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DARK PASSAGE

Mental Health Consequences of Parental Death

P E T R I B Ö C K E R M A N

M I K A H A A P A N E N

C H R I S T O P H E R J E P S E N

ABSTRACT
We study the effects of parental death on children’s mental health. Combining nationwide
administrative data for Finnish citizens born between 1971 and 1986, we utilize an event
study methodology to analyze hospitalization for mental health–related reasons by the age
of 30. We find no clear evidence of increased hospitalization following the death of a parent
of a different sex, but there are significant effects for boys losing their fathers and, to a lesser
extent, girls losing theirmothers.We analyze the effects in a country that has committed sub-
stantial financial resources to implement school health care for all pupils. In countries where
such policies do not exist or where the coverage of primary health-care services in schools is
not universal, the negative effects on mental health may arguably be even larger.

KEYWORDS: parental death, mental health, hospitalization
JEL CLASSIF ICAT ION: I10, I12, J12, J13

I. Introduction

Children face many challenges in their path to adulthood. Probably the most difficult situ-
ation a child faces is the death of a parent, which is often the first time a child deals with
death, sorrow, and ordeal. At this critical point in life, children are forced to encounter and
overcome a loss of parental guidance and social support, a likely reduction in family income
and economic resources, and other shortfalls that other children do not have to face. The trau-
matic event likely leaves scars across a host of outcomes, such as future educational outcomes,
labor-market outcomes, family formation, and health.

Mental health is an increasingly important determinant of overall health and well-being
in all developed countries (Layard 2013), with depression being the largest contributor to
the disease burden weighted by disability years attributable to nonfatal health outcomes
(Whiteford et al. 2013). Mental disorders at young ages have an enduring impact on indi-
viduals’ well-being and economic prosperity later in life. Consequently, early mental
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health–related problems often accumulate into negative health and non-health consequences
in adulthood. For example, mental health problemsmay lead to poor physical health (Sareen
et al. 2006) as well as work-related losses, such as lower work performance and increased ab-
senteeism (Bubonya, Cobb-Clark, andWooden 2017). Finally, individuals with severemental
illnesses, defined as psychotic disorders, such as schizophrenia, bipolar disorder, or depres-
sion, have substantially shorter life expectancies of 10–20 years (Liu et al. 2017).

Despite the increasing importance of mental health, economic research has only rarely
analyzed the effects of parental death on a child’s mental health. We contribute to the lit-
erature by estimating the dynamic effects of mental health–related hospitalizations. Mental
health–related hospitalizations potentially lead to significant educational and labor-market
consequences due to disruptions in schooling and the accumulation of human capital in crit-
ical years of learning. Missing in-person learning in a normal school environment implies
that inpatient hospitalization is a particularly relevant outcome for children and adolescents.1

Our analysis is based on nationwide register-based data from Finland for individuals born
between 1971 and 1986 to measure hospitalization through the age of 30. Population-based
data are free from health-related selection and nonparticipation biases.

For identification in a dynamic setting, our baseline specification is an event study frame-
work akin to the model used by Kleven, Landais, and Egholt Søgaard (2019) and Kristiansen
(2021), in which we follow individuals before and after a parental death at ages 10–20. The
results from the specification test recommended byBorusyak, Jaravel, and Spiess (2021) show
no evidence that the “parallel trends” assumption is violated in our setting. In other words, we
cannot reject the assumption that there is no trend in hospitalization prior to parental death.
To examine the robustness of our results, we also consider several other models, such as in-
cluding an extensive set of control variables or family fixed effects instead of individual fixed
effects.

Because the event study compares outcomes before and after parental death, the outcome
measure must be comparable across a wide range of ages, from early ages until age 30, in our
analysis. Because Finnish physicians have to follow national clinical guidelines as they decide
whether to admit a person to a hospital for mental health–related reasons, our measure of
hospitalization is comparable across age ranges. Mental health medication, one of the out-
comes in Kristiansen (2021), is not an appropriate outcome in our setting, as the national
clinical guidelines in Finland over the study period generally recommended against prescrib-
ing mental health medication for children and adolescents.2

In accordance with previous work, often in public health based on cross-sectional anal-
ysis, we find a negative relationship between parental death and children’s mental health by
focusing on the dynamic effects. Strikingly, we find that losing a parent of one’s own sex has
a muchmore profound negative effect onmental health than losing a parent of the opposite
sex. For males, the pre-death hospitalization rate doubles after the loss of the father. The
effect remains quantitatively and statistically significant several years after death. The effect
1 Recently, the COVID-19 pandemic has highlighted the importance of in-person learning for educational

outcomes (Grewenig et al. 2021).

2 Nevertheless, there has been a notable increase in the use of antidepressant medication for those under

18 also in Finland during the past 10 years.
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AM E R I C A N J O U R N A L O F H E A L T H E C O N OM I C S
of the mother’s death on females is also significant, but it diminishes in later years. We find
no clear evidence that adverse mental health outcomes are associated with the mother’s
death for males or the father’s death for females. To gain additional insight, we also relate
our findings to noneconomic literature that has highlighted that emotional attachment is
potentially stronger when parents and children have the same sex.

