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We use administrative records on the universe of Danish households to characterize sur-
vivors’ mental health following their spouse’s death. We provide visually clear evidence
for the immediate, large, and lingering adverse impacts and focus on studying the role
of income security in driving the immediate effects. We find that, for both males and
females, a large share of the spike in the takeup of mental health medication upon spousal
death can be explained by the income loss imposed by the shock. Our results imply that
safety-net policies can improve survivors’ mental health via the immediate liquidity they

provide.
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The death of a spouse is one of the most devastating events that households eventually
experience and, accordingly, the mental health declines of surviving spouses have been

a key object of interest in economics, psychology, and health sciencesﬂ While adverse
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!Studies have primarily analyzed mortality and healthcare usage following spousal death by, e.g.,
comparing widowed households to married households in a variety of settings, including
Lilienfeld| (1959)), [Parkes (1964d), [Parkes et al| (1969), Mellstrom et al. (1982), [Kaprio et al.| (1987),
Stroebe and Stroebel (1987)), Bowling (1994), [Martikainen and Valkonen| (1998)), [Manor and Eisenbach
2003), Wittstein et al.| (2005), Espinosa and Evans| (2008), Elwert and Christakis| (2008), Jones et al.
2010), van den Berg et al. (2011), |Oksuzyan et al| (2011), [Schultze-Florey et al.| (2012), Shah et al.
2012)), [Simeonoval (2013)), |Shah et al.| (2013), Moon et al.| (2013), |[Sullivan and Fenelon| (2014)), [Stahl
et al.| (] 016)), Prior et al.| (2018)), Tseng et al. (|2018[)7 Blanner et al.| (2020), Ostergren et al. (2022), and
Katsiferis et al.| (2022} 2023), where reviews can be found in|Stroebe et al.| (1981]), Moon et al.|(2011)), Shor|
et al| (2012, 2013), Ennis and Majid (2021), and |Cunningham et al.| (2025). Similar papers that study
associations analyze a variety of mental health measures (medication, symptoms/prevalence of mental
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mental health effects of a spousal death are inevitable, we still know very little about
potentially effective ways to mitigate them. A natural question is how financial stability
impacts the survivor’s mental health: specifically, we ask what is the degree to which the
financial loss imposed by the shock is a driving factor beyond the bereavement itself?
To the best of our knowledge, no prior work has been able to assess the role of income
stability in shaping survivors’ adverse health effects. More broadly, there is limited work
in the context of developed economies on the role of income security in mental health
effects following severe adverse household events

Investigating the role of income stability in driving surviving spouses’ mental health
requires healthcare data (to identify death events and analyze mental health outcomes),
information on household linkages (to identify couples), and rich financial information
with comprehensive measures of household income (to accurately measure households’
effective degree of income security). In this paper, we leverage administrative individual-
level data in the Danish context, which offers this set of necessary elements for the
universe of households over the years 1995-2018. We study the takeup of mental health
medication among individuals whose spouse experienced a fatal health event over a hori-
zon of four years before and after the event. We first provide new estimates for the
immediate and longer-run effects of spousal death on survivors’ mental health, whose
careful identification and quantification (using rich, accurate, high-frequency data) has
been absent in prior work. This analysis sets the stage for our main investigation of
the role of economic vulnerability in the adverse health impacts and the degree to which
income stability can help improve survivors’ mental health. Since the baseline takeup of
mental health medication is meaningfully higher among females (as we show below) and
since gender is highly correlated with the income loss imposed by the shock (e.g., due
to historically lower female labor force participation), we conduct the analysis separately

for male and female survivors to isolate the direct role of gender.

illness, suicide rates, life satisfaction), including [Parkes| (1964b)), Turvey et al.|(1999), |[Lindeboom et al.
(2002), |[Luoma and Pearson| (2002]), |Clark et al.| (2008), |Ajdacic-Gross et al.| (2008), |Taylor et al.| (2008),
0O’Connor| (2010), [Frijters et al.|(2011), |Sasson and Umberson| (2014]), [McCann et al.| (2014)), Moriarty
et al.| (2015), Siflinger| (2017)), |Lundorff et al,| (2020), (Chen et al.| (2020), Domingue et al. (2021)), and
Einio et al.| (2023)), where reviews can be found in |Stroebe et al.| (2007)), Kristiansen et al.[ (2019), and
Niino et al.| (2025]).

“One recent important study on health outcomes more broadly is |Gelber et al,| (2023), who use a
regression kink design to show that higher payments from US Social Security Disability Insurance reduce
mortality of beneficiaries. Relatedly, important work highlights the role of health insurance in improving
mental health (e.g., Cuellar and Markowitz|2007, Finkelstein et al.|2012} Lang|2013| |Ayyagari and Shane
2015, [Kruse et al.|[2022)).



To estimate dynamic causal effects on survivors’ mental health, we follow our pre-
vious work in [Fadlon and Nielsen (2019} [2021) and compare the outcomes of “treated”
survivors to an explicit control group of households that experience the same types of
shocks a few years later. Our analysis is therefore not subject to potential challenges
involved in having units that switch in and out of experimental arms as posed by recent
work (De Chaisemartin and d’Haultfoeuille, 2024)). Our setup provides a clean dynamic
difference-in-differences design relying on the assumption that the exact timing of health
events could be as good as random. To meet this assumption, our analysis focuses on
households in which one partner experiences a heart attack or stroke for the first time
in our hospitalization data and dies within the first year of this event. We document
that spousal death has large, immediate, and lingering mental health effects. Takeup of
mental health medication doubles in the first month after the event on a counterfactual
of 10 percentage points (pp). Even four years after spousal death, takeup remains 10%
higher relative to its counterfactual.

Our core investigation studies the role of income security in driving these effects.
We focus on the degree of income loss imposed by the spousal death using the percent
change in overall household income from a year before to a year after the shock. To
isolate variation in income that could be affected by the treatment, we instrument using
the share of household income earned by the deceased spouse in the baseline year.

This analysis proceeds in two steps. First, for each gender, we provide dynamic figures
for the takeup of mental health medication around spousal death, comparing households
in which the deceased was an earner to households in which the deceased did not have
any earnings. We find that households with deceased earners experience greater income
losses and have additional mental health declines in the year of the event, with larger
differentials in mental health among females. The short-lived nature of these differentials
for both genders suggests that liquidity effects, rather than permanent income effects,
govern the variation of the mental health effects in the degree of income loss.

Second, we analyze regressions in which the outcome variable is the spouse’s takeup
of mental health medication upon the event, quantifying the role of income stability.
The key right-hand side variable is household income loss instrumented by the share of
household income earned by the deceased. A limitation of our heterogeneity analysis

is its correlational nature, so we add a wide range of interactions to further isolate the



partial correlation with income loss.

We find that both male and female survivors exhibit higher immediate increases in
the takeup of mental health medication when they lose an earning spouse and experience
larger income losses. For both genders, the strong association with income loss is robust
to including the rich set of controls. In terms of magnitudes, a one standard-deviation
decline in household income loss (14.4pp) is associated with a reduction of 10pp in the
treatment effect relative to an average treatment effect of 17.6pp (with somewhat larger
point estimates for the sensitivity to income among female survivors). Our findings there-
fore point to an important role for income stability in driving the mental health declines
upon a spousal death. Accordingly, policies that aim to reduce financial uncertainty
among survivors can also lead to important welfare effects via improved mental health
from the liquidity they provide. While intuitive, clear results that provide evidence in

support of this conjecture have so far been absent from the literature.

[. INSTITUTIONS, DATA SOURCES, AND VARIABLE DEFINITIONS

Institutions. In the context of fatal health events and the associated income loss,
two types of institutions are relevant to consider: healthcare and safety-net programs
for income security. In our setting, Denmark, healthcare is financed through a single-
payer, tax-funded, universal scheme that provides free access for all residents (Birk et al.,
2024). The universal coverage enables us to document mental health effects of spousal
death that are not confounded by access to or affordability of care. Important for our
analysis, prescription drugs are heavily subsidized (Danish Medicines Agency, [2019).
Annual out-of-pocket spending on psycholeptics and psychoanaleptics, which constitute
our main outcome of interest, average to only DKK 389 (US$60) for those who consume
any of these drugs in the year of the spousal death. In Fadlon and Nielsen| (2021), we
describe the income security means relevant for our context: Social Security (Disability
Insurance [DI] and Old-Age Pension [OAP] with eligibility ages of 65 or 67); additional
government income assistance programs (e.g., sick pay and early retirement from age
60); and privately-purchased insurance policies. Furthermore, about 75% of the Danish
labor market is covered by group-market pension policies that include mandated defined-
contribution retirement plans and life insurance. If a beneficiary dies before retirement,

the surviving spouse automatically receives pension annuities, which show up in our data
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in the survivor’s tax records. These programs and policies are broadly similar to those
in other developed countries, and we describe in Appendix A their main institutional
features and benefit schedules. Importantly, Denmark does not have an explicit survivors’
benefit scheme, in contrast to the US Social Security.

