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Abstract

Using Danish administrative data linked to two independent, validated postpartum depres-
sion screenings, we study how postpartum mental health shocks shape women’s labor market
trajectories. Event-study estimates show no pre-birth differences in trends between depressed
and non-depressed mothers, but persistent employment gaps that widen immediately after birth.
Health-care utilization patterns indicate that these differences reflect acute mental health shocks
rather than pre-existing trends. The penalties are concentrated amongless educated mothers and
those in less family-friendly jobs. Our results highlight postpartum depression as a meaningful
and unequal contributor to the motherhood penalty.
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1 Introduction

The transition to parenthood is one of the most consequential periods in women’s lives, with lasting
implications for both economic trajectories and health. A large and growing literature documents
that the arrival of children produces substantial and persistent reductions in women’s employment
and earnings, commonly referred to as the motherhood penalty (Kleven et al., 2025; Cortés and
Pan, 2023; Kleven et al., 2019). Childbirth also coincides with heightened vulnerability in maternal
mental health. Clinical evidence indicates that 10-15 percent of mothers in high-income countries
experience mild to moderate postpartum depression (Wang et al., 2021). Despite the prominence
of both phenomena, relatively little is known about how postpartum mental health contributes to
the motherhood penalty.

In this paper, we provide the first causal evidence of the impact of postpartum depression on
the motherhood penalty. Addressing this question requires the availability of validated measures of
postpartum depression and longitudinal labor market outcomes for the same women. Such data
are rare. We overcome this limitation by linking population-wide Danish administrative registers to
two independent sources that measure postpartum depression using validated psychometric instru-
ments. We use survey data from the Danish National Birth Cohort (DNBC), covering 30% of births
in 1998-2002, and screening data from the municipal Nurse Home Visiting (NHV) program for
births in 60 (out of 98) municipalities during 2012-2017. Importantly, our measures of postpartum
depression capture mild to moderate cases rather than severe clinical illness, as they rely on reported
symptoms rather than diagnoses or treatment. As a result, the labor market penalties we document
arise among mothers at the margin targeted by population-wide screening and early-intervention
programs in preventive maternal care.

We link the data containing measures of postpartum mental health to administrative data on
earnings, employment, and hours worked, tracing trajectories from four years before to four years
after first birth. Using an event-study design in the spirit of Kleven et al. (2019), we estimate dy-
namic responses separately for mothers who do and do not screen positive for postpartum depres-
sion symptoms. To improve comparability between these groups, our baseline specifications im-
plement propensity-score reweighting of non-depressed mothers based on pre-birth characteristics,
following Kleven et al. (2021).!

We find that postpartum depression amplifies the motherhood penalty on the labor market. In
both the DNBC and NHV data, mothers who experience postpartum depression symptoms ex-
hibit larger and more persistent declines in labor market outcomes following childbirth than moth-
ers without such symptoms. While we document losses in earnings, the most robust and precisely

estimated effects operate through employment (the extensive margin). Four years after childbirth,

IWe show that our results are robust to estimating unweighted specifications and to alternative weighting schemes.



the employment penalty among depressed mothers is roughly three percentage points larger than
among non-depressed mothers, a magnitude that is strikingly similar across the two samples despite
their separation by more than a decade and their use of distinct mental health measures. This dif-
ference is economically meaningful and corresponds to approximately one third of the employment
penalty among non-depressed mothers.

To confirm that these patterns reflect the consequences of postpartum mental health shocks
rather than pre-existing differences in underlying health, we examine health care utilization around
childbirth. In both samples, total general practitioner (GP) fees for depressed and non-depressed
mothers follow parallel trajectories up to about one year before birth, when fees begin to rise for
both groups. After delivery, GP fees remain elevated for both groups, with a persistent positive dif-
ferential for mothers who screen positive for postpartum depression. In addition, mental health
care use rises sharply at childbirth among mothers who screen positive for postpartum depression,
while remaining close to the counterfactual for other mothers. These patterns suggest that postpar-
tum depression (i) is a rapid deterioration in mental health around childbirth and (ii) has long-run
consequences for mothers” mental health care use.

We next turn to factors that may mitigate the postpartum depression penalty on the labor mar-
ket. We hypothesize that its magnitude and persistence depend on mothers’ resources and the envi-
ronments in which they work. More educated mothers may be better positioned to buffer a postpar-
tum mental health shock through greater economic resources and access to market substitutes for
household production (Aguiar and Hurst, 2007), and better health literacy and more timely engage-
ment with care (Santos and Pinheiro, 2025; Cutler and Lleras-Muney, 2010; Currie and Moretti,
2003). The postpartum depression penalty may be attenuated among women employed in more
family-friendly job environments given existing evidence that occupation characteristics and sector
of employment are linked to the size and persistence of the motherhood penalty (Cortés and Pan,
2023; Zucco, 2019; Biitikofer et al., 2018; Goldin and Katz, 2016; Bertrand et al., 2010; Hardoy
and Schene, 2008). Consistent with these ideas, we find that the postpartum depression penalty in
employment is concentrated among mothers without post-secondary education. The penalty is also
driven by less family-friendly pre-birth job environments, proxied by high occupation-level gender
wage gaps, low female representation among top earners within the occupation, and employment
in the private sector.

Finally, we explore whether maternal postpartum depression generates spillovers within the house-
hold by studying fathers’ labor market outcomes. We find limited evidence of systematic effects on
fathers’ employment, but suggestive evidence for reductions in hours worked.

This paper makes two main contributions. We provide the first attempt at causally identifying
the contribution of postpartum depression to the employment penalty, leveraging the rare availabil-

ity of validated measures of depression symptoms linked to population-wide administrative data on



labor-market outcomes.” Only one recent study adopts a causal design to examine the role of mater-
nal mental health around childbirth. Currie and Zwiers (2025) study the impact of treatment for
postpartum depression on mothers’ employment outcomes in the Netherlands. Lacking direct mea-
sures of depression symptoms, their instrumental-variables strategy identifies effects among women
on the margin of receiving treatment, using provider prescribing tendencies as an instrument. They
find limited employment effects at this margin. Because this approach jointly tests treatment efficacy
and the impact of depression itself, it may understate the labor-market consequences of postpartum
depression. Our study complements this work by directly comparing mothers who differ in reported
depression symptoms and shows that postpartum depression per s¢ is associated with substantial and
persistent reductions in labor market attachment.