The paper proceeds as follows. Section II provides an overview of the empirical literature.
Section III describes the relevant institutional setting. Section IV introduces the administra-
tive data. SectionV discusses the empirical specifications. Section VI documents the baseline
results and robustness checks. Section VII provides a discussion and conclusion.

II. Relationship to Previous Work

Table 1 summarizes the economics literature on parental death. To provide a concise over-
view, we exclude studies that use parental deaths as a means to an end, such as studies like
Corak (2001) that use parental death to study the effects of parental absence, as well as stud-
ies like Kalil et al. (2016) and Gould, Simhon, and Weinberg (2020) that investigate how
parental death changes the relationship between parental schooling and children’s educa-
tion outcomes. We also restrict the overview to studies that focus on developed Western
countries.

Our paper is most closely related to Kristiansen (2021),3 who examines the effect of
parental health shocks, including deaths, on the likelihood of two mental health–related
outcomes: therapy and antidepressant medication. She studies health shocks for children
aged 14 to 18 at the time of the shock using Danish register data. Based on the event study
framework for children born up to 1998, she finds that parental death leads to short-run
increases in both outcomes, with therapy more likely among higher-income families and
antidepressants among lower-income families. In the long run, antidepressant use is corre-
lated with lower education, whereas no such association is evident for therapy.

We contribute to the literature by analyzing the causal relationship between parental
death and mental health–related hospitalizations. We differ from previous work, particu-
larly from Kristiansen’s (2021) analysis of parental death in Denmark, which studies ther-
apy and antidepressant medication as outcomes, in five ways. First, we focus on mental
health–related hospitalization. Second, to identify the explicitly exogenous causes of death,
we apply the approaches of Espinosa and Evans (2008) and Gimenez et al. (2013), which
permit us to estimate the causal effects using deaths not correlated with parental socioeco-
nomic status (i.e., income and education). Third, we present results using family fixed ef-
fects, accounting for the time-invariant characteristics of parental or family backgrounds.
Fourth, we provide a second event study analysis, using a difference-in-differences frame-
work, by including a comparison group of individuals without parental death. Fifth, we
formally test the underlying assumption of parallel trends using data from the pretreat-
ment period, as proposed by Borusyak, Jaravel, and Spiess (2021).
3 Less closely related, but still relevant, is the work by Persson and Rossin-Slater (2018), who report the

adverse mental health consequences for children whose mothers experienced a death in the family while

pregnant.
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AM E R I C A N J O U R N A L O F H E A L T H E C O N OM I C S
Our study is also connected to earlier empirical studies in economics that have focused
on the potentially negative effects of parental death on education and labor-market out-
comes, such as college enrollment, test scores, and earnings trajectories (Table 1).4 The
negative educational and labor-market effects in adulthood may plausibly be driven by
poor mental health in childhood, which often leads to missing in-person learning in a nor-
mal school environment.

A substantial body of literature on the effects of parental death exists outside economics,
mainly using cross-sectional estimation strategies that do not permit causal inferences about
estimated relationships. However, reviewing that literature is beyond the scope of the current
work. Instead, we encourage interested readers to consult the following articles: Appel et al.
(2013) for epidemiology; Berg, Rostila, and Hjern (2016) for psychology; and McKay et al.
(2021) for public health.

III. Institutional Background

This section describes the institutional context in which we evaluate the effects of parental
death on a child’s mental health.5 The role of class supervisors and school nurses is pivotal
for detecting the early signs of mental health problems because almost all children aged 10–
20 are in school. In addition, regular meetings between parents and teachers in the Finnish
comprehensive school system disseminate information regarding the issues (including pa-
rental death) that are relevant for children’s well-being and development. The minimum
school leaving age in Finland is 16, and almost all children continue their studies to the sec-
ondary level of education, following an academic or vocational track. Based on the law, each
school in Finland has an appointed public health nurse (having tertiary education) and a
doctor. School health care is organized by the municipalities (as of 2020, there are 310 mu-
nicipalities in Finland) inwhich the schools are located. Local authorities follow the national
guidelines set by the Ministry of Social Affairs and Health.

The purpose of a public health nurse and a doctor in school is to provide comprehensive
primary health-care services (including mental health services) for pupils. They are also re-
sponsible for conducting regular health checks. All primary health-care services at schools
are offered free of charge for pupils. Naturally, public health nurses also have discussions
with surviving parent(s) if the children are younger than 18 years of age. After their eval-
uation, school nurses consult general practitioners, who are typically doctors appointed
to the school. Finally, a child’s mental condition is evaluated by a psychiatrist who is pro-
fessionally qualified to make a decision regarding admission to a hospital.6 A common rea-
son for admission to a hospital for mental health–related reasons is that there is an elevated
risk of self-harm. In essence, in these cases, hospitalization implies hospital-based crisis
4 A recent study from the noneconomic literature based on Finnish data utilizes family fixed-effects models

and finds negative impacts of early parental death on children’s university education (Kailaheimo-Lönnqvist

and Erola 2020).

5 Keskimäki et al. (2019) provide a comprehensive account of the Finnish health-care system.

6 Basic medical education in Finland lasts for a minimum of six years. Specialized physicians, such as psy-

chiatrists, have a doctoral degree with additional education that takes five or six years.
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intervention. Regarding the treatment of a child’s mental health disorders in a hospital set-
ting, major emphasis is placed on various forms of therapy to make it possible for a child to
return to a normal school environment. Rehabilitation psychotherapy is provided by the
Social Insurance Institution of Finland (Kela) in close cooperation with health centers
and hospitals. Most of the services are provided free of charge (without copayment) and
are covered by the universal health-care system available to all Finnish citizens.

