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Abstract

Using Austrian and Danish administrative data, we examine the impacts of parent-
hood on mental health equality. Parenthood imposes a greater long-run mental health
burden on mothers than on fathers: the percentage increase in mothers’ antidepres-
sant prescriptions due to parenthood exceeds that of fathers by about 98.6 percentage
points (Austria) and 34.8 points (Denmark). These parenthood penalties in mental
health mainly reflect the demands of having and raising children rather than biology,
relationship breakdown, or non-employment. Supporting this interpretation, we show
that adoptive mothers encounter substantial penalties and also that employed, cohab-
iting mothers account for most of the increase in prescriptions. Given our results, one
may call for interventions such as longer parental leave. However, additional quasi-
experimental evidence demonstrates that such extensions increase rather than reduce
the prevalence of mental health problems among mothers and thereby widen inequality.
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1 Introduction

The costs of parenthood are unequally distributed between men and women. Childbirth has
strong and persistent effects on women’s labor market outcomes but not on men’s (Angelov
et al., 2016; Kleven et al., 2019a,b, 2021, 2024, 2025; Andresen and Nix, 2022; Kleven,
2023). Mothers also spend more time on child-related non-market activities, such as child-
care (Guryan et al., 2008) and home production (Borra et al., 2021). Whether these unequal
costs also cause a disproportionately greater mental burden for mothers than fathers is much
less clear:! measurement is difficult, and credible identifying variation is scarce. As a result,
the impacts of parenthood on men’s and women’s mental health remain poorly understood.?

This paper uses quasi-experimental research designs and administrative data from Aus-
tria and Denmark to show that parenthood creates enduring inequality in mental health.
The adverse long-run effects are present for both sexes, but are much more pronounced in
mothers. We term the resulting decline in mothers’ relative to fathers’ mental well-being
the “parenthood penalty in mental health.” The penalties arise in both Austria and Den-
mark, demonstrating robustness across two contrasting settings with different family poli-
cies and gender norms. These insights matter because mental health is a core dimension of
well-being and has profound effects on key economic outcomes (Holden, 2000; Currie and
Stabile, 2006; Fletcher and Wolfe, 2008; Currie, 2009; Friedrich, 2017; Cuddy and Currie,
2020; Biasi et al., 2021; Edin et al., 2022; Bhalotra et al., 2025).

We can derive these insights because our setting allows us to tackle the two empir-
ical challenges noted earlier. First, we tackle the “measurement challenge” by drawing
on administrative health data. Particularly, following the literature, we use antidepressant
prescriptions as our primary measure for mental health (Persson and Rossin-Slater, 2018;
Ahammer and Packham, 2023). This outcome is valuable as it clearly reveals detected men-
tal health problems, we can measure it consistently across countries, it does not suffer from
reporting bias, and we can observe it for the entire population. Second, we respond to the
“identification challenge” and estimate the impacts of parenthood for women relative to men
using event studies around the birth of the first child (Kleven et al., 2019a). The approach
identifies the impact of parenthood on mothers, repeats the same estimation for fathers,

and then compares the two resulting impacts. This final comparison yields our estimate

!Several mechanisms may explain larger adverse effects for mothers. The first relates to the biological
effects of giving birth: women undergo the physical and hormonal changes associated with pregnancy, child-
birth, and breastfeeding. These changes can have short- and long-term consequences for mental health. The
second concerns the effects of having and raising children. Mothers carry most child-rearing responsibilities
(Guryan et al., 2008; Borra et al., 2021) and face substantial cognitive load and stress. They then often choose
between reducing labor supply (lower income and job satisfaction) or shouldering the double burden of paid
work and childcare (which can be exhausting). Together, these burdens make mothers especially vulnerable.

2Some correlational studies examine the association between parenthood and self-reported well-being
(Clark et al., 2008; Dolan et al., 2008; Blanchflower, 2009; Ferrer-i Carbonell, 2013). The studies are usually
not design-based, and gender equality is not their focus. Baetschmann et al. (2016) also criticize the used
methods and question the results.



of the parenthood penalty. We complement this estimation strategy with a difference-in-
differences approach that uses childless individuals as a comparison group. A strength of
these two estimation strategies is that they provide average effects for the population rather
than identifying effects for specific compliers or selected samples with poor mental health.?

The details of our results are as follows. First, women in both countries face substan-
tial mental health penalties. Before the first birth, fathers’ and mothers’ prescription trends
evolve in parallel; afterwards, parents’ prescriptions rise sharply due to childbirth, but this
increase is much larger for mothers than for fathers. Several pieces of evidence suggest
that these gender gaps do not simply reflect differences in help-seeking between the sexes.*
Second, the parenthood penalty is larger in Austria: Nine years after birth, Austrian moth-
ers’ prescription probability is almost 5.0 percentage points (165.9%) higher than in the
counterfactual without children, compared to 2.1 points (68.3%) for fathers. The resulting
penalty, defined as the difference between mothers’ and fathers’ impacts, is 2.9 percentage
points in levels (5.0-2.1) and 98.6 percentage points in relative terms (166.9-68.3). By con-
trast, in Denmark, the level penalty is 1.9 points and the relative penalty 34.8 points, with
mothers’ prescriptions rising by 2.7 points (62.4%) compared to 0.8 points (27.6%) for fa-
thers. Third, regarding channels, the evidence indicates that the penalties do not result from
biology: adoptive mothers (who have no biological connection) face similar penalties. De-
composition analyses further show that while relationship breakdown and non-employment
contribute, the bigger part of the average increase in prescriptions is borne by cohabiting,
employed mothers. Taken together, the evidence is consistent with the penalties stemming
from the broader pressures and demands of having and raising children rather than from
biology, relationship breakdown, or non-employment.

In sum, our paper shows that women bear the higher mental cost of parenthood. Prior
work has established that women continue to face child penalties in earnings. We demon-
strate that this type of inequality extends beyond the labor market: alongside lost earn-
ings, many mothers suffer mental health penalties. The fact that both Austrian and Danish
mothers face penalties suggests that this phenomenon can emerge in vastly different insti-
tutional contexts. Subsequent work strengthens this conclusion by confirming the lasting
parenthood-induced increases in antidepressant prescriptions among German (Barschkett
and Bosque-Mercader, 2024; Dehos et al., 2024) and Swiss mothers (Bearth, 2024). How-
ever, these studies cannot examine gender inequality as they lack information on fathers.

Beyond our main result, we offer two additional insights. The first concerns the gender

3Economists have traditionally addressed endogeneity in fertility using instrumental variables (IVs). For
first births, however, valid instruments are scarce. One exception is variation in the success of in vitro fertiliza-
tion (IVF): Lundborg et al. (2017) find large and lasting negative effects on women’s earnings at the extensive
margin. They also test if failed IVF leads to greater antidepressant use and find no evidence of such an effect.
For higher-order births, the literature exploits twin births or same-sex sibling pairs (Angrist and Evans, 1998).

*We, for example, find no gender gap in stated treatment-seeking and no increase in mothers’ visits to pre-
scribing doctors. Furthermore, additional robustness checks (including analysis of adoptive mothers, screening
at birth, psychiatrist visits, and placebo outcomes) point in the same direction.



gap in mental health. A consistent nding in social epidemiology is that women are much
more likely than men to receive treatment (see, e.g., Piccinelli and Wilkinson, 2000; Nolen-
Hoeksema, 2001; Van de Veldeet al., 2010; WHO, 2017; Churchill etal., 2020). Austrian and
Danish parents t this pattern: mothers in Austria are about 81.5% more likely than fathers
to obtain antidepressants; in Denmark, the gap is 82.4%. Given the large and persistent
parenthood penalties, a natural question is to what extent parenthood explains these gender
gaps in prescriptions. Combining a simple decomposition framework with our event study
approach, we nd that parenthood indeed accounts for a substantial share of the overall
gaps: 37.8% in Austria and 25.4% in Denmark. This result shows that children play a
key part in why women are more likely to receive mental health treatment. Policymakers
concerned with mental health equity might, therefore, be able to level the playing eld with
reforms that tackle the parenthood-related part of the gender gap in mental health.

The second complementary insight follows from examining how one such intervention —
namely, reforms that vary paid maternity leave —impacts parents' mental health. Longer
leave could, in principle, improve mothers’ mental health by easing the transition to par-
enthood, reducing the short-run double burden of work and childcare, and offering more
time to bond with children. Yet expansions may also back re: they can prolong exclusive
caregiving, reinforce traditional gender roles, amplify mothers' childcare contributions in
the long run, and risk lowering mothers' income and job satisfaction. In short, the expected
effects are ambiguous. We, therefore, evaluate the impacts of such reforms using regression
discontinuity designs that exploit sharp eligibility cutoffs in Austrian and Danish reforms
(Schonberg and Ludsteck, 2014; Danzeret al., 2022). Our main result is that parental leave
reforms exacerbate the mental health penalties when they substantially extend mothers'
leave in already long-leave environments. Mothers who spend markedly more time with
their children face higher risks of mental health problems, while fathers are unaffected.
The rst adverse effects appear during the extended leave period, they strengthen when
women re-enter the workforce, and persist for more than a decade. These ndings suggest
that maternity leave extensions reinforce mothers' roles as primary caregivers or act as a
one-time trigger for lasting mental health challenges. By contrast, the effects are unlikely
to operate through labor supply or earnings. The same reforms did not alter mothers' long-
run labor market outcomes (Kleven et al., 2024). Overall, prolonging exclusive caregiving
seems to place an additional burden on mothers and ampli es the penalties they face>

Our paper contributes to several strands of the literature. First, we build on and extend
a primarily medical literature highlighting the role of postpartum depression (e.g., Evenson
and Simon, 2005; Shorey et al., 2018). While most existing studies rely on self-reported
data, we use administrative data and a design-based approach to show that the detrimen-
tal mental health effects persist well beyond the short run and are unlikely to be purely

SGlogowsky et al. (2023) provide supporting evidence from Austrian data. They show that fathers of sons
invest more time in childcare and also experience poorer mental health.



biological. We contribute further by documenting similar long-run effects across two set-
tings with very different institutions and gender norms, analyzing both mothers and fathers
to study inequality, and examining how family policy shapes these outcomes. Second, we
contribute to research on gender inequality (Bertrand, 2011; Azmat and Petrongolo, 2014;
Blau and Kahn, 2017; Bertrand, 2020), particularly to research on the impact of parent-
hood on wages, labor supply, and job absences (Bertrancdt al., 2010; Angelov et al., 2016;
Kuziemko et al., 2018; Kleven et al., 2019a,b; Andresen and Nix, 2022; Cortés and Pan,
2023; Kleven, 2023; Rosenbaum, 2023; Kleveret al., 2025). Our distinctive contribution is
to show that parenthood creates gender inequality in mental health. We also advance the
literature by decomposing the overall gender gap into parenthood-related and parenthood-
unrelated components, and examining mechanisms (such as biology versus child-rearing
demands). Third, we extend work on the impacts of family policy (Olivetti and Petrongolo,
2016) by analyzing how parental leave reforms affect mental health equality. In doing so,
we complement Chuard (2023), who examines the short-run effects of Austrian reforms on
maternal health utilization and (in a sub-analysis) maternal mental health. We extend this
work to include long-run effects, fathers, parenthood penalties, and evidence from Den-
mark.®

2 Institutional background

One goal of our analysis is to assess whether mental health penalties appear in different
societal contexts. We, therefore, study two countries that allow consistent measurement of
outcomes but differ markedly in their policies and gender norms: Austria and Denmark.
This section highlights the most relevant similarities and differences. Appendix A provides
more details.

Both Austria and Denmark are high-income welfare states with comprehensive social se-
curity systems and universal access to healthcare. Both countries devote about 10% of their
GDP to healthcare, and their aggregate health indicators (such as infant mortality and life
expectancy) are very similar (Appendix A). Several similarities are particularly important
for our joint analysis. First, both countries' healthcare systems provide equivalent coverage,
including all costs associated with illness and maternity in inpatient and outpatient care.
Second, they implement the WHO Anatomical Therapeutic Chemical (ATC) classi cation
system, which allows prescription outcomes to be coded uniformly and compared directly.
Third, mental health status and service use are broadly comparable. For example, survey ev-
idence shows that self-reported average mental health differs only slightly between the two
countries. Moreover, about 15-17% of adults report seeking professional help for psycho-

6Chuard (2023) reports adverse short-run effects of Austrian reforms on maternal mental health. Instead,
Butikofer et al. (2021) nd positive health effects from parental leave extensions in Norway.



logical problems, and suicide rates among women are almost identical’ Our administrative
data con rm comparability in treatment patterns: the probability of taking antidepressants
one year before the rst birth is similar in both countries (Panel B in Table 1). Fourth, the
organization of mental healthcare is similar. In both countries, general practitioners are
the rst point of contact; they prescribe the majority of antidepressants, and the distribu-
tion of treatments is comparable: most patients rely on medication, smaller shares receive
psychotherapy, and very few are hospitalized (Appendix A).

Despite these commonalities, Austria and Denmark differ strongly in the policies gov-
erning the transition to parenthood. Austria provides substantially longer leave than for
Denmark. For example, in 2021, Austrian parents could take up to 35 months of paid leave
if shared, or 28 months if taken by one parent alone. By contrast, Denmark offered only 32
weeks of fully paid shared leave (after 14 weeks of maternity leave). Childcare provision
and use show the opposite pattern. In Austria, kindergartens for ages three to six are com-
mon. However, nurseries for children under three are more scarce and often constrained
by short hours and long holidays. Re ecting this pattern, enrollment among the youngest
children is low: in 2018, only about 27% of Austrian children under three attended for-
mal childcare (UNECE, 2025). In Denmark, children are entitled to a slot from six months,
and in 2018 the enrollment rate under three was more than twice as high at 68% (UNECE,
2025).

Mothers' labor market behavior after childbirth shows patterns consistent with these in-
stitutional differences. Their participation rates in the core working ages (25-54) are lower
in Austria (76.4%) than in Denmark (81.8%). The differences in working time among moth-
ers are even larger. In 2021, 41% of employed mothers in Austria worked part-time, com-
pared to only 9% in Denmark (Appendix Table A.2). Re ecting these patterns, the child
penalty in earnings is much larger in Austria. The arrival of children leads to a long-run
gender gap in earnings of about 50% in Austria compared to 20% in Denmark (Kleven
et al., 2019a). Also, the breastfeeding patterns mirror these institutional contrasts: while
initiation is nearly universal in both countries (about 97% of mothers), continuation is sub-
stantially higher in Austria than in Denmark (Appendix A).

These institutional and behavioral differences coincide with equally distinct social norms.
Austrians hold more conservative views on family and gender roles than Danes. This insight,
for example, follows from the 2002=2012 ISSP survey data. One dimension in which dif-
ferences emerge is individuals' views on the compatibility between maternal employment
and family well-being. Far more women in Austria strongly agree that preschool children
suffer if the mother works (25% Austrians vs. 6% of Danes), and fewer believe that working
mothers can maintain a warm relationship with their children (47% vs. 61%). Another di-
mension concerns gender identity and preferences. Austrian women are slightly more likely

"There is a signi cant difference in the suicide rates for men. Itis higher for Austria (24.1 cases per 100,000
population) than Denmark (19.6).



to agree that what most women really want is a home and children (9% vs. 7%). Appendix A
provides more results, separately for men and women.

Beyond these attitudinal differences, the two countries also differ in key demographic
patterns. During our sample period, Denmark's fertility was consistently higher than Aus-
tria's, and Danish women had their rst child at a later age on average (Appendix Table A.4).

3 Data sources, outcomes, samples, and descriptives

We next outline the data sources, de ne the outcome variables and samples, and present
descriptive statistics.

3.1 Data sources

For Austria, we combine two administrative datasets. The rst is the “Austrian Social Secu-
rity Database” (ASSD). These administrative records span the period 1972—-2021 and allow
us to observe employment and childbirth histories for the universe of Austrian women.
The second dataset is provided by the “Austrian Health Insurance Fund” (“Osterreichische
Gesundheitskasse”, hereafter OGK). The OGK insures the vast majority of employed people,
their dependents, and all non-employed residents, covering about 82% of the population.
We have access to the OGK data for the entire population of Upper Austrid. These data
cover roughly one million individuals and include all prescribed drugs, physician visits, and
hospital stays between 1998 and 2016. The coding of therapeutics follows the ATC classi -
cation system, which ensures comparability of outcomes between Denmark and Austria.

The Danish data also come from two sources. First, we use register data from “Statistics
Denmark,” covering the entire population of persons registered in Denmark between 1986
and 2022. Hence, our primary data source is the population register, which includes the
exact birthdates, a unique personal identi er, and links to the legal mother and father. These
features allow us to identify the family links necessary for estimation. We supplement these
data with further information on the place of residence, earnings, labor market attachment,
civil status, contacts with the health system, and diagnoses from general and psychiatric
hospitals. Second, we use ATC-coded prescription drug data from the “Danish Health Data
Authority.”