We also contribute to the literature on the labor market consequences of motherhood (Kleven
et al., 2025; Cortés and Pan, 2023; Kleven et al., 2019). Building upon this, Ahammer et al. (2023)
document large and persistent gender gaps in antidepressant use following childbirth in Austria and
Denmark, using an event-study design that compares mothers and fathers. They interpret these pat-
terns as reflecting the mental load associated with women’s greater caregiving responsibilities rather
than biological factors or short-lived postnatal conditions.> In this paper, rather than comparing
women to men, we focus on mothers and use measures of postnatal depression symptoms to directly
assess the role of postpartum depression on the employment penalty. By comparing new mothers
who screen positive to those who do not, we hold the broader transition to motherhood constant.
We find that mothers experiencing postpartum depression exhibit persistently higher mental health
care use, butalso substantially worse labor market outcomes than otherwise similar mothers without
depression symptoms. These findings indicate that postpartum depression represents an important
contributor to the motherhood penalty in both mental health and economic outcomes.

Our results have important policy implications. We document larger labor market penalties for
depressed mothers in Denmark, a setting with universal health care, universal access to treatment
for postnatal depression, high labor force participation of women, generous parental leave, strong
employment protections for new mothers, and subsidized childcare. Thus our estimates are likely
conservative relative to other countries, where protections for new parents are substantially weaker.
Moreover, the heterogeneity in our estimates suggests that postpartum depression interacts with
economic and institutional buffers that support labor market attachment. Our findings highlight

ostpartum depression as not only a health concern but also an important determinant of women’s
postp p y p

2 A number of studies in economics examine associations between postpartum depression and material hardship, in-
cluding food and housing insecurity (Corman et al., 2016; Noonan et al., 2016), while a large multidisciplinary literature
focuses on early parenting practices and maternal well-being (Slomian et al., 2019; Netsi et al., 2018).

3They argue that postpartum depression does not explain their results, and the antidepressant gaps in their study
emerge two and four years after birth. Bhalotra et al. (2025) similarly find a deterioration of mental health among
mothers who take on more child care and house work.



economic trajectories after childbirth, pointing to potential gains from a greater focus on mental

health support and workplace accommodations in reducing persistent gender gaps in the labor mar-
ket.

2 Institutional Background

We study motherhood penalties in Denmark, a setting characterized by extensive public provision
of health care and childcare and generous parental leave legislation. Health care is publicly financed
and universally accessible, with no user fees for GP visits. All pregnant women are entitled to stan-
dardized prenatal and postnatal care, including routine contacts with GPs, midwives, and munici-
pal health visitors. Health visitors offer up to five home visits during the first year after childbirth
to assess maternal well-being, infant development, and broader family needs, with additional visits
scheduled when concerns arise. GPs serve as the primary point of entry for mental health care and
can initiate counseling, prescribe medication, or refer patients to psychologists or psychiatrists. Psy-
chiatric services are free of charge with a GP referral, and psychotherapy for postpartum depression
is partially subsidized in both periods we study. These institutional features substantially reduce fi-
nancial and administrative barriers to accessing care. At the same time, awareness and recognition of
postpartum mental health issues likely increased over time, and stigma may have declined, particu-
larly for the more recent NHV cohorts. Denmark also offers generous parental leave benefits, strong
employment protections for pregnant workers and new parents, and publicly subsidized childcare,
with children guaranteed access to a publicly supported childcare placement from around their first
birthday.4 Taken together, Denmark’s institutional environment provides strong support for com-

bining parenthood and employment.

3 Data

We use survey and register data from Denmark covering the period 1993-2022. These data contain
individual-level records with unique personal identifiers that allow us to follow individuals over time

and to link family members.

4“While Denmark’s family policies evolved over the period we study, the core institutional framework remained stable.
Throughout, dismissal during pregnancy and parental leave was prohibited and parents retained the right to return
to their pre-birth job (or an equivalent position). Paid parental leave expanded over time, from substantially shorter
entitlements prior to the 2002 reform to 46 weeks of paid leave by 2012, with two weeks reserved for fathers and the
remainder allocated flexibly within the household. Over the same period, municipalities shifted toward greater use of
institutional daycare, but universal access, capped parental fees, and full-day availability remained in place across both
cohorts.



Maternal Depression. We draw on two complementary data sources to measure postpartum de-
pression, described in detail in Appendix A.> First, we use survey data from the Danish National
Birth Cohort (DNBC), which covers approximately 30 percent of all births in Denmark between
1998 and 2002. Postpartum depression is measured using survey responses from Interview 3, admin-
istered around six months after delivery. The interview includes nine questions: six drawn from the
Symptoms Checklist-92 (depression and anxiety) and three from the General Health Questionnaire-
60 (stress), each answered on a three-point Likert scale with higher values indicating more frequent
or severe symptoms. Following Anderson (2008), we standardize each item, construct a weighted
index using the inverse covariance matrix, and re-standardize the resulting index. We classify moth-
ers with index values above the 90th percentile as experiencing postpartum depression, consistent
with prevalence estimated in other high-income countries (Wang et al., 2021).

Second, we use administrative data from the municipal Danish Nurse Home Visiting (NHV)
program, which includes children born between 2012 and 2017. We were able to obtain screening
data from 60 (out of 98) municipalities. Postpartum depression is assessed using the Edinburgh
Postnatal Depression Scale (EPDS), typically administered around two months after birth. The
EPDS ranges from 0 to 30, with higher scores indicating worse mental health. Following the Danish
validation study by Smith-Nielsen et al. (2018), we classify mothers as being at risk of depression if
their EPDS score is 11 or higher.

Our measures of postpartum depression are based on screening instruments rather than diag-
noses, health-care utilization or medication use, and therefore primarily capture variation in mild
to moderate depressive symptoms.6 This margin is particularly policy-relevant, as it corresponds to
the population targeted by large-scale screening and early-intervention efforts in preventive mater-
nal care. Together, these two sources allow us to study maternal depression risk across cohorts and
institutional settings: the DNBC provides rich survey-based measures in the early 2000s, while the
NHYV data offer more recent coverage using a clinically validated screening instrument. The com-
bination strengthens both the validity and robustness of our analysis, ensuring that results are not

specific to one period, measurement, or context.