Data Sources. We use administrative individual-level data, with family linkages,
covering detailed information on demographics, income, and healthcare utilization for
the entire Danish population from 1995 to 2018. We construct our main sample from the
Population Registry (Statistics Denmark, 2024al) with yearly observations on individuals’
demographic characteristics starting in 1985. Crucially, family linkages enable us to
identify partners (married or cohabiting) and children. To identify fatal health events,
we use two complementary registries: i) the Death Registry (Statistics Denmark, [2024b)
that includes death dates from 1970 onwards, ii) the National Patient Registry (Statistics
Denmark| 2024d}, [Statistics Denmark|2024¢) with consistently measured records on all
visits to (public or private) hospitals from 1980-2018. The data include admission dates,
location, and diagnoses using the ICD system (WHO|2019)).

We merge in information from the Income Registry (Statistics Denmark, 2024c), avail-
able from 1980, containing annual flows of all sources of income, including earnings,
government transfers from all programs (e.g., DI, sick pay, early retirement, OAP, and
unemployment insurance), payouts from retirement savings accounts, payouts from in-
surance companies, and capital income. We complement this information with records of
educational attainment from the Education Registry (Statistics Denmark] [20241).

To obtain information on mental health, we use the Pharmaceutical Database (Statis-
tics Denmark] [2024f), containing information on prescription pick-up dates and ATC
codes (WHO 2022) of all prescription drugs purchased from pharmacies in Denmark from
1995 onward. For heterogeneity analysis by mental health at baseline, we also merge in
records on visits to psychiatrists from 1990 onward from the Health Insurance Registry
(Statistics Denmark [2024g,Statistics Denmark| 2024h)).

Variable definitions. We operationalize our analysis using three main definitions.
First, we define the event of a fatal health shock, which we from now on refer to as the
“death event.” We focus on heart attacks and strokes, which are commonly studied as
likely sudden and severe events whose timing is less likely to be expected (Chandra and

Staiger| 2007}, Doyle 2011}, [Fadlon and Nielsen 2019, |2021). We identify an index event



as the first time a spouse experiences one of these health shocks in our hospitalization
database. We then restrict the sample to fatal events, specifically, events in which the
spouse dies within twelve months of the index admissionf] We index the calendar year
of the shock as year 0, denoted by r = 0.

Second, we define our mental health outcome based on redeemed prescriptions for
psychotropic drugs, specifically those classified as psycholeptic (N05) and psychoanalep-
tic (N06) according to the ATC system (more than 99% of these drugs can be linked
directly to the consumer). As we group broad classes of mental health drugs, we focus
on the extensive margin of the survivor’s consumption, which indicates a broad demand
for mental health medication (rather than the narrower medical treatment of a specific
symptom). The high frequency of these data allows us to study outcomes at both monthly
and annual levels. From now on we refer to the responses in this variable as the impacts
on “mental health.” We note the caveat that the observed responses in the takeup of
mental health medication will also reflect the diagnostic process and the survivors’ deci-
sion to seek care (Henriksson et all 2006| |Ohayon, 2007, Kiviméaki et al., 2007, [Thielen
et al., 2009). Furthermore, there may be a provider effect, as evidenced by the work on
physician practice styles and patient healthcare utilization (e.g., Fadlon and Van Parys
2020; Albertini, Bakx, and Mazzonna|2025)).

Third, for our key analysis of the role of income stability, we define a measure that
evaluates the extent to which the shock imposes an income loss. We calculate the change
in household income from the last full year before the shock (r = —1) to the first full year
after the shock (r =1). We then normalize this change by baseline income in r = —1 to
capture the degree of income ‘stability’ around the event, which, relatedly, also respects
the notion of diminishing marginal returns. Our measure of the household’s income loss
imposed by the shock is therefore the percent change in household income from the year
before to the year after the event. The main components of household income are labor
earnings (33%); payments from DI and OAP (31%); and payments from retirement plans
(18%). Appendix Figures B.4-B.6 provide a breakdown of household income in the year
before and after the event into seven different income components and their attribution
to either the surviving or the deceased spouse. It splits the sample by the gender of

the surviving spouse and the employment status of the deceased spouse at baseline. To

3In Appendix Figure B.3, we run a robustness check where we restrict the sample to cases in which
the cause of death matches the heart attack/stroke event. The results remain unchanged.



isolate the variation in income that could be affected by the treatment, we instrument
for the household’s income loss with the share of overall household income earned by the
deceased spouse in the baseline year (r = —1). Appendix Figures and Tables B.4-B.6
show that the deceased’s earnings made up 42% of the household’s income loss (=DKK
43.9k/104.7k). Among households in which the deceased spouse had earnings, which
are naturally younger, the deceased’s earnings made up 95% of the income loss (=DKK
177.5k/187.7k). These numbers are indicative of a strong first stage which we return to

in the results section.

II. RESEARCH DESIGN

A. DynaMIc EFFECTS OF SPOUSAL DEATH

Quasi-Experiment. To mimic an experimental ideal that compares ex ante similar
couples that do and do not experience a spousal death, we take the approach we developed
in Fadlon and Nielsen| (2019} |2021)). Specifically, we consider only couples who experience
a spousal death at some point in our sample period and identify the treatment effect
based on the timing of the death event. We construct counterfactual outcomes for affected
households based on couples from the same cohorts that experience the same event but a
few years later. Our treatment group is composed of individuals whose spouse experiences
a fatal health event in year 7, and our control group is composed of individuals whose
spouse experiences a fatal health event in year 7 + A, to whom we assign a placebo
event in year 7. We identify the treatment effect by comparing changes in outcomes
across these two experimental groups over time through traditional event studies, which
we combine into a straightforward dynamic difference-in-differences estimator. We note
that the post-event window in our event studies is always smaller than A, so we never
compare groups that have both been treated.

We normalize the time of observation such that period r is measured with respect to
the assigned event year; that is, r = year — 7, where r = 0 is when the assigned event
occurs. Our analysis of monthly frequency uses a similar normalization but around the

month of the health event. We estimate the dynamic effects of spousal death on mental



health, separately for males and females, using the following estimating equation:

r=4 r=4
Yir = 04 + Z Y X I + Z 0 X I, x Treat; + AX;, + €ir, (1)
r#—1r=—4 r#—1r=—4

where y; , denotes an indicator for takeup of mental health medication by the surviving
spouse in household 7 in period r around the event; Treat; denotes an indicator for
household ¢ belonging to the treatment group; I, denotes indicators for time relative to
the index health event (the actual event among the treatment group and the placebo
event among the control group); «; is a vector of household fixed effects; X, is a vector
of controls including year fixed effects (which absorb potential time trend in medication
consumption) and a quadratic in the surviving spouse’s age; and ¢;, is the idiosyncratic
error term. The coefficients of interest are d,, which measure the mental health effect of
spousal death in period r relative to the baseline period —1.

Analysis Sample. Our sample consists of individuals whose spouse was hospitalized
with a heart attack or stroke and died within the next 12 months. We define couples based
on marriage or cohabitation as of five years prior to the health event to freely allow for
changes in marital status. We keep households in which both spouses are Danish residents
and aged 45-80 in the year of the index event. We exclude self-employed individuals as
the data only contain information on wages and net profits, leaving us with an incomplete
picture of their income changes around the event. We balance the sample from four years
before to four years after the index event.ﬁ Appendix Table B.1 summarizes statistics on
key variables for both spouses in our analysis samples.

Validation Exercises. The identifying assumption is that, absent the spousal death,
the mental health outcomes of the treatment and control groups would have followed
the same trend in the post-period. The credibility of this assumption builds upon the
conjecture that within a time window of A the specific year of spousal death is as good
as random. We assess the validity of this common trends assumption through differences
in trends in the pre-period. We visually illustrate the two groups’ behavior in the four
years before the index event based on raw data and we formally test if 6, = 0 for all » < 0

based on regression estimates of equation that includes controls. We demonstrate

4This implies that our sample comprises of surviving spouses not dying within this period. Appendix
Table B.2 replicates the main analysis on an unbalanced sample, including surviving spouses who are in
the sample for any number of periods within the nine-year analysis horizon. The results remain similar
using these specifications.



that parallel pre-trends tightly hold across all specifications and sample splits in support
of our design.