3.2 Main outcome

Using these data, we construct our primary outcome variable as a dummy indicating whether
an individual received an antidepressant prescription in a given year (ATC code NO6A). Our

8Upper Austria is one of nine federal states in Austria and accounts for about one-sixth of the Austrian
population and workforce. Until 2020, each state had its own regional health insurance fund. That year, the
government merged the nine regional funds into the OGK.



paper focuses on this outcome for several reasons. First, antidepressant prescriptions are a
clear indicator of mental health problems. They require a physician's assessment and cannot
be obtained without a documented indication. Moreover, unlike survey-based measures,
prescription data are not subject to self-reporting or recall bias. Second, antidepressants
are the rst-line treatment for depression and anxiety.° These conditions are sensitive to
social and economic stressors that can emerge during the transition to parenthood (such
as sleep deprivation, nancial strain, and work-family con ict). Third, depression and anx-
iety are by far the most prevalent and, therefore, the most policy-relevant mental health
problems among working-age adults (World Health Organization, 2025). Fourth, antide-
pressants are readily accessible in routine primary care in both Austria and Denmark. As a
result, prescription data capture a broad population of people with mental health problems.
Hospital diagnoses, often used as a measure when prescription data are unavailable, only
re ect more acute cases and, therefore, miss most mental health patients. Diagnosis data
are also less comparable across settings. Fifth, prescription records are universally available
for all individuals in our study population and, through harmonized ATC codes, are directly
comparable across Austria and Denmark. Sixth, neither country uses automatic re lls, and
prescriptions specify package sizes rather than intended duration’® This feature allows us
to study the persistence of mental health problems over time.

3.3 Samples

A key step in our analysis is constructing similar estimation samples for both countries to
facilitate comparability. Our approach is to (a) construct an estimation sample for Austria
and (b) adapt the Danish sample to the Austrian one. The Austrian data serve as a starting
point because they are more limited in sample length and detail.

We construct the Austrian sample in a step-by-step process. First, we start with a dataset
containing all parents with a rst-born child between 2002 and 2007. We focus on this
period because the health data cover only 1998 to 2016, and we aim to analyze behavior in
four years before birth and nine years after birth. Second, we merge the health data with the
dataset from step one. Third, following Kleven et al. (2019a), we construct a fully-balanced
panel. Consequently, our nal estimation sample includes parents insured with the OGK
throughout the entire 14-year period. Fourth, we drop all parents who were younger than
18 or older than 55 when they had their rst child. We focus on this age group because

SWe focus on antidepressants rather than all psychotropics because the broader category bundles medica-
tions for rare and/ or acute conditions (such as schizophrenia or bipolar disorder). Many of these disorders
have a stronger biological and genetic component and, thus, are likely to respond less to the stressors of
parenthood. Including these heterogeneous drug classes would blur interpretation rather than sharpen it.

010 Austria, patients pay a prescription fee for medicines, amounting to e 6.85 (2023) per item. If the
market price of a prescribed medicine is lower than the prescription fee, the patient only pays the market
price. In these rare cases, our data do not record the medicines dispensed. Low-income patients are exempt
from the prescription fee. We observe all dispensed medicines for this group, regardless of their market price.
In the Danish data, we observe all prescription medicines dispensed at pharmacies.



Table 1: Summary statistics

Austria Denmark

Women Men Women Men
A. Socioeconomic variables
Age at birth 28.16 30.86 28.83 30.94
Birth year 2,004.59 2,004.42 2,004.52 2,004.50
Married at birth 0.41 0.65 0.42 0.43
Annual wage (1,000 EUR) two years before birth 19.46 25.97 23.11 31.58
Employed two years before birth 0.97 0.99 0.93 0.92
B. Primary outcome
Any antidepressant prescription (%) two years before birth 2.97 1.61 3.23 1.65
C. Outpatient physician visits (fractions)
GP visit two years before birth 0.82 0.74 0.95 0.75
Neurologist or psychiatrist visit two years before birth 0.03 0.02 0.02 0.01
Gynecologist and urologist visit two years before birth? 0.69 0.06 0.10
Other specialist visit two years before birth 0.71 0.56 0.79 0.68

Notes: This table shows descriptive statistics for our Austrian and Danish estimation samples. It considers men and women separately. More-
over, it presents arithmetic means for (a) a selection of socioeconomic variables, (b) our main outcome variable, and (c) the probabilities of
different outpatient physician visits. All birth-related variables refer to the rst child's birth.  2In Denmark, we cannot observe urologists in
outpatient settings.

we are interested in the impact of children on the working-age population. A limitation of
the Austrian data is that we observe fathers only if their children were born in wedlock or
if we can identify them through other means (e.g., if they claim certain tax deductions or
co-insure their children). To verify that this restriction is not driving differences in results
between Austria and Denmark, we also provide estimates for married parents alone.

Following the construction of the Austrian sample, we align the Danish sample with
the Austrian one in terms of years of observation, years of births, and age at rst birth.
Therefore, we merge all birthdates to mothers and fathers aged 18 to 55 years at birth and
keep the rst births from 2002 to 2007. Again, we construct a balanced panel of four years
before and nine years after the rst birth, yielding a second panel spanning from 1998 to
2016. In Denmark, we can match children to all fathers.

3.4 Descriptive statistics

Table 1 summarizes the descriptive statistics of our estimation samples. Both countries have
similar average ages at birth and comparable employment statuses two years before birth
(Panel A). Women in both countries are also more likely than men to visit outpatient physi-
cians (Panel C). We observe this pattern for general practitioners, mental health specialists,
gynecologists, and other specialists! The table also demonstrates institutional and demo-
graphic differences. First, Austrian men seem to be more likely to be married at birth than
the Danes. However, this nding is due to the limitation that our data does not include all
unmarried fathers in Austria. For women, we do not nd signi cant differences in mari-

I Austrian women routinely visit gynecologists, while Danish women see their GPs for standard gyneco-
logical screenings. We cannot identify outpatient urologists in the Danish data. Telemedicine is much more
widely available in Denmark than in Austria.



tal status between the two countries. Second, Austrian parents earn less than their Danish
counterparts, but wages are hardly comparable across the two countries due to differences
in economic contexts (such as living costs). Third, consistent with the Eurobarometer sur-
vey evidence, we nd that the probability of taking medication (here: antidepressants) is
comparable in Austria and Denmark (Panel B).

4 Impact of parenthood on mental health

This section presents our estimation strategy and reports the baseline results. We then
examine robustness, mechanisms, and heterogeneity.

4.1 Event study methodology

To measure the impact of parenthood on mental health, we would ideally like to parent-
hood randomly. As such experiments are not available, we apply the standard approach of
Kleven et al. (2019a,b) to our setting. This method is suited to trace out the overall dy-
namic impacts of parenthood on mental health and gender inequality.’> The key idea of
this approach is that, although fertility is not exogenous, childbirth should generate sharp
changes in the outcome that are arguably orthogonal to the unobserved determinants of the
outcome. Following this rationale, Kleven et al. (2019a,b) propose an event study approach
that exploits changes around the birth of the rst child for identi cation.

The estimation strategy proceeds in three steps. In the rst step, we assess the impact
of parenthood on the probability that mothers m get antidepressant prescriptions. For that

m
purpose, we de ne Y3}

as a binary variable indicating whether or not mother i of age a
gets such a prescription in calendar years at event time t (measuring the time relative to
the year of the rst child's birth). Using this notation, we estimate the following regression

for the balanced sample of women with children:

X X
YI = ovent LlEVENt= t]+ 'y“ear 1[year= g
eveng 2 %ar (1)
+ zge 1[age: ais]+ Uirzt-
age

The rst term on the right-hand side of equation (1) captures event dummies, the second
term re ects year dummies (to control exibly for time trends in prescriptions), and the
third term denotes age dummies (to factor out life-cycle effects). The event timet = 2

12 Alternatively, one could use in vitro fertilization as an instrument for becoming a parent (Footnote 3).
However, as this approach relies on a speci ¢ population and speci c compliers, it is not appropriate to examine
the impacts of parenthood on overall gender inequality. Other standard instruments, such as twin births or
sibling sex, also cannot identify the overall impact of parenthood on mental health or gender inequality (Kleven
et al., 2019a,b). Instead, they identify the marginal effects of the second or third child on various outcomes.



serves as the reference period? If the non-child prescription path is smooth conditional on
controls, the estimates of the parameters " identify the total impacts of parenthood on Y, [}
at event time t.

In the second step, we estimate model (1) on the sample of fathersf , obtaining the cor-
responding coef cient estimates ~ tf Asf , and A;S. Note that while the approach is anchored
in the event of the rst childbirth, the longer-run effects incorporate the impacts of subse-
quent children. We present the step-one and step-two estimates in two forms: First, we plot
the coef cients " " and “tf acrosst in levels, illustrating the impacts on the share of parents
with antidepressant prescriptions (in percentage points). Second, we express these level
effects as percentage deviations from parents' counterfactual prescription probability in the
absence of children (in percent). Speci cally, we construct parent i of gender g 2 fm, fgs
counterfactual as the predicted value of the I:c,)utcome when setting the event-dummy effects

g ~g

to zero: Y,

st = year year l[year= g+ "9 1[age= a]. The resulting average

age age
percentage effect at event timet is: &; :E[\thji]. 'I?he absolute effects measure changes in
the prevalence of mental health problems, indicating the additional public health burden
associated with parenthood. The relative effects instead scale these changes by counter-
factual risk. This scaling allows comparisons across groups with different counterfactual
prescription levels.

In the third step, we estimate the parenthood penalty in antidepressant prescription at
event time t. In levels, the de nition of the penalty is:

R="T o @

Intuitively, Pt' re ects the extent to which the impact of parenthood on the probability of
prescription for mothers exceeds that for fathers (in percentage points). Moreover, we de ne
the relative penalty as follows:

~m A~ f

P= = — 3)
COEYGIY ELYLit

The relative penalty shows the proportional increase in prescriptions for mothers compared
to fathers (in percentage points).

The penalties are identi ed if, conditional on age and year xed effects, prescriptions for
mothers and fathers would have followed parallel trends in the absence of childbirth.** We

BThere are potential risks of taking certain antidepressants during pregnancy. Therefore, we expect to
observe a drop in the prescription probability in the pre-birth year, and we use t = 2 as our reference period.
YFormally, write P = 2+ 2 where  denotes the causal effect of parenthood for genderg 2 f m, fg

ateventtime t, and ¢ captures any remaining non-child-related change att. Moreover, let { = E[Y j t]

denote the true counterfactual prescription probability (with ?> 0). Pt' isidentied when "= tf (parallel

trendsin levels), and P, isidentiedwhen "= = f: tf (parallel trends in proportional terms). In addition,

under the within-gender smoothness assumption, "= f = 0, both Pt' and P, have a causal interpretation.
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Figure 1: Impacts of parenthood on antidepressant prescriptions

Austria

(a) Impacts on prescriptions (PP) (b) Impacts on prescriptions (PCT)

Denmark

(c) Impacts on prescriptions (PP) (d) Impacts on prescriptions (PCT)

Notes This gure shows the estimated impacts of parenthood on antidepressant prescriptions before and after
the birth of the rst child. Figures 1a and 1b show results for Austria, and Figures 1c and 1d for Denmark.
Moreover, Figures 1la and 1c report effects in percentage points { {), while Figures 1b and 1d report relative
effects in percent (‘{:E[\N(ijstjt]). The dashed lines refer to mothers (j = m) and the solid lines to fathers
(j = ). We obtain the event time coef cients by estimating regression (1) on a balanced sample of parents
who have their rst child between 2002 and 2007. The shaded areas represent 95% con dence intervals based
on robust standard errors. The top-right corner of each gure also shows effects at event timet = 9.

provide robustness checks to guard against the possibility that the age and year dummies do
not absorb all factors driving differences in trends between men and women. For example,
we use individuals without children as a control group to account for potential non-child-
related trends in our mental health outcomes.

4.2 Baseline estimates of parenthood penalties

Figure 1 depicts the impacts of parenthood on mothers' (dashed lines) and fathers' (solid
lines) antidepressant prescription probability for Austria (top gures) and Denmark (bot-

tom gures). Figures la and 1c report the event-time-speci ¢ coef cients ~" and ‘tf as

t
percentage-point effects. By contrast, Figures 1b and 1d show the same impacts relative to
the counterfactual prescriptions without children: ~ {“=E[\7i;”tjt] and ‘I=E[ \?i;jt].

The patterns showcase parenthood penalties in antidepressant prescriptions in Austria
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and Denmark. In both countries, prescriptions for mothers and fathers evolve in parallel
before the rst birth (after netting out life-cycle and year effects). At the time of birth,
mothers' prescription probability drops signi cantly by 1.3 percentage points (Austria) and
1.4 percentage points (Denmark) relative to the counterfactual.*® This decline likely occurs
because taking certain antidepressants during pregnancy and breastfeeding carries poten-
tial risks or is not always recommended. Fathers do not exhibit a corresponding dip. The
rst two post-birth years for mothers mainly re ect a rebound from the temporary reduc-
tion in medication around delivery. During this period, mothers' prescriptions increase more
steeply than fathers' but largely remain below the implied counterfactual without children
(zero line). Fathers, by contrast, start from their baseline and follow a gentle upward trend.
From about the third year onward, however, the point estimates for mothers exceed those
for fathers, giving rise to parenthood penalties in prescriptions that then grow steadily over
time.® The 95% con dence intervals for the percentage-point estimates of mothers and
fathers no longer overlap after roughly three to four years after birth, and the intervals for
the percentage effects diverge a bit later. This pattern suggests that the absolute effects ma-
terialize slightly earlier than the relative ones. In conclusion, aside from minor differences
in timing, the overall patterns are strikingly similar in both Austria and Denmark.

In terms of magnitudes, the effects are substantial in size: In Austria, nine years after
the rst birth, mothers' antidepressant prescriptions are almost 5.0 percentage points (or
165.9%) higher than the implied counterfactual without children. 1’ For men, the corre-
sponding increase is about 2.1 percentage points (or 68.3%). These differential impacts of
parenthood translate into substantial parenthood penalties in antidepressant prescriptions.
The parenthood penalty in the ninth year after birth, de ned as the difference between
mothers' and fathers' impacts, is Pg', = 2.9 percentage points in levels orP, = 98.6 percent-
age points in relative terms. Due to children, Austrian mothers are 2.9 percentage points
more likely to get antidepressants than Austrian fathers. Put differently, the increase in
mothers' prescriptions compared to their childless counterfactual is 98.6 percentage points
larger than the corresponding increase for fathers.

Quantitatively, the impacts of parenthood on both mothers and fathers appear somewhat
weaker in Denmark than in Austria. Nine years after birth, Danish mothers only experience
a 2.7 percentage point (or 62%) increase in the probability of receiving antidepressant pre-
scriptions. By contrast, Danish fathers' probabilities rise by only 0.8 percentage points (or

15The dip in prescriptions in the year of birth most likely masks an increase in postpartum depression. The
reason is that breastfeeding mothers may refrain from taking antidepressants.

®Note that in one case, mothers' effects surpass those of fathers from the fourth rather than the third year
after childbirth: the percentage speci cation for Denmark. The difference between the percentage-point and
percentage effects is due to the relatively larger counterfactual prescription propensity for women.

17As described in Section 4.1, we compute percentage effects relative to the implied counterfactual pre-
scription probability in the absence of children (rather than relative to the observed mean att = 2). This
approach accounts for life-cycle trends and secular trends in prescribing, ensuring consistent interpretation
across groups and event times.
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28%). Consequently, the implied penalties are P, = 1.9 and P, = 34.8 percentage points.
We conclude that although the penalties are smaller in Denmark, the differences between
Austria and Denmark do not reduce the burden on mothers enough to close the gender
disparities entirely (even Danish mothers face penalties). The parenthood penalty in an-
tidepressant prescriptions, thus, seems to be a resilient phenomenon that persists across
two different societal contexts.

Given the observed effect dynamics, two questions arise naturally. The rst question is
why the effects begin to increase after birth and continue to grow over time. Our intuition
is that a multitude of factors contribute to this pattern. The development of depression is
not an instantaneous process, and there is some delay after the onset of the disorder until
antidepressants are prescribed. Moreover, the treatment of being a parent likely unfolds
and intensi es in the years after birth. At the same time, counteracting honeymoon effects
may fade. Also, the probability of a health shock in children increases over time. Finally, but
perhaps most importantly, subsequent fertility could also play a critical role. The demands
and challenges of parenthood likely intensify with the number of children, and we indeed
nd suggestive evidence in line with this hypothesis. Appendix Figure G.1 separates the
Danish sample by the total number of children, information available only in Denmark. The
gure suggests that subsequent fertility drives the continuous increase in antidepressant
prescriptions four or more years after the birth of the rst child. This mechanism, however,
cannot explain the larger penalties in Austria. Austrian women had lower fertility than
Danish women during our sample period (Table A.4). Hence, despite having fewer children,
Austrian women experience more substantial increases in antidepressant prescriptions.