Outcomes. We measure parental labor market outcomes using the Income Statistics Register. Our
main outcomes are annual labor earnings (including zero earnings), an indicator for employment

defined as having any positive labor income, and hours worked conditional on employment.7 All

5Due to data access restrictions, the two data sources are not linked to each other and are merged with other Danish
registers under separate project protocols. As a result, some supplemental variables are available in one sample but not
the other.

Women experiencing severe depression are less likely to participate in the DNBC survey, and women who have
already been diagnosed with depression are not screened in the NHV program.

"Danish maternity leave typically lasts close to a year. At the start of the leave, mothers usually receive full wage
replacement paid by employers for a period determined by collective bargaining agreements (around 14 weeks in the pri-



monetary variables are expressed in 2015 DKK and converted to euros.

Additional Variables. We use several registers to obtain information on parents and their chil-
dren. Information on year of birth comes fromRogulation Registerhich we use to construct
mothers'age xed e ects. Parental educational attainment is measurediidugation Register

from which we construct indicators for having less than a high school degree and for having at least
some college education. Health care utilization around rst birth is measured iatigniaé

Health Insurance Registehich records reimbursements to primary care physicians for all services
covered by the national health insurance system. We compute total GP fees and indicators for psy-
chological counseling in primary care (DNBC), depression diagnostic tests in primary care (NHV),
and for any consultation with privately practicing psychologists or psychiatrists.

We use th&mployment Classi cation Modaled theRegister-Based Labor Force Stdbstics
characterize mothers' pre-birth job characteristics, based on their last job in the two to four years
before the birth. For the DNBC sample, we use 3-digit ISCO codes to classify mothers' pre-birth
occupations. For each occupationinwhich atleast 10 women and 10 men are employed, we compute
the ratio of women's average wages to men's average wages and de ne an indicator for high gender
wage gap occupations as those with a ratio below the median across occupations. We also calculate
by occupation, the share of women among workers in the top 20 percent of the earnings distribution
within the occupation and de ne an indicator for low female representation among top earners as
occupations where this share falls below the median across occupations. For the NHV sample, we
create an indicator for public versus private sector employment.

Analysis sample and descriptive statisticsVe begin with the universe of rst-time mothers who

gave birth between 1998 2002 (DNBC) or 2012 2017 (NHV) and who are observed in the medical
birth registry. We impose two restrictions. First, we require that mothers are observed in the labor
market data each year from four years before to four years after rst birth, regardless of their em-
ployment status. Second, we restrict the sample to native-born mothers to reduce heterogeneity in
attitudes toward mental health. Finally, we limit the sample to mothers who completed the DNBC
survey or participated in the NHV postnatal depression screening. The nal samplesinclude 30,270
DNBC mothers and 44,112 NHV mothers.

vate sector and typically longer in the public sector). These payments are recorded as labor earnings in the administrative
data. The remaining part of the leave is nanced by public leave bene ts, recorded as government transfers (Adams et al.,
2025). Because our employment measure is based on having any labor earnings within the calendar year, and becaus
the transfer- nanced portion does not cover a full year, mothers on leave are still classi ed as employed (i.e., maternity
leave itself does not mechanically generate non-employment in our data). Hours worked are measured following Kleven
etal. (2019). The measure is derived from mandatory contributions to the labor market pension scheme (ATP), which

are based on reported hours worked and recorded in discrete bins.
8\We do not observe prescription drug use in our data.




Appendix Table B1 compares our analysis samples to the families who gave birth inthe same years
but were not included in the DNBC or NHV data. Because sample sizes di er across groups, we as-
sess balance using standardized (normalized) di erences rai@testbdnllowing best practice to
emphasize e ect sizes rather than statistical signi cance when evaluating covariate balance (McKen-
zie, 2017; Imbens and Rubin, 2PL%)cross both periods, observable characteristics are closely
aligned, with nearly all standardized di erences close to or below the conventional 0.1 threshold for
imbalance. The only variable substantially exceeding this threshold is maternal years of schooling in
both cohorts, indicating modest positive selection on education into the survey and screening sam-
ples. Overall, the analysis samples appear broadly representative of their respective birth cohorts. If
anything, since higher maternal education is associated with a lower prevalence of postpartum de-
pression (Cenaetal., 2021; Matsumura et al., 2019) and smaller child penalties (Bazen et al., 2025;
Doren, 2019), this positive selection suggests that our estimates likely represent a lower bound on
the true e ects in the full population.

Appendix Figure Al presents the distributions of the two postpartum-depression measures used
in the analysis. The gray bars show the standardized DNBC mental health index, while the red line
displays the standardized EPDS scores from the NHV screening data. The two distributions are
similar: both are smooth and approximately unimodal, with long right tails re ecting a small share of
mothers reporting elevated symptom levels. The thresholds (the top 10 percent of the DNBC index
and EPDS 11) capture comparable portions of the upper tail (10 and 8.4 percent, respectively),
without any evidence of mass points or discontinuities around the cuto s. These patterns provide
reassurance that the depression indicators are well behaved and that the classi cation of mothers as
depressed versus non-depressed primarily distinguishes those in the high-symptom range rather
than a separate subgroup.

Appendix Table B2 compares pre-birth characteristics of mothers classi ed as depressed and
non-depressed in the DNBC and NHV samples. The table shows that mothers classi ed as de-
pressed and non-depressed are generally similar in both the DNBC and NHV samples, with small
standardized di erences. However, a few characteristics do display meaningful imbalance across
both datasets. In particular, depressed mothers have lower educational attainment, higher baseline
GP fees, and lower labor earnings measured two years prior to birth, indicating di erences in both so-
cioeconomic status and pre-birth health-care utilization. To address these imbalances, we implement
inverse probability weighted regressions that reweight the comparison group to match depressed
mothers on key pre-birth characteristics. We detail the empirical strategy in the next section.

9The standardized di erence is de ned—%\lsA:—W, where- ,- are group means afg & are variances. This
2 5

provides a scale-invariant measure of the magnitude of imbalance.