When choosing A, we face a trade-off between household similarity (which is declining
in A) and analysis horizon (which is increasing in A). Our choice in the analysis is
A =5, which provides comparable treatment and control groups (as evidenced by closely
parallel pre-trends) and allows us to identify effects up to four years after the spousal
death (because the control group experiences an actual event and becomes “treated” A
years after the treatment group). Appendix Table B.3 replicates the analysis by varying
A from 3 to 7 and shows the robustness of our findings to this choice (where Appendix
Figure B.8 provides the visualization of this exercise).

We note that since the same household may by design appear in both the treatment
and the control groups (but can never be a control unit to itself), we cluster standard
errors at the household level. Appendix Table B.3 repeats our main analysis using non-
overlapping treatment and control households by randomizing households to appear only

in one experimental group with similar findings.

B. HETEROGENEITY

We then investigate the degree to which the financial burden imposed by the shock
amplify these effects. In our prior work (Fadlon and Nielsen|2021)), we show how spousal
labor supply responses to a death shock can be fully explained by the degree of income
loss imposed by this shock, and Coyne et al. (2024)) reach similar conclusions in the
context of the US. This motivates our key investigation of the role of income stability in
analyzing the heterogeneity in mental health effects upon a spousal death.

To assess the heterogeneity in treatment effects, we estimate the following difference-

in-differences specification:

Yir = a; +yPost, + dTreat; x Post, + ¢4 reat; x Post, x D; + XX, , + €, (2)

where Post, is an indicator for observations belonging to the post-period. The vec-
tor D; can capture any household characteristic, where our key dimension of interest is
the household income loss imposed by the shock. The vector X;, additionally includes

Post, x D; interactions when D; is also relevant for the control group (such as age).



The parameter vector ¢4 captures our coefficients of interest that quantify the amplifying
role of the characteristics in D;. For the estimation of ¢, when D; is our key variable
“household income loss” we instrument with the share of household income earned by
the deceased spouse at baseline.

The income loss imposed by a spousal death involves both liquidity effects and perma-
nent income effects. In the US, Coyne et al. (2024) find a high valuation of the liquidity
survivors benefits provide to newly-widowed households via their labor supply responses
to benefit age-eligibility["] To help distinguish between the two types of effects, we explore
the dynamics in differences across households with differential degrees of income loss in
reduced-form figures splitting households by the deceased spouse’s earner status at base-
line. Differentials that are short-lived and concentrated on the immediate run would be
more consistent with liquidity effects, whereas differentials that are concentrated on the
medium run would be more consistent with permanent income effects. Of course, other
factors could cause short- and long-run effects to differ, e.g., if people recover quickly from
the income component of the mental health shock while the bereavement component is
more persistent.

We include additional household characteristics in the vector D; for robustness checks
and to investigate alternative hypotheses. First, we include controls for the presence of
children. Prior work highlights the role of family interactions in providing instrumental
and emotional support, which may be associated with the mental health effects of spousal
death (e.g., House et al.|[1988] Zunzunegui et al. [2001} Golden et al|[2009 [Dalton and
LaFave 2017, |Autor et al. 2019, |Persson 2020, |Marion| 2023, |Arrieta and Li 2023 |Jensen
and Zhang 2024)). Having younger children may increase the stress associated with the
spousal death, whereas having older children may attenuate the effects through, e.g.,
support from adult children or moving in with them. Second, we include household
income levels at baseline. This allows us to isolate potential underlying differences across

households over the income distribution and to also assess the role of baseline inequities [

SWhereas the two settings can naturally differ, we show comparability across them when considering
labor supply responses to spousal death and their relation to the degree of income loss imposed by the
shock. Specifically, in [Fadlon and Nielsen| (2021)) we show that in our context of Denmark, where there
is no explicit survivors insurance program, widows’ earnings increases following the shock are similar in
magnitude to those by benefit-ineligible widows in the US as found in |Coyne et al| (2024)), suggesting
comparability in valuations of income coverage in the two settings.

6The literature on health gradients in income has focused on inequities in the incidence of ad-
verse health, with examples such as [Chetty et al.| (2016]) and [Dahl et al.| (2024) studying mortality/life-
expectancy in the US and in Denmark, and |Danesh et al| (2024]) studying a range of health conditions
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Finally, we include in further robustness checks a wide set of additional variables in D; to
further isolate the partial correlation of the treatment effect with our main characteristics

of interest.

III. EMPIRICAL EVIDENCE

A. DyNnaMIiC EFFECTS

Figure 1 provides estimates for the dynamic causal effects of a spousal death on the
survivor’s mental health. We provide estimates at both monthly and annual frequencies,
separately by the gender of the surviving spouse. The panels on the left plot the raw data
for the takeup of mental health medication among surviving spouses. The red line and
full circles plot outcomes for our treatment group (along with the 95-percent confidence
intervals), where time zero represents the month of the index event. The blue line and
hollow squares plot outcomes for our control group who experience the same types of
spousal events 60 months later. The panels on the right plot estimates for the effects
of the death event on survivors’ mental health based on equation (|1)). The purple line
and hollow markers show results at the monthly frequency. The black circles provide
estimates for annual frequencyﬂ We note that the annual effects capture the cumulative
effects over months within a year, so that we would expect them to be bigger. This is
because takeup at the annual level is defined as redeeming a prescription at least once
within a given year. The different frequencies complement each other in what we can
learn about the household’s behavior. The monthly information allows us to study the
immediacy of the spousal response. The annual information allows us to measure long-
run persistence more reliably since the higher-frequency data may mask the effective
magnitudes of consumption (e.g., if drug purchases are made in bulk and prescriptions
are filled for consumption covering several months).

Figure 1 first provides strong support for our design, validating parallel pre-trends in
outcomes across treatment and control groups in all sample splits. Second, it pinpoints

the surviving spouses’ sharp increases in the takeup of mental health medication following

in the Netherlands. Appendix Figure B.1 shows the gradient in baseline income in our context, where
we see that households with higher income tend to be in better mental health. Compared to this work,
the interaction term of the treatment effect with baseline income in our analysis tests whether higher
baseline levels of income can attenuate the effects of the shock (rather than its incidence).

7Appendix Figure B.2 provides plots for the raw data at the annual frequency.
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the spousal death. For both genders, we see an immediate jump in takeup in the first
month of the event. The average immediate effect amounts to 10.5pp, corresponding to a
100% increase relative to the counterfactual in that month (10.4pp=20.9pp-10.5pp). The
treatment effects then gradually decline in the 60-month period that follows the event.
At the annual level, the sharp increase in takeup of mental health medication amounts
to 17.6pp in the first year, on a counterfactual of 25.6pp (=43.2pp-17.6pp). Four years
later, the effects still persist at 2.9pp, which represents takeup that is 10% higher rel-
ative to the counterfactual in that year (29.1pp=32.0pp-2.9pp). Both the immediate
and longer-run patterns are qualitatively similar across gender, with baseline levels and

treatment effects that are somewhat larger among female surviving spouses.

B. THE ROLE OF INCOME STABILITY

As a segue to understanding the importance of income in driving these effects, we
begin by providing a descriptive illustration of the evolution of household income around
family health events. In|Fadlon and Nielsen! (2021) we show that the reduction in income
from the foregone earnings of the sick spouse in non-fatal shocks is adequately covered
(primarily through DI) as opposed to the fatal health events that are our focus of analysis
here, which impose large income losses. Panel A of Figure 2 illustrates this point by
plotting the evolution of household income around the health event and the subsequent
spousal death. We do so by studying households in which spouses were all hospitalized
in year 7 but whose death occurred with varying timing in years 7, 7 + 1, or 7 4+ 2. For
all groups, income falls in the year of spousal death (where the full effect manifests in
the first full calendar year after the death event) with no effective changes in the year of
hospitalization. In panel B of Figure 2, we extend this analysis to mirror the evolution of
mental health around the fatality of the health shock. Interestingly, the degree of income
loss and mental health declines go in tandem, motivating the investigation of the degree
to which income loss drives the mental health effects in spousal death. Naturally, the
health shocks and the subsequent death involve many other angles beyond income losses,
specifically the bereavement itself.