The second question is whether the penalties persist beyond the ninth year after birth.
This topic is pertinent because economists typically view children as long-term investments:
while the costs of parenting may concentrate in the early years, mental health bene ts may
emerge later. For Denmark, we follow parents for up to 25 years after birth. Exploiting
this feature, Appendix B provides suggestive evidence that the adverse effects on mothers'
prescriptions prevail for decades after the rst birth. Instead, fathers exhibit only small and
stable increases in their prescription rates. This pattern points to lasting gender differences
in the effects of parenthood.

4.3 Speci cation checks

Our rst robustness check explores whether the patterns observed in Figure 1 mirror gen-
eral trends unrelated to parenthood that our age and year controls fail to capture. To that
end, we assign placebo birth events to childless individuals to match them with parents, and
then examine whether similar patterns emerge around these hypothetical events. If such
patterns do appear, we likely cannot ascribe the estimated baseline impacts solely to parent-
hood. Appendix C discusses the empirical approach and presents the results. In contrast to
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our baseline estimates, we nd no changes in women's and men's antidepressant prescrip-
tions around the placebo event (Appendix Figure C.1). As an extension, we use childless
individuals with assigned placebo births as a control group in a difference-in-differences
event study design (Klevenet al., 2019b). This estimator compares changes over time for
those with children (treatment group) to changes for childless individuals with assigned
placebo births (control group). Reassuringly, for both countries, we nd point estimates
that are very comparable to the baseline results (Appendix Figure C.2)!® The evidence
indicates that non-child trends do not confound our baseline estimates.

A second robustness check addresses the fact that we cannot link all Austrian fathers
to their children. To assess whether this limitation drives our ndings, we re-estimate our
results in a sub-sample where linkage is complete: married parents. All results are ro-
bust (Appendix Figure G.2). Most importantly, in both countries, mothers face parenthood
penalties in prescriptions. Note that this exercise does not aim to ensure full cross-country
comparability, as selection into marriage may differ across contexts. Instead, it veri es that
our main conclusion holds in a subsample without linkage limitations.

To further establish the credibility of our results, we plot the raw data as a third plausibil-
ity check (Appendix Figure G.3). The gure reveals parenthood penalties in both countries,
showing that our main conclusion is even evident in the raw data.®

4.4 Parenthood penalties: Actual differences in mental health?

A key question is whether the parenthood penalties in prescriptions capture genuine differ-
ences in mental health. We, therefore, we discuss several alternative explanations. Impor-
tantly, receiving an antidepressant prescription requires that an individual rst experiences
mental distress, then seeks medical care, and ultimately obtains treatment. The penalty
we observe would not indicate a true decline in mental health if (a) fathers are equally dis-
tressed but substantially less likely to seek help and obtain treatment, (b) childbirth leads to
a sharp increase in detection among mothers but not fathers, or (c) antidepressant prescrip-
tion is a poor proxy for mental distress. We discuss each of these alternative explanations
in turn.

The rst alternative explanation (a) is that the penalty re ects general gender differences
in help-seeking or treatment (e.g., due to stigma). A simple bounding exercise, however,
shows that explaining the entire gap through this channel would require Austrian (Danish)
mothers to be about 136% (238%) more likely to seek help and receive treatment than
equally distressed fathers?® Survey evidence from the Special Eurobarometer 246 (Euro-

18Because we estimate additional parameters and interaction terms, the con dence bands are wider. How-
ever, the parenthood penalty is still signi cantly positive in both countries.

9The raw event-time pro les for men and women are of similar magnitude in Austria and Denmark. How-
ever, they mix the effects of parenthood with life-cycle patterns and secular changes in prescriptions. Because
age and year drifts differ across genders, we cannot interpret the raw estimates as parenthood penalties.

20The calculation assumes that mothers and fathers experience the same underlying deterioration in mental
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Table 2: Survey-based evidence on help-seeking behavior among women and men

Pooled sample Austria Denmark
Respondent is male 0.018 0.000 0.012 0.020 0.014 0.009
(0.051) (0.050) (0.071) (0.071) (0.073) (0.071)
MHI-5 score 0.012%** 0.014*** 0.010***
(0.002) (0.004) (0.004)
No. of observations 345 345 193 193 152 152
Mean of dep. variable 0.304 0.304 0.332 0.332 0.270 0.270
Adjusted R? -0.003 0.058 -0.005 0.065 -0.006 0.041

Notes: This table summarizes estimation results from OLS regressions. The estimation sample includes
Eurobarometer respondents from Austria and Denmark with an MHI-5 score below 52 points. The
dependent variable is a binary variable equal to one if the respondent answers yes to the following
question “In the last 12 months, did you seek help from somebody in respect of a mental health problem?
and zero otherwise. The main explanatory variable is a dummy indicating that the respondent was a
men. Robust standard errors are reported in parentheses. *** p< 0.01, ** p <0.05, * p<0.1.

barometer, 2006), which jointly records mental health (MHI-5) and help-seeking, suggests
that such enormous gender differences in help-seeking are implausible: Among individuals
with poor self-reported mental health (MHI-5 score below 52), women are no more likely
than men to report seeking professional help (Table 2; Appendix Figure G.4). There is also
no evidence that men substitute professional care with self-medication: measures of sub-
stance use-related disorders and prescriptions for drugs used in addictive disorders do not
show gender differences (Appendix Figure G.5). Moreover, the fact that the mental health
penalties increase with additional children (Figure G.1) also speaks against a help-seeking
explanation. To explain such a pattern with help-seeking, mothers would have to become
progressively more likely to seek treatment with each birth (conditional on distress). Such
parity-speci c shifts in help-seeking are, however, dif cult to reconcile with plausible mech-
anisms. Instead, stress and caregiving burdens naturally intensify with parity. Together,
these ndings suggest that differential help-seeking cannot explain the parenthood penalty.
The second alternative explanation (b) is that the penalties occur because childbirth in-
creases detection among mothers (e.g., by leading to more help-seeking or greater contact
with the healthcare system). The evidence also does not support this interpretation. First,
after childbirth, mothers' probability of visiting a general practitioner (GP) increases by less
than fathers' (Figures 2a and 2b).2* Thus, the penalties are unlikely to result from mothers

health after childbirth. Then, any observed differences in the effects must come entirely from differences in

treatment probabilities. Formally, changes in prescriptions satisfy ¢ ¢ py, where ?is the observed

event-study effect for genderg 2 fm, f g, p,?,l is the (unobserved) change in mental health, and tg is the

treatment probability. If  py = p{,l, then "= tf = = tf Using the observed nine-year effects, this ratio

equals 5.0-2.1 2.36 in Austria (136% more likely) and 2.7 =0.8  3.38 in Denmark (238% more likely).

2INote that GP visit data from Austria and Denmark are not directly comparable: GPs in Denmark con-
duct various gynecological examinations, whereas specialists in Austria undertake these procedures. This
distinction, with GPs in Denmark performing such examinations, may also explain why the pre-trends differ
somewhat for Danish men and women.
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Figure 2: Impacts of parenthood on visits of certain physicians

(a) Impacts on GP visit in Austria (PP) (b) Impacts on GP visit in Denmark (PP)

(c) Mental health specialists in Austria (PP) (d) Mental health specialists in Denmark (PP)

(e) Other specialists in Austria (PP) (f) Other specialists in Denmark (PP)

Notes This gure shows the estimated impacts of parenthood on the probability of a certain outpatient physi-
cian visit before and after the birth of the rst child (in percentage points). Figures 2a, 2c, and 2e focus on
Austria; Figures 2b, 2d, and 2f on Denmark. The dashed lines refer to mothers { = m) and the solid lines
to fathers (j = f). Figures 2a and Figures 2b show the effects for GPs, Figures 2c and 2d for mental health
professionals, and Figures 2e and 2f for other specialists. We obtain the event time coef cients from estimating
regression (1) on a balanced sample of parents who have their rst child between 2002 and 2007. The shaded
areas represent 95% con dence intervals based on robust standard errors. The top-right corner of each gure
also shows percentage effects at event time = 9.

increasing their help-seeking with GPs more? More generally, because GPs are the primary
prescribers (AT: 84%; DK: 88%), the evidence also speaks against broader increases in help-
seeking. Second, postpartum screening cannot explain our results. Denmark offers a nurse
home visit program and Austria a well-child program, both of which increase contact with
the healthcare sector in the rst year after birth. 2% If these programs were driving our nd-

22Thus, conditional on seeing a GP, mothers' probability of receiving antidepressants is higher post-birth.
2%|n Denmark, the nurse home visit program is available within the rst year after childbirth. The rst visit
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ings, we should see an immediate spike in prescriptions in the rst post-birth year. Instead,
there is no such immediate spike (Figure 1). Moreover, prescriptions continue to rise even
several years after childbirth, when postpartum screening no longer plays a role. Because
any antidepressant prescription requires a doctor visit, such programs would also show up
as a more substantial rise in mothers' GP visits than in fathers' (Figures 2a and 2b). Third,
we nd similar penalties for Danish adoptive mothers (Subsection 4.5). Adoptive parents
have fewer routine contacts with the healthcare system: they do not experience medical
visits linked to the physical consequences of childbirth, and they are not automatically en-
rolled in the nurse home visit program. Instead, they must actively contact the municipality
to initiate support. Consequently, they are also not covered by routine postpartum depres-
sion screening. Finding similar penalties for adoptive mothers, thus, strengthens the case
that our results do not simply re ect increased detection.

The third alternative explanation (c) is that antidepressant prescriptions are a poor proxy
for mental health. To address this, we rst examine other outcomes that directly re ect
mental health problems. For example, parenthood penalties also appear in the probability
of consulting a psychiatrist or neurologist. From about the fourth year after childbirth, this
probability is higher for mothers than for fathers (Figures 2c and 2d). Second, we demon-
strate that there are no penalties for placebo outcomes. For instance, we nd no evidence
that mothers' visits to other specialists increase more than fathers' (Figures 2e and 2f).
Likewise, parenthood has little effect on prescriptions of other nervous system drugs that
are less directly related to mental health problems (Appendix Figures G.6 and G.7). These
observations suggest that the penalties are speci c to mental health. The only signi cant
penalties occur for psychoanaleptics and analgesics. These are, however, categories that
include drugs for depression, anxiety, or bipolar disorder, consistent with mental health ef-
fects* In sum, the results indicate that the prescription penalties re ect genuine differences
in mental health.

4.5 Parenthood penalties: Effects of giving birth or of having a child?

This section examines two potential explanations for the emergence of parenthood penalties
in prescriptions. The rst relates to the psychological demands of having and raising a child.

typically takes place four to ve days after birth, and the nurse conducts postpartum depression screening
during the second month. If the screening indicates an elevated risk, nurses advise mothers to follow up with
their general practitioner for further evaluation and support. Austria does not have a comparable structured
screening for maternal mental health. Instead, a well-child program (the “Mutter-Kind-Pass”) requires pedi-
atric check-ups through the child's fourth year. However, the program's focus is on children, and the program
does not include a formal mandatory screening for postpartum depression (Zechmeister-Kosst al., 2025).
240ne might wonder why we do not observe parenthood penalties in psycholeptics, which are partly used
to treat mental health problems. The likely reason is that these drugs are mainly used for acute, short-term
symptoms (e.g., insomnia, acute anxiety) and are generally discouraged for long-term treatment because of
dependence risks (particularly among women of childbearing age). By contrast, antidepressants are the rst-
line treatment for persistent mood and anxiety disorders. Our estimates capture sustained changes in mental
health after childbirth. Hence, it seems plausible that effects appear in antidepressants but notin psycholeptics.
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Parenthood imposes additional childcare responsibilities on mothers (Guryanet al., 2008;
Borra et al., 2021), disproportionately disrupts their routines and labor supply (Angelov
et al., 2016; Kleven et al., 2019a,b), and may sometimes create a double burden of paid
work and childcare. It can, thus, increase mothers' cognitive load and stress (Orcharcet al.,
2023), strain their relationships, and lower their job satisfaction and income. The second
explanation concerns the potential biological effects of giving birth. Only women experience
the physical and hormonal changes associated with pregnancy, delivery, and breastfeeding.
All these factors likely have immediate short-term effects but may also persistently affect
mothers' mental health.?®

Perhaps the most prominent biological driver that could create adverse effects on mental
health is postpartum depression. By de nition, this type of depression occurs within four
weeks after childbirth but can, in principle, lead to chronic depression (Vliegen et al., 2014,
Slomian et al., 2019; Mughal et al., 2022). However, the patterns in Figure 1 are unlikely
the result of postpartum depression alone. If only postpartum depression explained the
decline in mothers' mental health, the impacts on the prescription probability should spike
inthe rstyear after childbirth, with no further increase thereafter. 2® Instead, the estimated
adverse effects only emerge after the rst child reaches the age of three and increase over
time. Our key outcome (antidepressant prescriptions) is arguably also not the most powerful
measure of postpartum depression. The reason is that this form of depression occurs shortly
after childbirth, when many mothers should not take antidepressants for medical reasons.

Despite these considerations, we conduct two tests to explore whether postpartum de-
pression drives the effects on antidepressant prescriptions. The rst check excludes mothers
diagnosed with postpartum depression from our analysis. The prescription dynamics and
the sizes of the parenthood penalties are unchanged (Appendix Figure G.8). The second test
uses a binary indicator for whether personi receives the very rst prescription in year sand
event time t as an outcome in model (1). This approach allows us to accurately identify the
onset of antidepressant therapy, offering a clear distinction between immediate postpartum
depressive episodes and mental health issues that emerge or require medication later. Con-
trary to the hypothesis that postpartum depression is driving our effects, parenthood affects
rst prescriptions well beyond the rst year after birth (Appendix Figure G.9). 27 This result
also speaks against the hypotheses that our effects stem solely from postpartum screenings
or from birth-related mental-health shocks that lead to drug dependence. In both cases, we

25For example, long-lasting postpartum health complications or changes in brain structures and hormonal
levels could affect mental health. Indeed, pregnancy and childbirth induce changes in hormones and gray
matter linked to maternal attachment (Numan and Insel, 2003; Feldman et al., 2007; Hoekzemaet al., 2017).

28|ncreasing effects in later years may either re ect (a) that mothers begin treatment after the typical post-
partum depression period or (b) that they experience postpartum depression after having additional children.
To exclude the latter possibility, Appendix Figure G.1 focuses on parents with one child. In support of (a), the
adverse effect of parenthood in one-child families emerges after two years and grows over time.

27\We cannot conduct a similar analysis for Austria. The reason is that our health data starts in 1998. Thus,
the prescription history is incomplete, and we cannot identify rst prescriptions consistently across cohorts.
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Figure 3: Impacts of parenthood by adoptive status

(a) Impacts for biological parents (PP) (b) Impacts for adoptive parents (PP)

Notes This gure focuses on Denmark and shows the estimated impacts of parenthood on antidepressant
prescriptions by the adoption status (in percentage points). The dashed lines refer to mothers { = m) and
the solid lines to fathers (j = f). We obtain the event time coef cients from estimating Appendix regression
(D.1) on a balanced sample of parents who have their rst (adopted) child between 2002 and 2007. We
match the sample of adoptive parents to the sample of biological ones (Appendix Section D.1). Moreover,
the model interacts the event dummies with an indicator for adopted families and identi es the year and
age dummies from the pooled sample. The shaded areas represent 95% con dence intervals based on robust
standard errors. The top-right corner of each gure also shows percentage effects at event timet = 9.

would expect rst prescriptions to peak after birth and slowly fade over time. Instead, the
gure demonstrates that most of the new parenthood-induced prescriptions among moth-
ers arise several years after birth. In addition, returning to the argument that prescriptions
are unlikely to capture postpartum depression for medical reasons, note that Figures 2c
and 2d consider an outcome that does not have this property: the decision to visit mental
health professionals. Parenthood also affects mothers' probability of visiting such doctors
in the long and not the short run, suggesting that this outcome also captures effects beyond
postpartum depression.