4 Empirical Strategy

To describe how mothers' labor-market outcomes evolve around the arrival of the rst child, we
follow Kleven et al. (2019) and estimate event-study speci cations separately by postpartum mental
health statu8 2 f0"1g, where3 = 1 indicates that the mother is classi ed to have postpartum
depression. We track labor market outcomes for four years before and after childbirth. The baseline
speci cation is:

G?B: \égl 8=B 17 , \g , VgﬂB: \2738 (1)

8= 4
8< 2

WhereG§Bdenotes the labor market outcome for persomalendar yed 17 is the year when
rst becomes a parent are calendar-year xed e ects, @9’3 are age xed e ects. Indicators
areincludedforal 2 f 4" ““4gexcepB = 2, which serves as the omitted (baseline) year.

Interpretation and identi cation. Ourbaselineidenti cation strategy follows Kleven etal. (2019),
exploiting idiosyncratic variation in the timing of rst birth conditional on age and calendar-year

xed e ects, which absorb life-cycle and macroeconomic trends. The main threat to a causal inter-
pretation is endogenous fertility timing: women may time childbirth to periods when labor-market
attachmentis expected to be weaker (Melentyeva and Riedel, 2025; Bensnes etal., 2023). The event:
study estimates show no evidence of pre-birth trends for our main outcome, employment, suggest-
ing that such timing concerns play a limited role along this margin. For earnings and hours worked,
we observe some pre-birth dynamics; however, any endogenous timing of birth driven by anticipated
labor-market trajectories seems similar across women who do and do not later experience postpar-
tum depression.

While observables measured two years prior to rst birth are broadly similar between depressed
and non-depressed mothers, some imbalances remain, motivating the use of propensity-score weight
ing. A causal interpretation of the weighted estimates rests on the assumption that, conditional on
these observables, mothers' labor-market trajectories would have evolved similarly in the absence o
postpartum depression. We therefore view the weighted estimates as informative about the magni-
tude of the postpartum depression gap and, if anything, as likely lower bounds on its causal e ects.

Propensity-score weighting. Following Kleven et al. (2021), we address imbalances between de-
pressed and non-depressed mothers by reweighting the comparison group of non-depressed moth-
ers. LeF denote a vector of pre-birth covariates. We estimate the propensityBcoir!3 =

1j PPandassignweightFP«11 >1FP°to non-depressed mothers, while mothers with postpar-



tum depression receive unitweight. In our main analyses, we construct weights using a parsimonious
set of characteristics measuréd al: maternal earnings, maternal GP fees, and an indicator for

any maternal contacts with a psychologist or psychiatrist. In robustness checks, we construct weights
using a broader set of covariates that additionally includes maternal years of schooling, maternal em-
ployment, and maternal mental health-related GP contacts. Table 1 and Appendix Table B3 report
summary statistics by depression status in the weighted samples under the baseline and extende
weighting schemes. The tables con rm that, after applying weights, depressed and non-depressed
mothers are highly comparable in pre-birth characteristics, as virtually all the standardized di er-
ences are smaller than 0.1.

Normalization. For presentation, we convert the level coe cients into percentage deviations,

'
E GL8

which expresses the event-time e ect as a share of the predicted counterfactual outcome. This nor-
malization highlights the dynamic path of outcomes before and after rst birth for each mental
health subgroup without imposing log-linearity and while retaining zeros in the data?@/e plot

to illustrate how labor market outcomes evolve around rst birth across women with and without
postpartum depression.

O/gc’ ’ 637 =\3, ngB 2)

5 Results

Postpartum Depression and the Motherhood Penaltysigure 1 plots event-time pro les of

mothers' yearly earnings, employment, and working hours (conditional on employment) around
rst birth, separately for mothers classi ed as depressed and non-depressed. Appendix Figure B1 and

Appendix Figure B2 show that the estimated event-study pro les are very similar in the unweighted
sample and under the full weighting speci cation. Consistent with prior work on the motherhood
penalty, maternal labor market outcomes decline sharply at childbirth and recover only partially over
the subsequent years.

The rst panel presents e ects on yearly earnings. In both the DNBC and NHV samples, earn-
ings decline sharply at the time of birth and remain persistently below the pre-birth counterfactual
throughout the follow-up period. Pre-birth trajectories are nearly identical for depressed and non-
depressed mothers, supporting a clean comparison of post-birth dynamics. Con dence intervals
around the earnings estimates of depressed mothers are sizable due to smaller sample size and ge
erally overlap with those of non-depressed mothers, but the point estimates in both datasets consis-



tently suggest larger post-birth earnings losses among mothers classi ed as depressed. Inthe DNBC
the earnings penalty associated with postpartum depression is relatively stable over the four years
following childbirth. Four years after birth, earnings are approximately 16.5% lower for depressed
mothers, compared with 14.0% for mothers without postpartum depression. In the NHV sample,
the earnings gap appears to widen over time, with earnings declines of 24.8% for depressed mothers
and 21.3% for non-depressed mothers by the end of the observation window.

The second panel turns to employment. In both datasets, employment trajectories are virtu-
ally identical prior to birth, with no evidence of di erential pre-trends between depressed and non-
depressed mothers. After childbirth, employment falls sharply for all mothers, but the decline is
larger for mothers classi ed as depressed and the gap persists throughout the follow-up period. The
con dence intervals indicate that this post-birth employment gap is estimated with meaningful pre-
cision over much of the post-birth horizon. Four years after birth, the employment penalty in the
DNBC is approximately 7.8% for non-depressed mothers and 10.8% for depressed mothers. The
NHYV sample shows a comparable pattern, with corresponding declines of around 14.8% and 17.8%.

The last panel examines intensive-marginresponses. Inthe DNBC, hours worked conditional on
employment decline after birth for both groups, and point estimates suggest somewhat larger post-
birth reductions among mothers classi ed as depressed, although the con dence intervals generally
overlap. In the NHV sample, the hours pro les for depressed and non-depressed mothers are very
similar and the con dence intervals overlap throughout, indicating no statistically distinguishable
di erences in hours conditional on employment.

Overall, the results indicate that postpartum mental health shocks have lasting consequences for
mothers' labor market attachment, rather than re ecting short-lived disruptions around the time of
childbirth.