To directly analyze the role of income loss in the mental health effects of a spousal
death, we proceed with comparisons of widowed households who experience varying de-

grees of income loss as instrumented by the share of household income earned by the
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deceased. As the basis for this investigation, we assess the degree to which the share
of the income earned by the deceased in period r = —1 is predictive of the household’s
income loss (that is, the first stage). Panel A of Figure 3 shows the distribution of house-
hold income loss by gender, with an average of 29% among males and 31% among females.
Panel B plots household income loss as function of the instrument, separately for males
and females. To visualize the distribution of households in panel B, we use circles that
reflect the proportion of households with a given share of household income earned by
the deceased. Within gender, the figures split the instrument to 0 earnings and positive
earnings, and the positive range is then split into 100 equal-sized bins. The circles are of
similar size in the positive range by construction, and the size of the circle of non-earners
allows us to see the mass at 0. The patterns show two points that guide our income
variation analysis: 1) for both genders, 0 is the effective median of the share of household
income earned by the deceasedﬁ 2) this share is highly predictive of household income
loss, both when comparing earners to non-earners and when exploiting the continuous
variation for earners, where we see that a quadratic provides a good fit across gender.
With this in hand, our regressions use the following instruments jointly: an indicator for
earner/non-earner and a second-order polynomial in the share earned by the deceased.
The F-statistics are provided on the figure for each gender.

We proceed in two steps. First, we provide dynamic figures for the surviving spouse’s
mental health that compare households where the deceased was an earner to households
where the deceased was a non-earner. To ensure this sample split provides a good proxy
for the effective income loss outside of other factors, we need to improve the match of the
two comparison groups. Specifically, households in which the deceased was an earner or a
non-earner differ by age (as we show in panel A of Appendix Figure B.7), and age itself is
predictive of income loss even after controlling for the deceased spouse’s earner status (as
we show in panel B of Appendix Figure B.7, where this relationship has non-linearities in
line with benefit eligibility age thresholds). We therefore match within each gender the
households with non-earner deceased spouses to households with earner deceased spouses
based on the age of the surviving spouse at the event (by reweighting).

Panel C of Figure 3 provides a clear visualization that, among both males and fe-

males, households with deceased earners, who experience larger income losses, also ex-

874% (79%) of deceased spouses did not have earnings at baseline among households with female
(male) survivors.
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perience a larger increase in the takeup of mental health medication in the year of the
event. These differentials are on the order of 32% (=5.0pp/15.8pp) among males and 54%
(=10.0pp/18.4pp) among females. The dynamic patterns of the differentials are further
suggestive of their source. As described in Section [[I.B] our finding that, for both males
and females, the differentials appear only in the year of the shock is consistent with the
heterogeneity in income loss being driven by liquidity effects.

Accordingly, in the second step, we study as the outcome variable the spouse’s mental
health medication in year 0. This allows us to quantify the degree to which the spike we
observe in the takeup of mental health medication upon the event varies with the degree
of income loss, as instrumented by the share of household income earned by the deceased.

Table 1 provides estimates of ¢4 from specifications of equation (2) using observations
from periods r = —1 and r = 0. We estimate specifications for the pooled sample
and for each gender separately. Columns 1, 3, and 5 provide the main specifications
that include in the vector D; household income loss (instrumented), indicators for the
presence of children younger or older than 18, log household income at baseline, and a
female indicator in the pooled regression.

For both male and female surviving spouses, we find that the immediate effects on
mental health exhibit strong associations with the household’s income loss, with a some-
what stronger sensitivity to income loss among Womenﬂ For male surviving spouses,
who exhibit an average treatment effect of 15.8pp upon the event, a 1 standard-deviation
decline in household income loss (14.2pp) is associated with a reduction of 7.8pp in the
treatment effect. For female surviving spouses, who exhibit an average treatment effect of
18.4pp upon the event, a 1 standard-deviation decline in household income loss (14.3pp)
is associated with a reduction of 11.4pp in the treatment effect. Overall, our findings
point to a meaningful role for income stability in driving the sharp declines in mental
health upon a spousal death. Accordingly, safety-net policies of income security have po-
tential gains from improving survivors’ mental health with the immediate financial relief
their liquidity provides.

Columns 2, 4, and 6 offer robustness checks in which we include a wide set of ad-

ditional variables in D; to further isolate the partial correlation of the treatment effect

9We note that the differences in the point estimates for the sensitivity to income loss across males
and females are statistically insignificant and that the treatment effect has no correlation with gender in
the pooled regressions.
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with our main characteristics of interest. These include a quadratic in the surviving
spouse’s age, five geographic region dummies, seven education categories, an indicator
for whether the surviving spouse had a psychiatric treatment, an indicator for whether
the surviving spouse had a hospitalization, an indicator for whether the couple had been
married /cohabiting for 10+ years, and indicators for whether the couple was married or
cohabitingm The results show that the strong association between the treatment effect
and the household’s income loss are robust to the inclusion of all these interactions among
both males and females. Finally, the partial correlations with the other household char-
acteristics reported in Table 1 provide tests for the additional explanations we discussed
in Section [[I.B] We find no detectable correlations with the presence of younger or adult
children in our setting. Correlations with pre-event log household income are statisti-
cally significant, so that higher baseline income may mitigate the mental health effects to
some degree, but the magnitudes are economically negligible (specifically in comparison

to survivors’ sensitivity to income loss)m

IV. CONCLUSION

Spousal death causes large and immediate declines in the mental health of the surviv-
ing spouse, with effects that linger for at least four years. Whereas these mental health
declines are overall inevitable, the literature has not yet investigated whether there are
effective ways to mitigate them. We provide novel evidence that income stability has
the potential to meaningfully reduce the adverse mental health declines upon a spousal
death. Our analysis illustrates more broadly that the welfare gains from income security
programs can come not only in the traditional form of the targeted goal of consump-
tion smoothing but also in the form of improved mental health of significant economic

magnitudes.

10 Appendix Table B.7 reports the full set of coefficients.

"The combination of a baseline gradient of mental health in income (Appendix Figure B.1) and a
negligible correlation between the effect of spousal death and baseline income implies that spousal death
is devastating across the income distribution, for both rich and poor households.
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Figure 1: Takeup Rate of Mental Health Medication around Spousal Death
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Notes: This figure studies the takeup of mental health medication around a spousal death by the gender of the surviving
spouse. The treatment group consists of individuals whose spouse experiences a fatal heart attack or stroke in 1999-
2013, and the control group consists of individuals whose spouse experiences a similar event but in 2004-2018 (to
whom we assign a placebo event five years earlier), where we restrict the sample such that both spouses are in the age
range 45-80 at baseline. The sample is balanced across the four years before and after the health event so that each
household appears throughout the analysis horizon. The panels on the left show the mean takeup rate by time relative
to the index event for the treatment group in red circles and for the control group in blue squares, with corresponding
95-percent confidence intervals. The panels on the right present the treatment effect of spousal death from the dynamic
difference-in-differences specification in equation (1) estimated at a monthly frequency in purple along with estimates
for annual frequency in black. The figures plot the estimates of §, along with their 95-percent confidence intervals,
where the regressions include household fixed effects, time fixed effects, and a quadratic in the surviving spouse’s
age. The average takeup rate in month -1 and year -1 are, respectively, 0.104 and 0.251 among all households, 0.068
and 0.180 among male surviving spouses, and 0.120 and 0.284 among female surviving spouses.



Figure 2: Income Loss and Mental Health around Family Health Shocks

A. Household Income by Timing of Fatality

15

Household Income (DKK 10,000)
0 25
|
S
/
N

Year to Event

—o— Diesat0 —o— Diesat] —0— Diesat2

B. Takeup Rate of Mental Health Medication by Timing of Fatality

Takeup Rate of Mental Health Medication

Year to Event

—o— Diesat0) —0o— Diesat] —o— Diesat2

Notes: This figure shows household income (in panel A) and the takeup rate of mental health medication (in panel B)
around fatal spousal health events by the time between the health event and death. The sample includes households in
which one spouse experiences a heart attack or a stroke between 1999 and 2015 and dies within three years when both
spouses are aged 45-80, where the sample is balanced across the four years before and after the health event. We plot
means (with corresponding 95-percent confidence intervals) by time relative to the index event for those whose spouse
dies in the same year, the next year, or two years later.