IV. Administrative Data Sets

Our empirical analysis is based on nationwide administrative data sources.We begin by de-
scribing health registers and then proceed to characterize the census data. Finally, we pro-
vide key descriptive information on parental death.

A. HEALTH REGISTERS

We use data from the comprehensive death certificates compiled by Statistics Finland to
identify the cause and date of death over the period 1970–2016. All diagnoses for the causes
of death pass a routine validation conducted by Statistics Finland, and unclear cases are
judged by a panel (Lahti and Penttilä 2001).7

The main source of mental health data is the Discharge Register from the Finnish In-
stitute for Health andWelfare, which identifies all inpatient discharges in specialized public
health care for the Finnish population from 1970 to 2016, with minimal censoring of on-
going spells. In typical cases, several diagnostic procedures have contributed to the diagno-
sis, including an additional structured clinical interview in some cases. Diagnoses formental
health disorders are usually established by several treating doctors. Because Finland’s na-
tional health insurance system covers all citizens, almost all hospitalizations are in the pub-
lic sector. The private Finnish health-care system is small and almost exclusively provides
only outpatient care and occupational health care.

The main outcome is a dummy variable, measured annually, equal to 1 for individuals
who had at least one (inpatient) hospitalization spell due to mental health–related disor-
ders (ICD-10: F, ICD-8 and ICD-9: 290–319). Secondary outcomes include cause-specific
hospitalizations, which are described in more detail by Böckerman, Haapanen, and Jepsen
(2021).

We focus on hospitalization as the outcome in our analysis for four reasons.8 First, the
treatment costs of mental health–related hospitalizations are considerable in the universal
health-care system. Hospital entry is part of the treatment and can reduce the need for
health-care use later in life. Second, hospitalizations cause substantial indirect economic
costs for affected individuals. Earlier Finnish evidence based on nationwide register data
7 The statistics on causes of death include all deaths in Finland or abroad of persons permanently resident

in Finland at the time of their death.

8 Note that obtaining statistically significant effects at the intensive margin of adjustment (i.e., for the

length of hospitalization spells among hospitalized) is not feasible based on an event study framework be-

cause the likelihood of having a positive number of days spent as an inpatient is a relatively rare outcome

in the data and most of the spells are short.
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shows clearly that mental health–related hospitalization between ages 15 and 25 is associated
with economically meaningful employment and earnings losses in adulthood (Hakulinen
et al. 2019). Mental disorders are also nowadays the leading cause of disability pensions in
Finland. Third, the overall reliability of hospitalization data for empirical research is well
established, and themeasurement error is very small (Sund 2012). Fourth, nationwide data
are available for an extensive period from 1970 onwards, facilitating the use of the event
study framework to analyze dynamic effects.

B. CENSUS DATA

These health registers are linked9 to the census data on the population of Finland, available
from Statistics Finland. The census files, available at five-year intervals from 1970 to 1985
and annually from 1987 to 2016, provide comprehensive information on the parents and
their children, including data on family composition, education, earnings, occupation, and
the region of residence.

Given that Finland has a current population of approximately 5.5 million, we use data
for an extended time period, for both parents and children, to improve the precision of the
estimates. Specifically, we follow Finnish individuals born between 1971 and 1986, bywhich
we have data on approximately one million individuals who have reached at least the age of
30 (in 2016). Missing parental information is causedmainly by parents who have been born
and permanently live outside Finland. We exclude children born outside of Finland or
whose parents were born outside of Finland.

C. DESCRIPTIVE INFORMATION ON PARENTAL DEATH

AND HOSPITALIZATION

Parental death during childhood and early adulthood is relatively rare in all developed
countries. In our data, approximately 15 percent of individuals experience a parental death
before they turn 31 (Table 2).10 We observe two additional patterns. First, parental death
experiences in childhood and early adulthood are skewed toward the death of the father.
Less than 5 percent of individuals experience the death of their mother before they turn 31,
compared with nearly 12 percent for the death of their father. This pattern presumably
leads to less precise estimates of the impact of maternal deaths. Second, the likelihood
of parental death increases substantially with the individual’s age, from under 1 percent
for a parental death before age 5 to 4.7 percent when the individual is between 26 and
30 years old.
9 As the linkage between data sources is done based on a unique person identifier akin to the Social Se-

curity number in the United States, the data—as in other Nordic countries—are of very high quality.

10 In our data, it is very rare that a child experiences a simultaneous death of both parents when the child is

between 10 and 20 years old. As shown in Online Appendix Table A7, the share of individuals dropped from

the analysis because both parents died simultaneously ranges from 0.5 percent to 1.7 percent for children

aged 10–20. In Finland, foster care is not typical in these cases. Hence, it is muchmore common that children

who have lost both of their parents at early ages are raised within the extended family such as with deceased

parents’ sisters. This policy aims to mitigate the detrimental effects of losing a parent. Our results are robust

to dropping children (1) whose both parents die at the same year (Online Appendix Table A7) or (2) whose

only known parent dies (Online Appendix Table A8).
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Table A1 in the Online Appendix shows mental health–related hospitalization rates to
be higher for males than for females after parental death (i.e., a bit over 1 percent for males
and approximately 0.7 percent for females) (see also Online Appendix Figure A1). This
gender difference is consistent with earlier evidence using Finnish administrative data
(Mäkikyrö et al. 1998). Table A1 also provides summary statistics about the causes of pa-
rental death, outcome variables, and background characteristics.