Role of Unobserved Health. Could underlying health di erences explain the post-birth employ-
ment gaps between mothers with and without postpartum depression? To shed light on this, we in-
vestigate in Figure 2 the evolution of overall and mental health-related health-care utilization around
childbirth. In both the DNBC and NHV samples, total GP fees evolve similarly for depressed and
non-depressed mothers prior to birth, staying close to the counterfactual. GP fees increase for both
groups inthe year preceding childbirth, consistent with standard prenatal care. The increase is some-
what larger among mothers who later screen positive for postpartum depression, suggesting some
of these women may start experiencing depression during pregnancy. After delivery, overall GP uti-
lization remains elevated for both groups and continues to track broadly in parallel.

In contrast, measures of mental health related care show a sharp and discrete divergence at child-
birth. The probability of receiving depression-related counseling or screening by a GP rises abruptly
for depressed mothers in the year of birth by roughly 149.1% in the DNBC and 86% in the NHV,

10



while remaining close to baseline for non-depressed mothers. Similarly, contacts with psychologists
or psychiatrists increase sharply at birth for depressed mothers and persist thereafter, with no cor-
responding increase among non-depressed mothers. The timing and concentration of these di er-
ences strongly support the interpretation that postpartum depression re ects an acute deterioration
in mental well-being around childbirth that persists throughout the follow-up period, rather than

the continuation of pre-existing di erences in health status or care-seeking behavior.

Benchmarking the Employment E ects. How large is the estimated e ect of postpartum depres-

sion on the motherhood penalty? Our results indicate that mothers with postpartum depression
experience an additional 2.9 percentage point reduction in employment in the four years following
childbirth, relative to mothers without postpartum depression. This translates to a 3.1% reduction
when compared to the counterfactual employment rate of depressed mothers in the absence of the
birth. To gauge the magnitude of this e ect, we compare it to the employment consequences of
other health shocks. Bradley et al. (2002) nd that women diagnosed with breast cancer in the US
experience a 7 percentage point (11%) decline in employment during the 2 3 years after diagnosis.
Garcia-Gomez et al. (2013) document comparable impacts of acute health shocks: an acute hospi-
talization reduces women's employment in the Netherlands by 8.4 percentage points (9.6%) two
years later. Conti et al. (2025) nd that the average employment decline due to menopause over
the four years after onset is 0.3 0.7 percentage points (around 1%). Our estimates suggest that the
employment losses associated with postpartum depression are roughly one third of the size of those
stemming from major health shocks such as breast cancer or acute hospitalization, yet substantially
larger than the e ects typically attributed to menopause-related symptoms, underscoring the impor-
tance of even mild to moderate postpartum depression as a contributor to the motherhood penalty.

The Mitigating Role of Education and Job Characteristicsln this section, we examine whether
education and job characteristics can mitigate the labor market consequences of postpartum depres-
sioni® There are several reasons why the postpartum depression penalty may vary systematically
with maternal education. More educated mothers tend to have greater economic resources, which
may allow them to purchase market substitutes for household production and allocate less time to
non-market tasks (Aguiar and Hurst, 2007), reducing the need to exit employment when coping
with mental health challenges. Education is also associated with better health literacy and greater
engagement with preventive and treatment services (Cutler and Lleras-Muney, 2010; Currie and
Moretti, 2003). In addition, there are well-documented socioeconomic gradients in treatment gaps
and unmet needs for mental health care (Santos and Pinheird: Ph2s& patterns suggest that

10Appendix Table B4 shows that these characteristics are balanced between depressed and non-depressed mothers.
UIalthough Denmark has universal health insurance and broad access to services, more educated individuals may still
be better able to navigate the health-care system and obtain timely or higher-quality care (Packness et al., 2021).
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higher education may facilitate earlier recognition of symptoms and more timely engagement with
treatment, potentially shortening the duration or severity of postpartum depressive episodes. Fi-
nally, higher education is associated with sorting into occupations and rms that o er greater stabil-
ity, bene ts, and exibility, and that impose smaller penalties for employment interruptions, which

can help mitigate employment and earnings losses following health or family-related shocks (Blau
and Kahn, 2017). Taken together, these channels suggest that the employment consequences ot
postpartum depression may be smaller and less persistent among mothers with higher education.

We assess this hypothesis by estimating event-study pro les separately by pre-birth educational
attainment. As shown in Figure 3, employment declines following childbirth are substantially larger
for depressed mothers with lower education relative to their non-depressed cotiBgrparts.
trast, among mothers with at least some college education, we nd little evidence of a di erential
post-birth employment penalty associated with postpartum depression.

The postpartum depression penalty may also vary systematically with job characteristics. Prior
work shows that occupational pay structures and work demands play a central role in gender wage
gaps, particularly around childbirth (see Cortés and Pan, 2023, for a recent review). Women fall
behind men the most in occupations that reward long and in exible hours through non linear pay
schedules (Butikofer et al., 2018; Goldin, 2014; Bertrand et al., 2010). In these occupations women
are also less likely to reach the top of the earnings distribution (Bertrand et al., 2010) and new moth-
ers are more likely to switch jobs or exit employment (Ishizuka and Musick, 2021). In contrast,
gender gaps and motherhood related penalties are smaller in occupations with more exible hours
and more linear pay schedules (Goldin and Katz, 2016). Gender gaps also tend to be smaller in
occupations with a larger share of public sector employees, and wage penalties after childbirth are
markedly lower in the public sector than in the private sector (Zucco, 2019; Hardoy and Schgne,
2008). Against this backdrop, our hypothesis is that the labor market consequences of postpartum
depression may be attenuated in job environments that are more family-friendly.

Figure 4 sheds light on the plausibility of this hypothesis. We assess whether the employment
consequences of postpartum depression vary across occupations along three proxies for family-friend
liness: (i) the occupation-level gender wage gap, de ned as the women-to-men average wage ratic
across 3-digit ISCO occupations in the DNBC, (ii) female representation among top earners, de-

ned as the share of women in the top 20 percent of earners within each occupation in the DNBC,
and (iii) employment in the public versus private sector in the!RIFdf. each proxy, we split

the sample into settings that are plausibly more supportive of mothers' labor market attachment
(lower occupation-level gender wage gaps, higher female representation among top earners, anc

12Appendix Figure B3 and Appendix Figure B4 present the corresponding results for earnings and hours worked,
respectively.