Figure 3: Mental Health and Household Income Loss around Spousal Death

Household Income Loss by Gender
A. Distributions B. Over the Share Earned by the Deceased Spouse
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Notes: This figure studies the relationship between the share of the household’s income earned by the deceased spouse,
the household’s income loss, and the takeup of mental health medication by the surviving spouse. The sample includes
households in which one spouse experiences a heart attack or a stroke between 1999 and 2013 and dies within 12
months when both spouses are aged 45-80 and is balanced across the four years before and after the health event.
Panel A plots the distribution of income loss following the spousal death, separately by the gender of the surviving
spouse. The household’s income loss is measured as the relative change in the household’s income from the year
before to the year after the event, and we winsorize it at its top and bottom 1 percent. Panel B illustrates the association
between the household’s income loss and the share of the household’s income earned by the deceased spouse in the
year before the event, which we use as an instrument. The graphs provide circles that are reflective of the proportion
of households with a given share of the household’s income the deceased earned. Within gender, the figures split the
instrument to O earnings and positive earnings, and the positive range is then split into 100 equal-sized bins. The
graphs present the F-statistic from a regression of the household’s income loss on the share of household income
earned by the deceased spouse (an indicator for positive earnings and a quadratic in the share), controlling for children
indicators (presence of younger/adult children based on the age 18 cutoff) and the household’s log income in the year
before the event. Panel C provides dynamic figures for the takeup of mental health medication of the surviving spouses
where we split households by the earning status of the deceased spouse in the year prior to the event. Within each
gender, we match the households with non-earner deceased spouses to households with earner deceased spouses based
on the age of the surviving spouse at baseline. Specifically, we reweigh the households where the deceased spouse
was a non-earner using the population weights calculated from the gender-specific age distribution of the households
where the deceased spouse was an earner. The figures plot the takeup among spouses in households where the deceased
was not an earner in blue lines, and compare it to the takeup among spouses in households where the deceased had
positive earnings in red. The graphs for the latter group are constructed by adding the differentials across the two
groups onto the levels for the former group, where the reported point estimates and 95-confidence intervals correspond
to the differentials. We estimate the differentials across the two groups by estimating dynamic difference-in-
differences specifications for their comparison, which include household fixed effects, time fixed effects, and a
quadratic in the surviving spouse’s age as controls.



Table 1: Mental Health Effects of Spousal Death by the Degree of Income Loss

All All Males Males Females Females
@ (2) (3) 4) (5) (6)
Variable: Treat x Post x
Household Income Loss 0.7509%*** (. 7078*** 0.5510%** 0.5574%** 0.7940***  (.7519%**
(0.1304) (0.1451) (0.2263) (0.2478) (0.1609) (0.1827)
Female 0.0036 0.0038
(0.0091) (0.0092)
Has Child Younger than 18 0.0027 0.0014 -0.0002 0.0066 0.0034 0.0030
(0.0189) (0.0206) (0.0312) (0.0339) (0.0236) (0.0259)
Has Child Older than 18 -0.0145 -0.0224 -0.0260 -0.0320 -0.0113 -0.0210
(0.0179) (0.0186) (0.0271) (0.0284) (0.0239) (0.0247)
Log(Houschold Income) -0.0402%**  -0.0396** -0.0533** -0.0604* -0.0317* -0.0247
(0.0148) (0.0195) (0.0233) (0.0312) (0.0189) (0.0254)
Additional Set of Controls X X X
Number of Households 21.182 21.182 7.129 7.129 14.053 14.053
Mean Income Loss 0.304 0.304 0.286 0.286 0.313 0.313
Median Income Loss 0.299 0.299 0.276 0.276 0.308 0.308
Standard Deviation of Income Loss 0.144 0.144 0.142 0.142 0.143 0.143

Notes: This table reports two-stage least-squares estimates from the average difference-in-differences specification of
equation (2), split by the gender of the surviving spouse. We instrument for the household’s income loss with an
indicator for whether the deceased spouse had earnings and a quadratic in the share of the household’s income earned
by the deceased spouse in the year before the event. All specifications include household fixed effects, calendar year
fixed effects, and a quadratic in the surviving spouse’s age, and are estimated using observations for years -1 and 0
relative to the event. The household’s income loss is normalized at the mean of individuals in the treatment group and
is winsorized at the top and bottom 1 percent. The additional set of controls include interactions of “Treat x Post” with
the following characteristics of the surviving spouse at baseline: age and age squared, five geographic region dummies,
seven education categories, an indicator for whether the surviving spouse had a psychiatric treatment, an indicator for
whether the surviving spouse had a hospitalization, an indicator for the couple being married/cohabiting for ten years
or more, and indicators for whether the couple was married or cohabiting. The reported statistics for income loss are
calculated among households in the treatment group. Robust standard errors clustered at the household level are
reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.



Online Appendix

Appendix A: Institutional Background

This appendix describes the Danish institutional setting. In the event of a spousal death and the financial
strain imposed by the loss of a partner, two types of institutions are relevant to consider: healthcare and its

insurance components and safety-net programs providing income security.

Healthcare. Denmark has a single-payer, tax-funded universal health insurance scheme that provides free

access to healthcare for all Danish residents (Birk et al. 2024).

Primary care is provided by primary care physicians (PCPs), specialists, psychiatric doctors, home care,
and care centers. Visits to PCPs are free, while treatments by other providers come with varying, yet
limited out-of-pocket costs. Secondary care is almost entirely provided by public hospitals free of charge.
Private hospitals accounted for only 9.8 percent of medical procedures in 2021 and mostly conduct
routine procedures (Skovgaard, 2022). Patients who seek care at private hospitals pay either out-of-pocket
or through a private insurance, but in most cases patients who utilize private hospitals are referred from
public hospitals as a result of long waitlists. In such cases of referrals, patients incur no out-of-pocket

expenses.

Prescription drugs (including consumption of psycholeptics and psychoanaleptics, which constitutes our
main outcome of interest) are heavily subsidized. The structure of subsidy scheme is broadly similar to
Medicare Part D (Medicare, 2024): subsidy rates range from 0 to 100 percent, increase with spending, and
are independent of income (Danish Medicines Agency, 2019, 2023).

Income Security. Similar to other developed economies, Denmark has three types of income security
institutions that are relevant for our context of health shocks: a) Social Security (Disability Insurance and
Old-Age Pension); b) additional government income assistance programs (e.g., sick-pay and an early
retirement); and c) privately-purchased insurance policies. We provide a description of their main features

and benefit schedules below.

Social Security (Disability Insurance and Old-Age Pensions). Similar to the US Social Security system,
the Danish law of Social Pensions (Retsinformation, 2024) establishes Disability Insurance (DI) benefits
for individuals younger than retirement age with a documented limitation in work capacity, and Old-Age
Pension (OAP) income for all Danish residents that have reached the full retirement age (which is

incrementally increasing from 65 to 67 for cohorts born after 1954). In both schemes benefits are means-



tested against current (own and partner's) income. Unlike the US, benefits are independent of earnings

history. The benefit rates are set centrally, but the schemes are administered at the municipality level.

Individuals younger than the OAP age, who experience a health shock that permanently reduces their
ability to work, are covered by DI. Eligibility for benefits requires loss in work capacity of at least 50
percent, which is determined at the local municipality level. If an application is approved, individuals
receive benefits until they reach the OAP age. In 2023, for example, annual benefits from DI amounted to
DKK 207,780 (US$30,200) for individuals in a couple (married of cohabiting) and DKK 244,440
(US$35,500) for single individuals (ZAldresagen, 2024a).

While the Danish DI incorporates the traditional disability benefits scheme for medical reasons, it can
also be awarded for social reasons to individuals who are unable to maintain a sufficient standard of
living on their own (Bingley et al., 2011). In practice, it therefore also acts as the relevant social insurance
program for surviving spouses who have financial needs in lieu of an explicit government survivors
benefits scheme in the Danish system. Fadlon and Nielsen (2021) document that the share of surviving

spouses younger than the OAP age who end up on DI in the year of spousal death is 25.5 percent.

At the OAP age of 65-67 (where the cut-off age varies by birth cohort as mentioned above), all Danish
residents become eligible for the OAP. In 2024, benefits amounted to DKK 179,328 (US$26,000) for
single individuals and 132,360 DKK (US$19,200) for married or cohabiting individuals (Z£ldresagen,
2024b). The OAP has a poverty combating element leaving local municipalities with the opportunity to
reward pensioners, who are in poor health and have limited savings, additional subsidies to cover medical
expenses for prescription drugs, dental care, foot care, physiotherapy, chiropractics, psychology support,

and hearing aids. Eligibility for health-related coverage must be renewed annually.

Additional Government Assistance Programs. Other social insurance programs that can potentially
provide protection for households experiencing a health shock include sick pay and a voluntary early
retirement program. Sick pay targets individuals experiencing a somatic or mental health condition that
temporarily reduces their ability to work. Individuals self-report their illness to their employers and upon
approval receive benefits for a maximum of 22 weeks within 9 months. Benefits are based on working
hours and income during the three months prior to the onset of the illness. In 2023, for example, they
amounted to a maximum of DKK 236,600 (US$34,300) per year (Borger.dk, 2023). In addition, starting
at age 60 (and until the OAP age), individuals who have voluntarily been a member of an unemployment
insurance fund for a sufficiently long period are eligible for the Voluntary Early Retirement Pension

(VERP). In 2024, benefits amounted to DKK 165,024 (US$24,000) and DKK 244,308 (US$35,500) per



year for those partially and fully insured, respectively (Z£ldresagen, 2024c). Note that a person receiving

VERP cannot receive DI simultaneously.

