the breadwinner category (72%), while
women (wives of the cancer patient) were less represented (31%). Notable differences
between the groups include employment status, retirement probability, and health, as
measured by the Charlson comorbidity index (Charlson et al. 1987) using hospital data
from 1996 until the year preceding the index diagnosis. These disparities are largely
due to the different age distributions between the groups. Adjusting for a birth year
reduces the average differences in the background characteristics, though some small
differences remain, such as in earnings, disposable income, the likelihood of tertiary
education, and health. These variations justify the use of difference-in-differences
estimation with individual fixed effects.

Cancer-related mortality reduced the household size by one in 34% of families
during the follow-up period within the treatment group. Notably, men who were diag-
nosed with cancer had a considerably higher likelihood of death (44%) compared to
women (26%) during the 10-year post-cancer follow-up period.

4 Results
4.1 Main effects of spousal cancer

We start our empirical analysis by presenting the overall results based on Eq. 1.
The estimates from this specification, accompanied by the corresponding 95% confi-
dence intervals are depicted graphically in Fig. 2, while the parameter coefficients are
reported in Appendix Tables A1-A4.

The figures plot the change in the outcomes of interest relative to the year before
spousal cancer diagnosis in the treatment group. Importantly, the figures do not exhibit
clear pre-trends, thereby supporting the key identification assumption underlying our
empirical specification.

For women, we find evidence that they reduce their employment in the short-
term but increase employment in the long-term after their spouse’s cancer diagnosis
(Panel A of Fig. 2). The average difference-in-differences estimate for women is zero
(Appendix Table A2). Among male spouses, the effect was indistinguishable from
zero throughout the follow-up. Overall, the labor market impacts are close to zero,
which in contrast to the results in Jeon and Pohl (2017) for Canada according to which
spouses of the cancer patients decrease substantially their labor supply (about 2 to 3
pp.) at the extensive margin leading to a lower level of earnings. Moreover, the changes
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A. Employment B. Retirement
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Fig.2 The effect of spousal cancer on labor supply, income, psychotropic drug use, and psychiatric outpa-
tient visits. The point estimates, with the shaded areas indicating the 95% confidence intervals, represent
the differences in outcomes compared to the control group relative to the year preceding the index cancer
diagnosis. The control group is composed of individuals diagnosed with cancer 11 years later relative to the
treatment group. The vertical line at time r = —0.5 depicts the moment of the cancer diagnosis. Standard
errors are clustered at the individual level. The corresponding event study estimates are detailed in Tables
Al-A4
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in employment for women were reflected in the probability of retiring from the labor
market (Panel B). Consistent with the employment effects, the effect on the probability
of retiring was larger for women compared to men in the long-term. While this result
contrasts with that of regarding Nordic countries in Jolly and Theodoropoulos (2023),
it is in accordance with a negative effect on (early) pension benefits among widows
found by Fadlon and Nielsen (2021). As the social insurance structure is very similar
between Denmark and Finland, and data and empirical strategy are almost identical,
the concordant results with Fadlon and Nielsen (2021) are unsurprising.

However, when it comes to annual earnings (Panel C), the magnitude of the effect
was negligible for women. Additionally, for male spouses, their earnings decreased
after their spouse fell ill. This finding is consistent with the family effect, although the
effect was modest with less than a 2% reduction in earnings.

The estimates for the household’s disposable income (Panel D) (as well as for
household’s total income and household disposable income adjusted by using OECD
modified equivalence scale shown in Appendix Tables A1 and A2) reveal a meaningful
decrease, from 10 to 15% in the medium to long run among female spouses and
approximately 5% among the male spouses. This result reveals that a female spouse’s
increase in earnings does not compensate for the loss of the sick spouse’s income
within the household. Our results highlight that financial consequences following a
spouse’s death tend to be harsher for women, which might explain the finding that
cancer leads to a larger decrease in owner-occupancy in housing among women but
not among men (Appendix Tables Al and A2). Women may need to liquidate their
assets to support household income and maintain material well-being.