LBappendix Figure B5 and Appendix Figure B6 present the corresponding results for earnings and hours worked,
respectively.
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public-sector employment) versus less supportive settings (higher wage gaps, lower representation
and private-sector employment). Across these measures, the estimates consistently indicate large
and more persistent penalties for depressed mothers in less family-friendly job environments, while
in more family-friendly occupations there is no evidence of a di erential postpartum depression
penalty.

Potential Spillovers to Fathers.Finally, we examine whether maternal postpartum depression

is associated with changes in fathers' labor market outcomes. A growing economics literature doc-
uments spillovers from health shocks within families (Adhvaryu et al., 2024; Breivik and Costa-
Ramon, 2024; Anand et al., 2022; Fadlon and Nielsen, 2021). Fathers may also play an important
role in bu ering the consequences of maternal postnatal health problems through adjustments in
labor supply. Appendix Figure B7 plots fathers' outcomes around rst birth by maternal postpar-
tum depression status. In the DNBC sample, fathers partnered with mothers classi ed as depressed
exhibit larger post-birth earnings declines, driven primarily by responses at the intensive margin. In
the NHV sample, the patterns are noisier but point estimates similarly suggest reductions in fathers'
hours worked when mothers screen positive for depression. While these estimates are imprecise, the
direction of the responses is consistent with some reallocation of fathers' time toward caregiving in
response to maternal mental health challenges.

6 Conclusion

This paper examines the impact of postpartum depression on the motherhood penalty. We show
that mothers who experience postpartum depression symptoms su er larger and more persistent
employment losses after childbirth, with e ects that remain visible several years later. These penal-
ties are highly unequal. They are concentrated among mothers with lower education and among
those employed in less family-friendly jobs prior to birth, while we nd little evidence of di erential
penalties in more supportive work environments.

Our results highlight that even mild to moderate postpartum depression may lead to substantial,
persistent and unequal economic consequences. A key implication is that broad access to health care
and family policies does not, by itself, eliminate the long-run employment consequences of maternal
mental health shocks. This points to a potential role for interventions that link screening and timely
treatment to policies that facilitate continued work attachment, such as workplace exibility and
accommodations in the post-birth period.

13



References

Adams, Abi, Mathias Fjeellegaard Jensen, and Barbara Petrongolo. 2025. Birth Timing and Spacing:
Implications for Parental Leave Dynamics and Child Penalties. 2025.

Adhvaryu, Achyuta, N. Meltem Daysal, Snaebjorn Gunnsteinsson, Teresa Molina, and Herdis Ste-
ingrimsdottir. 2024Child Health, Parental Well-Being, and the Social Safe81X&7.

Aguiar, Mark, and Erik Hurst. 2007. Measuring Trends in Leisure: The Allocation of Time over
Five DecadeQuarterly Journal of Econori22 (3): 969 1006.

Ahammer, Alexander, Ulrich Glogowsky, Martin Halla, and Timo Hener. 2023. The parenthood
penalty in mental health: Evidence from Austria and Denmark, 2023.

Anand, Priyanka, Laura Dague, and Kathryn L. Wagner. 2022. The Role of Paid Family Leave in
Labor Supply Responsesto a Spouse's Disability or Health $twactal of Health Economics
83:102621.

Anderson, Michael L. 2008. Multiple Inference and Gender Di erences in the E ects of Early
Intervention: A Reevaluation of the Abecedarian, Perry Preschool, and Early Training Projects.
Journal of the American Statistical Associdiib@@84): 1481 1495.

Bazen, Stephen, Xavier Joutard, and Hélene Périvier. 2025. Measuring the Child Penalty Early ina
Career. The Role of Education for Di erent Cohorts. HAL Working Paper no. hal-04913789.
2025.

Bensnes, Simon, Ingrid Huitfeldt, and Edwin Leuven. 2023. Reconciling Estimates of the Long-
Term Earnings E ect of Fertility. 1ZA Discussion Paper no. 16174. 2023.

Bertrand, Marianne, Claudia Goldin, and Lawrence F Katz. 2010. Dynamics of the Gender Gap
for Young Professionals in the Financial and Corporate Séutwescan Economic Journal:
Applied Econom§3): 228 255.

Bhalotra, Sonia, Damian Clarke, and Tom Waters. PB@8aughter penaltiFS Working Papers
W25/40. London, UK.

Blau, Francine D., and Lawrence M. Kahn. 2017. The Gender Wage Gap: Extent, Trends, and
ExplanationsJournal of Economic Literatbsg(3): 789 865.

Bradley, Cathy J., Heather L. Bednarek, and David Neumark. 2002. Breast Cancer Survival, Work,
and EarningsJournal of Health Econonditg5): 757 779.

Breivik, Anne Lise, and Amanda Costa-Ramon. 2024. The Impact of Children's Health Shocks
on Parents' Labor Earnings and Mental HedRbview of Economics and Statiafizd:1 45.

Butikofer, Aline, Sissel Jensen, and Kjell G. Salvanes. 2018. The Role of Parenthood on the Gender
Gap among Top EarnerEuropean Economic Revi&ender Di erences in the Labor Market
109:103 123.

Cena, Loredana, Fiorino Mirabella, Gabriella Palumbo, Antonella Gigantesco, Alice Trainini, and
Alberto Stefana. 2021. Prevalence of Maternal Antenatal and Postnatal Depression and Their
Association with Sociodemographic and Socioeconomic Factors: A Multicentre Study in Italy.
Journal of A ective Disord@&:217 221.

14



Conti, Gabriella, Rita Ginja, Petra Persson, and Barton Willage. 2025. The Menopause "Penalty".
2025.

Corman, Hope, Marah Curtis, Kelly Noonan, and Nancy Reichman. 2016. Maternal Depression
as a Risk Factor for Children's Inadequate Housing Conditlosial Science & Medicine
149:76 83.

Cortés, Patricia, and Jessica Pan. 2023. Children and the Remaining Gender Gaps in the Labor
Market. Journal of Economic LiteratGig4): 1359 1409.

Cox, John, and Jeni Holden. 20@&rinatal mental health: A guide to the Edinburgh Postnatal
Depression Scale (EPB8&Yyal College of Psychiatrists.

Currie, Janet, and Enrico Moretti. 2003. Mother's Education and the Intergenerational Transmis-
sion of Human Capital: Evidence from College OpeniQgmrterly Journal of Econorit8
(4): 1495 1532.