The last and most general step of our analysis more systematically seeks to separate the
psychological effects of having and raising a child from the biological effects of childbirth.
One approach to achieve this goal is to examine parenthood penalties within adoptive fam-
ilies (Kleven et al., 2021). By focusing on adoptions, we break all biological links between
mothers and children, ensuring that any remaining penalties are not the result of biology.
Although intuitively compelling, this type of analysis faces a key identi cation challenge.
Families with adopted children represent a speci ¢ subset of the population. Any poten-
tial difference in the parenthood penalty between adoptive and biological parents could
then re ect selection rather than biology. Similarly to Kleven et al. (2021), we address this
challenge with a matching approach that matches the sample of adoptive families to that of
biological ones based on a rich set of observables (see Appendix D for details). Another chal-
lenge is the sample size. Austrian families rarely adopt children (e.g., 265 cases in 2012),
and we cannot identify all of them in the data. Thus, our analysis focuses on Denmark.
Using the matching approach, Figure 3 demonstrates that mothers of adopted children face

19



similarly sized parenthood penalties as biological parents. Even if we cut all biological ties,
the parenthood penalties arise. This nding suggests that biological effects (such as post-
partum depression) are not the crucial driver of the gaps. Similarly, by de nition, we can
rule out that features of the healthcare system that only target biological mothers (such as
postpartum check-ups) or medical concerns about taking antidepressants before or during
pregnancy drive the prescription patterns for mothers of adopted children.?® In sum, as the
evidence indicates a limited role for biology, challenges associated with having and raising
a child most plausibly drive the penalties.

4.6 Parenthood penalties: Separations and non-employment?

Returning to the full sample of parents, we now examine two of these challenges associated
with having and raising a child. The rst is relationship strain and separations after child-
birth, likely re ecting the stress and role adjustments following birth. The second relates to
episodes of non-employment or withdrawal from paid work. Beyond nancial losses, being
out of work can reduce social interaction, purpose, and sense of achievement. To examine
the role of these two channels, we separately quantify the portion of the overall mental
health effect attributable to non-cohabiting parents (capturing relationship breakdowns)
and non-employed parents (capturing employment interruptions).

To do so, Appendix E introduces a descriptive decomposition framework. For each event
time, we estimate the share of the overall effect explained by a given subgroup (e.g., non-
cohabiting parents), along with a residual share capturing other factors. A subgroup con-
tributes more when it is larger or when parenthood has stronger effects on its members'
outcomes. Importantly, subgroup size can itself change over time (e.qg., if parenthood leads
to more separations). The subgroup contribution, therefore, re ects not only the effect's in-
tensity within the group but also its evolving share in the population. The residual, instead,
represents everything not explained by the subgroup of interest.

Figure 4 presents the decomposition results. It shows the portion of the overall effects
attributed to non-cohabitation (DK: Figures 4a-4b) and non-employment (DK: 4c-4d; AT: 4e-
4f). The Austrian data do not contain information on cohabitation status. Each of the Fig-
ures 4a-4f consists of two panels: the lower panel displays the subgroup's share in the pop-
ulation over event time, while the upper panel shows the decomposition of the parenthood
effects. More speci cally, in the upper panel, the color-shaded area represents the contri-
bution of the subgroup of interest (non-cohabiting parents or parents without income). By
contrast, the gray-shaded area captures the residual. The bold line additionally shows the

28 A possible worry is that mothers of biological children avoid antidepressants when attempting to conceive
due to medical concerns and return to their usual dosage levels post-delivery. This issue, however, is not
relevant for adoptive parents. Moreover, our main effects for biological parents are also unlikely to result
from such considerations. First, if true, such a concern should lead to pre-trends in our event studies. Second,
our DID approach suggests that future parents and those without children do not exhibit different pre-event
trends. Third, we nd similar parenthood penalties for visits to mental health professionals.
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Figure 4. Decomposition of the impacts of parenthood on prescriptions

Impacts for Denmark

(a) Non-cohabiting mothers (PP) (b) Non-cohabiting fathers (PP)

(c) Mothers without income (PP) (d) Fathers without income (PP)

Impacts for Austria

(e) Mothers without income (PP) (f) Fathers without income (PP)

Notes This gure decomposes the estimated impacts of parenthood on antidepressant prescriptions (in per-
centage points). Figures 4a and 4b focus on Denmark and show the results by cohabitation status (non-
cohabiting vs. residual), while Figures 4c and 4d focus on a decomposition by income status (without income
vs. residual). Figures 4e and 4f present the decomposition for Austria by income. In each gure, the color-
shaded area displays the contribution of the indicated (non-cohabiting parents or parents without income),
while the gray-shaded area captures the residual components (including contributions of the complementary
groups, baseline differences, and cross-period effects). A subgroup's contribution at event time re ects both
the change in the subgroup's antidepressant prescription rate (the within-group effect of parenthood) and
the group's share in the population at t. The bold lines show the total effect of parenthood at event time t,
which equals the sum of the subgroup contribution and the residual. We can calculate the total impacts from
regression (1) on a balanced sample of parents whose rst child is born between 2002 and 2007.
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overall effect of parenthood at event time t, our baseline estimate, which equals the sum of
the subgroup contribution and the residual.

The gure shows that although non-cohabiting and non-employed mothers account for
a noticeable share of the overall rise in prescriptions after birth, most of the increase occurs
among employed, cohabiting mothers. In Denmark, for example, non-cohabiting mothers
are responsible for approximately 35% of the total increase nine years after birth (Figure 4a).
The corresponding share among fathers even reaches around 65% (Figure 4b). These shares
are notable given that most parents live with a partner in a cohabiting relationship (lower
panels). Therefore, non-cohabiting parents appear to experience particularly large increases
in prescriptions. The analysis by employment status shows a similar pattern. In Denmark,
mothers and fathers without income account for around 30% and 38% of the increase (Fig-
ures 4c and 4d). In Austria, the corresponding shares are about 7% and 10% (Figures 4e
and 4f).

Appendix E provides complementary analyses that unpack and validate the decomposi-
tion results. First, we replicate the decomposition for the percentage effects. Second, we
extend the decomposition framework by further splitting the residual into three compo-
nents: contributions from the complementary group, baseline composition differences, and
cross-period spillovers from earlier to later periods. Third, as an alternative to the decompo-
sition approach, we use a simple mediation exercise that controls for potential mediators to
assess the extent to which they explain the effect. Speci cally, we include dummy variables
for having no income and not cohabiting.?® Across all approaches, the patterns remain con-
sistent: both separations and non-employment account for meaningful parts of the overall
rise in prescriptions, but neither can explain it in full.

Taken together, all the results suggest that the broader mental health costs of parenthood
extend beyond separations and temporary withdrawal from paid work. These events seem
to matter to some extent, but they are not widespread enough to fully explain our effects.
Instead, the remaining rise in prescriptions rather re ects broader strains associated with
the transition to parenthood or the challenge of combining work and family life.

4.7 Heterogeneity in the effects of parenthood

After analyzing the underlying channels, we now examine which groups of parents are most
vulnerable to the mental health consequences of parenthood. To that end, we conduct a
heterogeneity analysis by parents' background characteristics. The effects are widespread

2The two approaches answer different questions. Our baseline decomposition approach quanti es the
contributions of speci ¢ subgroups to the observed total effect, using their actual shares and outcome changes.
The mediation approach, instead, asks how large the total effect would be if speci ¢ mediating channels
were xed. This counterfactual interpretation relies on strong identifying assumptions, in particular that the
mediator is conditionally exogenous (i.e., no unobserved factors jointly affect the mediator and the outcome).
As this assumption is dif cult to justify, and our primary interest lies in describing the composition of the
observed effect, we use the decomposition framework as our baseline.
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across subgroups but clearly patterned by socioeconomic background. In both Austria and
Denmark, parents without tertiary education (ISCED 1 to 4) and those younger than the
median age at rst birth show markedly larger increases in antidepressant prescriptions
than highly educated and older parents (Appendix Figures G.10-G.11). By contrast, child
health seems to play little role. Using low birth weight as an indicator for infant health com-
plications (Currie, 2011; Hoynes et al., 2015), we document similar effects among parents
of low birth weight children and other parents (Appendix Figure G.12). Finally, we nd
limited differences by cultural background, using religious denomination as a rough proxy.
Speci cally, Muslim and non-Muslim parents show comparable trends in percentage esti-
mates (Appendix Figure G.13). However, among Austrians, similar percentage-point effects
translate into larger percentage effects because of lower counterfactual prescription rates.

5 Decomposition of the overall mental health gap

A well-established nding in medicine is the existence of a gender gap in mental health
problems (see, e.g., Piccinelli and Wilkinson, 2000; Nolen-Hoeksema, 2001; Van de Velde
et al.,, 2010; WHO, 2017; Churchill et al., 2020). For example, depression is roughly twice
as common among women as among men in most countries. This section explores the ex-
tent to which parenthood explains this overall gender gap in antidepressant prescriptions.
Speci cally, we decompose the overall gap among parents into a part attributable to parent-
hood (parenthood-related gap) and a part unrelated to it (residual gap). If the parenthood
penalties are well identi ed, the decomposition has a causal interpretation.

5.1 Decomposition framework

To decompose the overall gap, we follow a three-step procedure (Kleveret al., 2019b).3°
The rst step is to calculate the overall gender gap in antidepressant prescriptions for all
parents in our dataset (which starts in 1998) as:
f
ELYQ] ELY,]

= 100, 4
E[Y,] @

where Yil is a dummy variable indicating whether a mother (j = m) or a father (j = f)
received an antidepressant prescription in years. Notably, we calculate for the entire
population of mothers and fathers aged 18 to 55 at birth. The gap  consequently mea-
sures the percentage by which the average probability of mothers receiving antidepressants
exceeds that of fathers.

30we deviate from Klevenet al. (2019a) in two dimensions. First, because we observe a shorter panel, we do
not examine how the decomposition of the overall gap varies over time. Second, given our results for fathers,
our decomposition does not impose the assumption of no effect on fathers' mental health outcomes.
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In the second step, we estimate the overall gender gap we would have observed among
parents if mothers and fathers had never become parents ' (i.e., the residual gender gap).
This step requires estimating a counterfactual scenario without children. Our event study
models approximate this world: We estimate model (1) separately for mothers m and fathers
f, set the event-dummy effects to zero as in Subsection 4.1, calculate the corresponding pre-
dicted outcomes \?I’s“ and \7; and compute the residual gender gap unrelated to parenthood
as:

SAIEAN

= — 100. (5)
E[Y/]

IS

r

The intuition is that, under our identifying assumptions, the predictions Y; and \?IQ" re ect

the mental health outcomes fathers and mothers would have had without children. Conse-

quently, equation (5) approximates the gap among parents in a world without parenthood.
The last step is determining the parenthood-related gender gap among parents ° as:

Cc — I‘l (6)

Thus, we obtain the gap related to parenthood by correcting the overall gap among parents
with the gap among parents we would have observed without children ". If and '
are well identi ed, the remainder of the overall gap results from parenthood.

Two last points are essential to note. First, we de ne the overall gap (4) for all par-
ents with rstborn children through 2007, rather than considering our balanced sample of
parents with births between 2002 and 2007. We do this to capture the broadest possible
measure of gender inequality in prescriptions. However, to accurately decompose this gap,
we need counterfactual predictions for all parents, including those with rst children born
before 2002. Otherwise, we cannot consistently compute (5) and (6). For these predictions,
we follow Kleven et al. (2019a) and estimate model (1) on an unbalanced sample of all par-
ents that, in our case, encompasses all parents with rstborn children before 2007. Second,
as we use this alternative sample de nition for our decomposition analysis, the reported
levels of the gaps in Table 3 differ from those shown before (e.g., in Table 1). Moreover, we
previously reported average values for our baseline period ¢ = 2); we now consider all
event periods.

5.2 Decomposition results

Table 3 presents all the necessary ingredients for the decomposition analysis. Panel A focuses
on Austria, and Panel B on Denmark. Several features stand out. First, in both countries,
mothers are, on average, much more likely to receive antidepressants than fathers. Speci -
cally, in Austria, about 6.4% of mothers and about 3.5% of fathers receive antidepressants.
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Table 3: Decomposition of the overall gender gap in antidepressant prescriptions

Actual share of individuals Predicted share of individuals

who receive who receive antidepressants

antidepressants when having no children
A. Austria
Mothers 6.36% 4.98%
Fathers 3.50% 3.32%
Overall gender gap 81.50%
Residual gender gap 50.72%
Parenthood-related gender gap 30.78%
B. Denmark
Mothers 4.45% 3.06%
Fathers 2.44% 1.89%
Overall gender gap 82.40%
Residual gender gap 61.50%
Parenthood-related gender gap 20.90%

Notes This table presents all the ingredients for the decomposition analysis. Panel A focuses on Austria, and
Panel B on Denmark. The table shows the average shares of mothers and fathers who receive antidepressants,
the predicted shares we would have observed if mothers and fathers had never become parents, the overall
gender gaps in antidepressant prescriptions among parents that follow from equation (4), the predicted resid-
ual gender gaps among parents that we calculate using equation (5), and the parenthood-related gender gaps
we obtain from equation (6). We calculate all values for an unbalanced sample of all parents with rstborns
before 2007.

In Denmark, the gures are 4.5% and 2.4%, respectively. Second, the resulting overall gen-
der differences in antidepressants are large. The probability of antidepressant prescription
among Austrian mothers is about 81.5% higher than among Austrian fathers. The corre-
sponding gap in Denmark is 82.4%. Third, we predict that in a hypothetical scenario where
mothers were not parents, only about 5.0% (3.1%) of all Austrian (Danish) mothers would
receive antidepressants. The gures for Austrian (Danish) fathers are 3.3% (1.9%). Fourth,
we estimate that the resulting residual gender gap in a world without children amounts to
about 51% in Austria and 62% in Denmark. Fifth, the corresponding parenthood-related
gender gap is roughly 31% (Austria) and 21% (Denmark). These numbers imply that par-
enthood boosts the gender gap in antidepressant prescriptions among parents substantially.
Policymakers concerned about mental health equity should think carefully about the role
of children. They might even design reforms to address the parenthood-related part of the
gender gap in mental health.
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6 The role of parental leave

Parental leave policies are one potential measure to reduce parental stress and, conse-
quently, promote gender equality. The rationale is that longer leave may ease the burden
of parenthood, particularly for mothers (e.g., by allowing them a smoother transition into
parental responsibilities). This section, however, shows that parental leave expansions, re-
sulting in prolonged maternity leave, backre: they further deteriorate mothers' mental
health and boost the parenthood penalties.

6.1 The Austrian 2000 parental leave reform

Austria enacted several reforms to its parental leave policy. We next focus on the 2000
parental leave extension and discuss other Austrian and Danish reforms later in the pa-
per. Several features make the 2000 reform particularly well-suited for identifying whether
longer maternal leave causally affects mothers' mental health and parenthood penalties.
First, in the 2000s, almost exclusively mothers took parental leave. Second, the reform
expanded the maximum paid maternity leave duration from 18 to 30 months (Figure 5).
Almost all rst-time mothers quali ed for the program, and the take-up among eligible
mothers was nearly 100% (Subsection 6.3). Third, all the other aspects of the parental
leave system, such as job protection or parental bene ts, remained unchanged® The re-
form, therefore, allows us to estimate the pure effect of changing the leave duration. Fourth,
fathers did not change their leave-taking behavior in response to the reform3? Fifth, and
crucially for our empirical design, the reform implemented a strict birthdate cutoff, deter-
mining eligibility for extended parental leave without any transition rule. In particular,
mothers who delivered their child on or before June 30 quali ed for 18 months of leave,
while those who gave birth on or after July 1 could take 30 months. This feature enables us
to use regression discontinuity designs (RDDs) for identi cation, relying on the rst child's
birthdate as the assignment variable. Sixth, the government announced and implemented
the reforms on short notice. Selection into treatment is, therefore, not an issue.

6.2 Regression discontinuity approaches

Our regression discontinuity design exploits the fact that, in a narrow window around the
reforms' implementation dates, the rst child's birthday exogenously assigns mothers to
different parental leave regimes. The birthday, therefore, serves as a local treatment assign-
ment variable with strong (but not perfect) predictive power for the actual paid maternity

3Women received a at payment (adjusted for wage in ation) over the entire leave period. Until 2008,
these payments were unrelated to prior earnings or the length of the leave.

32|n principle, fathers might also have responded. The reason is that the reform expanded the total max-
imum leave period taken by both parents from 24 to 36 months. One parent could not take more than 30
months. However, only 3% of all fathers took parental leave, and the reforms did not affect this decision.
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Figure 5: The Austrian 2000 parental leave reform

Notes This gure summarizes the key aspects of the Austrian parental leave reform. Since 1990, parents
could share parental leave. In practice, the take-up of fathers was virtually zero. Before 2000, parental leave
was 24 months. However, one parent could not take more than 18 months, bounding maternity leave at 18

months. The 2000 reform increased the maximum duration of parental leave to 36 months. Now, one parent

could not take more than 30 months. Thus, the reform effectively increased maternity leave from 18 to 30

months. The reforms also introduced a strict birthdate cutoff (July 1), determining regime eligibility.

leave duration. We use two approaches to quantify the effects of this quasi-experimental
variation in maternity leave on mental health.