Importantly, in addition to consequences in the labor market, cancer also affects the
spouse’s mental well-being. According to Panel E of Fig. 2, the probability of using
psychotropic medication initially increased by approximately 4 percentage points (pp.)
for women and about 2 pp. for men, and the impacts stabilized at around 1.5-2 pp. for
both sexes. Relative to the baseline probability of psychotropic medication use, the
relative increase in psychotropic medication was 13.0% for men and 14.1% for women
on average during the full follow-up period. This result is in line with the evidence
from Sweden and Denmark, suggesting a 13% risk increase in psychiatric disorders
following a spouse’s cancer (Hu et al. 2023). Appendix Tables A3 and A4 also report
the corresponding estimates regarding sub-categories of psychotropic medication such
as antipsychotic, anxiolytic, antidepressant, and sleep (hypnotics/sedatives) medicine.
Overall, the dynamics of the effects are largely similar to psychotropics in general.
These tables also report increases in the probability of visiting psychiatrists in special-
ized public health care. This outcome indicates more severe psychiatric symptoms.
The increase is larger for women (DD estimate 0.3 pp. vs. baseline 1.1 pp.) than for
men (DD-est 0.2 pp. vs. baseline 0.8 pp.). Hereafter we report psychiatric impacts
only in (any) psychotropic medication.

A potential concern regarding the validity of the estimates is the endogenous nature
of cancer. The event study specification ensures that the comparisons are conducted
for individuals of the same sex, age, and cancer type of the spouse, and education level
but with the timing difference of the spouse’s cancer diagnosis of 11 years. The main
concern therefore is related to the timing of the diagnosis. The timing difference can

@ Springer



A family affair? Long-term economic and mental health... Page190f30 19

potentially reveal differences between household living conditions and their health
behaviors. Hence, as a robustness check, we re-estimated the effects of spousal cancer
using only a subset of cancer diagnoses that are less related to health behaviors. This
subset of cancers includes (ICD-10 category in parentheses): Gallbladder cancer (C23),
Breast cancer (C50), and Ovarian cancer (C56), Prostate cancer (C61), Testicular
cancer (C62), Thyroid cancer (C73), Myeloma (C90), Non-Hodgkin lymphoma (C82-
85,C96), Leukaemia (C91-C95), and Brain and other central nervous system cancers
(C70-72). The selection of cancers was based on the British (Brown et al. 2018) and
Australian (Wilson et al. 2018) estimates of the fraction of cancers that are preventable
within each cancer diagnosis category. In our analysis, we adopted a conservative
approach and included only those types of cancer estimated to be preventable by up
to 30%. Encouragingly, the results based on this subsample (Appendix Tables A5 and
A6) are by and large very similar to the baseline results presented in Fig. 2. As an
additional robustness check, we also restricted the sample to couples who had lived
together for the entire 5-year period and found that results were quantitatively very
similar (Appendix Tables A7 and AS8).

Moreover, we examined whether the use of an event study approach affects the
interpretation of the main results. Appendix Fig. A4 shows the results of this exercise
for our preferred choice, FN DiD with a control group affected by cancer 6 years later,
using a stacked event study design and matching with unaffected households. We find
that the estimates are qualitatively the same across all four approaches and, for the
most part, also quantitatively very similar.

As previously stated, the cancer survival rates differed notably by gender. 44% of
men and 26% of women died during the 10-year follow-up (Table 1). This could lead
to potential differences in the spousal labor supply responses between genders. For
this reason, we next proceed to estimate the effects separately by the survival of the
cancer patient.

4.2 Heterogeneity by breadwinner status in non-fatal cancers

We examine whether the pre-cancer relative income status within the household influ-
ences the impacts of spousal cancer in non-fatal cancers. We separately estimated
the breadwinner heterogeneity effects for female and male spouses using Eq. 2 on
earnings, employment, and psychotropic drug use in the short-, medium- and long-
term. These results are presented in Table 2. The impact estimates for employment,
psychotropic drug use, and marital status are presented in percentage points and as a
percentage relative to the baseline values. The pre-cancer mean of the outcome within
the breadwinner status is reported in the rightmost column.