Currie, Janet, and Esmee Zwiers. 2025. Medication of Postpartum Depression and Maternal Out-
comes: Evidence from Geographic Variation in Dutch Presciibmgal of Human Resources
60 (4): 1093 1125.

Cutler, David M., and Adriana Lleras-Muney. 2010. Understanding Di erences in Health Behav-
iors by EducationJournal of Health Econon2igg1): 1 28.

Doren, Catherine. 2019. Which Mothers Pay a Higher Price? Education Di erences in Mother-
hood Wage Penalties by Parity and Fertility TimBagiological Sciegié&4 709.

Fadlon, Itzik, and Torben Heien Nielsen. 2021. Family Labor Supply Responses to Severe Health
Shocks: Evidence from Danish Administrative Recémgrican Economic Journal: Applied
Economids3 (3): 1 30.

Garcia-Gomez, Pilar, Hans van Kippersluis, Owen O'Donnell, and Eddy van Doorslaer. 2013. Long-
Term and Spillover E ects of Health Shocks on Employment and Incmuamal of Human
Resourcd8 (4): 873 909.

Goldin, Claudia. 2014. A Grand Gender Convergence: Its Last ChApterican Economic Re-
viewl04 (4): 1091 1119.

Goldin, Claudia, and Lawrence F. Katz. 2016. A Most Egalitarian Profession: Pharmacy and the
Evolution of a Family-Friendly Occupatialaurnal of Labor Econor3i$3): 705 746.

Hardoy, Inés, and Pal Schgne. 2008. The Family Gap and Family Friendly Policies: The Case of
Norway. Applied Econom#3 (22): 2857 2871.

Imbens, Guido W., and Donald B. Rubin. 26@&usal Inference for Statistics, Social, and Biomed-
ical Sciences: An Introductidew York: Cambridge University Press.

Ishizuka, Patrick, and Kelly Musick. 2021. Occupational In exibility and Women's Employment
during the Transition to Parenthoo@®emography8 (4): 1249 1274.

Kleven, Henrik, Camille Landais, and Gabriel Leite-Mariante. 2025. The Child Penalty Atlas.
Review of Economic Stualke$): 3174 3207.

. 2019. Children and gender inequality: Evidence from DenrAanlerican Economic
Journal: Applied Economit¢4): 181 209.

15



Kleven, Henrik, Camille Landais, and Jakob Egholt Sggaard. 2021. Does Biology Drive Child Penal-
ties? Evidence from Biological and Adoptive Famiimgrican Economic Review: Insgjhts
(2):183 198.

Matsumura, Kenta, Kei Hamazaki, Akiko Tsuchida, Haruka Kasamatsu, Hidekuni Inadera, The
Japan Environment, and Children's Study (JECS) Group. 2019. Education level and risk of
postpartum depression: results from the Japan Environment and Children's Study (JECS).
BMC Psychiatr§9 (419).

McKenzie, David. 2017. Should we require balance t-tests of baseline observables in randomized
experiments? World Bank Impact Evaluations Blog.

Melentyeva, Valentina, and Lukas Riedel. 2025. Child Penalty Estimation and Mothers' Age at
First Birth. ROCKWOOL Foundation Berlin Working Paper no. 19/25. 2025.

Netsi, Elena, Rebecca Pearson, and Lynne Murray. 2018. Association of Persistent and Severe Post
natal Depression with Child OutcomelAMA Psychiatry5 (3): 247 253.

Noonan, Kelly, Hope Corman, and Nancy Reichman. 2016. E ects of Maternal Depression on
Family Food Insecurityfeconomics and Human Biol2gy201 215.

Packness, Aake, Sonja Wehberg, Lene Halling Hastrup, Erik Simonsen, Jens Sgndergaard, and Frar
Boch Waldor . 2021. Socioeconomic Position and Mental Health Care Use before and after
First Redeemed Antidepressant and Time until Subsequent Contact to Psychologist or Psychi-
atrists: A Nationwide Danish Follow-up Stu@ocial Psychiatry and Psychiatric Epidemiology
56 (3): 449 462.

Santos, Joana V., and Vitor Pinheiro. 2025. Socioeconomic Inequalities on Unmet Needs for Men-
tal Health Care: A Cross-Section Analysis in European Union CouBiniegpean Psychiatry
68 (S1): S103 S103.

Skov, Ronja L., Christian Holm Andersen, Ida Munk Petersen, Sara Kaestel, Else M. Christensen,
Birgit Bagelund Hagh, Merete Osler, and The DNBC Steering Group. 2022. Maternal Mental
Health and Child Health Trajectories: Evidence from the Danish National Birth CS5dvt.

Population Healtt20:101270.

Slomian, Justine, Germain Honvo, Patrick Emonts, Jean-Yves Reginster, and Olivier Bruyére. 2019.
Consequences of Maternal Postpartum Depression: A Systematic Review of Maternal and In-
fant Outcomes.Women's Health5:1 55.

Smith-Nielsen, Johanne, Stephen Matthey, Theis Lange, and Mette Skovgaard Veever. 2018. Vali-
dation of the Edinburgh Postnatal Depression Scale against both DSM-5 and ICD-10 diagnostic
criteria for depressiomBMC psychiatr§8 (1): 1 12.

Wang, Ziyi, Jiaye Liu, Huan Shuai, Zhongxiang Cai, Xia Fu, Yang Liu, Xiong Xiao, et al. 2021.
Mapping Global Prevalence of Depression among Postpartum Woraesiational Psychi-
atry11 (1): 543.

Zucco, Aline. 2019. Occupational Characteristics and the Gender Pay Gap. DIW Discussion Pa-
per1794. 20109.