First approach, reduced-form plots: As a rst approach, we visualize the relationship
between several mental health measures and the assignment variable in reduced-form plots
to detect potential discontinuities at the cutoff. Our estimation strategy closely follows
Danzer et al. (2022) and accounts for unobserved outcome characteristics that follow a
time-invariant seasonal birth pattern over a year (seasonality). To that end, we include
mothers with births in the same calendar months in the pre-reform year as control cohorts
in our analysis. Formally, our reduced-form plots visualize the treatment effects by depicting
the tted regression lines of triangular-weighted ordinary-least-squares regressions of the
form:
Y, = o+ 1 1l[After] + 5 Run + 3 Run 1[After = 1]

+ 4, 1Treat=1] + 5 1[Treat=1] 1[After;=1]+ X o °+ uj, ")
where Y, is a measure for mother i's mental health in the post-birth period, 1[After, =
1] denotes if the rst child was born after the reform's birthdate cutoff (June 30), and
1[Treat, = 1] indicates if a mother belongs to the treatment cohort (birth in 2000) or the
control cohort (birth in 1999). The rst child's birthdate (measured in days) is the running
variable Run (centered at the cutoff). The regression also includes a potential vector of
controls, Xi,tzo.33 Intuitively, 53 measures the jump in the outcome at the cutoff in the

33In the full speci cation, the vector comprises age dummies that measure the mother's age in the rst avail-
able post-birth year, the child's legitimacy status, a dummy controlling for the child's sex, maternal education
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pre-reform year, and s identi es the additional jump in the reform year. The estimate "
causally identi es the effect of being assigned to the new regime when there is no sorting
into treatment, and a typical parallel-trends assumption holds.

Second approach, fuzzy regression discontinuity designs: Our second approach is to
estimate a fuzzy regression discontinuity design via two-stage least squares (2SLS) to obtain
local average treatment effects (LATES). This estimation strategy instruments the actual ma-
ternity leave duration (i.e., our endogenous treatment variable) with treatment assignment.
The 2SLS model again uses a control cohort (Danzeet al., 2022). Thus, its rst stage reads:

MLi = 0+ 1 l[After,] + 2 Run + 3 Run 1[Afteri = l] (8)
+ 4 1Treat=1]+ 5 1[Treat=1] 1[After=1]+ X o °+ uj,
and the second stage is:
Y, = o+ 1 1l[After] + , Rum + 5 Runy 1[After, = 1] ©)

+ 4 1[Treati: 1] + 5 ML| + xiyt:O O+ u;.

The dependent variable in the rst-stage equation, M L;, re ects the actual maternity leave
duration measured in years. The second stage regresses a measure of mothé&s mental
health (Y;) on the predicted maternity leave duration from the rststage W L;. The estimated

coef cient of interestis 5. Under our identifying assumptions, it identi es the causal effect
of an additional year of maternity leave by being assigned to the new regulations. We
provide this coef cient for different covariate speci cations (no controls versus the complete

set of controls) and different weighting schemes (unweighted versus triangular weights).

6.3 Effects of the Austrian 2000 reform on mental health

Our analysis proceeds in several steps. We rst study whether the Austrian 2000 reform af-
fected mothers' leave taking behavior and subsequently discuss the effects on mental health.
We continue with studying the timing of the reform effects and examining spillovers on fa-
thers. The subsection concludes by discussing the effects of other parental leave reforms.

Effects on mothers' leave-taking behavior: To lay the groundwork for further analyses,
we rst show that the reform strongly affected mothers' actual leave taking behavior. As
evidenced by a sharp discontinuity in leave length at the cutoff (Appendix Table G.1 and
Appendix Figure G.14), eligible mothers take, on average, about nine more months of leave
due to the reform. Given that the reform increased the maximum available leave by 12
months, it triggered a substantial behavioral response.

dummies, a dummy indicating whether the child is born preterm, and a dummy indicating whether the mother
was born abroad.
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Figure 6: Reduced-form impacts of the Austrian 2000 reform on maternal mental health

Impact on the number of post-birth years with a prescription

(a) Pre-reform year 1999 (b) Reform year 2000

Impact on the fraction of post-birth years with a prescription

(c) Pre-reform year 1999 (d) Reform year 2000

Notes This gure shows the reduced-form impacts of the 2000 reform on the number of post-birth years
with antidepressant prescriptions (Figures 6a and 6b) and the fraction of post-birth years with antidepressant
prescriptions (Figures 6¢ and 6d). For comparison, we plot the pre-reform year (left-hand side) and the reform
year (right-hand side). Each circle represents an average for a particular day. The vertical line refers to the
cutoff (July 1). The gures are covariate-adjusted. We adjust for covariates by (a) estimating the model (7),
(b) setting s to zero, (c) predicting the outcome Y, for . = 0, (d) calculating the residual as Y, Y;, and
(e) plotting the residuals. This procedure factors out trends along the running variable and pre-reform jumps
at the cutoff. The post-birth sample runs from 2000 to 2016. The estimates rely on triangular weights and
include the following covariates: The mother's age, the child's sex, the child's legitimacy status, maternal
education dummies, a dummy indicating whether the child is born preterm, a dummy indicating whether the
mother was born abroad.
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Effects on mothers' mental health: Next, we examine how this change in leave-taking af-
fects mothers' post-birth mental health. To reduce the complexity of our analysis, we start by
studying the effects on post-birth mental health over the entire post-reform period (ignoring
the timing of the reform effects for now). Speci cally, we create two individual-level out-
come variables that aggregate all the available information on antidepressant prescriptions
issued to mothers after childbirth and throughout the years following the reform. In effect,
this means that our outcomes rely on post-birth prescription data from 2000 (when the re-
form took place) to 2016 (when our sample ends). The rst of the two outcome variables
counts the number of these post-birth years in which a given mother receives prescriptions.
The second outcome instead calculates the fraction of these years with prescriptions. As a
robustness check and for ease of exposition, we also report average effects on prescription
probabilities (which requires a more complicated panel estimation approach). Importantly,
the analyses based on these outcomes capture impacts on mothers' post-birth mental health
across the entire post-reform period (including short-, medium-, and long-run effects).

Figure 6 then uses these two variables as an outcome of regression (7) to derive covariate-
adjusted reduced-form RDD plots ( rst row: counts; second row: fraction). ** For intuition,
we also provide placebo plots for the pre-reform year (Figures 6a and 6c¢) alongside the
main plots for the reform year (Figures 6b and 6d). Appendix Table G.2 reports the cor-
responding reduced-form estimates, and Table 4 summarizes the LATE estimates for three
speci cations. One uses triangular weights and omits covariates, the second omits weights
and covariates, and the last combines triangular weights with covariates.

Across all estimation methods and outcomes, a consistent pattern emerges: Mothers
who are quasi-experimentally assigned to take longer leaves are signi cantly more likely
to receive antidepressant prescriptions after the rst child's birth. Speci cally, these moth-
ers obtained antidepressants for an average of seven additional post-birth months between
2000 and 2016 (Figure 6b and Appendix Table G.2). In other words, an additional year
of leave causes between 0.63 and 0.82 more years with prescriptions (Table 4). This value
corresponds to an increase of at least 92%. The estimated impacts of one more year of leave
on the fraction of years with prescriptions are also substantial. They range from 3.5 to 4.5
percentage points (Table 4). The Appendix also discusses how the reform affects the annual
probability of receiving an antidepressant prescription after birth. To that end, we expand
our analysis to a panel framework. Here, we use an indicator for whether motheri receives
a prescription in post-birth year t as the outcome. We nd that, in each post-birth year,
affected mothers are, on average, 3.1 to 3.9 percentage points more likely to receive antide-
pressants (Appendix Table G.3 and Appendix Figure G.15). This number corresponds to a
considerable increase of about 77%. Appendix Table F.3 presents the corresponding LATES.

34We adjust for covariates by estimating the model (7), setting ¢ to zero, predicting the outcome ¥; for
5 = 0, calculating the residual asY; Y;, and plotting the residuals. This procedure factors out trends along
the running variable, and pre-reform jumps at the cutoff.
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Table 4: Impact of maternity leave on mental health (LATES)

Triangular Unweighted  Covariates

A. Impact on the number of post-birth years with a prescription

Years of maternity leave  0.7736 0.6271 0.8245
(2.4578) (2.2430) (2.6354)
Mean of outcome 0.6819

B. Impact on the fraction of post-birth years with a prescription

Years of maternity leave  0.0410 0.0350 0.0445

(2.5128) (2.1186) (2.7735)
Mean of outcome 0.0455
Observations 1,901

Notes This table provides LATE estimates of the 2000 parental leave
reform in Austria. The outcome is the number of post-birth years
with an antidepressant prescription (Panel A) or the fraction of post-
birth years with an antidepressant prescription (Panel B). The esti-
mates rely on a bandwidth of 30 days. The rst column uses triangu-
lar weights, the second column does not use any weighting, and the
third column combines triangular weights with covariates. We use
the following covariates: Mother's age, the child's sex, the child's le-
gitimacy status, maternal education dummies, a dummy indicating
whether the child is born preterm, and a dummy indicating whether
the mother was born abroad. t statistics in parentheses. p < 0.1,
p< 0.05,and p< 0.01.

The estimates are notable because they re ect outcomes across the full span of post-birth
years, including those long after the reform.

Timing of the reform effects: The Appendix also provides supplementary analyses doc-
umenting the timing of the reform effects. Our empirical approach relies on segmenting
the postnatal years into several periods and estimating separate period-speci ¢ models. We
use quarterly data for that purpose to get a more detailed picture*®> Appendix Table G.4
summarizes our results. It focuses on the impacts of the reform on the fraction of post-
birth quarters with antidepressant prescriptions.®® Three ndings emerge: First, for the
rst 18 postnatal months (6 quarters), we nd insigni cant reform effects very close to zero
(Panel A). Because the 2000 reform neither changed the right to take leave during the rst
18 postnatal months nor the associated parental bene ts, this nding is intuitive. Second,
in line with the hypothesis that parenting is stressful, the table provides suggestive evidence
that the rst adverse effects on mental health already emerge during the expanded leave

35Annual data would only allow us to conduct a coarser analysis. Such data, for example, prohibit analyzing
whether mothers already develop depression during the expanded leave period (the extended leave period
sometimes spans multiple years).

36 Appendix Table G.5 reports the impacts of the reform on the number of quarters with prescriptions. The
results are identical. The drawback of this outcome is that the estimates are not directly comparable across
periods of different lengths. Longer periods naturally affect the number of prescriptions and the effects' size.
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period (when affected mothers are still on leave). The point estimates for the extended
leave period (months 19 to 30 after birth) are much higher than those measured for the
rst 18 months. However, they are statistically signi cant only in speci cations with co-
variates. Third, the adverse effects of the reform on mental health manifest over time. We
nd signi cant and somewhat larger point estimates for the immediate post-maternity leave
period (Panel C). The adverse effects even persist for 7.5 to 16 years after birth (Panel D).
In sum, affected mothers even experience worse mental health after the expanded leave
period ends (when many of them work again).

Reform evidence and effect decomposition: At rst glance, the decomposition in Fig-
ure 4 might appear inconsistent with the reform evidence. The decomposition shows that
non-employed mothers contribute only a small share to the overall rise in antidepressant
prescriptions in Austria. In contrast, the reform analysis nds that longer periods out of work
worsen mothers' mental health. The two results, however, describe different perspectives.
The decomposition provides a descriptive breakdown of the total increase in prescriptions
after childbirth. The reform analysis, in contrast, causally identi es what happens when
mothers spend more time outside of paid work immediately after childbirth. Most of the
affected mothers later return to employment, and their mental health problems persist and
fully manifest after re-entry. As a result, the decompositions capture the reform-induced
rise in prescriptions mainly among employed women. Taken together, the results imply that
while withdrawing from work can be individually harmful, it is not prevalent enough to
account for the overall adverse effect on mothers' mental health.

Effects on long-term earnings and labor supply: When interpreting the results, another
crucial question is whether the reform also affected long-term earnings and long-term labor
supply. If it did, the reform effects on mental health could work through these channels.
Previous papers have documented the impacts of the Austrian reforms on maternal labor
supply, fertility, and child outcomes (Lalive and Zweimdiller, 2009; Lalive etal., 2014; Danzer
etal., 2022). Most notably, Kleven et al. (2024) demonstrated that the 2000 reform affected
mothers' earnings and labor supply only during the leave period, with no long-term effects
after the leave. Consequently, the potential long-term effects on mental health are unlikely
to operate through changes in earnings and labor supply.

Effects on fathers' mental health: Although the reform did not directly affect fathers'
leave-taking behavior, it may indirectly in uence them through changes in their partners'
choices. For example, extended maternity leave may change household dynamics, parent-
ing responsibilities, or stress levels for both mothers and fathers. All of these changes could,
in turn, impact fathers' mental health. We need to explore these spillover effects to gain a
complete perspective on the implications of parental leave policies for gender equality in
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mental health. We, therefore, re-run our analysis for fathers. The key conclusion is that the
2000 reform did not affect fathers' mental health. The reduced-form gures do not reveal
any discontinuity at the cutoff across outcomes (Appendix Figures G.16 to G.18). Moreover,
the underlying reduced-form regression analysis provides economically and statistically in-
signi cant estimates (Appendix Tables G.3 and G.6). These results show that the reform did
not signi cantly impact fathers despite the potential for spillovers from changes in mothers'
behavior. The lack of impact on fathers highlights the gendered nature of the effects of
parental leave extensions.

Discussion: In sum, the analysis offers several insights. First, it demonstrates that mater-
nity leave extensions do not reduce but increase the mental burden for mothers. Second,
given the lack of impact on fathers and the adverse effects on mothers, the parenthood
penalty in mental health even increases with the length of maternity leave. Extended ma-
ternity leave periods can, therefore, not serve as a silver bullet to promote mental health
equality. Instead, such reforms can back re and reinforce gender inequality. The reform
increases mothers' average yearly prescription probability by 3.1 to 3.9 percentage points,
while leaving fathers' mental health unaffected. Third, the evidence is consistent with the
idea that childcare investments and periods of pure parenting are psychologically taxing.
We nd that mothers who invest more exclusive time in childcare in a quasi-experimental
setting face more severe mental health problems. Moreover, the reform did not affect other
aspects of the leave schemes, fathers' mental health, and mothers' long-run labor supply
and earnings. Hence, its effects cannot work through these alternative channels. Fourth,
the adverse effects on mothers persist even in the long run. Such adverse long-run effects
could result from a combination of factors. They, for example, resonate with the notion that
leave extensions act as a trigger for prolonged mental health challenges, for example, by
lengthening the stressful period of exclusive caregiving. Indeed, one-time events and peri-
ods of stress can permanently impact mental well-being (see, e.g., Brown and Harris, 1978;
Monroe and Harkness, 2005; Stroudet al., 2011). On top of that, an extended maternity
leave may reinforce mothers' roles as primary caregivers. Such a change likely increases
women's long-term workload and mental burden, particularly for working mothers who
have to juggle the dual responsibilities of their careers and childcare. The reported effect
dynamics suggestively align with this idea (Appendix Table G.4): The effects increase in the
immediate post-maternity leave period, coinciding with the time many mothers re-enter the
workforce. The decomposition analysis is also consistent with a double-burden interpreta-
tion. Most of the increase in prescriptions occurs among employed mothers who combine
paid work with childcare responsibilities (Figure 4).
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6.4 Effects of other parental leave reforms

The Austrian and Danish governments implemented additional parental leave reforms in
1990, 1996, and 2002 (described in Appendix F). Due to the institutional and data-related
challenges discussed in Appendix F, these reforms offer less clear-cut experiments for as-
sessing their impacts on mental health. We, nevertheless, study these reforms' effects us-
ing regression discontinuity designs and reach a general conclusion: All the reforms that
considerably shifted mothers' actual leave-taking behavior (by eight or ten months) had
substantial adverse impacts on their long-term mental health but no effects on fathers (in-
cluding the Austrian 2000 reform). Note that policymakers implemented these reforms in
contexts where statutory leave periods were already long before the reform. Instead, mod-
erate reforms that shifted actual maternity leave by a shorter period (one or four months)
or expanded leave starting from a shorter baseline period did not cause such adverse effects
(see Appendix F.3 for detailed results). Staying a few months longer on leave does not mat-
ter much, while greater behavior shifts heavily in uence mothers. These results solidify our
previous conclusion that higher childcare investments in the form of substantially longer
maternity leaves worsen mothers' mental health.

7 Conclusion

This paper examines the impact of parenthood on gender gaps in mental health in Aus-
tria and Denmark. Using administrative data and event study designs, we nd that par-
enthood imposes a substantial and persistent mental health burden on mothers relative to
fathers. Speci cally, the percentage increase in antidepressant prescriptions due to par-
enthood in Austria (Denmark) is about 98.6 (34.8) percentage points higher for mothers
than for fathers. These gaps are unlikely to re ect biology, relationship breakdown, or non-
employment. Instead, they are more likely related to the demands of having and raising
children. In particular, we nd that adoptive mothers experience similar penalties, and that
cohabiting, employed mothers account for most of the average increase in prescriptions.