Private Insurance. In recent years, the life insurance coverage rate has been increasing as a result of
expansions of schemes through labor market pensions described in Section 2. However, older and
unhealthy households are still largely uncovered by the private market for two reasons. First, their
applications are often rejected based on required health screenings. Second, life insurance payouts decline
with age. It is common in both group and non-group markets that even when life-insurance products are
purchased by younger and healthier households, the coverage sharply declines with age. For example,
some large white-collar group-market policies guarantee DKK 1,076,000 (US$162,050) if the insured
employees die before age 45; DKK 853,000 (US$128,460) if they die between ages 45 and 54; and DKK
538,000 (US$81,025) if they die between ages 55 and 66, with no transfers if the insured die at or after
they reach age 67 (Fadlon and Nielsen, 2021).
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Appendix B: Figures and Tables

Appendix Table B.1: Analysis Sample Summary Statistics

All, Treatment All, Control Males, Treatment Males, Control Females, Treatment Females, Control

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Year of Observation 2004,3 4.3 2004.4 4.3 2004.4 4.3 2004.4 4.4 2004.3 4.3 2004.3 4.3
A. Surviving Spouse
Age 65.6 8.4 65.5 8.4 67.0 8.5 67.1 8.5 65.0 8.3 64.6 8.2
Female 0.69 0.46 0.65 0.48 0.00 0.00 0.00 0.00 1.00 0.00 1.00 0.00
Mental Health Medication 0.25 0.43 0.24 0.43 0.18 0.38 0.18 0.38 0.28 0.45 0.27 0.44
Has Child Younger than 18 0.13 0.33 0.08 0.27 0.14 0.35 0.09 0.28 0.12 0.33 0.08 0.27
Has Child Older than 18 0.86 0.35 0.87 0.34 0.79 0.41 0.81 0.39 0.88 0.32 0.89 0.31
Has Earnings 0.32 0.47 0.33 0.47 0.36 0.48 0.36 0.48 0.30 0.46 0.31 0.46
Earnings, DKK 188,051 123,768 189,677 124,984 198,897 138,982 198,444 143,922 182,212 114,347 184,292 111,457
Receives Sick Pay 0.02 0.12 0.02 0.12 0.02 0.12 0.01 0.12 0.02 0.12 0.02 0.12
Sick Pay, DKK 9,603 3,833 9,699 3,688 9,888 3,424 10,353 3,278 9,468 4,017 9,380 3,841
Receives DI / OAP 0.64 0.48 0.62 0.48 0.67 0.47 0.67 0.47 0.62 0.49 0.60 0.49
DI/ OAP, DKK 71,110 17,315 70,230 17,384 70,651 16,637 70,085 16,693 71,332 17,631 70,316 17,784
B. Deceased Spouse
Age 67.6 8.3 67.1 8.2 65.6 8.6 65.6 8.3 68.5 8.0 67.9 8.0
Female 0.31 0.46 0.35 0.48 1.00 0.05 1.00 0.05 0.00 0.02 0.00 0.03
Has Earnings 0.25 0.43 0.27 0.45 0.21 0.41 0.23 0.42 0.26 0.44 0.30 0.46
Earnings, DKK 177,454 138,659 179,167 134,684 173,772 114,225 172,052 107,734 178,804 146,598 182,133 144,357
Receives Sick Pay 0.02 0.14 0.02 0.13 0.02 0.14 0.02 0.13 0.02 0.13 0.02 0.13
Sick Pay, DKK 12,535 4,534 11,976 4,893 12,588 4,555 12,221 4,622 12,510 4,538 11,836 5,049
Receives DI / OAP 0.74 0.44 0.70 0.46 0.71 0.45 0.68 0.47 0.75 0.43 0.71 0.45
DI/ OAP, DKK 71,173 17,349 69,855 16,972 72,957 18,303 71,593 17,781 70,407 16,866 68,967 16,473
Number of Households 12.637 15.212 3.934 5.309 8.703 9.903

Notes: This table provides summary statistics of key variables for our analysis sample. The sample includes households in which one spouse experiences a health
event between 1999 and 2018 and dies within 12 months. The treatment group consists of individuals whose spouse experiences a health event in 1999-2013, and
the control group consists of individuals whose spouse experiences a similar event but in 2004-2018 (to whom we assign a placebo event five years earlier), where
we restrict the sample such that both spouses are in the age range 45-80 at baseline. The sample is balanced across the four years before and after the health event

so that each household appears throughout the analysis horizon. The values of the variables are measured in the year before the actual or placebo health event.



Appendix Figure B.1: Takeup Rate of Mental Health Medication by Household Income
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Notes: This figure illustrates the association between household income and takeup of mental health medication in the
year before the health event among male and female survivors. The sample includes households in which one spouse
experiences a health event between 1999 and 2013 and dies within 12 months when both spouses are aged 45-80.



Appendix Table B.2: Mental Health Effects of Spousal Death with Different Bandwidth Values and

Unbalanced Sample
Value of Bandwidth 4
3 4 5 6 7
1) (2) (3) “) (5)
Variable: Treat x Event Time
4 -0.0058 -0.0100** -0.0093** -0.0083* -0.0054
(0.0047) (0.0044) (0.0044) (0.0044) (0.0045)
23 0.0004 -0.0011 -0.0002 -0.0021 0.0016
(0.0042) (0.0041) (0.0041) (0.0042) (0.0042)
2 0.0004 -0.0041 -0.0004 -0.0033 -0.0021
(0.0038) (0.0039) (0.0038) (0.0038) (0.0039)
1 0.1673*** 0.1681*** 0.1740%** 0.1688*** 0.1746***
(0.0049) (0.0048) (0.0048) (0.0049) (0.0049)
0 0.0989*** 0.0986*** 0.1054%** 0.1062%*** 0.1068***
(0.0050) (0.0049) (0.0049) (0.0049) (0.0050)
1 0.0529*** 0.0491 *** 0.0532%%** 0.0554*** 0.0614%***
(0.0054) (0.0050) (0.0050) (0.0050) (0.0051)
2 0.0350%** 0.0385%** 0.0356*** 0.0433***
(0.0056) (0.0053) (0.0053) (0.0054)
3 0.0280%*** 0.0266*** 0.0289***
(0.0058) (0.0056) (0.0057)
4 -0.0058 -0.0100** -0.0093** -0.0083* -0.0054
(0.0047) (0.0044) (0.0044) (0.0044) (0.0045)
Baseline mean 0.270 0.260 0.260 0.260 0.260
Number of observations 195,531 220,530 244,412 236,499 228,241
Number of households 19,550 20,406 21,315 21,300 21,178

Notes: This table shows the results from estimating equation (1) for varying values of 4. The specifications include
household fixed effects, calendar year fixed effects, and a quadratic in the surviving spouse’s age. The sample includes
households in which one spouse experiences a health event between 1999 and 2018 and dies within 12 months. The
treatment group consists of individuals whose spouse experiences a health event in 1999-2013, and the control group
consists of individuals whose spouse experiences a similar event but in 2004-2018 (to whom we assign a placebo
event five years earlier), where we restrict the sample such that both spouses are in the age range 45-80 at baseline.
We construct various control groups for different choices of 4 that range from 3 to 7 years of gap in event time relative
to households in the treatment group. To ensure that the treatment group stays constant and only the control group
varies across values of 4, we require that the calendar year interval in which households experience a spousal death is
the same across values of A. Robust standard errors clustered at the household level are reported in parentheses. ***

p<0.01, ** p<0.05, * p<0.1.



