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Introduction

Postnatal depression is formed 1 to 12 months after giving
birth.
Anxiety frequently coexists, while severe cases of perinatal
depression can lead to psychosis
Employed new mothers particularly vulnerable as they
struggle to juggle work and family. Can create further
stress and a sense of guilt.
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Introduction

Women experience postnatal depression:
International estimates suggest 13% (WHO, 2019)
Australian estimates suggest 10% (AIHW 2012)

compromise ability to care for children, adversely affect
parent-child interactions and affect child development and
wellbeing
Can lead to relationship breakdowns, suicide / infanticide
and partner depression
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Literature

Most studies have focused on labour market outcomes
when assessing the impact of parental leave (Broadway et
al, 2016; Kalb, 2018; Rossin-Slater et al., 2013; Stearns,
2015).
Little focus has been given to estimating the impact of
parental leave on maternal mental health.
Studies have either estimated:

effects of leave duration on mental health across individuals
(individual-level studies) or
whether access to leave after a policy change impacted
mental health (policy-level studies) (Aitken et al., 2015).

Labour market policy has the potential to impact the
postnatal experience for a mother and father.
Leave for a mother can help with recovery and child
bonding (Andres et.al., 2016)
Leave less than 12 weeks associate with depression
(Chatterjee and Markowitz, 2012)
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Australian Policy

All women are entitled to one year of unpaid parental leave
(if worked 12 months). Some women are entitled to
employer paid parental leave
A national paid parental leave (PPL) scheme was
introduced in 2011

Provides primary parent up to 18 weeks of pay at the
national minimum full time wage (42% of the average wage)
Must meet minimum work test (330 hours in 10 months)
and income test thresholds (<$150,000)
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Australian Policy

Dad and Partner Pay (DAPP) introduced in 2013 to provide
two weeks at the national minimum full time wage

Introduced in times of concurrent relevant policy change
$2.2 billion investment in mental health (2011)
Removal of Baby Bonus (2014)
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Parental leave OECD
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Paid maternity, parental and home care leave for
moms OECD
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Paid Parental Leave duration
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Paid Parental leave cross country comparison (Moms
and Dads)
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Our study

Our study investigates the impact of the PPL scheme on
mental health of mothers in Australia:

whether the introduction of the Paid Parental Leave (PPL)
scheme in 2011 and
complementary Dad and Partner Pay (DAPP) scheme in
2013,

We use HILDA to construct a variable on PPL eligibility
(work test, income test and leave) based on income and
work calendar history
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Our contribution

One Australian study has investigated the impacts of the
PPL on maternal mental and physical outcomes (Hewitt et
al 2017)

Focused on heterogeneity across contract type, sector,
organisation size and occupation
Found a small (significant) increase in mental and physical
health post PPL, with most effect among professional or
managerial women

Our study extends this analysis by:
Extending outcomes to include ’depression’ and subgroups
of anxiety
Using panel data to account for trends in maternal mental
health Exploring impact across mother ’type’, maternal
leave ’type’ and relationship between PPL and DAPP
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PPL Policy: Eligibility Criteria

The government-set PPL eligibility criteria is based on the
past-year work and income history of the primary carer
(DHS, 2017):

Work test: Worked at least 330 hours in 10 of the 13
months prior to birth, with no more than an eight-week gap.
This translates to just over a full day of work per week (8
hours per week).
Income test: An individual adjusted taxable income of
$150,000 or less in the financial year prior to birth.
Leave: Take leave from the time when one becomes
primary carer until the end of the parental leave period.

DAPP has the same eligibility criteria as PPL, except it
applies to the partners to PPL-eligible women.
Both PPL and DAPP were implemented nationally,
resulting in a lack of regional variation.
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Data

Use the Household, Income, and Labour Dynamics in
Australia (HILDA) survey (since 2001).

Wave 1: contained information on 7,682 responding
households and 19,914 persons.
Wave 11: sample was replenished with 2,153 additional
households
Wave 16: contains information on 7,635 households and
18,379 individuals.