V. Methods

A. BASELINE EVENT STUDY SPECIFICATION

To allow the relationship between parental death and children’s mental health outcomes to
vary with time since parental death, our main results are based on an event study specifi-
cation analogous to the model estimated by Kleven, Landais, and Egholt Søgaard (2019)
for the effect of children on gender inequality.11 This approach allows for the analysis of
dynamics and adaptation to the shock, with an emphasis on the length of the effects de-
tected on mental health.

Equation 1 depicts the event study specification:

Yist 5 o
j≠21

aj � I t 5 j½ � 1o
k

bk � I ageis 5 k½ � 1o
y

ty � I s 5 y½ � 1 vi 1 εist (1).
TABLE 2. Age of individual upon parent’s death

Age when
Death of father Death of mother Death of parent

parent died Freq. Percent Freq. Percent Freq. Percent

0–5 5,402 0.57 1,420 0.15 6,776 0.70

6–10 11,312 1.19 3,462 0.36 14,565 1.51

11–15 14,109 1.49 4,853 0.51 18,500 1.92

16–20 19,728 2.08 7,378 0.77 26,059 2.70

21–25 26,633 2.81 10,434 1.09 34,898 3.62

26–30 35,096 3.70 14,293 1.49 45,212 4.69

No death by age 31 836,725 88.17 917,778 95.64 818,923 84.87

Total 949,005 100 959,618 100 964,933 100
11 In preliminary work

educational attainment an
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nal model, as well as the res

ure summarized in Table 1, w

n adulthood also in our data
tional model for various econ

d. See Böckerman, Haapanen

ults from that model. In acco

e find a negative relationship

.

omic outcom

, and Jepsen

rdance with

between pare
Note: The number of observations is smaller for fathers because it is more common that the link
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The outcome Yist is a dummy variable that equals 1 for person i being hospitalized for
a mental health–related condition at age s in time t (year relative to parental death).12

The first set of coefficients (aj) captures the effect of parental death at time t 5 j. Spe-
cifically, we include fixed effects for each year from 8 years before parental death until
10 years after parental death. The second set of coefficients (bk) controls for the effects
of the age of the child, thereby capturing age-specific vulnerability to mental health prob-
lems leading to hospitalization. The third set of coefficients (ty) accounts for calendar year
effects. The baseline model also includes individual fixed effects (vi) that account for time-
invariant unobservables at the individual level. To identify the potential heterogeneity in
the effects, we estimate separate event study models for male and female children, as well
as for maternal and paternal death.

This event study model is estimated only for individuals who had experienced a par-
ental death. In fact, to allow for effects up to 8 years prior to and 10 years after parental
death, the sample for the event study models is limited to individuals who were 10 to
20 years old when a parent died.13 To infer a causal effect from an event study model, chil-
dren who experience parental death should not have any notable trends in pre-parental-
death hospitalization. Following Borusyak, Jaravel, and Spiess (2021), we examine this
key identification assumption by conducting formal statistical tests of the pre-parental-
death trends using data from the pretreatment periods. The results reported in Online Ap-
pendix Table B1a do not show evidence of significant pre-trends (based on a joint signif-
icance F-test).

B. ROBUSTNESS CHECKS

The literature on parental death has addressed potential endogeneity in different ways.
Rather than choosing among these methods, we check whether our results are robust to
other relevantmethods suggested in this literature, as well as techniques usedmore broadly
in event studies.

We start by estimating the baseline model without individual fixed effects, which is the
most parsimonious specification in our research setting. If the parallel trends assumption
holds, and parental deaths are unrelated to children’s hospitalization trends, then the event
study model should identify the causal effect of parental death without the inclusion of any
additional control variables. The inclusion of covariates might improve precision but
should not affect the size or sign of the coefficients of interest. The second set of robustness
tests addresses this assumption by including additional covariates, such as parental mental
health (columns 3 and 6 of Online Appendix Table A6a–A6b; the covariates are described
in Online Appendix Table A1).

Our third model is a difference-in-differences event study specification, based on
Kleven, Landais, and Egholt Søgaard (2019), where we create an explicit control group
12 See Table A2 and Figure A1 in the Online Appendix for the hospitalization rates before and after the

parental death in the treatment groups.

13 In Kristiansen (2021), the age range is 14 to 18, and the time period is from four years prior to and

five years after the parental health shock. In the baseline model we use a wider age range to have a larger

sample of parental deaths, thereby generating more precise estimates.
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of individuals who did not experience a parental death by assigning pseudo-death years
for their father (and mother). Online Appendix B provides details on our implementation
of this technique.