Our work also demonstrates that the mental health penalty is rather a resilient phe-
nomenon that extends beyond a single country: the parenthood penalties in both Austria
and Denmark are substantial and account for a large share of the overall gender gap in
mental health. We conclude that mothers bear a disproportionate part of the mental health
costs of raising children. While prior work has documented hefty parenthood penalties in
earnings (e.g., Klevenet al., 2019b), our results show that these penalties extend beyond
the labor market to the mental health domain.

Given these results, policymakers may call for interventions such as longer parental
leave. Yet additional quasi-experimental evidence reveals that such extensions intensify
rather than alleviate mothers' mental health problems. One reason may be that they rein-
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force caregiving responsibilities well beyond the leave period, increasing mothers' overall
load once they return to work. Improving equity, therefore, requires alternative approaches.
Promising candidates include earmarked paternity leave or shared leave in the immediate
postpartum period (Persson and Rossin-Slater, 2024). These policies could help redistribute
caregiving responsibilities more evenly between parents and thereby may ease mothers' dis-
proportionate mental health burden.

Finally, note that by focusing on outcomes such as antidepressant prescriptions, our pa-
per deliberately studies the adverse mental health effects of parenthood. These effects are
economically important and widespread. However, not all parents experience depression,
and for some, parenthood certainly brings psychological bene ts and purpose. Therefore,
future research should consider both the adverse and the potentially positive effects of par-
enthood, as well as their heterogeneity across parents and contexts. Our paper is also silent
on the extent to which mothers' mental health penalties contribute causally to the earnings
penalties associated with parenthood, and on how policies beyond parental leave affect
mental health equality. Therefore, much research remains to be done, and we hope our
study contributes to a broader agenda on the multifaceted effects of parenthood.
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A Institutional background: Additional details

This appendix section provides additional details on the institutional context introduced in
Section 2 of the paper. In particular, we expand on similarities that make results across
Austria and Denmark comparable, as well as differences that allow us to test whether par-
enthood penalties are universal. We document these aspects in more depth by discussing
fertility patterns, healthcare systems, mental healthcare and utilization, labor markets, fam-
ily policies, and gender identity norms.

A.1 Healthcare systems

Austria and Denmark both provide universal access to high-quality healthcare, yet they do
so through different institutional models. Austria follows a social health insurance approach
(a Bismarckmodel), with nancing based primarily on compulsory contributions linked to
employment and occupational status. TheAustrian Health Insurance Fund Osterreichische
Gesundheitskasse€OGK) covers about 82% of the population, including most employees,
their dependents, and non-employed residents*

Denmark, by contrast, operates a tax- nanced system (aBeveridgemodel). Funding
comes largely from national and municipal tax revenues, which are pooled and allocated
to regions and municipalities that provide health services. All residents are automatically
covered under this system.

Organizational differences also show up in hospital care: Austria maintains signi cantly
more hospital capacity (around 8 beds per 1,000 residents) than Denmark (3.4).

Despite these structural differences, both systems provide comprehensive coverage of
services, including sickness and maternity care, ensuring that our measures of (mental)
health outcomes are comparable. Both have adopted the WHO Anatomical Therapeutic
Chemical (ATC) classi cation system, which guarantees consistency in prescription coding
across countries. As Table A.1 shows, spending levels and major health outcomes (such
as infant mortality and life expectancy) are also very similar, providing a solid basis for
Cross-country comparison.

A.2 Mental health and mental healthcare utilization

We next consider mental health status and service use. Data from th&pecial Eurobarometer
246 (2005/ 06) provide comparable measures across the two countries.

First, mental health scores based on the ve-itemMental Health Inventory (MHI-5) are
close: Austrian respondents average 67.5, compared to 71.3 in Denmark, a difference of
about one- fth of a standard deviation. Second, help-seeking rates are similar: 15% of Aus-
trians and 17% of Danes reported consulting a professional about psychological or emotional
health problems in the past year. Third, suicide rates among women are nearly identical at
around 7 per 100,000 population, though male suicide is more frequent in Austria (24 vs.
20).

The survey also sheds light on treatment pathways. About 80% of respondents who
sought help did so from a general practitioner, underscoring the GP's role as the primary

1The remaining 18% are covered by other statutory providers (civil servants, miners, federal railway em-
ployees, self-employed, freelance professionals, and farmers). Most public sector employees are not civil
servants and, thus, insured with the OGK.
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Table A.1: A comparison of the Austrian and Danish health care systems

Austria  Denmark

Health expenditures

Total expenditures as % of GDP 9.9 9.6

Out-of-pocket expenditures as % of total 18.9 14.3
Doctors and hospital beds (per 1,000 population)

All physicians' 4.6 3.6

GF 1.6 0.8

Psychiatrists 0.17 0.19

Hospital beds' 7.6 3.4
Mortality & life expectancy

Infant mortality (per 1,000 live births) 3.6 3.8

Life expectancy at birth (in years) 80.4 79.2
Suicide rates (per 100,000 population)

Men 24.09 19.59

Women 7.04 7.55

Notes: T Average over 2000—-2019 20, World Bank. * Average over 2000-2019, OECD¢ Average over 2000—
2017, age standardized, from Ritchieet al. (2022).

entry point for mental healthcare in both systems. GPs are authorized to prescribe an-
tidepressants and often manage mild to moderate conditions without referral. Treatment
distribution is also broadly similar: around 10% of Austrians and 7% of Danes reported
medication use, 3—4% psychotherapy, and 1-2% hospitalization due to psychological prob-
lems.

Together, these data con rm that both the prevalence of mental health issues and the
structure of treatment are comparable across the two countries, ensuring that observed
differences in our analysis are not driven by divergent diagnostic or coding practices.

A.3 Labor markets

Turning to labor markets, Austria and Denmark have long had similar male participation
rates, but women's attachment has differed markedly. By 2021, women aged 25-54 were
slightly more likely to participate in Austria (85.1%) than in Denmark (82.9%). However,
Austrian women's greater participation is driven largely by part-time work: one in three
Austrian women (33.1%) worked part-time versus one in four in Denmark (23.1%).

This difference is particularly pronounced after childbirth. While Danish mothers typi-
cally maintain full-time hours, Austrian mothers more often re-enter employment part-time,
usually as secondary earners in the household. In Austria, among women with at least one
child aged 0-14, the employment rate in 2021 is 76.4%, and 41% of employed mothers
work part-time, whereas in Denmark maternal employment is 81.8% with only 9% part-
time (see Table A.2). The consequences for long-run earnings are substantial: Kleveat al.
(2019a) document a persistent child penalty of about 50% in Austria compared to about
20% in Denmark.
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Table A.2: Maternal employment by part-time/ full-time status (women 25-54, 2021)

Austria Denmark AT — DK

No children aged 0-14 83.7 81.8 1.9
At least one child aged 0-14  76.4 81.8 -5.4
Part-time 40.9 9.1 31.8
Full-time 35.5 72.8 -37.3
No information on hours 0.0 0.0 0.0

Notes: Employment rates (%) for women aged 25-54, disaggregated by the presence of at least one
child (aged 0-14) and by part-time/ full-time status. Source: OECD Family Database (2021).

A.4  Family policies

Family policies also diverge sharply. Austria supports mothers as primary caregivers, whereas
Denmark emphasizes support for working mothers.

Consider paid leave in 2021: Austria mandated 16 weeks of maternity leave (8 before
and 8 after birth), followed by parental leave of up to 35 months if shared (28 months if
taken by one parent, typically the mother). In Denmark, mothers were entitled to 18 weeks
of maternity leave, and parents together could share 32 weeks of fully paid parental leave,
with extensions at lower replacement rates.

Childcare provision mirrors these differences. In Austria, kindergartens for ages 3—6
are widely available, but nurseries for children under 3 remain scarce, often with restricted
hours and long holiday closures. Enrollment among children under 3 was only 27% in
2018. Denmark guarantees children a nursery slot from 26 weeks of age, and nearly 40%
of children under 3 are enrolled, while enrollment among 3—-6 year-olds approaches uni-
versality. These institutional contrasts explain why Austrian mothers spend more time as
primary caregivers, while Danish mothers typically resume employment much sooner.

A.5 Breastfeeding

Breastfeeding patterns follow a similar line: while initiation is nearly universal in both coun-
tries (about 97% of mothers), continuation is markedly higher in Austria. In 2021, 77% of
Austrian children were still breastfed at four months, 64% at six months, and 41% at twelve
months, compared to only 14% of Danish children exclusively breastfed for six months and
about 3% breastfed at one year.

A.6 Gender identity norms

Finally, cultural norms further distinguish the two countries. Austria is more conservative
in attitudes toward maternal employment, consistent with the male breadwinner model.
Evidence from the International Social Survey Programm¢2002 and 2012) illustrates these
gaps (Table A.3) The contrast is stark: only 6% of Danes but 25% of Austrians strongly
believe that preschool children suffer if mothers work. Conversely, a majority of Danes
(61%) but fewer Austrians (47%) strongly agree that working mothers can have a warm
relationship with their children. These differences underline that Austrian social norms
remain more traditional, reinforcing the institutional structures documented above.

Overall, the evidence shows that Austria and Denmark differ in healthcare organiza-
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Table A.3: Attitudes towards family and gender roles

Share of respondents strongly agreeing

Austria Denmark
Women Men Women Men
(a) Working mother can have warm relation with child 0.47 0.35 0.61 0.61
(b) Preschool child suffers through working mother 0.25 0.27 0.06 0.06
(c) Family life suffers through working mother 0.26 0.24 0.08 0.08
(d) Women's preference: home and children 0.09 0.10 0.07 0.07
(e) Being housewife is satisfying 0.16 0.15 0.17 0.17

Notes: Data from the International Social Survey Programmé¢2002, 2012). Question wording: “To what extent do
you agree or disagree?” Response categories: strongly agree, agree, neither, disagree, strongly disagree. The table
shows the share of respondents who strongly agree.

tion, family policies, labor markets, and gender norms, despite broadly similar resources
and health outcomes. These contrasts provide a strong setting in which to test whether
parenthood penalties are universal or context-dependent.

A.7 Fertility patterns

Austria and Denmark differ in fertility patterns. During our sample period (2002—2007),
Denmark's total fertility rate (TFR) was consistently higher than Austria's. The same holds
when using the tempo-adjusted TFR, which accounts for changes in the timing of births.
Danish women also had their rst child later on average (around 28 years) compared to
Austrian women (around 27 years) (Table A.4).

Table A.4: Period fertility indicators, Austria and Denmark (2002—2007)

Total fertility rate Tempo-adjusted Mean age at
(TFR) TFR rst birth

Year AT DK AT DK AT DK

2002 1.394 1.720 1.681 2.071 26.75 28.00
2003 1.376 1.755 1587 1999 26.94 28.16
2004 1.419 1.781 1.638 1.949 27.04 28.29
2005 1.408 1.798 1.728 1959 27.26 28.32
2006 1.409 1.846 1.687 2.067 27.48 28.40
2007 1.385 1.843 1.613 1980 27.65 28.47

Notes: Total Fertility Rate (TFR), de ned as the average number of children who would be born alive

to a woman if age-speci c fertility rates of a given year remained constant. The tempo-adjusted
TFR corrects for changes in the timing of births. Mean age at rst birth is the average age of women
at rst childbirth. Source:Human Fertility Database (downloaded September 2025).

Long-run cohort data con rm these differences. Table A.5 shows parity distributions
for the 1970-1979 birth cohorts, which roughly correspond to mothers in our study pe-
riod. Austrian women are more likely to remain childless or stop at one child, while Danish
women more often progress to two or more children. Together, these differences explain
why Denmark's fertility is higher despite later average childbearing.
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Table A.5: Cohort parity distribution, Austria and Denmark (1970-1979 birth cohorts, in
%)

Parity O Parity 1 Parity 2 Parity 3+
Cohort AT DK AT DK AT DK AT DK

1970 205 133 225 141 383 449 18.7 27.7
1971 203 13.8 223 140 385 451 189 271
1972 20.2 133 221 143 383 451 194 273
1973 19.8 13.1 219 140 385 458 198 271
1974 19.7 13.1 22.0 143 38.7 455 196 271
1975 19.8 13.1 224 142 385 454 193 27.3
1976 20.2 127 225 143 381 46.0 19.2 27.0
1977 21.0 126 21.7 148 381 46.1 19.2 265
1978 205 13.0 219 148 385 46.2 191 26.0
1979 20.8 133 221 152 385 46.0 186 255

Notes: The table reports the distribution of completed parity: Parity 0 = childless; Parity 1= exactly
one child; Parity 2 = exactly two children; Parity 3+ = three or more children. Source: Human
Fertility Database (downloaded September 2025).
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B Long-run impacts of parenthood: Detailed results

This appendix section provides additional detail on the persistence of parenthood penalties
brie y mentioned in Section 4 of the paper. In particular, we explore whether the mental
health effects extend beyond the rst decade after childbirth. For Denmark, our data allow
us to study parents over a period of up to 25 post-birth years. To this end, we expand our
balanced panel into an unbalanced sample that (a) covers the years 1995-2019 and (b)
includes parents who gave birth until 2021. Figure B.1 shows that penalties persist: men

Figure B.1: Long-run impacts of parenthood on prescriptions in Denmark (PP)

Notes This gure shows the estimated impacts of parenthood on antidepressant prescriptions before and after
having the rst child (in percentage points). The dashed lines refer to mothers ( j = m) and the solid lines to
fathers (j = f). We obtain the event time coef cients from estimating regression (1) on an unbalanced sample
of parents with their rst child born before 2022. The shaded areas represent 95% con dence intervals based
on robust standard errors. The top-right corner of each gure also shows percentage effects at event time
t = 25.

remain on an elevated but at trajectory after the seventh post-birth year, whereas women's
prescription probability continues to increase. Because of the long delay between birth
and outcome measurement, these estimates rely on stronger identifying assumptions. We,
therefore, interpret them as suggestive evidence that the parenthood penalties in mental
health are a persistent phenomenon.
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C Comparison group: Childless parents

One concern is that our baseline estimates may capture general trends not fully absorbed
by age and year controls rather than genuine parenthood effects. To address this, we con-
struct a matched comparison group of childless individuals. Our strategy assigns placebo
birth events to childless individuals in a way that reproduces the empirical age-at- rst-birth
distribution of parents. We then evaluate whether patterns similar to those observed for par-
ents emerge in the absence of a childbirth and also use childless individuals with assigned
placebo births as a comparison group in a difference-in-differences framework.

Figure C.1: Impacts of placebo births on antidepressant prescriptions

Austria

(a) Impacts on prescriptions (PP) (b) Impacts on prescriptions (PCT)

Denmark

(c) Impacts on prescriptions (PP) (d) Impacts on prescriptions (PCT)

Notes This gure shows the estimated impacts of the placebo birth on antidepressant prescriptions before and

after the placebo birth. Figures C.1a and C.1b show results for Austria, and Figures C.1c and C.1d for Denmark.
Moreover, Figures C.1a and C.1c report effects in percentage pointsK{), while Figures C.1b and C.1d report
relative effects in percent (° {:E[thjt]). The dashed lines refer to childless women (j = m) and the solid lines

IS
to childless men (j = f). We obtain the event time coef cients by estimating regression (1) on a balanced

sample of individuals with allocated placebo births between 2002 and 2007. The shaded areas represent 95%
con dence intervals based on robust standard errors.

C.1 Empirical strategy: Placebo births

Assigning placebo birth events:  The construction of placebo events parallels Kleveret al.
(2019b). Speci cally, we approximate the empirical distribution of age at rst birth by a
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log-normal distribution:

: 2
age at rsthirth ;o LN (., o)
within cells de ned by sex j and birth cohort c. We obtain the parameters ;. and J.ZC from
the actual ages observed at the rst birth of parents in the respective cell. For each childless
individual, we then draw a hypothetical age at the rst birth from this tted distribution
and compute the corresponding placebo event date'

Estimation:  We use placebo events in two complementary estimation strategies. First, we
estimate event studies for childless individuals around the assigned placebo birth events.
This exercise reveals whether the outcome trajectories show discontinuities at ages when
parents typically experience childbirth. Second, we use childless individuals with assigned
placebo births as a comparison group in a difference-in-differences event-study framework.
In this speci cation, parents constitute the treatment group, and childless individuals with
placebo births form the comparison group. This design compares the relative changes in
outcomes around childbirth versus placebo events.