We find that there is a reduction in earnings for secondary earners both for men
and women in non-fatal cancers. In secondary-earner women, earnings decrease by 3
% throughout the follow-up period. In contrast, secondary-earner men experience an
initial decrease of 2%, followed by income deficits of 4% and 3% in the medium- and
long-term, respectively. The point estimates are negative also for breadwinners but they
are not statistically significant. The difference in earnings responses by breadwinner
status is statistically significant for women in the short-term and suggestively different
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for men in the medium-term. Interestingly, the responses are considerably more subtle
in terms of employment, being negative only for secondary-earner women in the short-
term. This suggests that in non-fatal cancers, the spouses of the patients adjust their
labor supply more on the intensive margin than on the extensive margin, in line with
the evidence presented by Fadlon and Nielsen (2021).

The purchases of prescribed psychotropic medications increase for both men and
women. The effects are most pronounced in secondary earners, with a 1.5 percentage
point (pp) increase in the short-term, and 1.3 pp. and 1.1 pp. increases in the medium
and long-term, respectively. Heterogeneity in relative income is statistically significant
only for women in the medium-term.

A potential factor affecting economic and mental health responses is union stability.
In the final panels of Table 2, we report the impact of cancer on being married with
the cancer patient. Approximately 87% of the couples were married at the baseline.
We find that cancer has a positive effect on marriage for the secondary earner (cancer
patient is the breadwinner) and no effect on the breadwinner (cancer patient is the
secondary earner). This result is in line with prior research by Ehlert (2021) that found
that health shock increases the probability of marriage among cohabiting couples more
the higher are expected survivor pension for the widow. However, no such effects are
found for men.

4.3 Heterogeneity by breadwinner status in fatal cancers

Finally, we investigate whether the impact of a cancer diagnosis resulting in death
within the 10-year follow-up period differs by breadwinner status. In this analysis, we
exclude marital outcomes, as death terminates marriage in the treatment group unless
it had already dissolved beforehand. The analysis is based on a sample from which we
exclude households where the cancer patient did not die during the follow-up period.
These results are reported in Table 3.

We find that fatal spousal cancer initially decreases earnings by 3% and 2% for
secondary and breadwinner women, respectively. In the long-term, there is a consid-
erable contrast in the response in terms of relative income. Earnings of breadwinner
women remained unchanged, whereas those of the secondary earners exhibited a 6%
increase. A similar pattern is observed at the extensive margin; breadwinners showed
no change in employment, while secondary earners experienced a significant 4 pp.
increase in the long-term. The labor market responses were statistically significantly
different for the secondary earner and breadwinner women only in the long-term.
However, the increase in the probability of psychotropic medication purchases was
consistently higher (1.4 pp. to 1.9 pp. higher) for the secondary earners compared to
breadwinner women.

The breadwinner heterogeneity was markedly different for men. For men, we found
no statistically significant differences by the breadwinner status for the most part,
but the coefficients point towards statistically significant responses in the long-term
with breadwinner men decreasing and secondary earners increasing their labor supply
at the intensive margin. Additionally, breadwinner men showed higher increases in
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psychotropic medication purchases in the short-term compared to secondary earners,
but not in the medium- and long-term.

Overall, we find that death is the primary driver behind the increased psychotropic
drug use among spouses of cancer patients. When the cancer patient survives, spouses
are relatively unaffected, but fatal cancer leads to notable increases in psychotropic
drug purchases. While the estimates are not directly comparable, our results align
with those of Angelini and Costa-Font (2023), which suggest that fatal cancer leads to
a substantial increase in self-reported depression symptoms, while non-fatal cancers
exhibit more subtle changes in psychological symptoms among spouses.

4.4 Reconciling the evidence across the relative income distribution

Overall, the results from the previous section suggest that the role of relative earnings
is stronger for women than for men in responses to spousal cancer. However, a binary
indicator for breadwinner status, determined strictly by a 0.5 cut-oft does not capture
the subtle responses along the relative income spectrum. To better understand the role
of relative earnings in the responses to spousal cancer, we divided the sample into
five equal-sized groups by the pre-shock earnings income share of the individual.
For illustrative purposes, we focus solely on long-term responses, i.e., the impacts
of spousal cancer on outcomes measured 6 to 10 years after the cancer diagnosis.
Essentially, we conducted difference-in-differences analyses to estimate the long-term
impacts separately for each relative income quintile and by sex.