Respondents are asked questions on family, household
formation, income and work (Summerfield et al., 2017).
HILDA collects a rich set of self-reported health variables
and detailed information on calendar-based employment
and past-year income
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Sample data

We construct a variable on PPL eligibility (work test,
income test and leave) based on income and work
calendar history
Pooled Waves 4-10 for the pre-reform sample and Waves
12-16 for post reform period
Exclude 2011 births to avoid counting women who ’shifted’
births
Low numbers of birth presents some challenges
Ours is first to methodically construct adjusted taxable
income and work calendar history to assess PPL-eligibility.
Productivity Commission predicted 84% eligibility, we
predict 87% using HILDA
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Paid leave over the past year Results T2

Decrease in eligible women reporting no leave taken (28%
of women pre-reform and 13% in post-reform period).
Overall, increased paid leave duration from PPL and a
higher proportion of women reporting 18 or more weeks.
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Dependent variable

Outcome variables include Mental Component Summary
(MCS), mental health subscales (SF-36), Mental Health
Inventory (MHI) depression thresholds
Some measurement error in self-reported measures.
A more expansive set of outcome measures:

including a continuous measure,
depression severity, and
individual SF-36 items indicative of major depression

Mental Component Summary (MCS) measure: items
across mental health, vitality, social functioning, general
health and role subscales
Construct a four-category threshold-based measure
(Yamazaki et al., 2005):

no depression (MHI-5>68),
mild depression (60<MHI-5 ≤ 68),
moderate depression (52 < MHI-5≤60), and
severe depression (MHI-5≤52)
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Trend in MCS Scale

Results T1
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Trend in mental health
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Trend in mental health

Mental health has worsened over time for the eligible
sample.

time trend that needs to be controlled for in estimation.

The data also indicate prenatal and pre-pregnancy levels
of mental health are strongly correlated with post-birth
levels (Gjerdingen et al., 1993) and
that eligible women have the best levels of mental
functioning during the prenatal year, and worst levels
immediately following birth.
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Treatment and control group

We constructed samples of PPL-eligible women with
partners (married/defacto), giving birth before and after the
PPL reform,

the pre-reform group constitutes a ’control group’,
post-reform group constitutes a ’treatment group’.

There were low number of annual recorded births in
HILDA.
Sample size was boosted by pooling births in the years
around the reform (Baker and Milligan, 2008, Hondralis,
2017 and Rossin-Slater et al.,2013).
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Pre-reform and Post-reform period

was driven by the timing of policy and data availability.
Wave 4 (2004) as the earliest wave, to correspond with the
introduction of the Baby Bonus policy.

pre-Baby Bonus waves are not included in our sample to
avoid confounding the policy effect.
The Baby Bonus was a non-means-tested lump-sum
payment available to all Australian women on the birth of a
child.

Consequently, the pre-reform sample pools Waves 4 to 10
(2004 - 2010)
the post-reform sample pools Waves 12 to 16 (2012 -
2016).
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PPL eligible sample

To construct the PPL-eligible sample, we applied
government-set work and income criteria to the subset of
employed, partnered women (married/defacto) who
reported giving birth in the pre-reform and post-reform
periods.
To do this, we used the labour market calendar in HILDA,
which contains information on time spent in jobs from the
month prior to the interview to July of the previous financial
year.
HILDA also asks women who gave birth over the last year
how long ago this happened (0-3 months, 4-6 months, 7-9
months or 10-12 months). The birth month was
approximated as the midpoint of these ranges relative to
the interview date, giving a range of error of one month.
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PPL eligible sample

Birth month and calendar data used to estimate whether
women met the ‘work test’. Data for up to three jobs were
used to check employment over 13 months prior to birth,
reported by only 0.15% of employed women.
HILDA tax-benefit model was applied to estimate
previous-year ATI, assessed it against the PPL income
threshold.
210 births we excluded from the overall sample of
employed women giving birth, for either being above the
income threshold (N=30) or not meet the ‘work test’
(N=180).
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PPL eligible sample

The final pre-reform sample had 732 births and the
post-reform sample had 748 births to partnered, eligible
women (N=1,480).
Interestingly, the post-reform sample had a slightly higher
number of births, despite comprising two less waves, due
to an increased recording of births in HILDA over time,
rather than âselectionâ into the post-reform period.
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Control variables

Two sets of covariates were constructed:
a core set including basic determinants of dynamic health
outcomes from two widely cited studies (Contoyannis et al.,
2004; Hauck and Rice, 2004)
an expanded set which adds more variables to the core set:

woman’s pre-birth job characteristics,
matched partners’ educational and job characteristics
(Hewitt et al., 2017),
partner and family support,
life events that may cause temporary fluctuations (Roy and
Schurer, 2013), and
job quality index variables that may influence postpartum
mental health (Cooklin et al., 2011).