16



(a) Earnings, DNBC (b) Earnings, NVP

(c) Employment, DNBC (d) Employment, NVP

(e) Hours | Working, DNBC (f) Hours | Working, NVP

Figure 1: E ects of parenthood on mothers' labor market outcomes by postpartum depression
status

NotesSamples include rst-time native born mothers observed from four years before to four years after rst
birth. Each panel plots event-time coe cients from Equation (1), shown as percentage @@\datm

in Equation (2). Outcomes are yearly earnings and employment probability (extensive margin), as well as
yearly hours conditional on being employed. Left-hand panel classi es postnatal depression using DNBC
self-reported survey responses, while right-hand panel uses the EPDS screening available in the NHV data (se:
Section 3). Eventtimeds= B 17, with 17the year of rst birth, and coe cients are normalize8 to 2

following the empirical strategy in Section 4. Orange solid lines plot the outcomes for mothers classi ed

as depressed in the postnatal period, while blue dashed lines plot the outcomes of mothers not classi ed as
depressed. Shaded areas show 95% con dengeyintervals based on robust standard errors. The sample of nor
depressed mothers is weighted using inverse probability weights as described in Section 4.



(a) Total GP fees, DNBC (b) Total GP fees, NVP

(c) Any GP depression counseling, DNBC (d) Any GP depression test, NVP

(e) Any psychological contact, DNBC (f) Any psychological contact, NVP

Figure 2: E ects of parenthood on mothers' health care utilization by postpartum depression status

NotesSee notes to Figure 1. Outcomes are: total GP fees, an indicator for receiving psychological counseling
(DNBC sample) or being administered a depression test (NHV sample) by a GP, and an indicator for any

contact with a psychiatrist or psychologist.
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(a) High school or less, DNBC (b) Some College or More, DNBC

(c) High school or less, NHV (d) Some College or More, NHV

Figure 3: E ects of parenthood on mothers' employment by education and postpartum depression
status

NotesSee notes to Figure 1. Education is de ned as the highest degree attained 2 years before birth. Left-hand
panel restricts the sample to women with at most a high school degree, right-hand panel to women who obtain
post-secondary education.
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Within-occupation gender gap (DNBC)

(a) Above median (b) Below median

Fraction of women among top 20% earners in occupation (DNBC)

(c) Below median (d) Above median
Sector of employment (NHV)

(e) Private (f) Public

Figure 4: E ects of parenthood on mothers' employment by job characteristics and postpartum
depression status

NotesSee notes to Figure 1. Left-hand panel refers to less family-friendly job characteristics, right-hand panel
to more family-friendly job characteristics. Top two Figures split the DNBC sample based on whether the
gender wage gap within the last occupation held 2 4 years before birth is above (a) or below (b) the median
gender wage gap, with the gender gap de ned as the ratio of women to men earnings. Middle two Figures
splitthe DNBC sample based on whether the fraction of women among the top 20 percent earners in the last
occupation held 2 4 years before birth is below (c) or above (d) the median. The bottom tow Figures split
the NHV sample based on whether the last job held 2 4 years before birth was in the private (e) or public (f)
sector. 20
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A.1 The Danish National Birth Cohort Data

The Danish National Birth Cohort (DNBC) is a nationwide longitudinal study that enrolled more than 90,0(
pregnancies between 1996 and 2002, corresponding to roughly 30 percent of all births in Denmark durin
period. Women were recruited at their rst prenatal visit with a general practitioner and subsequently partici
in a series of structured telephone interviews conducted by trained interviewers using a standardized proto
our analysis, we focus on rst births from the 1998 2002 cohorts, for whom both pregnancy interviews and
postpartum interview were consistently administered.

The DNBC collects detailed information on mothers' health, behaviors, and socioeconomic characteristic
ing pregnancy. Maternal mental health is assessed through self-reported symptom questions included in tl
partum interview conducted approximately six months after childbirth. These questions cover symptoms of
ety, depression, and stress and are derived from validated instruments the Symptoms Checklist-92 (SCL-9
the General Health Questionnaire (GHQ-60) adapted to a three-point response scale ( not at all, a little,
lot ). The postpartum interview includes three items each for anxiety, depression, and stress, as well as a cc
summary score ranging from 0 to 18.

Prior studies based on DNBC classify mothers as having elevated postpartum symptoms using the cuto
to the 90th percentile of the combined emotional-distress score (Skov et al., 2022). We follow a similar apy
where we construct a standardized index for mental health and classify mothers with index values above t
percentile as depressed.

A.2 The Universal Mental Health Screenings

The Danish nurse home visiting program (NHV) provides structured postnatal support to all families with n
borns. The programincludes up to ve universal home visits during the child's rstyear of life, with additional
geted visits o ered at the discretion of the family nurse. Targeted visits may occur during pregnancy, after tr
year, or whenever concerns arise, and nurses can refer families to other health professionals when neede
also organize mother groups for families who consent, providing opportunities for peer support during the
year after birth. The overarching goals of NHV are to monitor family health and well-being, support infant de
opment, and identify families who may bene t from additional services.

In recent years, an increasing share of Danish municipalities has adopted standardized mental health
ing within NHV. The most widely used instrument is the Edinburgh Postnatal Depression Scale (EPDS) (Si
Nielsen et al., 2018; Cox and Holden, 2003), a validated 10-item questionnaire that produces a score fro
30, with higher scores indicating worse underlying mental health. EPDS screenings are conducted by nur:
ing a routine home visit, typically around two months after birth. Screenings are recorded electronically |
family home alongside other nurse registrations, including the timing of the visit, infant feeding mode, genet
servations of infant development and well-being, and any referrals to other providers. Based on the EPD
and their clinical assessment, nurses determine whether follow-up is needed. Follow-up options include ad
nurse visits, group-based support within the NHV program, or referrals to general practitioners and mental |
specialists. These decisions are guided by municipal procedures and the nurse's professional judgment.

During our study period (2012 2017), municipalities used locally determined EPDS thresholds and guide
After 2017, Danish municipalities adopted a national policy recommending further assessment or referral for



ers scoring 11 or above, based on a Danish validation study of the EPDS instrument (Smith-Nielsen et al.
Consistent with this national guidance, we use an EPDS cuto of 11 to identify mothers with elevated postps
depressive symptoms in our analysis.



Appendix Figure Al: Histogram of the standardized maternal mental health index (DNBC) and standardi:
EPDS screening score (NVP)

NotesSamples include rst-time native born mothers observed from four years before to four years after rst birth.

gray bars plot the distribution of the standardized mental health index in the DNBC sample, while the red line display
distribution of the EPDS scores from the NHV sample standardized to have mean zero and variance one. The vertical
lines indicate the threshold for classifying women as depressed in the DNBC sample (gray) and in the NHV sample (r



Appendix B
Additional Results
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