Figure 3 shows the point estimates along with their 95% confidence intervals. On the
x-axis, the income quintile shares represent the spouse’s share of the total household
income 1 year prior to the diagnosis. The mean values of income shares within each
quintile are reported in the parentheses.

We find that the lower a spouse’s relative income share within the household,
the larger the increase in their earnings. The relationship is nearly linear in terms
of earnings for both men and women (as shown in Panels A and B). This suggests
that greater income losses due to losing a spouse correlate with a larger increase in
labor supply at the intensive margin, relative to the counterfactual trajectory. This
result aligns with the evidence from Fadlon and Nielsen (2021), which shows that
the amount of a spouse’s income lost due to fatal cardiovascular events is positively
linked to labor supply responses among surviving spouses. Notably, our analysis also
suggests that this pattern exists in both fatal and non-fatal cancers.

The heterogeneity in the responses at the extensive margin of labor supply is less
evident (Panels C and D). We find that a spouse’s baseline income share is negatively
correlated with the added worker effect but only for women in fatal cancers. For
both men and for women with non-fatal cancers, relative income does not appear
to influence employment responses. Collectively, these results suggest that men are
more likely to adjust their labor supply at the intensive margin, whereas for women,
the extensive margin accounts for a larger share of the changes in earnings following
a spouse’s cancer diagnosis.
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A. Women’s earnings B. Men’s earnings
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Fig.3 Spouses’ long-term response estimates along with 95% confidence intervals (years 6-10 after vs. 5
years preceding the cancer diagnosis) to fatal cancer, categorized by their pre-shock income share quintile
within the household’s total earnings. We divided the sample into five equal-sized groups based on the
spouses’ pre-cancer share of the total household income. Subsequently, we plotted the average outcome
response against the pre-cancer mean income share for each quintile
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Generally, we find that compositional differences between sexes in terms of rela-
tive income contribution within the household mask this heterogeneity. For men, the
negative effect on income in the main results stems from the fact that they are predom-
inantly breadwinners, with positive responses at the other end of the relative income
spectrum receiving less weight. For women, it is both the relative income contribution
and the survival status which drive the main results to zero effect in earnings and
positive effect in employment.

Regarding psychotropic medication, there is a largely linear relationship between
relative income contribution and increased usage of psychotropic medication, fol-
lowing a spouse’s cancer diagnosis among women (Panel E). However, this is more
evident for fatal cancers. For men, no noticeable heterogeneity is evident with respect
to the relative income contribution within the household (Panel F). Given that the
relative income effect in psychotropics occurs only for women in fatal cancers, it is
possible that this is linked to the increased need for women to increase labor supply
as a response to lost income following spouse’s death.

Panels A to F highlight a distinct impacts of spousal cancer based on survival
outcomes. To compare the effects of fatal versus non-fatal cancer (where the spouse
survives beyond 10 years post-diagnosis), in Appendix Fig. A5 we conducted an illus-
trative analysis on post-diagnosis outcomes and after a spouse’s death. This analysis
involved comparing three groups: (i) individuals with a spouse diagnosed with can-
cer, (ii) individuals whose spouse received a cancer diagnosis 11 years later, and (iii)
individuals whose spouse died 2 years post-diagnosis. Overall, these results indicate
earnings losses in the short-term occur in tandem with the emotional shock but the
impact on psychotropic medication is more long-term relative to labor market losses.

Finally, we also examine the effect of relative income on the marital status with
the cancer patient in non-fatal cancers (Panels G and H). For men, no statistically
significant effect is detected in any of the relative income contribution quintiles. For
women, the effects are not statistically significant either, apart from the lowest relative
income quintile for which we find a positive effect.

These findings indicate that while the relative income status is somewhat correlated
with labor supply responses at the intensive margin and marital stability for women
in non-fatal spousal health shocks, it does not significantly affect psychological well-
being. In fatal cancers, however, relative income seems to have a more significant
impact on both the decision to participate in the labor market and on psychologi-
cal well-being, particularly among women. Women earning less than their deceased
spouses often increase their long-term labor supply and are more prone to suffer from
psychological symptoms. In contrast, for men, the consequences appear to be limited
to labor supply decisions.