Stressful life events and social support are both significantly
associated with postnatal depression (Chojenta et al.,
2012)
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Control variables

logarithm of individual disposable income (past-year) and
partner’s disposable income is included in both sets
There is possible endogeneity between income and
self-reported mental health (Ettner, 1996):

we assume income and mental health are not
simultaneously determined in our estimation because the
income measure we use is past-year income, while our
mental health variables measure recent changes in mental
health (i.e. ‘over the past four weeks’).
While yearly income may impact mental health, it would be
implausible for recent mental health to influence past-year
income.
Income also includes various forms of non-labour income,
which are unlikely to be endogenous with health.
we include lags of the dependent variables across both sets
to control for pre-existing mental health conditions and
baseline mental health levels following the approach in
literature.
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Methods

Due to the lack of regional variation, we adopt a pre-/post-
estimation approach to estimate policy effects
Before/after approach following studies for parental leave effects
on health and labour markets using national survey data

Baker and Milligan (2008)
Broadway et.al., (2016)
Hewitt et.al., (2017)
Hondralis, (2017).
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Methods

OLS used to evaluate MCS, ordered logit for depression and
sub-group response to SF-36:

Model - OLS

Yit = δ + βPosti + ∂Xi,t + µ1Yi,t−1 + µ2Yi,t−2 + Tt + εi

where:
Yi,t = outcome variable (MCS, depression, sub-group
response to SF-36)
Yi,t−(1,2) = lagged outcome variable to account for
unobserved mental health conditions
POSTi = dummy variable on whether mother gave
birth/adopted in post-reform years
Xi,t =vector of covariates
Tt =time trend

Table 4
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Methods

We employ the ordered logistic model, which also has a latent
variable motivation:

Model - Ordered logistic regression

P(Yi,t = j) = G(αj − βPOSTi − ∂X(i,t) − µ1Y(i,t−1) − µ2Y(i,t−2) + Tt)−

G(α(j−1) − βPOSTi − ∂X(i,t) − µ1Y(i,t−1) − µ2Y(i,t−2) + Tt) + εi (1)

P(Y(i,t) = j) is the probability of selecting category j
conditional on the covariates
G(z) is the logistic cumulative distribution function,
G(z) = exp(z)

[1+exp(z)]
β coefficients in equations (1) and (2) capture average
differences in mental health outcomes between women with
births in the pre- and post-reform periods (our estimated
policy effect)

Table 4
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DAPP Analysis

Since DAPP was introduced as a complementary policy for
partners of PPL-eligible women,
We examine whether it had an additive effect on maternal
mental health outcomes from the PPL scheme:

by narrowing our sample to eligible mothers whose partners
had concurrent access to DAPP in post-DAPP years.

We also undertake subgroup analysis on first-time mothers
and women with pre-existing leave entitlements.
For the first time the differential effect of parental leave has
been assessed based on mothers’ prior birth experience.
We explore the mechanisms behind these effects, by
analysing differences in the duration of paid leave taken
between groups.
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Results

We show policy impacts on mental health over the entire
post-reform period (2012-2016)

significant decrease in depression severity. Translates to a
14% reduction in the likelihood of all depression (mild,
moderate and severe).
Policy effects for the MCS and individual SF-36 mental
health items suggest improved mental health outcomes,
these effects are insignificant at the 10% level

Results for years after DAPP and eligible women with
access to DAPP

We now find a larger, significant improvement in depression
severity (p=0.028), which translates to a 18.5% reduction in
the likelihood of all depression (mild, moderate and severe).
Improvements in the MCS hold across covariate sets with
and without lags (p < 0.10), and translate to a nearly
5-point increase

These results suggest DAPP may have supplemented
mental health gains from the PPL.
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Results - DAPP

As a test, we re-estimate the main regression models
using post-DAPP years (2014-2016) as post-reform waves
but without narrowing the eligible sample to those with
DAPP-eligible partners

we find mental health gains smaller in magnitude and
significance than those found after arrowing the sample to
eligible women with DAPP-eligible partners

partners’ concurrent access to DAPP may have
supplemented mental health improvement from the PPL
scheme.
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What was policy impact for first-time mothers v/s
experienced mothers?

we explore whether policy impacts differed across first-time
mothers versus experienced mothers, and
mothers with existing paid and unpaid leave entitlements
versus those without

did this by including dummy variables indicating group
membership interacted with the post-reform coefficient in
our estimation equations.