Figure C.2: Impact of parenthood on antidepressant prescriptions (DiD estimator)

(a) Impacts on prescriptions in Austria (PP) (b) Impacts on prescriptions in Denmark (PP)

Notes This gure shows the estimated impacts of parenthood on antidepressant prescriptions (in percentage
points). Figure C.2a presents results for Austria, and Figure C.2b for Denmark. The dashed lines refer to moth-
ers (j = m) and the solid lines to fathers (j = f). The estimates rely on a difference-in-differences event-study
design that uses childless parents as a control group. The design assigns placebo births for childless parents
based on the factual age-at- rst-birth distribution. Moreover, the estimates are based on a balanced sample
of parents who have their rst child between 2002 and 2007. The shaded areas represent 95% con dence
intervals based on robust standard errors. The top-right corner of each gure also shows percentage effects
ateventtime t = 9.

C.2 Results

Placebo events: Figure C.1 shows the estimated impacts of placebo births on antidepres-
sant prescriptions for childless women and men in Austria and Denmark in percentage points
(Figures C.1a and C.1c) and percent (Figures C.1b and C.1d). In both countries, we observe
no sharp changes in prescription probabilities around the assigned placebo event. The tra-
jectories remain at, and the 95% con dence intervals for women and men overlap through-
out the event window. This nding suggests that there are no general non-child trends that
resemble the patterns of our baseline effects.

! As an extension, we also conduct robustness checks that additionally stratify by other covariates (e.qg., ed-
ucation). The results remain unchanged.

C.2



Placebo-based DIiD: Figure C.2 reports the estimates from the difference-in-differences
event-study design that uses childless individuals with assigned placebo births as the control
group. The results are similar to ou baseline estimates. Mothers in both countries show
pronounced increases in antidepressant prescriptions after childbirth, whereas the effects
for fathers are smaller. While con dence intervals are wider due to the more demanding
speci cation, the parenthood penalty remains statistically signi cant.
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D Effects for adoptive families

D.1 Empirical strategy: Matching approach

Data: The Danish data allows us to (a) identify adopted children and, thus, (b) estimate
the impact of parenthood if children are not biological. Our main sample includes adopted
and biological ( rst) children. In the following, we use the same sample of children but split

it into biological and adopted ones. We de ne the rst child of a parent as being adopted if
the child-parent pair appears in the adoption register (ADOP). Using this strategy, we label
each parent in the main sample as having a rst biological or rst adopted child.

Estimation strategy:  As discussed in the main text, we study adoptions to separate the
psychological effects of having and raising a child from the biological effects of childbirth.
This type of analysis faces a key identi cation challenge. Families with adopted children
represent a speci ¢ subset of the population. Any potential difference in the parenthood
penalty between adoptive and biological parents could re ect selection rather than biology.
Indeed, adoptive parents tend to be older and more educated than biological parents.

Our empirical approach deals with such selection issues by using weighted (instead of
unweighted) regressions (Klevenet al., 2021). Speci cally, our regressions reweigh the
adoptive parents' characteristics to mimic the biological parents' ones. We construct those
weights based on a combination of the highest obtained ISCED level and the age at rst birth
in years. We then adjust the weights for adoptive parents within each education-age-at-birth
cell as the ratio of the relative cell size in the biological and adoptive parents' populations. By
contrast, we set weights for biological parents to one. We compute the weights for mothers
and fathers separately.

We then estimate the following weighted models. First, comparably to our main analysis,
we estimate the impact of adopted children on mothers' prescription probability. Besides
the weights, a second difference to model (1) is that we now estimate an interacted model:

X
_ m,adop ,ad _
YIQ: st + renvin?p 1[event_ t]
X eveng 2 X
+ mblo 1[event= t]+ Jear llyear= s (D.1)
%enﬁ 2 year
* e lage= ag+ ug,

age

where the event coef cients  M29%° and ™bio separately identify the impact on antidepres-

event

sants for adoptive and biological mothers, and :**°" represents the intercept for adoptive
mothers. The main bene t of using an interacted model on the full sample of adoptive and
non-adoptive parents is that this strategy increases precision. The reason is that the model
identi es the coef cients of the year and age dummies as common effects in the pooled

sample. Second, we repeat the same analysis for fathers.
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E Effect decomposition

E.1 Empirical strategy: Decomposition approach

This appendix explains how we can decompose the event-study coef cients into transparent
building blocks within a given sex (mothers or fathers). The goal is to understand how
much of the pooled effect at event time t comes from the highlighted subgroup (e.g., non-
cohabiting mothers or mothers without income), how much comes from the complementary
subgroup, and how much re ects composition forces and cross-period interactions.

The discussion proceeds in three steps. First, we introduce the pooled regression that
delivers the “realized effect of parenthood” at eacht. Second, we discuss a decomposition
that follows from a simpli ed regression without controls to build intuition. In that case,
the pooled effect is literally a weighted average of the subgroup effects (with weights repre-
senting raw shares). Third, we add controls and derive the exact decomposition used in the
gures. Controls matter because they force us to use conditional (control-adjusted) shares
rather than raw shares.

E.1.1 Baseline speci cation

Pooled model:  Let Y, be an indicator for whether individual i of sexg receives an antide-
pressant prescription in calendar years at event time t, where t measures years relative to
the rst child's birth and t = b is the baseline period (in the main text b= 2). Moreover,

g = m refers to the mothers' sample andg = f to the fathers' sample. Throughout, we x

a sexg 2 f m, fgand decompose our estimates within that sex. We control for year xed
effects, 1[ year = g], and age xed effects, 1[age= a,]. The pooled event study for sexg

is:

X X
g _ — —
Yo = d.ent llevent= t]+ Jear llyear=d
eveng 2 X{Ear (E 1)
- Jse llage= ag]+ u.
age

The coefcients { are the “realized effects of parenthood” for sex g. They measure the
change in antidepressant prescriptions at event timet relative to the implied counterfactual.

Interacted model:  Let S denote the subgroup indicator (S = 1 for the highlighted sub-
group, S = 0 for its complement). For example, in the “non-cohabiting vs. cohabiting”
gures, S = 1 picks out non-cohabiting people; in the “without income vs. with income”
gures, S= 1 picks out those without income. To connect the pooled effect { to subgroup
objects, we estimate an interacted model:

X X
g _ 0 _ , _
Yigt = 3 llevent= t]+ g . llevent=1t] S
eveng 2 eveng 2 X
+ 9 S+ )?ear 1[year= ¢ (E.2)
X year
+ g, dlage= aJ + ul,

age
age

Here, %° s the event-time effect for the complementS= 0. Similarly, 22 + 2 _ is

the event-time effect for the subgroup S= 1, and ¢ is the baseline gap between the two
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groups in period b. The pooled model (E.1) is nested in (E.2). The decomposition tells us
how to express ! using the coef cients from (E.2) plus control-adjusted shares.

E.1.2 Warm-up: Decomposition without controls

Decomposition: To build intuition, suppose we temporarily omit the age and year con-
trols from model (E.1). Let = Pr(S= 1] event= t) denote the raw share of subgroup
S= 1ateventtime t, and let g be the corresponding share in the baseline period. We can
then verify that: *

9=(1 9 904+ 9 904 o (0 H 9 (A3)

In words, the pooled effect { is a raw-share-weighted average of the current-period sub-
group effects: it averages over ?’0 for the complement S= 0 and ?’°+ 3 for the subgroup
S= 1. In addition, there is a composition term, ( g) 9, that shifts the pooled effect

whenever the prevalence of S= 1 differs between period t and the baseline period b.

Intuition:  Without controls, the data at t are literally a mixture of S= 0and S=1
units in proportions ¢ and1 ;. The pooled mean, therefore, averages their effects at
t. Additionally, the pooled effect reacts to compositional shifts by inheriting parts of the
baseline difference ¢ if the subgroup's share changes from baseline period to t.

E.1.3 Why controls change the arithmetic

Complications: Once we add xed effects for age and year, the simple raw-share decom-
position from the no-control case no longer applies. Two complications arise. First, when
we control for age and year effects, the prevalence of the relevant subgroup is no longer
given by the raw shares . OLS now, intuitively, compares individuals of the same age in
the same calendar year, and the subgroup prevalence in these comparisons can differ from
the raw prevalence. The appropriate weighting objects are, hence, control-adjusted, shares.
Second, including controls can create cross-period spillovers. In the no-control case, the
event-time indicators are mutually orthogonal (and orthogonal to the subgroup interactions
for k 6 t in the interacted speci cation). This orthogonality guarantees that the coef cient
at t only re ects subgroup behavior in that period. Once we control for age and year, this
orthogonality is lost. To understand this, recall the Frisch-Waugh-Lovell theorem that allows
us to obtain the coef cients in the interacted model (E.2) by regressing the residualized
outcome on the residualized event-time indicators and their residualized interactions with
S. After this residualization, the indicator for event period t can overlap with residualized
regressors for other periodsk 6 t. As a result, the OLS coef cient ont also potentially loads

on subgroup deviations from other periods.

Implications:  These two complications imply that the simple raw-share formula no longer
holds once we control for age and year. Instead, the pooled coef cient att must be expressed
through a decomposition that accounts for control-adjusted terms and allows for spillovers

1To derive this equation, recall that the effect for subgroup S= 0 at event time t is ?’0 and the effect for

subgroupS= 1lis tg,O + ? . Moreover, the baseline gap between the two groups is 9. The pooled effect is,
therefore, the weighted average: (1 %) 2%+ 9( 9%+ 9 + 9) where Jisthe share of subgroupS= 1

attime t. Subtracting the baseline component J 9yields: ?=(1 §) 2%+ 9 2%+ )+ ¢ 9 o
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across periods. To construct this decomposition, we need the subgroup coef cients from the
interacted model (E.2) together with three types of control-adjusted weights:

1. The own-period weights Et play the role of conditional subgroup shares at event time
t. They determine how strongly the pooled coef cient at t re ects the subgroup's own
effect at that period.

2. The cross-period weights ﬁk for k 6 t determine the size of spillovers from subgroup

deviations at other event times k into the coef cient at t.

3. The baseline-gap weights ? measure the change in subgroup prevalence between
t and the baseline b. They determine how much of the baseline difference 9 is
transmitted into the pooled effect.

These weights are the control-adjusted analogues of the raw subgroup shares from the no—
control case, and they are the building blocks of the exact decomposition derived in the next
section.

E.1.4 Construction of the control-adjusted weights

To construct the weights, we estimate two sets of auxiliary regressions. First, we obtain the
baseline-gap weights, 7, from:

X X X

Sst = J 1[event= t]+ s 1l[year= g+ . llage= aJ]+ vg. (E.3)
téb S a

By construction, in the absence of controls, we recover = g Second, we obtain the

g

own-period weights, ﬁt, and the cross-period weights, °,,

model separately for eachk 6 b:

X X
o=k l[event= t]+ sk l[year= ¢

1eb X (E.4)
+ ak l[age= ag] + Wig.
a

by estimating the following

1[event= k] Sq =

Intuitively, Sk measures the conditional overlap, after removing age and year effects, be-
tween being at event time t and belonging to subgroup S= 1 in period k. When k = t, this
coef cient is the control-adjusted weight of the own period ﬁt. In the absence of controls,
St reduces to the raw subgroup share {. Instead, with controls, it represents the condi-
tional prevalence of S= 1 at t holding age and year xed. When k 6 t, the coef cients
f’k capture cross-period spillovers: they quantify the extent to which subgroup deviations
in period k also load onto the pooled coef cient at t once the controls induce correlations

across residualized event-time indicators.
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E.1.5 Decomposition with controls

Decomposition:  Using the Frisch-Waugh-Lovell theorem, we can derive the following de-
composition identity: 2 X
— ,0 g 9,
tg - ? + ? 9+ tk k ° (E-5)
ké b

This expression generalizes the raw-share decomposition from the no-control case.

Intuition:  The decomposition has three components. The rst term, ?‘O, is the effect for

the complement subgroup S = 0 at time t after adjusting for age and year. Intuitively, the
pooled coef cient would equal this effect if the sample only contained S = 0 units. The
second term, { 9, re ects the fact that subgroup S = 1 differs from S= 0 already in the
baseline period by 9. If the prevalence of S= 1 at time t differs from its prevalence at the
baseline, this baseline gap mechanically shifts the pooled effect. The magnigide of this shift
depends on the control-adjusted change in prevalence {. The third term, ., ° 7,
captures dynamic deviations of subgroupS = 1 from subgroup S = 0 across all periodsk.
As explained, because residualization on age and year destroys orthogonality across event
dummies, the pooled coef cient at t also picks up deviations at other periodsk 6 t (each

weighted by the conditional overlap Sk).

Raw-share analogue: Rearranging equation (E.5) clari es that the structure of the de-
composition mirrors the raw-share formula from the no-control case: the pooled effect at
t is a weighted average of periodi-speci ¢ subgroup effects, with an additional remainder
once controls are included. To show this, we take equation (E.5) and separate out thek = t
term in the summation:

X
g- 90 g o 9 9 9 g
t Tt + tt ot + t + tk k ° (E-G)
k6 t
We can equivalently rewrite the equation as:
X
9 — gy 90 g ( 90 g, 9 9 g g
t_(l t,t) t + t,t(t + t )+ t + tk k * (E'7)

k6 t

The rst two terms represent the current-period subgroup effects, weighted by the control-
adjusted subgroup shareq1 St) and ﬁt. The third term re ects compositional effects:

it captures how changes in the prevalence ofS = 1 relative to the baseline transmit the
baseline gap ¢ into the pooled coef cient. Together, the rst three terms mirror the raw-
share decomposition from the no-control case. The last term represents the cross-period
spillovers that arise once we include controls. In the absence of controls, the cross-period

weights vanish and the baseline term simplies: /= ¢, 2 =0fork6 t,and { =

J g In that case, the equations collapses to the raw-share formula.

2Formally, let T be the matrix of event-time indicators, let Z be the matrix of age and year dummies, and
let W be the matrix of interactions. The pooled model is Y = T 9+ Z# + u, and the interacted model is
Y=T 9+ 9S+W 9 +Z +" By the Frisch-Waugh-Lovell theorem, 9 = (TM,T) 1T°M,Y with
M, = | Z(Z°2) 1Z° Next, we replace Y in this expression by its representation from the the interacted
model, %nd wedene 9=(TM,T) 'TM,Sand € =(TM,T) *T°M,W,. These steps yield { = 904
¢ 9* eb tx « »Whichis equation (E.5).
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Graphical representation:  In our gures, we present these decompositions in two com-
plementary ways. In the main text, we focus on the subgroup of interest by plotting

S0+ ) (E.8)

as the color-shaded area and grouping all other components together as “other factors.”
This decomposition emphasizes how much of the effect of parenthood int is driven by
the subgroup's own current period effect (e.g., non-cohabiting or parents without income).
The contribution of the subgroup can vary either because its conditional share St changes

over time (e.g., due to parenthood) or because the subgroup's event-time effect( ?’0 +

2 ) changes. In the Appendix, we instead display the full decomposition with all four
components: the contribution of subgroup S = 0 to the pooled effect, the contribution of
subgroup S= 1, the baseline composition term, and the cross-period spillovers.

Estimation: We proceed in four steps. First, estimate the interacted model for sexg to
obtain the coef cients ?’0 for subgroup S= 0, the deviations " for subgroup S= 1, and
the baseline gap 9. Second, we estimate the auxiliary regressions for the same sex to obtain
the control-adjusted shares ¢ and tgk. Third, we compute the pooled coef cients using
the decomposition identity (E.5). Fourth, we construct the four components of equation

(E.7).

E.2 Additional decomposition results

Main decomposition in percent: Figure E.1 replicates the decomposition in percentage
terms (PCT) rather than percentage points (PP). The qualitative patterns mirror those in the
main text. In Denmark, non-cohabiting parents and parents without income account for a
notable share of the post-birth increase in antidepressant use for both mothers and fathers.
The corresponding income-based contributions are smaller in Austria. At the same time,
we nd that the residual component is larger than the explained subgroup contribution.
This indicates that complementary groups, baseline composition, and cross-period spillovers
account for a substantial share of the total percentage effect.

Extended decomposition:  Figures E.2 (in PP) and E.3 (in PCT) present the results from
the extended decomposition approach. The darker color-shaded areas show the contribu-
tions of the subgroup of interest (non-cohabiting parents or parents without income), while
the lighter color-shaded areas depict the contributions of the complementary groups (co-
habiting parents or parents with income). The light gray-shaded areas capture composition
effects. They re ect how shifts in group shares over time, together with baseline differences
in prescription rates between groups, affect the total effect. Intuitively, when a subgroup
with higher baseline prescriptions becomes more prevalent after childbirth, the aggregate
impact increases even if within-group effects remain unchanged. The dark gray-shaded ar-
eas represent cross-period spillovers. Finally, the bold line in each panel indicates the total
effect at a given event time, obtained from the sum of all components.

Both gures con rm our main ndings. They show that although non-cohabiting and
non-employed mothers account for a noticeable share of the overall rise in prescriptions
after birth, most of the increase occurs among employed, cohabiting mothers. Similarly,
non-cohabiting and non-employed fathers also contribute to the rise in antidepressant use
among fathers. A novel aspect of the detailed decomposition is that it highlights the con-
tribution of composition and spillover effects. Changes in group shares over time and the
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cross-period effects explain part of the total effect. However, the contributions of these
residual components remain small relative to the direct current-period contributions of the
subgroups themselves. Note that expressing the results in percentages rather than percent-
age points leaves the qualitative conclusions unchanged.