We also examine the robustness of our baseline results using the multistep imputation
estimator proposed by Borusyak, Jaravel, and Spiess (2021).14 In the first step, the authors
estimate individual and time fixed effects using pretreatment observations so that, by con-
struction, these fixed-effects estimates cannot be biased by the treatment. Then, the au-
thors use these fixed effects to impute the unobserved potential outcomes for the treated
observations and estimate the treatment effects. Finally, their estimator is a weighted av-
erage of these treatment effects to address the potentially heterogeneous treatment effects
(see Online Appendix B).15

Next, we follow the approach introduced in Espinosa and Evans (2008) and adopted
later by Gimenez et al. (2013) to classify the causes of death into two groups: (1) deaths
strongly correlated with measures of parental socioeconomic status (i.e., informative causes
of death [ICOD]) and (2) deaths driven by likely random causes and not correlated with
socioeconomic status (i.e., uninformative causes of death [UCOD]).16 This classification
implies that UCOD are, by construction, unrelated to parental socioeconomic character-
istics and provide a clean source of exogenous variation in parental death. Thus, to check
the robustness of our baseline findings, we estimate event study models separately for
UCOD and ICOD. The empirical implementation of this approach is described in Online
Appendix C.

The second approach to address the potential endogeneity of parental death is a family
fixed-effects model, as in Chen, Chen, and Liu (2009):

Yifst 5 o
j≠21

aj � I t 5 j½ � 1o
k

bk � I ageis 5 k½ � 1o
y

ty � I s 5 y½ � 1 gf 1 εifst (2),

where gf captures the fixed effects for family f. By comparing the outcomes of same-family
children—and, in some cases, the same sex—who lose their parents at a younger versus
older age, we evaluate the effect of parental death, eliminating time-invariant character-
istics of the the parental or family background. Parental death is arguably more harmful
the younger the children are, as parental influence is likely to diminish over time (e.g.,
Kailaheimo-Lönnqvist and Erola 2020). In addition, parents may, at least to some extent,
self-select into the increased likelihood of premature death by engaging in risky behaviors,
such as excessive alcohol consumption and tobacco smoking, due to genetic and environ-
mental factors that may also be correlated with a child’s mental health–related disorders.
14 See Von Bismarck-Osten, Borusyak, and Schönberg (2022) for an application of the method.

15 Besides the method proposed by Borusyak, Jaravel, and Spiess (2021), there are also other methods to

address the potentially heterogeneous treatment effects in the event study framework. However, the results in

Freyaldenhoven et al. (2021, 32) suggest that these methods tend to produce largely similar time profiles for

the effects. Borusyak, Jaravel, and Spiess (2021) document efficiency gains from using the imputation esti-

mator relative to alternative robust estimators.

16 Earlier empirical research in public health literature generally regards all parental deaths as exogenous.

In economics, the exogeneity of all parental deaths has been debated, and the method to identify (strictly)

exogenous parental deaths has been proposed.
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All the event studies are based on linear probability models, even though the outcome
in the event studies is a binary hospitalization measure. These models facilitate the inter-
pretation of the estimated coefficients and are less sensitive to distributional assumptions.

VI. Results

A. BASELINE EVENT STUDY ESTIMATES

We begin our analysis by presenting the estimates from the event study model based on
equation 1 that accounts for individual fixed effects. The results from this model are shown
graphically in Figure 1, and the estimates are reported in Online Appendix Table A4. This
model uses panel data for individuals who had a parental death when they were between
10 and 20 years of age, with yearly observations from 8 years before the death up to 10 years
after the death (i.e., up to 19 observations per person). The dependent variable is a dummy
variable equal to 1 for individuals who are hospitalized due to a mental health condi-
tion in the year. The reference period is the year prior to parental death, when the average
FIGURE 1. Baseline event study results using hospitalization for males and
females. The figures plot the coefficient estimates from the event study
regressions with individual fixed effects, together with 95 percent confidence
intervals (standard errors clustered at the individual level); see equation 1. The
dependent variable is a dummy variable equal to 1 for being hospitalized for a
mental health condition in that year. Panels on the left show estimates for
father’s death, and those on the right show estimates for mother’s death.
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hospitalization rate was between 0.004 and 0.006. The figure plots the change in the like-
lihood of hospitalization relative to the year before parental death.

Figure 1 shows that males and females have a large increase of 0.004 in the likelihood
of hospitalization for mental health conditions in the year the parent of the same sex dies
compared with the year prior to parental death. For females, the effect of maternal death
declines to 0.0036, 0.0033, and 0.0025 in the next three years, respectively. Thereafter, these
coefficients are not statistically significant from zero at the 10 percent level in a two-sided
test.

For males, the coefficients for paternal death remain quantitatively and statistically sig-
nificant several years after death. Of the 11 coefficients after death, five are significant at the
1 percent level, and the remaining coefficients are significant at the 5 percent level (all tests
are two-sided). In other words, the effect of a paternal death for a male aged 10 to 20 is
sizable, and it persists in the long term.

By comparison, the effect of a parent of a different sex dying is much less pronounced.
For males, the effect of maternal death is 0.0036 in the year of death (p-value < 0:05), fol-
lowed by a marginally statistically coefficient of 0.0035 in the year after death. After that,
the coefficients are generally close to zero, but exhibit a mostly upward trend, which is not
statistically significant. For females experiencing paternal death, the estimated effects are
negligible in the first two years after the death. After that, the coefficients are approximately
0.003 in magnitude (and smaller than for males experiencing paternal death). Online Ap-
pendix Table A5 compares the significance of short-term effects across parental and child
sexes.