Appendix Table B.3: Mental Health Effects of Spousal Death with Different Bandwidth Values and

Randomization
Value of Bandwidth 4 Randomization
3 4 5 6 7
1) (2) 3) “) (5) (6)
Variable: Treat x Event Time
4 -0.0085* -0.0114%** -0.0098%** -0.0097** -0.0073* -0.0080
(0.0047) (0.0043) (0.0043) (0.0043) (0.0044) (0.0050)
23 -0.0018 -0.0031 -0.0013 -0.0025 -0.0000 -0.0012
(0.0042) (0.0041) (0.0040) (0.0041) (0.0042) (0.0048)
2 -0.0020 -0.0060 -0.0031 -0.0047 -0.0039 -0.0033
(0.0038) (0.0038) (0.0037) (0.0038) (0.0039) (0.0044)
1 0.1709%** 0.1722%** 0.1761*** 0.1736*** 0.1766*** 0.1748***
(0.0049) (0.0048) (0.0048) (0.0049) (0.0049) (0.0056)
0 0.1018%*** 0.1005%** 0.1054*** 0.1060*** 0.1065*** 0.1075%**
(0.0049) (0.0048) (0.0048) (0.0048) (0.0049) (0.0056)
1 0.0515%** 0.0519%** 0.0545%** 0.0563*** 0.0594*** 0.0553***
(0.0052) (0.0049) (0.0048) (0.0048) (0.0049) (0.0056)
2 0.0347%** 0.0401*** 0.0374*** 0.0420%*** 0.0426***
(0.0054) (0.0050) (0.0051) (0.0051) (0.0058)
3 0.0288**%* 0.0294*** 0.0285%** 0.0301***
(0.0054) (0.0053) (0.0054) (0.0060)
4 0.4671 0.5233 0.6537 0.2731 0.4603 -0.2624%**
(0.5788) (0.6663) (0.5616) (0.6323) (0.6133) (0.0983)
Baseline mean 0.250 0.250 0.240 0.240 0.240 0250
Number of observations 194,040 222,024 250,641 242,388 233,181 193,455
Number of households 19,321 20,372 21,495 21,469 21,257 21,495

Notes: This table shows the results from estimating equation (1) for varying values of 4. The specifications include
household fixed effects, calendar year fixed effects, and a quadratic in the surviving spouse’s age. The sample includes
households in which one spouse experiences a health event between 1999 and 2018 and dies within 12 months. The
treatment group consists of individuals whose spouse experiences a health event in 1999-2013, and the control group
consists of individuals whose spouse experiences a similar event but in 2004-2018 (to whom we assign a placebo
event five years earlier), where we restrict the sample such that both spouses are in the age range 45-80 at baseline.
We construct various control groups for different choices of 4 that range from 3 to 7 years of gap in event time relative
to households in the treatment group. The sample is balanced across the four years before and after the health event
so that each household appears throughout the analysis horizon. The first five columns report estimates for the mental
health effects of spousal death for different choices of 4. To ensure that the treatment group stays constant and only
the control group varies across values of 4, we require that the calendar year interval in which households experience
a spousal death is the same across values of A. The last column reports estimates for the mental health effects of
spousal death for non-overlapping treatment and control groups. As some households may appear in both the treatment
and the control groups (not simultaneously and not after actual spousal death), we randomize households to only one
experimental group. Robust standard errors clustered at the household level are reported in parentheses. *** p<(0.01,
** p<0.05, * p<0.1.



Appendix Figure B.2: Takeup of Mental Health Medication around Spousal Death—Annual Frequency
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Notes: This figure studies the takeup of mental health medication around a spousal death for all, male, and female
survivors. The sample includes households in which one spouse experiences a health event between 1999 and 2018
and dies from the same cause within 12 months. The treatment group consists of individuals whose spouse experiences
a health event in 1999-2013, and the control group consists of individuals whose spouse experiences a similar event
but in 2004-2018 (to whom we assign a placebo event five years earlier), where we restrict the sample such that both
spouses are in the age range 45-80 at baseline. The sample is balanced across the four years before and after the health
event so that each household appears throughout the analysis horizon. The figures show the mean takeup rate by time
relative to the index event for the treatment group in red circles and for the control group in blue squares with
corresponding 95-percent confidence intervals.



Appendix Figure B.3: Takeup of Mental Health Medication around Spousal Death—Annual Frequency
with Concordant Cause of Death
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Notes: This figure studies the takeup of mental health medication around a spousal death for all, male, and female
survivors. The sample includes households in which one spouse experiences a health event between 1999 and 2018
and dies from the same cause within 12 months. The treatment group consists of individuals whose spouse experiences
a health event in 1999-2013, and the control group consists of individuals whose spouse experiences a similar event
but in 2004-2018 (to whom we assign a placebo event five years earlier), where we restrict the sample such that both
spouses are in the age range 45-80 at baseline. The sample is balanced across the four years before and after the health
event. The panels on the left show the mean takeup rate by time relative to the index event for the treatment group in
red circles and for the control group in blue squares with corresponding 95-percent confidence intervals. The panels
on the right present estimates from the dynamic difference-in-differences equation (1) estimated at an annual
frequency. They plot the estimates of §, along with their 95-percent confidence intervals. The regressions include
household fixed effects, time fixed effects, and a quadratic in the surviving spouse’s age.



Household Income (DKK 10,000)

Appendix Figure B.4: Household Income Loss Decomposition
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Notes: This figure illustrates the distribution and sources of household income in the year before the event and the
year after the event. The sample includes households in which one spouse experiences a health event between 1999
and 2013 and dies within 12 months when both spouses are aged 45-80. The figures decompose household income
into seven sources of income for each spouse in the two periods for all, male, and female survivors.



Appendix Table B.4: Household Income Loss Decomposition

All Males Females
DKK 10,000 Period -1 Period 1 Period -1 Period 1 Period -1 Period 1
Household Income Loss - 10.47 - 9.77 - 10.78
Deceased, Other 0.34 -0.03 0.16 -0.06 0.43 -0.02
Deceased, Capital Income 0.46 0.02 0.26 0.01 0.55 0.03
Deceased, Private Pensions 3.40 0.20 1.52 0.09 4.25 0.26
Deceased, Government Benefits 2.05 0.14 2.13 0.13 2.01 0.14
Deceased, DI + OAP 5.23 0.35 5.18 0.33 5.26 0.36
Deceased, Sick Pay 0.02 0.01 0.02 0.01 0.02 0.01
Deceased, Earnings 4.39 0.21 3.70 0.20 4.70 0.21
Survivor, Other Income 0.24 0.40 0.41 0.44 0.16 0.39
Survivor, Capital Income 0.39 0.88 0.58 0.87 0.31 0.88
Survivor, Private Pensions 2.26 443 3.83 4.81 1.54 4.27
Survivor, Government Benefits 2.14 2.32 1.94 1.99 2.23 2.47
Survivor, DI + OAP 4.52 6.79 4.71 6.93 443 6.73
Survivor, Sick Pay 0.01 0.02 0.02 0.02 0.01 0.02
Survivor, Earnings 5.96 5.19 7.09 5.97 5.45 4.83
Deceased, Total Income 15.52 20.03 18.56 21.02 14.14 19.58
Survivor, Total Income 15.90 0.92 12.97 0.75 17.22 0.99
Household Income 31.41 20.95 31.53 21.77 31.36 20.58
Number of households 12,637 3,934 8,703

Notes: This table illustrates the distribution and sources of household income in the year before the event and the year
after the event. The sample includes households in which one spouse experiences a health event between 1999 and
2013 and dies within 12 months when both spouses are aged 45-80. The table decomposes household income into
seven sources of income for each spouse and presents the average of each component in the two periods for all, male,
and female survivors.



Appendix Figure B.5: Household Income Loss Decomposition, Deceased Earner
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Notes: This figure illustrates the distribution and sources of household income in the year before the event and the
year after the event. The sample includes households in which one spouse experiences a health event between 1999
and 2013 and dies within 12 months when both spouses are aged 45-80, and in which the deceased spouse had labor
market earnings in the year before the health event. The figures decompose household income into seven sources of
income for each spouse in the two periods for all, male, and female survivors.



Appendix Table B.5: Household Income Loss Decomposition, Deceased Earner

All Males Females
DKK 10,000 Period -1 Period 1 Period -1 Period 1 Period -1 Period 1
Household Income Loss - 18.77 - 18.80 - 18.76
Deceased, Other 0.49 0.04 0.34 -0.02 0.55 0.06
Deceased, Capital Income 0.47 0.02 0.26 0.01 0.55 0.03
Deceased, Private Pensions 1.75 0.14 0.82 0.07 2.09 0.16
Deceased, Government Benefits 2.01 0.15 2.21 0.19 1.93 0.13
Deceased, DI + OAP 1.85 0.15 1.03 0.12 2.16 0.17
Deceased, Sick Pay 0.06 0.03 0.07 0.02 0.05 0.03
Deceased, Earnings 17.75 0.82 17.38 0.92 17.88 0.79
Survivor, Other Income 0.34 0.48 0.55 0.54 0.26 0.45
Survivor, Capital Income 0.36 1.20 0.56 1.22 0.28 1.19
Survivor, Private Pensions 1.24 391 1.99 3.92 0.97 3.90
Survivor, Government Benefits 2.46 2.75 2.31 2.58 2.52 2.81
Survivor, DI + OAP 1.88 3.29 1.38 2.74 2.07 3.50
Survivor, Sick Pay 0.03 0.04 0.04 0.05 0.03 0.04
Survivor, Earnings 14.34 13.28 18.99 16.75 12.64 12.01
Deceased, Total Income 20.65 2494 25.83 27.81 18.76 23.89
Survivor, Total Income 24.37 1.32 22.11 1.33 25.20 1.32
Household Income 45.03 26.26 47.93 29.13 43.96 2521
Number of households 3,124 838 2,286

Notes: This table illustrates the distribution and sources of household income in the year before the event and the year
after the event. The sample includes households in which one spouse experiences a health event between 1999 and
2013 and dies within 12 months when both spouses are aged 45-80, and in which the deceased spouse had labor market
earnings in the year before the health event. The table decomposes household income into seven sources of income
for each spouse and presents the average of each component in the two periods for all, male, and female survivors.