Differences in social safety nets, along with gender disparities in income and sur-
vival rates, may explain why our findings on labor supply responses to a spouse’s
health shock differ from previous studies in Canada (Jeon and Pohl 2017) and the
USA (Berger and Fleisher 1984; Coile 2004), but are more consistent with recent
European research (Fadlon and Nielsen 2021; Giaquinto et al. 2022).
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5 Discussion and conclusion

Cancer not only affects individuals but also has significant repercussions for their
families, including economic and non-economic challenges. While most research has
focused on the labor market effects on the diagnosed individual, emerging studies have
begun exploring broader family impacts (Jeon and Pohl 2017; Fadlon and Nielsen
2021; Breivik and Costa-Ramén 2024; Vaalavuo et al. 2023). Our research, utilizing
comprehensive Finnish data from 1995 to 2019, examines the effects of a spouse’s
cancer diagnosis on the healthy spouse’s labor, mental health, and marital stability,
contributing to the understanding of household labor division dynamics.

Our empirical analysis reveals two main findings. First, labor market responses
among spouses are modest, but we find a clear increase in the use of psychotropic
medication and psychiatric outpatient visits, especially among women. Second, the
effects vary based on income contribution within the household and the survival status
of the cancer patient. In non-fatal cancer cases, labor supply decreases, particularly
for secondary earners, and psychotropic medication use increases, especially among
women. Marital stability also appears to increase for potential female caregivers who
earn much less than the cancer patient, suggesting that higher economic dependency
may act as a protective factor for marital stability. In contrast, fatal cancer cases show
more pronounced labor supply responses and increased psychotropic medication use,
particularly among secondary-earner women.

These results suggest the importance of considering gender, breadwinner status,
and spouse survival in understanding family responses to health shocks. In the short-
term, following a cancer diagnosis, spouses may reduce their work hours to care for
their ill partner or to spend more time together, showing a caregiver or family effect.
However, following a spouse’s death, secondary earners often delay retirement and
work longer, aligning with the findings by (Fadlon and Nielsen 2021) on increased
labor as self-insurance against severe health shocks. This is particularly evident in fatal
cancer cases, where secondary earners increase their labor supply more than primary
breadwinners, often accompanied by greater psychological distress, possibly due to
financial strains or the need for social interaction at work during stressful times.

Our empirical approach has three limitations. First, there are significant socioeco-
nomic inequalities in cancer survival probabilities (Vaccarella et al. 2023) and they
potentially complicate the interpretation of the indirect economic effects at the family
level. Cancer diagnoses are diverse, with each cancer type having unique selection
processes and survival probabilities. Our study, which focuses on cancers in general,
may overlook differences in spousal responses based on cancer type and education
level. Second, while we use nationwide register data, we deduce the importance of the
caregiver role indirectly based on the spouse’s labor market participation. Evidence
suggests that women experience more caregiving burden than men (Glauber 2017).
It is possible that some spouses increase their work hours due to financial needs
while also providing more care, reducing their personal leisure time. This dual burden
might explain observed gender-specific effects on psychotropic medication and mar-
ital stability. Understanding the link between these gender disparities and economic
dependence is a valuable direction for future research.
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Labor supply responses of the spouse are correlated with the share of household
income that the deceased had earned prior to the cancer diagnosis. As Fadlon and
Nielsen (2021) emphasize, this suggests that policies accounting for the pre-health
shock characteristics are likely to improve welfare for those facing the largest losses.
Our study suggests that healthcare professionals should also pay attention to those
characteristics. Losing the breadwinner appears to be particularly distressing for the
women, as indicated by long-term increases in psychotropic drug use. Sudden health
shocks disrupt established household labor divisions, leading to significant labor mar-
ket adjustments and mental distress. This is particularly relevant in contexts like
Finland with a strong welfare state, and the effects might be more pronounced in
countries with weaker social safety nets.

To conclude, our findings highlight that future research on health shocks in the
family context should pay more attention to the heterogeneity of the effects by the
breadwinner status and consider the role of household division of labor. This informa-
tion would be helpful for targeting policy measures, such as social income transfers
and related public interventions, to those most in need.
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