Results T5
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What was policy impact for first-time mothers v/s
experienced mothers?

In our eligible women sample, 765 births were to first-time
mothers (371 pre-PPL and 394 post-PPL), while 715 births
were to experienced mothers (361 pre-PPL and 354
post-PPL).

significant mental health improvements for first-time
mothers, as opposed to insignificant changes for
experienced mothers at the 10% level.
a significant 3-point increase in MCS (p≤0.05) and
substantial improvements on depression severity (p<0.01)
and the ‘felt so down in the dumps’ item (marginal effects).

Results T5
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What about women with leave entitlement access?

Subgroup analysis for women with both employer-paid
leave and unpaid job protection - the most advantaged:

had a significant 3-point increase in MCS in the post-reform
period, compared to insignificant changes across other
groups.
had significant improvements in depression severity
compared to insignificant improvements for those without
any.

Women with access to employer-paid leave had greatest
MH gains for with a 14.2% - 16.7% reduction in the
likelihood of all depression.
Women with no access to entitlements increased their
leave from five weeks pre-PPL to around nine weeks
post-PPL, on average, which may have been inadequate to
realise mental health gains (Chatterjee and Markowitz,
2012; Kornfeind and Sipsma, 2018).

Results T5
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Testing the main estimates with a constant sample

prenatal and pre-pregnancy mental health: included two
dependent variable lags in the baseline estimations.

This lowered sample sizes by up to 349 births in
estimations
including lags often results in significant policy effects
(improved MH) compared to models of no lags.

positive selection into models: women who report MH
every year have better MH, on average, than those who
don’t creating positive selection into models with lags,
biasing policy effects upward.

We re-estimate using a constant sample of women who
report their lagged MH and current MH across all models to
test this potential bias.
We find similar policy effects to the baseline estimations.
This alleviates concerns that those reporting MH every year
systematically differ from those who don’t.
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What about mothers unaffected by PPL?

Mothers unaffected by PPL/DAPP: to test whether policy
effects were affected by time trends or concurrent policy
changes. These groups included:

employed mothers with older children (aged 5-9 years old
and 10-14 years old) that matched PPL eligibility criteria in
terms of the income and the work test
mothers ‘not in the labour force’ with newborns.

We find insignificant policy effects across all estimations for
test groups
MH improvements for eligible women were due to
PPL/DAPP introduction, rather than common time trends,
general policy developments, or systematic changes in
prenatal or postnatal health care policies.

Results T5
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Potential limitations

Before and after study may not adequately account for
outcome trends / other policy impacts

Included time trends to account for outcome variable trends
Tested ’policy impact’ on mothers with children (5-14 years)
and mother of newborns not in the labour force. No
significant impact on outcomes.

Need to account for mental disorders in pregnancy and
pre-pregnancy
Addressed this issue using outcome lags in two years prior

Don’t know whether someone took up PPL, only whether
they were eligible
Women are likely to sign up to PPL if eligible a policy
impact, not whether someone took maternity leave
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Policy implications

PPL improved maternal mental health
Potential to increase PPL entitlements (align with Europe
experience) to further reduce postpartum depression

PPL improved maternal mental health in mothers who
already have access to paid maternity leave

More PPL entitlements for mothers without prior
entitlements could further reduce postpartum depression
and improve health equity
Removing PPL for mothers with private entitlements may
reduce maternal mental health

PPL and DAPP are complementary
Potential to increase DAPP entitlements to further reduce
postpartum depression.
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Thank you!
kompal.sinha@mq.edu.au
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Dependent variables -eligible sample characteristics

Results T1
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Other paid leave (weeks) taken in pre- and post-PPL
periods by subgroups

Results T2
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Estimation results for PPL eligible women (estimate of
policy effect) β - additive models

Results T4a
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Estimation results for PPL eligible women with
DAPP-Eligible partners in post-DAPP years

Results T4b
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Estimation results - policy effect (β) for different
subgroups - Model (vi)

Results T5
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