Appendix Figure B.6: Household Income Loss Decomposition, Deceased Not Earner
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Notes: This figure illustrates the distribution and sources of household income in the year before the event and the
year after the event. The sample includes households in which one spouse experiences a health event between 1999
and 2013 and dies within 12 months when both spouses are aged 45-80, and in which the deceased spouse did not
have labor market earnings in the year before the health event. The figures decompose household income into seven
sources of income for each spouse in the two periods for all, male, and female survivors.



Appendix Table B.6: Household Income Loss Decomposition, Deceased Not Earner

All Males Females

DKK 10,000 Period -1 Period 1 Period -1 Period 1 Period -1 Period 1
Household Income Loss - 7.74 - 7.32 - 7.94
Deceased, Other 0.30 -0.05 0.11 -0.07 0.39 -0.05
Deceased, Capital Income 0.46 0.02 0.26 0.01 0.55 0.03
Deceased, Private Pensions 3.94 0.23 1.71 0.09 5.02 0.29
Deceased, Government Benefits 2.06 0.13 2.10 0.11 2.04 0.14
Deceased, DI + OAP 6.34 0.42 6.30 0.39 6.36 0.43
Deceased, Sick Pay 0.01 0.00 0.01 0.00 0.01 0.00
Deceased, Earnings 0.00 0.01 0.00 0.00 0.00 0.01
Survivor, Other Income 0.21 0.38 0.37 0.41 0.13 0.36
Survivor, Capital Income 0.40 0.77 0.58 0.77 0.31 0.77
Survivor, Private Pensions 2.59 4.61 4.33 5.05 1.75 4.40
Survivor, Government Benefits 2.03 2.18 1.83 1.84 2.13 2.35
Survivor, DI + OAP 5.38 7.94 5.61 8.06 5.28 7.88
Survivor, Sick Pay 0.01 0.01 0.01 0.01 0.01 0.01
Survivor, Earnings 3.21 2.53 3.87 3.05 2.89 2.28
Deceased, Total Income 13.83 18.42 16.60 19.19 12.50 18.05
Survivor, Total Income 13.11 0.78 10.50 0.59 14.37 0.88
Household Income 26.94 19.20 27.10 19.77 26.87 18.93
Number of households 9,513 3,096 6,417

Notes: This table illustrates the distribution and sources of household income in the year before the event and the year
after the event. The sample includes households in which one spouse experiences a health event between 1999 and
2013 and dies within 12 months when both spouses are aged 45-80, and in which the deceased spouse did not have
labor market earnings in the year before the health event. The table decomposes household income into seven sources
of income for each spouse and presents the average of each component in the two periods for all, male, and female
survivors.



Appendix Figure B.7: Household Income Loss and Age

A. Distribution of Surviving Spouse’s Age at Event by Deceased’s Earner Status
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B. Residual Household Income Loss by Surviving Spouse’s Age at Event
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Notes: This figure illustrates the association between the surviving spouse’s age at the health event, the deceased
spouse’s earner status, and the household’s income loss. The sample includes households in which one spouse
experiences a health event between 1999 and 2013 and dies within 12 months when both spouses are aged 45-80.
Panel A shows the age distribution of male and female survivors whose spouse did or did not have labor market
earnings in the year before the event. Panel B shows the relationship between the surviving spouse’s age at the event
and the household’s income loss after residualizing by whether the deceased spouse had labor market earnings in the
year before the event.



Appendix Figure B.8: Illustration of Research Design
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Notes: This figure illustrates the takeup of mental health medication around a spousal death for the treatment and
different control groups. The sample includes households in which one spouse experiences a health event between
1999 and 2018 and dies within 12 months. The treatment group consists of individuals whose spouse experiences a
health event in 1999-2013, where we restrict the sample such that both spouses are in the age range 45-80 at baseline.
We construct various control groups for different choices of 4 that range from 3 to 7 years of gap in event time relative
to households in the treatment group. The sample is balanced across the four years before and after the health event
so that each household appears throughout the analysis horizon. To ensure that the treatment group stays constant and
only the control group varies across values of A, we require that the calendar year interval in which households
experience a spousal death is the same across values of A. The figure shows the mean takeup rate by time relative to
the index event for the treatment group in red circles and for the various control groups in shades of blue with
corresponding 95-percent confidence intervals.



Appendix Table B.7: Mental Health Effects of Spousal Death by the Degree of Income Loss

All All Males Males Females Females
@ 2 3) “) (5) (0)
Variable: Treat x Post x
Household Income Loss 0.7509***  0.7078*** 0.5510%* 0.5574** 0.7940%**  0.7519***
(0.1304) (0.1451) (0.2263) (0.2478) (0.1609) (0.1827)
Female 0.0036 0.0038
(0.0091) (0.0092)
Has Child Younger than 18 0.0027 0.0014 -0.0002 0.0066 0.0034 0.0030
(0.0189) (0.0206) (0.0312) (0.0339) (0.0236) (0.0259)
Has Child Older than 18 -0.0145 -0.0224 -0.0260 -0.0320 -0.0113 -0.0210
(0.0179) (0.0186) (0.0271) (0.0284) (0.0239) (0.0247)
Log(Household Income) -0.0402***  -0.0396** -0.0533** -0.0604* -0.0317* -0.0247
(0.0148) (0.0195) (0.0233) (0.0312) (0.0189) (0.0254)
Age of Surviving Spouse -0.0073 -0.0102 0.0008
(0.0075) (0.0144) (0.0092)
Age of Surviving Spouse Squared 0.0001 0.0001 -0.0000
(0.0001) (0.0001) (0.0001)
Cohabiting/Married 10+ Years 0.0349* 0.0046 0.0497**
(0.0197) (0.0341) (0.0241)
Cohabiting 0.1868*** 0.1951*** 0.1809%**
(0.0311) (0.0583) (0.0370)
Married 0.2387%** 0.24927%** 0.2272%%%*
(0.0299) (0.0579) (0.0351)
Lives in Northern Region 0.0115 0.0098 0.0123
(0.0153) (0.0268) (0.0186)
Lives in Central Region 0.0090 0.0087 0.0082
(0.0126) (0.0218) (0.0155)
Lives in Southern Region 0.0223* 0.0115 0.0266*
(0.0127) (0.0222) (0.0154)
Lives in Capital Region 0.0129 0.0172 0.0094
(0.0119) (0.0206) (0.0145)
Visit to Psychiatrist at Baseline -0.1124%** -0.0928 -0.1212%%*
(0.0365) (0.0797) (0.0408)
Visit to Hospital at Baseline 0.0245*** 0.0254* 0.0228**
(0.0083) (0.0147) (0.0101)
Primary Education 0.0194 0.0846%* -0.0245
(0.0281) (0.0404) (0.0388)
High School or Vocational Training 0.0310 0.0896** -0.0104
(0.0287) (0.0408) (0.0399)
Short Higher Education 0.0479 0.1774%** -0.0489
(0.0414) (0.0596) (0.0566)
Medium Higher Education 0.0224 0.0941* -0.0303
(0.0337) (0.0511) (0.0455)
Long Higher Education 0.0118 0.0754 -0.0456
(0.0411) (0.0591) (0.0577)
Number of households 21,182 21,182 7,129 7,129 14,053 14,053

Notes: This table reports two-stage least-squares estimates from the average difference-in-differences specification of
equation (2), split by the gender of the surviving spouse. We instrument for the household’s income loss with an
indicator for whether the deceased spouse had earnings and a quadratic in the share of the household’s income earned
by the deceased spouse in the year before the event. All specifications include household fixed effects, calendar year
fixed effects, and a quadratic in the surviving spouse’s age, and are estimated using observations for years -1 and 0
relative to the event. The household’s income loss is normalized at the mean of individuals in the treatment group and
is winsorized at the top and bottom 1 percent. Robust standard errors clustered at the household level are reported in
parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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