Past studies focusing on educational and labor-market outcomes have generally found
that the largest effects are from maternal death (Rosenbaum-Feldbrügge 2019; Chen,
Chen, and Liu 2009). Although we find short-term effects of maternal death for females,
we find short-run and long-run effects on mental health for males experiencing a paternal
death. This result is consistent with multiple findings: the lower probability of marriage
among males experiencing a paternal death, found by Lang and Zagorsky (2001), larger
negative effects of paternal death on noncognitive outcomes, as stated in a study by Adda,
Björklund, and Holmlund (2011), or because mental health predicts marriage.17

The social science literature on gender preferences and role models is helpful for pro-
viding additional interpretation for our main finding that the strongest effects are for the
death of a father among boys. Fathers may invest more economic and noneconomic re-
sources in boys than in daughters.18 In addition, emotional attachment may be stronger
17 An earlier Finnish study supports the view that boys are more vulnerable to shocks at young ages in

terms of mental health. Using the separations that took place during World War II when Finnish children

were voluntarily evacuated unaccompanied by their parents to temporary foster care abroad, Räikkönen et al.

(2011) show that the separated men showed a higher risk of any mental and substance use disorders than the

non-separated men later in life. In contrast, separated and non-separated women did not differ from each

other in the risk of mental disorders.

18 The evidence from Finland regarding parental gender preferences shows that in the 1970s and early

1980s, there was a parental boy preference in the families (Saarela and Finnäs 2014). However, parental

boy preference has been practically nonexistent since the 1990s.
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if the parent and child have the same sex. For example, the psychological literature has pro-
vided evidence that fathers tend to spend more shared time with their sons than with
daughters (Raley and Bianchi 2006), which arguably strengthens emotional attachment
between fathers and sons.

Other elements of the broader social science literature provide additional interpreta-
tions to explain why the death of a parent of a different sex has much less prevalent effects
on hospitalization. First, a child of the same sex might be expected to take on the lost par-
ent’s role in the family. Unexpected additional responsibilities at young ages could lead to a
substantial amount of mental strain and stress (e.g., after the death of a mother, the daugh-
ter may be forced to do more of the housework and take care of the mental well-being of
younger siblings in the family). Second, the parent of the same sex is arguably an important
rolemodel for the development of a child’s personality traits and the provider of social sup-
port for the child (e.g., Wiese and Freund 2011; Bokhorst, Sumter, andWestenberg 2010).
For example, a lack of social support may cause difficulties in school. A stable parent or
guardian figure can be particularly important during puberty for boys. Based on these in-
sights, the negative mental effects are plausibly larger when the parent of the same sex dies.

A direct comparison of our baseline results with Kristiansen (2021), the paper most
similar to ours, is not straightforward because our outcome variable (i.e., mental health–
related hospitalization) differs from the ones used in Kristiansen (2021). Kristiansen
(2021) finds that parental death leads to short-run increases in therapy and antidepressant
medication in Denmark (Table 1). In addition, many of the estimates in Kristiansen (2021)
do not differentiate gender, and her results do not show consistent differences between
girls and boys. In principle, the negative effects that we find for boys after losing a father
and for girls losing a mother are in agreement with the results of Kristiansen (2021), as in-
creases in therapy and antidepressant medication are alternative indicators of poor mental
health.

B. ROBUSTNESS CHECKS OF THE BASELINE EVENT STUDY ESTIMATES

Next, we evaluate the robustness of the baseline event study results to alternative speci-
fications. In addition to the results for our baseline event study model that includes indi-
vidual fixed effects accounting for time-invariant unobservables at the individual level
(columns 1 and 4), Tables A6a–A6b report the results for a parsimonious specification
without individual fixed effects (columns 2 and 5).19 These tables also report a model with
additional time-invariant control variables, including parental mental health (columns 3
and 6). The time-invariant control variables are described in panel C of Online Appendix
Table A1. The findings are quite consistent across the three models for males. Similarly,
Online Appendix Figure B2 shows the similarity of the results when using the imputation
estimator proposed by Borusyak, Jaravel, and Spiess (2021), a more flexible event study
framework that allows for heterogeneous treatment effects.
19 The specification without individual fixed effects can be augmented with the family fixed effects or ad-

ditional time-invariant control variables, but this is not feasible with the model that already contains indi-

vidual fixed effects.

596



Mental Health Consequences of Parental Death // BÖCKERMAN ET AL.
Our second model is a difference-in-differences event study, in which we compare in-
dividuals with a parental death with a control group of individuals without a parental death
using the event study framework. Online Appendix Figure B1 illustrates the results from
these models for males and females separately; the results for the control group are pre-
sented inOnline Appendix Table B3.20 As expected, the control group—where no parental
death occurred—had no observable change in hospitalization.21 Both event study specifi-
cations show that individuals who experience the death of a parent of the same sex have
dramatically higher hospitalization rates compared with the control group, but by four
years after parental death, we cannot detect any significant differences in the coefficients
between the treatment and control groups.22

Next, we estimate event study specifications separately for uninformative and informa-
tive causes of death (Figure 2; Online Appendix Tables C3a–C3b), based on the technique
in Gimenez et al. (2013).23 The results for UCODs show no evidence that the parallel
trends assumption is violated, an expected result given that uninformative causes of death,
by construction, are unrelated to parental socioeconomic status. These results reveal two
key findings. First, we observe that our baseline conclusions remain intact while using only
uninformative causes of death that are likely driven by random causes.24 Second, we find
that the effects on hospitalization tend to be quantitatively (although not statistically sig-
nificantly) larger using UCOD vis-à-vis ICOD.