Controlling for mediators: Figures E.4 and E.5 show the estimated impacts of parent-
hood on antidepressant prescriptions before and after controlling for potential mediators.
Figure E.4 expresses the effects in percentage points (PP); Figure E.5 reports the corre-
sponding percentage effects (PCT). Both gures compare the baseline speci cation (long
dashed line) with models that progressively add controls for mediating factors. Speci cally,
one speci cation adds dummy variables indicating whether a parent has no income at event
time t (solid line). For Denmark, we estimate a second speci cation that additionally con-
trols for a dummy indicating whether a parent is non-cohabiting at time t (short-dashed
line). The shaded areas represent 95% con dence intervals, and the top-right corner shows
the percentage effects att = 9 under each speci cation.

The ndings are as follows. First, the gures show that controlling for the no-income
dummy substantially reduces the estimated effects for mothers in both countries, and to a
lesser extent for fathers. Adding the non-cohabitation control in Denmark does not dramat-
ically change the point estimates. Together, the results suggest that differences in income
and relationship status account for part of the observed rise in antidepressant use. However,
a substantial share of the effect persists even after controlling for these channels. Expressing
the results in percentage rather than absolute terms yields the same qualitative conclusions.
Taken at face value, the analysis indicates that non-cohabitation and non-employment me-
diate some, but not all, of the mental-health costs of parenthood.
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Figure E.1: Decomposition of the impacts of parenthood on prescriptions (PCT)
Impacts for Denmark

(a) Non-cohabiting mothers (PCT) (b) Non-cohabiting fathers (PCT)

(c) Mothers without income (PCT) (d) Fathers without income (PCT)

Impacts for Austria

(e) Mothers without income (PCT) (f) Fathers without income (PCT)

Notes This gure decomposes the estimated impacts of parenthood on antidepressant prescriptions (in per-
cent). Figures E.1la and E.1b focus on Denmark and show the results by cohabitation status (non-cohabiting
vs. residual), while Figures E.1c and E.1d focus on a decomposition by income status (without income vs. resid-
ual). Figures E.1le and E.1f present the decomposition for Austria by income. In each gure, the color-shaded
area displays the contribution of the indicated (non-cohabiting parents or parents without income), while the
gray-shaded area captures the residual components (including contributions of the complementary groups,
baseline differences, and cross-period effects). A subgroup's contribution at event time re ects both the
change in the subgroup's antidepressant prescription rate (the within-group effect of parenthood) and the
group's share in the population at t. The bold lines show the total effect of parenthood at event time t, which
equals the sum of the subgroup contribution and the residual. We can calculate the total impacts from regres-
sion (1) on a balanced sample of parents whose rst child is born between 2002 and 2007.
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Figure E.2: Detailed decomposition of the impacts of parenthood on prescriptions
Impacts for Denmark

(a) Cohabiting status: Mothers (PP) (b) Cohabiting status: Fathers (PP)

(c) Income status: Mothers (PP) (d) Income status: Fathers (PP)

Impacts for Austria

(e) Income status: Mothers (PP) () Income status: Fathers (PP)

Notes This gure decomposes the estimated impacts of parenthood on antidepressant prescriptions (in per-
centage points) into all underlying components. Figures E.2a and E.2b focus on Denmark and show the results
by cohabitation status, while Figures E.2c and E.2d focus on a decomposition by income status. Figures E.2e
and E.2f present the decomposition for Austria by income. In each gure, the color-shaded areas display the
contributions of the subgroup-speci c effects of parenthood. A subgroup's contribution at event time t re ects
both the change in the subgroup's antidepressant prescription rate (the within-group effect of parenthood) and
the group's share in the population at t. The gray-shaded areas either show composition effects (light gray)
or cross-period spillovers (dark gray). Together, these components sum to the bold line, which represents the
total effect of parenthood at event time t. We can calculate the total impacts from regression (1) on a balanced
sample of parents whose rst child is born between 2002 and 2007.
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Figure E.3: Detailed decomposition of the impacts of parenthood on prescriptions (PCT)
Impacts for Denmark

(a) Cohabiting status: Mothers (PCT) (b) Cohabiting status: Fathers (PCT)

(c) Income status: Mothers (PCT) (d) Income status: Fathers (PCT)

Impacts for Austria

(e) Income status: Mothers (PCT) (f) Income status: Fathers (PCT)

Notes This gure decomposes the estimated impacts of parenthood on antidepressant prescriptions (in per-
cent) into all underlying components. Figures E.3a and E.3b focus on Denmark and show the results by
cohabitation status, while Figures E.3c and E.3d focus on a decomposition by income status. Figures E.3e
and E.3f present the decomposition for Austria by income. In each gure, the color-shaded areas display the
contributions of the subgroup-speci c effects of parenthood. A subgroup's contribution at event time t re ects
both the change in the subgroup's antidepressant prescription rate (the within-group effect of parenthood) and
the group's share in the population at t. The gray-shaded areas either show composition effects (light gray)
or cross-period spillovers (dark gray). Together, these components sum to the bold line, which represents the
total effect of parenthood at event time t. We can calculate the total impacts from regression (1) on a balanced
sample of parents whose rst child is born between 2002 and 2007.
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Figure E.4: Impacts of parenthood after controlling for potential mediators

(a) Impacts for mothers in Denmark (PP) (b) Impacts for fathers in Denmark (PP)

(c) Impacts for mothers in Austria (PP) (d) Impacts for fathers in Austria (PP)

Notes This gure shows the impacts of parenthood on antidepressant prescriptions after controlling for po-
tential mediators (in percentage points). Speci cally, it compares (a) the baseline speci cation (long dashed
lines) with (b) one that controls for a dummy indicating whether a person earned income at event time t
(solid line) and (b) with another that additionally controls for a dummy indicating whether a person is non-
cohabiting or cohabiting at t (short dashed lines). We only observe the non-cohabiting vs. cohabiting status in
Denmark. The gure focuses on mothers in Denmark (Figure E.4a), fathers in Denmark (Figure E.4b), moth-
ers in Austria (Figure E.4c), and fathers in Austria (Figure E.4d). We estimate separate regressions for all
speci cations. Moreover, we obtain the event time coef cients from estimating regression (1) on a balanced
sample of parents who have their rst child between 2002 and 2007. The shaded areas represent 95% con-
dence intervals based on robust standard errors. The top-right corner of each gure also shows percentage
effects at event timet = 9.
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Figure E.5: Impacts of parenthood after controlling for potential mediators (PCT)

(a) Impacts for mothers in Denmark (PCT) (b) Impacts for fathers in Denmark (PCT)

(c) Impacts for mothers in Austria (PCT) (d) Impacts for fathers in Austria (PCT)

Notes This gure shows the impacts of parenthood on antidepressant prescriptions after controlling for po-
tential mediators (in percent). Speci cally, it compares (a) the baseline speci cation (long dashed lines) with
(b) one that controls for a dummy indicating whether a person earned income at event time t (solid line) and
(b) with another that additionally controls for a dummy indicating whether a person is non-cohabiting or co-
habiting at t (short dashed lines). We only observe the non-cohabiting vs. cohabiting status in Denmark. The
gure focuses on mothers in Denmark (Figure E.5a), fathers in Denmark (Figure E.5b), mothers in Austria
(Figure E.5c), and fathers in Austria (Figure E.5d). We estimate separate regressions for all speci cations.
Moreover, we obtain the event time coef cients from estimating regression (1) on a balanced sample of par-
ents who have their rst child between 2002 and 2007. The shaded areas represent 95% con dence intervals
based on robust standard errors. The top-right corner of each gure also shows percentage effects at event
time t = 9.
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F Effects of other parental leave reforms: Additional de-
tails

FE1 Design of the other parental leave reforms
F1.1 The Austrian parental leave reforms:

Austria implemented parental leave policy reforms in 1990, 1996, and 2000, primarily al-
tering the length of parental leave. In response, mothers signi cantly adjusted their leave-
taking behavior. By contrast, almost all fathers decided not to take parental leave, and the
reforms did not affect this decision.! Because only mothers changed their behavior, we can
exploit the reforms to assess the effects of extended maternity leave on parents' mental
health. Our main analysis, nevertheless, focuses on the 2000 reform for reasons discussed
below (Section F2).

Figure E1: Parental leave reforms in Austria

Notes This gure summarizes the key aspects of the Austrian parental leave reforms. The 1990 reform in-
troduced the possibility that parents could share parental leave. Before 1990, parental leave bene ts were
only available to mothers. In practice, the take-up of fathers was virtually nonexistent. Therefore, the reform
can be interpreted as an increase in maternity leave from 12 to 24 months. The 1996 reform kept the total
duration of parental leave constant at 24 months but introduced a new rule that one parent could not take
more than 18 months. Thus, this reform decreased maternity leave from 24 to 18 months. The 2000 reform
increased the maximum duration of parental leave to 36 months. However, one parent could not take more
than 30 months. Thus, this reform increased maternity leave from 18 to 30 months. The reforms introduced
strict birthday cutoffs that determined eligibility for the pre- or post-reform schemes.

In principle, all the reforms share features that allow us to examine them using the RD ap-
proach described in Section 6. First, each reform effectively changed the maximum paid
maternal leave duration (Figure F1). The 1990 reform increased it from 12 to 24 months,
the 1996 reform decreased it from 24 to 18 months, and the 2000 reform increased it from
18 to 30 months. Second, the other aspects of the parental leave system, such as job protec-
tion or parental bene ts, remained unchanged after 1990.2 The reforms in 1996 and 2000,

! Around the 1990 reform, only 0.5 percent of fathers took any parental leave, around the 1996 and 2000

reforms these shares were 1.7 percent and 3 percent, respectively.
2The reform in 1990 changed the job protection period. Before this reform, mothers had the right to

F1



therefore, allow us to estimate the pure effect of changing the leave duration. Instead, the
1990 reform jointly altered the leave and job protection period (Figure F1), permitting us to
gauge a combined effect. Third, all the reforms were implemented according to strict birth-
date cutoffs (Figure F1), determining eligibility for extended (or reduced) parental leave
without any transition rule. This feature enables us to use RD designs. Fourth, the govern-
ment announced and implemented the reforms at relatively short notice and the reforms
affected the majority of mothers.

F1.2 The Danish parental leave reform:

The Danish government also implemented a paid parental leave reform in 2002 compatible
with our RD approach. As in Austria, policymakers embedded the reform in a parental leave
system offering employment protection and wage compensation.

Figure F2: Parental leave reform in Denmark

Notes This gure summarizes the key aspects of the Danish parental leave reform. Before 2002, mothers could
take 24 weeks of parental leave with full bene t compensation and 52 weeks at a reduced compensation rate of
60%. The 2002 reform (a) abolished the period with partial compensation and (b) expanded the period with
full bene t compensation to 46 weeks. Before and after the reform, mothers bene ted from job protection
over the entire leave period. The reform introduced a strict birthday cutoff that determined eligibility for the
pre- or post-reform scheme.

Figure FE2 provides a rough overview of the most important policy changes. As is apparent,
the Danish reform altered the job-protected paid leave period. Before the reform, mothers
could take a maximum of 24 weeks of fully paid parental leave.® During this period, they
received “full bene t compensation.” * Additionally, the regime allowed mothers to take up
to 52 weeks of leave at a reduced bene t compensation (60%). The 2002 reform (a) abol-
ished the period with partial compensation and (b) expanded the period with full bene t

return to their previous workers within 12 months. After the reform, the job-protection period was 24 months.
Moreover, all the reforms did not change parental-bene t payments. Women received a at payment (adjusted
for wage in ation) over the entire leave period. Until 2008, these payments were unrelated to previous
earnings or the leave duration.

3This period included 14 weeks of exclusive maternity leave and ten weeks of leave mothers and fathers
had to share. Leave-taking of fathers reduced the mother's potential leave period.

4Full bene t compensation implies full wage payment during a period speci ed in the collective bargaining
agreements in the employment sector and 90% wage compensation by the state for the remaining weeks with
a cap on the total amount.
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compensation to 46 weeks® Crucially for our quasi-experimental design, the regime eli-
gibility again depended on the child's date of birth. Mothers with births between January
1, 2002, and March 26, 2002, had the exibility to choose their preferred regime, either
the pre-reform or the post-reform one. Thus, mothers who gave birth between January 1
and March 26 could always choose the most bene cial scheme, and many of them faced
incentives to increase the duration of leave with full compensation (Beuchert et al., 2016).
Mothers who gave birth after March 26 faced the new regime automatically.

F2 Discussion of the other reforms

Given our data and the policy changes implemented, the Austrian 2000 reform is more
useful for studying the impact of maternity leave than the other reforms. First, because the
Austrian data commences in 1998, we do not observe all postnatal periods for the other
Austrian reforms in 1990 and 1996. Thus, we can only analyze the longer-run and not the
short-run effects of these other two reforms. Second, as discussed, the Austrian 2000 reform
solely adjusted the length of leave, enabling us to estimate the clean impacts of extended
leave-taking periods. The Danish reform, instead, varied a bundle of features, including the
bene t schedule. Such changes to the budget set could directly in uence mental health,
potentially obscuring the effect of leave-taking. Third, the Austrian 2000 reform offers a
larger rst stage than most other reforms. For example, Danish mothers affected by the
2002 reform increased leave-taking by only 32 days (Beuchertet al., 2016), and fathers
did not change their behavior at all. Potential reasons for this small rst stage are that the
Danish reform introduced transition rules and imposed much more complicated monetary
incentives than the Austrian 2000 reform. Therefore, we do not anticipate large impacts on
mental health and parenthood penalties. The only other reform with a sizeable rst stage is
the Austrian 1990 reform. Given these considerations, our primary analysis centers on the
Austrian 2000 reform. Nevertheless, we subsequently summarize the impacts of the Danish
reform and the other two Austrian reforms.

F3 Estimated effects of the other reforms

An analysis of the other parental leave reforms reinforces our central conclusion: Parental
leave reforms that policymakers implemented in contexts with already long leave periods
before the reform harm mothers' mental health. However, these adverse effects only mani-
fest if the reforms cause substantial changes in mothers' leave-taking behavior. These results
follow from the reform-speci c rst-stage estimates, the corresponding reduced-form esti-
mates, and the resulting 2SLS estimates (reported in the Appendix).

Two of the four reforms substantially affect mothers' leave-taking behavior and their
mental health. The rst is the already discussed Austrian 2000 reform, and the other is
the 1990 reform. As discussed, the 1990 reform expanded maternity leave by 12 months
and mothers actually remained between ten and eleven additional months on leave (Fig-
ure E3). This change in leave-taking behavior signi cantly affects mothers' mental health:
The 2SLS estimates imply that an additional year of maternity leave increases the number of
post-birth years with an antidepressant prescription by about 0.9 years or 60% (Table F.1).
The reduced-form estimates (Figures F4 to F6) and the 2SLS estimates for the other two
outcomes (Tables F2 and FE3) con rm this nding. By de nition, the estimates for this re-
form re ect long-run estimates. The reason is that while the reform took place in 1990, we

5The extended period included 14 weeks of maternity leave and 32 weeks of shared leave.
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measure the outcome from 1998 to 2016. Moreover, the reform also did not affect fathers'
mental health (Figures E7 to FE9). In conclusion, the analysis of the Austrian 1990 reform
leads to identical conclusions as our analysis of the 2000 reform.

The other two reforms induce smaller changes in mothers' leave-taking behavior and do
not signi cantly affect their mental health. The Danish 2002 reform, for example, increases
mothers' actual leave-taking by only one month. On top of that, the baseline leave period
was short. Given the small rst stage, the absence of signi cant effects on mothers' (Fig-
ure F10 and Table F4) and fathers' (Figure F11 and Table FE5) mental health is no surprise.
Also, examining the Austrian 1996 reform leads to similar conclusions. It decreases the ac-
tual leave period by about four months (Figure F3), and it does not signi cantly affect all
mental health outcomes (Figures F4 to F.6 and Tables F.1 to FE3). However, consistent with
the hypothesis that shorter leaves lead to better mental health, the reduced-form estimates
have a positive sign. Also, this reform did change fathers' mental health (Figures E7 to F9).
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Figure E3: Effects of other Austrian reforms on years of maternity leave ( rst stage)

1996 reform

(a) Pre-reform year 1995 (b) Reform year 1996

1990 reform

(c) Pre-reform year 1989 (d) Reform year 1990

Notes This gure shows the effects of the other Austrian reforms on the number of taken maternity leave
years ( rst stage). The gures are covariate adjusted. For comparison, we plot the pre-reform year (left-hand
side) and the reform year (right-hand side).
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