We have also estimated specifications that incorporate family fixed effects. This model
holds all the time-invariant parental characteristics, such as mental health and occupational
status, as constant. Figure 3 and Online Appendix Table A10a show, once again, that sig-
nificant short-run effects onmental health prevail for boys losing their fathers and for girls
losing their mothers. We have also estimated family fixed-effects regressions for the subset
of families where the number of same-sex siblings is at least two (Figure A3 and Table A10b
in the Online Appendix). This model eliminates sibling-invariant observed and unob-
served confounding characteristics, including potential genetic and environmental influ-
ences. We find increased hospitalization following the death of a parent of the same sex,
as in the baseline results.
20 Note that the model and results for the treatment group remain unchanged.

21 Because the estimated effects are negligible (zero) for the control group, the estimated effects for the

difference-in-differences event model are almost identical (in size) compared with the results without the

control group.

22 These conclusions also hold when we use the imputation estimator for the treatment and control

groups (Online Appendix Figures B2–B3).

23 See Online Appendix C for more details on the classification of deaths into UCODs and ICODs.

24 For females, the effect of maternal death is positive but no longer significant because of a low number of

maternal UCODs. A plausible interpretation for the result that the findings remain largely intact while fo-

cusing on UCODs is that the potential endogeneity of all parental deaths (with respect to child mental

health) is not a major concern for identification in our setting. Parental death may be more strongly corre-

lated with parental socioeconomic status in countries such as the United States that do not have a universal

health-care system that covers all citizens regardless of their socioeconomic status.
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C. HETEROGENEITY ANALYSES

Because mental health encompasses a diverse set of conditions, we examine whether the
effects of parental death vary across different causes of hospitalization. Online Appendix
Tables A11a–A11d present the results by cause (see also Online Appendix Figures A4a–
A4c). In each table, the first column reports the result for all causes for comparison,
and the remaining columns present the results for a specific cause of hospitalization:
(2) depression, (3) stress and adjustment disorders, (4) substance abuse, and (5) intentional
self-harm (including suicide attempts).25 For males experiencing paternal death, the coef-
ficients are largest for depression and stress in the first seven years after death. However,
the results for stress may not be causal, given the significant pre-death trends. For males
FIGURE 2. Event study coefficients for hospitalization, ICOD vs. UCOD of a
parent, males, and females. The figures plot the coefficient estimates from the
event study regressions. The dependent variable is a dummy variable equal to 1
for being hospitalized for a mental health condition in that year. The models
were run separately for informative and uninformative parental deaths (ICOD vs.
UCOD). For clarity, only 95 percent confidence intervals are shown for the
UCODs (standard errors clustered at the individual level). Panels on the left
show estimates for father’s death, and those on the right show estimates for
mother’s death.
25 This list of mental health disorders is not exhaustive. For brevity, we have not included results for

schizophrenia or other rare mental health conditions. For example, the prevalence of schizophrenia is very

low in the population (~1 percent), making it difficult to identify statistically significant effects; further, it is

largely driven by genetic factors.
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experiencing a maternal death, the estimated post-parental-death coefficients are impre-
cise and nearly always indistinguishable from zero.

For females, the most pronounced short-run effects of maternal death are associated
with intentional self-harm, depression, and stress. At the same time, there are marginally
significant effects six to seven years before death, suggesting some caution in attributing
much emphasis to the post-death effects. For females experiencing paternal death, the es-
timated coefficients are mostly small and statistically insignificant. For males and females,
the results in Online Appendix Tables A11a–A11d should be interpreted as suggestive
rather than conclusive, as these hospitalization outcomes are quite rare, and some pre-
parental-death coefficients are statistically significant.

In our main specifications, we use the age range from 10 to 20 because of statistical
power reasons, given the low parental death rates at earlier ages (Table 1), but also because
we measure mental health outcomes up to eight years before parental death, and control
for age-fixed effects to account for age-specific vulnerability to mental health problems.
Thus, this approach estimates the average impact of parental loss across a rather broad
age range of the child. To examine this issue further, we investigate the potential hetero-
geneity of the effects by child age and present the effects between ages 10 and 15 compared
FIGURE 3. Event study results, family fixed-effects regressions. The figures
plot the coefficient estimates from the event study regressions with family fixed
effects, together with 95 percent confidence intervals (standard errors clustered
at the individual level). The dependent variable is a dummy variable equal to 1
for being hospitalized for a mental health condition in that year. Panels on the
left show estimates for father’s death, and those on the right show estimates for
mother’s death.
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with ages 16 to 20. The two main findings, shown in Online Appendix Figure A5a and
Online Appendix Tables A12a–A12b, hold for both age groups: (1) more pronounced
effects for a parental death of a different sex and (2) the longer duration of the effect for
a paternal effect. Given that we cannot reject the hypothesis that the coefficient for ages 10
to 15 is equal to the coefficient for ages 16 to 20, wemaintain that pooling the results for the
two age groups is appropriate in our context.26

Crucially, both intervals (ages 10 to 15 and ages 16 to 20) belong to the teenage years.
For this reason, we have also investigated the effects of parental death in early adulthood at
ages 21 to 30 (Figure A5b and Table A12d in the Online Appendix). These results reveal
two patterns. First, the effect of maternal death is much more important at an adult age
than the death of a father, illustrating that another potential explanation for differences
across studies is the difference in age range. Second, there seem to be significant anticipa-
tion effects (i.e., there is an increase in the likelihood of mental health–related hospitaliza-
tion before the actual death of a parent).

Because Kristiansen (2021) documents differences in mental health treatment by so-
cioeconomic status, we estimate the baseline event study models by parental income
and education. This constitutes an approach to isolate the impact of the loss of parental
resources. We do not find any noticeable differences in the results by parental income
or education (Figures A6–A7 and Tables A13a–A14b in the Online Appendix).

VII. Conclusion

Parental death is a traumatic life event that has a major impact on many life domains. We
provide evidence of the causal effect of parental death on mental health outcomes in the
teenage years, with a focus on mental health–related hospitalization. Given the empirical
literature in other disciplines (mostly in public health) on the adverse effects of parental
death on mental health, our analysis is a starting point for economists.

Using nationwide register-based data and studying the dynamic effects of parental
death, our results extend the empirical literature in several ways. We find robust evidence
that parental death has the most adverse outcomes when the parent and child are of the
same sex. For males, the likelihood of hospitalization for mental health reasons roughly
doubles—from a very low base of less than 0.01—in the year of the father’s death, and
the effect is large and remains significant several years after death. Females experiencing
maternal death also have a doubling of the (very low) likelihood of hospitalization in
the year of death and the following year, but the effect diminishes in later years. In contrast,
we generally cannot reject the possibility of no change in hospitalization rates for males
experiencing maternal death or females experiencing paternal death.

The main findings are robust across multiple econometric techniques. Our baseline
event study method illustrates the short-run and medium-run outcomes year by year. Al-
though the model requires substantial assumptions about exogeneity, these concerns are
26 As an additional robustness check, we estimated the baseline results using the age range of 14 to 18, as in

Kristiansen (2021). Our findings remain intact (see Online Appendix Table A12c).
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mitigated by the similarity of results across several dimensions: (1) between models with
and without extensive set of control variables such as parental mental health, (2) with and
without a control group of individuals who did not experience a parental death, (3) an im-
putation estimator to allow for heterogeneous treatment effects (Borusyak, Jaravel, and
Spiess 2021), (4) sample restricted to plausibly exogenous causes of death that are not
correlated with parental socioeconomic characteristics, as in Espinosa and Evans (2008)
and Gimenez et al. (2013), and (5) family fixed effects to account for time-invariant differ-
ences between families. Although each econometric technique has its own limitations and
assumptions, consistency across these methods supports a causal effect. Because parental
death is a rare event, and the population of Finland—and other Northern European coun-
tries with nationwide registry data—is moderate, most subgroup analyses are imprecise.

In general, the economics literature on parental death, with a focus on educational
and labor-market outcomes, tends to find stronger effects for maternal death than paternal
death. Although the economics literature does not find strong effects for paternal death,
even among males, for educational and labor-market outcomes, past work has found a re-
lationship between paternal death and other outcomes, such as marriage (Lang and
Zargosky 2001) and psychological profile and health (Adda, Björklund, and Holmlund
2011). Taken collectively, the literature suggests that parental death has a heterogeneous
effect on a diverse set of outcomes.

Our findings provide practical guidance for setting policies. Many of the interventions
(e.g., the provision of effective mental health services and social support) would need to
occur in the school environment, which is central to a child’s social and psychological de-
velopment. Currently, the supply of in-school services and support is limited because not
all municipalities have sufficient economic resources to provide them. In addition to
school-based interventions, there may also be a need to enhance and develop community
outpatient programs. Based on our results, to mitigate the negative effects on mental health,
teachers and school nurses should pay particular attention to boys who have lost their fa-
thers in their teenage years. In Finland, schools already allocate disproportional amounts
of resources to disadvantaged pupils and provide additional support to them. The goal of
these policies is to equalize opportunities and outcomes among pupils, especially in com-
prehensive schools. Despite the paternalistic policy toward children in Finnish society,
we still find substantial negative effects on mental health. In countries where such policies
do not exist and local variation in school resources is substantial or where the coverage of
primary health-care services in schools is not universal across the socioeconomic spec-
trum, the negative effects on mental health may arguably be even larger.

A deeper understanding of the exact mechanisms through which parental death affects
mental health, as well as the heterogeneous effects of parental death, are important topics
for future empirical research. Although our results are consistent with mechanisms iden-
tified in the broader social sciences, we cannot identify the direct mechanisms at play be-
cause nationwide register data are not suitable for examining social interactions (including
social support) and the degree of emotional attachment within families. Identifying the ex-
act mechanisms is also hampered because of the lack of suitable survey data and the limited
earlier evidence on social connections in families using Finnish data.
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